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THE FRENCH INTERNATIONAL EXHIBITION. 


THE CEREMONIAL OF THE DISTRIBUTION OF 
AWARDS. 

Sunpay—the last day of the past month—was that ap- 
pointed for the arrival at Paris of the Sultan; and Paris 
was all alive with preparation for the reception with due 
honour of the only Oriental potentate who is admitted a 
member of the European ioe of nations and of monarchs. 
The hi hest functionary and representative of Islamism, 
and of the descendants, if not of the Prophet, at least of 
that race of conquering and fanatic cavalry that not three 
hundred years ago were the dread of all Christian nations, 
was received by the Emperor in person, with as much if 
not rather more pomp and deferential display than marked 
the entrance to Paris of the Emperor of all the Russias or 
the King of Prussia on previous occasions. It is not devoid 
of mark and consequence to the reflecting man that Paris 
atthis moment has become thecentral point of gathering forso 
many of the great ones of the earth; but taken in connec- 
tion with the ostensible object that is assumed to bring 
them all here, the visit of the Sultan in person is more 
full of meaning—more pregnant with evidence of the un- 
seen and resistless moral forces that are ever changing— 
and on the whole improving the destinies of mankind— 
than is the arrival of all the other “high personages” put 
together who have been brought in contact by this Exhi- 
bition. It may be but a straw in the air, but it is one 
which shows that the bracing breath of western thought ; 
bearing with it intellectual and moral vigour, begins to 
blow over the old and arid deserts of Eastern dreaminess 
and superstition, when the representative of the Prophet 
and chief of Mohammedans for the first time visits France 





and England, and that the occasion of his visit is the dis- 
play of all that is most opposite to fatalism, all indeed that | 
science, art, letters, and civilisation claim as their great re- | 
sults. The Sultan had reposed after his long journey but one 
night within the palace placed at his disposal by the Em- 
peror, when in common with all Paris he was early astir— 
when on every side sight and sound gave note of the pre- 
parations going forward for the great solemnity appointed 
for two o'clock of the Monday, July 1st, when in person 
the Emperor should receive the formal report of the Vice- 
President of the Imperial Commission, and should then 
deliver with his own hand the great prizes to those exhi- 
bitors to whom they had been adjudged. 

The Exhibition building in the Champs de Mars having 
been constructed, and wisely—as by this time probably all 
are ready to admit—with the single view to perfection in the 
organisation and arrangement of its vast contents, contains 
no single unoccupied space but the so-called vestibule ; 
and as this would have been utterly inadequate to accom- 
modate a great assemblage, so the Palais de I’Industrie— 
the scene of the Great Exhibition of 1855—was chosen for 
the place of this crowning event in the career of its vast 
successor of 1867. 

Nothing could have been more judicious than the choice, 
nor more superb than the style in which it was adapted to 
this august occasion. 

The Palais de Industrie, it will be recollected, consists | 
of a great stone, iron and glass roofed structure, rectangular | 
in plan, but with square masses projecting from each of | 
its angles. A great central nave, reaching at the springing 
of the arched glass roof which covers it in one clear span, 
to the full height of the external walls, is surrounded at 
either side by narrower side aisles, and at both ends by 
aisles or transepts of about equal width with the last. 
These also are glass arch roofed, and are divided, as to their 
height, into two storeys by an intermediate or gallery floor, 
borne at one side by the double range of coupled columns | 
of cast iron which sustain the common springings of the | 
glass roofing arches. There are eight great groups of 
entrances to the building, which, as originally constructed, | 
formed but one vast area, broken only by the columnation, | 
and by the noble stone staircases that lead from the ground 
level to that of the gallery floor. 

The great central nave is thus a rectangle of probably | 
ae 600ft. in length by 200ft. in width, and of vast | 

eight. 

Such was the immense apartment with which the archi- 
tects and others charged with preparing it for the great 
ceremonial had to deal, and right grandly did they 
imagine and effect their designs in fitting it for the recep- 
tion of such and so vast an audience as probably has never 
before been collected under one roof. Great as are the 
dimensions above approximately given as those of the 
clear unbroken area of this gigantic ball of audience, still 
more space was demanded, and so all round this clear area, 
a breadth of 30ft. to 40ft., was taken in and separated by 
partitions from the side and end naves. 

The great central rectangle was given a semicircular ter- 
mination at either end, so that the whole assumed a form 
similar to that of the central garden at the Champs de 
Mars. The floor at its middle portion was sunk some four 
or five feet below the original rez de chausseé, or street 
level of the building and the central area—a long paral- 
lelogram with rounded ends, being boarded over, was sur- 
rounded by a continuous flower-bed, a sloping bank of a 
few feet in width, and rising three or four feet from front 
to back. This sloping belt was thickly set with geraniums 
and roses and other flowers innumerable, and edged with 
green and growing sward, and marked by a low gilded 
lattice edging, running all round at front and rear. At 
the level of the top of this beautiful ribbon of flowers ran 
all round a fine broad boarded pathway of circulation, and 
round this again rose, tier after tier, the seats, reaching to 
the back of the spaces we have described as taken in from 
the surrounding aisles, for those who were privileged to be 
present on the ground floor. 

Like ranges of seats rose above each other all round the 
entire area at the gallery level. Every seat was formed with 
a well-stuffed cushion and back, divided off by iron 
elbows, and all numbered ; each literally a luxurious arm- 
‘ chair, though twenty thousand or thereabouts in num- 
ber. Thanks to this numbering of places—to the admir- 
able arrangements made without and within, and the clear 
instructions given upon the admission cards to their holders 
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—to the subdivision of the arrivals amongst many wide and 
convenient entrances—and to the broad and noble avenues 
of approach to the building by the Champs Elysees from 
all Secatienn ie vast assemblage, numbering not far short 


of twenty thousand persons (functionaries included) were 
all dis oe , oe 


in their with ease and within 
an hour and a half, and dispersed again after the ceremonial 
with as much or more ease than often does the congregation 
of a fashionable church in London. 

The centre of the side of this building to the north, or 
that facing the great central avenue of the Champs Elysees, 
was that chosen for the grand estrade, occupied by the 
throne, and for the seats of the crowned heads and 
other great guests of the occasion. The approach to this 
— was from behind the throne, therefore, its level 

ing several feet above the central area, and it was 
approached in front by a broad and carpetted flight of 
steps, canopied above and behind with carved work, velvet 
and gold at either side, marked off by grand emblematic 
fluted columns of vast proportions, and in style of conven- 
tionalised Corinthian—rich in matt and burnished gold 
all over—draped in deep crimson velvet, whose massive 
folds were glowing with gold lace and embroidery, and 
ranged with crimson velvet and gold chairs of state, at 
either side and behind the three of more special splendour 
destined for the Emperor, the Empress, and the Prince 
Imperial, and carpetted beneath in tints of rich and 
sombre crimson. Nothing ¢ould look more imperial than 
did this, the centre point of a display where everything was 
superb. 

All round the springing level of the great translucent 
roof arch above a continuous moulded cornice had been 
formed, in tints of crimson and gold, broken at short and 
equal intervals by panels sanaloal out in 4 bold and noble 
style of scroll work in matt gold, and bearing the names, 
in golden letters, of the various nations and States who 
have borne part in the Exhibition. Beneath this all round 
hung for some feet in depth a vallance of crimson velvet 
cut into deep pendentives, and broadly edged with gold. 

The columns at either side marked out the length of the 
double storey into twenty-six intervals; with seven such at 
either end; and at either side of these vertical members, in 
grand and massive folds, hung crimson velvet and gold- 
edged draperies, which reached and dropped behind the 
continuous gold anid crimson emblazoned balustrade which 
fronted the surrounding galleries. Beneath these, decora- 
tions of like character approached the level of the ground 
at about the mid height and breadth of the bank of 
rising seats all round the ground floor. The boarding of 
the central area was tinted a sombre maroon, and this also 
was the prevalent tint of the carpeting with which all the 
rest of the floor was covered, and of the seats, &c., throughout 
the whole area, as wellas thatof theencircling wallsround all. 
But little of the cast iron of the columns or of their finely- 
shaped brackets supporting the building was left visible, 
but where these could be seen their clear light grey colour 
answered well to the eye with the great prevailing tints of 
rich deep sombre red, relieved by grand and sweeping 
bands of gold. At the gallery balustrade and in front of 
every column a fan-shaped group of national flags, corre- 
sponding with the nation whose name was written above, 
was placed. The prevailing tints of these, in great part 
bright red, white, yellow, and here and there a bit of green 
or blue—were made with wonderful skill to harmonise with 
the general tone and tint of colour. Over head the great 
arch of glass supported by the graceful and delicate lines 
of iron grey of its really elegant roof framing was covered 
all over outside by calico, in alternate very broad trans- 
verse bands of ambery white, dotted over quincunx, with 
golden stars and with narrower double bands, with a line 
of white between of a soft and delicate green alternately 
at intervals of some ten or twelve feet. 

This rich-looking velabrum mitigated the rays of the sun 
of the glorious day, than which even Paris could present 
not one finer nor more serene and lightsome, and tempered 
the clear daylight that reached the immense area below to 
its remotest corners. In the great concave below this arch, 
and following its general curve, hung innumerable ban- 
nerols, apparently of silk, with pointed lower ends and 
golden-touched and fringed surfaces, which, gently moved 

by air currents, floated outwards in tints and colours vari- 
ous and bright, but all in excellent harmony with all the 
other colours around. 

The back vertical surfaces, so to say, of the galleries 
above and below were of a sombre reddish colour, and, 
without obtruding on the eye, completed the cincture of 
this truly imperial hall, as constituting its surrounding 
walls. Through these, above and below, many vomitoria 
gave entrance and egress. 

At tke east end, upon the floor level, was the orchestra, 
occupying nearly the whole of the semicircular space at 
that extremity, and backed by the bright array of silvered 
pipes of the organ, and by the five-and-twenty harps that 
were destined to swell the harmony of Rossini’s hymn. 

At the other end was the broad flight of steps giving 
entrance to the central area of the floor, for those of the 
ten great groups and classes of the exhibitors who were to 
be honoured by rewards. These, as they arrived, headed 
each by its inscribed banner borne aloft,,took up their 
places upon velvet-covered fauteuils, placed crosswise upon 
the middle floor space at intervals, separated by emblematic 
trophies. 

Along the centre line of this central space, and sepa- 
rating these collections of seats, were arranged with general 
Pe taste, ten large trophies, representing—in a sort of 

alf-realistic, half-allegorical or symbolit manner—-the ten 
reat groups into which the material of the Exhibition has 
en divided. These trophies were perhaps as good as the 
conditions rendered possible, but it is hard to draw 
poetry out of pickles—as was more markedly evidet.t to our- 
selves in 1862—and upon the whole, perhaps, these trophies 
were rather viewed as an inevitable necessity, intended to 
mark, by outward and visible signs, the purpose of the 
moment, than as matters of choice and good taste; and 
so the less said about them the better, beyond this, that 
even in these there was nothing very incongruous, and ab- 
solutely nothing offensive to eye or taste. 





The entrances to the building were opened at noon, and 
within an hour some sixteen thousand persons had, without 
difficulty or confusion, taken their seats. The t orches- 
tra was filled with its regiment of five hun instrumen- 
talists, and the front slope of its great hemicycle occupied 
by the graceful chorus of female si in white musli 
uniform dress—about twelve hun rformers in all. 

The central area rapidly got poopie’ 1 by the great well- 
dressed, and yet motley crowd of men privil to this 
part of the hall, who moved about the central s and 
around the broad belting pathway, and watched the 
we filling seats of both storeys, as those galleries got 
filled with their occupants, amongst whom .was the chief 
part of the ladies present. These, with their brilliant 
toilettes, soon converted the sombre maroon of the empty 
seats into a a parterre of more than floral beauty; and 
at the distance of a few hundred feet—for of such distances 
we must speak in attempting to sketch visual effects in such 
a hall as this—the bright hues of the women’s dresses 
became harmonised into as sort of iridescence, that. 
almost made one unconscious of the prevailing darker tints 
of the clothing of the intermingled men. 

The usual strange figures that we remember at the great 
ceremonies of our own Exhibitions of 1851 and 1862, con- 
tinually met one in the moving and standing central 
crowd of men; but here they were more remarkable 
in many ways than on those previous occasions. 
Hungarians, in their gratid furred and jewelled 
cloaks and’ gold-spurred boots,:the very type of the 
medieval noble of a nation of cavalry — French 
marshals, whose very names are as the trumpet call 
—churchmen of every creed and church that acknowledges 
one God and father of all—Armenians, rabbis, doctors 
of the law, members of universities—Turks—the Russian 
of the. far-off North—Japanese, with swarthy skin and 
jetty hair, and gleaming a of eye—Chinese in 
strange brocades—Danes and North Germans, with clear © 
grey eye and yellow hair and —s moustache—the 
olive cheek and broad forehead of Italy—Spaniards so like 
but yet that can never be mistaken for those last—the 
Emperor might truly say all Europe was before him. 

The uniforms, too, of almost every corps of every army 
in Europe were thickly sprinkled in the brilliant throng, 
and amongst these were here and there well distinguished 
the scarlet tunics or dark blue and gold of our own 
Engineers and Artillery, with a fair show of the soberer 
tints of our volunteers. Strange and quaint, and occasion- 
ally even grotesque-looking pigmies in gowns and collars, 
or badges of medizeval workmanship or type, proclaimed 
the presence of mayors, and aldermen, and burgesses, or 
syndics and burgomasters, from the great cities ana ancient 
hives of industry of the Continent and of England. - Scores 
of others met the eyes, and were as fast supplanted in the 
brain by fresh imagery as this huge human kaleidoscope 
perpetually moved and changed. 

At half-past one the doors and entrances were rigidly 
closed, and woe worth the man whose tailor’s habjts, or 
whose own had made him late. 

The ushers of the executive authorities moved about and 
requested ajl to be seated. The human voices, that before 
sounded like the wind in the distant forest, got gradually 
hushed, and as two o’clock approached—the hour fixed for 
the commencement of the ceremony—expectatiion was on 
tiptoe, and every face of the gathered and now marshalled 
and stilled thousands was turned towards the centre of the 
northern facade, expecting the Empero.. 

A few minutes more and the “ Vive—vive— 
CEmp—r—eur—’s” swelling nearer and nearer, the 
slightly-heard clash and clank of sabres and harnesses out- 
4 anc then the rolling of drums and bray of trumpets, 

reluded the entrance of the Emperor and Empress. 

he sounds without had not died away when on they 
came, the foremost man of all the world and the graceful 
sharer of his throne, with their heir to be—the boy now 
looking healthy and well—leading the way, and after a 
moment’s pause and greeting, the Emperor and Empress 
took their seats. 

Their reception was enthusiastic, if judged of by the 
shouting of “ Vive [1 Empereur,” which now made the great 
concave ring again, and was again taken up by the vast 
crowds outside, whose shouts once more reverberated upon 
the ear as the vast assembly within got seated and hushed, 
and the great dais around the throne got filled with the 
crowd of potentates, principalities, and powers—the guests. 
of the Emperor and of France. 

Amongst these the most conspicuous, or at least the most 
observed, were the Sultan, the Prince of Wales, the little 
Prince Imperial in his black velvet tunic and knicker- 
bockers and scarlet stockings, the Princes of and 
of Saxony, the Duke of Cambridge, Prince Teck, the Prince 
of Prussia, Prince Humbert, Mohammed-Mourad-Effendi 
the heir to the Sultan’s throne, and of the a. family 
or race, the Princess Mathilde and Prince Napoleon, who 
looked the living image of his great ancestor, as he sat on 
the Emperor’s extreme left, and almost motionless during 
the entire ceremony. . 

The assemblage is complete—a concourse worthy of a 
grand occasion. From his throne at either side of the 
steps, ascending to which are ranged a few gigantic Cent 
Gardes, motionless as armoured statues, the Emperor sees 
below and before him his Ministers of State, his marshals 
and admirals, and the great officers of the ion of 
Honour. Below these, again, the members of the Imperial 
Commission of the Exhibition. To the right of the estrade 
of the throne are the household, the Senate, the Legislative 
Assembly, the Council of State ; the representatives of the 
great bodies of the law, of the Council of Public Instruc- 
tion, of the Institute of the Clergy of Paris, of the various 
Protestant churches, of the Jewish consistory of Paris, of 
the municipal bodies of Paris and of France, of the tri- 
bunals of commerce, and various others. 

Opposite the throne is the brilliant assemb of the 
foreign ‘diplomatists with their.ladies. To the left of 
these, and in the front benches of the seats, are the execu 
tive commissioners and higher functionaries of the various 
foreign nations, and upon the corresponding seats to the: 
right are the foreign jurors. 
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The seats upon the same level as these, but to the right 
and left of the throne upon the northern side, are occupied 
by the corresponding functionaries of France, and some 
others; the reserved seats of the ground floor and those of 
the galleries are occupied by invited the ladies of 
commissioners, &c., and by the ,season ticket-holders at 


very sound is hushed as the first notes of Roassini’s 
grand hymn swell forth from the orchestra. Here are the 
words as written by M. Emilien Pacini—it would be easy 
to find fault with them in some respects. They rather lose 
sight of the rest of the world in presence of France and 
her glory, and seem to forget that the glory of the moment 
is that of all Europe, or rather of the whole civilised world, 
and that it is not simply for her own sake and her own 
lorification that France has given birth to the occasion. 
The Emperor in his speech avoids this mistake. However, 
it would scarce be fair or worth while to criticise too closely 
words which are, after all, but a sort of solemn lyric, and 
not perhaps much more'than a vehicle for the grand music 
with which they were uttered—here they are. 


A NAPOLEON III. 
ET 
A SON VAILLANT PEUPLE! 
HYMNE DE ROSSINI, PAROLES DE M, EMILIEN PACINI. 


Un Pontire (Solo). Versons gaiment, 4 nos soldats 
(Douze basses-tailles A l’'unisson). L’ardent nectar et Voubli du 


* eyes trépas ! 
! : 
‘ origins wie : Dans la bataille, 
Des cceurs francais oe — 
Entends la priére ! Eelairat les one 
Pendant la paix Toten ta —— 
Et pendant la guerre. pee ls Feudre 
Par des succés nouveaux Pinslecilve. 
Couronne nos travaux ! An teuld-de a 
Quand les blessés 


Tombent pressés, 
A leur secours, 
On risque ses jours. 
Pour nos amis bat notre 
coeur ! 
Aide au vaincu! Gloire 


to 
au vainqueur !! 
LE PONTIFE. 


Du Ciel ane la clémence, 
Peuple, a genoux ! 
INVOCATION. 

O Providence, 
Notre espérance, 
Garde la France, 
Protége-nous ! 
Sainte patrie, 
Arts, industrie, 
A ton génie ! 
Tout rend honneur. 
Pour sa grandeur, 
Pour son bonheur, 
Veille, Seigneur, 
Sur ’Empereur ! 

France, 4 son régne, honneur !! 
Reprise du cheeur :—- 

De nos héros, dans les combats, 


de. de. 
Dieu tutélaire ! 
O toi, notre pére, 
Des cceurs francais 
Entends la priére ! 
Pendant la paix 
Et pendant la guerre. 
Par des succés nouveaux 
Couronne nos travaux. 
Le PonTIFE. 
Dieu, que tout révére, 
Daigne, du haut des Cieux, 
Ecouter nos voeux, 
Et sur tes fils pieux 
Abaisser les yeux. 
(Ensemble). 
LE PontTIFE ET.LE CHa&UR. 
Dieu tutélaire ! 
O toi, notre pére, 
Des coeurs francais 
Entends la priére ! 
Pendant la paix 
Et pendant la guerre. 
Par des succés nouveaux 
Conronne nos travaux. 
Que la France prospére ! 
Pour sa grandeur, 
Pour son bonheur, 
Veille, Seigneur, 
Sur l’Empereur ! 
France, dson régne, honneur ! 
CHG@UR DE Femmes (Vivandiéres). 
De nos héros dans les combats, 
Braves comme eux, suivons 
les pas ! 


Large as was the orchestra it was not more than suffi- 
cient to fill the immense space; and the finer traits of the 
music, such as that of the twenty-five harps, said by those 
placed near to have been enchanting, were hardly heard at 
the opposite end of the hall. As the last rolling chords of 
Rossini’s spirited and imaginative composition swelled into 
unison with the clash of great bells*‘and the discharges of 
cannon outside, the Emperor smiled even to approaching 
laughter, and with a momentary expression that might 
arise from this finale coming very near the line that termi- 
nates the sublime. 

In afew moments more, and after a few more vives, 
M. Rouher, the Vice-President of the Imperial Commis- 
sion, read his report as follows :— 

Srre,—‘‘ At the commencement of this solemnity the duty of 
the commission, instituted under the honorary presidency of the 
Prince Imperial, whom we have seen with so much joy near the 
Emperor, is to retrace a rapid sketch of the efforts it has made to 
accomplish the mission confided to it by your Majesty; to point out 
the ready and effective co-operation which has facilitated the reali- 
sation of its work; and, lastly, to indicate the principal character 
and results of this great International Exhibition. 

“* The obstacles which the [Imperial Commission had to overcome 
were considerable. It was necessary to completely transform the 
Champ de Mars, to raise the constructions which form the orna- 
ment to the park; erect the Palace, a vast monument which 
extends over a surface of 15 hectares (24 acres each), then to 
instal and classify the products; and lastly, to forsee and satisfy 
the requirements created by that immense agglomeration of 
things and persons. 

“The time for attaining such a result was parsimoniously mea- 
sured out to us ; some months only were allowed, and a prolonged 
duration of unfavourable weather impeded its employment. 

“‘The proportions of the undertaking were besides much greater 
than those of preceding Exhibitions, as will be shown by the men- 
tion of a few figures :— 

**'The surface occupied by the palace and its dependencies was, 
in 1855, 16 hectares ; in 1862, 125 ; and in the present Exhibition, 
40, of which the palace covers more than a third. The number of 
exhibitors was 22,000 in 1855 ; 28,000 in 1862 ; and 60,000 in 1867. 

“*The weight of the products exhibited must be estimated at not 
less than 28,000 tons. The direct communication established be- 
tween the palace and’the continental railways could alone furnish the 
means of conveying and installing, with the necessary expedition 
and care, that enormous quantity of obj the greater of 
which arrived during the few a the month of March. The 
motive force for working the different machinery represents 
more than a thousand horse power. The hydraulic service is esta- 
blished on the basis of a distribution of water sufficient to provide 
for the wants of a city of 100,000 inhabitants. 

“‘ Notwithstanding the gigantic labours required to meet such 
necessities, the work was ready at the pericd fixed. But has suc- 
cess crowned the undertaking? Have those united efforts deserved 
the double and precious reward at which they aimed—your Ma- 
jesty’s approbation and the suffrages of public opinion ? 


Le Cua@ur (Peuple, Soldats, 
) 


Aide au vaineu! gloire au vain- 

queur ! 

Cri Général :— 

VIVE L’EMPEREUR !! (Z'rois fois). 

Le Canon tonne— Les Cloches 
sonnent « toute volée— Les Tam- 
bours battent aux champs. 

FIN. 








If we are not deceiving ourselves the judgment is at present 


pronounced, one is struck with the conception of the general 
oem and the tildes 0 alles tor com :. 


parison and study. All 
approve i law of unity which has assembled re the | ps 


acknowledges that the building, which for a 
moment was the subject of criticism, is perfectly app te for 
its use. The world com that the necessary tions of 
a clear and methodical classification of the various nations and 


their products could not be sacrificed for a monumental aspect, 
and that lof leries would have reduced in a the 
objects exhil instea’l of placing them in relief in their real 


position. A nave of vast dimensions was exclusively reserved for 
the use of the machinery and for those powerful engines of modern 
industry which require an installation in proportion to their 

and a space in which their force and precision may be ex 
without confusion, impediment, or danger. 

“The bold dimensions of the circular gallery, accommodated 
with a platform, which isolates and protects the public from the 
contact of the machinery, have successfully realised that pro- 
gramme, and shown both the perfection attained by the French 
constructions in iron, and the great merit of the engineer who 
directed those works. ; 

“* The favour of the French and foreign visitors has also con- 
secrated the success of the workshops of manual labour, in which 
may be seen the skill of the workman ingeniously transforming 
the matter, and competing with machinery in perfection and 
rapidity ; of the galleries of the history of labour, rich with the 
treasures borrowed from public and private collections ; of the 
park with its workmen’s lodging houses, its models of the con- 
structions of different countries, so original and picturesque ; of 
the reserved garden, a sort of oasis improvised in the midst of an 
arid locality; of the measures adopted for profiting by the 
ae gee f of the Seine, which gives to those varied pictures the 

rder of the river itself, animated with the flags of its flotilla of 
pleasure craft ; and lastly, of the Exhibition of Billancourt, where 
the agriculturist may see at work the implements in which he 
takes an interest, and follow experiments in the different modes 
of farming. 

“We may be permitted, Sire, without offending the laws of 
modesty, to enumerate with some i ma all those elements 
of success. The efforts of the Imperia 
perience and devotedness of the Commissioner-General, the un- 
tiring zeal of those who sip oe with him, would not have been 
sufficient to overcome the difficulties of the undertaking. We 
have only takena secondary part in the work ; the principal honour 
of it belongs to others, and we wish here to express our gratitude 
towards them. The foreign commissions, d of inent 
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“The organisation of the Tenth Group and the institution of 
rewards have had for their object the solemn manifestation . 
of those moral ameliorations which are at the same time the duty 
and the honour of humanity. This group com 
which particularly concern the i 
different phases of his existence—infant and adult schools ; cheap 
articles of domestic use, dwellings, clothing, products, imple- 
ments and modes of labour. This plan, conscientiously carried 
v= Seer apy clearly for the first time those modest but powerful 


social progress which were almost ni in the 
systems of i ibitions. 


preceding 

“*The creation of the new order of recompenses was intended to 
show the services rendered by persons, establishments, and dis- 

cts, which, by a special organisation or institution, have formed 
the bases and assured the development of the good harmony 
between those who co-operate in the same labours. That institu- 
tion has given rise to a vast and minute inquiry pursued during 
a period of six months by the jury in the principal countries which 
have taken in that competition, and on all the facts relating 
to that problem, the equitable solution of which concerns the 
stability of modernsociety. Our labour will not have been without 
its fruits. It will have imitators. It will open new horizons to 
the explorations of enlightened and generous minds. It will be 
the honour of the Universal Exhibition of 1867 to have cleared the 
way for those important international investigations. 

“Thus, the Universal Exhibition reveals new industrial 
ceedings and initiatives which, without it, might have remained 

werless or unknown; brings to light that law of the division of 
abour which is as productive between nations as among indi- 
viduals; consecrates in a striking manner those principles of com- 
mercial liberty boldly inaugurated in France by your Majesty; in- 
creases economical relations among different nations, and marks, 
at a not distant date, the beneficial solution of the problem of the 
unification of weights, measures, and mon 

“The Universal Exhibition produces still more valuable fruits; 
it dissipates inveterate prejudices, destroys feelings of hatred which 
have lasted for centuries, and gives rise to sentiments of recri 
procal esteem, The nations, attracted by that extraordinary 
spectacle in this splendid capital, seek in vain for traces of past 
revolutions, and find everywhere the grandeur and prosperity 


' which produces the security of the present and just confidence in 


Commission, the great ex- | the future. The 


| 
| 
| 


men of all countries, have been permitted, in their ane sec- | 


tions, the most complete latitude. To them therefore, belongs the | 
merit of all those original and elegant installations which have 
— so greatly, by their variety, to the beauty of the 
whole. 

‘*In the French section the work of granting admissions was 
performed, with a conscientious zeal, by special committees. The 
admission once given, it became necessary to proceed to the busi- 
ness of receiving and placing the articles. Instead of centralising 
this delicate operation in its own hands, the Imperial Commission 
confided it to syndicates of delegates, freely chosen or accepted by 
the exhibitors, and these have acquitted themselves of their charge 
with a disinterestedness and impartiality unanimously recognised. | 
But the true producers of all those splendours which are admired by 
crowds of eager visitors are the heroes of this great solemnity, the fifty 
thousand artists and manufacturers, with their millions of work- 
men, the labour of whom constitutes at once the wealth of nations 
and the history of civilisation. The most worthy of the compe- 
titors had then to be chosen. The task was beset with difficulties; 
it was confided to an International Jury, a great and imposing | 
tribunal, composed of 600 members selected from among the | 
scientific, manufacturing, commercial, artistic and social nota- | 
bilities of every country. This tribunal has been unceasingly | 
occupied; it has been able to raise itself to those elevated and 
calm regions where every partiality disappears, where the spirit of 
patriotism itself is extinguished in presence of a sentiment still 
more noble, that of Justice. Under this generous inspiration the 
questions as to pre-eminence among the various industries carried 
on by rival nations were taken up and solved with great certainty 
of judgment. Thanks to an activity which has overcome all , 
fatigues, the decisions of the jury have been completed, and the | 
result may now be proclaimed in presence of your Majesty. 

“The jury has awarded to the Exhibitors: 64 grand prizes | 
(including those for the Fine Arts); 883 gold medals; 3653 silver; | 
6565 bronze, and 5801 honourable mentions. These figures do not | 
comprise all the rewards given to the 8th and 9th Groups (Agri- | 
culture and Horticuiture), which will not be awarded until the | 
close of the Exhibition. Notwithstanding the great number of | 
these recompenses the jury was obliged to limit its choice, and to | 
omit mentioning many interesting objects of distinguished merit, | 
and efforts in manufactures worthy of the highest encouragement. | 
The jury on the new order of rewards has not less worthily per- | 
formed its task, which was complicated by difficult investigations, | 
because the duty of this jury was not to examine manufactured 
products, but to analyse and compare social facts. It has 
awarded twelve prizes, twenty-four honourable mentions, and four | 
citations. | 

“The present solemnity is crowned by the proclamation of | 
rewards still higher. Your Majesty has deigned to accord to the 
most eminent of the competitors in this pacific contention your 
Imperial order of the Legion of Honour. The Imperial Commis- 
sion lays its most humble thanks at the foot of the throne for this 
testimony of an august ee. 

‘Permit us, Sire, before concluding this report, to offer some 
opinions upon the character and principal results of the Universal 

xhibition, without, however, ge | to measure its entire 
scope, political and international. One of its claims to the atten- 
tion of contemporaries and of posterity is certainly its character of 
universality. Not Europe alone has taken part in this competition; 
the new world, Africa, and the extreme East have contributed new 
features to it. The United States of America, kept away in 1862, 
from peaceful emulation by a great war, have claimed, in the Ex- 
hibition of 1867 the place which their political and industrial im- 
portance in the word assigns to them, and they have nobly main- 
tained their position. The Central and Southern States of America, 
who have confided their collective interests to the zeal of a syndi- 
cate, have imparted an exceptional brilliancy to their collections. 
The Ottoman Empire and the Mahometan States of the west and 
north of Afriga have not confined themselves to sending their pro- 
ducts; they have, in some sort, initiated us in their civilisation, by 
transplanting their monuments, their habitations, and the 
spectacle of their domestic life to the Champs de Mars. The 
honour of the innovations is due to the personal interven- 
tion of the sovereigns of the States in question, who re- 
solved themselves to take charge of the organisation of 
their collections. The “countries of the extreme East, which 
heretofore had held aloof from our international exhibitions, have 
been brought by the zeal of our consular agents, of our merchants, 
missionaries, and men of science, to take part in this competition 
of the nations. The genius of invention has multiplied time and 
annihilated space. Those great and industrial nations, Persia, 
China, Japan, and their satellites, have now been drawn within 
the orbit of our civilisation, to the great advancement of pros- 
perity and of universal progress. This assembling within the 
same walls of every people, having no ambition save that of doing 
well, no rivalry except that of being better, and emulously 
exhibiting their products, their resources, and inventions, presents 
itself to the astonished intelligence and to the soul filled with 
emotion as the grand and imposing picture of the successive 





conquests made by the labour of centuries, and of the incessant 
progress of human perfectibility. 


‘uta Sa, drawn here by a noble 
hospitality, come by turns to exchange in this temple of civilisa- 
tion those friendly words which open calm horizons to all human 
activity, and strengthen the peace of the world. 

“* For all those reasons, Sire, the Universal Exhibition of 1867 
will furnish a brilliant page in the history of your Majesty’s reign 
and the grandeur of the 19th century.” 

After the completion of the reading of the report the 
Emperor rose, and read the following speech in a fine, 
clear, firm, loud, and manly tone of voice; one that gave 

assurance to those present that his strength and 


health are such as may enable him—should such be in the 


plan of Providence—to reign and rule yet many years 
in France. Although the Emperor was clearly heard, even 
to the two extreme ends of the great hall, it was impos- 


| sible to catch more than a sentence here and there con- 


nectedly at those remote points. This arose in part from 
the anxiety of all to hear him, causing some thousands to 
stand up, and that giving rise, at one or two moments, to 
angry and unseemly cries to sit down from some others. 


The Emperor on coming forward said :—‘‘GeNTLEMEN,—After an 
interval of twelve years I have come for the second time to distribute 
the rewards to those who have most distinguished themselves in those 
works which enrich nations, embellish life, and soften manners. 
The eon of antiquity sang the praises of those great games in 
which the various nations of Greece assembled to contend for the 
prize of the race. What would they say to-day were they to be 
present at these Olympic games of the whole world, in which all 
nations, contesting by intellect, seem to launch themselves simul- 
taneously in the infinite career of progress towards an ideal 
incessantly approached without ever being able to be attained. 
From all parts of the earth the representatives of science, of the 
arts, and of industry have hastened to vie with each other, and 
we may say that peoples and kings have both come to do 
honour to the efforts of labour and to crown them by their 
presence with the idea of conciliation and peace. 

‘Indeed, in these great assemblies, which appear to have no 
other object than material interests, a moral sentiment always 
disengages itself from the competition of intelligence —a senti- 
ment of concord and civilisation. In drawing near, nations learn 
to know and to esteem each other, hatred is extinguished, and 
the truth becomes more and more evident tbat the prosperity of 
each country contributes to the prosperty of all. 

‘*The Exhibition of 1867 may justly be termed universal, for 
it unites the elements of all the riches of the globe. Side by side 
with the latest improvements of modern art appear the pene 
of the remotest ages, so that they represent at one and the same 
time the genius of all ages and of all nations. It is universal, for 
in addition to the marvel luxury brings forth for the few it 


| displays also that which is demanded by the necessities of the 


many, The interests of the labouring classes have never aroused 
more lively solicitude. Their moral and material wants, their 
education, the conditions of life at a cheap rate, the most 
productive combinations of association, have the object of 
patient inquiries, of serious study. Thus, all improvements 
march forward. If science, by turning matter to account, 
liberates labour, the cultivation of the mind, by subduing vices, 
prejudices, and vulgar passions, also liberates humanity. 

‘* Let us congratulate ourselves, gentlemen, upon having received 
among us the majority of the sovereigns and princes of Europe, 
and so many distinguished visitors. Let us also be proud of 
having shown to them France as she is—great, prosperous, and 
free. One must be destitute of all patriotic faith to doubt of her 
greatness ; must close one’s eyes to evidence to deny her pros- 
perity ; must misunderstand her institutions, tolerant sometimes 
even of licence, not to behold in them liberty. 

**Foreigners have been able to appreciate this. France— 
formerly disquieted and casting out her uneasiness beyond her 
frontier—now laborious and calm, always fertile in generous 
ideas, turning her genius to the most diverse marvels, and never 
allowing herself to be enervated by material enjoyments. 

‘Attentive minds will have divined without trouble that 
notwithstanding the development of wealth, notwithstanding 
enticements towards prosperity, the fibre of the nation is always 
ready to vibrate as soon as the question of honour and the 
country arises; but this noble susceptibility could not be a 
subject of alarm for the repose of the world. Let those who have 
lived for a short time amongst us carry to their homes a just 
opinion of our country, let them feel persuaded of the sentiments 
of esteem and sympathy we entertain for foreign nations, and to 
our sincere desire to live at peace with them. 

‘I thank the Imperial Commission, the members of the jury, 
and the different committees, for the intelligent zeal they have 
displayed in the accomplishment of their tasks. I thank them, 
also, in the name of the Prince Imperial, whom, notwithstanding 
his tender age, I have been happy to associate in this great under- 
taking, of which he will retain the remembrance. I hope the 
Exhibition of 1867 will mark a new era of harmony and of pro- 

Assured that Providence blesses the efforts of who, 
fike ourselves, desire good, I believe in the definitive triumph of 
the great principles of morality and justice, which, while satisfy- 
ing all legitimate desires, are alone able to consolidate thrones, to 
elevate nations, and to ennoble humanity.” 
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When the Emperor had finished, which was instantly 
followed by loud applause and renewed cries of “ Vive 
?Empereur!” the ten groups of intended recipients for 
rewards, with banners still borne aloft before them, ap- 
proached the throne, and were ranged across the hall at 
either side, and then, by order of the Emperor, M. For- 
cade, the Minister of Agriculture, Commerce, and Public 
Works, as also Vice-President of the Imperial Commissior, 
read aloud the list of the awardsin the ten groups, and also 
those of the new order of recompenses for establishments 
or localities where there exists the greatest mutual goodwill 
and well-being between the members of their population. 

The men to receive these rewards, as wellas those 
to the highest rauks of the Legion of Honour, were then called 
up successively (in each group) and received their rewards 
from the hand of the Emperor seated. The medalsordecora- 
tiona-were handed to the Emperor in succession by Marshal 
Vaillant, also a vice-president of the Imperial Commission. 
When the medal awarded to the Empercr himself in 
Group 10, for workmen’s houses and model farms, was 
announced, the little Prince-Imperial took the medal from 
the hand of the marshal, and with the naive and lithesome 
grace of childhood handed it to his father. The distribu- 
tion of rewards thus ended, the Emperor and Fmpress, 
with the Prince, the Sultan, and the Prince of Wales, and 
a large attendant suite, descended from the estrade and 
passed right round the hall by the broad pathway we early 
described. From the length of the traject this occupied 
some time, momentarily interrupted for a second or two, 
as it was at frequent intervals, by the presentation of the 
members of the several foreign commissions to their 
Majesties by M. de Play, of the Council of State and Com- 
missioner-General of the Exhibition. 

During this promenade the noble music of the orchestra 
was almost unattended to and completely drowned in the 
vivas that greeted the Emperor right heartily uponall sides. 
With none of these noisy expressions of good-will aud 
respect did the Emperor and Empress seem more pleased 
than with the deep-voiced and hearty burrahs which spon- 
taneously rose from the large collection of British commis- 
sioners, jurors, and representatives present about the 
south-west part of the hall. 

The circuit over the Emperor and his cortege re-ascended 
the throne. His Majesty then thanked the Imperial Com- 
mission through his Minister of State, and the ceremony 
was at an end. At forty minutes after three o'clock the 
Emperor and Empress withdrew, the cortége of the Sultan 

receding theirs to the Palace of the Tuileries. Within 
ess than an hour the great building was empty, and its 
late occupants, in number equal to that of a large army, 
had ceased even to crowd its precincts. Such are some of 
the fruits and advantages of good order, clear provision, 
and exactitude on all sides in such matters, coupled with 
broad and roomy avenues of appreach from all sides. The 
want of these last alone, with respect to any large building 
we possess in London, would prevent the possibility of 
our attempting with success a gathering so vast as this 
which we have just described, even if nothing else stood 
in the way of it. 

It will probably be many a year however before such an 
occasion shall again arise to call forth such another assembly 
as this—one in many respects the most remarkable and 
even august that the world has witnessed; for although we 


a 


(Cardiff), English and Australian Copper Company, Greene’s Tube 
Company, Greening, Haswell Coal Com , Heeley, Hill(Birming- 
ham} Dy Honeyman, Macdonald and Field, Martineau and Smith, 
Moreton (Wolverhampton), Milward (Redditch), Morewood and 
Rogers, Rickett, Smith and Co., pegs Walker and Parker, 
Webster and Horsfall, Wigan Company, Zobell, Townsend and Co., 
Page, Adams, Baker and May, Britannia Rubber, Burgoyne, Bush, 
Calley, Clark, W. Cook and Co., Darney, Yates, Davy, Day and 
Martin, Dodge, Garrod, Goodwin, Green, Haas and Co., Hodgson 
and Simpson, Holland, yo Huskisson, Jarrow Company, 
Langton and Bicknells, Lamb and 8 , Lange and Moselle, 
Lowe (Manchester), MeDougall, McKay, Mason, Nimmo, JN. 
Parker and Go., Pulford, W. Ransome, Rogers, Rumsey, Squire, 
Stephens, Talbot and Alder, W. Taylor and Co., Turner and Son, 
Wandle, Waring, Ashby, Bamlett, Kearsley, Nicholson, Ruston, 
Smith and Proctor of Kettering, Wallis, Woods, Appleby, Sharp, 
Stewart and Co., Baines, N. Defries, Electro Magnetic Company, 
Gas Meter Company, E. Green and Son, Kennedy, Marshall, Sons 
and ©o., Paul, Royal Life Protection Society, Sugg, West and 
Williamson, North Moor Foundry Company, Bass, Clay- 
ton, Massey, Neilson, Charles Powis, Powis and James, Robinson 
(Reehdale), Whitehead (Preston), Booth, Dixon, Irvine, Leoni, 
Watkins, Cook and Hacking, Ferrabee, Sowden and Stephenson, 
Lindsay Urquhart, Newton Wilson, Simpson, Turner, Robinson, 
A. Gatendionn , Preece, Sp (Newcastle), Brooke, Chat- 
wood, Clark, Coletturst, Eassie, Gallichan, Gotte, Greaves, Mac- 
donald, Norman, F. Ransome, A. Robinson, Sissons and White, 
Welsh Slate Company, Bolton, Clifford, Gourlay, Harfield, J. Har- 
vey and Co., Hurst, Huxhams and Brown, Inglis, Lloyd’s Register, 
Matthew, Oswald, Richardson, J. Taylor and Sons, Ward. 

In the foregoing list we have included only the names of those 
who have exhibited in departments connected with engineering 
science, and we have not classified the departments under which 
they exhibit, the greater number having already acquired such 
eminence in particular departments that the class in which the 
exhibit occurs will be comprehended at the first glance. 














PARIS EXHIBITION.—COAL. 
No. I. 4 


In commencing a comparative view of the wide range of 
subjects presented to the engineering visitors of the Champs 


which should occupy our attention. The prime agent of 
all modern industry claims that place, and when we recol- 
lect that its exploration and production have called into 
action almost every department of applied science and 





the Champs des Mars it will be from time to time our duty 


| the subject, for no one doubts it, nor need we enter into 
any lengthened disquisition on its formation, utility, or 
probable duration, Our business is — to describe the 
| mode in which the different countries - ucing coal have 
| exhibited their wealth in the mineral and their mode of 
obtaining it, and to draw such practical conclusions as may 
seem to us to present themselves to observers interested in 
the matter. 

It may be a question whether our description should 
begin with our own country, which is vastly the greatest 
producer in the world, or with the United States of Ame- 
rica, who are immeasurably the greatest possessors of this 
first source of wealth, or with France, whose exhibition of 
machinery and appliances in coal getting is more extensive 
and complete in the Champs de Mars than that of any 
other nation. Leaning, however, towards our own country, 
and remembering that as she was the first to appreciate and 


} 


may not blind our eyes to certain of its aspects, nor mis-~| utilise the inestimable advantages which the possession of 


judge tinsel for gold there, any more than we would mis- 
take these in the ephemeral decorations themselves of the 
moment, it is yet impossible not to see in this great cere- 
monial the outcome and recognition of many thoughts, 
that in the end shall chase away some of the darkness and 
superstition—the cruelty and self-inflicted woe—of men and 
nations, and shall thus constitute a more real and lasting 
advancement of the human family towards the happiness 
inherent in the good and true, than even all the taugible 
and material benefits which the Exhibition itself offers to 
our hands and senses. 





We have had no small difficulty in obtaining an accurate list of the 
names of those who received medals, &c., on the Ist inst., all the 
lists hitherto made public are excessively inaccurate. That which we 
lay before our readers may possibly require some correction, but the 
correciions, if any are needed, will be excessively small. 

First on our list comes the Grand Prix. The recipients are 
Krupp, Petin, Gaudet et Cie., Schneider and de Molon, Lapy, 
(Beaucourt), and Whitworth for tools. 

Gold medals have been awarded to Sharp, Stewart, and Co., and 
Merryweather for steam fire engines; Howard of Bedford, Clayton 
and Shuttleworth, Fowler, Garrett and Sons, Ransome and Sims, 
and Hornsby ; Howard and Bullough, of Accrington, for looms ; 
Leeming of Bradford, Hodgson, Hooper, and Henley. 

Silver medals have been awarded to Carrett, Marshall, and Co., 
pumps; Bryan, Donkin, and Co., engines; Eades, Birmingham, for 
pulleys, recently illustrated in THe ENGINEER; Glover, gas 
meters; Gwynne, centrifugal pumps; Lloyd, fans; Pooley, grain- 
weighing machine; Reading Ironworks Conipany, steam engines; 
Shand and Mason, fire engines; Tangye, pulley tackle; Weston, 
ditferential blocks; Davies, steam striker; Thwaites and Car- 
butt, Worssam and Co., De Bergue and Co.; Tannett, 
Walker, and Co., Keighley, Bradford; Parker, Dundee, Hat- 
tersley, Keighley, Schmidt, Haywood and Co., Hall, Avelin 
and Porter, Samuelson, Marshall and Sons, Bental, Ric!:mon 
and Chandler, Robey and Co., Turner, E. R. and F., Coleman and 
Norton, Picksley, Simms, and*Co., Penney and Co., Smith and 
Sons of Peasenhall, Lilleshall Company; Pooley, for weigh- 
bridges; Turton and Son, Elliott, Ladd, Selman, Stamford, Adams, 
Blackie, G. Blackie, Nicole, and Captain Benham Bowser, Barlow 
and Jones, Crewson, Hawkins, Kesselmeyer, Langworthy, Tolson, 
Maetier, Middleton, Mitchell, Shepherd, Willett, Greenor, Laing, 
Reilley, Small Arms Company, Whitworth, Cocks, Plumbago 
Company, Fox, Walker, and Uo., Galloway, Hicks, Hargreaves, 
and Co., Porter, Thomas, Wanzer, Blanchard, Blashfield, Chubb, 
C. V. Cole, J. Cliff and Son, Doulton, Hobbs, Jennings, Maw and 
~ or ge ecg get ca oa a Denny, Gisborn, 

als artin, C. Mite’ er’s Com , Ravenhi 
Rennie, J. 8S. White. _ ais ss 

The following is a list of the British exhibitors to whom the 
bronze medal has been awarded: — 

Messrs. Cole, Statham, Aire and Calder, Edmondson, J. Green, 
Heaton, Pellatt, Ward and Hughes, Webb, Mappin, Watherston, 
Shaw and Fisher, Benson, Claxton, Holdsworth, Johannsen, 
Sewell, O. Vivier, Walker, White, Adams, Brown and Green, 
Leoni, Philp, Solomon, Musgrave, Woodcock, Gibbs, A. L. Gibbs, 
Aberdare Company, Addis, 2, Betts, Birmingham Iron and 


Brass Tube Com Blaenavon Compan: t, Broughton 
Company, Bwilfa, 7 Clark and Co., sae Cnn boas 


coal affords, and is still producing about as much as all the 
rest of the world put together, we will begin with England. 
In doing so we cannot but regret that the coal industry is 
so insignificantly represented as to leave but little field for 
observation if we limit ourselves, as we must do, to what 
is to be seen at the great Exhibition. When we complained 
that no representation of civil engineering proper was made 
by England we thought we had mentioned the only main 


viction is now foreed upon us that in this coal industry 
which is, as it were, a connecting link between the civil 
and mechanical branches of the engineering profession, 
England has shown almost as much neglect as she has done 
in failing to fill the place she ought to have taken in the 
civil engineering department. Gallery No. 6, which contains 
the stalls of most of the English collieries, and all the exhi- 
bitions of bar, plate, and pig iron, which we have vouch- 
safed to send, far more resembles a small museum of 
minerals and mineral productions than part of a great 
exhibition of competing firms, much less of competing 
nations. It is the old story, we believe, in England—we 
are tired of exhibitions. hat good do they do us? why 
should we take such trouble about them? And the result 
is that we find ourselves altogether insignificantly repre- 
sented as regards our staple industries. It is not that we 
have any fault to find with the quality or good taste of the 
exhibits displayed, but that as compared with other 
nations they are absurdly small in size and few in number. 





knows it; but we doubt if this is altogether a safe line of 
argument. There can be no question whatever that 


chinery exhibited by England are, on the whole, still much 
in advance of what other countries have sent, yet from the 
generally diminutive proportions of the exhibits, especially 
in minerals and manufactured iron, England has lost caste, 
in the opinion at least of the great majority of ordinar 
observers, The effect may be infinitesimal—for after all 
theeffect of exhibitions is only transitory—but we maintain 
that human nature is too susceptible of the impressions 
made by appearances to enable any portion of society com- 
pletely to despise prestige. The only English coal-owners 
who have taken much trouble about their exbibit are the 
| Wigan Coal and Iron Company, and they certainly are 
| amongst the number in England who could best have 
afforded to dispense with any exhibition at all. In their 
' narrow stall they exhibit a model of the engine-house and 
| pit arrangements of the Crawford pits, and above it is a 
utifully executed section of the strata, including nine 
seams of coal met with in sinking for the Wigan cannel 
at a depth of 565 yards. The sum of all the workable coal 
in the section is about 30ft., the thickest seam being 7ft. 


des Mars there can be no doubt as to the first subject | 


ptactical experience, we feel no hesitation in placing it first | 
| amongst the series of industries whose representation in | 


| to describe. We need not enlarge on the importance of | 


subject in which we were wholly deficient, but the con- | 


Many will, of course, say that this is a matter of no conse- | 
quence, that we are the great producers, and that everybody | 


although the raw material, the manufactures, and the ma- | 


One of the two samples of coal exhibited below the model 
is the célebrated Wigan cannel, the composition of which is 
volatile matter 37 por cent., fixed carbon 60 per cent., 
residue 1°8 per cent., sulphur 0'2 per cent., water 1°0 
per cent. olume of gas per ton, 10,160ft.; specific 
gravity 1°268, percentage of coke 62, percentage of 
carbon in ditto 97, percentage of cinders in ditto 3. 
John Watson and Son have a model in boghead cannel, 
and show several products of its distillation, and the 
Gstalyferra Company, Swansea, have a fine specimen of 
anthracite. y 

The South Wales:districts are represented by the Aber- 

dare Coal Com , the Bodringalt Coal Company 
(Davis and.Sons, Merthyr), who announce that they have 
supplied all the coal used by the French Imperial mail 
steamers to South America for the last three or four 
years, the Glyncorrwg, near Briton Ferry, and the Bwllfa 
Colliery, prorat who send two neatly chipped 
cubes of fine anthracite coal, and we must not forget 
some capital specimens from Blaenavon. Scotland, as 
far as we could see, has only ‘one representative, in the 
| shape of a piece of the Duke of Hamilton’s Lesmahagow 
| cannel. The North Wales Coal Company. appear with 
some specimens of cannel, shales and parafiin, and oil 
products therefrom. In the park the Bwllfa Colliery 
Company have a fine block of anthracite, hard, compact, 
| and bright, and the St. Edmund’s Main Coal Company 
have also a column about LO0ft. high and 34ft. square. Our 
colonies are ranged behind the unfortunate lighthouse, 
the Albioa Mines, Picton, Nova Scotia, having a fine 
| pyramid about 25ft. high, whilst the Caledonia Mine, 
| Glance Bay, with a smaller specimen, gives the informa- 
| tion that their annual yield has risen to the important 
| figure of 650,000 tons per annum, or more than double 
| that of Creusot. The other colonial mines represented are 
the Block House, Cow Bay, Cape Breton, Sidney Mine, 
Sidney, and Gowrie Mine. 

* We believe we have now mentioned most of the English - 
exhibitions of coal. Of apparatus, machinery, and methods 
of extraction there is an entire dearth. With the coal 
exhibits themselves, as we have said before, we have no 
fault to find, but we are rather inclined to think they 
might just as well not have been there at all, as scarcely 
any pains have been taken to set forth their qualities, and 
' not the slightest attempt has been made by our commission, 
or anybody else, to illustrate the enormous proportions of 
this great and truly national industry and source of wealth, 
There may always be the same answer made to our fault- 
| finding cui bono, but we reply that England having 
| appeared at all—and having voted a very large sum to 

pay for appearing ought to have been made to cut a better 
| figure in the regions of Old King Coal, as the MMoniteur 
| says we call it. 

Let us now return to America. Here we find a large 
jand varied collection of specimens, and although their 
| executive has also failed to illustrate the collective extent 
|and importance of their coal-workings, they have to a 
| certain extent made up for the deficiency by a very concise 
| notice in their catalogue. A large case, common to many 
| exhibitors, contains some hundreds of samples of bitu- 
minous and anthracite coal from Illinois and other states, 
jand cannel from Western Virginia. There are also some 
| beautiful square blocks of compressed coal exhibited by 
| Dr. C, Saffray. They are finer in texture and more com- 
pact than any of the capital French and Belgian speci- 
mens of patent fuel. Pennsylvania, however, is the chief 
exhibitor, as she is the chief producer, of all the States 
raising annually nearly as much coal as is raised in France. 
Her large block of anthracite is of first-rate quality, and 
near it is a piece of genuine blackband ironstone. We 
noticed on the same stand a bit of the great Pilot Nob 
Mountain in Missouri, which consists wholly of iron ore. 
In 1860 the gross production of coal in the United States 
had reached 15,000,000 tons, being an increase of 169 per 
cent. on the yield ten years previously. The Americans 
have sent us no models of a machinery, but it was not 
to be expected that they would, as of course the coal trade 
is still in its infancy there—enormous though it,is alread 
—anything like an exhibition of actual machinery would, 
we need hardly say, have been impossible, and also use- 
less, as the time has not yet arrived for America to spare 
us anything large in the mechanical line. 

When we turn to France we find that in coal mining, as 
in everything else, her utmost prowess has been put forth 
to show the world what she can do, and no one can deny 
that she has succeeded well. Her admirable school of 
mines, which has sent forth an army of trained engineers 
already to contend with the peculiar difficulties under 
which the trade labours in France, has furnished quite a 
library of maps and plans, arranged on a large stand in 
the machinery gallery, besides endless sections which cover 
| the walls. To attempt to describe these in general would 
| be impossible; we can only say of them that, admirable in 





| detail, they show well the extent to which high scientific 
education has been bronght to bear, both in the discovery 
of the small and scattered mineral basins which are dis- 
| persed over France, and in the practical development of 
| them when found, notwithstanding the disjointed nature 
of the strata in general. 

We referred in our impression of the 26th April to the 
annexe erected and arranged by the Coal Mine Committee 
of the Loire, which was then complete, and to our description 
of which we have nothing to add. This is a fair sample 
of the manner in which ch coal owners have taken the 
matter in hand, but it is in the main gallery that we find 
the principal development of French coal installation. 

(To be continued.) 








LonG AND SHort Riries.—In consequence of the recent report 
made officiall ¥ Lieut. J. Lecky, Assistant Instructor of 
Musketry to the Woolwich division al Marine Light Infantry 
to the effect that the balance of superiority, and the accuracy of 
me Cae the 750 and 800 yards’ ranges, during their in 
ee wg pee hort ride, which, bassiutes, i ~ 

‘avour 0! e five- short , Ww , he sta’ as supe- 
rior to the long weapon as the Snider to the old Enfield, the Lovds 
Commissioners of the Admiralty have ordered a detachment of 
twenty picked men, to be armed with an equal number of the 
two weapons, to go through a competitive course of firing, 
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regard to his patents. 

The Selwyn Gun.—This gun is 
a modification of the Mont Storm 
principle, but we believe it is 
perfectly unique as to the design 
of its extractor. Our engraving 
(Fig. 4) represents a section of 
the gun and cartridge. The breech- 
piece opens backwards, as shown 


ILLIA LLL LLL . - 
“ UML by the dotted lines, and is made 


SS hollow to receive the cartridge. 
SSS ———— i At the rear end of the barrel, and 
immediately under the hinge of 

the breech-piece of the chamber, 
== there is a small groove or can- 
=——— __ nelure. T heexplosion of the cart- 
= ridge forces the rim of the case 
into this groove, so that when the 
breech is opened the resistance 
offered by the projecting rim or 
flang edraws the empty case from 
. the chamber in the breech-piece. 

- When the piece is fired the breech- 


iece is-] k d by the striker, which is hinged to the hammer. 
THE COMPETITIVE glume |The cartridge “f soudle of copper on the ordinary central fire 
(Continued.) 


|principle, the chamber for the cap being retained in position 

The “ Burton” Gun.—This gun, which we illustrate in the by a thick wad of papier maché. 
accompanying engraving, answers to the “No.1” gun before 
the committee. As may be seen from the drawing the movable 
breech piece is provided at its under side with a handle whereby 
the breech-piece is moved on its centre b, to open or close the 
chamber in the barrel. When closed it shuts against a fixed 
projection 7 in the shoe f, and is held in its place by a spring 
catch j. This catch is actuated or withdrawn by the lever or 
second trigger g, which form part of the catch piece. The 
actions of opening the catch and drawing down the breech 
piece are evidently included in the one movement. The 
extractor for removing the empty cartridge cases consists of a 
little cam or projection / on the circular boss of the breech piece, 
which in opening the breech comes into contact with the rim of | 
the cartridge case and so forces it out. The empty case may 
then be withdrawn by the hand, or as is usually the case, it falls 
through the open breech aperture, as represented by the dotted 
outline in the cut. When the new cartridge is inserted the flange | 
of its base will come against the extracting stud, beyond which 
it cannot pass until the movable breech-piece is brought | 
up into its place, which movement will ca the extractor! 
forward, and the face of the breech-piece will then force home 
the cartridge simultaneously with the closing the breech. The | 
cartridge is exploded by means of a striker somewhat similar 
in appearance to that in use in the Snider and some other guns, 
but really very different. There is no spiral spring to bring} 
back this striker to its normal position, but on the under side, 
of it and near its rear end there is a little projecting stud or! 
tooth, which bears against a corresponding one on the upper side ' 
of the spring catch. Should the breech-piece be imperfectly | 
closed the gun cannot be fired, as the stud on the’ 
catch engages the stud on the exploding pin or striker,! 
and prevents it being driven forward by the hammer ; 
while in the act of opening the breech the stud on the catch 
pushes back the striker to its former position, and thus renders_ 
the use of a spiral spring unnecessary. The cartridge for use) 
with this gun may be either rim fire or central fire. During the | taking out the cottar pin C it is left free to rotate partially; D is a 
competition the service Boxer cartridge was used. -| species of ball-joint permitting this motion; A slides within G, 
Burton’s No. 2 gun is somewhat on the needle gun principle, land so permits the range of the vice to be varied through very 
but as the inventor has not yet completed his foreign patents, | wide ranges. 
we refrain from illustrating or describing it, though we shall do! 

80 on the earliest opportunity. = ere POLYTECHNIC INSTITUTION. 

The “Henry” Gun, shown in Fig. 3 of our engraving, i8/ pPropgsson PEPPER has just introduced at the Polytechnic Insti- 
extremely simple in its action. The breech block is very short | tution a lecture on the Paris Exhibition, largely illustrated with 
in length and works vertically in the shoe, being depressed or | dissolving views. Before entering into the details of the subject 
elevated by a hinged lever fitting with a catch over the trigger | he calls special attention to the fact that a committee with offices 
guard. The cartridge is passed into the barrel along an open in the Strand has made arrangements to c artisans, clerks, and 
cutting in the stock and is exploded by a striker passing) others from London to the Exhibition and back for £3, including 
diagonally through the breech-piece. The face of the breech all expenses of board, lodging, and railway fare, incid2ntal toa 
block is fitted with a cavity into which the hammer falls. a ee residence in Paris. Mr. Layard, M.P., is _ chief 
our engraving the shoe A is formed with a long strap, by means a of the ———- = by sae Cir ob pose 
of which it is united to the stock; the barrel is screwed into| Soniste are fally and fairly beet pang the con woe Caeaee 
this shoe, but it may be made in one piece. The stock and shoe| “after asking his hearers to make the fore ing fact as widely 
in rear of the barrel are hollowed out, as shown at B, to admit of  jnown as possible, Professor Pepper Met mee g the Paris Exhibi- 
the cartridge being passed into the barrel. The breech-piece C tion to the notice of the audience by projecting a very good 
is jointed by means of a short link with the lever E, which on photographic view of it upon the screen of the Institution. He 
being released from the trigger guard and pulled down, at the! then exhibited a plan of the Exhibition, and gave his hearers prac- 
same time draws the breech-piece into the position shown by the tical information as to the best way of seeing everything in it with 
dotted lines in the engraving. At the same time that the ease and comfort. Then followed views of the different courts, of 
breech-piece is drawn down, the inner end of the lever E presses | choice specimens of statuary, of the machinery departments, and 
against the extractor, and forces it outwards, thus freeing the | > grounds outside the —, by ae a_i 
barrel of the empty cartridge case. The piston or striker, shown Pay ciktal them “th Agen mene 4 ion sIE ggg Photo. 
in dotted lines in the breech-piece, is driven forward by im. eg however, will rarely give great contrasts of light and 
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ADJUSTABLE VICE. 
THE excellent vice which we illustrate is the invention of 
Messrs. R. Middleton and Co., Leeds. The jaw will take any 
shaped work. The jaw F rotates on a foot step at B, and by 











hammer, and in order that too severe an impulse may not be im- e with true gradations. When white objects are perfectly 
parted to the striker a portion'of the hammer is left projecting | represented the dark objects in the picture are a heavy mass of 
at the side, which catches against the side of the breech-piece. blackness, whilst when the dark positions are well brought out the 





We refrain from describing the ; 
other gun submitted for competi- | 
tion, as Mr. Henry’s position is | a very creditable ap ce when magnified to the enormous size 
similar to that of Mr. Burton with | necessary to cover th 
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COMPETITIVE BREECH-LOADERS. 








brilliantly lighted white parts suffer, Nevertheless, the views 
were of good quality, and although only 3in. or 4in. square, made 


e screen. This lecture is now the chief object 
of attraction at the Polytechnic, and Professor Pepper makes it in- 
structive also, by critical remarks upon the position of different 
nations in relation to each branch of industry. 

Bluebeard—the irrepressible Bluebeard—who persists in parading 
his evil deeds before a London audience two or three times a-year, 
is alive — at the Polytechnic. There, in defiance of the sacred 
facts of history, he is discovered weeping in a maudlin manner 
over a bust representing the last wife he had murdered—the bust 
of the beautiful Jumna—which suddenly starts into life, and re- 
proaches him with past iniquities. Then does the wicked eastern 
potentate twist about on his couch in agonies of remorse, occa- 
sionally grinding his head on the floor by way of change, till 
unable to endure the words of the dear defunct, which go ugh 
him like co:kscrews, he seizes the talking head, shuts it in a box, 
then sits down on the lid, and the apparition is laid to the satis- 
faction of all concerned. 

There is also a dissolving view. entertainment, with spectral 
illusions called ‘‘The Tower of London,” and the incidents are 
culled from the sensational novel on the subject by Harrison 
Ainsworth. Dark dungeons, gloomy rooms, beetle-browed ecclesias- 
tics, and men of Mephistophelian orgont, bring all their horrors to 
bear upon poor Lady Jane Grey, the heroine of a Agood 
scene of the chapel in the White Tower built by William the Con- 
queror is exhibited—the Norman arches, pillars, with the cushioned 
capitals, being faithfully represented. Here Lady Jane Grey 
sees spectral lights dancing round the columns, discovers a heads- 
man’s axe upon the floor, and finally sees ghostly figures going 
through the ceremony of her own execution. Her “double” bends 
her head over the block, the glittering axe is raised when with a 
Lady Jane falls fainting upon the floor, and the 
ghastly actors vanish. On horror’s head horrors accumulate. 
The night before her execution a spirit in white is seen glidi 
round the block, on the morning of execution the decapita' 
body of her husband is carried across her path, and _finall 
the last scene of the tragedy is represen with a fiendis 
looking executioner leaping high in air as he administers the 
final stroke. Scenes there are also of lighter character, wherein 
giants disport themselves, but these owe what amusement the 
contain to the skill of the pantomimists, for Harrison Mavwt 
possesseth not the faculty of being funny. One very well painted 
view in the series is the Traitors’ Gate, with the arch above it, the 
latter being perhaps the finest piece of work in the Tower, and 
looking as fresh as if finished yesterday. The stones in this arch 
are what masons term ‘‘ joggled” to fit each other, so that one 
cannot fall without the others coming down also, a curious architec- 
tural characteristic for which the eye sought in vain in the picture 
now under notice. 

The growing false taste in London for the sensational and horri- 
ble, so justly censured a few days ago by Mr. Ruskin, cannot on 
the whole be said to be injudicious] fed by the Tower of London 
scenes at the Polytechnic, because the facts of history and the facts 
of architecture thus strikingly exhibited to a general audience 
have an educational effect, more especially the former. Nobody can 
view the vivid representations of the days of the “‘ good old times” 
without rejoicing that they have gone for ever. Mr. Pepper has 
frequently declared his preference for lectures teaching the greatest 
discoveries in physical science, and has recently brought expensive 
experiments on polarised light and the heat rays of the spetcrum 
under the notice of his patrons, still, as he says, he must offer 
attractions which the public will come to see, for it is no use and 
does not pay to lecture to empty benches. 








UNIVERSAL EXHIBITION OF 1867—SESSIONS OF THE SOCIETE 
D’ENCOURAGEMENT IN CONNECTION WITH THE EXHIBITION.—At 
these meetings M. Lamy has lately communicated his most recent 
researches on thallium, glass, and crystal. Towards the end of 
1864, on ——. thallium to react on ordinary or ethylated alcohol, 
he obtained thallic alcohol, the heaviest of liquids after mercury, 
and that which possesses the greatest refractive and dispersive 
power. His first attempts at the substitution of carbonate of 
thallium for carbonate of potash in the manufacture of glass were 
made at Lille, but on too small a scale to give a | itive result. 
They were repeated at Paris in the laboratory, and the vitrification 
succeeded we It had a certain amount of transparency, but it 
was fibrous, as it could not be given a sufficiently long and com- 
plete fusion. Finally, M. Lamy addressed himself to M. Feil, 
nephew and successor to Guinaud, the most skilful maker of 
crown and flint glass in France. The last trial was made with a 
charge which contained six to seven kilogrammes of carbonate of 
thallium. The difficulties were t, but M. Fiel was not to be 
discouraged, and by perseverance he obtained at last an irreproach- 
able cast of thallium glass, very clear and brilliant, and certain to 
serve for optical purposes and jewellery. The tint is slightly yellow, 
which is not a defect, as yellow is the colour corresponding to the 
maximum of light; but it has already been found that the glass 
gains greatly in whiteness by substituting the sulphate for the 
carbonate. This is the heaviest and inost refractive and dis- 
persive known. Lamy also presented to the notice of the 
société, in the name of M. Fiel, a number of discs of flint glass, 
one of which, the largest ever obtained, is a veritable tour de force. 
Its diameter is 71 centimetres, and its thickness, which is abun- 
dantly sufficient, might have been double, for on the same — 
ral 


may seen an enormous block of flint o- of incom 
urity, which came from the same pot. he faces, which have 
m cut parallel in different azimuths, have not rev any 


defect. It is therefore probable that this disc will form a magni- 
ficent object glass. It will be nearly as large as that the construc- 
tion of which was long ago resolved on M. Le Verrier, for 
which the islative Assembl bee? we believe, 400,000f., and 
passes: hak ans aie in ye» ition of 1867; but it a 

‘ortunately only ro’ ewn, fornothing seems to prosper withi 
the sphere of action of the Imperial Observatory. 























Jury 5, 1867. 


THE ENGINEER. 








CAMPOOLY STATION, GREAT INDIAN PENINSULAR RAILWAY. 


SKETCHES OF INDIAN RAILWAY SCENES. 
II 


Durine the construction of the Bhore Ghaut incline on the 
Great Indian Peninsula Railway in India intended to connect the 
line then completed in the Concan below the Ghauts with that 
in the Deccan above them, a branch line was formed from the foot 
of the incline, seven miles in length, to the village of Campooly, and 
a temporary wooden station was built for the accommodation of 
the traffic, so that the through communication could be carried on 
until the incline was finish 

On arriving at Campooly by the trains from Bombay passengers 
were forwarded in quins and dumries, a kind of vehicle on 
two wheels drawn by bullocks, some of which may be seen in the 
engraving—up the old road, which is very steep and crooked, to 
the railway station at Khandalla, where a portion of the Bhore 
Ghaut incline, two and a-half miles long, with gradients of 1 in 40 
and 1 in 50, had been already made to the summit at Lanowly, the 
works on that part being very light. 

Up this road also all the engines, rolling stock, &c., for working 
the line above had to be hauled by bullocks and coolies, as well as 
the permanent way materials for the construction of the railway 
above for 200 miles beyond to Sholapore. 

As bullocks with cotton, seeds, and other produce were always 
on their way down the Ghaut in the fine weather from all parts of 
the Deccan above, the confusion and crowds might be easier 
imagined than described, passengers often preferring riding on tats, 
the native ponies, managing so to thread their way better through 
the moving mass than the palanquin. 

In the engraving are seen the stores of permanent way materials, 
station fittings, coke, &c., waiting to be forwarded. 

From this station could be seen the reversing station on the 
omer N apparently no great distance off, being, however, 1300ft. 
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CLIMBING LOCOMOTIVES. 


THE difficulty of surmounting steep gradients by the tractive 
power of the ordinary locomotive for years obliged our engineers 
to keep their lines tolerably level, or at any rate free from very 
heavy gradients. In course of time, however, the exigencies of 
traffic demanded that this difficulty should be overcome; our engi- 
neers accordingly set their wits to work, and of course overcame 
it. This was effected in various ways, as various minds dealt with 
the subject, the general object and the general result were to pro- 
duce, more or less effectively, what we may term a “climbing 
locomotive.” Into the various methods of effecting this end it is 
not now our purpose to enter, the less that some months ago 
an exhaustive paper upon the subject ap in our columns 
from the pen of Mr. Pendred, C.E., which was read before 
the Society of Engineers. Since then, Mr. Thomas Page, the 
well known engineer, who has directed his attention to the 
question, has perfected a design for a locomotive engine and 





tramways, are madefof iron, and are serrated so ‘that they shall 
bite into the tramways. In order to prevent the engine leaving 
the track flanged or qt wheels are connected to the engine, 
being placed at an angle of 45 degrees, and arranged so that they 
bear on the inner edges of the rails. These guide wheels bear 
no portion of the weight of the locomotive, all which rests wholly on 
the trams. All the wheels of the locomotive which carry any 
weight are coupled. Although Mr. Page’s system can be applied 
to ordinary locomotives, which can be adopted for this service, 
it is better for Alpine locomotion that specially constructed and 
independent engines should be employed on the inclines, whilst the 
level portions of the route could be worked by ordinary engines. 
In the climbing locomotives the weight and tractive hold on the 
trams is increased by the luggage, which is placed in a receiver 
constructed on the engine for this purpose. 
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The application of Mr. Page’s system to common roads so as to 
permit of ordinary traffic crossing deserves attention when we are 
doing our best to bring the traction engine into more general use. 
In preparing ways and locomotives for traction and locomotion on 
turnpike roads Mr. Page follows the general levels and gradients, 
and on average ground almost entirely dispenses with cutting and 
embankment. For a cheap line of way the trams are made of 
balks of timber measuring about 12in. by 6in., and which have 
been prepared so as to resist decay. These trams are tied in at 
intervals by timber transoms, the whole being bedded in ballast 
in the ordinary way. The inner edges of these trams are protected 
by steel surfaces, which serve as rails on which the carriages run. 
Thus far there is a similarity to the ordinary method of railway 
1 tion ; but instead of the 1} tive being run on the metal 





a ape way for steep gradients and Alpine | tion, and 
his system we are about to describe. His precise object is to 
enable a tractive power to be got out of the locomotives, 
and the permanent way in use on railways, having steep 
gradients, ae that of the ordinary locomotive and way, 
and he accomplishes it in the following manner: At steep 
gradients, in addition to the ordinary line forming the continuation 
of the levels, and on which the trains run, Mr. Page lays along- 

the o rails a broad tramway of stone. The surfaces 
of the tramways are roughened to give the necessary bite to the 
driving wheels of the locomotive, which are made v broad. 
The peripheries of these driving wheels, which bear on the stone 





rails to produce the tractive force it is adapted to run on the 
trams, being provided with wheels of sufficient breadth for the 
For timber trams metal wheels are used, the surfaces 

ing roughened so as to bite into the tram. The peripheries of 
the wheels, although roughened, must be perfectly cylindrical and 
the roughing of a uniform character, and not such as to cut or abrade 
the trams, but merely to slightly indentthem. This roughing may be 
produced in a lathe ; shallow intersecting grooves formed at angles 
with each other, and producing di d-pointed projections, answers 
well. In railways for ordinary roads stone trams are not desirable, 
inasmuch as the fastening on of the steel plates is expensive work, 








—— 


the stone having to be bored for that purpose. Should it, how- 
ever, happen, from local or other circumstances, that stone trams 
can be laid to advantage, Mr. Page meets the point by surfacing 
the wheels of the locomotive with a different material. In that 
case he makes the peripheries of the wheels of wood as horn-beam, 
or in fact any substance of a suitable and enduring character. The 
main point to be kept in view is so to construct the trams and the 
driving wheels as that they may afford a great breadth of bearing, 
whilst the wear is reduced toa minimum. At the same time the 
must be of such a nature as to afford great frictional contact, oak 
consequent tractive power, in the locomotive. Mr. Page proposes 
that the locomotive shall be so arranged as to work at quarter 
power on the levels, and at full power on the inclines; in practice 
the steam may thus becut off at less than quarter stroke on the levels. 
Railways constructed upon the system we have been discussing 
will come out cheap, and although they may not be adapted for 
the high velocities usually attained on railways, they will be com- 
petent for moderate valesiiien, and might found useful for 
many localities which would otherwise be unprovided with railwa: 
accommodation. Such, then, is the general character and 
bearing of Mr. Page’s invention; as far as constructive details 
go there is little but what is clear without an engraving. 
To simplify the matter, however, we have given, at Fig. 1 of our 
cut, a cross-section of a rail and tramway as applied to the ordin: 
double-headed rail. Fig. 2 is a similar section of a way laid wii 
a flat rail fixed on the edge of the tram. The rails are shown ata, 
while 6, 6 are the wheels running thereon, and belonging to the 
carriages. The tractive and bearing wheels of the locomotive 
engine are shown at c,¢c. As regards the practical working of the 
invention, we have as yet no authentic information. . Page 
has been working at the question for some time t, and he 
informs us that from actual trials—made only with very small 
models, however, he has obtained some very remarkable results as 
regards tractive power. For the p t, in the abs of any 
practical results of much value, we must decline to pronounce any 
opinion whatever as to the merits or demerits of a scheme we 
have placed before our readers as the last proposal in steam 
locomotion. 
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EXPERIMENTS ON TORSION AND FLEXURE FOR THE DETSRMI- 
NATION OF RiciprTres, By J. D. Everett. —These experiments 
are the continuation of those described in a memoir read on the 
22nd of February, 1866, with some modifications in the a tus 
employed which render the comparison between torsion and flexure 
more plete. The t of torsion or flexure produced by sub- 
jecting a cylindrical rod throughout its whole length to the 
uniform strain of a link is measured by means of two mirrors fixed 
to the rod near its ends, and on which, by the help of two tele- 
scopes, are seen by reflection the divisions of a and the dis- 

lacements produced in their images. One extremity of the rod is 
Ered, and to the other is — alternately a link for torsion and 
for flexure. Those rods, o' , of brass, and of steel, were sub- 
jected to experiment, and the following results were obtained, in 
which M, n, and k denote respectively, in kilogrammes per square 
millimetre, the resistances to linear extension to rupture and to 
cubic compression, and r the relation of lateral contraction to 
longitudinal extension :— 





Glass. Brass. Steel. 
Value of M .. oe oo co S851 oo 0. 10,948 .. «- 21,798 
oe 8 oe oe oe 2300 4. oe B729 ws ae 
tae oa 3633 |. .. 57,007 .. .. 18,756 
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as shown above, consisted of 22 Ib. of fuel after] There is, further, a circumstance or accident connected 
SHAW'S HOT-AIB BNGINE AT THR PARIC | as Son ines box i the fire had been put on at | with the working of this engine which it is urged, and not 
ripepagstg pie e 7.50 a.m. It will also be observed that the ing took | without reason, effects a certain amount of economy. It is 
Proressor Rawxive’s article in our last number which place at intervals of little less than an hour. This was | assumed that combustion is more perfect when carried on 
whilst it clearly pointed out the want of a more effected’ without any difficulty by opening the lid of the | as it is here, under a pressure of 15 Ib. above the atmo- 

exposition of the second fundamental law of thermo-| small circular hopper over the ras cme which is cut off | sphere, and with appliances which ensure the 
dynamics, went far to remove that want and was singu-| from it by means of a valve, the fuel being thrown in and lation of the supply of air, besides which the gases, 
larly opportune at the present moment. We have recently | the lid of the ho which burn in a fire-box lined with brick, are under 


illustrated and described a hot-air engine of considerable 
size, containing many practical improvements, introduced 
by Mr. Shaw, of Boston, U.S., and now exhibited by him 
in the Champs de Mars, and we have met with so many 
persons of no small experience and ability who have been 
dis either to overrate or underrate air as a medium 
to be employed in thermo-motors, that the want of more 
precise knowledge on this subject has been brought pro- 
minently before us at a time when we and many others 
were carefully watching the practical results obtained in 
this most recent effort to develope the advantages, and re- 
move the drawbacks, of air as a substitute for steam in 
some classes of prime-movers. It may not be amiss first 
to give the results of an experiment made with this engine 
on the 24th ultimo, and then to compare it with the per- 
formance of the best types of engines using steam asa 
motor which are in common use at the present day. 
The second law of thermo-d ics, as experimentally 
— by Joule and Mayer, ably illustrated by Professor 

'yndal, and defined by Professors Thomson and Ma- 
quorn Rankine* removes the supposed superiority of air 
over steam in respect to the greater capacity for heat 
in the latter than the former. At the same time 
the advantages on. the one hand and the disadvan- 
tages on the other which air has over steam in obtain- 
ing this high range of temperature at a comparatively 
moderate pressure, remain the same, and we will point out 
hereafter one or two cases in which air engines—particu- 
larly those in which it is possible to employ the products 
of combustion directly under the cylinder—have theore- 
tical advan over steam enginesas a means of utilisin 
power developed by heat. The following are the results o 
a trial of seven hours’ duration made with Shaw’s engine 
on the 24th June, at which we were present during the 
whole time, and carefully noted every fact in connection 
with the performance and consumption of the engine. 

It is to be observed that on this day water was used in 
the regenerator or auxiliary heater, which is a small vertical 
tubular boiler, and the steam generated was passed into 
the top of the furnace, where it mixed with the products of 
combustion on their way to the cylinder. Mr. Shaw 
claims a priority in the use of water in this way, instead 
of passing the feed air through the regenerator as 
been generally practised, and his arrangements are made 
for working on either system. We measured with con- 
siderable curiosity the quantity of water vaporised in this 
way under a constant pressure of 15lb. above the atmo- 
sphere, and found it to be only two cubic feet per hour 
twhilst the engine was indicating about 23-horse power, so 
hhat the proportion of work done by water can scarcely 
dave been 10 per cent. of the whole. We are, however, 
isposed to attribute value to the presence of even this 
small quantity of steam in lubricating the working parts. 
The fire was lighted at 7.45 a.m. on the day in question, 
and the working was continued till 3.20 p.m. The fuel 
used is shown in the annexed table:— 





Time. Fuel. Observations. 


7.45 | 15 Ib. wood |Fire lighted. 
7.50 | 66 Ib. coal |Engine started at 8.20 a.m. with 4 1b. 
8.20 | 31b. wood | pressure of air in producer, which 











8.35 | 22 Ib. coal Tose at once to 151b. after the first! 
8.45] 22 1b. ,, two or three strokes, and attained 
9.40] 221b. ,, 171b. in about five minutes. The 
10.25 | 22 1b. ,, pressure averaged a little over 14 Ib. 
11.15 | 221b. ,, throughout the trial. 
12.10 | 22 1b. ,, After 1.45 the engine ran till 3.20 with- 
Ip.m. | 22 1b. ,, out addition of fuel, indicating on an 
1°45 |221Ib. ,, average 16-h.p. for the last hour. 











Diagrams were regularly taken every half hour from 
the commencement to the close of the trial, of which the 


closed, this valve is opened, and the 
coal drops on to the fire. We had supineiad tank the dis- 
sete 4 the fuel in the — Pp al have been 
im ut, on the contrary, when the oors were 
colued der the eight hours’ trial the bars were found 
to be uniformly covered with strong coke in active com- 
bustion throughout. We may mention that although 
nearly an hour and a-half had » since the last charge 
of coal had been put on (the engine running all the time) 
there remained in the furnace about 20 Ib. weight of good 
coke, besides cinders, which was proved by re-closing the 
doors and leaving the furnace to cool till next day, when 
what remained in it weighed, for coke, 22 Ib.; cinders and 
ashes, 131b. There was no escape whatever of hot air or 

from any part of the engine, and, as well as we could 
judge, the heat of the external surface of the working part 
of the cylinders did not exceed that of unjacketted steam 
cylinders using steam at 50 1b. or 60 ed poner ee 

Resistance to the engine was obtained by driving a four- 
bladed screw propeller of 32in. diameter and 5ft. pitch, 
which is fedniined | in a tank of water at a little distance 
from the engine, and has power given to it by a strap from 
the fly-wheel. This propeller, made uniformly about 
270 revolutions a minute, except during the last half-hour, 
when it was gradually slacked off from a friction clutch 
as the engine burnt down its fuel, and the pressure 
diminished. The mean pressure on the gauge communi- 
cating with the producer was noted on each diagram, and 
always corresponded very nearly with that shown at the 
commencement of the stroke by the indicator pencil. The 
number of revolutions was also noted on each diagram, 
and was almost constant at eighty, but on the two occa- 
sions when water was admitted into the regenerator, 
almost filling it, and quite stopping the generation of 
steam for a few minutes, the speed fell to seventy-four 
revolutions, and the pressure to 1341b. The water was 
thus all fed at once in order to measure it. In ordinary 
working, when water is used at all, it is of course fed in 
smaller quantities at a time and more uently than 
every two hours or so, as in this instance. e indicator 
used was one of Richards’, The temperature in the 
flue was 260 deg., and no smoke was ever observable. 
We question if as valuable restilts have ever yet been 
obtained from a hot-air engine of this size, and they are 
rendered more important because the ttial has been made 
with an engine which has now been publicly exhibited for 
upwards of two months, performing about the same work 
nearly every day. It is true that from the manifest defects 
in workmanship and proportion of the standards and 
framework carrying the bearings there has been no small 
difficulty experienced in keeping the machine together for 
its daily work; but there has been as yet no undue heat- 
ing, wear, or deterioration of the working parts peculiar 
to the air engine, and it is in the various arrangements 
which conduce to this result that Mr. Shaw’s chief merit 
lies. 

In conclusion, it is to be observed that the result of this 
trial is not more and not much less than might be antici- 
pated from the laws concerning the dynamic effect of heat 
as applied to develope power by the expansion of common 
air. Adopting the fundamental theorem that in any per- 
fectly constructed engine the fraction of heat converted 
into work is equal to the range of temperature of the gas 
expanded from the highest to the lowest point, divided by 
the highest temperature, counting from the zero of absolute 
temperature, 7.¢., 460 deg. Fah. — 

It may be assumed that we have altogether disproved the 
supposed theoretic advantage of air over steam as grounded 
on the greater capacity of water and its vapour for heat 
than that possessesd by air, but there remains a fraction of 
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advantage, which is generally overlooked, but which ought 
nn in fairness to be registered on 

the side of air. It arises thus: 

one section of the thermic effect 
transmitted to the medium in a 
heat engine of either class, and 
_— wholly Tost to useful work, con- 
rs. sists of the elevation of tem- 
“sy perature of the feed, be it water 
or air, from the point at which 

it is introduced into the machine 
\\tato that to which it descends 
when leaving the machine, after 
having performed all the work 
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From the following,table it,will be seen that ‘the regu- 
larity in speed of the engine, and pressure on the gauge of 
the producer, showed a very satisfactory performance on 
the part of the engine. 

TABLE OF RESULTS. 


Duration of experiment coe cco cee ose ceo | f ROUSE 
Average indicated H.P. for first six hours 23-H.P. 

do. do. do. forlasthour ... ... 16-H.P. 
Gross total of work equal (for one hour) 154-H-P. 


Total fuel used, deducting 201b. not burnt, and 
18 1b. of ee | for lighting ae — 2 Ib. 
Average quantity of fuel per hour per H.P. .... 1°41b. 


R 


In calculating the net work done as shown by each | 


diagram, the power consumed in working the air pumps is, 
of course, deducted from the gross duty, as shown by the 


_ The fuel used was Cardiff coal of good quality; each 
_ * “If the absolute temperature of any uniformly hot substance‘be divided 
into any number of equal parts, the effects of those parts in causing work to be 
performed are equal.”—MAQUORN RANKINE. And as applied to thermo-motors 
by Professor Thompson:—*‘ In any perfectly constructed engine the fraction of 
heat converted into work is equal to the range of temperature from the highest 


! | 











| taf that can be obtained from it. 
2 4; Bi This fraction of temperature, 

ae S22-|-—* b we say, is wholly lost both in 
j the case of air and steam engines, 


but as the capacity for heat of 
air is only 0°24 per cent. that of water by 1:00(videTyndal’s 
“Heat as a Mode of Motion,”) the cost in fuel of raising the 
temperature of a given weight of air through the portion of 
the thermometric scale above indicated, is less than one- 
fourth that required in the case of water. Assuming, there- 
fore, the temperature of the emitted air or steam tobe equal, 
there is a saving in the air engine of three-fourths the 
quantity of heat wasted in this part of the action of the 
steam engine. This saving, however, is small in propor- 
tion to the whole heat either used or lost in either engine; 








to the lowest point, divided by the high 
pobnet ese jee ~ »Y ghest temperature recovered from the 


it is, however, a point in favour of the air engine on the 
score of the efficiency of the fluid. 


_ If we now turn to the subject of, perhaps, the greatest 
importance in all heat motors, viz., the efficiency of the 
furnace, we find at the first step that the air engine 
using, as the one of which we are speaking does, the pro- 
ducts of combustion directly, attains at once the maximum 
of furnace efficiency, and when it is remembered that 0°4 or 
0'5 expresses the ordinary efficiency of furnaces in trans- 
mitting heat to water, the t gain that may be effected 
in this respect will at once Te peotsivedl 





very favourable conditions for perfect combustion. C. H. 





SUSPENSION BRIDGE OVER THE DORDOGNE, 
AT CUBZAC. 


THE Pont de Cu constructed in 1835—39 from the designs 
of M. Vi over the a short distance above the town 
from which it takes its name, is one of the finest suspension bri 
in Europe, and from the difficulties involved in its construction— 
= which have been successfully surmounted—is well worthy 
of notice. 

The Dordogne rises in the mountains of Auvergne, and joins 
the Gresetens Gola Bordeaux. At the point where it is crossed by 
the bridge it is about 1780ft. wide, and 12ft. deep at low water, 
with a strong current liable to be violently agitated by a a 
wind, whilst from careful borings it was ascertained that the 
of the river consisted of fine sand for a depth of 82ft. It was 
moreover requisite to provide sufficient headway for the passage 
of vessels of large burthen up the river to Libourne. 

These iderations decided M. Vergés on adopting the suspension 
principle, as affording a means of crossing the river with as 
8 , and consequently as few piers, as possible. With so trea- 
cherous a foundation it was necessary to reduce the weight of the 
piers to a minimum ; for this p' the towers su ing the 
suspension cables were constru in cast iron, by which means 
a saving in weight of 3900 tons over piers constructed —7 in 
masonry was effected, and the number of bearing piles reduced by 
The total length of bridge and es is 6966°16ft., made up 
as follows i proper, 1787°6ft.; two viaducts in 
820ft. 1640 ; right embanked approach, 2133°64; left, 
1404°92, ing total of 6966°16. , 

The distance between abutment towers of 1787°6ft. is divided 
into five spans of 357°52 ft. each, with a headway above low water 
of 93°48ft. at the centre of the bridge, and 83°64ft. at the abutments, 
The piers are of masonry for a height of 42°64ft. above low water, 
their shape in plan being that of a rectangle 46ft. long and 16ft. 
broad terminated at either end by two intersecting arcs of a circle. 
From this base rise two towers in cast iron, 84ft. high 
connected just platform level by an arch of an elliptical 
shape. (See land 2). Each tower is composed of two trun- 
cated cones of different diameters, connected together at platform 
level by a junction piece (Fig 4,) which, by ing the outline, 
relieves the elevation; the whole is surmounted by a cupola- 
shaped casting, to which is bolted the saddle supporting the 
cables. 

The towers are built up in piers of open panel work, ten tiers 
below the level of the way and fiveabove. Figs. 5 and 8 show 
a front and back view with a vertical and horizontal section of the 
lowest tier. The in each tier are bolted to each other 
laterally saat flanges, six bolts toa panel, but the tiers 
Tp 1h, as valied tongs pveingag kterlgentng 

, the i preventing any " 

the centre of each tower rises a vertical column of a cruci- 
form section, which forms as it were the backbone of the structure. 
The exterior casing is conn with this column by means of 
horizontal bracing in flat cast iron bars, and di bracing in 
round iron. The general arrangement is shown in Fig. 3, and the 
details in Fig. 10. a ee te in plan in Fig. 7, and 
in section in Fig. 93 the of metal is 2jin., that of the 
lowest tier of panels being 1 fin. 

The strains which the towers have to resist are of two kinds, one 
vertical and composed of the permanent load 221°4 tons, of the 
proof load 147°6, making atotal of 369 tons, half of which, 184°5 tons, 
is the maximum vertical weight on each tower. The smallest 
sectional area of: the tower being 540 square inches, the strain per 
square inch is only 6°83 cwt., an amount much less than cast iron 
is capable of supporting if direct pressure alone is taken into 
account; but the varying strains to which the tower may be sub- 
jected, and the provision for flanges &c., necessitates an increased 
thickness of metaj. 

The second strain is horizontal, and arises from the friction of 
the cables on the rollers ; its amount is 24 tons, and produces no 
appreciable effect on the towers. During the raising of the cables 
the tower tilted gin., not being then fixed to the masonry, but re- 
turned af to its former bearing. 

The arrangement of the cables is peculiar, as will be age om 
from Fig. 1. The roadway is supported by twelve wire cables, which 
hang in catenary curves, the deflection being 42ft. At the point 
of suspension, 135ft. above low water, the cables pass through 
blocks and are led back in a straight line to the —— tower at 
platform level, where they are connected to a horizontal cable 
stretching along the platform of the bridge. By this means a 
series of triangles is formed, the summits of which are the points 
of suspension. The object of the above arrangement is to obtain 
rigidity, but this result would hardly appear to have been arrived at, 
for in the recent discussion of the paper on the Clifton Bridge at 
the Institution of Civil Engineers, Mr. Barlow stated that he had 
experienced considerable vibration when standing on the Pont de 
Cubzac from the passage of but a moderate load. 

The roadway is of planking laid on cross joists, which are 
arranged in pairs, a suspension rod passing between each pair. The 
width between handrails is 24°6ft. From the great headway given 
to the bridge the approaches, as already stated, are of great length. 
and consist on either side of a viaduct of twenty-nine arches an 
a long embankment. Owing to the uncertain character of the 
ground the first four piers of the viaducts are founded on piles. 

The towers were erected in the following manner: The base 
see 1 having been placed on the masonry, and brought to a true 

evel by the insertion of wedges of dry oak, were tied down by bolts 
16ft. long. On this base was placed the first tier of ten frames, 
felt being inserted between the joints. The F shaped ri 
connects all the frames of the first tier together at the top, ro | 
having been brought to a true level as before, and the flange 
covered with felt, was ready to receive the base of the second tier, 
and so on for the rest of the structure. For raising the various pieces 
a movable crane was used, consisting of a mast and cross m, 
which was lifted as the work progressed, that part of the tower 
already completed serving as its support. The greatest weight 
raised at one time was about two tons. 

To obviate the — of the bolt-holes in the horizontal flanges 
not tallying with each other the upper holes were drilled in place; 
the bolts having been inserted the joints were made good in iron 
cement. 

The exterior casing was erected first and next the central 
column; the two were then connected by the horizontal and diagonal 
bracing. The cupola surmounting the tower was afterwards 
placed in position. This cupola can be made to bear entirely on 
the external casing, on the central column, or on both together. 
The cables being in place the cupola was wedged up so as to 
throw the weight on the central column. The proof load was then 
placed on the bridge and the joint between the cupola and the 
casing ie. The object of this proceeding was to throw the 
weight equally on the casing and central column. 

e bridge was commenced on the 5th September, 1835, and 
finished in September, 1839, M. Emile Martin being the con- 
tractor for the ironwork. 

[The above article is a chiefly from an interesting account 
of the structure by M. Emile Martin. 
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RAILWAY MATTERS. 
SpanisH railway shares are almost exclusively in French 
Ss. 


THE bill of the London, Chatham, and Dover Railway Company 
passed its first reading on Wednesday. _ 

THE shareholders in the Ottoman (Smyrnaand Aidin) Railway 
have formed a shareholders’ protection association. 

No country, it is asserted, can vie with South Austria in the 
Se of all the elements necessary for the successful manu- 
of steel. 

AN eaten of bankru was made on Wednesday morn- 
ing by Mr. Commissioner es as pod Messrs. Peto, Betts, 
and Crampton, who at once attended and surrendered. 

A RAILROAD convention is in session at the Louisville Hotel, 
having in view a reduction of rates and the establishment of quick 
and accurate connections. Some twenty roads are represen 

In the local trains from London Bridge station the Brighton 
Company persist, much to the annoyance of their passengers, in 
crowding five persons to sit on a second-class seat seven feet four 
inches long. 

THE coal of the Buchberg and Podkamnig mines, situated in 
the centre of the South Austrian iron ore deposits, is alleged by 
Professor Tunner, of the Imperial College in Styria, and by 
Dr. Miller, of King’s College, to be free from sulphur and phos- 
phorus. 

THE Pall Mall Gazette says, it is worthy of note that we have 
at this moment at least five bankrupt railways crying out for 
assistance; and this is in itself a fact sufficient to demand a 
change in railway management so complete as only to be obtained 
trom Parliament. 

Tue Jubbulpore—East Indian—line is stated to be now in full 
working. There is a gap, consisting of difficult works, to the ex- 
tent of about sixty miles to fill up before the trains will be able to 
work continuously over the two lines from Bombay vid Jubbulpore 
to Calcutta. 

Tne San Paulo (Brazilian) Railway Company have invited 
tenders for £220,000 of remaining debentures, bearing 7 per cent. 
interest. They are redeemable at par in three years, are put forth 
at the price of 95, and constitute a first charge on the railway and 
the Government guarantee. 

A Fiorma paper says that the immense herds of cattle that 
now roam at will through the wilds of that State and Georgia are 
proving a serious inconvenience to the railroad trains. Scarcely a 
train rnns at night without more or less destruction of stock, and 
not unfrequently half-a-dozen are hurled from the track and 
destroyed. 

ALL locomotives recently purchased for the Union Pacific 
Railroad are constructed so that they may readily be changed to 
coal-burners, for it is 1—T that the mines already developed 
near Boone, Iowa, and which are yet to be worked at the 
Black Hills will furnish coal enough to allow wood to be dispensed 
with altogether. 

THE Vice-Chancellor Malins has appointed the chief officer and 
secretary of the Great Eastern way Company to be receivers 
in aoe of the company, with directions (on the company 

t+ the net revenu 


oe t e@ was amply sufficient for the pur- 

pose), to keep down the interest on the debentures, and his Honour 

= made an immedi decree to avoid the multiplication of 
ts. 


Ir is understood that the Great Eastern Railway is not in the 
most favourable financial position. The late attempts to raise 
money for the undertaking have proved discouraging, and in 
consequence of the little prospect of success it is feared the 
directors will be unable to prevent the line passing into the hands 
of a receiver. Mr. Samuel Laing, M.P., it is stated, has resigned 
his seat at the board. 

Mr. Baxter, the solicitor of the Great Eastern Railway, states 
that the debts of the company if they abandon the metropolitan 
undertakings, will amount to about £3,000,000. The net income 
of the company is £900,000 a year, of which £500,000 is required 
for the payment of rent-charges and interest on debentures, 
leaving a surplus of £400,000 a year, which, if they could raise 
sufficient to pay off their debts, will be available to pay interest on 
al) the preference shares and stocks. 

Ara meeting of the Central Northumberland Company at Alnwick 
on Saturday a long conversation took place, and it was resolved 
that a committee of shareholders be appointed to co-operate with 
the directors in such negotiations as might be necessary with a 
view of carrying out the scheme, or to take steps for winding-up 
the affairsof the company. A committee was appointed, and it 
was further agreed that the shareholders then present increase their 


NOTES AND MEMORANDA. 


THE Canada gold mines now number seventy-three; the miners, 
ae —o gold for the last three months is estimated at 

CHARCOAL is found not to be the perfect water purifier it was 
thought to be, After a time it returns to the water the impuri- 
ties it once had separated. 

Ir is stated that by combining ammonia with gun cotton its 
iabi 7 to spontaneous combustion is removed without injuring 
its explosive qualities. 

NEw diamond localities have lately been found in California. 
There are fifteen places in that State where diamonds have been 
found in washing for gold. 

TuE best Japanese small bells are made from an alloy of 10 

be , 4 of tin, } iron, 1} zinc. The large bells are made 

m an alloy of 10 parts copper, 2 lead, and 2 of tin. 

THE metal iridium exists in the Californian gold. Its presence 
in the gold coined at the United States mint caused the destruc- 
tion of several valuable dies, and thus led to its discovery. 

HERR BoeErricER has pointed out that the flue-dust which con- 
denses in the chimneys of the zinc works of contains oxide 
of iridium in the proportion of one-tenth per cent. 

A CORRESPONDENT of the Cincinnati Gazette reports that a Mr. 
Disman, of Upper Sandusky, Ohio, has discovered a process of 
hardening copper, an art which has been lost for nearly three 
thousand years. 

By submitting to the action of an electro-magnet - filled 
with oxygen a suspended in a solution of glycerine, M. Chataud, 
of Nancy, succeeded in showing energetic attraction between that 
gas and the magnet. 

Proyessor Kwnop, of Leipsig, while — for crystallised 
specimens of ¢ solite, has found a new min to which, from 
its appearance, he has given the name pachnolite, from a Greek 
word, meaning ‘‘ frost.” 

Coat tar is recommended in the Chemical News as an excellent 
coating of cisterns and reservoirs, to protect water from the lime 
and other salts contained in the cement. The tarry taste, it is 
stated, disappears in a few days. 

OLIvER Evans applied, in 1786, for a patent from the State of 
Philadelphia for a carriage which he proposed to drive with steam 
of 150 lb. pressure. His project was, however, looked upon as 
chimerical, and a patent was refused him. 

THE Popular Science Review states that the November metcors 
were well seen at Kishnagur, fifty miles north of Calcutta, 
Places from which the shower is now known to have been seen 
range over a fourth of the earth’s surface. 

ACCORDING to Professor Reuleaux, of Berlin, the steam gun is 
stated, by Leonardo de Vinci, to have been invented by Archi- 
medes. is curious historical discovery was made by the great 
painter in an Arabian manuscript, now apparently lost. 

Some French bakers, tempted by the low price of old wood 
painted with salts of copper, have been making use of it to heat 
their ovens. M. Nicklés has shown that serious accidents have 
arisen through these salts of copper becoming incorporated with 
the crust of the bread. 


Ir is stated that the human voice, when s ing with clear 


articulation and supplied from good lungs, will fill 400,000 cubic 


feet of air, provided they be enclosed in a proper manner, and the 
voice placed and directed advantageously. The same voice singing 
can fill with equal facility 600,000 cubic feet. 

A RECENT statistical return published by the United States 
Gcvernment sets down the entire area of the ublic, including 
lakes and rivers, at 3,250,000 square miles. The public lands 
amount to 1,465,468,000 acres, of which 474,160,551 have been sur- 
veyed. The population is estimated to amount now to 36,100,000, 

M. CHatauD performs an interesting experiment, showing the 
diamagnetism of the vapour of magnesium. He ignites a portion 
of the metal below the conical extremities of the poles of an 
electro-magnet, and as soon as the current passes and the magnet 
becomes excited, the column of vapour divides laterally and takes 
the form of a U. 

TuHE illuminating power of the gas used in various cities has been 
tested by Dr. Frankland with the following results :—Berlin, 
15°5 candles; Paris, 12°3; London, 12°1; Vienna, 90; Edinburgh, 
28°0; Manchester, 22°0; Liverpool, 22°0; Glasgow, 28°0; Aberdeen, 
35°0; Greenock, 28°5; Carlisle, 16°0; Birmingham, 15°0. London 
gas, he says, is worse than it ever was, and gives off large quan- 
tities of sulphurous acid and other poisonous vapours. 

* A WRITER in an American journal makes the following remarks 
on glycerine :—“T should regard glycerine as unobjectionable for 
icinal purposes if it forms a colourless mixture with twice its 





subscriptions, so as to assist in raising funds for the pletion of 
the line. 

On the occasion of the late strike of the North-Eastern engine- 
drivers and firemen 2 fund for rewarding those men who did not 
join the turnouts was started by the Yorkshire gentry. From 
this fund and from the company’s resources we are informed that 
douceurs varying from £10 to engine-drivers, to £5 to stokers 
have been paid. In addition, the stokers generally have been 
promoted to the rank and pay of engine-drivers. The Union has 
recommended the turnouts who had not been reinstated to seek 
work elsewhere, the company having gained complete mastery. 

ACCOMPANYING the notice of the Brighton Railway meeting on 
Friday week which has been sent to the shareholders, is a circular 
from Mr. Laing, in which that gentleman says:—‘* Having consen- 
ted to become chairman of the Brighton Company in the hope of 
saving it from its present embarrassments, I am satisfied that an 
amalgamation with the South Eastern Company is thefirst step to 
place both properties on a sound footing. 1 am further satisfied 
that the enclosed agreement is perfectly fair on both sides, and 
mutually advantageous; and as it is of great importance with re- 
ference to the application to Parliament that it should be adopted 
by large majorities of the shareholders, I beg earnestly to request 
that you will attend the meeting to be held on Friday, July 12, at 
one o'clock, at the Bridge House Hotel, Southwark, or, if you are 
unable to attend, that you will sign the enclosed proxy in favour 
of myself or Sir Charles Jackson.” 

THE United States senators inspecting the Union Pacific Railroad 
after completing their work, held a formal meeting at Omaha, 
Senator Wade in the chair, and passed the following resolutions:— 
‘** That the Union Pacific Railroad, over which we have passed, ex- 
tending more than 360 miles west of Omaha, toa point distant from 
the Atlantic seaboard about 1800 miles, though most of the way 
wholly unsettled, till the road was constructed, is not inferior in 
its management, in the comfort of its cars or the speed with 
which they travel, to any road over which we have ever passed, 
and that the rapidity with which the road has advanced, startling 
the buffalo, the antelope, and the Indian by the sound of the 
whistle before they have time to get out of its way, exhibits an 
energy by those engaged in its building unequalled in the con- 
struction of railroads, or of any great work of which we have ever 
heard or read.’ ‘That the system, regularity, and rapidity with 
which the track is being laid, struck us with amazement, as we 
ourselves in the most elegant and comfortable of cars passed over 
three miles of track before night, on which not a tie was laid in 
the morning.’ ‘That the importance of the Pacific Railroad 
cannot in our opinion, be over estimated, either in its advantages 
to us as a nation or to the commerce of the world.’ And we bid 
those having it in charge God speed in this the greatest enterprise 
of the age, which is rapidly bringing under the dominion of 
civilised man the great interior of a continent, relieving the 
Government of the necessity for military posts and opening a 
quicker communication than evcr before known between the 
remotest quarters of the globe.” 








volume of strong alcohol and of sulphuric acid, and if after dilu- 
tion with distilled water it yields no turbidity, either cold or on 
heating to the boiling point with sulphuretted hydrogen, ferro- 
cyanide of potassium, nitrate of baryta, oxalate of ammonia, or 
nitrate of silver.” This last test is an important one, 

THE water found sealed up in a vase at a has lately been 
analysed. It was perfectly limpid, and scarcely rendered turbid 
by prolonged ebullition. At the temperature of 20 deg. Cent. its 
specific gravity is 1001. The — of fixed matter left b 
evaporation was 1°032 gr. per litre. e gases evolved by ebul- 
lition were air and carbonic acid, Lime and magnesia were found 
in it; also sy or in small quantity, and traces of sulphates, 
and even silica and iron. 

M. Bousstncavtt has laid before the French Academy of 
Sciences his researches into the effects and counteractions of the 
vapours of mercury, which destroy or reduce to imbecility and 
misery so many lives in certain branches of manufactures. The 
deadly influence of these ——. on plants, and the effect of 
sulphur in neutralising them, had been carefully defined. Regnault 
considers the best re-agent against the vapours of mercury to be 
an iodised daguerreot; plate, but Boussingault maintains that 
= sensibility of the plates is as nothing compared with that of 
plants. 

, Mr. SAMUEL MELLOR has made many experiments with the 
alloys of magnesium with zinc, tin, antimony, copper, thallium, 
lead, and other metals. Some of the results obtained were curious. 
An alloy of lead and magnesium burned very slowly; an alloy of 
10 per cent. of zinc and magnesium had a specific gravity consider- 
ably greater than that of the two metals when isolated; a 50 per 
cent. alloy of zinc and magnesium was found to be more brittle 
than glass; an ingot half an inch in diameter, when allowed to 
fall upon a stone floor broke in pieces, and the fragments were 
easily pounded to dust in a mortar. 

Tue four dials of the clock of the House of Parliament are 
each 22ft. in diameter, and are the largest in the world. Every 
half-minute the point of the minute-hand moves nearly seven 
inches. The clock will go eight and a-half days, but it only strikes 
for seven and a-half, so as to indicate by its silence any neglect in 
winding it up. The mere winding-up of the striking mechanism 
occupies two hours. The pendulum is 15ft. long; the wheels are 
of cast iron; the hour bell is 8ft. high and 9ft. in diameter, weigh- 
ing poly fifteen tons. The weight of the hammer alone exceeds 
400 Ib. 


THE subdivision of the carboniferous strata of France into more 
than forty distinct basins, with their peculiar distribution over the 
country, is very favourable to the ment of industry, and 
entitles M. Burat to say in his report that France, without being 
privileged like is in a position to develope its production 
and supply its consumption. That tion is now about 
13,000, tons, while it was only 7,900,000 tons in 1857. If it 
continued to increase at the same rate it would be 60,000,000 tons 
in the ycar 1900—a quantity which M. Barat thinks out of all 
proportion to the extent and richness of the French coal-fields. 





MISCELLANEA. 
THE coal miners in Mercer and Lawrence counties, Pennsylvania, 
are reported to be on another strike. 
THe water supplied to the Crystal Palace district has been 
immensely improved lately, but the gas is simply abominable. 
THE finest steam coal in the world is said to be found near 
Pekin, China, where there is a coal-field of 300 square miles in 


extent. 

THE United States navy department have been experimenti 
on the use of petesioun tor fuel instead of coal, and so far wi 
success, 


THE stores of the Blakely Ordnance Company, consisting of 
guns, shot, shell, &c., are to be put up for sale by tender on the 1st 
of August next. 

THERE is unfortunately no longer room to doubt that Dr. 
Livingstone is dead, The first accounts of the sad event were 
substantially correct. 

Mr. GRAHAM, master of the Mint, has found in a specimen of 
meteoric iron six times more hydrogen than is contained in ordi- 
nary malleable iron. 

THE Commons Select Committee state that in quality the 
Thames water compares advantageously with the water generally 
supplied to English towns. 

THE experiments with the Rodman gun at Shoeburyness last 
week proved that it is vastly inferior to our 9in. 12-ton gun in 
range and penetrative power, 

THE passage through the mt Blackfriars Bri is very 
dangerous, and the steamboats run great risk of aolitions with 
each other and with floating lighters. 

THE river St. Lawrence is to be dammed at Lachine Rapids, in 
order to obtain hydraulic power. The capital of the company 
which proposes doing it is 2,000,000 dollars. 

THE demand for petroleum in Europe alone for the year 1866 is 
estimated at 90,000,000 gallons. The consumption in 1864 was 
30,000,000 gallons, against 10,000,000 in 1862, 

THE quantities of refined oil removed from the refineries of 
Pittsburgh for the fiscal year ending June 30th, 1865, was 142,233 
barrels, and for the one ending June 30th, 1866, 354,907 barrels. 

Ir is said that a plan is in > to supply Buffalo from 
natural gas wells at Amherst, ten miles distant. A well now sunk 
flows 40,000ft. of pure gas every day, and five more are proposed, 

Tr is announced that an instalment of £10,000 is ordered to be 
paid to Major Palliser, with an additional £5000 next year, b 
way of a second instalment, for his services in relation to his chi 
system. 

Dr. FRANKLAND states that if the Sieatpating gouee of London 
gas be represented by 12, that of Berlin and Birmingham is 15; 
of Manchester and Liverpool, 22; Inverness, 25; Edinburgh, Glas- 
gow, and Greenock, 28; Paisley and Hawick, 30 ; and Aberdeen, 


A very clear account of the position of the Italian Irrigation 
Canal Company has been prepared by the committee of the pro- 
tection association of the septennial bondholders, with Sir Thomas 
Bateson, M.P., at their co 

THE dividend due on Monday on the South-Eastern of Portuga 
Railwsy bonds was not paid. The directors are negotiating on 
the subject, and it is hoped the Government will not adopt any 
course permanently to damage the credit of the company. 

A PROSPECTUS has been issued of the Anglo-Indian ee 
Company (Limited), with a capital of £1,000,000 in shares of £20, 
to establish, vid the overland route, a line to India under one con- 
yon with extensions to Singapore, China, Japan, and 

us 

Mr. Dron Bovucitcaur states that the Royal Albert Hall will be 
eleven times the size of Lane Theatre, eight times that of 
Westminster Hall, and will be so large that a church of ordinary 
dimensions would on its floor and its steeple not reach the 
ceiling. 

THE island whi to San Francisco news, has been 
discovered in the North Pacific, is described as being in 150 deg. 
W. longitude, and 40 30 min. N. latitude. It is stated to be 
twenty miles long, sii in a section of the ocean where fogs 
and misty weather 

A FIRE, on Wednesday, destroyed a large portion of the cotton 
mill of Messrs. Bashall Co., Farin , near Preston, doing 
damage to the extent of ,000, and _——. about 900 opera- 
tives of employment, premises were insured in several offices, 
but to what extent is unknown. 

THE three Al firms now consolidated under the manage- 
ment of John A Griswold and Co. are making arrangements 
capable of producing annually 20,000 tons big iron, 15,000 tons 
Bessemer steel, 35, to 40,000 tons of steel and iron rails, and 


8000 to 10,000 tons of merchant iron. 
At a meeting of trustees, held in G@ won Tuesday, it 
was reported that revenue of the trust for the year ended 


June last amounted to £131,861, as against £125,787 in 1866, show- 
ing an increase for 1867 of £6074. e revenue for the month of 
June last was the largest for the same period in the history of the 
trust. 

Mr. Fraser, C.E., the deputy-assistant-superintendent of the 
royal gun factories at Woolwich, who has so successfully intro- 
duced the of cheap construction, is informed that 
ir John Pakington, the War Secretary of State, has decided on 
awarding him, as a first instalment, in recognition of the advan- 
tages accrued from his invention, the sum of £5000, to be paid 
forthwith. 

Tue Australian Government Gazette gives the returns of the 
wheat crop of the harvest of 1866-67. The produce is 
6,410,865 hels, an inc of no less than 2,823,065 bushels 
over the previous harvest; the total quantity of land under wheat 
being 447,331 acres, an increase of 36,723 over the preceding year. 
The average produce r acre has been fourteen bushels 20 Ib., as 

inst eight bushels 44 1b. in the preceding year. 

By a correspondence just published it appears that the Board of 
Trade have accepted the er of Mr. Norwood, M.P., of placi 
the screw steamer Ashford, now in Archangel, at the disposal o 
the British there for the rescue of the crews of the 
numerous vessels wrecked in the ice of the White Sea. The 
See S Tepes She cane tne untaties fo mabe ped 
any loss to the owners of the vessel on account of of 
charter, forfeiture of insurance, 


THE leading Italian railways—and, of course, the ininor ones— 
being in a very embarrassed state, the Minister of Public Works 
has submitted a bill to the Italian Parliament authorising the 
Italian Government to acquire the Roman, South Italian, Calabro- 
Sicilian, &c., lines. The purchase is to be effected by the trans- 
ference to the shareholders of Three per Cent. Rentes. It is 
doubtful whether the Government would be found stron 
enough to carry out this project, even if it attains the desired 
authority. 

THE Royal Agricultural iety are dividing the live stock 
Ph. from the implement ground in order to 
prevent confusion during the four days set apart for the prelimi- 
nary trials of implements, The Great Eastern Railway Company 
is engaged in ing goods, and the general public is now neces- 
sarily excluded from show ground until the commencement of 
the trials for implements on Wednesday, the 10th inst. Dynamo- 
meters and other scientific apparatus are being erected for the pur- 
pose of testing the capabilities of steam engines, thrashi 
machines, &c. 
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Ir is not improbable that the success which attended the 
application of floating gates to stationary docks, first introduced 
into this country by General Bentham under the name of floating 
dams, led to an extension of the principle to docks themselves, 
and thus, what was originally adopted in particulari will probably 
be applied in vuniversale. Two other circumstances have, 
doubtless, contributed to the construction of floating, dry, or 
graving docks. The one is the enormous expense attending 
similar structures of masonry, and the other, the impossibility of 


— Se ——= —— = 


building them in certain localities. Regarding iron as a substi- 


tute for timber, it is but natural to expect that, notwithstanding | perfectly sound condition. 


its extensive adoption at the present day, and the variety of 
engineering and architectural purposes to which it is made sub- 
servient, it has been anticipated in many of them by the material 
which it has superseded. The earliest floating docks were of 
timber. About ninety years ago one was built on the Thames, 
and there is one 200ft. long by 60ft. wide and 22ft. deep at 
Marseilles, built about twenty years ago at a cest, including 


FLOATING DOCK FOR BERMUDA, MESSRS. CAMPBELL, JOHNSON, AND CO,, ENGINEERS. 


| 


engines and all machinery, of £15,000; the timber being in a 
In America wooden graving docks 
were constructed upon a more extensive scale, which is to be 
attributed to the same cause as that which led to the adoption of 
wood in all their earlier structures, viz., the comparative cheapness 
and abundance of forest-grown timber in most new countries. One 
of their earliest specimens, in addition to the later examples of 
the box and sectional dock, was what was termed the screw 
dock, the sides of which consisted of parallel rows of piling. 
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Whatever doubt there m4y be about the others, there is none 
about the sectional dock, which has proved a complete failure— 
though the fact of its being built of timber may have a great deal 
to do with the circumstance. As the chief application of iron 
floating docks is for the purpose of ing vessels on foreign 
stations, and where 
is attended with almost insuperable difficulties, we have selected 
two of theformer description in illustration of our article. Alliron 
floating docks may be considered as partaking of the same form as 
the ships they are intended to enclose, and may be, therefore, 
roughly said to be of a semi- lindrical, or 


semi-e shape. are, in 

of-war, her os fe is virtually a floating dock for 
smalle than this 

rough and ready plan of converting an old hulk - something 


and ships in ths Whit OF coadlttice Ot core shape antl thick: 
ness, there is this important difference to be observed in the 
theory of theit respective constructions: the one is a braced 
tube, the other is not, and herein lies the principal weakness of 
afloating dock regarded as a piece of framework, a frame, moreover, 
requiring a vee et degree of inherent rigidity. The trans- 
verse girders, deck beams, and the deck itself, of a vessel, 
whether of timber or iron, act the part of a powerful stiffener to 
the whole structure, prevent it getting y out of shape, and 
make all the strains self-contained. With a dock the case is 
otherwise, and but for the pressure of the water on the outside — 
a counteraction which is in a great measure lost when the vessel 
is docked, it might be compared to an inverted roof without a 
tie rod. 

Above is represented a perspective view of an iron floating 
dock, constructed a short time ago by Messrs. Randolph, Elder, 
and Co., and sent out in sections to Callao for the Callao Dock 
Company, where it was completed and launched. It is rectan- 
gular in section, and the sides being vertical are not open to so 
great an extent to the weakness already described as the other 
docks also illustrated. The total length is 300ft., inside breadth 
76ft., and inside depth 30ft., and it weighs about 3000 tons. 
From the bottom of the floor, which is 50ft. wide, to that of the 
dock is 9ft., and the sloping part of the bottom connecting it 
with the vertical sides, at A, has an incline of one and a 
quarter to one. Between the inner and outer skins there is a 
distance of 12ft., making the outside breadth of the dock exactly 
100ft. One of the most important features in the designs under 
notice is the introduction of water-tight bulkhead compartments, 
and it is to the absence of these in the earlier examples of floating 
docks that may be traced one of their chief causes of failure, which 
consisted in theirliability to turn over during the operation of dock- 
ing the vessels. 


This liability can be diminished to very small proportions, if not 
altogether obviated, by a proper system of water-tight bulkheads. 
Mathematically, the tendency of a dock to capsize may be thus 
expressed. Putting F for the overturning force acting upon one 
dock, and N for the number of compartments utito which it is 
divided by bulkheads, and ¥’ for that acting upon another, and 
A’ for the aumber of separate chambers contained in it, then 

y ‘2 
making A’ & A, we have F = aa Consequently, if A’=1 
—that is when there are no bulkheads—F = ie or the relative 


tendency for a dock to capsize is inversely as the square of the 
number of separate compartments into which it is divided by 
bulkheads. At A, A there are strong watertight bulkheads 
running the whole length of the dock, and others at B,B, the 
intermediate space A, B, being the air space, and serving for the 
purpose of displacement. There are also longitudinal water- 
tight bulkheads at C, C, and a strong longitudinal girder at D 
which is not water-tight. Transversely there are six water-tight 
bulkheads tunning across the whole cross section which divide 
the dock into seven separate air chambers from B, B to A, A, 
into seven distinct water-tight compartments from A, A to C, C, 
and into the same nutber of similar chambers from C to C in 
the body of the dock. Boiler plate, half an inch in thickness, 
compose the inner and outer shells or skins, and there are trans- 
verse strengthening girders throughout the dock, 5ft. apart and 9ft. 
in depth, carried up in the form of lattice work through 
the side water compartments, air chambers, and horizontal bulk- 
heads. It is in the connection between the inner and outer shell 
of a dock that a great portion of its absolute strength consists, 
for although it may be régarded as one entire frame, yet like all 
large iron structures, especially those where the principles of 
hollow construction are adhered to, it must be looked at from 
every individual point. Notwithstanding that the strength of a 
girder is directly as the depth, yet by a bad, ignorant, or un- 
scientific arrangement of material it might fail locally long 
before the actual breaking strain was reached. In fact it may 
be stated that there is not any difficulty in designing an iron 
structure in the mass 80 that it shall theoretically be strong 
enough. The difficulty is to so apportion the strength of the 
various parts, in proportion to the strain brought upon them, 
that while on the one hand there is fro more strength than what 
the requirements of safety demand, on the other there is no 
more material employed than what is consistent with a proper 
regard to economy. In no phase of iron fconstruction is 
ignorance and a want of scientific knowledge more readily and 
more often apparent than in bracing. It is a common oceur- 
rence to witness an enormous amount of material consumed in 
bracing when a tenth part would suffice, provided it were put in 
the proper place. Openwork bracing, when scientifically applied, 
is the chelsest and strongest method of effecting the strengthen- 
ing and ‘imparting rigidity to every description of ironwork, but 
it is also attended with the disadvantage of being the most 
expensive and the least reliable when designed upon wrong 
principles. In the one case it is a most elegant and practical 
application of theory ; in the other it is the mere assemblage in 
wild confusion of an indiscriminate number of rods and bars, 
joined together without the least regard to their respective 
duties whether as struts or ties. Mr. Bramwell, in a floating 
dock recently designed for the Danish island of St. Thomas, in 
the West Indies, where it is in course of erection, has carried out 
the principle of bracing to a very successful extent, and has 
employed openwork to replace in a large portion of the structure 
the solid-sided wall usually adhered to. There is not the 
slightest reason why all solid plates in any example of iron con- 
struction should not be replaced by skilfully-designed lattice- 
work. By the latter method the engineer not only is enabled to 
place the material exactly where it is wanted, in the very line of 
strain as it were, but is also certain that when it is correctly 
placed, the strains must pass in the direction marked out for 
them, and cannot take another. Wherever solid plates are used 
there is always some ambiguity respecting the precise direction of 
the strains, and more faith is put in the mass of the plates than 
in the strength of any particular part of them. 

The dock in Fig. 1 is provided with a powerful boiler and 
engine on each side, and drives four centrifugal pumps commu- 
nicating with all the water compartments by means of a system 


the construction of the ordinary graving dock. 








of pipes in such a manner that water can be let into or pumped 
out of any one or more of them separately as may be required. 
To itil for‘contingencies the pumps are so arranged that the 
entire force of one pump can be concentrated upon any one par- 
ticular compartment. 

> aap dhs to Fig. 2 we have an isometric view-of an iron 
floating in a variety of positions, demonstrating the method 
of —"or a vessel in and out. It is being constructed on a 
very large le by Messrs, Campbell, Johnson, and Co., at their 
works at Silvertown on the Thames, and when finished will be 
either sent out in sections to Bermuda, or as has been suggested, 
towed out entire, thus obvia' the n ity of putting up a 
small establishment there to fit it together. It is intended for 
the service of Government, and is capable of berthing ships of 
war of the tonnage of the Bellerophon. In dimensions it con- 
siderably exceeds the example we have already described. The 
length over all is 381ft.; outside breadth, 124ft.; and inside, 84ft.; 
depth over all, 72ft. Instead of the sides being vertical they are 
curved outwards, with a batter of one in six, but approach nearer 
the perpendicular at the top. The outer and inner skins are of 
half-inch boiler plate, and there are, in all, fifty water-tight com- 
partments. Seven water-tight longitudinal bulkheads run the 
entire length of the dock, while the frame is held together by 


métalliques (dont un de soixante-cing métres de hauteur) 
ue nous sommes sur le point de sur le ligne de 
ee Si vous le désirez, je vous en communi- 
quirai les ins aussitét qu’ils seront complétement arrétés et 
sanctionnés par le Gouvernement. 
Veuillez agréer, Monsieur le Directeur, l’assurance de ma con- 
sidération distinguée. Wituetw Norpuixe. 
[We readily print in the original French the foregoing 
letter of M. Nordling, the distinguished engineer of the above 
viaducts. The object of M. Nordling’s letter is to justify the view 
which he adopted with reference to the probable maximum power 
of the wind upon these viad' and he calls attention to the fact 
that, with the coefficient of 170 kilogrammes per square metre, he 
has taken into account the whole lateral surface of a train of two 
metres in height above the rails in addition to that of the viaduct 
itself, estimated in the way that he has fixed the latter surface, and 
that for the case of the viaduct without a train he has ted 





the higher coefficient of 275 kilogrammes to the square metre, both 
calculations leading to nearly identical results. In future viaducts 
M. Nordling wo’ however, be disposed to employ an improved 


form of guy chains, as against the effects of wind, Xc. ere is 
really no point of difference between us and M. Nordling; those 
who will turn back to our series of articles on these viaducts will 
see that we merely affirm this to be the fact, viz., that in the 
Pp t state of our knowledge it is impossible to determine with 





nine transverse box ribs, also water-tight. Vertically the dock 
may be divided into three stages, the first containing the upper 
chambers, the second the balance compartments, and the third 
the lowest or air chambers. A glance at Fig. 2 will explain the 
modus operandi. When a ship is to be docked the water is 
pumped from the lower to the upper chambers until the dock 
sinks and assumes the position shown at A, ready for the floating 
in of the ship A’, which grounds upon the blocks prepared for 
it. The water is then allowed to run out of the upper chambers 
or tanks, and the dock, together with the vessel, rises about 10ft. 
out of the water. Floating caissons, the form and construction 
of which constitutes part of the patent taken out by the inventors, 
are then submerged at the two ends, and the water that has 
not been removed from the dock is run off by especial valves and 
contrivances for the purposes into the air chambers, where it 
remains until afterwards pumped up again into the upper tanks 
in order to sink the dock for the reception of another vessel. At 
B in Fig. 2 is represented the dock closed, with the caissons and 
the ship high and dry inside it. C shows the dock with the caissons 
removed. To careen the dock over, all that is necessary is to let 
the water into the upper tanks on one side and empty it out of 
those on the other, and almost any angle of inclination can be 
obtained, as seen at D and E. When the vessel is ready to leave 
the dock the external water is re-admitted until the inside and 
outside level are the same, the caissons removed, and the vessel 
floated out. Another feature is represented at F and G, which 
consists in using the dock for placing small vessels upon pontoons, 
upon which they can be floated into shallow water and repaired 
at leisure. To occupy a dock capable of accommodating a ship 
of war with a vessel of insignificant size and tonnage, even if the 
owners chose to pay the full dues, would obviously be an abuse 
of its capabilities, and it. is to remedy this that the pontoon 
system, which is not confined to the dock in question, has been 
devised. A vessel is shown upon a pontoon within the dock at 
F, and is supposed at G to have been floated out ready to be 
towed wherever it may be desirable. About 8000 tons of iron will 
be consumed in the manufacture of this enormous structure, and it 
is proposed to launch it broadside on, which was the plan adopted 
in the launching of the one at Callao. A peculiar feature in Messrs. 
Campbell's dock is the plan adopted for repairing the dock itself. 
It consists of a three sided tank open at the top, which is made 
to éorrespond 4s hearly as possible to the shape of the bottom of 
the dock, atid can be transported along it to any part requiring 
repair. Having placed it in juxtaposition with the damaged 
part the dock may éither be sunk a little, or better still, some of 
the water may be Use out of the tank, and it can be made to 
spring tight to the bottom of the dock and the joint secured 
perfectly watertight. The water can then be pumped out of the three 
sides of the tank, aivd meh and materials introduced for carrying 
out the necessary repairs. It should also be mentioned that the 
patentees have provided for the probable contingency of self-pro- 
pulsion, a very praiseworthy precaution, considering the peculiar 
service and the locality for which the dock is intended. We are 
decidedly of opinion, despite of much that has been said to the 
contrary, that floating docks ean not only dock vessels with 
perfect safety, but are likely to yield a more remunerative profit 
than their stationary brethren have ever done. ey are per- 
feetly independent of all considerations of foundations and special 
situations, and their size is simply a question of cost. We should 
not omit to mention among floating docks the hydraulic lift dock 
of Mr. Edwin Clark, which, althougha triumph of engineering skill 
and mechanical ability, is not adapted for universal application 
similarly to those described. It, moreover, is not strictly speaking 
a floating dock, inasmuch as it depends for its support upon its 
connection with the land, and its erection premises the possibility 
of being ableto put up the cast iron columns, a feat by no means 
certain of accomplishment in every locality. A floating dock 
proper is one which depends, like a ship, upon the water solely for 
support, and requires nothing more than what is common to 
both of them, that is sufficient depth of water to float in and a 
secure holding ground for anchorage. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





THE LA CERE AND BUSSEAU D’AHUN VIADUCTS. 

Mowstzur.—Vous avez consacré 4 nos viaducs de Busseau 
d’Abun et de La Ceré une série d’articles dont l’étendue temoigne 
du sérieux intérét que vous portez a ce genre de constructions. 
Jai vu avec un plaisir tout particulier que votre collaborateur ne 
partage pas le dédain que ucoup d’ingénieurs du Continent 
semblaat professer pour la question du vent, et aprés avoir entendu 
bien souvent que jai exagérais l’importance du vent, je ne suis pas 
faché de trouver l’opinion contraire dans une publication aussi 
compétente que la vétre. Mais per-mettez-moi 4 cet égard un 
mot d’explication. 

Vous dites que j’ai compté l’effort du vent 4 raison du, 170 kilo- 
grammes per métre quarré de surface; c’est vrai, mais en ajoutant 
a la surface du viaduc proprement dit celle des wagons, soit une 
hauteur de deux métres, Pour les viadues non chargés de 
trains, j'ai compté 275 kilogrammes, c’est-i-dire le maximum de 
Vintensité, les deux modes de calcul conduisant 4 peu pris au 
méme résultat. Dans nos lignes peu fréquentcés du centre de la 
France, ne faudrait-il pas, en effet, un hasard extraordinaire pour 
que le passage d’un train coincidat précisé t avec le coup de 
veut extraordinaire, et ne peut-on pas admittre d’ailleurs que la 
circulation des trains s’arrétera pendant de pareils ouragans, 
puisque l’expérience a dé tré queles vides commencaient 
aétre renversés quand l’intensité du veut d’epasse 170 kilogrammes? 

En ce qui touche les idées que j’ai émises, il y a trois ans, sur 
les dispositions adoptes pour les viaducs métalliques futurs, 
eer qu’elles se sont modifices, notamment en ce qui concerne 
7emploi de haubans (guys) dont les inconvénients ne m/’ont 
Waillenrs jamais échappé. Je crois avoir trouvé une disposition 
nouvelle que nous proposons d’appliquer aux quatre viaducs 











even any attempt at exact what is the maximum possible 
pressure of the wind against open or partially open structures such 
as these viaducts, firstly, because there is no experimental know- 
ledge as to what is the maximum force of nm or recurrent 
gusts in storms in any country or climate; secondly, because we have 
nodata to enable us to determine the relation between solid surface 
and resistance to wind, in structures such as these viaducts. On 
these grounds, we say, we must view any calculation asto the effect 
of wind upon such viaducts as at best but more or less probable 
approximations. We are ready to accept M. Nordling’s figures 
as amongst these, but we cannot take them for more, and that 
seems, in fact, to be his own conclusion.—Eb. E. | 








HANGING RAILWAY GATES. 

Srr,—In “ Toe ENGINEER” of 7th June I observed a mode of 
fixing gate posts, ah 
suggested by your |.) H ; 
correspondent Mr. 

. O. Longton. 
For twenty years 
I have used a 
similar method, 
but somewhat ” 
more simple, and 
have always found ~~ 
it most effective. —=—- 











PARAIRE LOOMS, 

S1r,—Having noticed Mr. Paraire’s improved pneumatic loom 
in your impression of last week, and being much pleased with the 
one which was formerly exhibited at Swan Wharf, I should feel 
much obliged if Mr. Paraire or yourself could tell me whether 

umps are required for providing the compressed air; if so, whether 

e has taken into consideration the power required to work such 
pumps and the cost of them, or if he dispenses with reservoirs and 
air vessels to keep the supply of air up. 

As Mr. Paraire condemns the plan as adopted by others, perhaps 
you will state in your next the new mode used for getting the 
compressed air, as myself and others would be glad to adopt the 
principle if we can get over the continuous expense of supplying 
the air by pumps. THOMAS MARTIN. 

Shoreditch, June 24th, 1867. 





THE LAWS OF THE DRAWING-OFFICE AND THE LAW OF 
NOMINAL HORSE-POWER. 

Srr,— What is all this cry about the laws of the drawing-office, 
and this nice distinction of what a gentleman is, and the employers’ 
motto, ‘‘of what is yours is mine, and what is mine is my own.” 
Is it so, short-sighted mortals? Where is a designer who will 
give his employer all his own way? And where is the employer 
who will thank his draughtsman for doing so? If there is a firm 
in existence who do all the thinking themselves, all well and 
good—the draughtsmen will have an easy time of it. But no such 
firm is in existence, and I would plainly ask those modern law- 
givers how much they allow their draughtsmen for an idea that 
may bring them in thousands, and the echo replies, “‘ nothing.” 
Courts of law indeed! I remember a famous case many years 
back in the law courts when the judge patiently heard the case—or 
I may say impatiently—for he turned round on the employer and 
asked him sundry questions relative to machinery, and after 
hearing the answer merely remarked he must have a very retentive 
memory. The employer then confessed he had made notes of 
work by other firms—in fact it was proved that the firm had 
cribbed more than the draughtsman, so the case fell to the ground. 
But should any one seek employment for the purpose of giving 
away the ideas of the firm for others’ uses, then let him meet his 
just reward. : , 

I see something about nominal horse-power in your last impres- 
sion. What does it mean? Your correspondent knows more 
about it than he will allow; but if not, it simply means jockeying. 
A cylinder has a given diameter—drive the piston at 200ft. per 
minute and he will obtain so much horse-power; but likewise 
drive the same diameter of piston at 400ft. per minute—which 
some are allowed to do—and he will obtain double the power. As 
regards the indicated horse-power it is simply a matter of cut-off 
and mean pressure; and when he considers we have ocean steamers 
carrying 601b. steam pressure, he can easily see how such high 
indicated horse-power is obtained. 

And now to the root of the evil. I would ask the Lords of the 
Admiralty, with all due respect, to fix the speed of direct-action 
engines. Let all manufacturers have the same — ~ 

OB Y. 





WROUGHT IRON COIL GUNS. 

Sir, In reply to the editorial foot-note appended to my com- 
munication of the 21st ult., I beg to state that I am perfectly 
aware of the antiquity of hooped guns, and have seen many ex- 
amples as well in the British as in many of the great continental 
arsenals. But iron staves, strengthened by means of shrunk hoops, 
is not the original form of ~~ ga artillery, and is of much later 
date than the mortar, brought into use as soon as an explosive 
powder became practically known. 

The art of throwing large masses of stone into the enemy’s camp 
or fortress by mechanical means was brought to great perfection 
by tke Greeks and Romans, and the first application of an explosive 

wader was that of projecting similar masses from a vessel of cast 

rass, with a wide mouth and a smaller chamber for the powder. 

The projectile was called a ‘‘bomba” in the south of Europe, 
where the invention originated; and the brass vessel ‘* bombarda,” 
both derived from the Greek word ‘‘ Bog Cem,” signifying to hum, 
hiss, or roar, in allusion to the noise made by a projectile in its 

ing through the atmosphere, and thus all the ancient slings, 
allistze, and catapults came to be entirely superseded. When it 
was found preferable to project smaller bullets with high velocities, 
and there being then no means of boring cast guns, the expedient 
of iron staves and hoops, taken from the cooper’s art, came to 
adopted for forming the tubes, a very different process from my 
original proposal for constructing heavy ordnance with a cast metal 
jacket upon a welded coil of wrought iron for the inner tube. The 
first form, therefore, of explosive artillery was that of the mortar 
and stone projectile. The next invention was that of the iron can- 
non formed of staves and hoops, leaden bullets being used for 
smaller sizes, until the casting of iron became common, and then 
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cast iron shot superseded those of stone, but brass was the metal 
in general use for cannon. , 


threw from it a granite globe of a 1000 Ib. 
iron was used for cannon 
were cast hollow, and received a bursting ¢ 


regard to the plan of shrinking coil upon coil, is a type of it 
in the way that the Russian tar barrels have always been made 
with straight staves, forming strong truss 


a perfect » & 
hoop is screwed on to each end, as to compress 
timber, two warm hoops are slipped on, and truss hoops 
then removed. 


Reading, July 1st, 1867. 


THE FLOW OF GASES. 

Srr,—Mr. Napier does not seem to be aware that there can be 
such reasons for not answering letters as a are knowledge that 
the asker may, if he will only take the trouble, find what he wants 
ted in the published matter he is ex- 
posted se Sue oars aod seed, sam cae Slew be 
might have fo meaning of 7 both in my on safety 
valves and in my letter to J ig dated i 15th 1837, In the 
first of these, immediately after equation (4), and just above Mr. 
Napier’s great wet be the value of v,, given in his last letter, 
are these words :—‘* Where ~ is the velocity of the steam issuing 
at the density of that in the boiler.” Could anything be plainer. 

The value of v may also be found in the third proposition of my 
last letter, and is thus stated :—‘‘3rd. The velocity of steam 
flowing through an aperture of constant area from a boiler into 
the atmosphere—when considered to be flowing of the same den- 
= that in the boiler—increases up to its maximum, agreeing 
wit 





over and over again 


2 = 58352, 
P 
and afterwards decreases the increase, maximum and decrease 
obeying the following law— 
on = k 573925 4 /Pp — 20 
& 


or— 


0 = kX 73925 4 /P'" — a 


Where x = ‘941, s = the volume of 1 Ib. of steam at pressure p, 
and s; the volume of 1 Ib. at pressure x.” 
Now when « = 0 in the first of these values of v1, we have— 


v1 = £73025 ofp 
81 
and in the second the expression— 
a 


2” 
exists as follows— 
s= 330°36 and s: = 53036 
2" o an 
giving su*, 
au p 


Since both s and 2» are values derivable from Regnault’s experi- 
ments, and well known to be very accurate within the limits of 
1 Ib. pressure and 300 Ib., and were never intended to aenyy So 
vanis point, Mr. Napier is reasoning from data which he 
ought to have known was never intended to be used in any dreamy 
deduction. 

If he wishes to know the probable velocity that steam at any 
pressure will rush into a vacuum the following may answer his 
a on the supposition that he can get at the conception of 
the idea. 

I gave in the first proposition of my last letter the following for- 
mula for finding the ouloaity that a at pressure p would have 
when rushing into steam of pressure x, in which v is the maximum 
velocity of flow, or such a velocity that would allow the steam to 
expand from p to x before its velocity became v :— 


v = 7392°5 were 
Let x = 0, then— 
rma”. ke sw 


the velocity into a vacuum. 

If we wish to ascertain what the velocity will be, on the suppo- 
sition that the steam is flowing past any given point at the same 
density as that in the boiler, then we must know the law that will 
enable us to calculate the density at any pressure p when we know 
the density at pressure x. is is expressed as follows :— 

v1 si = V8, 
from which we get, by substituting the value of v from the last 
equation— 


(J) 


v= 5 7392 yr. 
8 


To see clearly whether this will or can become nothing we must 
inquire into how the values of s and s' can be ascertained. And 
since the velocity does not become nothing before we introduce the 
value v1 into it, let us not make the glaring blunder and say it will 
become nothing afterwards, when common sense tells us that v is 
finite, and given by equation (J). no 

v = andy = 2 
and since neither s nor s; can be nothing, but must be something, 
and it is also clear that s1 cannot become infinite, for that would 
exclude everything else from occupying space excepting this 1 lb. 
of steam, whose volume is s}. 

Again, v is known, and can be in numbers by equa- 
tion (J), and it is evident v! must be less than v; also sis known in 


numbers when p is known, and since = must be finite, then 
8 i 
zu be finite; therefore, 


vi 


e1e 


v 
cannot be made to vanish for any value of v1, assuming any such 
position as no flow of steam; for, as stated before by me, it does 
not follow because there is no flow of the steam at the density s 
when « becomes nothing, that there will not be a flow at some 
density s — A, where A may be as small as we like without 
becoming nothing or vanishing altogether. Let me beg of Mr. 
Napier oo poy carefully about this statement. 

. Napier is apt to make assertions which it appears to me 
cannot be proved, for in his last letter he says :—‘* Mr. Baldwin 
says I have no right tospeak about the effect of a ‘ect vacuum, 
because I have no means of experimenting on it. is asi 
limitation of a mathematical question.” Iam sure, Mr. Editor, 
I said no such thing as here stated. What I did say is:—“ I will 
state my case in four propositions, which I conceive to be incontro- 
vertible, and leave the symbols of nothing and infinity to Mr. 
Napier, as being expressions on which he has no experimental 
data, or ever likely to have.” I am of the same opinion still, and 
will now, so far as I am lude this subject unti 
some trustworthy experiments are t out different to Mr. 
Napier’s, when I may again be induced to examine the subject. 

Bury, Lancashire, June 26th, 1867. Tomas BaLpWIN. 








ASSISTANT ENGINEERS’ AND DRAUGHTSMEN’S BENEVOLENT 
SOCIETY. 

Str,—I am very pleased indeed to find there is once more the 
subject mooted of forming a benevolent society of assistant-engi- 
neers and draughtsmen, and most sincerely hope the scheme may 
this time be fully matured and not allowed to drop, and will there- 
fore, with your permission and kind aid, call upon all my brother 





Lg mace te tsmen to put their shoulders to the wheel at once and. aid 
Mr. who has so kindly brought the subject into notice— 
in forming the nucleus of such a society. I can only add 
be most happy to forward the scheme in any way I can, 





Sm,—My notice has just been 
pen eo tees eens 
wonder how such a thing has been overlooked so I 
sure it has my best wishes, and I should like 


with a friend the other evening, the conversation 
turned upon a friend who had ro oon, leaving a widow and 
qooes bee. This caused me to <2 ae had 

ly been made in your journal respecting formation 


Srr,—Meeting 


of a 





society for assistant ineers. Can please inform me if the 

pchtinn in 0b il aiatanel yes? id INQUIRER. 
Sir,—No doubt the t state of the profession is 

much against the foun of such a society, but if you will allow 


me I should like to place the following suggestion before the notice 
of srcuummeusente. 

think the Foremen Engineers’ Society would be a good model 
for us. This, as I understand from your paper, meets periodically 
to read and discuss papers, and assist other during the time 
they are seeking fresh appointments. 


L hope soon to see other sugg and believe the society, if 
properly conducted, can be out in more prosperous times, 
" AssIsTANT C.E. 





Srr,—As an assistant to a well-known firm I hope the ouggetion 
to found an orphan and benevolent society wimes with that 
encouragement it deserves. There are a number of us in 
this district, including Birmingham, Wolverhampton, Dudley, &c. 
&c., who ought to be interested in the movement, and » no 
doubt, as the society advances, Many of the metal trades in- 
Suately associated with engineers gladly subscribe to the 


un 8. J. WALTERS. 
Highgate, Willenhall. 
Sik,—In your number for February Ist was the following 


aj on page 101:— 
“ Draughtsmen’s Benevolent Society.-We are still receiving 
letters on the above subject, the publication of which we reserve 
for the present. We hope shortly to be able to discuss the subject 
in our columns, as it is undoubtedly one of much importance.” 
As one who feels deeply interested in the matter, will you 
cacy say what steps have been taken to secure so desirable an 
object ? 
The publication of the letters you have received and an article 
from your pen is, I think, most needed to start the Ty. - 


Siz,—The interest -which assistants seem to take in the above 
suggestion, by the letters you have received on the s , seems 
to speak favourably of the movement. A case occ 
day which impressed me with the im of founding such a 
society. A assistant engi ed and left a widow and two 
children ided for, and I fear matters will go very hard with 
them, and dow there are many such cases, I am sure the pro- 
fession will thank you much for bringing the question before them. 
The circulation of your paper being very extensive, the subject 








must omens come under the notice of some 

pene Ph Ag ae Be to s t that if a be 
given; embodying the several wishes of your correspondents, it wow 
save some of your valuable space, pe at the same time the 


give 
matter the ventilation that it appears so mugh to require. E.J. 


Srz,—Some time since Mr. R. Bancroft suggested the formation 
of a society having for its object the support (temporary or other- 
wise) of disabled sick and unemployed draughtsmen. The matter 
seems to have entirely fallen through. 

I forward for your inspection a rough draft of what, in my 
opinion, should be the gist of the regulations of such a society, 
and should you approve of them so far as to give them publicity, 
I should be glad to treat with four or five gentlemen who would 
assist me in founding the society, and to that end I shall be happy 
to give my services as secretary pro tem. A. B. 

London, June 22nd, 1867. 

1, That the society be legally enrolled. 

2. That the society members consist of engineers and draughts- 
men who have been engaged at least three years in an office, and 
who are not under twenty-two years of age. 

3. The officers of the society—with the exception of the medical 
attendants and solicitor shall be elected at the half-yearly 
a of the members, and shall give their services gratui- 
tously. 

4. The expenses of the society to be provided for from the 
funds in hand. 

5. The entrance fee for engineers (bond fide) will be £2 2s.; for 
draughtsmen, £1 1s, The quarterly subscription for engineers, 12s.; 
for draughtsmen, 10s. 

6. The committee of the society to meet every alternate Satur- 
day for the transaction of business. 

7. No member shall receive relief from the society until he shall 
have t a six ths’ subscription. 

8. Members out of employ, entitled to relief, to prove their neces- 
sity for the same; to send in a written for a loan of a 
certain amount per week for so many weeks, such loan to be re- 
ay at an agreed date. 

. Sick members to obtain a medical certificate of their condi- 
tion, to be forwarded with their application for aid. These mem- 
bers will receive a weekly gift from the society, to cir- 
cumstances. 

10. The claims of disabled members, and of widows and chil- 
dren of members deceased, will be dealt with by a special com- 
mittee appointed for the a 

11. The society will pu lish fortnightly a list of members, with 
their addresses, the description of work they will undertake, and 
the term of their experience. For convenience of 
ey tant loyed members will be i in 

e 


lated 








e unemploy 





PARIS EXHIBITION. 


Ovr article Hand and Brain has been professedly transferred at 
full length into the pages of Les Mondes. We have great reason, 
however, to complain of the translation, which in very many places 
is very far ind from conve the real sense of the original. 
For example, in the last part of Mondes (for 27th June, 1867, 
p. 387) we read,— : 

‘“‘ Nous croyons que ces produits défient toute rivalité—sans ex- 
cepter celle de Whithworth, en supposant méme que Whithworth 
n’etit pas degénéré, Pouvous—nous nous défendre de tristes réflex- 
ions, en voyant un exposant Francais pendre le titre de fournis- 
seur de la flotte Britannique !” 


Who would imagine that this is meant for a translation of the | fully 


following, which are the words of our article of June 14, p. 529:— 

“There is a case of tools Kc, ...... +000 shite which for finish and 
form may boldly challenge anything we can show, even were Whit- 
worth to have come forward in his full force, which he has not 
done. It is not unsuggestive, too, though we do not know upon 
what basis the claim to the title is founded, that an exhibitor in 
France close by here of like tools styles himself supplier to the 
English fleet.” 

Take another example, p. 387, “‘ Nous avons encore 4 faire une 
pénible déclaration.” Who could have credited that this professes 
to be a translation of “‘ Let us glance at fine ironwork of a totally 
different sort,” p. 529. 





certain which might not fit French trade 
FE ney pt me aie ny ta seems to consider 
insatiable on nay) of te couimes.cap Snpline aimee the 


the professed 
as they find them in Les Mondes require 
criginnk 





SouTH e@Ton Mui —Visitors Gurtng the week ending 
June 1867. -On q 3 Saturday, =, 
from 10 a.m. to 10 p.m., on W , Thursday, 
Friday (admission 6d.), from 10 a.m. till 6 p.m., 1928. National 
Portrait Babibition, by. pagent, 2998. Total 14,402. Average 
of corresponding week in former years, 11,464. from 
opening of the museum, 6,805,488. 

CoaL SHIPMENT AT BIRKENHEAD.—The Welsh colliery pro- 
prietors are eo rm gos, Lowey measures as will enable shippers 
of coal to take L at Birkenhead on as advantageous 
ine » oon at Cardiff and other South vo ports. 

‘0 yt ed Colliery proprietors are vantages 
which it is believed will for the future prevent vessels taken 
from the Mersey to load at Cardiff, if the risk of Channel voyage, 
the double port charges, and other ex are taken into con- 
sideration, it would that vessels will sustain a loss b 
being taken from the y to be laden at the pits in Sou 
Wales. 


CONVERSAZIONE INSTITUTE OF AROHITECTS.—The Conversa 
zione of the Royal Institute of British Architects on Monday 
evening last was well and off agreeably and 
su y. Mr. William Tite, M.P., the president, received the 
gucete, there was a very large atten , including many 


carvings, photographs, and glass, afforded matter 
for conversation and the band of the Coldstream Guards 
downstairs very p tly stopped it at intervals. Decorative 


and industrial art were represented by some specimens of Salviati’s 
mural mosaics Venetian table glass, as well as by examples of 
furniture and cabinet work, some designed by Mr. Seddon, and 
other specimens by Mr, Charles L. Eastlake.—Builder. 


Macuinery, &¢., TENDERS ACCEPTED BY THE LIVERPOOL TOWN 
CounciL.—The Town Council has agreed to accept the tender of 
Messrs. Richmond and Norton, for the pens and fixing the 
machinery,’boilers, tanks, piping ay , and stable fittings, in 
accordance with a plan submitted by the borough engineer, at a 
cost of £440. It was further agreed to accept the tenders of 
Messrs. Prulington and Hutton for the supply of a large,clock for 
the municipal offices, at a cost of £495, and of Mr. Warner for the 


opp ly of bells required in connection with the clock, at a cost of 
£49 10s. The of the salaries o* the officials and assistants 
in the borough department, are, it is believed, to be in- 
creased, and @ recommendation to this effect will be considered at 
the next quarterly il, Thei involve a considerable 
sum, 

Tae Suxworm Diszase.—The French Corps Legislatif have 

been discussing this questi The di , the gattine of 
the Pench, first about twenty years ago in Vaucluse, and 
then into all the silk growing districts of Europe 
except lofty mountains of northern Portugal, and having tra- 
versed Greece, Asia Minor, and Persia, has reached China, and at 

t Japan is the only country which has escaped. M. Fabre 
Seodinovesed its cause in what he calls vibrating corpuscles exist- 
ing in the eggs and the insects of all ages. Properly qualified in- 
spection of all imported eggs at the custom-houses has been pro- 
posed as a remedy. The cause has been sought for in the over- 
crowding of the insects in the modern extensive concerns, as 
typhus and other diseases are engendered among men and cattle 
when collected in large numbers. This view is supported by expe- 
rience. 

PHOTOGRAPRIO IMPROVEMENTS.—The collodion used in ordinary 
wet plate photography has always hitherto contained a soluble 
iodide salt, or a mixed iodide and bromide salt, but never a bro- 
mide alone. Iodides give very intense pictures, but do not render 
great contrasts of light and shade in a — faithfully, so that 
with iodides alone it is next to impossible to get a on picture of 
a white statue surrounded with dark objects. With bromoiodised 
collodion greater harmony is secured, but there is a loss in intensity, 
and by neither of the methods in use can natural clouds be photo- 
graphed, except by the briefest exposures of the plate in the 
camera, This is the reason that natural clouds are so rarely seen 
in photographs. Bromides alone in collodion have always been 
found to give thin, weak, unsatisfactory pictures, by the wet — 
cess, and have never ee Foy ag used in it. A process \ 
however, just been published by Mr. W. H. Harrison, whereby 
collodion containing a bromide only is made to give dense pictures 
by the wet , 80 that brilliantly lighted objects can be taken 
together dark ones more truthfully than hitherto, and 
natural clouds secured with very lengthy exposures, The collodion 
contains ten grains of bromide of cadmium to the ounce, and after 
mixing is kept for about three weeks before use. The nitrate bath 
is made of grains of pure recrystallised nitrate of silver to 
each ounce of distilled water. To each ten ounces of this bath 
two grains of acetate of soda and three a of acetic acid are 
added, the acetate being added to secure freedom from nitric acid, 
which would otherwise decompose the glycerine afterwards used. 
The plate, when coated with collodion, is dipped for ten minutes 
in this bath, and then dipped in another one. The latter is com- 
posed of the foregoing bath solution two ounces, pure glycerine 
two ounces, honey one ounce, water six ounces, and kaolin quarter 
of anounce. This sticky liquid is exposed to light for two or three 
days ; it will first blacken, then throw down a it, leaving the 

of the solution clear and bright. e clear upper 
has then to be filtered into the second bath for use; in fact 








it is nearly #2 same as the glycerine preservative published some 
years ago by Mr. Valentine B awed 4 noted for his instantaneous 
views of The plate having rested for ten minutes in the 


first bath is next immersed for about five minutes in the secon 
the latter being a convenient method of giving it a coating o 
organic matter and weak free nitrate of silver. The omg is then 
placed on end for ten or fifteen minutes, on clean white blotting 
paper, ina dark box free from dust, to drain, after which it is 
laced in the camera slides, where it will keep in good con: 
ition for the rest of the day. For pictures of y lighted 
objects a developer containing one and a-half grains of pyrogallic 
acid to one ounce of water and enough formic acid to restrain its 


For views a mixture of four ‘ 
developer, with one of the citric developer, is the best. The 
developing solution is poured on the plate directly the latter is 
taken from the slide, and allowed to remain on till the picture is 
out and finished. No after-intensification is ever needed. 
The picture has only to be washed and fixed with cyanide of 
potassium as usual. The process is of value to tourists since the 
plates are well suited for views presenting strong lights or dee 
shadows, the range in both respects being greater than wi 
iodides, Se one a command, © iron 
development can be used with the plates, in which case the 
exposure must be very short, as the plates are then excessi 
rapid in action. With iron development after-intensification 
necessary, and the publisher of the process recommends the use of 
pyrogallic acid sie eo, of iron, unless the 
operator desires all other tions to give way to secure the 
greatest possible rapidity. 
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ui Advertisements, to ensure insertion, 

ivered at the Engineer Office before seven o'clock on the Thursday 

* Teles seamed A publication must be accompanied by the 

‘or 

* names and addresses of the writers,not necessarily for insertion, 
but as an evidence of good faith. 

*," Wecannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 

J. F.— We shall be happy to forward any letter intended for the gentleman whose 


G-R. (Highland Railway) Certainly not forgotten, but crowded out by matter 
Jrom the Paris Exhibition, ~ 
AN OLD SUBSORIBER.— We have called the attention of one of our Paris corre- 
spondents to the furnace. If good it will appear in our columns. 
T. R.— We have no recollection of the paragraph to which you refer. If you will 
state in what way you wish to use a.cement we shall be happy to supply you with 
all the information in our power. 
A. B., A CONSTANT SUBSORIBER, and several other correspondents, write 
or to make statements without sending their name and address, We 

beg to call their attention to the notice at the top of this column, and to state 
that we can take no notice whatever of anonymous communications, which are 
R.8. W.— Write to the sec , W. H. Breary, 

. W.— secretary of the Aeronautical Society, W. H. ‘ 
B.. Rocket of Arts, John-street, Adelphi. We are unable to say where you 


or four times its bulk of powdered glass. 
A. A. (Drammen, Norway).—Dr. Hermann Sprengel has published a 
engravings, on different forms of his air-pump, in the Journal 
the Chemical Society, January, 1865, printed by hee and Sons, St. 
Martin’s-lane, London. A few practical particulars, sufficient, probably, for 
your purpose, are given in another column, We are not aware that the instru- 
ment is yet manufactured by anybody for sale. 

FORCER.— The frictional resistance in mains of the diameter stated will be very 

and a small addition to the weight over and above that required to 
balance the water will suffice to overcome it. But by the nature of the problem 
you have a gross weight, including fifty tons of water in the pipes and fifty tons 
of balance weight, besides the weight of the beam, &-c., to set rapidly into motion 
on the outdoor stroke. The vis inertia of this mass is to be overcome solely by in- 
creasing the weight of the balance-bob over and above that necessary to sustain 
the column of water in the mains at rest. The amount of the excess weight will 
depend on the velocity to be imparted, of which you do not say one word. State 
length of stroke, and time in which you wish stroke to be made. 

DE G, AND CO.—For all flanged girders, whether of cast or wrought iron, 
there are theoretically two methods of estimating the strength, and tt depends 
altogether upon the thickness of the web whether that element enters into the cal- 
culation or not. On the ion that it is only of sufficient thickness to keep 
the flanges apart—and there is always a loss of metal incurred in making it any 
thicker—the formula #2 given in our article upon “ The Flanges of Girders” 


will apply. As the web is continuous and perfectly rigid the value of the con- 
stant c may be taken equal to80. As an example, the breaking weight at the 
centre of the larvest beam shown én the sheet you sent ws would by this rule be in 
tons equal to Zi the value of © being in feet. Thus if © equals 20ft. the 
breaking weight is 23°87 tons. Proceeding upon the other assumption, and in- 
cluding the web in the strength of the beam, we might use the same formula, 
provided the sectional area of the flange or the value of a is increased by @u- 
sixth of that of the web, and, at the same time, taking the value of the constant 
at about 75 instead of 80. By this method the breaking weight will be much 
greater. In the absence of all experiments, and the uncertainty of the real 
value of the thickness of the web upon the strength of the beam, we should, when 

t t, keep the web as thin as is consistent with its duty, and leave out all 
consideration of it in the calculation, It should never be forgotten that there is 
no economy in putting an excess of metal in the web, since the same quantity 
would do a great deal more work if placed in the flanges. 





MACKWORTH'S PATENT COAL PURIFIER. 
(To the Editor of The Engineer) 
StR,—Pray say where I can obtain information respecting Mr. Mackworth’s 


purifier. B. G, AND Co, 

Liverpool, July Ist, 1867. oe 

SHOP VENTILATION. 
(To the Editor of The Engineer.) 

SIR,—I beg to inform your correspondent “'T. G.” that an apparatus likely 
to answer the required purpose has, at the suggestion of J. 8. Fraser, Esq., 
been recently erected in the coach-building shops of the Great Western Railway, 
Paddington. It consists of a board 15ft. long, 9in. by 2in., verti- 
cally from the roof by pivots at the top edge ; at the bottom part of the board 
is fixed stout navy canvas, 27in. wide, stretched on thin 3in. batons, one at 
each end and one in the centre. The parts of the canvas between the batons 
is left slightly loose, to prevent the resistance being too great, the whole 
giving a surface of 45ft. superficial. This is made to oscillate eighty times per 
minute (describing an arc of about 75 deg.) by a in. connecting rod attached 
to a 12in. horizontal stud pulley driven off the adjacent shaft. The size of the 
pulley required will depend on the available speed; the contrivance is inex- 
pensive and highly effective, dispelling foul ‘air, keeping up a current of 
fresh, and during hot weather lowering the temperature many degrees. It 
may be observed that a double-joint is necessary at the end of the connecting 
rod attached to the board to give the two motions. In long buildings a series 
of these fans may be worked by small connecting rods from the same source. 

W. Cross, Foreman. 
Carriage Department, Great Western Railway, 2nd July, 1867. 


Advertisements cannot be unless delivered before seven o'clock 
on ’ evening in each week. The charge for four lines and under is 
three shillings ; each line afterwards, eightpence. The line averages eight words ; 
blocks are charged the same rate for the space they fill All single advertise- 
ments from the country must be accompanied by stamps in payment. 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 
the office on the following terms paid in advance):— 

Half-yearly (including double number) 15s. 9d. 
. Yearly (including two double numbers) £1 11s. 6d. 

If credit be taken, an extra charge of two shillings sizpence annum wii 
be made. THE EDGINEER 4) relcoed ne heen ee - 

Mn te addreed to the penta cad pelitching department of Gis poper are 
A = So, to the epg vy a GEORGE LEOPOLD RICHE ; other 
163, 5¢ : en dressed to the Editor of THE ENGINEER, 





DEATHS. 
On Sunday, the 30th June, at her residence, Woodlands Cottage, Wanstead 
SARAH PEARSE, widow of the late Geddie Pearse, C.E., aged 61. Friends will 
—_ Prony this intimation. . 
une 26th, ROBERT HAWTHORN, ., C.E., senior partner in the fi 
of Randon Hawthorn, Newcastle, aged aatn “5 ii s05 








NOTICE. 
*,* The office of Tae Encinezr at the Paris Exhibition 
ts situated close to the promenade round the building, 
and opposite to the English boiler-house. Our corre- 


spondents in Paris will be ha to be of use to an 
y E44 English or continental tee Tak visiting the 
hibition. 


Messrs. Kirklands have undertaken the agency of this 
journal at the Exhibition, and it will always be found on 
sale at their English newspaper office, Gallery V1I. 
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COMPOUND ENGINES, 

Compounp engines have been quite long enough before 
the world to enable engineers, manufacturers, and ship- 
owners to become acquainted with the merits or defects 
peculiar to the system. Whether it be adopted or rejected, 
nothing is done of necessity in ignorance, and it may be 





very safely assumed that the principle of, what we may 
term, separate expansion is apo ted at all by able 
men, so ado with a full conviction, founded.on a com- 
petent knowledge of the subject,.that the principle is cor- 
rect; and that by using two cylinders instead of one certain 
advantages may be ed which ‘cannot be realised if but 
one cylinder is employed. | Very bitter controversies have 
been fought out to no satisfactory end over the compound 
engine. It has been advocated:with a pertinacity and a 
talent only equalled by the skill and power with which it 
has been denounced. Opinions are still pretty equally di- 
vided on the subject, and therefore the compound engine has 
not completely + the single Sg eed engine out of the 
market. . Nor on the other has the single cylinder 
engine been favoured with anything like the exclusive 
goodwill of employers of steam power. 

It can be demonstrated theoretically that whether 
one, two, or three cylinders are employed the advan- 
tage in point of economy of fuel to be derived from 
working steam expansively is the same, provided only 
that the cylinders are kept hot. It is therefore clear 
that the compound engine cannot be liked because it is 
theoretically capable of realising more power—in other 
words, of working more economically than an engine with 
but one cylinder. We shall probably be told that it is not 
liked for any reason by those who possess knowledge 
enough to know a good engine from a bad one. Such a 
statement, however, merely embodies a fallacy prevalent 
among a certain class of engineers—men who for 
the most part do not travel, or take pains to inquire 
what others are doing. It is a matter of fact that 
the compound system instead of receding is actually 
advancing in favour, especially on the Continent. No 
one who has visited Paris can fail to have noted how 
largely the compound engine is represented in the Ex- 
hibition. The types vary, but the principle is con- 
tinually turning up in all sorts of forms. In Glasgow, 
again—we had almost said throughout Scotland—the com- 
pound engine is very largely used, and it is, in many 
instances, now taking the place of single-cylinder engines pre- 
viously employed. ‘Ses in London, the head-quarters of 
the single-cylinder system, one of the most influential engi- 
neering firms in the kingdom have in course of construction 
a pair of compound marine engines of great size and the 
principle has in this case been — in the full convic- 
tion that the compound engine held out advantages pre- 
sented by-no other form of engine, not even by that of 
which they were the originators, and on which they have 
to a certain extent founded a great reputation. 

We have repeatedly stated that we, for ourselves, regarded 
that formof engine in whichsteam began and ended its work 
in asingle cylinder as the best. Our opinions on the subject 
have undergone no change. It is, however, no part of our 
duty as journalists to attempt to deny facts as regards the 
liking evinced for the compound engine, or to denounce all 
who differ from us in opinion as ignorant. We have a 
fact before us, and instead of raking up all the threadbare 
arguments which can be urged agai e ee re engine 
and repeating them here, we prefer to assume that every one 
of these arguments is perfectly valid, and to consider how 
it comes to that notwithstanding their validity, men 
who perfectly comprehend what they are about, use these 
engines, | do not use single — It would be 
unwise to assume that the engineers of France and Belgium 
patronise the compound engine because they fail to com- 
prehend its defects, It would be simple idiotcy to fancy 
that Scotch engineers of all men in the world, would go 
on building, or Scotch manufacturers would go on buying 
engines, costing a good deal more than the single engine, 
simply for an idea, a whim, a fancy, a conviction founded 
on no sure basis, The truth is that the oy ny ey 
has given satisfaction to manufacturers who have tried it, 
and therefore it is bought now. It is not a thing of yester- 
day as we have already said; all that it can and cannot 
do has been very fairly learned. Through much evil report 
and no small opposition the system has acquired a good 
character by its own merits, and therefore it enjoys favour, 
and for no other reason that we can see. It remains 
to be considered in what way this character has been 
acquired. 

en expansion is carried to a considerable extent it is 
necessary to use steam of a high pressure; we need not 
stop to explain why. Now, in single cylinder engines 
running at the ordinary pace, say 300ft. to 320ft. per 
minute, a large piston must be used in order to realise the 
required power from a moderate average pressure. But 
the shock of high pressure steam entering on a large piston 
is highly objectionable, tending to induce serious break- 
downs which can only be avoided by making the engine 
very heavy, and consequently expensive; while slow-running 
engines wor ex 
unless they are fitted with fly-wheels out of all reason 
large and heavy, or drive two cranks at right angles. 
Numerous attempts have been made to adapt large 
measures of es in single cylinders, but they have 
invariably resulted in failures, here the engine was 
large and the piston speed was moderate either the engines 
directly broke down, or the irregularity of their motion 
was incompatible with the purposes they were intended to 
serve. The compound engine supplies a way out of both 
difficulties. The impelling force can be very nearly 
equalised throughout the stroke, even when the steam is 
expanded twelve or fifteen fold; and owing to the small 
size of the high-pressure piston the machinery is spared 
from severe and sudden strains, and therefore it can be 
made light. The weight of a compound engine need not 
indeed greatly exceed that of a single engine in which 
steam is expanded six or eight times; the cut-off taking 
place in the compound engine at such a point that the 
steam is expanded twelve or fifteen times. The cubical 
space occupied by the compound engine is greater than the 
space occupied — rival, That it - a. that this fact tells 
heavil i e as applied to marine a 
is pin in. agen Ae gy om it Tas little force on land. 
Owing to the equalisation of the strains transmitted 


through not the engine alone but the machinery driven by it, 
The expenses of repairs are usually less in the case of a com- 


pansively invariably run irregularly ' 





und engine than in that of its ri vided expansion 
emvied out pretty fully in the fate, "awd that the work- 
manship and material are equally good in both. In one 
word, by compounding our engines, although we do not 
theoretically advance one step nearer to securing economy, 
we render a high measure of expansion and a moderate 

jiston speed —— Men understand more fully day 

y day the benefits to be derived from working expan- 
sively, but they have not yet learned to en ¥ or to like 
high piston speed, and therefore the compound engine will 
be used more and more extensively, for manufacturing pur- 
poses at least, and will grow in favour.as expansion grows, 
until some engineer teaches the world how to build high- 
speed engines with a moderate length of stroke which will 
not b down ; then the compound system will probably 
be superseded, but not till then. 

It may be worth while to put our meaning in a clearer 
light. It very commonly happens that the power deve- 
loped is the same, or very nearly the same, in both cylinders 
of a compound engine. Let us assume that the me oa 
speed in the small cylinder is 400ft. per minute—a velocity 
often attained in modern Glasgow practice. If we attempt 
to compare this engine with a single cylinder engine in- 
tended to work up to the same power, we shall find that 
in order to equalise the strains in both, the pressures and 
ratios of expansion being the same, the single cylinder 
must not be much larger than the small cylinder of the 
compound engine; and from this it follows that in 
order to equalise the power, a velocity nearly double 
that of the compound engine must be adopted: We are 
not of those who hold that piston speeds of 800ft. or 
1000ft. per minute will never be satisfactorily attained 
on a large scale. We shall BD omang have pistons 
running at such speed as an ordinary, instead of as an 
exceptional thing, in a few years to come. But meanwhile 
the compound engine supplies a want very satisfactorily ; 
and although not so theoretically perfect as the high- 
speed single-cylinder expansive engine, it prac- 
theal pordisilons which fully entitle sf to all the favour it 
enjoys, and it really has no theoretical deficiencies which 
can seriously militate against it. The worst, perhaps, is that 
a large surface of oat’ is exposed to the steam, but this 
is in great measure compensated for by the fact that the 
high-pressure cylinder is never exposed to the cooling 
bene of the condenser. There are, of course, bad 
combined engines—machines deficient both in design, work- 
manship, and material, but their existence does not affect 
a principle. For ourselves we accept the compound system 
as the best, if not the only way, in which a large measure of 
expansion can be practically adopted in the present posi- 
tion of mechanical science. o doubt many engineers 
will differ from us. We beg such of our readers to observe 
that we have conceded that in theory the single-cylinder 
high-speed system is the better of the two. The opponents 
of the compound engine hold similar opinions, carried much 
further than we are prepared to follow. It remains for them, 
as they will not recognise with us the good qualities of the 
compound engine, to convince the world that they can reduce 
theory to practice. Until they have succeeded in doing this 
by building a great many single-cylinder engines expanding 
twelve of fourteen fold, and running very fast and very 
regularly for long periods without breaking down or getting 
out of order, the compound engine will hold its own. The 
moment they have accomplished all that they say is pos- 
sible—and we do not deny that they speak truth—we 
shall join with them in putting down the compound 
system, but not before. 


RAILWAY LEGISLATION, 


To draw the line where the enterprise, capital, and self- 
interest of private parties should stop, and the influence 
and authority of Government commence, isa task requiring 
the utmost skill, delicacy, and tact, worthy alike of the 
highest efforts of the experienced diplomatist and the most 
serious consideration of the profound political economist. 
Although the question has baffled the wisdom of our 
statesmen and the sagacity of our legislators for centuries, 
yet we still halt between two opinions, neither accepting 
the one nor rejecting the other. Relyin, upon the truth 
of the old motto, “in medio tutissimus Dis, it might be 
anticipated that we are pursuing the most judicious course 
in leaving things very much to themselves. Unfortunately, 
however, we have not hit the true mean. While on the 
one hand private ies are not permitted to push their 
own interests @ l’outrance completely in defiance of all 
extraneous considerations, on the other Government “— 
in but very tardily, and frequently very ineffectually. It 
scarcely makes any attempt to arrest the ruinous litigation 
entered into by public companies, and the promoters of 
private bills ostensibly sought for the welfare of the com- 
munity at large, notwithstanding that it is perfectly patent 
that the result of its apathy and indifference will tend to 
the disadvantage and injury, not of those presenting the 
bills, but of those in whose behalf they are apparently sub- 
mitted to the House. Looking at the manner in which 
our railway legislation is conducted one is inclined to 
believe that the views of the Government towards the 
petitioners and promoters seeking its assistance, protection, 
and sanction are founded = the principle of “ giving a 
man rope enough to hang himself.” lf we take the case 
of the promoters of rival lines who have each secured a 
locus standi, it oftentimes is not until the funds are at the 
last pee the sinews of war are utterly épwisé—that 
the fate of the bills is decided. Both may Be passed ; one 
or other, or both rejected. In many instances indeed it is 
known beforehand that both billscannot be the com- 
parative identity of the rival lines rendering one or other 
superfluous. The various Acts, standing orders, and other 
regulations of Parliament confirm the fact that a line of 
railway isa public desideratum, Without this assumption 
the laws for the ey urchase of land, houses, 
property, we may say 0 overrides, human life alone ex- 
cepted, would be a distinct violation of national rights and 
privileges. Regarding a railway in this extended light, 
what a paradox, what an a ity, it appears that enor- 
mous sums must be expended not only in order to gain, 
but frequently in the bare attempt to obtain, from Govern- 
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ment, a pulili¢ boon which ought to be conceded gratuitously. 
It is lamentable to think of the frightful waste of money 
ineurted in the early days of steam locomotion in pro- 
moting and ing the various claims of belligerent 
railway companies. e are at present reaping the fruits 
of asystem most injurious to the true interests and welfare 
of a nation, and the harvest is only just commenced. 


Disastrous to ourselves, disgraceful to the companies and. 


their management; a source of stagnation to trade, com- 
merce, and enterprise, and onerous and troublesome to 
Government, it promises, judging from the small quantity 
gathered in, to be peculiarly prolific for the gentlemen of 
the long robe, 

Crossing the Channel we find a different régime in opera- 
tion, and somgran ms have been frequently instituted 
between it and that prevailing among ourselves. These 
obviously tend so much to the dis ement of the latter 
that it would be humiliating, and at the same time unne- 
cessary, to enter into them in detail. It must not, however, 
be supposed that the French Government denies parties 
interested in a proposed line a right of hearing; or that 
they summarily decide upon any particular route without 
regard to the claims or merits of those lying in a different 
direction. That it has a far more energetic and vigorous 
method of proceeding than ourselves is as undeniable as 
commendable; but it is a mistake to i ine that it 
arbitrarily assumes the supreme authority and has no ear 
for fair propositions put forward against the selection of 
one especial route. Not always even in that paternally 
governed country are the officers of the different branches 
of the State departments d’accord upon every projected 
railway. At the present time a difference of opinion 
exists between the Admiralty officials and those of the 
Ponts et Chaussées respecting the particular line to be 
chosen for a proposed railway uniting the important 
maritime towns of Cherbourg and Brest. Similarly to 
ourselves, France appears to have been backward in con- 
necting her principal ports with her railway system, and is 
now endeavouring to rectify the omission, Most of our 
early lines were constructed in the interests of commerce, 
and it was not until irreparable blunders were perpetrated, 
in the laying out of our main arteries of communication, 
that it was discovered how imperfect and deficient they 
would prove in the event of any foreign war or intestinal 
disturbance, 

Latterly attempts have been made to remedy the glaring 
deticiencies, but their success is very partial, as we have 
pointed out in a previous article. The placing of 
Cherbourg and Brest in locomotive “rapport,” is un- 
questionably a most important undertakit.g—considered 
strategically, and may be said primarily to have greater 
claims upon the consideration of the Ministre de l Interieur 
than upon the public generally. Upon the side of the 
Admiralty are ranged the officers of the génie and the 
Council for marine works, and they prefer the route from 
Sottevast to Coutances, On the opposite side are the 
engineers of Les Ponts et Chaussées, backed up by the 
muucipal council and inhabitants of Dinan. The latter 
have presented a petition to the Emperor soliciting 
that he would make it a sine gud non that the 
proposed line should pass through their town. The 
interests of another’town are also indirectly concerned, so 
that, as the time for the decision draws near, a lively 
anxiety is displayed by all parties. We are inclined, for 
the reasons already adduced, to award the victory to the 
Admiralty, and bearing in mind how fast the warlike 
accommodation and size of Cherbourg are developing, that 
department is justly entitled to preference in determining 
the ultimate line of communication. 


THE RODMAN GUN AT SHOEBURYNESS, 


Tue American 15in. gun purchased by the English 
Government has been tried at Shoeburyness. It so hap- 
pens that just at present there is not a target there sufli- 
ciently sound to test its powers of penetration or of rack- 
ing; the gun was therefore fired out to sea, solely with the 
object of ascertaining the initial velocity of its projectiles, 
but some useful information has been obtained neverthe- 
less. The relative strengths of English and American 
powder need be no longer disputed, at least as regards the 
powders used in the United States for large bore guns. 
We have always maintained that English powder was 
the strongest in the world—a deduction drawn not 
alone from the results of experiment, but from a con- 
sideration of the pains which are taken in the Government 
mills at Waltham Abbey, to purify all the ingredients, to 
combine them in just the proportions most conducive to 
strength, and to give the grains just those dimensions tend- 
ing most forcibly to secure the same end. But we confess 
we were not prepared for the enormous disparity which 
the trials of last Thursday week have proved to exist. We 
shall not give the particulars of all the fifteen rounds fired 
in detail. It will answer every purpose to give a sum- 
mary of the results obtained. 

The American powder used was sent over as that ex- 
pressly made for the gun. It is known as “ Mammoth 
powder,” from the size of the grains, each of which mea- 
sures at least one-fourth of a cubic inch in extent. The 
weights of the powder charges used were 35 lb., 50 lb., and 
60lb. The use of the last charge is limited, we may add, 
by official instructions from the United states Urduance, 
department to 20 rounds only. Ina word, it is only to be 
employed in emergencies. The weight of the spherical 
shot varied between 451 lb. and 455 Ib. averaging 
about 4533 Ib. A 35 lb. charge in the second round gave 
an initial velocity of 917ft. per second ; in the third round, 
926ft. In the fourth round, the powder charge being 
raised to 50 lb., the velocity was 1110ft.; in the fifth 
round, with the same charge, the velocity was 1120ft.; in 
the sixth round, same charge, 1133ft.; and in the seventh 
round, with a 60 Ib. charge, the velocity rose to 1210ft. per 
second. 

Six rounds were next fired with English Government 
nape which has a very much smaller grain. In round 
No. 8, frred with 35 pounds, the velocity was 1037ft. In 
round No. 9, same charge, velocity 1044ft. Round No. 10, 
tame chargé, velocity 1010ft. The next three rounds were 





fired with 50 1b. charges, and the velocities were respec- 


tively 1191ft., 1211ft., and 1214ft. The experiments were 
culated by firing two rounds with 601b. charges of 
American powder, the velocities being 1194ft. and 1210ft. 
per second. The elevation of the gun throughout was 
2deg. It is fairly accurate, but its range is moderate, as 
was to have been ex from the shape of the projectile. 

It will be seen from the foregoing that the average 
velocity imparted to the projectiles by 35lb. charges of 
American powder was 921°5ft. per second, while with 
similar ~— of English powder the velocity was 
1030°33ft. With 501b. charges of American powder the 
average velocity was 1121ft., while with similar charges of 
English powder the average velocity rose, we find, to 1205°33ft 
The average velocity with 601b. charges of American powder 
was 1201°33ft. From this it appears that a little less than 
50 1b. of English powder is equivalent to 60 lb. of Ameri- 
can powder, or, in other words, our Government powder 
is stronger than that used in the States by at least one- 
fifth. 

It is only when we come to calculate the work stored up 
in the shot as the effect of various charges, that we are 
enabled to realise the full importance of the preceding 


facts. Using the well-known formula id eS , and taking first 


the case of a 454 1b. shot, fired with a charge of 35 lb. 
of American powder, and attaining an initial velocity of, 
in round numbers, 922 ft., we find that its vis viva or 
stored up work amounts to approximately, 2691°8 foot-tons. 
But the work stored up in the same shot, by 35 lb. of English 
powder, amounts to 3360 foot-tons, Again, a 454]1b. shot, 
tired, with 50 1b. of American powder, stores up 3979°5 
foot-tons with an initial velocity of 1121ft., while 50 Ib. 
of English powder brought the velocity up to 1205ft., 
and the work to 4598°5 foot-tons. It must be borne in 
mind that these figures do not represent the actual power 
of the gun acting against armour plates, as the striking 
velocity of a round shot of such large dimensions would 
be greatly reduced by a flight of even 200 or 300 yards ; 
but they answer admirably as a means of comparing the 
qualities of English and of American powder. 

It may also be deduced from the Shoeburyness experi- 
ments that the 15in. American gun is in no sense a more 
formidable gun than it has been supposed to be. The ex- 
periments, imperfect as they are, have gone far enough to 
show that it is inferior to our own 12-ton gun, the projec- 
tiles from which, fired with full charges, have a vis viva of 
2472 foot-tons at 200 yards range with but 35 1b. charges, 
while with a 40 lb. charge the work amounts to 2898 foot- 
tons, the projectile (elongated) weighing 300 lb. It is 
satisfactory to learn even this much, and we have no doubt 
that when the American gun comes to be tried at a target 
in competition with the English gun, the superiority of the 
latter will be fully .demonstrated. It is to be borne in 
mind, too, that while the American gun weighs nearly 
20 tons, the English gun weighs little over 12 tons; it, 
therefore, we regard the ease with which the two guns 
can be carried and worked on board ship, the English gun 
has an enormous advantage. 


SUBAQUEOUS PROJECTILES. 

Since the era of armour-plated ships of war it is plain 
that more has been thought of subaqueous explosions than 
heretofore. Torpedoes and other devices whereby gun- 
powder and other explosive bodies, enclosed in waterproof 
cases and fired by electrical or percussive expedients, have 
come to be regarded as of great avail in modern naval 
warfare. Much admits of being stated in favour of sub- 
aqueous explosions as a means of marine attack. The 
bottom of an iron ship of war is, aud ever must remain, 
her weakest part. Naval architects are too much puzzled 
to reconcile the sea-going qualities of ships with the enor- 
mous weight armour ships have now to bear to permit the 
belief that the armour system will ever be extended along 
the Lottom under water. For this reason, as well as others 
to be presently adduced, the bottom and the deck of an 
iron ship of war must remain the most vulnerable part, 
always assuming the proper means of vulnerability to be 
at command. With respect to attacking a ship through 
her decks, a plunging tire is indicated, either by firing 
down upon the deck from an elevated battery, or by drop- 
ping shells upon the deck under some system of vertical 
tire. We are well aware of the chances against the hitting 
of a ship’s deck under the circumstances specitied, quite as 
well as of the correlated fact that the hit if delivered 
would be most fatal. It is not, however, with the disabling 
or destroying a ship of war through the effect of projectiles 
delivered through her deck that we now purpose to con- 
cern ourselves, but with a system of submarine attack 
communicated to our Admiralty in the year 1862, on or 
about the 20th of November, by a gentleman not the in- 
ventor, but with the inventor's permission. Equally with 
the inventor's permission we now communicate the par- 
ticulars of this mode of attack, not any more than himself 
seeing any cause for keeping the method secret. 

It is somewhat extraordinary that, amongst the number 
of schemes of subaqueous explosion for warlike purposes, 
there is hardly any record beyond what we are now to 
make of subaqueous projectiles. The ingenuity of en- 
gineers seemed to restrict itself to the proposition of esta- 
blishing a mine at some fixed point in a channel, and then 
allowing it to stay at rest until an enemy’s vessel might 
happen to pass over it, when by some sufficient device the 
mine should explode. Yet it would seem more desirable, 
if it could be efiectuated, to launch a subaqueous projectile 
against a ship than to await the contingency of a ship 
passing over a stationary mine. The only sort of sub- 
aqueous projectile that comprises the conditions of pro- 
longed tlight—if flight be the appropriate word for such a 
medium as water—is the rocket ; and granting the rocket’s 
competence to take effect in a watery medium, then the 
use of this missile demonstrably presents enormous advan- 
tages over every other projectile that could be launched 
against a ship. Long before 1862 it had been known that 
a rocket would propel itself through water, and therein 
generate considerable projectile force; but the specific no- 
velty of the proposition laid before the British Admiralty 





in November, 1862, was that of regulating the sub- 
aqueous flight of an iron rocket by a system of flo- 
tation and pilotage, which, when explained, cannot fail 
to manifest its own advan An. ordinary iron 
rocket being slung at a 

weter-tess - by ys y 
convenient float, has pendent from it a rudder. Ob- 
viously the depth of the rocket below the water-line 
will be regulated and determined by the length of the 
pas ‘ the dimensions of the poy would a 
gu y experience. A rocket thus arranged when 
ignited, as might readily be eeoualiched Dy electricity, 
would obviously tend to go ightforw: until the 
exhaustion of its propulsive force. Unlike an aérial pro- 
jectile, which may incur deflection in an e, a sub- 
aqueous rocket, arranged as here described, could only 
experience deflection laterally, vertical aberration being 
prevented by the float and regulating stays. A rocket, 
however used, is endowed with certain advantages an 
ordnance projectile has not. To the dimensions of a 
rocket there are hardly any imaginable limits; then, 
again, its first moment of flight being attended with no 
initial shock, many explosive bodies may, if desired, be 
used for charging rocket heads, though wholly incapable 
of employment by ordinary artillery. To fire a slung 
rocket, like the one just described, from a ship against a 
ship would not be very difficult, but the special service 
indicated to the War-oftice and Admiralty, as falling within 
the province of these slung rockets, was that of establish- 
ing a perpetual protection at harbour mouths. It is easy 
to understand that an entire coast line might be converted 
into a battery of such slung rockets at convenient distances 
apart, and converging, if desired, towards one or more 
points whereat a hostile fleet might be expected to pass. 
Equally easy is it to understand that any number of these 
slung rockets might be kept in perpetual communication 
with an electric reserve, whereby they might be discharged 
when necessary. 


AN ASSISTANT ENGINEERS’ AND DRAUGHTSMEN’S BENEVO- 
LENT SOCIETY. 

Tuer: are at this moment many thousands of draughts~ 
men and assistant engineers doing a large proportion of 
the hard engineering work of the day, absolutely depen- 
dent on the continuance of bodily health for the means of 
subsistence. Underpaid as these gentlemen are as a rule, 
they cannot save money in the ordinary acceptance of the 
term even while single; they marry, too, and have families 
as well as wives to support now and then; or they are 
compelled by circumstances or duty to subscribe to the 
maintenance it may be of a mother, a father helpless in 
his old age, or a younger brother or sister without money 
or the means of earning it. Is it remarkable that under 
such circumstances the draughtsman however steady and 
skilful and talented, comes to bitter grief now and then; 
that succumbing to the unhealthy influences of a profession 
notoriously inimical to longevity, he dies and leaves behind 
him a widow, and possibly two or three little ones as well, 
without friends able or willing to aid them in their dis- 
tress. The draughtsman’s pay is so small that he cannot 
afford to be idle, and yet sickness will come and enforce 
idleness; or he may lose one berth and seek in vain for 
another for months; need we dwell on the painful conse- 
quences. Misery and death seize their victims and hasten 
things on toa direful end, on which we do not like to think. 
Are such evils unavoidable? Are there no means of pro- 
viding aid and assistance for those who stand in sore need 
of it? Can nothing be done to soothe the last moments of a 
dying man with the conviction that his wife and family are 
not left to utter penury? A satisfactory answer can, we 
believe, be given to all these questions. It rests with the 
assistant engineers and draughtsmen of England to say 
whether they will or not undertake the task of ameliora- 
ting their own condition, and relieving themselves from 
some of the cares to which every thoughtful man in their 
ranks must now and then fall a prey under existing cir- 
cumstances, 

Some months since a correspondent—himself a draughts- 
man—suggested the formation of a benevolent society of 
draughtsmen, by the aid of which funds might be obtamed 
for the relief of those thrown out of work through sick- 
ness or other causes, and for the widows and children of 
members of the protession, The suggestion was admirable, 
but it did not receive all the attention it deserved from 
those most interested. Jt is unnecessary at present to con- 
sider why. Since the publication of Mr. Bancroft’s letter 
we have received several others, but not half so many as 
we could wish. Published as they came to hand, these 
would have made little impression,—certainly not that 
impression which we cordially wish them to make. This 
week we give them all in another page, just as they were 
received. We commend them to the attention of our 
readers. It will be seen that but one writer suggests any 
scheme for carrying into practice the wishes expressed 
independently by each. This is not quite as it should be. 
It is useless to ask whether it is or is not desirable that 
all the assistant engineers and draughtsmen in the kingdom 
should subscribe to a fund for the relief of members in 
sickness or distress. It would, in our opinion, be mere waste 
of time to discuss such a question. But it is absolutely in- 
dispensable to settle upon a satisfactory method of em- 
bodying the principle of mutual aid im practice. Our 
correspondent “A, B.'s” propesal may constitute a 
good groundwork for discussion. For the present we 
shall refrain from making any suggestions on this subject, 
but we shall be happy to see the matter fully considered 
in our pages by those who are most interested. At a 
future time we shall, if need be, speak. For the present 
we shall leave our correspondents to themselves, contenting 
ourselves by assuring the assistant engineers and draughts- 
men of Great Britain that they shall not lack such assist- 
ance in maturing their plans as we can afford them. But 
we must impress on the minds of our readers that this 
thing, to be done well, must be begun and ended by engi- 
neers and draughtsmen themselves. If they have not 
suflicient energy and enterprise to establish a benefit 
society for themselves they will not have the good sense 
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and resolution to maintain it if established by others. We 
feel no doubt that employers will co-operate heartily, but 
those for whose benefit we write must rely in the first 
instance only on themselves. It is but an effort and 
the task is mane EAT We have launched the pro- 
posal—Mr. Bancroft and his fellows have our best wishes 
for their success; our -aid shall not be wanting in future. 
For the present our is done. It rests with the 
draughtsmen of England to prove that they really wish 


to heartily co-operate in pro for the evil days to the 
advent of which every prof man is liable. 





M. LANDTSHEER’S COMPOUND ENGINE. 


On page 12 we illustrate an engine exhibited by M. Norbert 

e Landtsheer, the inventor and patentee. The engine is on the 
pry or Woolf system, the pistons moving in opposite direc- 
tions; it will be seen that entire machine is sufficiently 
remarkable in its arrangements, a drag link being used to unite 
the cranks. The valve gear is worked by the same crank as that 
driving the air and feed pumps, in a way which will be readily 
understood without further description. 

As the advantages of the design we must leave M. 
Landtsheer to speak for himself. There is no doubt much which 
is objectionable to English eyes, but no hesitation is felt on the 
Continent in sacrificing simplicity to secure any a. object. 

The inventor states that the object which he has sought to 
obtain in designing this engine has to unite all the qualities 
recognised as indispensable in a perfect steam engine. These 
qualities are :—lst, el of fuel. 2nd, Perfect regularity of 
rotation. 3rd, Solidity. 4th, Simplicity. 5th, Absence of 
danger. 6th, Economy in cost price and in setting up. 7th, 
Facility of working and of keeping in repair. 

Economy of Fuel. —The economy of consumption of fuel in 
steam engines depends principally upon five points:—a. To work 
at the highest pressure possible. 6. To work with the greatest 
expansion possible. c. To work on the ing principle. d. 
To have the least prejudicial space. e. To have little weight or 
bodies in motion. a. For the first condition it is evident that 
an engine may be worked with much less danger at a very 
high pressure of steam, by using Woolf’s system, than with 
asingle cylinder, because the cylinder in which the high pres- 
sure steam acts is of small diameter. 6. It is also evident that 
in an engine on Woolf's principle the expansion of the steam 
may be greater than in single cylinder engines; because if the 
expansion is too great in engines of one cylinder the irregularity 
of movement becomes very great and in addition the diameter of 
the cylinder must become so large that the admission of the 
steam p ions which are not without danger. c. 
The engine is on the condensing system, and it is well known that 
these engines are the most economical in working. d. The 
prejudicial spaces are those which have to be filled with steam 
which does not produce any effect; in other terms, without 
displacing the piston, such are the conducts between the side valve 
and the ends ot the cylinders ; it is evident that in my machine 
these conduits or passages are as short as possible, which proceeds 
from the reverse working of the pistons; steam which has worked 
in the small cylinder enters directly into the large cylinder at the 
same end at which it issues from the small cylinder, whereas in all 
other engines on Woolf’s system the steam which has acted in the 
small cylinder has to enter the large cylinder at the opposite end 
to that by which this steam leaves the small cylinder into a con- 
duit, which has to be filled uselessly and prejudicially; this volume 
of steam is saved at each stroke the piston in my engine. A 
mere glance will show that a smaller number of, and less weighty 
pieces, could not be used to obtain the c! s and the transmis- 
sions of movement, therefore little weight or bulk to keep in motion 
producing a saving of steam. It will therefore be seen that this 
engine unites all the conditions for obtaining the greatest economy 
in the consumption of fuel. 

Perfectly Regular Rotation.—In steam engines there are two 
regularities of movement to notice; the first consists in making 
the same number of revolutions in the same time—this re- 
gularity depends upon the governor applied to the engine, 
and this exists now in those which are perfect; it is not this re- 
gularity which I denominate perfectly regular rotation; the 
regularity of movement to which I allude is that where the speed 
of the engine does not vary during a revolution of the engine, 
in other words that the pressure exerted upon the stud of the 
crank varies in the least possible degree for the different positions 
of the crank in a revolution of the engine; it is evident that in all 
engines on Woolf’s system the variation is very much less than in 
engines on the expansion principle with one cylinder; this requires 
no proof, and in my machine it must also be added that the 
pistons working in reverse directi the two rods of the small 
and large pistons, as well as the cranks, counterbalance each other 
in all the positions of the crank, 

Solidity.—The inspection of the drawing shows at once that the 
cylinders and the axle of the cranks being upon one and the same 
casting the foundations do not suffer, and have not to resist the 
effort of the working of the engine; the foundations have only to 
bear the weight of the engine so as to keep it in its horizontal posi- 
tion, whereas in beam engines it is the foundations which by their 
weight have to resist the efforts of the working of the engine. In 
my engine the crank axle is composed of three pieces: the axle of 
the fly wheel, and on each side an elbowed axle; each axle is 

laced in two bearings; this arrangement allows of the engine 

ing easily set up, for it is sufficient if two of the bearings are 
in a parallel position to the other two, and it is not necessary for 
the line of the centres of the three axles to form rigorously a sole 
and only straight line; this gives not only a great facility in put- 
ting up the engine, but what is of more importance, if in working 
one of the bearings should be more worn than another, that will 
cause no impediment to the proper working of the engine. The 
axle of the fly wheel is connected with the other two elbowed 
axles by means of a stirrup movement (drag link); the elbowed 
axle is behind the crank of the axle of the fly wheel, therefore the 
elbowed axle serves to push the other crank, and the stirrup does 
not suffer in the least p sane The bearings of the axle of the 
driving» wheels may be upon the same cast iron base as the 
bearings of the axle of the fly wheel, or more simply, the 
bearings of the driving wheels may be upon separate castings 
bolted to the principal bases, which causes mutual support 
between these axles and consequently impossibility of their 
being displaced; the foundatians of the building do not suffer in the 
least from the working of the engine. An engine upon my system 
does not weigh one half what a beam engine of the same power 
weighs, and the foundations, which suffer less, may be reduced to 

one half of those necessary for a beam engine; in addition no special 
building is required, a light roof above the machine is sufficient, 
As there is a much less number of pieces in motion than in the 
beam engines there are fewer pieces exposed to breakage; and fur- 
ther, thearrangementand dimensions of all the pieces allow of their 
being made of wrought iron, therefore these pieces are much less 
liable to be broken. The inventor goes on to show that the 

rts being placed beneath the cylinder, water cannot accumu- 
ate in them and lead to a break down; and he gives the 
cost at one-half that of a beam engine of the same power. 
He concludes with the following observations :—Referring to 
the e existing in the mill of the Société liniére of 
Bru , it has been working now two years and four 
months without offering the least trouble. The foundations 
although very small do not vibrate at all, and it is the same 
with regpect to the axle of the driving wheel, which does not 
suffer in the least although transmitting 180-horse power ; this 
engine uses less steam than any other engine of the same power. 
I have compared it by diagrams With different engines of Woolf’s 

stem with beams, and also several engines with onecylinder, and 
the comparison has always been in favour of my engine, 











MICROSCOPES IN THE PARIS EXHIBITION... 


Everyong knows that the microscope is an instrument specially 
contrived to enable the eye to examine objects or parts of objects 
too minute to be made out by unassisted vision. This result is 
effected in refracting instruments by interposing between the 
eye and the object a transparent body usually of glass, so shaped 
as to enlarge the angle with which the rays of light reflected 
from or transmitted by the object impinge upon the retina, 
and the larger the angle the higher is the magnifying power of 
the interposed body. The effect is as if the eye were brought 
nearer to the object, an approximation which cannot be made 
directly in consequence of the structure of the y be which does 
not permit the rays of light to be brought toa focus upon the 
retina unless it is removed to a certain distanoe. Whena single 
piece of glass is used a limit is ry dt mrge dg hog 
ployment in consequence of the aberrations i 
caused by the form and material of the glass. The 
thus arising have, however, been in great part overcome by com- 
bining lenses of different forms and materials so that the faults 
of one correct those of another. 

Microscopes are classed as simple or compound, In the 
first the lens or combined lenses transmit at once to the eye 
the rays of light reflected from or transmitted by the object, 
whilst in the second the image produced by one set of lenses is 
again magnified by another. In the latter class of microscopes 
the lenses which are nearest the objects are termed objectives, 
whilst that whose office is to enlarge the image formed by the 
first set of glasses is termed the iece, from being placed next 
the eye. A series of six eyepieces can be obtained from 
opticians, gradually increasing in magnifying power, whilst a 
complete series of objectives would number fourteen or fifteen. 
Of these the greatest magnifiers, though wonderful triumphs of 
skill, require so much nicety in their manipulation that only very 
accomplished microscopists can make advantageous use of them, 
and besides they are only needed in very special and therefore 
limited researches. For high powers, that is where great enlarge- 
ment is contemplated, the objectives must be constructed with 
extreme attention to mathematical accuracy, and then when 
success has been obtained, we are met by another difficulty, that 
of obtaining the required amount of light. It is evident that if 
the light reflected from theobject remains the same the more we 
magnify it, in other words the smaller the bit of it which fills 
the field of view the less light is derived from it and the darker 
it becomes, The attention of opticians has consequently been 
directed to the contriving, as an essential part of a good micro- 
scope, of means whereby an increased amount of light may be 
thrown upon or through the object under investigation. 

After these preliminary explanations we will turn to an Eng- 
lish compound microscope of ordinary construction, and we 
shall see that its leading feature consists of a metal tube, at the 
lower end of which are placed the objectives, and at the upper 
end the eyepiece. This tube is supported by the stand, and 
worked up or down, so as to obtain the proper focus in modes 
that vary with different makers, but the bar to which it is at- 
tached, is invariably made to move on a stiff joint, so that the 
eyepiece may be brought in the most convenient manner to 
the observer's eye. This power of on a centre, 
immensely convenient as it is, does not seem to be much valued 
on the Continent, where large numbers of microscopes are made 
with the tube fixed in a vertical position, which entails great 
fatigue on the observer, and is, a bad one for the due 
ohservation of the object. The object to be observed is placed 
upon a stage, which is fixed in the commoner microscopes, and 
then the object when required to be moved during the investiga- 
tion, must be shifted by the fingers ; or it is capable of being 
moved by some sort of mechanism (e. g., screws with large milled 
heads, levers, &c.) A stage with a mechanical adjustable move- 
ment is by far the most convenient, especially when high mag- 
nifying powers are employed. Here again the continental 
microscopes as commonly made are defective, for the stage is in 
them usually fixed. As to the illuminating apparatus, if the ob- 
ject under examination is opaque the light must be thrown from 
above, and for this purpose, bull’s eye condensers, lieber kuhns, 
&c., are brought into play. If, on the other hand, the object is 
transparent, and we desire to examine its internal structure, the 
light is thrown from below, and reaches the eye after passing 
through the object. To effect this a mirror is attached by means 
of an arm to the lower part of the bar which carries the optical 
tube. In microscopes which have any pretensions to complete- 
ness, there is an apparatus for concentrating or condensing the 
light interposed between the mirror and the object, such as the 
achromatic condenser, the condenser, &c. It is fre- 
quently desirable to throw the light into the object at an angle 
more oblique than can be obtained from the mirror, and this has 
given rise to the application of prisms, such as Amici’s prism, and 
other contrivances, which are usually borne by separate stands 
so as to be at once brought into use or removed as the case may 
require. 

Of late years the binocular form of microscope has come ex- 
tensively into use. In this form there are two tubes, up which 
distinct images of the object are sent simultaneously to the eyes 
of the observer, who therefore sees the object in relief ; various 
contrivances have been suggested for effecting this, but that which 
has been universally adopted in this country was the invention 
of Mr. Wenham. This contrivance consists in slipping a glass 
prism into the lower part of the optical tube above the combina- 
tion of objectives, and this causes half the rays of light to ascend 
the lateral tube to the eye placed at the upper extremity. On 
withdrawing the prism the main tube can be employed in the 
ordinary manner, and the instrument becomes monocular. The 
great beauty of many objects when viewed binocularly has 
largely increased the popularity of the microscope. It does not 
form any part of our purpose to enter into the details of many 
adjuncts to the microscope, such as the polariscope, an apparatus 
for examining objects with polarised light; the camera lucida, for 
throwing the magnified image of it upon paper, and enabling the 
observer to draw it; or the micrometer, a contrivance for ascer- 
taining the number of times the image exceeds in size the object; 
and we only allude to them for the purpose of remarking that a 
microscope, with all its accessories, is an elaborate apparatus 
which must necessarily require great skill on the part of the 
maker, and if it is to be brought within the reach of persons of 
moderate means must be produced in large numbers by the aid 
of machinery. One at least of our London firms has a con- 

siderable manufactory where steam power is employed to actuate 
the machinery. This will show that the demand for microscopes 
amongst us cannot be small. It may be observed in passing 
that microscopists have a literature of their own, for, iu addition 
to numerous excellent treatises on the structure of the instru- 
ment, and those that instruct students how to employ the appa- 
ratus to the best advantage, there is a quarterly mi ical 
journal, in the pages of which the world is made 
a observers are doing in their different lines of re- 
search. 

Coming at length to the display of microscopes in the Paris 





Exhibition, we are glad to state that the honour of England has 
been worthily sustained in this respect, for we have no hesitation 
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in saying that the two best instruments to be found. there have 
been contributed by Mr. Thomas Ross and M: of London. 
Both are*binoculars, ‘and both are accompanied by a host of ac- 
por Oey and a complete battery of object glasses that 
must make their cost amount to a considerable sum. Which of 
the two is really the better instrument it would be hard to say, 
without a closer testing, by actual work, than could be allowed 
in the case of articles which must always be kept en grande tenue 
before the public, and perhaps, after all, a decision in favour of 
one or the other would be given rather by one’s prepossessions 
than by the comparative merits of the two. Everyone who has 
with the microscope well knows how apt he is to pro- 
nounee a particular contrivance to be inconvenient if he has been 
to use it. Mr. Ross’s fine instrument has 

tube carries the eyepiece and object glass screwed into a 
transverse bar, which is attached toanother bar that swings between 
ppp ode dag Sed of affording the observer any degree 
of obliquity he requires, and there is a contrivance for fixing the 
instrument securely at the desired angle. The optical part a 
rack and fine screw movements, and the graduated concentric 
rotating stage has one inch of motion in rectangular directions by 
means of a screw mechanism. There is a graduated sub-stage 
for holding and adjusting by universal motions all the illumina- 
ting and polarising apparatus placed beneath the object, and the 
mirrors, which are flat and concave, are capable, by jointed arms, 
of assuming any position the observer may desire to give them. 
In short, the instrument is as perfect in all its details as a micro- 
scope can be made in the present state of science. We are glad 
to perceive that the instruments of this maker are lighter and 
less cumbersome than those he formerly made. Messrs. Beck’s 
large microscope has a longer optical tube than Ross's, and this 
tube is made to slide by means of a rack and pinion in a groove 
cut in the metal bar which is made to swing between the sup- 
porting pillars. This arrangement is different from Ross’s, and 
it is a form that we ourselves prefer. In addition to their large 
microscopes, Messrs. Beck exhibit nine’ others, including a speci- 
men of their “universal microscope” and two dissecting micro- 
scopes, one on Mr. Darwin’s model. The “universal” is of a 
peculiar form, and is sold at a low price for the use of 
students. The optical part is at one side of the single upright, 
and the foot is circular. The workmanship of all the instru- 

ments, both large and small, is excellent. 

Mr. Dallmeyer exhibits four microscopes, all well finished; and 
some of them are elaborate instruments, differing somewhat in 
their arrangements both from Ross’s and Beck’s. Messrs. Powell 
and Lealand have not put in an appearance. Their reputation as 
makers of microscopes stands as high as that of any firm in 
London, and they probably think they could gain nothing by 
sending examples of their work to Paris. 

On looking round for the microscopes made by the Prus- 
sian and German opticians, we confess we were disap- 
pointed with the result of our search. The best instru- 
ment we could find is many degrees below the English 
microscopes we have described. Among the French makers, 
Chevalier sends instruments that are unnecessarily heavy, and 
they have a poor, under-bred look when contrasted with the 
handsome forms to which our English opticians have accustomed 
us. Harnack’s style of stand is better than Chevalier’s, though 
still we see a needless amount of metal employed. He exhibits 
aseries of objectives to be used & immersion, that is, with a drop 
of water interposed between the lowest glass and the object to 
be observed. This contrivance is thought to correct some of the 
chromatic aberration, and to present a clearer image. Miraud 
and Son make the largest display of microscopes in the Exhibi- 
tion, contributing upwards of twenty instruments. They range 
in price from 28f. to 600f., including eye-pieces and objectives. 
Some of them are solar microscopes, and one is termed a 
universal microscope, as it is intended to serve either as an 
ordinary compound microscope, a solar microscope, or a 
polariscupe. The largest of the ordinary microscopes is much 
in the style of Beck’s larger instruments. Nachet and Son 
also make a considerable display, for they exhibit nearly twenty 
instruments, which vary a good deal in form and purpose, 
Some are for the use of two or three observers simultaneously. 
One is fitted with Mortessier’sarrangement for photographing the 
magnified image ; another is a binocular dissecting miscroscope. 
Their large binocular is a well finished instrument, but the 
contrivance by which the image is seen in relief is inferior to 
Wenham’s form, which has become so common in England. 
The microscope which they term their grand model is a smaller 
instrument than Ross’s and Beck’s chief exhibits, and we 
venture to think altogether inferior. The last of theirs which 
we need refer to is a microscope furnished with a goniometer, 
and intended for chemical researches after Professor Lawrence 
Smith’s design. Hofmann has sent a fine polari microscope 
with goniometer, but none of ordinary construction, Dubosq, 
the well known philosophical instrument maker, contributes a still 
finer photo-electric and solar microscope. Amongst the other 
French contributors we could find nothing to attract notice. 

The Genevese Company for the construction of philosophical 
instruments exhibit a simple dissecting microscope and two 
compound microscopes, the larger of which is styled their 
grand model. Its price, without eye-pieces and objectives, is 
350f. whilst the series of three eyepieces and four objectives is 
priced at 317f. The body of this microscope, which is 
monocular, swings between uprights, moving on a platinum 
joint, and it possesses both coarse and fine adjustment, but the 
stage is incapable of movement and the object is retained in its 
place simply by spring clips. The light-condensing or other 
apparatus for transparent objects fits into a tube working by 
means of a rack in another tube attached to the under side 
of the stage. There is nothing remarkable about the work- 
mahship or structure of this microscope except that the 
objective is not screwed into the lower end of the optical tube, 
but is retained in its place by a forked spring clip. Such a 
mode of attaching the objective is no doubt attended with a 
saving of time when the observer has need to change his 
objectives frequently, and does not employ a nose-piece or some 
similar contrivance ; moreover, the makers assert that on their 
plan the centering of the entire objective is better vhan in 
the case of a screw, and that any defect of centering is at once 
perceived, and in part capable of rectification ; lastly, that the 
side of the objective which gives the best image in oblique light 
can be more easily selected. 

Prussia does not make a great figure in regard to microscopes. 
Grundlach of Berlin has several instruments in his case, ranging in 
price from 33 to 300f., with eye-pieces and objectives, so that it will 
be seen that his instruments are not of an elaborate constructi 
All of them are of that objectionable upright form without 
of swinging, which tasks so much the nruscles of the observer's 
neck. A solitary microscope, d that of a small ordinary 
form, was all that we could discoer in the Austrian department, 
and this is placed along with Professor Hyrtl’s truly admirable 
pre; ions of injected objects, Russia contributes absolutely 
nothing. Having thus reviewed all the microscopes contained 
in the exhibition, we must repeat what we have previously said, 








that, beyond all controversy, there are no instruments which ean 
be compared with those in the cases of Mr. Ross and Messrs, Beck. 
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MESSRS. HART’S MODIFICATION OF THE JUCKES’ FURNACE. 





THE Messrs. Hart and Sons, of Wenlock-road, City-road, 
already known as manufacturers of the Juckes’ smoke-pre- 
venting furnace, have recently patented a modification of the 
contrivance which promises to be of importance, and to pro- 
mote its extended application. It has been hitherto sup- 
posed that the travelling fire-bars, which form the distinctive 
feature of the Juckes’ furnace, prevented its application to any 
but externally fired boilers. This idea has, however, given way 
under the pressure of a practical demonstration of its fallacious- 
ness. The Messrs. Hart have constructed a furnace and very suc- 
cessfully applied it to an internally-fired boiler in their Wenlock- 
road factory.. We recently saw the apparatus at work, and found 
that steam was generated rapidly, and that the general action 
of the apparatus was satisfactory. The flue into which the 
travelling bars were inserted, in the case just mentioned, was only 
24in, in diameter, and therefore the space was unusually limited. 
In spite of this disadvantage, which necessarily caused the fur- 
nace to be of comparatively miniature dimensions, its action was 
good. The bars extended within the tube to a distance of 5ft. 
trom the face of the boiler, and at their inner end were supported by 
a leg or bracket of cast iron, at the foot of which was a roller, resting 
on a longitudinal rail, passed along the base of the tube. Exteriorly 
to the boiler the barrel carrying the furnace bars rests on two iron 
supports, also fitted with rollers, and these were sustained upon a 
pair of rails laid along the floor of the stokehole. By means of 
this arrangement it will be seen that the apparatus is portable, 
and capable of ready adaptation to any internally-fired boiler. 
The shifting apron of iron for regulating the thickness of feed, 
the worm and screw wheel for propelling the bars, and the cistern 
and water bilge, are in all respects analogous, except in size, to 
those in use for externally fired boilers. The distance between 
the surface of the advancing and that of the receding bars is, in 
the Wenlock-road boiler, 74in., whilst the width of the whole is 
20in. These dimensions would of course be varied in accordance 
with the differing sizes of tubes in other boilers to which it might 
be intended to apply the internal furnace. The bars travel at the 
rate of 6ft. per hour, and as on their return journcy they become 
cool, their durability should be greatl h d as pared 
with that of fixed fire-bars. The used is that known as 
“* slack,” which has the advantages of being much better adapted 
for the purpose than ordinary steam coal, and one-half cheaper. 
The furnace is self-feeding, and thus the labour of the engineman 
is minimised, and he is free to perform other duties once the 
supply hopper is charged and until it needs re-filling. The 
Messrs. Hart purpose applying the internal furnace to double as 
well as single-tube boilers, and are sanguine of succeeding even- 
tually in introducing them into steam vessels, at least so far as 
river traffic is concerned. In order to render this description yet 
more complete we have given above longitudinal and end elevations 
of the boiler and furnace, which no doubt will make the whole 
arrangement perfectly clear to our readers. 











PARSONS’ PATENT BOLTS. 


To find a simple and efficient method of preventing the loosening 
of the nuts of the fish bolts used on railways is a problem that 
many have attempted to solve, but we are not aware that as yet 
- of the various devices for that purpose have come into use, and 

ilway engineers are fain to rely upon a daily examination and 
tightening up of the loose nuts by the platelayers on the line. No 
doubt this examination would in any case have to be made, how- 
ever secure the fastenings, but there is a great difference in the 
time expended in simply walking over a line and observing if any 
of the nuts are loose, which is at once revealed by their position, 
and stopping, rhaps at every other joint, to tighten some of them 
up ; this coupled with the greater safety and ease in travelling, 
the reduction in the wear and tear of the rolling stock, and the cost 
of maintenance of the line generally when the nuts are always 
tight and the joints in good order, instead of a considerable portion 
of the time loose, is sutlicient to account for the desire evinced by 
railway engineers to find a sure and simple method of effecting 
the object as well as the numerous attempts made to obtain so great 
a desideratum, 

All the plans that have hitherto been proposed resemble each 
other in principle in that they seek to avoid the defect by some 
mechanical contrivance applied directly to the nut to arrest its 
turning ; none of them are directed to the root of the evil, and 
attempt to obviate the tendency itself of the nutto unscrew. The 
plan which we now present to our readers differs from previous 
ones in this respect, its object being to remove the cause instead of 
attempting to oppose the effect, so that when the nut is once fairly 
tightened up it will remain so without extraneous aid. 

If we take an ordinary fishing bolt, say, of gin. diameter tapped 
with a Whitworth thread, we shall find that the cross sectional area 
through the shank is just half as much again as the area through 
the screwed part to the bottom of the thread. When a bolt thus 
made is subjected to strain, so long as that strain is confined well 
within the elastic limit of the metal, the shank and screwed part 
each stretch nearly in the inverse proportion of their respective 
areas and in direct proportions totbeir lengths, but the smaller area 
through the two orthree threads of the screw ieft inside the nut for 
clearance where the greatest elongation occurs, havingnoappreciable 
length, the amount of elasticity given out by the bolt is very small, 
in an ordinary bolt, 3in. between the head and face of the nut, with 
a strain of 10 tons per square inch through the screwed part, it 
would not exceed ‘0015 of an inch with iron of the best quality; it 
Can easily be understood then that as so small a variation in the 
space between the head and nut makes the difference between a 
loose nut and a tension 10 tons per square inch on the bolt, 





how likely it is for the nuts of fishing bolts to be overscrewed, or 
to become loose; for a layer of rust, the scale of the iron, the neces. } 


sary imperfection in the fit of the parts, would any of them absorb 
more than this amount, so that although a bolt may at first be fairly 
screwed up, after the passage of a few trains, having so small a 
range of elasticity it soon becomes loose. 

We have been supposing in this case that the nut has been so 
carefully screwed up as not to have strained the metal of the bolt 
beyond its elastic limit, but the fact is, in practice, with the rough 
manner in which the screwing is necessarily done, the severe and 
sudden strains to which the bolts are constantly subjected from 
heavy weights passing at high speeds, subsidence of the sleepers, 
unequal mg ae and twisting of the rails, and from the imperfec- 
tions in the bolts themselves, and the fit of the parts, it is rarely 
the case that the bolt is not before long strained beyond its elastic 
limit. When it is considered that the fiftieth part of a turnof 
the nut is sufficient to absorb all the elasticity the bolt is 











Fic. 3. 











capable of giving out, it would seem that such must ordinarily be 
the case, and to this we believe may be attributed the chief cause 
of the loosening of the nuts ; and it is when this is about to occur 
that the inability of the ordinary bolts to prevent it becomes 
apparent. Suppose, forinstance, that the screwed part of the bolt 
has, from overscrewing up, or any of the before named causes, a 
tension of 20 tons per square inch put on it, this will strain the 
shank to about 13 tons per square inch, but then the relative stretch 
of the parts will no longer be in the inverse proportion of their 
respective areas, for the screwed part, being strained considerably 
beyond its elastic limit, will stretch nearly twenty times as 
much as the shank, take a permanent set, and thus distort the 
thread of the screw in front of the nut, where the stretch takes 
place, so that the nut can only be screwed on further by its thread 
cutting into that of the bolt; thus the fit between the two is de- 
stroyed, a kind of shoulder is formed in the thread making a seat 
for the nut at the position the nut occupied when the bolt was 
first strained beyond its elastic limit, and to this position the nut 
will always have a tendency to return, however frequently and 
tightly it may be forced up ; such at least is the solution of the 
problem offered by Mr. Parsons, and to remedy these defects he 
proposes to make the shank of the bolt of a different form in cross 
section from the screwed part, so that while a sufficient portion of 
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the perimeter of the shank may be of the same diameter as the 
screwed portion of the bolt measured to the top or outside of the 
thread, and thus fit fairly into a hole that the screwed part of the 
bolt can pass through, the area of the cross section through the 
shank may be the same as the area of the screwed part measured 
to the bottom of the thread. 

Various forms in cross section may be given to the shank to 
satisfy these conditions, depending on the depth of the thread and 
the amount of surface it may be requisite to retain on the peri- 
meter, &c. For ordinary fishing bolts with the standard Whitworth 
thread the shank may be made square, as shown in Fig. 1 of the 
accompanying illustration; thus, tor a gin. bolt the shank is made 
*65in. across the sides of the square, and the angles being taken 
off to the same diameter as the outside of the screw, leaves a bear- 
ing surface of about yin. in widthon each corner, which will gene- 
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rally be sufficient to maintain the true position of the bolt and 
fishing plates ; but if more surface is required, or the thread is 
deeper, the form shown in Fig. 2 may be employed. 7 
It is claimed by Mr. Parsons that bolts thus made, while they 
all the requsite properties of ordinary bolts in maintaining 
the parts of astructure in their true position sideways, are —- 
free from the defects inherent to ordinary bolts before explained; 
thus, asthe cross sectional area of the metal is the same through 
the whole length of the shank as through the smallest area of the 
screwed part, the bolt is of equal strength and stretches equally 
throughout its whole length, so that not only has the bolt a greater 
useful range of elasticity, but the probability of the elastic 
limit being exceeded and the th being distorted over- 
screwing up or any sudden strain is avoided. This may be thus 
exem: lified : If we take an ordinary bolt and interpose a perfectly 
unyielding substance between the head and nut, only just 
touching them, the surfaces being perfectly fiat and true, it will 
be found that about the twentieth part of a turn of the nut will 
be sufficient to put on a strain of 20 tons to the square inch 
through the bottom of the thread, and the metal at that part 
will then be strained beyond its elastic limit, and will take a 
permanent set, whereas with Mr. Parsons’ bolts it will require 
about six-tenths of a turn, or from ten to twelve times as aaah, to 
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PARIS EXIBITION—DOUBLE, (CYLINDER STEAM HAMMER. 
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produce a like effect. Of course in practice the parts held 
together yield to the pressure of the bolt at first, and are not perfectly 
flat and true, and therefore the actual amount of turn necessary 
to tighten up the nut considerably exceeds the amount; but 
supposing the nut in both cases fairly screwed up to its ing, 
then the nut of the Parsons’ bolt would require ten times as muc 
turning as that of the ordinary bolt, or any sudden strain brought 
upon it would have to be exerted through ten times the distance 
to strain it beyond its elastic limit. Thus by reason of the greater 
range of elasticity in the Parsons’ bolt a steady "saaenpnogy is always 
maintained against the force of the nut, and so long as this exists 
the adhesion between the surfaces is—it is claimed by the in- 
ventor —sufficient to prevent its getting loose, while the fit of the 
nut not being destroyed by a distortion of the thread, there will 
be no tendency of the nut to resume its old position, when from 
the unavoidable wear and abrasion of the surfaces tightening 
becomes nec ° 

These bolts are now under trial on several of the principal 
railways, we understand, with every indication of confirming in 
practice the views held by the inventor. 

Although these bolts are peculiarly adapted for securing fishing 
plates Mr. Parsons also contemplates their employment for vari- 
ous other purposes, particularly when sudden strains and vibrations 
occur ; when experiment has demonstrated that he is right in his 
conclusions they will no doubt be found superior to ordinary bolts 
for connecting the parts of iron bridges, roofs, and other similar 
structures, as well as for fastening armour plates to forts and ves- 
sels. For this p as the weights to be sustained by the bolt 
sideways is great, if more surface is required than afforded by the 
form shown at Fig. 2, it may be obtained by adopting the plan 
shown at Fig. 3 In this the full external diameter of the bolt is re- 
tained throughout, and it is made tubular up to within a short dis- 
tance of the thread of the screw, the inner diameter being so regu- 
lated with reference to the depth of the thread as to make the area 
of :the cross section at this part the same as the areaof the screwed 
part to the bottom of the thread. 


DOUBLE-CYLINDER STEAM HAMMER. 


Ix our last number we illustrated a double-cylinder steam 
hammer, by Messrs. Thwaites ,and Carbutt, in which the pistons 
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moved. We give on the <agutn 200 an engraving of 
in which the cylinders move. e 

below rises through the internal tube, its 
being ag by the cylindrical-ported valve i 
This vi 


the 
e is worked by the cross rod and links shown. | 


guides. The second illustration shows another mode of forming 

the cross-head. The pistons are down in the position shown in 

the engraving; in a the feet of the arch with 

them, and of course the tup. e idea of combining the frame 
| with the tup is very ingenious. 








ELECTRICAL TESTS OF VARIOUS RECENT SUBMARINE CABLES. 


Tue following Table of valuable data, illustrating the 
compiled by 


electrical condition and supplying every essential | postlonion the most gga Submarine Cables yet laid, has been 
y- 


Mr. Latimer Clarke, and may therefore be regarded as perfectly trustwo' 




















Resistance of Resistance of ——— Sa Approximate Resistance per 
Length.| Diameter. Weight per Knot. Cond at Diel at Persian Gulf Cable Knot when laid. 
24° Cent. 24° Cent. = 100. 
S 
DESCR:PTION OF CABLE. £ Z ge P 223 7 s zi ¥ i 
Pe AIG enley of |] 
3 3 a2] eu |0 2356 é 3 2 
g Ba | gs 2 2| 88°) gs | 288 dy Seeee| CRAG [aa 5 : 8 
aw |o |5 alas Be | aoe = "Ae 63 & =) s) 
Mills. 
Mils. | Mils. Ibs. | Ibs. | Tons.| Tons. | Ohms. of {Millions of Millions of Ohmg, | Ohms. 
. * ‘Ohms.| Ohms. ‘ie oo 242} 3°59 
I Section 
1.—Malta and Alexandria Cable. Conductor a 7 wire strand. 18 Iron Wires | Pn ol 192 3°56 
0°120in. diameter. (Laid 1861.) .. o oe ee oe ee oe 1330 153 | 463 | 0°48089 | 400 | 400) 1°68 | 2°13 349 | 85°2 115 129 - 106°7 Section 
Benghazi 
Alexandria 7151] 3°54 
\ Section 
‘Fao-Bushire " 
— } 495 6-46 
Bushire 
= 326 | 6°21 
2.—Persian Gulf Cable. Segmental Conductor. 12 Lron Wires 0'192in. diameter. tion 
Exterior Covering of Asphalte Compound. (Laid 1864.) oe te - 1245 110 | 380 | 053839} 225 | 275 | 3°06 | 3°73 6°25 | 851 190 190 100 100 Mussendom 
Gwader 342 6°40 
Section 
Gwader 
{ Kurrachee }239| 6°30 
Section 
3.—Hlooper’s Cable for River Crossing in India. Conductor a7 wire strand. 12 
Iron Wires 0°2in. diameter, (Laid 1865.) ee oe oe oe oe. 46 110 | 380 | 0°53839} 180; 330 33 3°38 698 | 949 8064 8064 78 96 _ - 
4.—Atlantic Cable. Conductor a7 wire strand. 10 Steel Wires 0°095in. diameter. 
Each wire covered with tarred Manilla hemp. (Laid 1865.) .. ee oe 1896 147 467 | 0°50200 | 300 | 400 | 0°632/ 1°75 4°522 | 87°7 365 391 101°4 101-9 3128 4°202 
5.—Persian Gulf Cable. (Additional length.) Solid Conductor. 12 [ron Wires , 
similar to No. 2, Exterior Covering of Asphalte Compound. (Laid 1866.) 160 110 | 380 | 053839 | 225 | 275 | 306] 3°73 601 | 872 395 395 95 100 — _ 
6.--Ceylon Cable. (Hooper's Core.) Conductor a7 wire strand. 12 Lron Wires 
0°2in. diameter. Exterior Covering of Asphalte Compound. (Laid 1866.) 35 110 | 380 | 0°53839| 180] 330 33 38 752) 881 7949 7949 79°6 96 7000 _- 
7.—Core for India. (Hoopsr'’s.) Core similar to No.6. No Iron covering. (Laid 
66.) « ee oe oe oe oe oe ee oe oe ee 40 110 | 380 | 0°53839; 180]; 330) — _- 759 87°4 8526 8526 79°8 96 _- - 
8.—Atlantic Cable. Conductor a7 wire strand. 10 Steel Wires similar to No. 4, 
* each covered with white Manilla hemp. (Laid 1866.) .. ee oe ee 1852 147 | 467 | 0°50200| 300} 400 | 0°632/ 1°50 4°371 90°9 374 401 101°4 1019 2385 40616 
9.—England and Hanover Cable, Conductor a 7 wire strand, 12 Iron Wires 
0°305in. diameter. Exterior Covering of Asphalte Compound. (Laid 1866.) 240 87 | 280 | 050763; 107 150 | 8°003 | 10°94 | 12°070 | 92°3 272 272 92°3 100°9 1010 1171 
10,—Placentia Bay and Sydney Cable. Conductor a7 wire strand. 12 Iron Wires 
0'148in. diameter. (Laid 1867.) .. ee oe oe oe on oe 320 102 | 348 | 053298; 150} 230) 2°15 25 8°958 88°8 455 465 102°3 97°8 _- _- 
























































* NOTE.—The “ mil” is the one-thousandth part of an inch. 


LATIMER CLARK, April, 1867. 








FRENCH INLAND NAVIGATION, 


In concluding our last article on this subject, with refe- 
rence to the improvement of the Lower Seine navigation, 
we inadvertently omitted the table of costs given / the 
French engineers. We now insert it, and although unfortu- 
nately it only treats of generalities, without specifying the 
quantities of work done, it is to a certain extent instruc- 
tive :— 





Works. £ a 4 
Towing-paths between Rouen and Duclair.. .. .. 59,736 10 0 
Embankment between Villequier and Quillebeuf .. 11,6550 8 6 
Embankment between La Meillerale and Villequier.. 26,711 16 0 
Banks between Quillebeuf and Tankerville, and 173,610 0 0 
banks between Quillebeuf and La Roque oo ¥ 
Prolongation of northern embankment below Tan- 43,621 10 0 
kerville .. «+ e+ «ce of oF 6 oF oF 
Prolongation of embankments between La Roque 
SRMOMD x. 8s ae teas sa) v9 bs } 39,309 13 6 
Protective embankment of Villequier .. .. .. «« 3,199 0 0O 
Northern embankment between Rétival and Vil- 
lequier .. «se ef cf cf oF ec ef eof 3956 0 0 
Protective embankment below Caudebec .. .. .. 2,000 0 O 
Protective embankment above Caudebec .. .. .. 1,912 14 0 
Subsequent filling in of the above embankments and 
repair of breaches made by the gea from 1859 to 73,237 16 0 
1066, inclusive «2 coc c¢ cf cf ce ce 
543,845 8 0 


The next work of importance in improving the inland 
navigation of France was the improvement of the Garonne 
below the bridge of Bordeaux. The navigation to that 
important commercial city remained in a very imperfect 
state up to the year 1850, since which time extensive 
works have been undertaken for its improvement, which, 
though still in progress, have already effected considerable 
amelioration in the navigation, In 1823, alarmed by the 
loss of two fine vessels in the lower part of the Garonne, 
the engineers of La Gironde presented a plan to Govern- 
ment for the improvement of the two most difficult 
passages of the navigation, and the subject was extensively 
discussed; but the Council General of the Ponts et Chaus- 
sées disapproved of the project submitted to them, and 
requested the departmental engineers to send in fresh 
plans, but nothing definite was done for several years. At 
length in 1840 a fund was voted for taking soundings and 
drawing up charts of the locality, making observations on 
the tides, &c. These preliminaries, however, appear to 
have extended over a period of nine years. In fact, like a 
her many other works talked of during the reign of 

ouis Philippe, the actual execution was only commenced 
under the present emperor. Amongst the data obtained 
during the long investigation which the subject received 
the following statistics may be quoted :—The Garonne, 
from the bridge of Bordeaux to its position with the Dor- 
donne, has a length of 27,500 yards, and a width of about 
600 yards at high-water at Bordeaux. But this width in- 
creases considerably, so that where the two rivers meet the 
Garonne is 900 yards wide, and the total width of both is 
about three-quarters of a mile. The mean rises of tide 
above low-water mark on the bridge at Bordeaux is 13ft. 
in neap tides and 16}ft. at spring tides. The smallest rise 
of any neap tide observed during ten consecutive years was 
11ft. When the water of the Garonne is at its lowest 
there ié no sensible difference in level between it at Bordeaux 
and at the mouth of the Gironde, and in the greatest 
freshes the rise does not exceed 34ft. The highest tide ob- 
served since 1835 rose 21ft. above low-water mark at Bor- 
deaux. The ebb tide is much quicker than the flood, and 
its duration much longer. The ae flow of the ebb, aided 
by the water of the river itself, forms deep and intricate 
channels in the estuary, the bottom and p of which 





are ‘composed of soft sand and mud cut into gulleys or 
raised into formidable bars, There are five well-defined 
anchorages and as many bars between the bridge of Bor- 
deaux and the sea. Those engineers who have had expe- 
rience in such estuaries will easily understand that the 
great difficulty of the navigation lay in the shifting of the 
passages intermediate between these anchorages, and also 
that, as in common with all such sand harbours when left 
to themselves, the average depth of the water was gradu- 
ally diminishing; in fact Bordeaux, when these works were 
undertaken, ran considerable risk of being left high and 
dry. The first project of 1849 had for its principle the 
alteration of the run of the river banks, for the purpose, 
first, of easing the rapid transverse currents from one side 
to the other of the estuary; secondly, to re-unite the main 
waters at any peers where they had divided into two 
channels; thirdly, to contract any exceptional enlarge- 
ments of the river bed; and, fourthly, to direct the flood 
and ebb waters into the same channel, as in many cases 
they each followed different tracks. 

The necessary expenditure was estimated at £140,000. 
The first work undertaken was the improvement of the 
bar of Montferraud, about halfway down the navigation, 
which was commenced in January, 1854, and included the 
formation of an embankment 2,500 yards long, between 
the left bank and the lower end of the island of Grattequina, 
which here divides the river into two arms, and of another 
transverse bank 300 yards long, uniting the island to the 
shore. The effect of these works was thoroughly satisfactory, 
as the waters were confined in a much narrower channel, and 
the tide, which had previously flowed by the left bank and 
ebbed by the right, was forced to confine itself to a single 
channel. These works were executed in 1854-5, at a total 
cost of £16,700. The depth of water on the bar previous 
to their commencement, 7.¢., in 1853, was 5ft. 6in.; it had 
at one time been known to fall as low as 2ft., but the mean 
depth since 1855 has been maintained at upwards of 13ft. 
From 1853 to 1860 a sum of £18,614 has been employed, 
first in removing the numerous encroaching points on the 
banks of the Garonne and on the Isle du Nordin the Gironde, 
which were obstacles to navigation, and had a prejudicial 
effect on the currents; secondly, in closing by embank- 
ments three channels occurring between the islands of 
Mocan, Gazeau, Ile du Nord and Ile Virte, which divided 
the Garonne at its mouth into two parts. These works 
had the effect of throwing a much greater volume of water 
into the main e of Bec d’Ambed, but the effect pro- 
duced was insufficient, and in 1860 further works were 
undertaken at a cost of £75,000. These operations resulted 
in altogether changing the passage across the Bec, and con- 
sisted, first, in the partial closing of the entrance of the Mo- 
can arm by means of a longitudinal embankment of 3000 
yards, in which, however, a passage of 800 yards was left for 
the navigation of barges. The entire depth of water, how- 
ever, Was not preserved in this passage, as a submarine 
dyke was formed, connecting the points of the main 
embankment, and rising to a level of 10ft. below low 
water mark; secondly, in the construction in prolongation 
of the Bee, a spur of about 1600 yards in length. The 
latter work has only been completed for a distance of 
800 yards, the desired effect in deepening the main channel 
having been so far attained as to render its continuance 
unnecessary. The depth of water across this bar, which 
had never exceeded 6ft. during the fifteen years preceding 
1850, and had been as low as 4ft. in 1848-9, has since the 
execution of these works attained a mean depth of 10ft. 
by soundings taken down the centre of the channel, a 


line which does not always correspond with the deepest 
water. 

The third principal operation undertaken was at the Bar 
of Bassino, a place at which the ebb tide is widely diverted 
by the Point de Lormont, forming no defined channel, 
whilst the flood, following the right bank, scooped out a 
deep but very narrow . Here, from 1860 to 1863, 
was constructed a longitudinal embankment of 5000 yards 
in order to divert this of the flood tide from the 
bank, and at the same time the embankment previously 
mentioned between the island of Gratuquina and the left 
bank was raised to a height of 164ft., the result of which 
was that the channel of the ebb became defined and ap- 
proached the left bank of the river, and was further regu- 
lated by a bank of upwards of a mile in length starting 
from the upper end of the island. The depth of water on 
the Bar of Bassino for the seven years preceding 1860 was 
on an average 6ft. 8in. The result of the works under- 
taken upon it has been less marked than that of any of the 
other operations undertaken on the Garonne, the mean 
depth of water, low water spring tides, having only been 
increased to 8ft.; however, with the 13ft. rise of a neap 
tide added, the available depths over this bar, which is the 
limiting entrance of the Garonne, is 21ft. The cost of the 
two last operations, extending from 1860 to 1866, has been 
£69,000, The total expenditure on the Garonne since 
1864 up to the present day has amounted to £105,142 3s. 4d. 
There remain still two rather formidable shallows to be 
dealt with, those of Bacalan and Cailloux; the first is 
situated just below the port of Bordeaux at the point 
where the channel passes from the right to the left look 
of the river. ‘ Previous to 1860 the depth has generally 
been about 8ft. (low water spring tide), except in 1820 and 
1858, when it was a foot shallower, but since 1861 it has 
constantly diminished, and last January had become less 
than 6ft., in consequence of which great care is necessary 
in taking the transatlantic steamers and other large 
vessels through this passage at the highest point of the 
tide. On the bar of Cailluux the difficulty is not so much 
felt, as vessels, after passing always arrive at it 
almost at high water, but its depth has considerably dimi- 
nished—so much so, indeed, that in the last ten 
years the water in the channel has decreased from 
9*t. to 5ft. The French engineers, however, are of opinion 
that the works already executed can have no effect, 
either prejudicial or otherwise, on the water of these two 
bars, the expense for the improvement of which they esti- 
mate at about £50,000. As will be seen, from the alarmin 
diminution of water which we have mentioned on some o: 
the bars, these works have not been undertaken a day too 
soon for the safety of the port of Bordeaux. As, however, 
they have so far only consisted in the embanking and 
judicious management of the currents, and it has not yet 
Seen necessary to resort to dredging, by which means only 
so many of our own harbours are kept open. <A reswmé 
of the works executed for the emprorennens of the Clyde 
during the last fifty years would give material for an 
interesting comparison between French and English works 
of this nature. The channel of that river has been 
deepened for a considerable length from an average of 18in. 
to, we believe, 8ft. or 9ft. at low water. 

It is worthy of remark that although fears for the regu- 
larity of the service of the Brazil line of steamers were 
entertained when Bordeaux was chosen as their port of 
departure at an early period of the progress of those works, 
yet no vessel of that line has ever been delayed in its 
passage down the Garonne. The engineers who have had 
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the direction of these works are MM. Deschamps, engi- 
neer-in-chief, and Pairier, second i epginert, from 1840 to 
1852; MM. Dreeling, yy s- and Pairier and 
Joly, second engineers, t 1856, and in 1865 and 1866 

. Pairier returned as engineer-in-chief, with M. Joly as 
his assistant. The plans exhibited by the Ponts et 
Chaussées show the condition of the Garonne in 1842 pre- 
vious to the commencement of these works and its state 
as at present improved. 
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Class 1 —PRIME MOVEBS. 
Steines Fixed Steam and other Engines, Horse, Wind, and 
ater Mills, Gearing, Boilers, Fittings, &c. 

3082. J. ., Greenfield, York, “Apparatus for Te y retain- 
ing and applying heat to the heating of water in locomotive '— Dated 
23rd November, 1866. 

This invention relates more ot gery A to that class of high-pressure boilers 
known as the locomotive boiler, and is designed for the purpose of heating the 
water supplying the boiler during its circulation or Sey tee the feed 
pipes of such steam boilers before such water is injected the same. The 
improvements consist in the novel adaptation, construction, and arrangement of 
a box or boxes containing a series of pipes through water is 
to pass on its passage to the boiler ; om ee me 
locomotive engine, and is so arranged and constructed that it will allow the 


Post-office Order, 
oodcroft, 





water as it circulates becomes 

are employed they are to be placed in such a position that each separate cylinder 
will exhaust its steam into its own box, from whence the steam is injected 
through suitable openings into and out of “the blast pipe. These boxes contalu- 
ing the pipes through which the water circulates on its e to the boiler 
may, if desirable, be supplied with a jet of steam from boller which will 
assist, in conjunction with the exhaust steam, to heat the circulating water in 
the said pipes, as before described, or such jet of steam may be employed sopa- 
rately and independently for the said purpose.— Not proceeded with. 


Class 2.—TRANSPORT. 

Including Reem and Plant, Road-Making, Bean Vends, Hie 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

3077. J. and W. KITCHEN and 8, SAMUELS, Accrington, ‘‘ An improved 

railway brake, a portion of the apparatus of which can also be as 
@ means of communication between the guard and driver of @ railway 


, 1866. 

The patentees claim, First, the ‘hovel construction and 
tenders or other convenient place of locomotive yo ota 
solely under the control of the engineer, the piston rod of which is in connec- 
tion with the brakes of the the train, oy aie sane 








guard and driver, or vice versa; and lastly, the employment 
friction bowls for applying the brakes, together with their arrangement, con- 
struction, and adaptation to the guard's van, as described and shown in the 





like goods, and in the li —A 
from George Joseph Richardson, Philadelphia, Pennsylvania, US. 

575. THEOPHILUS BERRENS, Tarbes, t de Paris, ** Im- 
provements in the process and apparatus for perforating tunnels and galleries 
of mines of great length through rocks much quicker than by the process 
hitherto employed.”—Ist March, 1867. 

592. ANN CATHERINE LAURYS, Louvain, Belgium, “ A new and useful fabric 
for elastic stockings, stays, or corsets, bandages, and other similar and 
analogous articles.”—2nd March, 1867. 

= t- WILLIAM LEWIS, Birmingham, and GEORGE ARCHBOLD, Hands- 

rth, in needie cases.”—4th March, 1867. 

652. WILLIAM Youne, ” Straiton, and PETER BRASH, Leith, Midlothian, ‘‘ Im- 
provements in the distillation "of bituminous substances.”—7th March, — 

663, MICHAEL HENRY, Fleet-street, London, *‘ Improvements in apparatus fo 
measuring the speed of ships and other vessels and the velocity of amar 

from Atfred Anfonso, Boulevart 








707. JOHN ee BuINIES, Fieldgate-street, Whitechapel, London, “ Im- 
for the manufacture and reburning 
of animal charcoal, and for distilling oy on other like substances.”—12i 
March, 186 
790. wakean EDWARD NEWTON, Chancery-lane, London, ‘‘ Improvements in 
mac! ."—A communication from Constant Peugeot, Rue St. 
Paris. —15th March, 1867. 








1719. WILLIAM ROWAN, Belfast, Antrim, 'y for 
or cleaning flax, hemp, and re fibrous mont ty and for | pre- 
paring the same for spinning.” —11th June, 1867. 
1721. JOHN MILLWARD, Birmingham, “ A combined step cover and; whee 





882. WILLIAM EDWARD wena me Chancery- lane, London, “ Improvements in 
the valve gear of steam engines.” —A ‘A communication from William Wright, 
New York, U.S.—26th March, U.S. 





gs, whereby the guard is © Sane OS brake in case the loco- 
motive becomes disconnected from the engine when the steam brakes are not 
coupled up with the brake cylinder. 


ae 
Including M. echanical Operations connected with 
Preparing, a Printing, Dyeing, and Dressing 


3087. T. R..and T. W. HARDING, Leeds,“ Machinery for drilling combs and 
hackles * Dated 23rd November. 1866 





These improvements consist in i drills working to each 
other, so that the holes drilled from con’ of the brass in the 
middle and form one straight hole. The heads are as are com- 
mon] , and are so fitted on to the slide carries 





kt astecntiay 1 oppo 
brass or s' or n 
t ent, the dist of 
work to be done. se ieee ese Sa 
which the inventors make 
together the two drilling 
Tod or bar with suitable screws for 
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uses a separate steam or other motive power engi 
or sections. He proposes to dispense 

the end of the shed, and from which the cross shafts are driven, and to place 
to such end, each crank shaft 


Class 4— AGRICULTURE. 
Including Agricultural ey ey Implements, Flour 


3083. R. POTTER, M.A., Balkington, Warwick, “ Cleansing, purifying, and 
various kinds of grain.” —Dated 23rd November, 1866. 

The patentee claims, First, the application and adaptation of chloride of lime 
(bleaching powder) with or without sulphuric acid to the purpose of cleansing, 
purifying, and bleaching barley and other grain, as set forth and descri 
Secondly, the application and adaptation of sulphuric acid and common salt to 
the purpose of cleansing, purifying, and bleaching oats and other grain, as set 
forth and described. Thirdly, the application and adaptation of sulphuric acid 
alone to the purpose of cleansing, purifying, and bleaching various kinds of 
grain, as set forth and described. Fourthly, the applications and adaptations 
of the chlorines of potash and soda, and also of gaseous chloride as substitutes 
for the purpose of cleansing, purifying, and bleaching various kinds of grain, as 
set forth and described. Fifthly, the application, adaptation, and combination 
of the above ingredients and processes with the ordinary processes for making 
malt, as set forth and described. 


Class 5.—BUILDING. 

Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 

and House Fittings, Warming, Ventilating, dc. 

3120. J. H. ATTERBURY, Castleford, end S. WOOLF, Knottingley, York, “* Manu- 
Sacture of earthenrare and other articles made from plastic materials.” — 
Dated 27th November, 1*66. 

Among the features of this invention are the following:—To one end of a 
suitable foundation plate or table the patentees secure a pugging mill in a 
vertical position, having its pugging shaft actuated by suitable gearing from 
the main driving shaft. This latter is supported by brackets at the upper end 
of the mill, and runs horizontally over the same. From a convenient part of 
the side of the pugging mill they project a bracket, the outer end of which is 
adapted to receive a vertical spindle free to move in a vertical direction. To 
the upper end of this spindle they connect a lever of the first order, having its 
fulcrum from the carrying bracket. Between the end of the lever and its 
falcrum they place a loose grooved pulley, which is impinged upon by an 
eccentric keyed upon the driving shaft immediately over it. The effect of such 
impinging is to depress the vertical spindle, and cause an adjustable die affixed 
to its lower end to deacend and impress the clay or other plastic material under 
operation, which has been previously placed underneath the die. The pressure 
of the before-named eccentric upon the pulley placed upon the lever being re- 
moved, balance-weights on the shorter arm or arms restore the vertical spindle 
to its previous position. A rollercovered with flannel, and placed in proximity 
to the die, and receiving a horizontal motion by means of levers and eccentric 
from the main shaft, is now brought into play and passed over the face of the 
die to remove impurities. In front of the die spindle there is a shaft geared 
from the main shaft, and having on its lower extremity an arm so arranged as 
to strike the mould away when the die descends, a “loosing” or vertical 
motion being simultaneously applied to the bottom of themould. A prominent 
feature in this invention is the heating of the metal die, for which purpose gas 
may be used issuing from any desired number of jets, the result being that the 
die leaves the clay or other plastic material more readily. The arrangement 
for feeding and traversing the moulds from the pugging mill to the die forms an 
important feature of this invention. The patentees effect this by a species of 
turntable having its centre equidistant from the pugging mill and the die. 
This turntable is adapted to receive four moulds—by preference one at each 
quarter of its periphery—and is actuated by suitable lever and ratchet apparatus 
underneath the foundation plate or table, being so arranged that it revolves 
one-fourth of a circle at each stroke, so that whilst the material for operation 
is being discharged from the pugging mill to the mould under it another is 
under the die receiving the impress, one intermediate waiting for impress and 
one waiting for a fresh mould. A wire knife actuated ty bell crank and levers 
from the main shaft passes reciprucally under the pugging mill and cuts off the 
required amount of clay, or other plastic material, which is forced through dies 
—round or other required shape—secured to the bottom of the pugging mill. 
The above machinery may be actuated by hand or other motive power than 
steam if desired. 

3170. H. A. DUFRENE, Finsbury, “ Fireplaces.".—A communication.—Dated 

Ist December, 1866. , 

According to this invention the grate containing the fire is placed in a hollow 
metallic casing which is filled with water. This casing is of a cylindrical form. 
leaving the front of the fire open, and the upper part is open for the passage of 
the smoke. This kind of jacket may be placed in a fireplace with a marble 
mantelpiece, or may be isolated; ‘tis filled and emptied by means of taps. 
The place under the grate where the ashes fall is cased with sheet iron and 
closes like the lower part of the grate. A door made in the ash box aliows of 
the ashes being removed, and openings give access to the air, which after 
entering is heated by the lost heat of the ashes and small coal falling therein. 
—Not proceeded with, 

3188. D. S. CHATER, Blackorton Vicarage, Devon, ‘* Chimney tops for the pre- 
vention of smoky chimnevs.”— Dated 4th December, 1866. 

This invention rclates to the application of a double coned surface to the tops 
of chimneys, whereby to prevent down draughts, and at all times maintain a 
free escape for the smoke from the chimney top. The inventor applies this double 
coned surface to revolving cowls in which the smoke emerges in a vertical or hori- 


z 





. zontal direction. The escape openings of chimney tops are usually circular, and 


he makes the addition to be applied thereto according to this invention also 
circular in accordance therewith, and hat larger in di , it is, as 
before indicated, in the form of a double cone of metal or other material, the 
apex of the one cone pointing towards the centre of and just entering the 
orifice of the chimney top, while the other points in the opposite direction; it 
is fixed in position by three stays more or less, near the periphery, each of 
three or four inches in length, which will be somewhat varied according to the 
incline of the cone, leaving a like distance between it and the mouth of the cowl 
or chimney pot. In wtichever direction the wind strikes this top, it is thrown 
off and prevented entering the chimney ; this top at the same time provides a 
free escape for the smoke.—Not proceeded with. 

3199. V. VANDROY, Paris, “ Cast iron sash windows to be adapted to purlin tile 

or slate roofing.” —Dated 5th December, 1866. 

This invention consists of an improved system of cast iron sash for sky-lights 
or roof windows of the styles known as the ‘‘tabatier8” and the “ belle 
voitine,” for pantile, slate, tile, lead, and zinc roofing, and generally for all the 
forms of material used to cover roofs. This system is essentially based on the 
various forms to be given to the contours of sashes, such forms or shapes being 
similar to the covering of the roof on which they are to be placed. The result 
of the identity of form of sash and roof is an equal multiplicity of points of 
contact, and an equal security against leakage. For pantile roofs the sashes 
are composed of cast iron pantiles cast together to accord with the fitting and 
arrangement of those of the roof. They are in fact parts of roofs, in the 
middle of each of which is made an opening, and a sky-light or tabatiere is raised. 
It is the result of a casting of pantiles in a mould taken in plaster from the 
pantiles themselves. For slate, tile, lead, and every other form of roof, the 
inventor proceeds in the same manner, following the same principle of opening 
and adopting the same means. 

3200. J. TOWARD, Newcastle-upon-Tyne, ‘‘ Machinery for the manufacture of 
bricks.” —Dated 5th December, 1366. 

The patentee claims the improved arrangement of machinery described and 
shown in the drawings, wherein a hollow rotating moulding wheel is employed, 
formed with an even number of moulds, recesses, or matrices, the movable 
bottoms of each opposite pairs of moulds being connected together and actuated 
by an eccentric shaft or bearing in the manner described. 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
, 
plements of War or for Defence, Gun Carriages, &c. 
3198. C. M. FONTENOY and J. N. DOFFELD, Paris, ‘‘ Fastenings of covers for 
or cases used in naval gunnery.”—Dated 5th December, 1866. 

In the naval marine the powder is placed in such part of the ship that, in 
case of necessity, the said part may be filled with water; it is, however, 
advantageous to remove the water after the danger has passed, and to recover 
the powder in as perfect a state as it was before the i n, a ding 
to this in jon this desid is obtained. The fastenings, forming the 
subject of the present invention, are perfectly hermetical, and can at the same 
time be opened and closed with great facility. According to one arrangement the 
fastening is composed of a metal ring, made by preference of bronz», rivetted 
and soldered to the top of the copper veesel for containing the powder. The 
ring is fitted with, by pref jecting pieces of metal hollowed 














e, three mw Ss 
out on the under side to receive the ends of a cross-piece having arms in 
number corresponding with those of the projecting pieces ; the ring is also pro- 
vided with a projecting ring, whereby an hermetically closed joint is obtained. 





This invention has reference to a previous patent dated 15th November, 
1862 (3084). The shell according to this invention retains the 
characteristics of the 


—’ 


Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, be are g oS ony hema gmmaaaa 
ments, Lamps, Manufactured Articles of ée. 
=.>. be Soho-square, London, ‘‘ Furniture springs.”—Dated 28th 


This invention relates to the springs used for giving elasticity to v.attresses 
and seats and for other like commonly called farnitvre springs. 
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Class 10.—MISCELLANEOUS. 
Including all Specifications net found under the preceding heads. 


2857. J. PLAYER, Morton, near Stockton-on-Tees, ‘‘ Lining or felting 
puddling and init unde ahah teenie toe. 





the base. The coil of wire forming the top, as well as that forr-ing the 

of the spirals, is usually fixed to the next coil by twistiug the end of the wire 

obliquely around the said next = 7 ae it thereto with a ico Pad 
its in 


8p) 
flat bearing, and bear firmly against the surfaces between which the spring is 
placed. The improvements in machinery to be employed in the manu: 

of furniture springs consist in the arrangements hereinafter described of the 

parts of a machine for forming the connecting rings or loops 

the ends of the spring to the adjacent coils, as hereinbefore explained. In the 
base of the machine is a slot through which the end of the coil is passed so as 
to project upwards. A lever working in a vertical plane is made to bend down 

the projecting end of the coil into the base of the machine, and against a 

cylindrical peg. Another lever turning in a horizontal plane carries on the end 

of its short arm a pressing roller. By turning this lever upon its centre the 

wire is pressed around the before-mentioned peg, and bent into the figure of a 

nearly complete circle. Both ends of the spring are similarly treated, and the 

circular ends or loops of the wire are closed upon the adjacent coils of the 
spring at top and bottom by means of an ordinary press. 

3134, G. HASELTINE, Southampton-buildings, Chancery-lane, London, ‘‘ Regu- 
lating and registering the tension of pianoforte springs.” —A communication, 
—Dated 28th November, 1866. 

This i ion cannot be described without reference to the drawings. 


3135. G. HOWARD, Berners-street, Oxford-street, London, “ Elastic seat.”—Dated 
28th November, 1866. 


In carrying out this invention the patentee forms, First, a spring seat or 
mattress in the usual way, and upon the canvas covering of this spring mattress 
he applies and secures a coating of horse hair, or its equivalent elastic stuffing 
of sufficient thickness to prevent the individual springs below from being felt 
through the stuffing. Over this he applies a bed or cushion of feathers, the 
case of which he forms with cells or transverse or longitudinal divisions. The 
cellular form of this bed or cushion, and the arrangement of the cells, is shown 
in the drawings. Within the cells or compartments thus formed he inserts 
feathers or down in such quantity as will make a soft, plump stuffing, and from 
the stuffing being confined by the small cells or narrow compartments, its even 
distribution will be maintained, and he thus secures at once the elasticity and 
softness requisite for a luxurious seat. The back cushion and the pads for the 
rms are also constructed in a cellular manner. 








Class 8 -CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

3111. T. J. BARRON, New York, U S., “ Converting iron into steel by the action 

of certain gases, &c.”—Dated 26th November, 1866. 

The patentee claims, First, the use and application for converting iron into 
steel of the compound gas composed of carburretted oxygen with nitrogen and 
cyanogen, o- with nitrogen and carbonic oxide, and either with or without 
ammoniacal and chlorine gases applied substantially as described. Secondly, 
the use, in combination with the process of converting iron into steel by the 
application of the gases mentioned in the first claim, of chlorine as prelimi- 
nary to such process for the purpose set forth. Thirdly, protecting the iron or 
metal after it has been steeled or converted into steel from contact with the 
atmosphere while being cooled or hardened, substantially as and for the pur- 
poses set forth. Fourthly, producing nitrogen, carbonic oxide, and cyanogen 
gases by passing atmospheric air, whether heated or not, through ignited char- 
coal, coke, &c., substantially as described. Fifthly, in combination with pro- 
ducing nitrogen, carbonic oxide, and cyanogen, as described in the last claim, 
the use of liquid or other hydrocarbons, substantially as described for producing 
carburetted hydrogen in connection with such other gases. 

3114. W. CLARK. Chancery-lane, London, ‘‘ Manufacture or preparation of 

leather and other materials.”—A communwation.—Dated 26th November, 
866 





1866. 

This invention consists, First, in a method of treating leather, forming a 
manufacturing or carrying process, as also ina mode of preserving it when in 
use. This method consists in introducing neutral fatty matters in solution into 
the pores of the leather, su as to en'irely fill them should the leather be required 
to be completely impervious. Secondly, in’ improved compositions suitable for 
application in the fact and impr of leather, as also to render it 
impervious. Thirdly, in applying this process for preserving and rendering 
fabrics, papers, and pasteboard impervious. The following is the positi 
employed. The inventor makes a paste of yellow or white wax, two parts; 
mutton suet or oil of the same, one part; neatsfoot oil, one part; benzine or 
tar, schist, or petroleum oils, one part. The composition of this paste may be 
slightly modified without changing its principle. 

3117. C. CROCKFORD, Holywell, Flint, “ Improvements in the reduction and 
treatment of zinc ores in the manufacture of spelter, and in the utilisation 
of the products resulting therefrom, and also in the construction of furnaces 
and apparatus employed for such purposes.” — Dated 27th November, 1866. 

The patentee claims First, the addition of a sufficient quantity of sulphur 
vapour to the sulphurous acid gas generated by the calcination of sulphuret of 
zinc to render it ically ble for the ff of sulphuric acid, 
either by causing it to pass through chambers or kiins, heated or not heated, 
containing sulphur, or any metallic sulphuret. Secondly, the mode of charging 
the sulphurous acid gas with additional sulphur vapour, by causing it to pass 
through a chamb ining sulph of zinc, which is kept stirred or 
agitated without the admission of atmospheric air. Thirdly, the peculiar 
construction of retort furnaces for the reduction of zinc ores having a succes- 
sion of fire-places in advance of a succession of blocks of retorts; and lastly, 
the construction of the fire-place with its length parallel to the retorts, as 
shown in the drawings. 


Class 9.—-ELECTRICITY. 
Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 

3023. W. E. GEDGE, Wellington-street, Strand, London, “ Improvements applied 
to clocks and to the receiving apparatus of telegraphs.” —A communication.— 
Dated \ith November, 1866. 

First, the mechanism of the clock or telegraphic apparatus is not changed, 
but as many movable dials are fitted as there are indications to be given ; two, 
if it be desired to have only the hours and the minutes, or three or a greater 
number according to the indications required from the clock or chronometer, 
Secondly, this movable dial is placed on the axle of the wheel of the hours, 
minutes, and seconds, in such a way that the indication of the minute corre- 
sponds perfectly with the tooth which establishes this division of the minutes, 
Thirdly, the movable dials are hidven by a screen or cover, leaving visible for 
the hours only the hours corresponding to the twelfth of the dial; in other 
words, only one hour, one minute, or one second, passes at a time. 

3038. J. L. CLARK, Westminster Chambers, Victoria-street, London, “ Electric 
tel phs.” —Dated \9th November, 1466. 

The First of these improvements consists in the construction of the iron posts 
or standards used for supporting telegraphs. The Second, in rolling the iron 
poles with two or more flanges or longitudinal wings on opposite sides of the 
pole, so as to give greater strencth and stiffness to the pole in the direction of 
these flanges than in any other direction. The Third in forming the body of 
the pole of wrought iron plates rivetted together, and the top length, which 
carries the arms and insulators, of a solid wrought iron tube, either cylindrical 
or tapered, by which combination a maximum of strength with a minimum of 
weight is obtained. The Fifth improvement relates to the construction of the 
supports for the insul: The pat makes the bracket or support of the 
insulators of a combination of wrought iron with cast iron, or steel with cast 
iron. The Sixth improvement consists in the h t of the insul to 
the supports, which is effected by means of a screwed socket-piece, which is | 
cemented into the interior of the insulator. This socket-piece may be of metal, | 
vulcanite, or other suitable material, or of cloth, or other fibrous material, 
saturated with glue, or other adhesive matter; but the patentee prefers to con- 
struct the socket-piece of lead or copper. The Seventh improvement relates to 


























lowering weigh out this invention it is proposed to 
employ in conjunction with other parts as described two 
in the contiguous of which are respectively formed a series of 
anni concentric wedg projections, and a correspo' series of 
sii shaped ith a view to the required adhesion or 


on to feathered 
portion of the spindle which should be in the same axial line with the first, 


smooth disc or plate on the same spindle there is compressed a helical or 
volute spring or springs, or a spring of india-rubber or other elastic medium, 
the convolutions of the spring when a helical or volute spring is used being, by 
preference, made to gradually diminish in diameter towards the outer end, 
such spring being composed of a bar of a double convex section, so that when 
pressed home the curved outer side of one convolution will enter and press 
against the curved inner side of the adjoining larger uti The 
requisite degree of compression of the spring or end pressure is maintained 
by tie or coupling rods which connect the two last-mentioned discs, but which 
are free to play longitudinally through the smooth disc when end pressure is 
applied to the outer or smooth disc. This end pressure is applied by means of 
a screwed tubular collar turning freely on the spindle, and rotated by a hand 
wheel, such collar being screwed into the end of a clutch box or frame, which 
may be attached to the pinion disc, or may rotate with the spindle, or the 
tubular collar may be screwed on to the spindle, or the inventor may dispense 
with the collar and screw the spindle into the clutch box. If the clutch box 
rotates with the spindle, its interior should be provided with projecting 
ribs or recesses or projections on the last-mentioned one of the two grooved- 
faced friction discs, and also the smooth disc; but if it rotates with or is fixed 
to the pinion, then it may be made smooth inside. By exerting an end 
pressure on the smooth disc the increased compression of the spring thereby 
produced will force one of the friction discs against the other, when the 
—_ will be coupled, and rotary motion will be transmitted.—Not proceeded 
with. 

2874. J. H. JOHNSON, JLincoln’s-inn-fields, London, ‘‘ Rolling metals.”—A 

communication.—Dated 6th November, 1866. 

This invention relates to a mode of rolling T, double T, or U, shaped metal 
bars, and bars of a similar character, as well as bars of a flat or rectangnlar 
section, and to the means employed therein, and consists, essentially, in the 
employment of a pair of lateral adjustable rolls running loose on vertical uxes 
in sombination with a pair of rolls on horizontal axes, whereby the top, 
bottom, and side or sides of the bar may be rolled simultaneously. The upper 
roll may be raised or lowered by screw spindles or otherwise to give any 
desired thickness of metal to the rolled bar, and the two lateral rolls which 
revolve loosely on their axes, and which rotate by their contact with the metal 
passing between the horizontal rolls, may also be adjusted nearer to or further 
from the ends of the horizontal rolls hy screw spindles worked in concert or 
separately, or otherwise adjusted. These several rolls will of course be 
shaped in accordance with the form of bar to be produced, and any convenient 
4 for giving motion to the main rolls, or if 








arrang' t may be ploy 

desired to the lateral rolls. 

2876. E. H. BENTALL, Heybridge, near Maldon, Essex, ‘‘ Manufacturing screw 

nuts.”—Dated 6th November, 1866. 

This invention relates to the use of a series of machines of novel construc- 
tion for facilitating the manufacture of screw nuts from bariron without the 
same being required to be heated. The first stage of the process of manufac- 
ture is to cut up bar iron into pieces of uniform size to constitute nut blanks. 
For nuts of ordinary thickness the patentee uses a novel construction of 
shearing machine, into which the bars arranged side by side are fed. At 
every descent of the cutter a series of nut blanks, corresponding in number to 
the bars fed into the machine, will be severed. For nuts having what is 
known as‘‘one and ahalf thickness,” or any greater thickness, he prefers, 
however, to employ a kind of planing machine fitted witb a series of parallel 
cutters, which will operate upon several bars simultaneouslv, and cut them 
into nut blanks by being traversed over the bars, and fed and kept up to their 
work by an intermittent feed motion. The blanks thus formed are to be 

d in any app d way, and they are then ready to be submitted to a 
novel construction of drilling machine in which the centre of the nut is bored 
out, the blanks being fed into the machine by hand in rapid succession. 

next operation is to tap the nut, which is effected by a machine similar in 

construction to the drill. The thread having been cut, the nut is faced ina 

lathe of peculiar construction, after which the nuts are shaped in a shaping 
machine, and are finally submitted to a finishing facing operation. The 
invention cannot be described in detail without reference to the drawings. 

2893 J. and M. DEAIN, and J. H. SUPTON, Rotherhithe, “* Method of closing and 
keeping open at any distance doors and gates in lieu of using springs, 
straps, &c.”—Dated 7th November, 1866. 

In performing this invention the patentees propose using a series of pulleys so 
fixed as to be within a small compass at the bottom or top of the door, near the 
hinge edge, with lines passing over the said pulleys, and weights attached at 
the ends thereof, which so govern the door that it may be made to close or 
remain open at any distance required, whereby slamming is prevented. The 
pulleys, lines, and weights may be kept entirely out of sight, and the lines may 
be made of wire, rope, chains, or any other suitable material, also the door may 
be fastened in the ordinary manner without interfering with the above arrange- 
ments. 

2894. W. GOODBRAND and E. T. HOLLAND, Manchester, “ Apparatus for 
rendering the security of safes and other depositories more effective.” — 
th November, 1866. 

This invention is designed for the purpose of indicating burglarious attempts 
to open safes, and for giving alarm or information of the same to watchmen or 
others, the first object being accomplished by extinguishing a certain gas light 
by means of a novel arrangement of mechanism, the alarm being given by 
electrical apparatus in combination with such mechanism, which first arrange- 
ment, either used combined with or separately from the electric apparatus, 
constitutes the chief feature of the i ion, the extingui of a gas jet for 
such a purpose being well-known. The apparatus is secured within the safe or 
depository, and consists of a chamber which is supplied with gas from outside 
the safe, and a glass tube through which the gas passes to a lamp or jet 
situated outside the building, or in the street, or other conspicuous position ; a 
metal pipe enclosing the glass tube also is connected to this chamber, the outer 
end of which pipe is open to the atmosphere. The gas is prevented from 
passing into the atmosphere through the metal pipe by means of a valve which 
is mounted on a spindle or rod, the upper end of which is bent and retained in 
its position by hooking or edging on a hinged rod secured to the opposite side of 
the safe, which rod is also connected with a piston and rod enclosed in a box, 
and as long as the apparatus is in this position the gas will burn in the lamp ; 
if, however, any attempt be made to force open the safe by wedges, levers, or 
other means that will dislodge the hook or ledge and release the valve it 
becomes forced by a spring over the glass tube aperture and ¢xtinguishes the 
light, and leaves the other aperture and the gas open to the atmosphere, and at 
the same time the other end of the valve rod in falling pl an el 
circuit from a battery in the safe or elsewhere, and causes a bell to ring above 
the lamp, or elsewhere, for any duration of time, which may be determined 
by any well-known arrangement of spring and clockwork. 

2895. P. KIRK, Workington, Cumberland, “ Apparatus for rolling metals.”— 
Dated 7th November, 1866. 

This invention relates to that description of machinery employed in rolling 
metals in which three rollers are used, one above another, and acting together, 
and the improvements consist in raising the middle roller in combination with 
fixed or stationary—that is unadjustable— hearings, and in making the bearings 
of the top and bottom rollers movable or adjustable, so that the thickness of 
the metal passing between the rollers may be regulated by raising or lowering 
the top and bottom rollers to or from the middle roller. In order to facilitate 
the movement of these top and bottom rollers, the framings in which their 
bearings are fixed are connected together by shsfiing and levers, to which 
springs may be applied, so that they balance each other. The exact position of 
the top roller is regulated by a screw at each end of the rollers as usual ; 
another improvement consists in adapting or applying two screws beneath the 
bottom roller for the purpose of regulating the same, the two screws being con- 
nected together (or the nuts thereof) by means of gearing, so that both roilers 
may be raised or lowered simultaneously. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 

Tae PRELIMINARY MeeTinc Reviewep: The Standard Prices: 
The Report of the Executive: The Resolutions of the Meeting— 
ANOTHER AGGREGATE MEETING OF THE IRON TRADE OF ALL 
ENGLAND IN Lonpon : The Select Committee and the Ironmasters: 
Probable Effects of the Government Factories Bill—TRADE DURING 
THE WEEK: Few Orders: Stock-taking: Hay Harvesting: Low 
Prices for Galvanised Sheets: Improved American Demand—Pic 
Iron : Good Inquiries: ‘Prices Firm —IRONSTONE : Encouraging 
Sales: Firm Prices: Demand for Foreign Ores—Coau: Unim- 
proved : Pri ing—Mr. A. 8. Hewitt’s EVIDENCE BEFORE 
THE TRADES’ UNION COMMISSIONERS—THE NEW ZEALAND IRON 
Lanp Company: Meetings Here~--HakDWARES UNCHANGED— 
Paris MEDALS—THE WORCESTER AND BIRMINGHAM CANAL, AND 
Messrs. McCLeaNn, BRaSsEY, AND ELLIOTT—TWENTY PER CENT. 
BANKING—-COVENTRY EXHIBITION—BIRMINGHAM CH ‘MBER OF 
COMMERCE : to Send Out Representative Workmen to 
Report on Paris Exhibition: The Anglo-Austrian Treaty : Inter- 
national Maritime Laws—BoarD OF TRADE RETURNS: Metals 
and Customers, with Proportions Specified. 

LAST WEEK we stated briefly what was the decision to which the 

ironmasters came at their prelimi meeting in Birmingham on 

the eve of our publication. It was determined that no alteration 
should be made in the “‘list” prices of iron, which will therefore 
remain at—for bars £7 10s., hoops £8, and sheets £9. It was then 
shown that the committee reported upon their efforts to induce 
the Government to adopt their legislation on the Factory Acts to 
the necessities of the trade, but that they had been unsuccessful, 
the select committee, which the trade suggested in the expectation 
that evidence of a practical character would be received, having 
declined to hear any such testimony. We now give the text of the 
committee’s report. It is as follows:--‘‘The questions which 
have employed the attention of your committee during the past 

+ ave arisen entirely from the consideration of bills before 

liament, brought in by the Government and by private members. 

Some of the latter have been needless, and have entailed much 

trouble upon the association in — them. The bills referred 

to are :—1l. Law of Master and Servant, which has been nearly 

with Lord Elcho. 2. The Valuation of Property Bill 
and the Mines Assessment Bills, on which evidence has been given 
before the select committee by Mr. Mathews. 3. The Factories 

Act Extension Bill has had the constant attention of your com- 

mittee, who by a most influential deputation whi waited 

on the Secretary of State for the Home Department, on 

April 29th, urged on the Government alterations which the 

iron trade of Great Britain considered necessary. It was 

referred to a select committee, before which it was hoped 
that evidence would have been taken. It was based mainly 
upon the false assumption contained in the third report of the 

Childre n’s Employment Commission, and it will require great care 

on the part of members for the iron districts to prevent unfair 

clauses being added by the philanthropic section. The Trades 

Union Commission has 4 attended constantly by Mr. Mathews. 

The evidence received becomes more and more important and 

astonishing than the stro t opponents to trades unions could 

have conceived.” Upon that report the following resolutions 
were passed :—‘“‘That this meeting regrets to hear the select 
committee of the House of Commons declines to take evidence on 
the Factory Act Extension Bill, a bill which they were appointed 
to consider, and that hereby a great injustice is likely to be in- 
flicted on the iron trade. There is no indisposition on the part of 
the iron trade to be placed under the operation of legislative enact- 
ments for the a of women and children, but the present 
bill is conside: crude, unsatisfactory, and almost inoperative. 

That it will further tend to materially increase the cost of produc- 

tion without securing any mupentien advantages, and is likel 

to create great hardship in some families, as well as to distur 

those generally existing rules between employers and employés in 
their trades.” ‘‘ That this meeting requests the hon. secretary to 
communicate with the members of South Staffordshire and East 

Worcestershire, and all the borough members in those divisions, 

to use their most strenuous efforts to get evidence received 4 the 

select committee on the bill before it passes; and that he wil 
himself in communication with all other members known to be 


additional cost entailed by the em of older hands, yet thatthe 
risk avoided willleave very little difference in the ultimate cost. They 
deny that child labour is as table to them as it is asserted by per- 
sons who are unfamiliar with the operations of this 

Say elton, Cy ate, oe Cee gia ty bee 


of 
inion at all find utterance, to pronounce in favour of the Act as 
etched by the Government, but it is patent that according to the 
expectations of eye tng effect will be to increase 
and the employment of adults, and that much of the cost of the 
education of the children will fall upon the manufacturers them- 
selves, There is, however, much ground for concluding that when 
the Act has been in operation these people will entertain a 
a ne. and they will be amongst the first to desire that 
its repeal 

Very little has taken place in the iron trade or any other 
trades of this district during the past week. The interim between 
the preliminary meeting and the quarterly meetings is usually a 
very quiet time, the a being spent at Midsummer and 
Christmas in particular in taking stock, and making inquiries pre- 
paratory to the quarter-day purchases. The ers that have 
come to hand since our last have been cay aaa a, 
but on account of the stock-taking further, because it is the habit 
of many of the men to find employment in the hay harvesting, 
when at this season orders are scarce, the com tive insignif. 
cance of the new orders has not been so much felt as at other 
times. The Americans are again making a good demand for hoops, 
and the inquiries for sheets keep up in some instances. In others, 
however, they were never fewer for the galvanising descriptions. 
So much dulness in the trade in iron of the description mostly 
used by galvanisers as that which now exists was never before 
known. Owing to the recent small consumption in the chief 
foreign markets—-that of Australia—is glutted, yet consigninents 
continue to be made, and when there is an order to be got the 
competition is very severe. One firm who have been successful in 
securing an order in the past few days, has cut it so fine that 
he is now offering to hand over the specification to another manu- 
facturer if the latter will allow him merely one per cent. on the 
order. The firm to whom the order has been thus offered assures 
that the profits that have been recently obtained have often not 
exceeded that ae. Bars are also being sent away some- 
what more freely to New York. 

The inquiries for pigs and for ironstone are to an encouraging 
extent. In both these departments prices are firm, with the cer- 
tainty of an advance upon the first appearance of improvement in 
the trade. Already the highest prices that are known to have been 
secured for Cumberland ore of the best class have been got here in 
the past few days. That material is in increased demand at those 
furnaces at which the best quality of pigs are produced in this 
district, and the poor Northamptonshire ore is in fair r t. 
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In hardware and cutlery there is considerable increase under the 
last head, and a more than usually large increase under the head of 
tools and implements. Manufactures of German silver, pewter, 

pier maché, lamps, chandeliers, &c., show a falling off. The 

ures are as follows:— 
Month of May. Five months. 
1866. 1867. 1866. 1867. 
Cutlery .. .. £22,868 £39,343 .. .. £200,885 £203,767 
Tools.. .. «+ 46,641 62,240 .. «. 194,248 189,968 
Chandeliers, &c. 277,087 261,147 .. .. 1,367,759 1,367,759 

The increase in cutlery is almost wholly due to the United States. 
In May, 1866, the ex were £1402; last month they were 
£14, In tools and implements the increase may be traced 
mainly to Russia, the United Sta and British North America, 
The Russian exports go up from £16,000 to £25,000. The falling- 
off in manufactures in German silver, papier miché, &c., is pretty 
equally ag | oy In > ad and brass Seceemase lies in brass 
o! sorts, and in wrought or partly wrought co and yellow 
metal, These are the figures:— a ahs 


Month of May. Five months. 

1866. 1867. 1866. 1867. 
Unwrought copper £83,5°3 £87,819 .. .. £258,327 £293,515 
Wrought, &c... 227,232 179,944 .. .. 747,728 785,509 
Brass.. «2 «- 22,551 14,466 .. oo 99,074 66,810 


The marked falling off in wrought co; is mainly due te 
British India, which shows a aunaie from £113,000 to £76,000 ; 
and Italy, which shows a decrease from £20,000 to £2000. 

There was an increase in arms (excepting small arms) and am- 





Coal is slow of sale at the thin mines and where the habit has 
been to sell to ironmasters in |: quantities, the prices now being 
obtained are lower generally by threepence a ton than was got three 
months ago. 

The evidence of Mr. A. S. Hewitt, the American ironmaster who 
has given evidence before the Trades Union Commissioners, was 
known to the leading members of the trade here three months ago. 
It was regarded as interesting, but it gave rise to no surprise. 

A small party of persons about to emigrate to ‘New Zealand, in 
connection with a Taranaki Iron and Steel Company, held meetings 
in Birmingham and Wolverhampton on Wednesday, to induce 
others to join them, with a view of promoting an iron trade special 
settlement on land near the Taranaki Sands. Mr. J. Everitt, of 
London, the chairman of the company, presided, and specimens of 
the iron and sand were exhibited. A similar meeting was to be 
held this (Friday) evening in Birmingham. 

No change of importance has taken place in the hardware trades 
of Birmingham and South Staffordshire during the past week. 
A fair proportion of the medals awarded to the English exhibitors 
at Paris has fallen in this district. 

The negotiations between the proprietors of the Worcester and 
Birmingham Canal and Messrs. McClean, Brassey, an Elliott, for 
the purchase of that concern by the latter, have tal'en through. 
The firm named alleging as their reason for not closing the bargain 
that the alterations the committee of the Lords had made would 
impose burdens and restrictions which had not been previously 





put | contemplated. 


e Birmingham Joint Stock Bank have again resolved to declare 


interested in the iron trade and this subject, with a view to con- | a dividend at the rate of 20 per cent for the las: 
- tes ff ii A fs pe . per annum for the last half- 
vene an carly mosting of delege - the dileeent iee- | year. The Coventry Exhibition continues to excite considerable 


making districts.” 


: : : * . interest. 
To-day (Friday) @ general meeting of the iron and tinplate ; The Birmingham Chamber of Commerce have held another ordi- 


trades, convened by the South Staffordshire Association, is to be 


nary monthly meeting (in council). Atthat meeting the chairman 


held in London, for the purpose of deciding what course shall now , stated, with reference to the artisans’ visit to Paris, that a circular 


be pursued. It has been remarked that upon the third reading of | had been forwarded to a member of the chamber asking for sub- 


the bill in the House of Commons a motion may be made to except 
the iron — from the provision of the Act, and to arrange that a : 
and se 


scriptions to the fund. Upwards of £80 had already been pro- 
mised, and it was anticipated that additional subscriptions would 


te bill shall be drawn up for that industry; or | be yet received. It was expected that twenty workmen, represent- 


thet the bill may be opposed in the Lords. The iron trade: ing the principal trades of the town, would be sent to the Exhibi- 


have much cause for complaint in this matter, but it does 
not necessarily follow that they will be successful in either 
of the proposed efforts to remove the injustice from which 
they are now suffering. They have clearly a cause for com- 
plaint that their testimony has not been taken. That com- | 
plaint is finding stronger expression here from the supposition | 
which is entertained to the effect that the committee have not 
only declined to receive evidence, but have also refused to in- 

luce any of the more important modifications which the trade 
suggested, during their interview with the late Home Secretary, 
when they waited upon him at about the end of April last, and 





tion to make a report, each on his own particular industry. The 
chairman also stated that Mr. Henry Weiss and Mr. W. H. M. 
Blews had left for Vienna, to represent the hardware trades of the 
town before the Anglo-Austrian Treaty Commission. Two resolu- 
lutions, passed at a meeting of the Quebec Board of Trade, con- 
vened to meet Mr. Alfred Field, vice-chairman of the Birmingham 
Chamber of C ce, upon the subject of abolishing privateering, 
wereread. They were to the effect that the board were strongly of 
opinion that such changes should be made in the international 
maritime laws as wonld protect all private property during war, 





| under any flag, whether neutral or belligerent, except such articles 


pointed out that the assumptions in the bill, ran? taken from the as might be declared contraband of war; and that they would be 
third report of the Childrens Employment Commissioners was un- besey te co-operate with the Birmingham Chamber in any measure 


fair, untrustworthy, and therefore injurious to the iron and tin- 


plate trades. The ironmasters correctly describe their feelings in 


their resolutions when they state that they are prepared to adopt 
all necessary and practical measures for the extension of education 
and for the protraction of juvenile labour. At the same time the 
iarities of this trade require that the regulations should be so 

ed as not to interfere with the operations of the works to the 
extent, as will be inevitable if the propositions to which the com- 
mittee are understood to have agreed should be carried out. There 
can be no doubt that the tendency of modern legislation is in the 
direction of increased restrictions, with a view to bring about the 
object desired by the Government inspectors of schools—gentlemen 
upon whose testimony so much reliance is placed by the Govern- 
ment authorities. Perhaps it is owing to their knowledge of the 
temper of the House in this respect that the members of Par- 
liament who should be most ready to forward the views of the 
Tronmasters Association are affording very little practical help to 
the ironmasters’ executive. Of this absence of help, much com- 
plaint is now heard. There will be less languor on the part of these 
gentlemen now that the trade are expressing their views somewhat 
plainly, but thereis not much room toconclude that a material altera- 
tion will take place. If these expectations should prove correct, the 
committee can do no more than protest, and when the measure 
comes into operation it will then be seen whether or not it is pos- 
sible for the regulations of the bills to be carried out and the 
objects aimed at attained. At present the manufacturers of hard- 
wares in particular assert that the effect will be very unmistakably 
to increase ignorance and misery. Large employers of labour, 
whose men have children under them, declare that they will not 
run the risk of having half-timers upon their works. The risk 
ken of relates to the fines which may be imposed on account of 
dren being kept at the manufactories longer time than the Act 
specifies, and it aaotes to other regulations over which the pro- 
=. who scarcely knows that the children are upon his works, 
no control. Yet he, and not the real employer of the child- 
labour, is to be responsible by the terms of the Act. The argu- 
ment of manufacturers is, that although there may be a slight 


| proposed to secure that end. 2 
The council decided to petition in favour of the Admiralty 
| Jurisdiction Bill now before Parliament becoming law, which has 
for its object the extension of the jurisdiction of County Courts 
to disputes relating to shipping, where the sum claimed does not 
yadtme £500. . 

The export trade of the country during the month of May was 
a slight increase upon the corresponding month of 1866 and a con- 
siderable increase on that of 1865; but the five months’ trade this 
year are a diminution on the first five months of last year of = 
wards of £6,000,000 in value ; and an increase of only £1,000, 
on the corresponding period of 1865. The precise 
are, May 1865, £13,194,758; May 1866, £15,170,131; and 
May 1867, £15,936,864. The five months’ returns are for 
the first named year £60,901,476, second £78, 227,710, and 
the third (this year) £72,123,393. The imports in May are 
a decrease of about three millions and three quarters, and for the 
five months a decrease of about twice that amount. Taking iron, 
we find the falling off to be in railroad iron, in castings, in hoops, 
sheets, and boiler plates, and —here chiefly—in wrought of all 
sorts. All the other kinds show an increase. The following table 
gives the figures for the month and five months of 1866 and 1867 


respectively :— ; ars 
| Month of May. 























Five months. 
1866. 1867. 1<66. 1867. 
£ £ £ £ 
Iron, pig and puddled .. | 127,951 | 168,034 580, 181 707,268 
Bar, angle,&c. .. .. «- 199,505 208,517 1,016,726 828 525 
Railroad 4. «6 «- «- | 568,172 522,399 1,662,440 1,626,915 
Wire .. . ee ce ee 41,589 33,058 194,194 148,158 
Telegraphic ditto .. ..| 36,860 | 36,478 206,477 66, 146 
Castings os ee ef 81,935 72,429 305,347 240,158 
Hoops, sheets, &e. .. «| 17',593 157,258 768,630 638,435 
Wrought of all sorts .. .. | 271,134 | 196,284 | 1,112,070 869,364 
EE. ca ik a, we 3.113 23,360 16,047 73,4:0 
Steel, umnwrought .. .. 94,025 102,162 461,136 59 *,694 











nition, railway carriages, coals, and tin-plates. In the followin 
articles there was a decrease :—Small-arms, carriages, cordage and 
twine, saddlery, jewellery and watches, ribbons, andcarpets. The 
comparative returns are :-— 


























Month of May. Five Months, 
1866. 1867. 1866. 1867. 
Miscellaneous, 
£ £ £ £ 

Arms (small) .. .s os 32,010 29,783 158,265 182,326 
Ammunition, P... «+ «- 18,312 66,608 101,077 256,682 
Railway Carriages .. «. 14,580 19,660 £0,763 66,963 
Carriages (other) oe ee 7244 3806 17,436 
Coals, Ke. «1 «- oe os | 453,728 5 1,948,110 | 1,985,609 
Cordage and Twine .. .. 33,483 31,505 193,037 150,610 
Carpets |. ss oe «| 65,494 | 54,628 451,*93 | 506,149 
Jewellery, Watches, &c. .. | 35,246 | 29,517 15 704 | 178,296 
Ribbons oe 0c ef ee 8459 5773 40,073 30,081 
Saddlery .2 «2 of «. 24,234 19,143 105 457 81,300 
Tin-plates .. os «8 «os 142,301 200 435 798.232 824,332 





There is an increase in the exports of coal everywhere excepting 
to India. Carpets have fallen off everywhere, particularly in the 
United States, the exports to which have decreased from £42,000 
to £35,000. The United States are accountable for the greater part 
of the increase under the head of tinplates, the export for the 
month having gone up from £96,000 to £127,000. British North 
Awmerica shows a falling off of £4000. Other countries show an 
a of £16,000. The falling off in ribbons is due to Egypt and 

ustralia. 








SCOTLAND: ITS TRADE AND OPERATIONS. 
(From our own Correspondent.) 

Tue Giascow Pia Iron MARKET -—MANUFACTURED IRON—THE 
Coat TRaADE—VESSELS LAUNCHED DURING THE MONTH oF 
June—THE Saip GLENLEE OF GLASGOW—LAUNCHES DURING 
THE PAST WEEK. 

Tue pig iron market has been inactive during the past week, 

with but little desire for business; prices are on the turn in favour 

of buyers, The stock in store has been reduced 7964 tons during 
the month, and now is 249,168 tons, being in Connal and Co's 
stores, 230,271 tons, with warrants in circulation for 214,200 tons ; 
and in the Canal Co’s. stores 18,197 tons, with warrants in circula- 
tion for 16,700 tons. To-day, Wednesday, only 500 tons reported 
at 53s. 44d., one month. Full quotations are as follows :- -pig iron, 
mixed Nos, warrants, 53s. 1d., to 53s. 3d. ; No. 1, g.m.b., . 9d. 
to 54s. ; No. 3, 52s. 9d. to 53s.; Gartsherrie, No. 1, 62s. 6d. ; 

Coltness, No. 1, 63s. ; Glengarnock (at Ardrossan), No. 1, 60s. to 

61s. 

At a full ting of i ters on Wednesday, the 26th ult., it 
was unanimously agreed to conti the reduced make for six 
months longer. 

The shipments of the week are still rather under those of the 
corresponding week of last year. 

The manufactured iron market continues much the same. 
Prices remain without alteration, but there are more orders in 
hand, and most of the works in the district have heen doing a 
greater amount of work these last eight days than for some time 
past. As the season advances we — he a this to continue, as 
the specifications for autumn shipment will soon be in hand. 
demand for warehouse is quiet, and few orders can be looked for 
till after the fair holidays. In shipbuilding iron there is rather 
more doing, but we hear still of low prices accepted, and 
most of the makers of org complain that they have only work 
to keep them going about half-time. Current prices are as 
follows:—First common bars, £7 10s.; second ditto, 
£7; nail rods, £7 10s.; angle iron, £7 5s. to £9; plates, £8 5s. to 
£10; all f.0.b. here less usual discount. 

Coals have become very dull of sale, the market being almost in 
a state of stagnation. e limited business done has been at a 
reduction on our last week’s quotations. Freights to the Irish 
ports are now lower. The advices of coal shipments at the 
principal ports show an amount rather under that of the corre- 
sponding week of last year. 

The Board of Trade have ted a handsome gold watch, 
suitably inscribed, to Captain Bettincourt, commander of the 
Portuguese schooner Salvador, of Terceira, in recognition of his 

lant conduct in rescuing from their perilous position—the 

aving lost her rudder—the captain and crew, twenty in all, of 
the ship Glenlee of Glasgow, on the 4th February last. 

Messrs. Barclay, Curle,and Co. launched on the Ist inst., fore- 
noon, from their Stobcross yard, a beautiful iron sailing ship 
1400 tons register, for Messrs. Gomme Smith and Sons. The 
sel, which was named the City of Delhi, by Master John 
St. Vincent Crescent, will form one of Messrs. Smith's 
packets, and will sail for Calcutta on ay, date. 
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AN AD. TES from the previous company—in other words, the old company had 
WALES D THE JOINING COUNT contracts in hand, and the accounts were handed over to the 
(From our own Correspondent.) present company. But.the most made by the 

Tue Iron TraDe: Prospects not so Discouraging: Easier Tone of | auditors was that ‘‘there was no stock-taking on March 30th.” If 
‘onetary Matters: Expected Orders for Railway Iron— that statement had been true that of the directors would be 
TES : Increase in the Last Five Mouths’ Exports ~Tue Srzam | altogether fallacious, but he (the chairman) had no hesitation in 
CoaL TRADE: Continued Quietness of the Market : Better Inquiry | saying that there was not an atom of truth init, and that there was 


from Continental Markets : Consumption not Equal to the Re- 
sources of the District—PaTENT FurL: Gradual Extension of 
the Trade—Tue Royal SPsNiIsH ComMISSION : 24,000 Tons of 
Welsh Coal Required- -THe New Pier at CarpDirr : Commence- 
ment of the Work—BRECON AND METHYR RaiLway : Re-commence- 
ment of the Cefn Section—Tuk Espw VaLe Company: Ordi- 
nary Meeting—SHortT Sea COMMUNICATION BETWEEN WEXFORD 
AND * ange Waxes: Proposed Harbours at Rosslare and Fish- 
guard. 
Tue prospects of the iron trade at the commencement of the new 
quarter just entered upon are not so discouraging as at the com- 
mencement of the previous one, although it cannot be said that 
the present quarter has been entered upon under the best of 
auspices. Last quarter everything looked gloomy, hardly a ray of 
hope appearing anywhere, and the business of the country seemed 
tobe arrived at a dead lock. Railway securities have since then 
b more negociable, and 'y matters generally have 
assumed a somewhat easier tone, although it must be admitted the 
improvement experienced, comparatively speaking, is a very small 
one. The confirmation of the old list prices was, under the cir- 
cumstances, to a great extent anticipated in this district, and now 
that prices are settled for the next three months it is to be hoped 
buyers will show more readiness to enter into transactions. As 








yet no fresh engagements of any importance have been secured, | 


no foundation for it whatever. The facts of the case were these-— 
in a large concern like Ebbw Vale, the works of which estenting 
over two or three counties, were every item to be weighed an 
separately valued, it would necessitate the stoppage of the works 
for at least six weeks or two months, and that would be necessary 
every year. As regards the coal, the moment it was taken from 
the pit’s mouth it was weighed and delivered into the store, and 
entered to the person in charge, and again weighed when it left; 
thus was kept a regular debtor and creditor account. e same 

lan was adopted with the iron ore, puddled iron, scrap iron, in 

act in every department. After some other remarks a motion 
adopting the report and balance-sheet was put and carried unani- 
mously. Mr. J. Aspinall Turner and Mr. Francis Phillips were 
re-elected directors, and the names of Mr. Curtis, Mr. Longsdon, 
and Mr. Sington were also added to the board of directors, and 
Mr. W. Cooper and Mr. Quilter were appointed auditors. 

A subject of paramount interest to the inhabitants on the 
Welsh and Irish sides of the Channelis now being agitated by 
Mr. George Le Hunt and other gentlemen, namely, the opening of 
steam and railway communication between the south of Ireland 
and England by means of a proposed harbour near Rosslare, in the 
| bay of Wexford, and a harbour to be constructed in Fishguard 
| Bay, South Wales. It has been ascertained, upon unquestionable 
| data, that Rosslare and Fishguard offer the best points of com- 





| munication between the two coasts in question, not only as regards 











launching. Messrs. Pearse and Lockwood, of Stockton, have a 
twin screw on hand for a Brazilian company; this vessel is nearly 
ready for launching. The same firm has a steamer of 1000 tons 
in a forward state, and the weet rn Rompe nboat for the 
English government. At Messrs. oat Deshe, of South 
Stockton, a screw steamer is nearly finished, th 1300 
tons is in course of construction. The dlesborough 
ese Hoven: Bimey and Co. is still closed. Messrs. 
Backhouse and Dixon are building a small screw steamer for the 
continental pig iron trade. The death is announced of Mr. R. 
Hawthorn, senior partner in the firm of Messrs. R. and W. Haw- 
thorn, of Neweastle. At the time of his death Mr. Hawthorn was 
in his 71st year. Mr. Hawthorn began the engine works at the 
Forth Banks, Newcastle in 1817. The question of ing the 
entrance to Hartlepool harbour has again come under consideration. 
The North-Eastern Railway Company has offered to lend the 
Hartlepool Port and Harbour Commissioners a powerful dredger at 
the rate of ten guineas per day, and this offer has been acce pted. 
Mr. W. Jackson has entered into a contract to ship 200,000 tons 
of coal at West Hartlepool during the present year. The Cleveland 
pig iron trade is not very brisk; shipments are, however, 
ceeding to about the usual extent toScotland, Wales, and the Con- 
tinent. Contracts are said to have been concluded on continental 
account. The local demand is represented as somewhat flat. The 
stock in store at Middlesboro has increased to 74,300 tons ; 
makers’ stocks are said, on the other hand, to be slowly working 
off. The present state of the blast furnaces of the district is as 
follows :—In blast, 90; out of blast, 29. 
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ment of interest and expenses and the reduction in the value of 
stock to meet the present state of trade, will leave an available 
balance of £35,968 5s. 6d.; this, with the reserve fund, amounting 
to £85,968 5s. 6d. The directors recommended that of this sum 
£70,000 be written off against bad and doubtful debts, and that 
£5,000 be added to the real guarantee fund. There will then re- 
main a balance of £10,968 5s. 6d. to be carried forward to the next 


account. The produce of the works has been as follows:— 
Years ending March, 
1867. 1856. 1845. 
Coal... «se oo ee ce 1,023,763 tons. .. 986,575 tons, 911,404 tons, 
Pigiron .. .«. «+ 163841 tons, .. 165,812 tons. .. 148, 43 tons. 


Rails and finished iron 109,425 tons. 100,066 tons. 94,714 tons, 
As will be observed from these figures, the annual produc: on of 
coal, pig-iron, rails, and finished iron has been steadily increasing, 
and as soon as trade revives, of which signs are becoming appa- 
rent, the appliances would be found equal to a considerably in- 
creased make of both pig and finished iron, and the supply of coal 
will be adequate to any demand that may arise. The chairman 
(Mr. John Platt, M.P.,) having alluded to the unfavourable light 
in which the directors’ report had been regarded by many of the 
shareholders because no dividend was to be declared, went on to 
say the fact was doubtless an unpleasant one, but still it was made 
known at the last meeting that there would not be any dividend 
this year. Taking into consideration the disastrous character of 
the past twelve or eighteen months, anyone who would consult 
their friends who were connected with the coal and iron trade, 
would find that they would come to the conclusion that a profit of 
£100,000, which had been fairly earned, was satisfactory, although, 
from the circumstances explained in the report, the directors had 
not felt justified in declaring adividend. The most extraordinary 
thing about this report was the observations made by the auditors. 
If those observations were correct the balance-sheet would 
appear to be very fallacious, but when he told them those 
observations were not correct, and that, in one essential par- 
ticular, were totally false, perhaps the shareholders would look 
a little more charitably upon directors. He (the chairman) would 
take one of the most material points which had been referred to 
by the auditors—the bills in hand, which amounted to £41,000. 
Now the auditors had thought proper to put against that item the 
words “‘good and doubtful,” which was a most extraordinary 
phrase—at any rate it at once suggested to the mind of anyone 
that there was some misgiving about the quality of the bills 
held by the directors. Then the item of sundry debtors had the 
same phrase attached to it—that item was a e one, 
amounting to £320,000, and therefore if there was any doubt 
about. it there would be some reason to expect disastrous results to 
the Ebbw Vale Company. One satisfactory feature was that since 
March 1863 not a single bad debt had been incurred, so that 
whatever proportion of these accounts was doubtful was inherited 


declared proved by a Lords committee. 
examined in support of the bill. 

The iron trade of Sheffield and its neighbourhood is dull, but if 
anything it has become a shade more active during the past week. 
The demand for steel is on the whole moderate, but there is still a 
good business doing in steel railway material—rails, tires, axles, 
and points —much being sent to the Continent and America. Only 
a moderate business is doing in the file trade. There is little 
alteration to note in the South Yorkshire iron trade. At the 
larger works generally the men are more fully employed, but 
orders are given out sparingly, more particularly on home account. 
There are a few continental orders for manufactured iron, but the 
demand generally is languid. Boiler-makers are, upon the whole, 
doing a fair trade. The machine and casting shops continue busy 
with colliery and other work. 

It is feared that there is still a considerable body of fire in the 
workings at the Oaks Colliery. A few days will show more 
definitely how matters stand. 

A ‘‘national miners’ conference” has been sitting at Bolton 
during the past week. Regret was expressed that for three 
sessions the reform topic had impeded the progress of the mines 
inspection question, although recent colliery explosions had de- 
teonstrated the necessity for an increase in the number of inspec- 
tors. A resolution was adopted in favour of the “eight hours 
principle,” and also in favour of Lord Elcho’s Workmen and 
Masters’ Bill, it being affirmed that more injustice and hardship 
had been caused by the present state of the law to workmen 
engaged in mines than to any other branch of trade. 

At the last monthly meeting of the executive committee of the 
Manchester Steam Boiler Association, Mr. L. E. Fletcher, the chief 
engineer, presented his report, which stated that during the past 
month 202 visits of inspection had been made and 485 boilers ex- 
amined, 279 externally, 14 internally, 4 in the flues, and 188 
entirely. In these boilers 188 defects had been examined, four 
being dangerous. In one case a double-flued boiler 7ft. in diameter 
was found to be so seriously corroded internally—the plates in 
some parts being reduced to half their thickness—that the boiler 
had to be condemned. The corrosion was due to the character of 
the .¢ water, which was drawn from one of the Manchester 
canals, 

On kriday, the St. Magnus, a new paddle steamer built to re- 
place the ill-fated Prince Consort, started on her first voyage from 
Granton to Aberdeen, Caithness, Orkney, and Shetland. The 
St. Magnus was built by Messrs. C. Mitchell and Co., of Newcastle- 
on-Tyne. She is a steamer of 519 tons with engines of 300-horse 








oading in the Tyne docks,—the former with puddled iron from 
| Stockton for Quebec, and the latter with railway rails from 
| Darlington for Madras. Shipbuilding is pretty brisk at Hartle- 
pool, and two large iron vessels at Middleton are nearly ready for 


| wer. Two large vessels, the Delhi and the Nydia, have been 
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ADMISSION TO PALACES, Museums, &c., DURING THE ParRIs 
EXHIBITION. — It has already been announced that special facilities 
are afforded to visitors during the entire season of the present 
exhibition, but every day adds some new item to the list of attrac- 
tions. The palaces of the Tuileries, Saint Cloud, the Trianon, 
and the Chateau of Malmaison are open three days in the week, 
and those of Versailles, Fontainebleau, and Compiégne every day 
with the exception of Monday, unless the Emperor or Empress 
should be residing there. The Imperial factories of Sévres and 
the Gobelins also three times a week, the Louvre every day except 
Monday, the Museum of Cluny and the Ecole des Beaux-Arts 
every day without exception, the Sainte Chapelle and the Church 
of St. Denis four times a week. The usual hours of admission 
are from eleven or twelve to four or five, but there are some 
exceptional cases. No sport, ticket, or permission is required 
in the case of any one of the above establishments, no fees are per- 
mitted to be taken by the attendants, and visitors may, if they 
please, retain their sticks or umbrellas in the Louvre or at 
Versailles. The Trianon and Malmaison have been placed, under 
the direction of the Empress, as nearly as possible in the same 
state in which they were in the time of Marie Antoinette and the 
Empress Josephine, all the existing relics having been replaced. 
The museum of arms and armour in the Chiteau of Pierrefonds 
has also been opened to the public on two days of the 
week since the commencement of the present month. The 
Prefect of the Seine has decided that the catacombs shall be 
open every Saturday during the period of the Exhibition to all 
persons who may apply to the prefecture for tickets of admission. 
Lastly, Prince Napoleon has thrown open his artistic and other 
collections in the Palais Royal five days in the week; tickets to 
be had on “a to the Prince’s private secretary, or to the 
Intendant of the Palais Royal. It may not be out of place, in 
connection with the above, to add that in a few days the restora- 
tions of the interior as well as of the exterior of the cathedral of 
Notre Dame will be completely finished. Much of the decoration 
of the choir, executed in the time of Louis XIV., has bees re- 
placed, including a marble group by Nicolas Coustou; the statue 
of Louis XIII, by Guillaume Coustou; that of Louis XIV., by 
Coysevox; and six statues of ls, The mosaic pavement has 
also been completely restored. e railings of the choir, .of the 
time of Louis XIV., having been destroyed, they have been 
replaced by a new gilded iron screen bearing the cyphers and 
emblems of Louis X[V. and Napoleon IIL, and a Latin inscription 
describing the enclosure and decoration of the choir from 1163 to 
the present time. The carved stalls and other fittings and decora- 
~e have also been restored or replaced.--Journal of the Society 
of Arts. 
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THE ROYAL AGRICULTURAL SOCIETY AT | ‘a2 Sin. in diameter. | 6. The engine with two cylinders, 
BURY 8ST. EDMUNDS. accordingly in the first experiment. A second experiment will | Speed and Pressure, — All implemen: 
(From our Special Correspondent.) be made with each when the load will 
Ir has been said of agricultural shows, as well as of inter-| 0: ciar inches for each horse- for the load in the first lati 
national exhibitions, that their too frequent recurrence despoils and 50 cent. Sail be “ie ~ 
: experiment, an per 
them of the interest and value which they would possess if held —“aeo: 7. The tubes in the 
rarely. There is some truth in the statement, and it is therefore | than that ne 
a strong point in favour of the present meeting that no show . 
took. place last season. Two years have elapsed since the Ply- ' tube-plates must be made 
mouth meeting, and it is impossible to walk through the show- { or “ ling” i : 
yard at Bury St. Edmunds without perceiving that many | must be eon each plate. 8. The engine must be provided | when under nl, by a pulley not less than 5jin. wide, moving 
novelties have been produced, and not a few decided improve- oon aaa - e ute. 
aaa “ - ving a thread to fit the half-inch gas pipe, for the purpose ular attention to th: tructions for the 
ments have been effected within this period by agricultural | o¢ fixing a pressure-ga 9. If the engine be worked yr the = eee their wnahinan, poy the cate. refuse we 
engineers. The display therefore is probably much more attrac- | expansive principle it is desirable that the means used for cutting | any machines not fitted in accordance with these instructions. The 
tive than it would have been had a show taken place last year- | off the steam be of a simple character. No ow - working - of oaemn | met to cnvoad 80lb. and 501b. per 
2 a : , iti 
we have ‘es it were the progres of a comparatively ——_ access. If a heater for water be used it must be so eoustrested ~ Arrangements.—l. The judges will be instructed toemploy 
period put at once before us, and the practical result is t We | that the engine will work with or without it. 10. The society | in the trial ot steam engines, as a test of power, an 
have all the new inventions of two years submitted to us together | will be empowered to select any of the engines exhibited, for the | known asa force-register, such apparatus consisting of & 
instead of the inventions and improvements of one year only. mae .. -— — mac re’ under trial, “¥ on Ae break, te gupply an te eS rn ion pyle’ . 
Again ‘ Saved dice: ibiting | & r £1 a day for the use of the ee and a competen wer 0 engine under trial t a distance of about thirty- 
ho Bae eet de oad _ th ous = a ach pe te attendant during the time the services of such engine may be | four feet, or such other distance as the society’s engineer may 

Pon a Say Sy wee ee ae wired. 11. In adjudicating on the merits of the engine | determine, a platform will be laid down, upon which the boiler 
this, and the direct result has been that the entries are perhaps | reference will be had to the simplicity of construction and the| of the society may move in a direction perfectly parallel with 
more numerous than they have ever been before, and every | probable durability of the engine considered as a whole and in| the friction-break. 3, Each fixed engine must be placed in such a 
exhibitor has done his best to excel his neighbours in some | ‘tail, the portability of the engine, the strength required for | position by the exhibitor as to mee a driving-strap of such a 
respect. The Royal Society is fortunate in this, and even more 
fortunate in the selection of Bury St. Edmunds as the locality in 
which to hold their meeting. 

We cannot better describe this really charming town than in 
the words of an excellent little guide-book, published in Bury 
St. Edmunds, or as it is called by the inhabitants, who ought to 
know best, plain “ Bury.” “ Bury St. Edmunds, the metropolis of 
the western division of the county of Suffolk, is, by railroad, 
about 26 miles from its sister town of Ipswich ; 43 from Nor- 


























20 miles of roadway. Its streets are all macadamised and its 
paths paved, and the whole town to its furthest point lighted 
with gas; it is also well cleansed by means of waterworks lately 
erected at a great cost by the paving commissioners, having a 
large well 86ft. deep, 15ft. diameter at base, worked by steam 
power, in one corner of the Boys’ play-field, from which the 
streets are all watered. Seated on a gentle acclivity, on the 
western bank of the river Bourne, or Larke, this ancient, beau- 
tiful, and eminently salubrious town has a charmingly enclosed 
country on the south and south-west; on the north and north- \ 
east, champaign fields extend into the well-cultivated county of 
Norfolk ; whilst on the east the country is partly open and 
partly enclosed.” 

It will thus be seen that the town is easily accessible; is 
sufficiently large to provide accommodation for large parties of 
visitors, and, we may add, contains a number of objects of 
great interest to the archeologist, while its fine old ruins and its 
botanical gardens will supply attractions for those who seek 
something more than a show yard on occasions like the present. 

The show is held in a large field known as the Eastgate Barn 
Farm, lying at the east side of, and in close proximity to the 
town. A siding on the Great Eastern Railway Company’s; 
branch line uniting Bury with Sudbury and Marks-Tey, runs 
into the show yard, an enclosed space of in ‘all forty-two’ acres. 
We give annexed a plan showing the arrangement of the yard. 
From this it will be seen that the portion set aside for horses 
and sheep is smaller than that devoted to implements and ma- 
chinery. We shall not be wide of the truth when we say that 
over twenty acres have been handed over to the agricultural 
engineers, and in one way or another the space, great as it looks, 
is well filled. The ground rises from the entrance on a gentle 
slope facing the west, and nothing could be more favourable to 
the display of the various exhibits. When we inform our 
readers that there are no fewer than 282 stands and 484 clas- 
sified exhibits, they will perceive how impossible it is to do more 
in the present impression of Taz Enaixzer than give a few 
general particulars of the arrangements for testing the com- 
peting machines, and short notices of such of the engines or im- 
plements as most forcibly attracted our attention during the 
two days which have elapsed since the show opened. We must 
reserve anything like a detailed report until next week. 

As this is the year devoted to the trial of steam engines, 
threshing machines, and, in a word, to what may be called barn 
work generally, no trials will be made of steam or other ploughs, 
reaping or field machines of any kind. It was announced in the 
programme that the trials would commence at twelve o'clock on 
Wednesday last, but in reality nothing was ready until about 
twenty minutes past two, when a threshing machine by Hum- 
phries, driven by one of Burrell’s portable engines, was started. 
It is most unlikely that the judges will complete their labours 
this week, and their report will certainly not be published before 
Tuesday. So, meanwhile, as the arrangements for conducting 
these trials are very elaborate and interesting, we cannot do : * length as the society's engineer may determine. 4. Each exhibitor 
better than describe them here, and we shall commence by giving ait peor ey hy Bay thee bine a et 4 iniow must provide his own driving-strap, which shall be of the 
the rules and conditions which must be observed by all com- | and a forcing pump applied, by which the boilers are to be tested —— 3 —_ Amy p mnny Med 
peting machines, as laid down by the Royal Society :— Win be then sawn off, and the ntoan git wa to the working | centre line of the boiler platform, and be provided with « union 

Steam Engines.—All engines must be fitted with a steam indi- pressure, the engi e will be set to eeaietal nwliien tienes and then | of such dimensions as the to the society may determine, 
cator, in addition to the ordinary spring balance. The actual | cooled down. “Td. ‘The exhibitor will then be required to take the | each being cut with the same screw; and it must be at a 
power used during the respective trials will be correctly ascer- engine to pi in the presence of the j , and withdraw the = height from the boiler platform. 6. A short piece of 
tained. ; ‘ iston, slide, expansion valve, and pump valves, for examination. | “exible pipe, capable of sustaining the temperature and pressure 

Fixed Steam Engines.—1. The fixed steam engine must not be en the whole is put together tho engine will undergo the trial | f fifty pounds of steam to the inch, for the purpose of | 
more than 10-horse nominal power, and the diameter of the | of working in the ordinary manner, and, in accordance with the | ® simple and ready communication between the boiler 
cylinder must not exceed Iljin. 2. The exhibitor will not be practice of former meetings, with the assigned the engines, will be provided by the society. 7. To insure 
required to bring a boiler, as steam will be furnished by boilers | "Chag-cutters and Mills. -Chaff-cutters will be required to cut | #ll these points being fully adhered to, « lithographed plan 
CE ae ee eet @ bs Ge exci, chaff fin in length in the trial. The exhibitor must provide 

to the materials for doing so at his own expense, and in means for cutting various lengths, to show the usefulness of his | f pulley, and a 

- = n oduction. The judges will be instructed to pay attention to the | the pe ay with the exact 
director. 3, ‘The engine exhibited must be supplied with ® | length of chaff out; and if the deviation from the given length of | Will be supplied to exhibitors on application to the secretary. 8 
governor, and have a ie om to regulate the supply of Zin. is, in their judgmen too much departed from, they ma: As soon as the exhibitors shall 
steam, and be fitted with at ual to the 2in. gas pipe. | refrain taking any notice of the machine in question; and in esti- | Tequired of them by the society to en 
4. In adjudicating on the merits of the fixed engines, reference the weight of chal out, ellewenes smast bo wate oti tien. be fixed by taken by the stewards in 
will be had to the price, simplicity of construction, probable poncin hey bpm chaff cut. Grinding mills will be fairly set | Srst week in J 
durability of the whole and in detail, and the means provi their production compared with a sample which the | of 
for easy access to the wor! parts, and to economy of fuel. | judges shall cause to be produced by one mill, and which produce | Will then their res 

Portable Steam Engines. —5, The engine with two cylinders will | ; in their estimation, be ada: for the farmer’s purposes of beginning at one end with the engine drawn by ballot No. 1. To 
be. worked with steam at 801b. to the square inch, and the | feeding ‘The mill under trial shall be “set” until it produces | enable this to be done each ; 

linders must. not exceed 8}in. or be less Tin. in diameter. | }ike meal; and the time, power, and quantity of work be noted. | t the width or as his engine will oooupy 

e engine with one cylinder will be worked at 50 lb. to the| yfotal mills for ing will not be expected to produce 9. An he nts tended to be tried must be R 
square inch, and it# cylinder must not exceed 10in., nor be less | + softened” meal, all any mill in combination, with rollers | given time—namely, by 8 of 


wich, 29 from Cambridge, 14 fromm Newmarket, 77 from London ~— ’ OXES. 

vid Sudbury, or 86 vid Cambridge, or 944 by Ipswich. It is “2a —— zt : oe ee Sr 
one of the best planned towns in England, covering 2934 statute “Ary Es iQ : 

acres, having 35 streets nearly all running at right angles, and “Fon PALS FH ‘ SIRTLEREE— ° 
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in the position and under the conditions required ; if 
eet Se 
se et Gr ene eR “age aes 
society for the fixed en- 


will with 
nych coal, as on former occasions, 12. Any engine entered 
for Seampeution, tok from defect in construction or any other 
i ea aed One ee tect arcane 
allowed to work on the Lo 
and further, the word “ unsafe” shall be attached to the engine 
the remainder of the exhibition. 
nstructions to the J —1. LG oe gba oo airs ft wemard 
day, the 10th, to Saturday, the 13th July (both inclusive), allowed 
them for their and signing their awards. 
If they sho 
they will be instru ap) 
description of implement. 3. The j are instructed to divide 
or withhold, at their 
> Ge to Ga ¢ 
a prise be given unless deemed sufficient m 
4. will be requested to observe that in addition to the 
zes there are ten silver medals, which they have the 
power of distribu as miscéllaneous awards to 
cient merit ; and for any new principles of 
construction which they may consider as essential improvements 
even though the implements in which they may be introduced 
should not be adjudged to he the best respectively of their class; 
in all these cases it will be necessary for the judges to specify 
clearly the exact nature of the improvement for which the medal 
is awarded. The judges will be also empowered to make special 
awards of medals or commen‘ations for efficient modes of guard- 
ing or shielding machinery, especially when worked by steam, 
from contact with persons imm 4 engaged in attending 
to it while at work. No medal shall, however, in any case be 
awarded by the judges without the consent of the stewards. 
5. The judges will be instructed to deliver to the director their 
final and complete awards of prizes and medals before they leave 
the yard, on the evening of — the 13th of July, in order 
that the necessary placards may be placed on the prize implements, 
and to transmit, under cover, to the secretary of the society, | 
Hanover-square, London, W., on or before the Ist of August, 
1867, their final and complete special reports, in order that the 
senior steward of implements may include them in his general 
report on the exhibition and trial of implements at the Bury meet- 
ing, to be drawn ged publication in the journal of the society. 
6. The judges will be requested to observe that it is left to their 
discretion to select the implements for trial. 7. In making their 
decision the judges will be instructed to take the selling prices of 
the implements into consideration. 8. The judges will judge the 
work done by any agricultural machines to which steam or other 
power is applied; but they will be required to pay every atten- 
tion to the report of the consulting engineer, as to, the 
power used, the mechanical construction of the machine, and 
and the quality of workmanship and materials 9. 
The judges will be instructed to pay particular attention to 
the conditions relating to the qualifications each machine should 
possess, and to the speed and pressure as given. 10. The judges 
will be instructed that in the trial of machines, in every case where 
practicable, steam-power should be adopted instead of horses, as 
the most accurate test of the relative working of machinery. 11. 
The judges in each department are instructed to visit every stand 
of implements in its numerical order, and to place on the notice 
boards each evening the number of the stand with which they 
will their inspection on the following morning, and at 
1 o’clock each day the number of the stand from which they will 
proceed at 2 o’clock. 

These regulations are reduced to practice in the Bury show 
yard as follows :—Again st the east wall of the enclosure a shed is 
constructed some 28ft. wide and 200 yards along. A wooden 
tram-road runs from e.i to end of this, and on it rests eight 
friction brakes to which we shall return in a moment. About 
34ft. in front of the shed a second tram-road is laid parallel with 
the first, for the convenience of a very extraordinary looking 
portable boiler. The annexed sketch, though not drawn to 
scale, will give a very excellent idea of its appearance. It is 
simply the boiler of a portable engine with an unusually large 
fire-box as compared with the barrel. It is provided with an 
excessively tall funnel, at the bottom of which is fitted a centri- 
fugal fan, which, when set in motion, exhausts the air from the 
smoke-box. In order to work this fan a little 1-horse portable 
engine runs in front of the boiler on the same line. On the fire- 
box end of the boiler illustrated is a piece of apparatus putting 
one in mind of a double-barrelled air pump. 0 hollow cast 
iron standards rise from the top of the boiler, from one of which 
proceeds a piece of flexible piping, the whole being surmounted 
by a safety valve. Although there is no date on this boiler 
it bears evident tokens that it is no longer new. The stays in the 
fire-box are pitched about 8}in. apart, and the steam gauge is 
graduated up to 100 lb. Whether this pressure is ever put on 
or not we are unable to say. The Royal Society, however, is 
very careful to test all boilers by hydraulic pressure, and it is to 
be presumed that they test their own; still a certain old pro- 
verb having relation to the chausure of the shoemaker’s dame 
will obtrude itself. We may rest fully satisfied, we suppose, that 
Mr. Easton, the society’s engineer, will take care that the 
society’s boiler or boilers will be all right. 

Between the boiler tram-road outside, and the friction brake 
tram-road inside the shed, a space intervenes, as we have said, 
of about 34ft.; and in this space, and close to the outer tram- 
way, all stationary engines to be tested are fixed, either on wood 
balks or such other devices as their owners way think proper to 
employ. Opposite each engine is placed a brake; the boiler is 
wheeled along the tram-way untilitis also opposite the engine to be 
tested. It is united with this by a flexible steam pipe just men- 
tioned, a strap is carried from the fly-wheel of the engine to the 
brake pulley, steam is turned on, and the test proceeds; the quantity 
of coal used in obtaining a certain power is noted, and in this 
way a very fair test of the merits of the engine as regards eco- 
nomy of fuel is obtained ; for, as the same boiler is employed 
with all the engines, no exhibitor can enjoy a favour of which 
rival competitors might be deprived. 

The friction brakes consist each of two pulleys, arranged in a 
frame, as in the annexed sketch, which an ppd section of 
the tramway. The larger of the two Pulleys is about 4ft, 6in. 
in diameter, the smaller about 1ft, less.* They are connected toge- 
ther by curved springs of flat steel, one end of each spring being 
fastened to an arm of one near the rim, and the 
other end close to the boss at the centre of the other pulley. The 
larger of the two pulleys is the brake wheel fast on the shaft, 
the smaller takes the strap from the engine being tested. The 
brake proper consists of eight wood bl fitted within a kind 
of hoop iron chain surrounding the brake-wheel, and tightened 
by a weighted lever in a way which will be readily under- 
stood One of Schaffer’s counters is fitted to each brake, 
by which the number of revolutions can be taken; these 

and the loads on the brake lever supplying all the data necessary 
to determine the power exerted by the engine. It will be 


i 


pe 








* The pulleys are shown of the same size, in order that the sketeh may serve 
explain in part the construction of a dynamometer referred to further on. 


understood that the strain is 90 range that if the power of 

is a given 3 

sping the brakew hel a ding alley and will 
le it moves, On the other hand, driving power 


ers, one fixed to the frame the other to the brake strap show when 
papew een a just bps me. Thus much 
system of testing engine power. We have next to con- 
sider the method of testing the power required to drive various 
ines, and this is effected by an exquisitely ingenious apparat 
If our readers will turn to 66 of our 20th volume they 
will find an illustrated description of a d. used at 
48s ae, invented, we believe, . Amos, C.E., and 
dependi or its action in on the same principle as an 
apparatus known in France Ad “ Totalisateur.” @ paper 
we refer to was written by Mr. Amos, and it will serve to render 
clear anything which may appear cloudy in what immediately 
follows. The resistance testing machines are similar to the 
power testing machines, in that they consist each of two pull 
connected as before by springs, but with this the similarity en 
The pulleys are both of the same diameter—about 8lin. One is 
driven by a strap from the engine, the other instead -of being 
fitted with a brake, carries a second strap driving the threshing 
machine, &c., the power expended on which is to be tested. 
At Bury the ing machines are brought on to a boarded 
platform under a canvas shed, constituting a temporary barn. 
At the place where the portable engine would stand if the machine 
were driven direct, the resistance measurer is placed, and beyond 
it again is located the portable engine, so that the dynamometrical 
apparatus is equidistant between the two. It will be understood 
that greater the resistance the more will the springs coupling 
the wheels be bent, and the problem to be solved is to determine, 
from the relative positions of the two wheels as regards each 
other, what is the amount of strain transmitted. In this case we 
have two unknown quantities, namely, the power exerted by the 
engine and that absorbed by the machine, which are nearly 
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eeed the resistance of the brake the weight will ascend ; two point- | 








: driven directly by the 
2 ‘but it m from a face-wheel.* The 
further the edge wheel, bearing against the face-wheel, is 


can then be found 
ll cases by a very si form It will be understood 
t to determine a constant, as a certain force 

i te the springs and shift the edge wheel. 
This constant is obtained by holding one pulley fast and loading 
the other. In the case of the first machine tested at Bury on 
Wednesday the constant of the dynamometer employed is 
1631b.; in other words, unless the resistance offered by a 
machine being tested exceeded this the edge wheel would 
remain at rest at the centre of the faee-plate, and the gear is so 
arranged that the revolutions of both counters would then be 
the same. As soon as the resistance increases beyond 168 lb. 
the edge wheel moves, and the number of its counters increased. 
In order to ascertain the resistance of any machine, then the 
following formula is used with the tenting apparatus under 


notice— 
163 Ib. x 10°25 x 10x R 
T x 33,000 

in which 163 Ib. is the constant proper to the testing machine; 
10°25 is the circumference of the pulleys in feet ; R the revolu- 
tions as shown by what we may term the variable counter, made 
in T, the time in minutes during which the experiment lasts— 
usually three. . 

We feel that it is almost impossible to convey a correct idea 
of this apparatus without elaborate drawings. If we have suc- 
ceeded in making its prin- 
ciple of action understood 
we shall rest tolerably well 
satisfied. The whole sub- 
ject is interesting, and we 
shall probably return to it 
at another time. 

It may be well here to 
give the names of the judges 
and the order in which the 
trials were to be conducted, 
as posted in the yard :— 

Portable and Fixed Steam- 
engines. — Judges : Messrs. 
Gooch, Bramwell, and Owen 
of Rotherham. 

Threshing Machines. — 
Messrs. Cauldwell, Coleman 
Scott, and Brassnett. 

Hand Machines, such as 
Chaffeutters, &c. — Messrs. 
Wartley and Cantrill. 

Hand Machines admitting 
of being driven by Steam.— 
Messrs. Martin and Hickman. 

Miscellaneous Articies.— 
Messrs. Thompson and 
Wheatley. 








identical, and one constant referred to further on. When’ 
the friction break is used we have a direct measure of 
the resistance in the amount of the weight, which does not 
exist in the resistance measurer, inasmuch as the equivalent to 
the weight, that is the resistance, is the very quantity we wish 
to obtain. The problem is solved as follows:—Let us call the 
ey driven by the engine A, and that driving the machinery B. 
A is keyed fast on the shaft and B runs loose. A slot is cut in 
the shaft at the back of B’s boss, and in this slot is inserted a 
cross-piece. A hole is drilled down the centre of the shaft, and 
in this is inserted a light rod bearing against the cross-piece—or a 
forked clutch may be used instead. As the cross is moved back- 
wards or forwards in the transverse slot so will the longitudinal 
wire be drawn in or pushed out. Now the boss of the loose 
wheel is made with two inclined planes bearing against the cross 
key, and the effect of the arrangement is simply that when the 
coupling springs are bent, one wheel gains on the other, and the 
inclined planes making a partial revolution force the cross piece, 
and with it the concentric wire, out or away from the wheels. 
— Instead of a simple 
. counter, a neat ma- 
hogany case, con- 
taining some delicate 
gearing, is fixed on 
the framing at the 
end of theshaft. In 
this box we have, 
first, a counter regis- 
tering the number of 
revolutions of the 
pulley keyed on the 
shaft, and at right 
angles to this is a 
second counter, re- 
gistering a number 
of revolutions bear- 
ing a certain known 
proportion to the re- 
sistance of the ma- 
chine being tested. 
It is obvious that 
pressure or strain is a convertible expression for velocity, 
and vice versé, in determining the power exerted or the 
resistance offered by any machine. In the case under con- 
sideration, although we are unable to determine the strain in 
one sense, it is quite possible so to arrange matters that, 
ing any constant in a formula as the resistance, we can use 
it invariably, the number of revolutions being apparently 
increased in proportion to each increase in the resistance, 
although the revolutions are actually un ; and therefore 
the constant proper to the dynamometer multiplied by the appa- 
rent number of revolutions gives the same results as though the 
number of revolutions remained a constant while the resistance 
was increased. It remains to be seen how the apparatus is 
made not only to show a greater number of revolutions than are 
actually made, but to determine the ratio of the number to the 
resistance in such a way that correct results will invariably be 
given. 
We have stated that two counters are fitted to the apparatus; 
in order to keep down the velocity at which these are driven 
gearing is employed, so that for every ten revolutions of the 











pulleys the counters mark one, in other words, the figures 
shown by one of the counters x 10 gives the actual number of 





The order of trial was as follows :— No. 1, Ransome and Sims; 
2, Kinsey; 3, Tuxford; 4, Davey and Co.; 5, Humphreys; 6, 
Richards and Watts ; 7, Wilkins; 8, Reading Company ; 9, Ruston 
and Proctor; 10, Deacon and Wood; 11, Robey; 12, Picksley and 
Sims; 13, Turner; 14, Whitmore; 15, Rawlins; 16, Richmond 
and Chandler; 17, Woods and Cocksedge; 18, Garratt; 19, Clay- 
ton and Shuttleworth; 20, Holmes. 

Portable Engines.—No. 1, Holmes; 2, Wallace and Haslam; 
8, Savage; 4, Brown and May; 5, Clayton and Shuttleworth; 
6, Burrell; 7, Richards and Watts; 8, Wilkins; 9, Wilson; 10, 
Tuxford; 11, Rawlings; 12, Gibbons; 18, Brown and Lock; 14, 
Aveling and Porter; 15, Williamson; 16, Oldham and Book; 17, 
Tasker; 18, Barrows and Carmichael; 19, Ruston and Proctor; 
20, Marshall and Sons; 21, Davey and Co.; 22, Underhill; 23, 
Fowler; 24, Garratt ; 25, Turner; 26, Reading Company; 27, 
Ashby and Jeffreys; 28, Marsden; 29, Whitmore; 30, Picksley 
and Sims; 31, Catchpool; 32, Alchin; 33, Robey; 34, Ransome 
and Sims; 35, Eddington; 36, not filled; 37, Nalder. 

Double-cylinder Portable Engines.—1, Ruston and Proctor ; 
2, Clayton and Shuttleworth ; 3, Brown and May ; 4, not filled ; 
5, Tuxford ; 6, Robey and Co.; 7, Burrell ; 8, Fowler; 9, - 
some and Sims; 10, Robey; 11, Garratt. . ¥ 

It will be seen from the foregoing that no fewer than sixty-six 
engines have to be tested for power and economy of fuel, while 
the entries of threshing machines and other implements for trial 
are legion, and it appears to be certain, therefore, that the judges 
cannot possibly conclude their labours sooner than Monday or 
Tuesday next, instead of on the anticipated day, Saturday next. 

Our readers will say that, having said so much about testing, 
it is time we told them something of the engines to be tested. 
For the present we cannot pretend to do more than notice a 
very few of those which appeared most remarkable. We shall 
not attempt to classify them; we shall just speak of them as we 
encountered them in walking about the showyard. 

Just inside, and close to the entrance, Messrs. Marshall and 
Sons have their stand. We saw there more than one good-looking 
threshing machine, but we must reserve our notice of our Gains- 
boro’ friends till next week. 

A little further up stands, or stood at the time we saw it, a 
remarkable threshing machine, exhibited by the patentee Mr. D. 
Crowe, of the Victoria Steam Works, Gaywood, King’s Lynn. 
If our readers will turn back to the nineteenth volume of Tar 
Enoreer they will find an illustration of one modification of 
this machine at page 291. Mr. Crowe combines his engine and 
threshing machine in one frame, and he makes the entire affair 
self-propelling besides. The boiler is vertical, square, and rather 
roughly made, with return tubes over the fire-box. It is 
fitted at the rear end of the ing machine, A single 
vertical cylinder stands at the left-hand side of the boiler, 
to which it is bolted, and drives an overhead erank shaft 
fitted with a flywheel at one end; a short strap from this drives 
the drum. The engine and boiler are fitted into a species of 
cab to protect them from straw and chaff; the road wheels are 
driven by somewhat complex double cogged gearing, which can be 
thrown in or out of action by clutches. Regarding this as an ex- 
perimental machine it is creditable enough to its exhibitor, the 
engine being a very fair piece of work; the idea involved is 
startlingly novel, and it should not be hastily condemned. It 
may be said that the risk of fire is greatly increased by placing 
the engine so close to the machine; we think the contrary; the 
only cause of mischief lies in the scattering of sparks, and in 





* See THE ENGINEER, page 66, vol. xx. 
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le to choose between this and any ordinary 
is certain that an immense amount of 


re suming 
more have 

part of the we find something new in traction 
engines, exhibited by Mr. Savage, of s Lynn. This engine 
is very well got up, indeed, and the design presents much that 
is commendable. The cylinder is placed on the fire-box, and 
drives a crank shaft, near the smoke-box, which is fitted with 
three on a complete saddle crossing the 
On one end of this shaft is the fly- 
leys are fitted ; these carry a 
isces Uintintheaieh ood ot Coo ee ee 
centre shaft rear en e boiler, just above 
the fire door; this inion at. each end, fitted with a 


clutch, 80 that ‘ater LS out of gear with 


ts to the road 


tate 









either road 


i 
we perecive on a some- 
d almost Tegyotten to except a 
for the balls are two square 
blocks of iron, fitted om ends of spring, which diverge as 
the speed increases. It is just @ centrifugal governor placed on 
the side, the spindle of which is the crank shaft of the engine. 

Messrs. Clayton and Shuttleworth exhibited an engine which 
we regret we cannot now stop to notice as it desery: In de- 
sign and wor! ip it is simply faultless. It vie a not go 
without the full description which it deserves . 

Messrs. Fowler turn out in great force, 
traction engine of much merit and some & 
suspended on four wheels, but two of 
close together that they may be 
carried in a cast iron: frame, caused 
gear above. The a = of ee 
wheels. The main road wheels 
the barrel of the Kap the mat 
being filled wu a large water e 
by very heavy ; pe any double speeded. The 
first when the engine is travelling, in opposition to the usual 
system. 


connecting 


what cursory in 
governor, in whi 






Bury, THurspay Mornine 
The trials on aed sq far as the portable engines were 
concerned, were limited 
position, evo 


"inthe 


ae ee first on a a list - 
the tackling 

ly to ts. Towards ‘be ev 

from the Works of Mr. crning | 7 


raat Re ana ype 8 pager phenesl ite Hinaea 


afforded 


hag ie Ge trial was 
Eee placed. fk: new comer tthe 





Lancashire, and an ore 
pons 


sen 
action Gardner's nay agar ogy omer 
which allows the roots to descend quickly into ‘ce oe 
bee ena prevents them rising from the knives. To get the 
greatest quantity of work done in the shortest ible space of 
time is unquestionably the object of any sl but, at the 
same time, the fastest machine, — h the best at a 
trial, is by ro means the best for practical work- 
ing. It appeared to us that some of the : pallor implements men- 
tioned were worked at a velocity somewhat too high, but, bear- 
ing in mind the occasion, it is not to be wondered at. 
Bury, Tourspay, 5 p.m. 
The trials of the engines commenced in earnest at a very early 
hour this morning by the starting of the 10-horse power fixed 
essrs. Tuxford and Sons, of Boston and 
Ironworks, Boston, Lincolnshire. The weight 
te the friction brake was a trifle over 104 lb.; the in 





of the one that way last 
that it will 







were molnaions with great regularity. 1p Wwohees 
ag ot ern Sa, a 
urd ti 7 mui ie “Ey the time — 
egpatch a 1 wer double-cylinder patent portable 
gine, by PShuttleworth, and Co., and = oben 
[ ‘tah eo engine, by the e Reading Ironworks, 
Berkshire, ape put in gear. Both these are prize 
engines, so there is for competition. With a commend- 
able foresight the k the precaution to obtain another 
brake from Ipswich, arrived on the ground in the morn- 
ing, ready to take # 
night. It is ex 
as any of the others 
idea of the labour de 


although ten or fifteen of these may 
A yet, making a liberal deduction, 
everybody busy for some time. One manu 
_ 





by 


this morning, and executedits allotted task in 8 min. 
wen slower than many others, but the work was well and 
oe | performed. It must be borne in mind, with respect to 
as well as other machines, that absolute speed is not 
the sole thing to be guided by. The manner in which the grain 
is turned out is the real point at issue, and the person who would 
prefer speed to all other considerations would make a very bad 











selection. An additional minute or two may affect the actual 

ing uf at shows and competitive trials, but in actual 
P consequence, ereney speaking. A 
couple maes and Sims’ machines were next 


one being © a single and the other a double 
5 min. 41 sec. to complete its 
sec., both doing their work in good 


setting matte 
5-horse oan | _ = the a os 
Wilkins, of ie, Bis soci te work. Several improvements mia. see.,” min. sec. in* getting 
have been made in bis cagine by the exhibitors, ineluding h the one ‘bh The efficacy of the 
simplihention of | of the fire-box, which peaiars the toda ble blast is seen im quantity of time consumed. 
pit: Qne of Mess p e@ a good result, so far as 
=A pldady pra ot — in 5 min. 28 secs. The Messrs. 
brake, whieh naval nts . fr aed 4 orks, Lincoln, cond S.einale 





penn luda mt wa hangers, and turn 
out the grain fi Th friar by a 
couple ef e : , The belong: 
ing to Ms, Charles u & power regis- 
tered by the and Anderson, 
Grove fy One of machines was tried 
with carn and the other er case the allotted 
quantum was finished ip stent oaren ie and in the latter in 
sl va A combined single ing machine made 
G. Basi, of Bury St. Edmunds, was also tried, and a couple 
threshing iS drking machines from the Britannia Iron- 


works ot Messrs. Marshall and Co., Gainsborough, Lincoln. 
The former of these is snot vipailarly te ¢ to the latter, fitted with any 
finishing apparatus. The trials of these machines was brought 
to 9 clase on Wodneniag be tat & a couple from the works of 
Ruston, Proctor, and Co., of Lincoln. Without for a moment 


the report “of offering 
pene wen By of these variousexamples, it may be 


the performance 
briefly stated that, if the character of their working depends upon 
the presence or absence of much dust, there is some difference 
between them. It is well-known that some machines will chop 
straw and smash it, as it were, instead of threshing it, in 

the proper sens of the Ser 
good deal more business was got through in the trials of 
x. Sadia lenient, ant 4 guises tet eoitee. These 
trials may be divided into two classes, those by steam and those by 
hand , although many of the implements were suitable 
for ei Gne of Messrs, Ruston and Proctor’s portable engines 
su plied the power, and among those first tried were three disc 
from the Trent Foundry of Messrs. R. Mellard and Co., 
tf Saaer Staffordshire. All of these are adapted for Cd 
hand or steam power—one, a treble -action 
slices, being a new implement. Messrs. 


used for producing it. One of 
pad aa eo p-cutters from the above works was set 
in action, as well as one of M 8, which has already received 
a prize from the Society on a previous occasion, and 
was made at the Wiltshire foundry of Messrs. Carson and Tron e 
Warminster, Wilts. Messrs. R. and R. Hunt, of Atlas Works 
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: one moment and at nes 
ming it to An experienced ear can tell by | 
of oe machine Shelker its internal wants are properly attended 


_ She whole of these trials in connection with thresh- 
iminary. A certain number of the best 
the rest and tried over again by running 
an hour continuously. This plan will test 
mere , and demonstrate the 
efficiency or inefficiency of their attendants. 

It would be to no purpose, and scarcely possible besides, to 
enumerate the rapid succession of turnip cutters, disc root pul 
oil-cake breakers, and crushing mills, brought up for trial both by 
steam and hand power. There isa continuous stream of them ad. 
vancing and retreating. The stands of many of them are not quite 
so well made as they ought to be, ly when intended for 
steam power. They are too con in the base, and are con- 
any t and ricketty when being driven. Undoubtedly 

the greatest ane Ne in the show i is the portable 7-horse power 
threshing machine, with engine combined, patented by jiel 
Crowe, of Gaywood, King’s Lynn, Norfolk. At the same time 
the idea of connecting the engine with the ae is not novel, 









since it has been done by several makers some years ago; 
but connecting the whole affair into a Cotter 5 e, so far 
as its own locomotion is concerned, is the novelty, and has pre- 
viously been unattempted. With a pressure of 501 . it transfered 


itself to different parts of the field, creating considerable interest. 

A glance at the ground and the articles exhibited is sufficient 
to demonstrate that the show is not intended to commence until 
Monday, and we shall therefore reserve—in fact we have no course 
but to do so—a full of the many novelties to be mentioned 
until our next im 





THE FRENCH INTERNATIONAL EXHIBITION. 


Tuar section of the park whic which is mainly devoted to the 
French ornamental garden, and within which our province 
does not lie, contains, nevertheless, some objects of interest 
to the engineering visitor, the principal one of which is the 

machinery annexe, a = im circular building, con- 
taining a capital collection of miscellaneous machinery and 
pol pore for which room was not found in the v 
place allotted to Belgium in the main building. 


e proportion of the space in Spe is devoted to 
tions of the raw material and manufacture 
‘uctions in this 


of iron, and as we shall have to treat of 
department in our articles on iron, we shall reserve the 
hereafter, merely observing that 


spit : 


Was at rate of 14 Ib. per nominal horse power, | 4 
gtan allowance in all these matches 
+ nugaber of revolutions was 130 to the minute, 


ing them inte the 
| rt th 
te various ae them » Beyond this 
rae model are ga i ee A Rowers 
~— 0 russe. 


a of St, Peter’s Ironworks, Ipswich, wasfirst pat ander bd 
17 gec., 


although the finer qualities of iron are not even 
aimed is a far more extensive display = and in 
many reget god a display) in this annexe of Belgium 
than in all the Ment exhibits put together, whilst one 


description of iron own which i is powhere produced in 
=| Sage ee Mpg: "ie mean the beau- 
iful thin sheet aply 150th part of an inch 




























in thickn ed surface, of the method 
of produ g0 little. 

e of ir the door on entering the 
building is @ m employed in “4 a 
tunnel on # Ie Comte Railway, 
sea magn. 4 ; lag ’ - consists in oe ~ 

g or ft Wauld call it, parallel to the 
tunnel, at a distance ¢ 8 feen SOft. and 60ft. from it 
—the sole 15 : about 20in. below that 
of = tun : i - the tunnel from which 
workings were comme! the heading was pushed for- 
ward. The ing shafts was thus avoided, 
and as both tup worked with a risi 


natural drainage flow 

d, as would have been the 

sed from separate shafts, 
gut with the fall of the 

inarily the case. 

tances con- 


gradient of pug in a hi 
out witho 


e. as we 
supporting 
the end from 
a saving was 
this way over 


me Evrard,” one 
in the Exhibi- 






Weeden on wrought 
cast ivdn framework. The 
times of the other, 
vanes ov fans which enter 
inder, as the 

pheries of the cylinders 

Ry kee the air caught 
between and out at 


oi ¥entilator, nearly in 
curiosity in the 
itaie the transmission 
the patent of M. A. Calles, of Brussels. 
It consists of a een eimont completely immersed 


in a large tank, is mo water but by air, 

that we must one S Fecedne for the pesado 
misnomer, and me Pacactbing it as the patentee 
does as a hydro-aero-dynamic-bucket-whvel; and further 
observe that its action is directly th» reverse of that of a 


water-wheel, for the er of air is applied to lift the 
buckets on one side io tw wh el i of that of water 
being used to oof the other. The action is as 
follows:—The nor ei at any given distance, is 

employed to air, which is af anety in pipes to 
the bottom of and ejected so as to enter the 
curved buckets a little past the centre of the wheel. Its 
effect thus delivered is continually to buoy up and 
elevate side of the wheel into the buckets of which it 


turns - the buckets con- 
gurface of the water, the air es- 
for driving machinery is taken 
‘at one end of the bucket wheel. 
to convey a certain amount 
of power to a cons distance must be admitted, but 
that this highly. piece of ingenuity involves 
an enormous in every direction is equally 
certain. Iie ingntbes from the friction in 
the tauk or gure, but the contained water 
had a co’ of temperature when we saw 
it, and we have that a patient prosecution of 
the operation would make it boil, from which, perhaps, a 
secondary application of power could be derived. 

A portable, engine, by Cail, of Brussels, drives a line of 
shafting weld alee gives caclion to some scutching machines, 
&c., of which a large double one, with self-acting feed 
motion, patented by M. Mertens, of Brussels, contains 
some features of novelty, and is admirably fitted up. It 
tage dod getting through 4000lb. or 5000 Ib. of flax a 
day with the attendance of only two children, the flax 
being fed into each machine by endless bands. Close to 
these machines is a rough wood model of a set of mining 
stamps and rolls combined in rather an odd way. As far 
as we can see the stamps are intended to strike on the 
upper of a pair of ~~ but it is not very clearly shown 


is sag 3 ge 
ab it sag wh 


how the impact is to be 
Passing a large case sho some capital imens of 
tin and copper foils, and a table with a quantity of sound 


strong-looking yn spi we come toa ike he < the build- 
ing peng 7 Pood y Puissant 
Freres, of Sine Obarlonh'the Tex the Terre “Plastique Com- 
pany, Fe encoye a oy Of the constitution of the 
refractory clay with which they are made we have no 
information, but nothing can exceed oe finish and clean- 


ness of as articles of ond them is 
exhibited by Molle and Co.; of Belgium, large 
assortment of well-made enamelled ironware. “2 re- 
maining contents of this building, or rather of its more 
important contents in manufactured iron, we shall, as we 
have said, speak hereafter. Near it aaa side are the 
boiler-houses respectively of M. Boyer, of Lille, and of 
Messrs. Houget and Teston, of Verviers, Belgium. The 
former are of the elephant ‘ype, b but so completely bricked 





up that we can form no opinion of their merits. The 

latter are vod Cornish boilers with the ends f in 

for the she: ane aoares Se Sa 508 are fed ak Lome ory 
automatic ve a 

teh coenntaleabeatiees ioe. Both 

boilers are used for the motore scion, Beth hw 
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BURY ‘ST. EDMUNDS SHOW.—BERNAYS’ 
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CAREFUL experiment and investigation into the working of 
centrifugal pumps of the ordinary construction prove that they 
give a far less useful effect when applied to high lifts or great 

ressures than when working at low pressures and with low fitts. 

he main cause of this loss of useful effect is the large amount of 
friction produced upon the outer surfaces of the discs when revolv- 
ing rapidly, the water being made to exert a pressure upon the 
revolving discs equal to that due to the pressure of water in the 
delivery pipe, and this on account of the entire space enclosed 
within the pump casing being in communication with the delivery 
pipe. We have thus a friction produced which is so great that as 
yet we have no centrifugal pump which is capable of advantageous 
application to high lifts or great pressures, on account of the great 
loss of power that would result. To remedy this the pump illus- 
trated in the accompanying engraving has been designed by Mr. 
Joseph Bernays, and is manufactured and exhibited by Messrs. 
Owens and Co., of Whitefriars, In this apparatus Mr. Ber- 
nays relieves the external surfaces of the revolving discs 
more or less entirely from the pressure exerted by the water in 
the delivery pipe by bringing the outer casing into close contiguity 
with the outer circumference of the discs at the point where the 
circular channel that receives the water from the revolving discs 
is formed. The casing which surrounds the discs is made to fit 
closely near the suction openings, as well as near the outer 
diameter of the disc. Thus the communication which at present 
exists between the circular passage and the spaces between the 
casing and the revolving discs is shut off. These spaces are either 
entirely closed, or they are placed in communication with the 
suction pipe or with the external atmosphere. When several of 
these pumps are employed in combination, one delivering into the 
other—as, for instance, in order to obtain a high delivery with a 
reduced number of revolutions—the spaces may be made to inter- 
communicate, thus reducing the friction on the outer surfaces of 
the discs of all the pumps to the same minimum standard. 

In our engraving Fig. 1 represents one of these centri- 
fugal pumps in vertical section. Fig. 2 is a section through 
the fan. Fig. 3 is a plan of the pump, and Fig. 4 shows an inte- 
rior view of one-half of the casing, the other parts being removed. 
A is the fan; B, B, are the two suction passages in the casing; C 
is the delivery channel surrounding the fan; D is the suction inlet; 
E is the delivery outlet; F shows the outer junction of the disc 
with the casing, whilst H, H, show the inner joints; I is the glarid 
box, K the spindle, L the driving pulley, and M the bracket for 





| bearing; N is a rib cast with the casing in an easy curve for 


| guiding the water to the outlet E. It will be noticed that the 
water entering through the passage D divides itself into two 
streams, B, B, before it enters the fan A, whence it passes into 
the channel C, reaching the delivery outlet E, to which it is 
guided by the curved rib N. Both the suction and delivery outlets 
are of such dimensions as to fit ordinary-sized pipes without the 
necessity of affixing intermediate pieces, which is a great advan- 
tage. When once properly fixed these pumps are not troubled 
with an accumulation of air in the casing, on account of the de- 
livery pipes being fixed at the highest points of the casing. 
Another advantage is that the water as it leaves the fan reaches 
the outlet by the easiest possible sweep patible with the size 
of the pump, thus rendering the flow more easy and absorbing less 
power. <A small-sized pump of this description is now on view at 
the Paris Exhibition, and to which honourable mention has been 
awarded, 

In driving these improved pumps, in some instances, and where 
it is of importance to save expense in transmitting power, Mr. 
Bernays uses a rope working in a pair of multi-grooved pulleys. 
The number of grooves depends entirely upon the power to be 
transmitted and the strength of the rope used, the only limit 
being the necessities of working. The principal advantages of 
this system of driving are that a rope of only a small section nay 
be made to transmit an enormous power without adding to the 
cost of the apparatus beyond a few extra lengths of rope. The 
— may be run either open or crossed, as common straps are, 
only that when running crossed, for the purpose of changing the 
motion, the ropes do not touch each other; there is consequently 
no abrasion or wear from friction. As the strain on the rope is 
equal throughout its whole length the rope is sure to wear equally, 
there being only one splicing. By this means and by using wire 
rope great power can be transmitted to 2 long distance, with the 
certainty of an equal tension throughout the rope, in accordance 
= calculated strength of the rope, which can never be 
ex 


THE SPRENGEL A1n-PuMP.— Dr. Hermann Sprengel recommends 
in addition to the simplest form of construction of his air-pump, 
already described in the EnGIneer, that an air syringe and pipe 
be connected with the branch tube leading to the vessel to be 
exhausted, to draw off much of the air by hand. The tube is then 
hermetically closed near the mouth of the syringe, and the 















mul ui in . 
Veni 
INF), Ti 












a 


——eEEi 


exhaustion completed by means of the mercury. The object of 
this modification is to save time, as the bore of the tube through 
which the mercury falls must be small, so in exhausting a large 
vessel the first part of the operation is best done by hand. All 
the india-rubber joints must made of the best black French 
tubing, other kinds being porous. . The joints must be bound with 
coils of copper wire. He says:—‘‘ The space between the inside of 
the sats sh tubing and the outside of the glass tubing is filled 
with a resinous cement made of fused caoutchouc. To prevent 
this substance soiling the interior of the instrument I first, after 
having put the instrument together, tie the caoutchouc joint with 
the copper wire, and then turn back the end of the caoutchouc 
tubing over the coil, coat the inside of the end with cement, and 
turn it back again into its proper position. The connection of the 
funnel with the tube is made by means of a perforated caoutchouc 
cork. These corks are easily made from a flat block of caoutchouce, 
cut out with a sharp Mohr’s cork-borer, well lubricated with oil.” 
When the instrument is ready for use the pean is allowed to 
fall rather quickly, but when the operation approaches completion, 
which is known by a peculiar rattling noise, it is best to lessen the 
supply of mercury, and let it fall drop by drop less rapidly, till 
cabenatien is complete. The proper size of the bore of the fall- 
tube is two and a-half to two and three-quarters millimetres, the 
former diameter being safest. A larger bore gives a less perfect 
vacuum, though the exhaustion proceeds more expeditiously. The 
length of the fall-tube below the branch pipe communicating with 
the receiver is a few inches more than the length of an ordinary 
barometer tube, to make allowance for the height of the rise of 
the mercury. The distance from the bottom of the funnel to the 
branch tube may conveniently be about 8in. or 10in. With the 
apparatus in its simplest form, as shown in the engraving published 
in this journal a few months ago, the exhaustion of a receiver of 
the capacity of about half a litre will take from twenty to thirty 
minutes, but with an auxiliary syringe the operation is expedited. 
Tae funnel may conveniently be of about one quart capacity, and 
before the mercury in it has run quite out most of the metal 
must be taken from the receiving vessel at the bottom of the 
instrument and poured back into the funnel. The vacuum 

roduced by this arrangement is so perfect that no difference can 

e seen between it and that produced by Torricelli. 

Tue total number of vessels lost during the first five months of 
the present year is 1349, a diminution of 17 as compared with the 
corresponding period of 1366. 
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PARIS EXHIBITION—DAVIES’ STEAM STRIKER. 
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In an article written nearly three years ago we suggested the 
advisability of adapting the principle of the steam hammer to the 

i e of those duties ordinarily performed by a “striker.” 
The “ Oliver” and Ryder’s forging machine did not comply with 
the a It was essential that the substitute 
for human labour should not only be capable of striking a down- 
right blow, but one at oe ae as well; and we dwelt 
particularly on the point that to be throughly efficient, the steam 
striker should be under the control of the smith—the single 
individual holding the iron on the anvil—and we pointed out that 
to this end the admission of steam should be regulated by the 
foot of the smith acting on a treadle. 

It is quite possible that Mr. Davies, of Crumlin, never read the 
article in question ; but in August, 1865, he took out a patent for 
a steam striker, which we this week illustrate above, in which 


the idea contained in the article to which we refer has been most | be used 


ingeniously carried into practice. We have no desire to imply 
that Mr. Davies drew his inspiration from our but we 
think it fair, both to him and ourselves, to point out that his striker 
is simply an embodiment in a very elegant form of our 
. 3 “= — nothing by the fact, as there 
is a we! e ine between suggestions and their 
tical realisation. 

The hammer we illustrate is made by Messrs. Kennard, of 
Crumlin, and is very well got up. We cannot better describe its 
somewhat complex construction than in the words of the inventor 
as they stand in his patent specification. 

Mr. Davies by saying :—‘*My invention consists in 
rendering steam hammers capable of delivering blows, not only 
feo ae poy + Pele Roe PDD Sh, 

e face of the anvil, as ma the 

— of forging, the hammer at the. sing time being 
deliv: blows with various lengths of stroke and of various 
degrees of force. I fix the steam cylinder which is employed 
in working the hammer, whether by means of an arm or by direct 
action, inside of and in firm connection with a horizontal cylinder, 


the two cylinders having their axes at a t or at 
any other angle to each other, or they may have their axes 
parallel lines to each other. The horizontal cylinder is 
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so fitted as to be capable of being turned round on its axis 
in suitable bearings, and so carry with it the steam cylinder 
and hammer, and the hammer is by this means rendered 
capable of delivering its blows in any desired direction. The 
horizontal cylinder may be turned round in the bearings by 
various means, wh levers or otherwise, which means can 
be placed under the control of the smith or other person using 
the hammer. I place the steam chest at right to the axis 
of the steam cylinder, the steam chest being fit with common 
cylindrical equilibrium valves, and I work the valves by an 
internal link or eccentric cam which is actuated by a stud pro- 
jecting from the piston rod. The internal link is fitted with a 
sliding — at each end, by means of which I regulate the length 
of stroke and vary the force of the blows to suit the size and 
nature of the forging. If preferred water or compressed air may 
instead of steam to actuate the piston. Where the 
hammer is worked by an arm I fit the socket supporting the arm 
so that it can be raised or lowered relative to the centre of the 
horizontal cylinder, by which it is su to suit the various 
sizes of forgings. I when an arm is used support the bearings 
on which the horizontal cylinder rests, either on a bedplate fixed 
to the floor, or on the piston of a hydraulic ram, or on some other 
yo peng of machinery, by means of which the horizontal 
cyli can be raised or lowered for the purpose of varying the 
angles of blows in front of the anvil, and the ram or other 

ry can be so constructed that the hammer may be 
brought to bear on any number of anvils placed at equal distances 
= the centre roun: =. the hammer turns.” 

@ various parts readily recognised in our engraving 
without the aid of ial letters of reference, the use of which is, 
in some sense, little less than an insult to the engineer, while they 
invariably injure the appearance of an ving. e vertical 
steam tinder is shown in section with its piston and valves 
within the horizontal cylinder, which is revolved in its bearing by 
cogged gear and a hand-wheel, as shown in the back elevation. 
Seen bene OS Seas ae piston-rod 
with the hammer This pin operates within a iarly 
formed slot in a frame conn with the slide valve, w is of 
the equilibrium piston type. The exhaust, pipe is cast double, with 


fa 


i Wea 
Ew gh 


a diaphragm, which permits it to serve the purpose both of steam 
and exhaust. The slot frame is termed “the internal link” by 
the inventor. It is shown to a larger scale in a 
at the top of our cut. In the words of the cation :—“* The 
internal Tink and stud serve to make the machine self-acting by so 
controlling the main 7 — the _— Lit fh. 

and consequent force of the blows can an 

of uleety the smith using the hammer. The tad fist ts 
made the exact length ay igge ~ to the full length of the 
stroke of the piston, plus the 3 
cylinder, for the purpose of working the piston to its full length’of 
stroke. But it is fitted with a sliding plate A A at each end, which 
sliding plates are so fitted that they can be moved to 7s 
position either from the top or bottom of the link, for the pu 

of so actuating the main valve as to work the piston through any 
fraction of the stroke, either from the J or bottom of 
cylinder by the worm shown. The sliding plates, by being moved 
up or down, so actuate the main valve as to admit, suppress, and 
release the steam at any required fraction of the stroke, while the 
form of the link so adjusts the main valve as to admit « sufficient 
quantity of steam to keep the hammer up off the anvil when not 
in action. Where the hammer arm is supported on a movable or 
adjustable pivot, I fix the pivot in a wrought iron socket which 
supports the hammer arm, and this socket is so fitted that it can 
be raised or lowered to suit the various sized forgings by 


ay 


stud pin—on which the hammer hinges—from the centre of 
horizontal cylinder would become the radius of the circle described 
by the hammer face upon the face of the anvil in all cases, and 
this distance can be varied a’ 


] 
Fs 
F 
: 
: 
E 








4 
i 
} 





THE ENGINEER. 


Jury 12, 1867. 








be arranged i 
with a foot valve. It only remains to add that the steam striker 
is gradually coming into extended use; it has i 
tion wherever it has been employed, and bids fair to become a very 
useful forge machine tool. It is possible that some of our readers 
may wish for further information as regards the modifications of 
which the hammer is susceptible; we beg to refer them to Mr, 
Davies’ patent, No. 2174, 24th August, 1865, price 2s. 2d. 
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THE PARIS EXHIBITION IN ITS RELATION T 
INDUSTRIAL INSTRUCTION. 


Tue following excellent paper was read by Mr. James 
Kitson, junior member of the well-known Leeds firm, at 
the 30th annual meeting of the Yorkshire Union of Mecha- 
nics’ Institutes, recently held at Castleford. It will be found 
well worth perusal :— 

At the request of our president I have undertaken to call your 
attention to the Paris Exhibition, and to introduce the discussion 
which is naturally suggested by a study of the position of the 
various arts and industries of the world which are there represented. 
This Exhibition, designed as it is to afford a means of comparing 
the merits of the arts and manufactures of different countries, 
offers to us a favourable otras of examining the state of 
industrial education, and of comparing our position in this respect 
with that of the countries of Europe with which we have the most 
intimate relations, and with which we are now competing in the 
various markets of the world. I spent last week in Parks, an ae 
attended there at a meeting of an English Society of Mechani 
Engineers, I have had a favourable opportunity of noting some 
facts which have a special bearing on this matter, and also have 
had the advantage of examining and criticising the various products 
exhibited in company with some mechanical engineers of the 
highest position in England. 1 would here remark that the 
opinions I offer as to the quality of the exhibited articles are not 
simply my own unsupported beg but the same opie 
have been expressed by many of the distinguished engineers, ich 
and English, with whom I had the honour of discussing the merits 
of the Exhibition. The agua of industrial education has been 
raised in a letter recently published in the Times by Dr. Lyon 
Playfair, and our president has directed the attention of several 
of our friends to it, who will a shortly address you ; to 
confine the discussion I will, therefore, content myself at the 

resent moment by considering the remarks and proposals of Dr. 

layfair, though it is a ss pe which might be advantageously ex- 
amined ina more extended manner. I will first reply to the state- 
ment made by Dr. Lyon Playfair, that a — accordance of 
opinion prevailed, that our country (England) shown little in- 
ventiveness, and had made but little progress in the peaceful arts 
of industry since 1862. This is a very bold and a very disparaging 
statement, and is so derogatory to our coun’ that it is desirable 
to examine into the grounds on which it is based, and to see 
whether it is not rather an opinion founded on limited or deficient 
information, than one which isa true representation of the progress 
of arts and manufactures in our country. In the first place, it is 
incorrect to judge of the manufacturing excellerices and the power 
of se sag of England from the objects and collections at the 
Exhibition. France has exposed the produets of her manufactures 
at her own doors, and, what is of more im ce to her, in her 
own market. England has had to trans; her articles across the 
sea at a much greater cost, and to a market which is to a great ex- 
tent closed to her. France has in manu as well as in war 
a great idea of glory ; England has in trade little idea of glory, 
but a great idea of doing what will pay. The French have an 
opportunity of gaining both glory and profit, and hence have been 
induced to make great efforts to aj well at their universal 
Exhibition. It is important to this in mind, and if we 
attempt to compare the industrial progress of France with that of 
England, we must remember that France has shown the choicest 
products of her manufactures, while we have much at home 
superior which it has not been thought advantageous to represent 
at Paris. The great houses of France have spent enormous sums 
of money on their displays, which no firm would have 
been justified in spending. Indeed, it is said that some of the 
foreign exhibitors have received subventions from their States, 
while English exhibitors have had to defray the whole of their 
own expenses. It is true our Government has voted some £200,000 
towards the English sectional expenses, but I fear that this sum 
will not fertilise the pockets of the English exhibitors, as it appears 
already to have been absorbed by the commission appointed by the 
mysterious and despotic powers at South Kensington. I in- 
stance as exhibitions which have produced the feeling of depression 
on the minds of many of our jurors and writers the pavilion of Le 
Creusot. It is a remarkable and a beautiful exhibition, and most 
wonderful as showing the power and immense capacity of a single 
establishment, but there is nothing in it which we do not produce 
in England of in most points superior quality, and certainly of 
superior design. The locomotive engines made for an i 
railway, for which Mr. Schneider obtains great praise, are from 
English designs, and their construction has been controlled by an 
English inspector, who has gone direct there immediately after 
controlling similar works in the best English workshops. Mr. 
Schneiderexhibits three locomotive engines in his own pavilion—the 
whole of England sends but five ; but it would be very erroneous 
to judge from this the comparative powers of the two countries. 
I think I have said sufficient to warrant me in asserting that there 
isa very deficient representation of English manufactures, and, 
therefore, those who would compare the industry of this count 
with that of foreign nations must carry their inquiries very muc 
beyond the boundaries of the Paris Exhibition. In my observations 
as to-the position of England in the Exhibition, I naturally prefer 
to confine myself to those departments with the products of which 
I have a practical acquaintance ; in these I am fortified by having 
similar opinions expressed to me by men of greater experience, 
but I have no hesitation in affirming in all the different Scentbes 
of trade connected with mechanical science we still stand without 
superiors. I will mention some of these in detail. In marine 
engines our makers are superior to any of the Continent, both in 
finish and design. The English marine engines are gems of me- 
chanical finish, In locomotive engines we have the best specimens 
in the Exhibition ; they are equalled in finish of work by one or 
two foreign engines, but are unequalled in beauty of form and 
simplicity, and appropriateness of construction. In machinery 
for working iron and other metals we have noequals. Our makers 
show the best quality of work, the most mechanical ingenuity and 
the greatest beauty of form and outline. The best foreign machine 
tools are copies of English designs, and the engines whose work 
nearest approaches the English excellence of finish have been 
made for the most part with tools constructed in the manufactories 
of Leeds and Manchester. In iron we exhibit in very small 
quantities oie of unequalled quality, but only the makers of 
iron of special quality are represented. The great houses who 





The material shown by our War Department, bySir Wm. Armstrong, 
by the Whitworth Company, is incon’ superior in finish to 
any other exhibited ; all the products of these manufactories are 
remarkably beautiful, and in advance of those of any nation. I 
have ventured to give you these ific references to sections of 
our manufactures, because it is more valuable to give a few positive 
examples of my view of our position than to make general state- 
ments, and also because I think they are sufficient to confute the 
assertion that we have been in mechanical science, and 
to show you that if pre-eminence has been denied us, it has been 
denied us by those who have not had sufficient information on 
which to ground their judgment. In the fine arts and in manu- 
factures where the fine arts are most directly applied I am rather 
diffident in ag oe an opinion, but I have seen specimens of en- 
graved glass designed by Englishmen and executed by English 
workmen which are unequalled by any country exhibiting. On 
this point it is interesting—indeed, almost amusing—to read an ex- 
tract from the Journal des Débats, which, as you know, is one of 
the leading papers of France, in which the writer takes almost the 
same view of his owncountry that Dr. Lyon Playfair does of England, 
and endeavours to read to his country the same warning lesson 
that we have had from Dr. Playfair. ‘A manufactory at Vienna 
sends some table services that are strikingly elegant in form, and 
—— crystal they are almost as light as Venetian glass. They 
are comparatively cheap, which is an advantage that deserves 
to be noted. Cheapness is the principal merit of the crystal objects 
from Belgium that we have examined; but it is not so of those 
that come from England. The latter are perhaps less pure and 
less graceful in form than ours, but in the engraving they are 
admirable. Englishmen are rich and can afford to pay for fine 
things. They take away our most skilful workmen, and, in addi- 
tion, are willing to make any sacrifice in order to extend instruc- 
tion and education, and to improve the taste of their own opera- 
tives. During the last twelve years they have made enormous 
ne in every branch of industry to which art belongs. We 
renchmen must take care that one of these days we do not lose 
that artistic superiority in which our artisans have taken a lawful 
pride. Let us multiply our schools for adults; let us employ every 
effort to enable our workmen to have easy access to those admir- 
able works in which engraving has produced the masterpieces of 
art in every epoch; if possible, let us open for them collections of 
objects of art, in every style, in the localities where they live. 
Let ua be upon our guard, Our rivals have arrived very nearly equal 
to us, and we must take care not to have to say one day that they 
have surpassed us.” Having said thus much in defence of my 
enanter, ¢ am free to admit that continental nations have made 
giant strides in industry, and have relatively made greater progress 
in manufactures than we have. They had scarcely started a few 
years ago, while we had advanced to a very high position; and now 
they have attained to considerable excellence while we have con- 
tented ourselves in increasing the quantity of our manufactures, 
and in the profits of trade unparalleled in extent, ani enlarging 
constantly in an increasing ratio. If continental nations have 
made these great advances which we admit in the space of a very 
few years, it is important for us to examine the causes which have 
favoured it, and to endeavour, if possible, to gather and use the 
experience of our neighbours. The nations which have made 
the most marked advances are France, Prussia, and Belgium, and 
as the same causes have been at work in all these countries, for the 
sake of brevity I will at the present time confine my remarks to 
the case of France. Seeing that the natural advantages of France 
as an iron producing country are inferior to ours, that it is deticient 
in mineral, which is consequently a drawback to all its manufac- 
tures, we can but come to the conclusion that the intelligence 
which has created and fostered the manufactures, which have 
produced the magnificent displays set forth in the Exhibition, 
must be of a very high order. It has been my fortune during the 
ast week to meet with several of the first engineers of France, and 
rom them I learn the remarkable fact, that almost without 
exception, the chief engineers of the railways, of the Government 
department of the Ponts et Chaussées, and the heads of many of 
the large manufactories had been pupils of the Central School of 
Arts and Manufactures, while most of the managers and foremen 
of works, i ing establish ts, and factories have been 
pupils of the Ecole des Arts et Metiers. There are few exceptions 
to these; the rough and ready self-educated men rarely rise above 
those who have been educated at these schools because they start 
the race of life under too serious a disadvantage. I cannot learn 
that their artizan —— are better educated than ours; they 
are brought up under much the same conditions as ours, and after 
attending their communal schools are sent to work at an early age. 
In support of this view of the similarity of education in the two 
countries, I may mention that it was found that an average of 300 
conscripts in 1800 of the year 1866 were unable to read; and in 
1864 only 239 in 1000 recruits in England were unable to read; the 
advantage is therefore on the side of England, more particularly 
when you bear in mind. the class from which our recruits are 
taken, and that in France the conscripts are taken by lot from the 
whole population. If we find these pupils of particular schools 
monopolising the direction of the whole of the manufacturing 
industries of France, we cannot but acknowledge the merit the 
hools must p ; and also we could not bring forward a better 
example of the immense value of education, and can form from 
this fact some idea of what results we might be able to obtain if 
the moral and intellectual education of our whole people were as 
well cared for as the scientific education of a small portion of the 
French nation appears to be. The Central School of Arts and 
Manufactures is specially designed to form engineers for all 
branches of industry, me f for public works. Diplomas of Engi- 
neer of Arts and Manufactures are given by the Minister of State 
to those who pass in the first class, and certificates of capacity to 
those who pass in the second class. Foreigners are admitted as 
well as natives, and the course is for a period of three years, 
commencing at seventeen years. The course costs £32 per year, 
but in certain cases the State will grant a subvention to needy 
scholars. The Ecole Centrale trains principally engineers who 
enter the higher grades of the profession, to which their 
diploma gives them an rt nt certificate of competency. 
The Ecole des Arts et Metiers has three shede esta- 
blished at Aix, Angers, and Chalons-sur-Marne, which are 
designed to form chiefs of workshops and workmen instrucéed for 
industries where iron and wood are worked. Every pupil must 
pass an examination, and must be from fourteeen to sixtee:. years 
old. Only resident scholars are received, who pay £20 a year. The 
course is for three years, and the instruction is practical as well as 
theoretic. The theoretic instruction comprises arithmetic, ele- 
mentary algebra, trig try, g try, hanics, drawing, and 
grammar. The practical instruction is given in four workshops of 
models and carpentry, casting, smiths’ works, and mechanical con- 
struction. Scholars arrived at the end of their studies receive a 
certificate, and a silver medal is granted to those who show an 
exceptional merit. The Conservatoire des Arts et Metiers, where 
public gratuitous lectures on scientific subjects are given, is also 
a valuable institution to which we have no parallel in England. 
Here are kept models of all inventions; in the museum are 7,000 
models of mechanical appliances, and in the library are 18,000 
1 on scientific subjects, accessible without difficulty to any 














make iron most in demand for the general purposes of 
are not represented, and for the simple reason that it would not 
pay them to exhibit. France has high duties on manufactured 
iron, which close her markets to English produce, and therefore 
there is no inducement to England to show samples of wares for 
which she has no market there. The tours de force, as samples of 
kill and power, exhibited by various Continental ironworks, are 
very remarkable, and exhibit an extraordinary advance in this 
branch of French industry. Enormous plates, bars of great length 
and large sectional area are to be seen in great abundance, but are 
only interesting as showing what can be done, and that any de- 
mands of the engineering profession can tisfied. These heavy 
plates are not as large as are rolled in England, and all their bars 
can be as well obtained from English makers if such be required. 








seeker of knowledge. By these institutions all the known infor- 
mation on scientific subjects is imparted to the students. Every 
new invention and new mechanical appliance is recorded and made 
known. The scholar is taught how to apply his classical and 
mathematical education to the calling which > is to follow, instead 
of being left, as in England, to gather his knowledge in the un- 
certain school of conta work. The student is thus started at a 
much more advanced point than he is in England, where we have 
no regular scientific schools, and is saved much weary plodding 
and stumbling through inquiries which have been worked out for 
him long ago. Our English school of practice has produced many 
glorious men, but how much weary work and wasteful toil might 
have been saved them if some such sources of information of the 





co mplished labours <ereet been opened to them. The 
work to be done in England in my opinion is, in the first instance, 
the education of the upper working and the middle class, a work 
which I think is above the power of mechanics’ institutions and 
so-called de ents of science and art. It is a question which 
is worthy of the earnest attention of Government, who are as much 
bound to interest themselves in the industrial education of the 
country as they are to regulate the education of the surgeon or 
physician for the prosperity of the country, and hence the material 
comfort and well-being of the population, without which you can 
have no true moral advancement, depends on the measure of success 
you obtain in your industrial pursuits. As far as the powers of 
mechanics’ institutes can be developed, they should be exercised 
in the scientific education of the working classes of this country; 
and special attention should be given to the forming of some 
organisation by which this education can be made more efficient. 
Although I have stated that the working class of this country is as 
well educated as that of France, it is not so in Prussia, where, in 
some degree, education is universal. But in France they are fully 
alive to the advantage of educating the labouring population, and 
are wremy on efforts in this direction. At Creusot Mr. 
Schneider established schools under most able management, 
where, out of a total population of 23,000, there are 4065 children 
in regular attendance at school. If we do not bestir ourselves 
earnestly we shall soon see our working population surpassed in 
superior education, as at present we see we are s in higher 
education by the engineers and managers of the great industries of 
France, - There is little doubt that d can still hold the first 
place at the head of manufacturing industry if she will only make 
use of the advantages she possesses. Our engineers must have the 
facilities for acquiring special es ich are attainable in 
other countries, and our people must have the education which 
will enable them to turn to the best advantage the directions of 
those whose province it is to guide them. With mineral resources 
unequalled and unbounded, with a climate the most congenial in 
the world, and a freedom of government which allows to every 
man the reasonable hope of attaining any position to which his 
talents and industry may entitle him—the countrymen of Shakes- 
peare and Watt and Stephenson, if afforded the same advan 

of education as are given to those nations which compete with 
a can never fail to lead in the industrial advancement of the 
world. 








SLIP ROOF AT AMSTERDAM. 


THE exigencies of modern shipbuilding and the altered 
conditions under which it is carried out in the present day, have 
within the last “few years, led to a thorough modification of the 
plant and machinery, and other accessories of the art. In a 
city like Amsterdam, therefore, given as it is to shipbuilding, and 
containing as it does several e ive engineering works, we may 
reasonably expect to find al thas tnodern improvements which 
conduce to facilitate the operations of one of its leading pursuits. 
Indeed, considering the pong Mey spd of the Dutch, we 
might expect to find them among the first to adopt the improved con- 
struction of shipbuilding that we are about to describe. But that 
they have not been first in the field is probably due to the counter- 
acting influence of their proverbial slowness. Slip roofs upon the 
principle of that shown in our engra have been for some years 
in use in the royal dockyards in So ome The one we have 
illustrated was erected at the royal dockyard, Amsterdam, for the 
Dutch Government in 1864, having been designed by Messrs. 
Ordish and Le Feuvre, of Westminster, and made and erected by 
Messrs. Van Heel and Holtzman of Amsterdam. The building, 
which covers an area of 40,045 square feet, consists of three roofs; 
two main roofs for shipbuilding, each having a span of 68ft. 2jin., 
and a smaller central roof of 38ft. 24in. span for workshops. We 
may here observe that the fractions in the dimensions arise from 
the circumstance that the measurements on the drawings were on 
the Dutch scale, which havé been reduced to the English standard. 
The general proportions of the three spans are clearly seen in 
Fig. 1 of the engraving, and which shows a transvefee section of 
the building. Fig. 2 affords an idea of the exterior appearance, as 
it shows an outside elevation of two bays. Fig. 3 shows details 
of the ridges of the large roofs. Fig. 4 is a detail of the 
strut, &c., at A, in Fig. 1. Fig. 5 shows the details of the valley 
gutter and section of cast iron girder, and connection of the roof 
to the standard. In Fig. 6 are seen the details of the eaves 
gutter, &c.; and in Fig. 7 the details of the ridge of the sm 
central roof over the workshops. The details of the bases of the 
standards are given in Fig. 8, whilst Fig. 9 comprises — eleva- 
tions, and sections—five views in all—of the jointof the standard, 
and the connection of the horizontal strut to the standard. At 
Fig. 10 are shown the upper joint in the standard and the connec- 
tion of the wrought iron girder for the traveller to the standard. 
Fig. 11 represents the details of the y, showing the connec- 
tion to the standard, and the method of trussing employed. 

The total length of the building is 236ft. 3in., which is made up 
of nine bays, each 26ft. 3in. in width. The roofs are supported on 
cast iron standards and cast iron girders, which are bolted to the 
standards. The standards are . in height, and 2ft. Gin. in 
width throughout the whole height. ‘The thickness, however, 
varies, being ft. Gin. near the base, and gradually diminishing to 
lft. at the top. The section of the girders will be seen on reference 
to Fig. 8. The cast iron girders are on the lattice principle, and 
are 26ft. jin. long and 3ft. deep. They support three -inter- 
mediate rafters between each standard, to which they are con- 
nected. The principals for the large roof are of bin. by 5in. by 
sin, T-irons, braced throughout by onal tie rods of jin., Zin., 
and lin. diameter respectively, and by ties of ljin., 1jin., 1gin., 
and lgin. in diameter. These principals are also braced with 
struts of 3in. by }in., 3}in. by #;in., and 4in. by gin. They are 
all connected to shoes which are bolted to the standards, as shown 
in Figs. 5 and 6. The eaves gutters are lft. 4in. wide at the ps 
and are made of jin. metal. They are bolted to the shore of the 
roof in the manner shown in Fig. 6. The valley gutters are some- 
what different from these for the eaves. They are, however, of 
the same width at top, and the metal is of the same thickness; 
they are bolted on to the principals, as shown in Fig. 5. The 
traveller girders are 5ft. deep, and the traveller runs on a wrought 
iron girder, the general arrangement being shown in Fig. 10, 
This latter girder is 2ft. 3in. in depth, and 1ft. wide in the flange, 
with a fin. web, which is bolted to the standard with jin. bolts. 
Wind ties are bolted to the shoe, and run poly to the top of 
the principals, to which they are attached by bolts, as seen in 
Fig. 3. The diagonal bracing is bolted to the standards at three 
points —first to their bases, next to the centres of the standards at 
the joints, and then on the top of the standard under the cast iron 
girder. The roof covering is of galvanised corrugated iron, and 
was supplied by Messrs. Vavasseur and Co., of Southwark. It is 
an extra-sized corrugation, the flutes being 10in. pitch by 2sin. 
deep, and No. 16 B.W.G. This corrugated iron has been used for 
roof covering with the purlins 17ft. apart, and is found to make 
a very strong covering. The sides and ends of the sheds are par- 
tially enclosed with timber framing and boarding, so as to keep out 


drifting rain and snow, and for the general convenience of the 


workmen. 








Tue Late Mr. Devany, C.E.—We regret to haye to announce > 


the death at St. John’s, Newfoundland, on the 11th December 

of Mr. Edward M. J. Delany, Associate of the Institution 
Civil Engineers, and son of the Postmaster General of Newfound- 
land, aged thirty. Mr. Delany was the principal officer in the 
Surveyor General’s ment, and was student at ’s College 
in the years 1857-8. e was also lieutenant in the Newfoundland 
Volunteers, and was interred with military honours attended by 
the whole volunteer force, the Benevolent Irish Society, and a 


large concourse of inhabitants, by whom he was sincerely ;re- - 


gretted. 
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RAILWAY MATTERS 

Durinc the month of June the dividends paid by mining 
companies reached the large total of £86,403 10s. 

THE real difficulties of the Pacific Railroad enterprise will not 
present themselves until the Rocky Mountains are reached. 

It is reported that the Nicolai Railway has been sold by the 
Russian Government to a private company for 300,000,000f., to 
be paid in the course of three years. 

Mr. DELAHUNTY states that the railway from Bagenalstown to 
New Ross and Wexford was sold in bankruptcy for little more 
than the cost of the rails, 

THE Great Eastern Company is about to revise, in other words 
to increase, its rates for the conveyance of goods. The increase 
will take effect from the 15th inst. 

UNITED States railroads carrying the mails are now required 
by the Post-office department to prepay their mail matter over 

eir own roads the same as other parties. 

THE Grand Trunk of Canada shows total receipts from the Ist 
of January to the end of June, amounting to £599,290, and for the 
same period last year to £608,796, a decrease of £9506. 

THE traffic receipts of the Midland Railway show an increase of 
£4604, and the Metropolitan an increase of £504. The return of 
the London and North-Western exhibits a decrease of £2633. 

It appears that at the date of the last return the amount of 


Indian railway debentures outstanding was £16,123,460, of which- 


£7,249,460 were convertible in stock, and £8,873,000 inconvertible. 

THE traffic receipts on the Atlantic and Great Western Company’s 
lines for the second week in June amounted to 102,394 dols, against 
123,524 dols. in the corresponding week last year, showing a decrease 
of 21,130 dols. 

THE Dutch Rhenish has suffered in revenue during the year 
from the cholera, the cattle plague, and the German war. The 
great falling-off in receipts has been in the items of passenger and 
cattle conveyance. 


A BILL for the more effectual protection of railway passengers, 
by requiring that the latter shall in every train be put in commu- 
nication with the guard thereof, has been read a second time in 
the House of Lords and sent to a select committee. 


On Monday a mineral train came into collision with a pilot 
engine at Stobs station, near Hanrick, when nineteen of the 
wagons were driven over an embankment. The driver and stoker 
of the train sustained severe injuries in leaping from the engine ; 
one of the poor fellows, it is feared, cannot recover. 


THE Prussians, when concentrating their forces for the 
invasion of Saxony, found that it required 100 trains to move a 
corps @armée of 30,000 combatants with all its train and baggage, 
and that it was rarely possible to despatch more than twelve trains 
a day, so that it required nearly ten days for the movement of a 
corps, 

Ir is understood that the reason which led Mr. Laing, M.P., to 
resign his seat at the board of the Great Eastern Railway was 
that the directors declined to adopt his recommendation to cir- 
culate among the shareholders a report he had made on the finan- 
cial position and prospects of the company, and the measures 
necessary for its extrication. 

A MEETING of the South-Eastern Railway Company has approved 
the projected amalgamation with the London and Brighton line 
almost unanimously, The chairman, Mr. Watkin, M.P., stated 
that if carried out on the basis set forth in the plan agreed to by 
himself and Mr. Laing, there would be a saving to the South- 
Eastern of about £100,000 a year. 

IN relation to railway military transport it has been established 
that for the transport of troops in the invasion of an enemy’s 
country, the railways in your front are of no use, as they 
are sure to be broken up and cannot be repaired with sufficient 
rapidity to be available in this respect; but for the carriage of 
provisions and stores they are invaluable. 

THE report that the Russian Government were negotiating the 
sale of the Moscow and St. Petersburg Railway seems.to have been 
well founded, and the price of £12,000,000, payable in instalments 
spread over three years, is stated to be the amount agreed upon. 
The completion of the contract will doubtless depend, however, on 
the abiJity of the purchasers to form a company capable of raising 
the amount in the Western markets. 

THE outstanding Indian railway debentures, which are all 
guaranteed by the Secretary of State for India in Council, are 
divided as follows between the various companies :—Kast Indian, 
£6,642,600; Madras, 1,795,550; Great India Peninsula, 4,000,000; 
Scinde, £330,800; Indus Flotilla, £25,400; Punjaub, £500,000; 
Bombay, Baroda, and Central India, £1,249,595 ; Eastern Bengal, 
£610,500; Calcutta and South-Eastern, £112,850; and Great 
Southern of India, £204,800. 

On the California side of the Rocky Mountains the Pacific Rail- 
road is being pushed forward with great activity, and a large force 
of coolies is already at work cutting a passage for it through the 
mountains. Even the Mormons are interesting themselves in the 
work of spanning the continent with a railroad, and it is expected 
that Brigham Young will so far interest himself in the enterprise 
as to undertake the task of preparing one hundred miles of road- 
way for the rails, under contract with the company. 


Tue Consolidated Bill promoted by the debenture-holders and 
the directors of the London, Chatham, and Dover Railway has 
been passed by the committee of the House of Commons. 
The effect of this bill will be to authorise the creation of £600,000 
redeemable debenture stock, having priority over all other charges. 
Existing debenture-holders who may dissent from this arrange- 
ment will have the power to claim their share of such net income 
as would be applicable to them if the new debentures had not been 
created; but as the bill provides that, until the required amount 
is raised, income shall be applied to meet these claims, there can 
be no funds available for their benefit, and consequently it will be 
for the interest of all to assent. 

THE limited mail to the north, which had so narrow an escape 
in Lancashire a week or two since through some obstructions being 
placed on the rails, met with a serious accident on Friday night in 
Northamptonshire. The engine and tender ran away from the 
carriages, and in the attempt to rejoin the loose carriages the engine 
caused the train to run on, and neither the driver and stoker on the 
engine nor the guards in their brakes noticed what had happened. 
At length, however, the engine-driver seems to have discovered the 
mischance, and waited for the train to come up with him. A 
terrible shock took place, by which several of the post-office clerks 
and some passengers were a good deal hurt. One gentleman, who 
was travelling to Glasgow, had one of his legs broken. 


A VERY serious accident happened on the London, Chatham, 
and Dover Railway, near Victoria station, on Wednesday after- 
noon, to the 2.5 p.m. down train. On leaving the south end of 
the new bridge over the Thames, near Victoria, the lines diverge, 
one set on the low level in the direction of Clapham Junction, 
and the other set on the high level, in the direction of Wands- 
worth-road station. The engine and several carriages first in order 
in the train had safely passed over the points at this divergence, 
but from some cause at present unascertained the last three 
carriages of the train mounted at these points, and having been 

for some distance were thrown with considerable violence 

on to the abutment wall which separates the high from the low 
line of railways. Two of the carriages were thrown over, one 
mounting upon the other. Fortunately the whole of the pas- 
sengers were enabled to be extricated immediately, and there is at 
gemrens no reason to ary wed that any more serious result has 
ppened from the accident than a few severe bruises and contu- 


sions to three or four of the passengers. 





NOTES AND MEMORANDA. 


THALLIC alcohol is the heaviest liquid known, mercury excepted. 

Dr. ADRIANI states that he has reason to believe that gold 
becomes transparent at a red heat. 

THE proportion of rain in wooded regions to that in those not 
containing trees is 7°3 to 5°8. 

THE metal palladium suffers the permeation of hydrogen with 
far greater facility than platinum and at a temperature short of 
redness. 

THE number of vessels built in England in 1866 was 807, repre- 
senting a tonnage of 332,353, against 815 vessels with a tonnage 
of 329,752 in the previous year. 

A SOLUTION of ammoniacal sulphate of copper is a good solvent 
for vegetable fibre. The fibre may be precipitated in a gelatinous 
form by the addition of an acid, boiling, or exposure to the air. 

Str RowLanD HILL states that the number of persons yearly 
killed or injured on the railways throughout the United Kingdom 
is less than the aumber killed or injured by ordinary vehicles in 
London alone, 

As many as fifty thousand tons of soap used in silk manufacture 
were formerly allowed to pass off to waste in the Rhone. Most of 
this is now recovered by the aid of sulphuret of carbon, and is used 
again in manufacture. 

At a meeting of the Philadelphia Photographic Society a mem- 
ber exhibited a print from a tannin negative which had been kept 
five years previous to exposure, and a tannin negative developed 
one year after exposure. 

Ir is stated in the American Artisan that the eg money now 
in use in Italy was made in the United States. That country has 
certainly acquired a wide-spread reputation as a successful manu- 
facturer of paper currency. 

OXYGEN is now obtained economically by the decomposition of 
sulphuric acid. This is effected by means of heat in an apparatus 
specially devised for the purpose. The acid is decomposed into 
oxygen and sulphurous acid, and the latter is removed by the 
liquefaction effected i pressure, A kilogramme of sulphuric acid 
at 60 deg. affords a cubic metre of oxygen. 

A cREOSOTED sleeper, put down on the Stockton and 
Darlington Railway in August, 1841, was taken up in March, 
1867, after nearly twenty-five years’ service. The grain of the 
wood, though discoloured by creosote, was as fresh and 
apparently as tough as that of newly-sawed timber, and the odour 
of the creosote was still very powerful. 


M. Fetu has produced a glass containing a large amount of car- 
bonate of thallium. It is nearly perfect, very pure and brilliant, 
but slightly yellow. The substitution of sulphate for carbonate 
of thallium will prevent the production of this tint, which, how- 
ever, is scarcely objectionable. This glass is the heaviest, most 
refractive, and most dispersive of any known. 

Dr. ADRIANI has commented upon the discovery lately made by 
Father Secchi that certain metals are transparent at a red heat. 
He states that the fact that iron, steel, and also platinum and 
copper are transparent at a bright red heat has been known long 
since, not only to practical engineers, but as regards iron, steel, 
copper, and siete to workers in those metals, 

A MODE of producing ozone for industrial purposes has been 
devised by M. Beanes. The apparatus employed consists of plates 
of glass covered with tinfoil, so as to form a receptacle for elec- 
tricity, similar to the Leyden jar. Air is passed over and in 
close contact with the tinfoil after it has been placed in connection 
witb an induction coil and becomes powerfully ozonised. 


THE extreme difficulty of producing large discs of glass suffi- 
ciently perfect for the manufacture of lenses has caused very high 
prices to be paid for such productions. M. Feil has, however, 
succeeded in making a disc of flint glass about 28in. in diameter, 
without any defect. It is nearly as large as that for which it is 
said £160,000 were voted by the Legislative Assembly. 


THE commission appointed by the French Government to inquire 
into the best means of protecting 
effects of lightning recommends that instead of the gold or 
platinum point which usually terminates lightning conductors a 
copper cylinder, two centimetres in diameter by 20ft. in length, 
should be used, as this cannot melt, owing to its great conducting 
power. 

PROFESSOR BRAUNE, of Leipsic, has published a method of 
making accurate drawings of the human system. He first freezes 
the subject to a metallic hardness by exposing it to a very low 
temperature. He then severs the frozen body with a fine saw in 
any direction that may be desired. If proper saws are used these 
cuts will be perfectly clean and smooth. Over these cuts a stream 
of water is poured, which freezes and forms a transparent coating. 
The subject is then traced or photographed. 

Ir has been discovered by M. Rumdohr that the compound of 
carbolic acid and soda affords a gas which burns with great 
brilliancy. The carbolate is first dried in the furnace, which is 
arranged for the purpose of manufacturing the gas, after which the 
heat is raised so as to produce decomposition. The carbonic acid 
unites with the soda, forming carbonate of soda, and the illuminating 
gas, of which about four cubic yards are produced for every ten 
pounds of crude carbolic acid employed, passes off. 


Amone the many new appliances of electro-magnetism to the 
arts and manufactures is that of making it instrumental in the 
smelting of iron. A fixed electro-magnet is placed opposite an 
opening in the side of the furnace containing the metal to be 
smelted, and a current of magnetism is directed into the molten 
metal. The effect on the iron is said to be very remarkable, ren- 
dering it extremely tough and hard. The process, it is said, is 
carried on with great success at one of the most important iron- 
works in Sheffield. 

Bronze containing 10 per cent. of aluminium and 90 per cent, 
of copper is now employed by M. Hulot as a substitute for steel. 
In France the perforations in postage stamps are produced by 


wder magazines from the 


MISCELLANEA. 

THE new lighthouse at Cenery was inaugurated on June Ist. 

THE whole of Middle-row, Holborn, will be forthwith demolished 
for public improvements. 

THE double line of telegraph t h Persia is completed, and 
is now in good working collen Vie 

THE Swedish newspapers state that in the Kongsberg silver mine 
a lump of silver has been found weighing 400 lb. 

PaPERS recently laid before Parliament show that the disgrace- 
ful 7g still prevails of plundering vessels wrecked upon our 
coasts, 

The royal warrant for an increase of pay in the army, which has 
been for some time looked for, is published. It bears date the 
2nd inst. 

THE reports from 
the converted Enfield 
satisfactory. 

THE ironclad steamer Dunderberg on Monday the 24th ult. was 
placed in the dry dock at Hoboken, and is undergoing slight repairs 
prior to starting for France. 

THE conversion of artillery carbines for issue to the Roya 
Artillery has now commenced, and when this is completed the 
cavalry carbines will be taken in hand. 

THE capstone of Salisbury Cathedral spire, immediately under 
the vane, having been discovered to be in a very decayed state, 
workmen are now engaged in its repair. 

Or the naval rifles a good many thousands have been converted 
and issued, and the conversion of the Lancaster rifles for the 
Royal Engineers is being proceeded with. 

Eakt SPENCER, as lord of the manor of Wandsworth, has under- 
taken to lay out Wimbledon Common as a public recreation ground 
on the termination of the present legal proceedings. 

THE total number of prizes awarded at the Paris Exhibition is 
as follows:—64 grand prix, 883 gold medals, 3635 silver medals, 
6565 bronze medals, and 5801 honourable mentions. 

Ar a trial of mowing machines at Newcastle-on-Tyne on Friday 
last, which had been looked forward to with interest, the prize was 
awarded, after a long contest, to Messrs. Burgess and Key. 

A MAN in Connecticut has manufactured a knitting machine 
that will knit fifty pairs of stockings per day, and is so constructed 
that the stitch can be changed from a rib toa plain stitch almost 
instantly. 

Axout twenty steamers will, it is expected, leave Southampton 
on the 17th instant with sightseers for the naval review. The 
tickets for admission on some of these steamers are already 
at a premium, 

In round numbers the arms of all sorts converted on the Snider 
system up to the present time amounts to little short of 200,000. 
The otal panber set down for conversion in the present financial 
year is 100,000. 

THE vey of Nantes has formally forbidden his clergy to go 
and see the Universal Exhibition at Paris. The display of mate- 
rial objects, he declares, can only be a blameable action, in which 
honest men cannot take part. 

SUFFICIENT numbers of Enfield rifles have now been converted 
on tne +nider system to admit of the whole of the infantry at 
home, a large number of the troops on foreign service, and the 
Royal Marines being armed with them. 

A PROSPECTUS of a company to be called the India, China, and 
Colonial oe Company, is to be issued in a few days. The 
proposed capital will be £700,000, and the route will be by 
cable from Falmouth to Gibraltar, and from Gibraltar to Malta. 

RemineTon AND Sons, of Ilion, New York, have recently 
received a contract from the Swedish Government for 10,000 breech- 
loading rifles and 20,000 breech oom, comprise all the 
patent parts of their system. The barrels for these latter will be 
made in Sweden. 

THE monthly statement published by the Bureau Veritas of 
Paris shows that in the month of May last 182 vessels were totally 
lost, in which number were comprised 94 English, 27 American, 
20 Prussian, 9 French, 9 Dutch, 9 Norwegian, and 17 bearing 
various other flags. 

THE Submarine Telegraph Company have called a meeting for 
the 16th inst., to authorise the directors to lay down a line of 
communication between E d and Belgium, in accordance with 
the convention entered into between the company and the Belgian 
Government on the 6th November, 1861. 

THERE are upwards of 900 colliers on strike in the district of 
Oldham at present. The matter in — is a reduction of prices 
determined upon by the masters. No great inconvenience is 
however, experien by consumers, as a plentiful supply of coal 
is obtained by railway from Yorkshire and other quarters. 

THE sewing machine is likely to have a rival in an American 
invention recently perfected, by which wearing . ap of all kinds 
—shirts, pantaloons, vests, ladies’ mantles, jackets, coats, &c.— 
are both woven and sewed at the same time. The sewing of the 
seams is stronger even than hand sewing, and perfectly smooth 
and even, and the articles are woven and sewed to any pattern, of 
wool, silk, cotton, or any other material. 

A PARLIAMENTARY return has been issued which shows that the 
Dean and Chapter of Westminster devote to the maintenance of 
the fabric of the Abbey one-fifteenth part of the whole divisible 
income of the capitular body, together with the fees received for 
monuments placed in the Abbey, and the profits derived from the 
sale of timber on the capitular estates. In the last six years the 
funds thus devoted to the fabric have averaged £3142 a year. 

On Sunday afternoon the operations which have been going on 
for the last few days with a view to raising the iron screw steam 
yacht Patsy, sunk off Clifton Parade after being in collision with 
the Albert Edward saloon steamer, were so far successful as to lift 
the sunken yacht and get her nearer in to the Kent shore, by 
Rosherville pier, and out of mid-channel. It is reported that she 

tained considerable damage by the force of the collision, and 
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fine needles. Three hundred of these, in the Paris hine, act 
together, penetrating five sheets at a time and descending into 
holes formed with great accuracy in a plate beneath. This plate 
is made of steel and wears out in a single day; one made of alumi- 
nium bronze, and under an instrument making 120,000 blows in a 
day, it is said will bear 180,000,000 blows without requiring repair. 


A NOTE on the subject of the determination of the density of 
ozone has been communicated to the Academy of Sci by M. 
Soret, of Geneva. Experiments by means of absorption lead to 
the conclusion that the density of ozone is one and a-half times 
that of oxygen. He applied Graham’s law of diffusion, viz., that 
diffusion takes place in the inverse proportion of the square of the 
density. He diffused two mixtures, one of oxygen and chlorine, 
and the other of oxygen and ozone. Thus compared, the density of 
ozone to that of chlorine or oxygen was to be L: 5. 

Ir has been found by M. Eugéne Velten that liquors, such as 
beer, containing pve | have their tendency to natural fermenta- 
tion so far diminished that they may be kept for almost an inde- 
finite period if their temperature is rai above 113 deg. Fah. 
The liquid must be raised to the required temperature rapidly in 
a closed vessel and cooled suddenly, being kept between 83 deg. 
and 136 deg. for the shortest possible time, as this is the tempe- 
rature most favourable to fermentation. The liquid must be kept 
between 118 deg. to 136 deg. during twenty minutes at least or an 
hour at most. The higher the temperature the greater its preser- 
vative power, but the more it diminishes the fine flavour of the 
beer. The effect is said to be more certain if the liquor, after 
having been cooled, is run into casks which have been filled with 
carbonic acid, 








has also suffered by being so long under water. 

Ir is stated that a new telegraphic route between England and 
India is about to be established, wd Prussia and Russia. A sub- 
marine cable is to be laid down across the Black Sea, and thence, 
by means of land lines, through Persia, to form a junction with 
the Persian Gulf cable, which longs to the Indian Government. 
The Prussian and Russian Governments have already granted con- 
cessions through their respective territories for the route, and it 
is intended to construct a special line of telegraph to work solely 
between England and India, The India-office will make the 
necessary arrangements in Persia, and this new Indian route will 
throughout be under the ne of the Governments of 
Russia, Prussia, and England. The main contract, it is added, 
will be given to the well Ghee firm of Messrs. Siemens, of Berlin 
and St. Petersburg. 

Mr. Bateman, C.E., who was appointed in ce of a trea- 
sury minute of May 21, 1866, ~~ works to prevent the in- 
jurious effects of ordinary winter and of penton, mete summer 
floods in the river Shannon, has made a report, estimating the cost 
of the necessary works at £290,605. This outlay would relieve 
24,155 acres from inundation. The annual value of the improve- 
ment, according to a valuation that has been made, would be but 
£6113, and as the interest of the sum required would very con- 
siderably exceed this et it is that the Government 
ought to provide the means, ir former plans having been im- 

perly carried out, and the in as is 
me due to that circumstance. Mr. Bateman is averse to any 
partial attempts to cure the evil. 
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ON THE EXTRACTION OF AMMONTA FROM GAS, 
AND THE UTILISATION OF THE PRODUCT. 
By Mr. ANDERSTON.* 


I PROPOSE to draw the attention of the society to the desirability 
of removing ammonia from the in manufacture, and to the 
readiest and most commercial plan of turning the ammonia so 
extracted into money. 

Of the desirabiliSy of doing so I have no doubt, for next to an 
abundant ~—y nothing so much tends to the extension of our 
business as a due attention to the manufacture of gas of a quality 
that can be introduced without detriment into every room in our 
dwellings. 

_, /f ammonia exists in any considerable quantity—that is to say 
if nothing beyond the condenser and the lime or other purifier for 
the extraction of sulphur is me pes even if the ordinary scrubber 
is added, which merely consists of a vessel filled with some rough 
material that is only removed at distant and uncertain inter 
perhaps getting a flush of water occasionally, but under no syste- 
matic arrangement—the gas will contain such an amount of 
ammonia as will lessen its illuminating power, and will act to the 
destruction of brass fittings; will quickly destroy several im- 
portant parts of the meters; and this destruction causes e 
and offensive odours, and consequently tends to earn a bad 
character for gas, which hinders its in uction, besides giving the 
gas company a very considerable amount of trouble in 

os the ae defects which occur. 

_ These remarks more — ly apply to provincial works, for 
in a great majority of these, more especially in the smaller towns, 
the extraction of ammonia is not attended to as the extraction of 
sulphur is, for reasons that will be referred to hereafter; and in 
= re it is very usual for the gas company to attend to com- 
plaints. 

But, in addition to the scientific value of removing ammonia 
from the gas, there i e ial question and also the 
sanitary one, 

Numerous gas companies find their ammoniacal liquor a nuisance, 
and the res ve communities they supply are universally getting 
more sensitive in the nose, so that unless it can be sold or given 
away the question of what is to be done with it is becoming every 
ee most — i 

8 respects the t mode of removing ammonia there is a 
conflict of opinion, and that mode which may be found the best in 
works is sometimes not so suitable in small works. 
or instance, some manufacturers employ an acid and convert 
the ammonia at once into a solution—it may be of sulphate or 
—— of ———— 
ve employed these methods, and in large works they have 
answered commercially, but in small works they will not oo, and 
therefore they are not the best means under the circumstances. 

Most mem are aware of the interest that has 
attached of late to the quantity of sulphur which in some works 
eee ee ey meme St puclicaticn, op tpl 
which the action of ammonia in reducing that amount 








* Read before the British Association of Gas Managers. 
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sulphur, so that any mode which ex- 
tracts the ammonia but retains the 
sulphur might be a very questionable 
operation. I will now describe the 


means which I employ, and which I 
may 


te as Lowe’s process, with 
some adaptations of my own. 
After the first process of conden- 
sation, which I prefer to make very 
by a@ condensing 
pipe first along the inside and then 
oy the outside — —— 
e passes to the ordinary con- 
oh and thence to the washer. 
This washer, Fig. 7, consists of an 
oblong vessel with several false bot- 
toms or trays, each containing a few 
inches in depth of ammoniacal li- 
mor. 
. Cross partitions with serrated 






















edges dip into the liquor in each 
Soap, op teat the aun tn is di- 
vided into small glob so as to 


Sentien present great surface of contact with 


the liquor. 

Means are provided, small 
connecting-pipes fixed on the sides 
externally, to te the amount 

of pressure to given by each 
tray, and to keep this uniform while the amount of gas passing is 
continually > 

The stream of ammoniacal liquor is supplied at the top, passes 
from tray to tray, and escapes at the bottom; the gas, on the con- 
trary, passes from bottom to top. 

From the washer the gas passes to a vertical scrubber. 

This scrubber is constructed as most modern scrubbers are, and 
contains several barred open trays, but their construction is some- 
what novel, the object being to prevent the water—which has been 
equally spread at the top—ever collecting in a body and descending 
by one channel while the gas may be descending by another and an 
easier one where there is less water. 

As these trays, Fig. 3, are constructed it is im ble for the 
water to descend but where I have designed it do, and there- 
fore in the depth of this tall column we have, as often as we choose 
to place them, a self-acting never-failing equal distribution of the 
purifying material. 

This scrubber I supply with weak ammoniacal liquor, or with 
pure water, and when using ordinary Newcastle coal I prefer pure 
water in the =~ of eight to twelve gallons for every ton of 

n: 


coal being car' 
The mode of supplying the water is = Barker mill, first pro- 
. George Lowe, at the 
e year 1842, 


I believe, and employed b: 
hartered Gas Works, about th : 

Mr. Lowe employed two Barker mills, one at the top for the pure 
water, and one in the middle for the ammoniacal liquor. 

This at that time was, I think, the best apparatus that could 
be empl as exhausters were scarcely known, and certainly not 
used, and therefore, as washers threw a considerable pressure on 
the retorts, were very objectionable. Here it me, as I am 
sure you will, to pay a tribute of respect to that gentleman, now 
the oldest veteran, and, next to Mr. Clegg, one of the most active 
men that have ever shone in that profession to ,which we are all 
attached, and one who, altho: removed from amongst us by age, 
still takes a lively interest in all we are doing. 

It is impossible to economically supply such a stream of water 
as will keep a Barker mill constantly revolving without so diluting 
the liquor as would render it ess for conversion into salts; 
besides I have doubts of the advisability of such a stream of water 








being brought into contact with the gas. I, therefore, apply a 


tilling apparatus, which is fed at any desired rate by means of a 
tap, or te emptying its contents tnctenth pa the mill to, 
revolve till the is distributed; this tilling I prefer to occur | 


every ten to fifteen minutes, according to the quantity of gas 


BA. have tested Maple ee eS siee ean through 

e apparatus, ing how many feet was wey 
or required to saturate a given quantity of sulphuricacid. In eac 
experiment the test was the same, viz., forty-nine grains of sul- | 
phuric acid, made inte a solution with disti water, reddened 
oolfe bottle charged with small pebbles, 


with an, eee Te 
and the gas allowed to bubble through at the 

one cubic foot per hour, until the liquid assumed the well-known 
tint of by ammonia; a piece of reddened litmus paj 
being also inserted in the outlet to prevent ammomia escaping 





WASHING APPARATUS. 









unobserved. The number of feet of gas necessary to saturate the 
above quantity of acid was as follows: - : 


Inlet of washer .. oe oe ee ee ee ee 125 
Outlet of first tray ee o ee ° ee eo 15°5 
Ditto second tray ee ee oe ee - 250 
Ditto third tray o ee e - 20 

Here the gas enters the scrubber. 
Outiet of scrubber when charged with 3-oz. ammoniacal liquor  28°0 
oe oe . +» 730 


Ditto when charged with pure water ° 
The gas was next tested by the photometer, by burning the gas 
of the inlet of the scrubber t the gas of its outlet simulta- 
neously at opposite ends of the bar, and to check the experiments 
the test-meters and burners were reversed. 
each case, whether when using ammoniacal liquor or water in 
the scrubber, the gas of the outlet was superior to that of the inlet 
in the proportion of about 6°5 to 7°2; that from the pure water 
being quite as great as that from the liquor, so that the use of 
water to the extent named did not seem to injure the illuminating 
wer. 
“7 may here mention that with the scrubber in action, in addi- 
tion to the washer, the lime in the purifier lasts very much longer, 
and when taken out has much less odour. 

The test for bisulphide of carbon was made after a method 
described in the Chemical News, because it can be made in a few 
hours, and solely on that account was — instead of the more 
elaborate, but more tedious, method of Dr. Letheby. 

By this mode the gas is caused to bubble through a solution 
formed of five drops of acetate of lead and sixty drops of ammoniased 
alopate until the solution assumes an orange colour, and a dark 
brown precipitate is formed. 

When the gas was being washed by ammoniacal liquor in the 

scrubber of the strength of two ounces the solution changed 
colour when 1°5 foot had passed through, and when pure water 
was substituted for liquor it did not change colour until 4ft. had 
been passed. 
These results I know are at variance with some opinions on the 
subject both as to the effect of water in reducing the illuminating 
power, and in the efficacy of ammoniacal liquor in determining the 
quantity of bisulphide of carbon. I have therefore determined to 
prosecute them more fully, and, if I arrive ata contrary conclusion, 
shall ask permission to state it to the society. 

I will now describe the apparatus for converting the ammoniacal 
liquor into sulphate. 

y the aid of a pump worked by the steam-engine the concen- 
trated liquor is raleed and delivered into a tank sufficiently high 
to run from it into a still, below which fire is — and the 
ammonia off through the still-head into a lead pipe laid 
horisontally in a lead-lined tank containing some acid solution. 

The salts form in the bottom of this vessel, and are fished out and 
laid on a sloping table to drip, from whence they are taken to store. 
When the liquor has been boiled down to about 4-oz. strength, it 
is run into a tank, the bottom of which is a foot or two above the 
retort ash-pans, and from this tank a pipe is laid with taps and 
branches—one to each ash-pan, 

During the boiling p a quantity of steam 
comes over with the ammonia, and it is important that the acid 
tank be constructed within a few feet of the still, otherwise this 
steam will condense and form water, and prevent the formation 
of salts; and therefore to get rid of this steam we enclose the 
tank with conveniently —. doors to open when removing the 
salts; and from the top of the wood covering & pipe com- 
as with — of the flues leading to the chimney. iF 

By the foregoing arrangements no vapour escapes, 89 any 
one "sanding 10ft. from the apparatus would be unable from the 
smell to detect what operation was — carried on. 

I do not hold out the process of manufacturing salts of ammonia 
as a profitable one for companies who can sell their liquor at, say, 
2s. per 100 gallons, neither do I wish it to be understood as one 
that will entail a loss. 

The process will in most cases be self-supporting, while in works 
making twenty million feet of gas per annum and upwards there 
will be a profit. 

My chief object in bringing it under the notice of the society is to 
show the means by which ammonia--now a nuisance, and it may 
be an expense—may be got rid of without being either the one or 
the other; and I may also state that in some cases types beens 
gas company to convert its liquor into salts, while it not 
pay a manufacturer five miles distant to remove it, even if he 
could have it for nothing; and wi e desirability of 
re 
he wi 


iA hl 





an incumbrance. ’ , 
attained—the removal of the am 


and the utilisation of it 
afterwards— the object I had in view i 


have been attained. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





THE SECOND LAW OF THERMODYNAMICS, 

Srr,—In an article on Mr. Shaw’s hot-air engine, in THE ENGI- 
NEER of the Sth July, 1867, page 6, occurs a statement to the 
effect that the second law of thermodynamics has been “‘ illustrated 
by Professor Tyndall.” It a) to me that this involves a mis- 
conception. Professor Tyndall’s work on ‘‘ Heat as a Mode of 
Motion” is strictly confined to illustrations of the first law of 
thermodpene:; it does not give any illustrations of the 
second law. great ig the author in putting scien- 











skill of 
tific into a: my f t if he had turned his 
attention with that } law of thermodynamics, 
there wi ’ been io for my remarks in a previous 
nuinber of shi 6 want of popular illustrations of 
that law, page 6 ‘ 

I may fu observe that it is scarcely correct to speak of the 
second law of therm as having been ‘‘ experimentally 
proved by Joule and Mayer.” What these authors proved experi- 
mentally was the first law. The ental proof of the second 
law cannot be ascribed specially to any particular inquirer ; it 
consists in the agreement of the results of that law with various 
results of experiment and observation obtained at different times 
and by different investigators—and obtained by those investigators 
not with a view to the testing of that law but with some other 
object, such as the determination of the latent heat or of the density 
of vapours, W. J. Macquorn RANKINE. 

Glasgow University, 8th July, 1867. 









DRAUGHTSMEN’S SOCIBTY. 

Srr,—I, for one, was indeed much pleased to read your article 
on Assistant Engineer’s and Draughtsmen’s Benevolent Society, in 
your last impression, as also your publication of various letters 
on the subject, and which will { trust mcrease a hundred-fold. 
Mr. Bancroft’s outline for the proposed formation would I think 
be suitable in most respects; in addition I would suggest the 
necessity of obtaining the services of a properly qualified gentle- 
man to conduct the affairs of the society at the outset, as much 
of the success would of necessity depend upon good management in 
and after the formation of such asociety; and I firmly believe that 
the proper formation of a society for the mutual advancement of 
ourselves, and as a slight safeguard against the future, would on 
its becoming known meet with the cordial support of our 
employers generally. I would suggest the advisability of a few 
gentlemen forming themselves into a committee and drawing 
up a code of rules. I shall always be ready to assist to the 
utmost of my abilities, and would heartily forward the interests 
of such a society. I sincerely thank you for your article on our 
behalf, and trust that we shall always merit your further interest. 

July 8th, 1867. METALLURGIST. 





PARAIRE’S LOOM. 

Sir, -In reply to yourcorrespondent, M. T. Martin, whether the 
power necessary to work the air-pump had been taken into con- 
sideration, and the power required to work the pump, &c., I beg 
to say such have formed subjects of serious study, and to enable your 
correspondents to judge of the value of the improved valve it is 
more simple to give the result of the experiments, as compared 
with the loom exhibited at Swan Wharf, which was worked with 
a pressure of 30 \b., the valve remaining open one third the throw 
of the slay beam. On the application of the new valve the 
pressure had to be reduced to 101lb., while the valve remained 
open 7; the throw of the slay beam ; thus effecting a double saving 
of two-thirds the power and }2 in the use of the compressed air, 
se the quantity to an average of 1°75 cubic inches for each 
pick. 

The compression of the air is effected by means of an ordinary 
air-pump forcing the airintoa receiver, such pump being propelled by 
the engine working the looms, The amount of power necessary 
to compress the air and work the looms was found to be from 
one-third to two-fifths less than required to work looms in which 
the shuttle was propelled by the old picker motion. 

The following table shows the size, cost, and power required to 
work the pump and the number of looms they will supply. 


in. in, in, 
Diameter of piston of theair-pump .. .. 6 85 12 
Horse power required to compress air... .. 0°33 0:30 210 
Number of looms worked .. «6 oe +s 25 7) 160 
Cost of pump .. .e ce ce cc co oo £25 £35 £55 


Far from condemning the plans adopted by others, I beg to say 
that all the looms I saw to which the principle was applied, worked 
most a ; but the power required, the intricate machinery, 
the nicety in the adjustment of the various parts, rendered it 
doubtful if, commercially, such looms would meet the requirements 
of manufacturers. 

Improvements affecting so large an interest cannot at once be 
accepted, nor can any single experiment be placed before manufac- 
turers that will fulfil all their varied and special requirements. 
The truc method can only be ascertained by showing the improve- 
ments to be tested on their own looms, at their own works, and by 
their own people, when the advantages will be found to be as 
follows :— 

The working of the valve can be understood, applied, and regu- 
lated by any ordinary mechanic. 

The easy and inexpensive application to all twisting looms 
without disturbing any other parts then those immediately con- 
nected with the picker motion. 

The prime cost, especially in broad looms, is considerably reduced: 
on 36 reed space the saving will be £2, on that of 80in. from £12 
to £15, while the cost of the pump, receiver, &c., is estimated at 
an average of £1 per loom. 

The power to work the loom, together with that absorbed by the 
air-pump, varies from one-third to two-fifths less than that required 
to work the ordinary loom. 

_ Increased produce from 20 per cent. in various looms to upwards 
of 60 per cent. in broad looms. 

The accuracy with which the shuttle is thrown, and the unlimited 
race over which it can be made to travel, whereby cloth of any 
width may with facility be woven. 

‘The great simplicity and all but impossibility of any of the parts 
getting out of order, the easy manner in which the pressure may 
be regulated. 

The removal of all cause of vibrations in the slay beam, a more 
a action, a more even fabric, and less destruction to the 

oom. 
441 Oxford-street, July, 4th. 


Srr,—In your edition of last week you observe in your article on 
my hot-air engine that, ‘‘the second law of thermodynamics as 
experimentally proved by Joule and Mayer, ably illustrated by 
Professor Tyndall, and defined by Professors Thomson and 
Rankine, removes the supposed superiority of air over steam in 
— to the greater capacity for heat in the latter than the 

rmer. 

Again you say, ‘‘ adopting the fundamental theorem, that in any 
perfectly constructed engine, the fraction of heat converted into 
work is equal to the range of temperature of the gas expanded 
from the highest to the lowest point, divided by the highest tem- 
perature, counting from the zero of absolute temperature, i.e., 
460 deg. Fah. It may be assumed altogether disproved the 
supposed theoretic advantage of air over steam as grounded on the 
greater capacity of water and its vapour for heat, than that 
possessed by air.” 

Now this is but a repetition of what I hear at every corner. It 
seems to be the popular belief at the present time that all fluids 


EDWARD L. PARAIRE. 


_ the same economic value for the transmission of the power 
of heat, 





The same idea was advanced in the Moniteur of June 3rd, by | 
Henri de Parville, to wit:— 

“In reality one kind of engine is not superior to another 
through the special properties of the fluid used to transmit heat | 
and transform it into power; but only —_ probabilities it offers | 
of working between the units of greater differences of ey | 
Years ago it was an accepted axiom, not questioned, that atmo- | 
spheric air, if it could be made available, would be a far more econo- | 
mical fluid for the transmission of the power of heat than water. 

—- ees Sue ? a has pe the public 
mind? an preju against unpo; air 
engine? ‘Tho truth in this matter existe somewhere. What was 
true fifteen years ago is true. and no other truth exists to 
conflict it. is ever in her fundamental 
principles of action. I am surprised that scientific men who know 
the truth, and have the to express it in such language as 
can be understood, have f: to do so, 

* “The fitst law of thermodynamics informs us that heat requires 
for its production, and produces by its disa nee, mechanical 
energy'in the proportion of 772 foot- ds for each British unit of 
heat, thesaid unit being the amountof heat required to raise the tem- 
perature of one pound of liquid water 1 deg. Fah. near the tempera- 
ture of the maximum density of water.” This law is very plain and 
simple, and there need be no misunderstanding about its meaning. 
Applying this law, what is the result of using water as a fluid for the 
transmission of the power of heat? Forexample: suppose acubic foot 
of water confined in a vessel capable of resisting the pressure due 
to the temperature of 1134 deg. Fah., let the temperature of the 
water taken be 60 deg., and when the temperature is raised to 
1134 deg., what amount of mechanical energy is imparted to the 
water which can be utilised in external work? The heat imparted 
to the water is just sufficient to convert the whole volume 
into steam at atmospheric pressure, in doing which it would 
raise about 1700 cubic feet of air one foot against a pressure of 
2160 Ib. to the square foot, which is equivalent to 3,672,000 foot- 
pound, or doing a duty of 111-horse power of external work. Apply- 
ing the same increments of heat to expand air, what is the result? 
+ The heat required to raise 9} lb. of water 1] deg. Fah. would 
raise the temperature of a cubic foot of atmospheric air 490 deg. 
and double its volume.” The weight of our cubic foot of water is 
62 lb., hence the quantity of heat required to raise a cubic foot of 
water 1 deg. would raise the temperature of 64 cubic feet of air 
490 deg. Therefore the wholeamount of heat expended in raising the 
temperature of one cubic foot of water from 60 deg to 1134 deg. Fah, 
would raise the temperature of 6981 cubic feet of air 490 deg. and 
double its volume. What amount of work has been performed by 
the heat in thus doubling that volume of air? It has.raised 6981 
square feet of air one foot against a pressure of 2160 Ib. to the foot, 
or 15,078,960 foot-pounds, equivalent to 456-horse power. But 
perhaps some steam engineer will say (as it is often said to me) 
**the work of the steam is but half done: condense the steam and 
you will have just as much more external work performed.” Let 
us see. The heat imparted to the water is just sufficient to convert 
it into steam—saturated steam at atmospheric pressure. The whole 
power of the heat is required to hold up the atmosphere, and bold 
the water in the form of steam. As yet we have not utilised the 
power imparted to the water, it is stored up and remains as 
potential force in the atmosphere sustained by the steam. We 
must condense the steam to utilise this potential energy in work. 

“Well, then,” says steam engineer, *‘ work your steam at high 
pressure, and when it'isjexpanded condense it, and you will 
get more work.” We will give it two atmospheres to raise them 
instead of one, and what is the result? A part of the water 
remains, and we must apply more heat to do the additional work. 
Saturated steam cannot be made to do work without the tempera- 
ture being reduced, and consequently a part of the steam con- 
densed, or the loss of heat pomen while the work is being done. 
Hence it follows that the maximum of external work performed by 
the increments of heat, required to raise the temperature of a 
cubic foot of water from 60 deg. to 1134 deg. is 11l-horse power; 
subtracting this from the work done by the heat when applied to 
the expansion of air, and we have 345-horse power remaining as the 
superior economic value of air as a fluid for the transmission of the 
power of heat—a real substantial economy, capable of demonstra- 
tion, founded in the very nature of the fluids, If there isany other 
law which changes the nature or relations of the fluids it must 
be capable of demonstration, and the public should not rest 
satisfied with any mere theory which seems to conflict with it. 


Professor Rankine says, in an article in THe ENGINEER of June 
28th, *‘ the second law of thermodynamics informs us that in order 
that whole heat expended in a heat engine may be converted into 
external work it is necessary that the temperature of the con- 
denser or refrigerator should be the absolute zero, a temperature 
unattainable by human means.” Why is it necessary? Suppose 
we had a perfect air engine constricted to use the products of com- 
bustion with air as a fluid for the transmission of the power of 
heat. Suppose the surrounding elements to be at a temperature 
of 60 deg. Fah. The engine is perfectly air-tight, dampers are 
so arranged that the consumption of fuel can be controlled from 
the outside and the fire replenished without opening the doors, 
The relative size of the air pump and working cylinder is such 
that the expansion of 490 deg. will give 15 1b. constant pressure— 
a sufficient degree of heat being generated by fire in the furnace 
to heat the volume of air required to work the engines to 550 deg. 
To start the engines, we admit the expanded into the cylinder 
during one-half the stroke of the piston and work it expansively to 
the end of the stroke. We have raised the temperature of the air 
490 deg., which would double its volume; our cylinder is twice the 
cubical contents of the air pump, consequently the air is re- 
duced to atmospheric pressure, and the temperature reduced by 
expansion 133 deg., or rather 133 deg. have been transformed 
into work by force exerted on the piston, and does not exist 
as heat. That heat was generated at the temperature of combus- 
tion of the fuel used, say 3000 deg. We could not use it at that 
temperature, and consequently we reduced it to 550 deg. by 
diffusing it through a larger volume of fluid. Did it impair the 
potential energy of the heat by diffusing it through a larger 
volume? Was not the loss in intensity just balanced by the gain 
in volume, and the increment of heat just as potent at that 
temperature as they would have been at 2500 deg., or as they 
would be at 400deg. below zero? If so, why is it necessary to 
reduce the temperature to an unattainable degree before we trans- 
form the heat into work? Subtracting the 133 deg. of heat trans- 
formed into work from 550 deg., we have 357 deg. of free heat 
above the temperature of the surrounding, which may be trans- 
ferred to another volume of air before it enters the furnace, where 
it shall receive the 133 deg. to be transformed into work, and the 
process repeated indefinitely. The 521 deg. of absolute heat —as- 
suming the absolute zero to be 461 deg. below the zeroof Fah. —remain- 
ing in the exhaust air when it leaves the engine would, of course, 
perform the same amount of work that would be performed by 
the same number of degrees of heat at a higher temperature 
if we could reduce the temperature of the surrounding elements; 
but that heat has come from some other source, and is not the 
result of the combustion of fuel in our engine, consequently it is 
no part of the ** heat expended in a heat engine.” Combustion, of 
necessity, takes place at a very high degree of temperature. If 
we could use the gases at 2000 deg. we should do it, and reduce 
the size of our engine proportionally; but the power of the heat 
developed would be no more at 2000 deg. than at 500 deg. 





Such an air or heat engine as I have now described would theo- 
retically utilise the mechanical equivalent of heat; how near it can | 
be approached remains to be demonstrated. If the theory is not | 
correct I hope the true one will be demonstrated and the fallacy 
pointed out. PHILANDER SHAW. | 

Paris, July 9th, 1867. 


PATENT COMMISSION FREE LIBRARY. 

S1r,—In my last letter I referred to the bearing of this library 
on the question of the promotion of technical education in this 
country, which happens just now to occupy the attention of 
many persons. It is evident, however, that the phrase ‘‘ technical 
education” has different meanings assigned to it by different 


| persons. Some understand it in a comparatively narrow, others 


in a broader sense. But the sense in which I am desirous of 
regarding it in my present remarks has, in my judgment, been 
better expressed by Dr. Lyon Playfair than by anybody else. 
This is to be found in his introductory lecture at the School of 
Mines to the Course of Chemistry for the session 1851-2. 

His object appeared to be to show the great value of a more 
complete training in the ogey of science, with a view of 
qualifying persons Z 1 in the industrial arts to make such 
pepen in the wail tL epptontio nat sowie inci i 
to ws - eee) ars smears of the a 
very limited range o , & single rtment of i 
practice—but a cultivation of the scientific faculty #0 as 
to increase its power of application to any particular branch of 


industry. pra 
pradtical men who have been 






It is a mistake too often made by 
successful in working out inventions and di as 
regards making large profits by their labours), to leok the 
cultivation of abstract science from too strictly utilitarian a point 
of view. And they are too often in of an 
original idea, owing to the particular habit of mind ind by 
their limited experience. On the other hand, another class of 
persons whose attention has been too exclusively confitied to 
abstract science, without following it out into its practical - 
tions, have a tendency to become pedantic, and in some 8, 
supercilious and impracticable. Lust 

r. Playfair seems fully alive to the importance of avoiding these 
two opposite kinds of error, and he points to the in which 
they may be neutralised, and the truths concer them 
barmonised, in the following terms:—‘* Whilst I protest nst 
the indulgence of a mere utilitarian appetite for science, I it 
infinitely advantageous to examine it in its practical relations to 
life; but it must not be forgotten that though the object of in- 
dustrial study is to view science in its beneficent overdont of 
kindness to man, these material benefits arise from the very fulness 
of its measure,” 

Much more is gained by a mastery of the first principles of 
science besides the direct results in the way of real improvement 
in manufactures; there is an accumulation of intellectual and 
inventive power ready to be directed into any useful ¢hannel. 
And it is very important for the interests of society that the 
number of men thoroughly well educated in the principles of 
abstract science and its known applications to practice should be 
greatly increased. 

These points suggest the advisability of affording all practicable 
facilities for the use of the library by young men who are desirous 
of improving themselves in the knowledge of accepted truths in 
science, Of course no mere book-knowledge can teach that which 
can alone be obtained from experience, but it is equally true that 
the etfect produced by experience is propertioned to the extent of 
antecedent preparation, except in the rare instances of extra- 
ordinary genius. And these are so few as not to merit being 
taken into account. 

The library in question contains at present many valuable books 
adapted for carrying on a course of study such as that referred to, 
and they might be increased—supposing the patent comurissioners 
were to become convinced of the importance of utilising the 
library in the way indicated. I do not at all see why this collec- 
tion of publications should be regarded as intended to be confined 
to the specifications of patents and books on merely technical 
subjects, in the narrow sense of the term. The due expansion 
and progress of manufactures requires the aid of invenvors with 
minds not only furnished with an ample knowledge of facts, but 
also braced and strengthened by exercise in the way of reflection 
and speculation on the fundamental principles of science and of 
economy in manufactures. 

Referring once more to the present discussion on *‘ technical 
education,” although it may be quite true that some persons may 
be disposed to exaggerate the effects of continental training and to 
underrate that of England—although it may also be true that we 
are able to hold our own in working according to our experience 
in established manufactures, yet it is likewise true that in our 
future race and competition with other civilised nations we need 
all the aid to be derived from cultivated ingenuity in the directors 
of our manufacturing industry. 

WILLIAM SPENCE, Assoc, Inst. C.E. 

8, Quality-court, Chancery-lane, 

2nd July, 1867. 





THE SUEZ CANAL, 


Sir, —My attention has been drawn to your able article on the 
subject of the Suez Canal, in which you express regret that 
England has been deterred from joining France in the completion 
of this great work, at the same time expressing fears that it may 
give to France a preponderating influence in Egypt. 

I can assure you of my deep sympathy with your regret, that 
England should have stood aloof from all participation in the 
undertaking of the Suez Canal; more especially after having, for 
the last eight years, left no stone unturned to arrest the current of 
opposition in England, which I foresaw was drifting on into a 
position from which it would hereafter be too late to recede. In 
peep J of the above I will with your permission confine myself 
to a brief extract of what I published in 1859. 


With respect to Egypt, it may truly be said that there is no part of the world 
the possession of which is so coveted, and tor which foreign powers are more 
likely to be brought into coilision. 

The United States may covet Caba from Spain, or Canada from England ; 
France may desire some Rhenish frontier from Prussia , Russia may hope for 
India from England, or the Danubian Principalities from Turkey ; Austria 
may sigh for her loss of the Italian provinces; but Egypt alone can be said to 
be coveted by Russia, by Austria, by France, and by Eogland. Did it want a 
canal to bring Napoleon to Egypt? With Malta and Corfu in your hands, you 
are nearer than France to Ind:ia—as if it signified one atom whether France was 
far or near. Whatever brings India nearer to Europe renders your superiority 
more complete; and if any measure could thwart the project of making the 
Mediterranean a French lake, it is one which would carry through it the full 
current of British trade. 

If you have anything at all to fear from the passage of foreign troops throug- 
Egyp’, with designs upon India, it is the railroad, not the canal, which would 
offer the greatest facilities to a power strongeron land than you are. England’s 
superiority consists in her maritime strength, and a maritime route would there 
fore be to her advantage, and hostile to the designs of other powers. England 
has the greatest interest of all at stake in Ezypt, being the high road to her 
i Indian p ions, and could never suffer it to fall into the hands of 
any other power. Hence Egypt will be a source -of anxiety to all countries 
so long as its present geographical position is allowed to remain unchanged, and 
will hang as a cioud over the peace ot the world. 

It is therefore evident, that so long as something is not done to prevent 
Egypt from being a perpetual bone of contention, we shall ever be witnessing 
a struggle for preponderating infl , and chiefly between those countries 
most interested in obtaining it—Franceon the one hand, and England on the 
other. At one time France may be gaining influence, at another England may 
be more successful ; and the chances will go on fluctuating in propor ion to the 
vigilance ob-erved by the respective countries. We have seen it with the 
railway and thecanal; the former staved off the canal; and now that the 
canal is in progress, ali the means that can be used by the English Government 
are put into action to thwart tt. This pernicious interference is even felt in 
scieutific bodies. It perforates everywhere, and petrifies the very mental 
development of science itself. We have had engineering thunderbolts levelle 
at the canal; gratuitous warning has been given in the House of Commons to 
capitalists ; paternal and dictatori.! advice to Turkey ; threats to Egypt—and 
all fur what? ~ ot because the Government really beiieves in the impractica- 
bility of the canal—not because Engiand apprehends any harm to itself, to 








| Turkey, or to Egypt, from the opening of this route; but because England is 


jealous that the influence of France in Egypt may some day counterbalance 
the infl 





* Professor Rankine on the Steam Engine, page 299. | 
+ Tyndall on ‘‘Ileat as a Mode of Motion,” page 84. | 


e she has already acquired there. Is this state of things to continue 
forever? Is Egypt ever to be the soil for fomenting this miserable party 
strife, so unworthy of great nations, and itati f secresy and 
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them at the conference of Erfurt). 

The possession of Egypt may or may not convert the Mediterranean into a 
French lake ; but I contend that the opening of the Suez Canal will convert 
the Mediteranean into an universal sea, swarming with British ships, and with 
Gibraltar, Malta, Corfu, Aden, and Perim to protect them; thus doing away 
with the necessity of guarding our Indian traffic in its course of 10,000 miles 
round the Cape. 

My object in giving the above extract is further to allay any 

i which may exist as to the possibility of England 
being debarred a through the canal in the event of war. 

It is distinctly in the “Charter of Concession,” Art. 14, 
—That the Suez canal and the ports appertaining thereto shall 
always remain open as a neutral passage to every merchant ship 
crossing from one sea to another, without any distinction, exclu- 
sion or preference of persons or nationalities, on payment of the 
dues and observance of the regulations established by the 
Universal Company, lessee for the use of the said canal and its 
dependencies, 

Although at the risk of making my letter too long for publica- 
tion, I am anxious to correct a very common error. It consists in 
calling the canal company a French company. This is not so; it 
is an Egyptian company with universal aims and interests. It is 
not the fault of the directors nor of France that the former are 
Frenchmen, and the capital chiefly raised in France, seeing that 
England, as well as all other countries, was invited to join, but 
declined to do so. 

In conclusion I must not omit to mention that strictly speaking 
the words ‘‘neutral passage” may be regarded as giving an in- 
sufficient guarantee to England, unless ratified by an international 
contract or convention. 

In order to remove any susceptibilities on the part of other 
countries the Suez Canal Company are not only willing that this 
‘should be done, but have actually offered to enter into nego- 
tiations. It will scarcely be believed, but it is nevertheless true, 
that England actually refuses to listen to any overtures, and 
rejects all negotiations which have been proposed in order to place 
this country on the desired footing of security with reference to 
the passage through the Suez canal, and remove those latent fears 
traceable in your able strictures on the subject, 

These remarks are not made in any spirit of recrimination; but 
to me it is perfectly unaccountable, and I believe it will be equally 
so to your readers, why this country should reject the proffered 
security offered to us in a spirit of conciliation and good will at a 

riod when we are on terms of amity and peace with our neigh- 

urs. DANIEL A, LANGE, 





PATENTS OR NO PATENTS, 

S1r,—Now I have seen my last explanatory letter in print, it 
appears to me fully as likely to lead into fresh misunderstandings 
as any I wrote before, For example, it might very plausibly be 
said that I hit a poor man when he was down, and that I made fun 
of the ‘*‘ boy of many friends,” in the midst of a very serious dis- 
cussion. I might further be reproached with having lectured 
people upon their business instead of attending to mine. And worst 
of all, I may even be very reasonably suspected of wishing to per- 
petuate a perennial row, with which most good men and true are by 
this time heartily disgusted. All that in the most innocent man- 
ner imaginable, not because I have broken any one’s bones but 
merely because I flung a few hard words at poor inventors on pur- 
pose to tease some of them into saying a syllable or two for them- 
selves, instead of leaving all the gossip to friendly strangers. I 
make sure, under the circumstances, you will permit me another 
brief explanation to meet so treacherous a convolution of false 
appearances, 

It would be a fundamental error for any of your readers to sup- 
pose that I care, at the present moment, for patent law reform or 
patent law repeal, or any other fiddlededee affair that might very 
reasonably, and perhaps seasonably, be settled without me. What 
I am concerned with is rather the study of a much more interest- 
ing and or pew problem, and so far from feeling myself compe- 
tent or called upon to teach*my betters, I am just now rather 
engaged in learning ; learning, that is to say, an art to which the 
puzzles of patent administration compare somewhat like the 
features of an ordinary breakdown with the mischief of a hopeless 
break up. In — I study “‘ the ape of a decided opinion,” 
and a most useful study it would if I could but get through 





with it. 
As to the minor questions ‘‘ whether to lose our foreign trade 
and keep patents, or whether not rather vice versa ; whether to legis- 


late for the unluckly majority of ‘‘ non-proceeding ” inventors or in 
favour of a minority of money- ing patentees; whether to legis- 
late for the sellers of inventions, or whether not rather for the 
buying and consuming mi in whose interest state laws are 
usually made. As to thesé. and many others similar, I consider 
them as good as settled, and could, perhaps, prove them to be so 
by two quotations from one author. Accordingly, I leave them 

one, thinking it bad economy to do done work twice over. More- 
over I am too much biassed to meddle with judging where in 
reality Iam one of the parties pleading. Messrs. Cobden, Mill, 
Adam Smith, and partners having taught me that coats are 
better than tailors, and grain preferable to state rewarded farmers, 
Iam as a consumer of goods decidedly prejudiced in favour of 
rewarding patentees for selling roamaeren | g and not inventors 
for ge eg make and never finishing the labour, or results of 
labour, which I stand in need of. Still, I admit there is many an 
interesting theme for debating clubs to be culled from the patent 
law emegye 4 commonly so called. 

Where to take from and where to give to? Whether the public 
pee f intended for starving seamstresses—inventors I mean— 
should be bestowed upon master tailors—upon patentees, I should 
have said—or whether our laudable almsgiving ought not to be 
directed just a /eetle nearer the proper address? How to distinguish 
between the “closely analogous” cases of copyright law, which 
works, and patent law, which does not? How to separate the 
rules from the exception ? How to encourage the general adoption 
of novel ee ae it for seven years or fourteen 
years to begin with? y and wherefore » se the making of 
cheap goods only to persons strictly moral according to Act of 
Parliament ? y not forbid eye stealing and free peeping like 
housebreaking, or smashing—for ever? Why for seven years? Why 
not for fourteen years, one week, and one day? Or for six years 
eleven months and twenty-nine days? How to decide which of the 
347 stove patentees in existence is perhaps infringing upon the re- 
maining 346 ‘house warming notions ?” i to win a 


patent law suit like the celebrated bottle stopper case, with £70,000 
expenses on, without being a loser by the victory? By 
whom to who shall make a profit and who not? ere to 


find judges understanding their business and capable of living in it 
wah emp & degree of satisfaction to themselves and their employers? 
How to stop vexatious litigation and yet to please the legal pro- 
fession? How to amend which no less an authority than a 
Royal Commission has, after careful inquiry, pronounced to be 
incurable, unamendable ? 

All these, and others that might be named, are undoubtedly 
very attractive queries in their way, but as I shall never feel the 
want of answering them—whatever may happen to my opponents, 
if I do not think they affect me in any shape or manner 
Brean, Fenian ant 

m more uiry—How a ava- 
lanche? How to ‘with the “ schrecklichste dor Seheotken® 
men the ‘‘ deep slumber of a decided opinion ?” 

had perhaps better be explained again. With 
prs eventual correction—these individual impressions 
of mine 


never been tested in real reason against uine 
out beg to submit that the real evil of our manch sbused, 


still more misun system of patent protection lies a 
very long way deeper than explorers have hitherto cared 
to dig for it, Consequently I believe also, as at present advised, 
that the true cure of the nuisances complained of must be sought 

direction than, where it is popularly looked for, “‘It 


in 
is,” as our illustrious teacher of political economy, Mr. 


says, “the + error of reformers and philanthropists in our 
time to nibble at the joes of unjust power instead of 
redressing the injustice itself.” And who knows whether there is 


not alsu a touch of plausibility in Monsieur Chamfort’s definition: 
—“*Ily aa parier que toute idée publique, toute conception recue 
soit une sottise; car elle a convenu au plus grand nombre ?” 

In my irresponsible judgment, then, the real evil of the patent 
system is not that good patents are hard to keep, bad ones not 
easy to sell, and all of them difficult to comprehend “anything 
hereinafter contained to the contrary thereof in anywise very 
likely notwithstanding.” To all appearances it is not that 
three-quarters of all inventors lose money by patents. Itis not 
that in all likelihood only one patent in six pays for its original 
cost, reckoning sheepskin and wax at the wholesale market 
value. It is not that patent law promises the meritorious inventor 
a “reward,” and then gives the unsuccessful patentee merely a 
cheque of admission to Judges’ Chambers, or a f rt to liti- 
gation, misery, and ruin. It is not that under patent law English 
voters tax the English commerce with a view of making their 
foreign rivals a clean present of the best trade in formation which 
our best manufacturers know of. The real evil of patent law, as 
I see it, is not that it practically coaxes our inventors into publish- 
ing half-price ideas for the professional patentmonger or the 
Prussian or Hanseatic or Helvetian competitor to improve and to 
turn against the inventor’s own private interest afterwards. It is 
not that the entire body of inventors are injured—probably more 
than any other class of men -through patent law forbiddin 
them the free use, moral or immoral, of their ‘’*15 eyes ani 
ears; stealing, as it were, their best if not tools, It is not that 
the would-be imitator, the might-be co-improver, is subjected to 
the same indignity. But as it appears that a cat may look at the 
king, but no imitator at a new invention, the real evil of patent 
law lies, after all, not in the fact that we are all of us, without 
exception, legally hindered and impeded in living, learning, 
observing, comparing, combining, improving, and utilising that 
which has no value except it is practically utilised or adopted for 
its only legitimate p 

I regret that I must nauseate you with so much negative logic. 
But I really cannot well afford to say less. Summer excursion 
trains usually are long, especially on the road, and particularly in 
coming home, as I think this digression is. It would be “ robbing 
the human race” if we omitted to have it all out, for if my 
diagnosis is right they would be deprived of the opportunity of 
exchanging their = errors for this present truth, and if wrong, 
they would in lose what is, under certain circumstances, nearly 
as great an cheating, the clearer perception and livelier impres- 
sion of the solidity of their own views, which can of course 
only be got at through its comparison with somebody else’s 
mistakes. 

To resume now, after this audacious illustration of practical 
free-stealing, I wish to explain not only that one-half the pre- 
vious paragraph is “ colourably cribbed” on purpose to show Sow 
badly the plan works in practice, and how immeasurably superior 
to borrowed feathers the original mind of the origi inventor, 
but also that I have not quite done yet with the evil of patent 
law. We shall shortly see where it is, or rather where I think it 
is. Meanwhile, however, with your kind ission, where it is 
not. It is not that we are all of us legall: ered and obstructed 
in conducting our business and doing that which may seem to us 
good for ourselves, good for our neighbours, and excusable before 
our conscience. It is not that patent law compels non-inventors 
either to commit some roundabout theft, or else to persist for 
seven years longer in old, imperfect, superseded methods of manu- 
facturing, thus tempting to dishonesty and Chinesism alike. It 
is not that the daily increasing er of infringing unawares 
upon so-called ‘‘ property” daily spreads the disinclination already 
so strong among capitalists to meddle with patent novelties and 
hidden torpedoes. It is not even that the s' ing caution— 
** Have information but don’t be so rash as to use it,” takes half 
the salt out of such publications as he my Mr. Editor. The real 
evil of patent law is not that the little rivalries of protection- 
stricken and protection-ridden inventors, each clamou for the 
impossible lion’s share of wey absolutely nullifies the possibility 
of having a good gun with A.’s touch-hole, B.’s barrel, C.’s trun- 
nion, D.’s ventpiece, &c. &c., all combined aiid reaso cheap. 
It is not that the immense task of pushing uncusto: articles 
into the market falls under patent law exclusively upon the feeble 
shoulders of one single solitary individual. It is not that, more- 
over, the whole instinct of self-preservation among an entire class 
is artificially strengthened and artificially incited to turn against 
him who not only sins against custom, but actually threatens 
profit. It is not that patent law, so to speak, starts railways first, 
ruins coach drivers, inn canal &c., en passant, 
and then finishes by bidding the frozen-out victims of im- 
provement, forsooth! to Pay black mail to the very “true 
and original promoter” who promoted their breadlessness 
and helplessness! It is not that patent law with one hand 
tears some of us from our accusto: source of living, 
and with the other compels them again to keep out of the 
best trade there and then going. It is not a all, as you might 
very likely suppose, that patent law protects the ablest trader of 
any, and throws the onus of supporting house and homeless com- 
eee: upon the very weakest. It is not’ that by patent law 

i labour, capi and ene are f into positions 
where they are not wan’ and kept from unexplored territories 
where they ought to be heartily welcome. It is not even that 
patent law, as explained by Mr. Mill, pore cheapness to the 
— of buyers merely in favour of a jic minority of 
sellers. 

Of all these disagreeable features of patent law I speak thus 
lightly because they are unfortunately vieitations of nature ‘‘ that 
must be endured, since — without upset a time-honoured 
tradition —they cannot be cured.” If these facts be facts, as I 
fancy they are, they will remain facts, whethet anybody discusses 
them or not; and, consequently, I think a judicious silence about 
them is not more than wisdom. It is, however, also quite possible 
that when we come to discuss them in good earnest some hitherto 
undiscovered champion may rise to doubt the facts, and doubt 
them successfully. I mention them, therefore, only just in 
passing, as indications of serious rottenness somewhere. 

The real evil, however I you are as glad as I am that 
we have got at it at last—the real ity is, as I hinted before, 
the deep slumber of a decided opinion. It beats me, 











who sees his way clearly through every other. But Pore your 
obedient servant, the present witness, had better be careful, for he 
is now nearing nettles. He is now going to maintain a very un- 
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NATURAL AND ARTIFICIAL PRODUCTION 
THE BIEMOND, 


By M. E. B. pg Onancovrrors. 
San Geta Bering hitherto Dike Seakte te 
the conclusions on the memoir on the 
of petroleum and of bituminous 
Poe ge fe Yass ioe Sates 


the first part. of which he 
17th and 24th August and 


November), es to mark date for some points, and espe- 
cially for the following a pe 
Diamond is deri m the emanations of hydrocarbons, as 


sulphur is derived from hydrosulphurous emanations. We know 
that eee es sulphur of the solfatare results from the 
semi-o on of the sulphuretted hydrogen, which in fissures or 
in tufa and pumice comes in contact with air, either atmospheric 
or dissolved in surface water. All the hydrogen is oxidised ; but 
in those conditions of the phenomenon which may be called moist 


combustion, a only of the sulphur passes into the state of 
— acid, the rest deposits and crystallises more or less 
com y- 


Chancourtois believes that the carbon of diamond is isolated 
in the same manner by the moist combustion of a carbonated hy- 
drogen or a carburet of hydrogen, the whole of the hydrogen of 
which might be oxidised, while a part only of the carbon might be 
transformed into carbonic acid. 

This theory is in no way discordant with the recent discovery of 
traces of vegetable organisms in the interior of diamonds; for 
from numerous facts in mineralisation we may consider it natural 
that the crystallisation of liberated carbon might be set going by 
a vegetable vital force, especially if we take into account the _ 
bable very simple character of the primeval vegetation; and if we 
reflect that the creation of the vegetable cell itself was induced by 
the itant production of carbonic acid. Now that we know 
how to extract from petroleum nearly all the colours of the rain- 
bow, the colorations, and more especially the mobile coloration of 
the diamond, come in support of the hypothesis which connects 
the origins of the diamond and the hydrocarbons. 

It is to be remarked, however, that the opinion which places 
the formation of the diamond in the most bituminous epoch, does 
not imply that this formation took place at points where all the 
hydrocar were most abundant. The diamond, on the con- 
trary, could only be formed where fissures in the earth’s crust 

ve passage merely to the carburetted hydrogens or carbides of 

ydrogen in the state of vapour, and no doubt extremely slowly, 
since slowness is one of the conditions necessary for the fine 
crystallisation of which the diamond is the prototype. ; 

The rock oils also underwent an imperfect oxidation, but the 
carbon, chemically isolated by the reaction,so far from crystallising, 
remained entangled in the excess of petroleum. It was thus that 
the bitumens were formed, and arestill formed, those pre-eminently 
viscous bodies in which the carbon taken in the nascent state 
remains in solution, that is to say, of a liquid consistence, but 

iving a viscosity to its solvent which indirectly suggests how 
sar the liquid state is to its nature. The author now presents 
another resumé of his theory by the help of a word which would 
designate every deposit of pure carbon— the word carbonatara. 
The sources of ite diamond were carbonatare, which 
occupied the same place in ancient epochs that solfatare holds at 
present, with such differences of rate of deposit as belong to the 
differences of the eruptive and sedimentary modes of different 
times. ’ 

He finally arrives at a consideration to which he attaches 

test importance, The number expressing the molecular weight 
is what he calls the numerical character. But carbonic acid 
CO, is 12 + (2 X 16) = 44. This number coincides exactly with 
the thermic number which furnishes the numerical character or 
the atomic weight of the diamond. Is not this a confirmation of 
the hypothesis according to which two bodies of the same nume- 
rical y Aeeerve are produced by parallel means? 

As to the artificial production of diamond, M. Chancourtéis 
suggests the following for experiment: Submit a very gentle 
current of carburetted hydrogen, or of vapour of carbide of hYy- 
drogen, accompanied with vapour of water to a very mitigated 
oxidising action, in a mass of sand containing some trace of putri- 
scible matter, such as a little starch, The author then draws a 
marked between common street gas Pines for illumination 
and the na sourees of gas or vapours of uretted hydrogen, 
and thinks that the artificial p tion of di d may have 
been already realised in the black soil which is daily dug up in 
our streets, or at least that there would be a good chance of findi 
in it black diamond powder, a very valuable article for cutting 
polishing. 


M. NILLUS’ PORTABLE ENGINE. 


Our good bours in France do not build engines quite as we 
do, and we have thought the week of the ~~ / St. Edmund’s show 
very suitable for gi our readers an idea of the kind of portable 
engine which meets with favour in France. The builder of the 
engine illustrated on the next page, M. Nillus, of Havre, is reall 
4 very clever engineer, and has already won no little fame on the 
continent, and s as his portable engine appears to English 
eyes, it is not without man, Grea pointe, and its excellent get up 
and finish would in themselves ce to cover many sins. 

It will be seen that the engine is carried on a separate framework 
of cast iron bolted to the boiler. Under this frame lies on the top 
of the boiler a cylindrical water heater U, through which the waste 
steam passes on its way tothe chimney. The heater is shown both 
in Fig. 1 and Fig. 2.. The cylinder fitted over the centre line of 
the boiler drives a slab in the centre of the length of the 
crank shaft which carries a fly-wheel and as pulley at each 
end, The cylinder is fitted witha separate cut off adjustable on a 

tem resembling Mayers, as shown in Fig. 5. The steam enters 
t pone pene in the main valve ata, 6, which are closed for the cut 
off byslide blocks working on the back of the main valve, which can 
be brought nearer or separated by the screwed rod in 
which they are fitted to revolve. The engine alone is shown in 
plan in Fig. 3, from which the arrangement of the eccentrics and 
the form of the bedplate will be understood. j 

The boiler is of the return flue type, and strange asit looks, we 
have reason to believe that it is found excessively economical. The 
= is without stays, and domed shaped, as shown in Figs. 1 
and 4, 

It only remains to add that M. Nillus has obtained some very 
excellent results indeed as regards economy of fuel with the 
engine, 

















AERONAUTICAL Society oF GREAT Britain.—A mee of 


map for A 
1 w m i i o 
a and . tor advancement of the iety’s 


terests. His Grace the Duke of Argyll has consented to 
Say pares Ss be ee Se eng ane Set Oe tted to 
the council, in accordance with Rule 29, and should be forwarded 
to the secretary on or before the 11th July. 
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TO CORRESPONDENTS. 

to call the attention of our Advertisers to the notice 
to state that the large circulation of THE ENGINEER 
an we 26 pn a ane Se 
e ication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week, 


. ve 
W. W.—ZJngenious, but not worth a 8 

C.'Z. H.—Patented many times.’ Very old, 
TYPOGRAPH.—Thanks for your letter. We certainly shall describe the machines 


in question. 

DRAUGHTSMEN’S SOCIETY.—Letters lie with our publisher for ** Spero,” ** Per- 
manent Way,” “ ti »” and “ Assistant Engineer.” We have received many 
letters for publication which we are compelled to hold over. 

K.— We regret we cannot assist you, otherwise than to suggest that you should 

to the solicitor for either the plaintiff or defendant. 

YOUNG MARINE ENGINEER.— You will find particulars of the examination of 
engineers for the mercantile navy on page 103, vol. xix. of THE ENGINEER. 

C. T. (fenby).— The old patentees have no peculiar rights—any one can t 
thing. It Sor you to sue in defence of your rights, and you would not 
Jind it easy to make out a good case for a jury. 

DESIGNER. — Jf very carefully made the thing would work, and the idea is very 
elegant. There are objections to the scheme as you have shown it ; one is that 
steam could not pass freely from one end of the valve-box to the other. 





ENVELOPE MACHINES. 
(To the Editor of The Engineer) 
Str,—Can any of your correspondents give the addresses of good makers of 
the above machines ? — R. 8. T. 
MARSDEN’S PATENT WROUGHT IRON PIPES. 
(To the Editor of The Engineer.) 
Strk,—Can you or any of your correspondents oblige me with the name and 
address of a maker of the above ? L. AND H. 
Birmingham, July 5th, 1867. 





(To the Editor of The Engineer.) 

Stm,—We shall feel greatly obliged if you will kindly furnish us with the 
names of the best makers of sugar machinery from the cane ? 

Blackburn, July 6th, 1867. H.S. 
[As our correspondent certainly cannot obtain the information he requires from 

our advertising columns we give his letter insertion. Makers of sugar ma- 

chinery do not advertise as a rule, and lose orders and put would-be 3 

tono L 4 i in q . We shall be happy to forward any 

letters received to ** J, H.'s” address.—ED. E.] 








JUCKES’ FURNACES. 
(To the Editor of The Engineer.) 

S1z,—In your paper of 5th July we notice an illustration called “ Hart’s 
Modification of Juckes’ Furnace.” In your remarks upon the same you state, 
“ It bas been hitherto supposed that the travelling fire-bars which form the 
distinctive feature of the Juckes’ furnace prevented its application to any but 
externally-fired boilers.” We beg to inform you this is an error, as Juckes’ 
furnaces were made on this plan, at these works, twenty-three years ago, for 
Messrs. Craven and Lucas, and others to whom we could refer you, and have 
since been made by us from time to time. There is not the slightest difficulty 
in the application. By inserting this you will correct a wrong impression, and 

ge. F. COLYER AND Co, 
St. Mary’s Ironworks, 6, Leman-street, London, E., July 10th, 1867. 





BORING RODS. 
(To the Editor of The Engineer.) 
StR,—Can any of your readers supply us with particulars and prices of a 
boring rod for blasting purposes, same as used in the slate quarries in Wales? 


—_ W. AND Co. 

Advertisements cannot be inserted unless delivered before seven o'clock 
on Thursday evening in each week. The charge Jour lines and under is 
three shillings ; each line afterwards, eightpence. line eight words ; 
blocks are charged the same rate for the space they fill All single advertise- 
ments from the country must be accompanied by stamps in payment, 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it if preferred, be supplied direct from 
the office on the following terms oaiee— 

Ha'f-yearly (including double number) lbs. 9d. 

Yearly (including two double numbers) £1 \l1s. 6d, 

If credit be taken, an extra charge of two shillings and sixpence annum wi 
be made THE ENGINEER is pte Ane py atta med eth and 





DEATHS. 

On the night of the 6th June, at Bombay, the wife of C. CAMPBELL 
DOWNES, Esq., C.E., and only daughter of the late Lieut.-Colonel Lioyd 
Dowse, Royal Artillery. 

On the 9th inst., at Streatham-hill, WILLIAM CARPMAEL, Esq., in his 64th 
year. 








NOTICE. 

*,* The office of Toe Enoineer at the Paris Exhibition 
is situated close to the promenade round the building, 
and opposite to the English boiler-house. Our corre- 
spondents in Paris will be happy to be of use to any 
of our English or continental subscribers visiting the 
Exhibition. 

Messrs. Kirklands have undertaken the agency of this 
journal at the Exhibition, and it will always be found on 
sale at their English newspaper office, Gallery VII. 





NOTICE.—For the convenience of our subscribers and others 
we have made arrangements under which THE ENGINEER 
can be obtained at the office of the Bury Free Press, in the 
show yard, during the meeting of the Royal Agricultural 
Society at Bury St. Edmunds, Exhibitors—especially 
those showing new machines and implements—are requested 
to put themselves in communication with our special re- 
porter at Bury St. Edmunds. 
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THE SHEFFIELD COMMISSION. 

THE labours of the Sheffield Trades’ Union Commission 
were virtually concluded on Saturday last. The execution 
of the duty they were appointed to disc will termi- 
nate with the preparation of a report, to be laid before 
Parliament in the firstinstance, and iienaheby to be given to 
the world in the form of a bluebook. Mr. Overend and 
his companions may be congratulated on the success which 
attended their exertions. It can hardly be true that 
Broadhead and his accomplices have made clean breasts of 
it; but quite enough has been learned from the witnesses 


examited to place us in ion of the main facts of 
trades’ union life in Sheffield. A very dark page in the 
history of the relations existing between man and 

and labour and capital, has been vividly illuminated; an 
the political economist has been supplied with facts which 
may tend to modify accepted theories as to the influence 





which d a and a wy ae 
pursuit o! eo gain may exert on the laws determini 
the price of labour. With this, however, we have for the 
— nothing to do. An attempt—vigorous after a 
ashion—is being made to dissever Sheffield and its 
unionists from the rest of the kingdom. Meetings are 
being held at which unionists denounce in the strongest 
terms the outrages which have directly led up to the 
inquiry which has just terminated. _ The trades’ unionists: 
are in a sorry plight as regards reputation; and they spare 
no _—— prove that in no other town than Sheffield could 
a ead have lived as Broadhead has lived; and 
to show that the crimes which have rendered Sheffield in- 
famous were the results of isolated wickedness, having only 
a very remote connection indeed with that-in-every-respect- 
to-be -admired - though -just-for-the-moment- under-the- 
shade institution, the trades’ union system. It is well 
worth while to consider how much truth is contained in 
these arguments. The question’is one of peculiar interest, 
not only to the capitalist and the working man, but to the 
entire community; and on the way in which it is ulti- 
mately settled must depend almost altogether the position 
which the working man of the present generation at least, 
will in future hold not in the eyes of England alone, but 
of the whole world. 

An inquiry into the relations which the Sheffield out- 
rages bear to the trades’ union system as a concrete whole, 
and to the thousands of men who earn wages by manual 
labour, is —_ <a in its first steps; but these taken, 
we find ourselves at a loss to form any strictly definite con- 
clusions. We want more light. It will be easily admitted, 
because it is almost self-evident, that just so far as Broad- 
head’s crimes represented the working of the trades’ union 

stem in Sheffield; the trades’ union system of Sheffield 
that of every other place; and the trades’ union system 
= so the working men of Great Britain, Broad- 
h may be taken as representing the working men 
of this country, but no further. This much premised, 
the next point is to determine how far Broadhead may 
be regarded as a representative man. Were his crimes 
all his own, done from the sheer lust of blood; or 
were they done in the interests of his union without 
the knowledge or connivance of its members? Or 
was he acting with their full consent and.approval? To 

ive Broadhead his due, we believe that from the mere 

esire to kill, or from sheer love of rattening, none of his 
crimes proceeded. As the working of men England are 
very far from having made up their minds with one 
consent that it is advisable to join unions, while the effi- 
ciency of the system depends in great measure on unity of 
action throughout wide districts, it follows that the em- 
ployment of force must be recognised as part of the union 
system. If men will not join freely, or obey the laws cheer- 
fully and promptly when they have joined, they must be 
compelled to do both. This is the theory universally en- 
tertained by thorough going unionists. On the means to 
be employed in the compulsory recruiting of union ranks 
or the enforcement of union laws, ideas differ however. 
We have at one end of the scale of opinion those who hold 
that to picket and threaten is about as far as it is right to 
go; at the other, we have gentlemen of Broadhead’s way 
of thin ing, who regard no amount of personal violence, 
even murder itself, as being inexcusable. Broadhead’s 
crimes, and possibly those of his accomplices, simply repre- 
sent the practical carrying out of the unionist theory 





in the stage of full development. Possessed of the one 
idea, that the prosperity of his union was the be-all and end- ' 
all of human existence, he left nothing undone to support | 
it. This man might or might not have been a a «a \ 
even if such a thing as a union never existed; but we are | 
disposed to think that only a very powerful stimulus | 
indeed would have led him to the commission of a cold- 
blooded crime risking immediate detection and punish- 
ment. This stimulus was afforded by the union, and | 
not only to him but to his accomplices; and it is well 
to notice that in the werful hold which the 
system takes of men imperfectly educated, or not edu- 
cated at all, lies one of the strongest objections 
which can be urged against it—one, by the way, which has 
hitherto remained unnoticed. We have not space to con- 
sider to what this influence is due. It doubtless partakes 
in its nature of the instincts which bind savage tribes to- 
gether, or of those sentiments which actuated the members 
of the ancient Vehmegericht, who thought little of sacri- 
ficing the dearest of their own household in carrying out 
the wishes of the general body of which they formed com- 
ponent 
It by no means follows, however, that because Broad- 
head committed crimes for the love he bore his union, 
that others would follow him to the same extent. Bearing 
this in mind, are we or are we not to accept him asa 
representative man, even so far as Sheffield is concerned ? 
Obviously the only way to decide this question is to ascer- 
tain how far he was regarded in such a light in that town. 
Here, we regret to say, the evidence is fearfully against 
the surmise that he was not a representative man. His 
crimes were known accurately to several people. His con- 
nection with them, as denoted by the payment of large 
sums from the funds of his union for p not ex- 
lained in his books, must have been known, or should 
ve been known, to very large numbers indeed. That he 
was recognised as an accomplished rattener, and that in 
consequence his aid was sought by the officials of other 
unions, has been clearly prov: e reward of one thou- 
sand pounds offered for the apprehension of those who 
blew up Fearnehough’s house failed to elicit one scrap of 
evidence. The secret was the property of the unions ; it 
was kept, and in one sense in keeping it the unions made 
the crime their own. All the members knew that ratten- 
ing was ‘ee ; they were ready to practise it them- 
selves ; they regarded it as part of the system under which 
they worked. Thus when everything has been said in 
favour of Sheffield men that can be said; when they 
have been given the benefit of: the smallest doubt— 
where nothing but small doubts are left—the country must 
still bring in a verdict of very culpable negligence indeed 





against who could have put an end to the stealing of 


bands, the blowing up of chimneys, and the shooting of ~ 
men, if they had so pleased. The union did not inquire 
into Mr. Broadhead’s p i But why? He was 
actually regarded as a very useful and energetic officer, who 
had satisfactorily discharged his duties for twenty years. He 
was ahead unionist—one in whom 60,000 men recently 
placed confidence. Can we, in the face of these facts—in 
the face of hundreds of other facts which have been pub- 
lished in the light of day—regard Broadhead as being 
other than a representative man; as far as Sheffield is 
concerned? Even since his confession, in what position 
do {we find him?. He only lacks a little punishment 
to regarded as a . We are told that his 
beershop is crowded from morning till night, and not one 
word comes to show that he has lost caste or fallen in the 
social scale from that position which he occupied six months 
ago. Broadhead is not an outcast, but a very well patronised 
publican, who will probably retire one af these days on a 
very nice little competence; and ,in the favour which he 
now enjoys we find good evidence that Sheffield unionists 
have little sympathy with those who regard him as an 
abandoned criminal. Even now the lawless trades union 
spirit is rampant. The Z'imes of Monday last contains a 
letter from the editor of the Shefield Daily Telegraph—a. 
gentleman who has done much to obtain the appointment 
of a commission, and went in fear of his life for months in 
—————— concludes with the following lines:— 
“On Thursday last, at mid-day, I received another threat of 
assassination, a particularly vicious one, which I also beg 
to hand you for your inspection, as a specimen of the little 
things which serve to give zest and variety to the otherwise 
rather monotonous routine of an editor’s life in Sheffield.” 
The difference between Broadhead’s notions and those 
entertained by the men of Sheffield is so ill defined that 
we fail to grasp it, or to realise its existence very 
clearly. 

When we come to consider how far the trades’ union 
system as carried out in Sheffield represents the system 
elsewhere we embark on a difficult inquiry. We lack 
information. It is quite possible that were a commissioner 
sent down to Manchester, or Leeds, or Birmingham, much 
evidence regarding trade outrages would be elicited of 
which we now hear very little. As fas as can be learned, 
rattening and intimidation, and even personal violence, are 
resorted to by every union in the kingdom with a few ex- 
ceptions. The difference between Shetftield and other places 
lies not in the principles regulating union actions, but 
simply in the extent to which these principles are pushed. 
In London the unionist tailor shakes his fist in his fellow’s 
face or threatens him with a beating. In Sheffield the 
unionist grinder puts a can of powder into his neighbour's 
cellar, or shoots him with an air gun, It is not easy to say 
what space of time is required for the full development of 
the practice of intimidation; but we can very well helieve 
that, if left to themselves and the system, unionists in 
London would not be slow to follow the example set by 
Sheffield. In one word, we may regard that town as being, 
to a certain extent, the representative of other towns and 
of unionism as it exists throughout the length and breadth 
of the land. This is plain speaking, but it is according to 
evidence. Sheffield has gone ahead—but are London, and 
Manchester, and Leeds standing still? Are they practically 
doing their best to follow the example set them, or have the 
rejected that example with loathing and horror? Shall 
we never more hear of intimidation in the metropolis? 
Will Sheffield and Manchester live cleanly in future? Are 
the various executives of the different unions of England 
at this moment acting in concert to put an end to rattening 
and intimidation ? We shall not pretend to answer, Let 
the unions reply satisfactorily, if they can. 

But one point further claims our attention at this mo- 
ment. We have seen that Broadhead represents Shef- 
tield; Sheffield, in its turn, supplies us with the trades 
union system in its fullest development. The modes of 
thought and action popular there represent, to a certain 
extent, those popular with advanced unionists all over the 
kingdom, the difference which exists being simply one of 
degree. But—and this is a highly important question— 
does the trades’ union system represent the working man ? 
Different individuals will answer according to their expe- 
riences. Our reply is in the negative. The union system 
as it is at Shefficld—even as it is in London—does not 
represent the working man as a whole, but it does represent 
one class of working men. The best men, with certain 
exceptions, are never found in the union ; it cramps their 
energies too much. It is in the union that we may always 
seek with success for the worst. The unionist and the non- 
unionist constitute two very different families of the same 
species; and it is incorrect to regard either as representi 
in itself both. Even in the union multitudes may be foun 
who regard its laws as an all but intolerable burden, which 
they would not endure for an hour did any other expe- 
dient than joining a union present itself as a means of pro- 
viding for their maintenance in time of sickness or want 
of work. The men who join any union with the intention of 
observing its laws and promoting its interests at all hazards, 
seldom constitute the larger number of those in its ranks, 
Many have tried the union and seceded ye a 
others remain its lukewarm supporters. The endurance 
of the system in its objectionable form depends not so 
much on the wishes of the great body of members, as on 
the energy and unscrupulousness of certain represeutative 
spirits, like Broadhead and his com The men follow 
as they are led—often all too willingly, sometimes very 
reluctantly. The remedy lies we believe in the establish- 
ment under Government control of societies in which men 
could lay up money for an evil day, and from the funds of 
which they might draw as from the union box. Such 
unions could have nothing whatever to do with the regula- 
tion of wages question. They would simply be benefit 
societies, larger in their scope, and more efficient and com- 
prehensive in their action, anything ing them 
in character now in existence. Their establishment would 
at once thin the ranks .of .the unions, and would 
place these last in such a minority that strikes would lose 
much of their present importance. It is certain at all 
events that many men nowsay, speaking of popular opinion, 
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“You blame us for being the members of a union, but you 
do not supply us with any of the benefits we can obtain by 
belonging to it.” It is the duty of Parliament to deal with 
this fact. We have tried the principle of non-intervention 
quite long enough. There are both and bad in the 
union s Let us then select an that which 
is ; render that which is bad as far as possible 
illegal, and punish it with severity and justice, and thus 
strengthen the hands of the best workers we have got, 
while weakening those of the men who have made the 
union system to stink in the nostrils of England by their 
selfishness, their crimes, and their tyranny. 


TECHNICAL EDUCATION IN GREAT BRITAIN. 

THat was a wise, and searching, and widely applicable 
saying, both morally and intellectually, of reek— 
“know thyself,” and a pungent counterpart was that of 
the witty Frenchman, that “it is easy to be so ignorant as 
to be unconscious of it.” Even a little wisdom should 
suffice to cause us to sound the depths or shallows of our 
own knowledge before we throw off flippant sentences, or 
utter fancied oracles upon any subject whose importance is 
great, and all whose bearings are not to be seen at a 

lance, Education in general has been looked upon from 
s even before those of Cyrus asa large and difficult 
subject, aud technical education might seem even to add 
to its complication, and if we add to these such a question 
as whether technical education be needed or not needed 
by an entire nation comprising three distinct nationalities, 
if not four, and with at least as many systems of secular 
and ecclesiastical teaching and belief in existence amongst 
these, one would think that men in proportion to their 
ability to decide, would be in equal p sve slow to dog- 
matise. 
| The subject embraces many distinct, large, and complex 
questions—such as to what extent, or if at all, the rapid pro- 
gressinartsand manufacturesof the chief continental nations 
during the last half century has been influenced by tech- 
nical education? Whether such sort of education in Great 
Britain has been neglected, or, whether assuming it to exist 
amongst us, if improved and extended, it would prove 
of any value hereafter in enabling us to run the race that 
is now set before us as a manufacturing and commercial 
nation? What constitutes technical education—how is it 
best conferred? Is it indeed of any value at all—any- 
where or at any time—or may it not be a mere whim of 
the doctrinaire ? 

These and a score more like questions, more or less 
fundamental, seem to some, such as almost any un- 
lettered or half-educated scribe is fit to deal with, and apt 
to teach upon. ‘The effects of these lucubrations are mis- 
chievous, because, unfortunately, as yet at least, the 
standard of knowledge upon these subjects on the part 
of the public of England, is not such:as to enable a 
large portion of the middle and upper classes to form just 
conclusions of their own, they are thus poison without an 
antidote. Some half-dozen fallacies are hashed up again 
and again and entangled, upon this vast question, which 
only seems simple to the eye that cannot discern its pro- 
portions. 

The style of inquiry of those who doubt the advantage or 
oppose the improvement of techinical education generally 
take some such form as the following. Granted, as a fact, 
that wp' to the present, or nearly the present time, we have 
maintained our position as the first industrial nation in the 
world, and appealing to our past successes, persona! and 
national, in manufacturing arts, which have been achieved 
without, or almost without, any system of technical educa- 
tion amongst us—is not this alone sufficient to prove 
éither that we have as much technical education already as 
is good for us, or that technical education itself is either a 
much overrated thing, or perhaps even a humbug alto- 
gether ? ‘ 

“Improvements follow less from organised technical 
education than from spontaneous invention, competition, 
and practical experience,” we are informed. The French 
have “great veterinary schools at Alfort and Lyons, but 
still they are not beating us in the breed of horses.” In 
one word, “ we are not beaten in any of our peculiar arts 
or trades either in France or on the Continent.” 

Well, let us admit this last as tolerably evident—if it 
were otherwise, if we were already fairly beaten and 
passed in the race, there would be little use in entering 
upon the question of how we may avoid being beaten. 
But, according to our view, the race has got perilously 
close—it becomes a neck-and-neck contest hereafter; and 
those who carry needless weight had best cast it off, or 
watch their opponents’ riding to see if they can improve 
their own. 

Having been led to adopt an image taken from the 
turf, we will venture to digress for a moment with a 
remark or two, not quite irrelevant, on this said subject of 
horses; We shall pass by the amusing absurdity above, 
which imagines that horses are bred in veterinary schools, 
and is imocent of any distinction between these and the 
Haras, and because we do not ourselves profess to be at all 
stable-minded, and have on this subject to take our in- 
formation in great part from others, we just humbly ask 
these questions :—Is it or is it not a fact that the race- 
course has long been upheld in Great Britain on the express 
ground that it is one of the greatest schools and encourage- 
ments to the improvement of the breed of certain 
high classes of horses, and through these, less directly 
of all other breeds? Is it also a fact that the Im- 
perial Government of France has taken much trouble, 
and gone to no small nse, and been moreover 
highly successful in establishing races ajl over France ? 
And is it not a fact that they buy our best race- 
horses to improve their own, and that the general 
standard of the French horse of all classes has been of late 
years greatly improved, and is still improving? If it be 
not so we can only say the inypressions of some competent 
judges, who’ know what French horses were in 1830 and 
what they are now, as exhibited at the recent great horse 
show—which was held upon the esplanade of the Invalides 
at Paris, and is just closed—have been widely astray. 
And equally astray are the opinions of certain railway con- 





tractors’ agents, and other good judges of money’s worth 
to be got out of a draught horse, who say that the compact 

or brown stallions which now pull the heavy traffic 
of Paris and of more southern Toansin are far more 
cou powerful, and economic draught horses than 
those ponderous sleek and slow equine aldermen that 
advance in teams and are the pride and egyric of 
Londoners and of Englishmen generally. However, this 
may or may not be so. But if this be true that the breed 
of horses generally in France is being improved, have we 
not here extracted from the very pore em dhe have quoted, 
a proof of the value of rightly directed technical education ! 
even as respects the improved uction of horseflesh, for 
with the direct view to the improvement that is being 
effected as its consequence, has the Government of France 
promoted the racecourse as the best school for those wise 
in horseflesh. . 

Were it worth while we might follow this matter further 
in the other direction; and recall some unpleasant remem- 
brances of veterinary professional ignorance and dogmatism 
in England emanating from our nearly voluntary and hap- 
a education in that particular, of which the Times 
took due notice at the time of the cattle plague. And per 
contra might notice as at least remarkable that in the only 
part of the United Kingdom in which the cattle plague 
got no hold and appears to have been most effectually 
treated — in Ireland — the leading veterinary surgeon 
charged with this matter by the authorities there, who is 
admittedly one of the most scientific men of his profession, 
was educated abroad, and chiefly at Alfort. 

As we have followed into these low regions of illustra- 
tion we shall descend to a still humbler one. 

However it may be debated, whether the development 
of cookery be a proof of national heroism and virtue—it 
certainly may be accepted, like the consumption of soap, as 
in proportion to its goodness one measure of comparative 
civilisation. 

“ Providence gives meat, but the devil sends the cook,” 
is a tolerably well-known proverb, the unpleasant truth 
contained in which, we are all in England feelingly con- 
vinced of, There is plenty of bad cookery out of England 
also, as those who have had to satisfy their hunger in the 
more savage countries of Europe, or the less settled ones 
of the new world, know but too well; but how comes it 
that if this proverb exist, it has lost all its force in certain 
other nations of Europe—as in France, Germany, Switzer- 
land, and Northern Italy, for example, while it remains 
the expression of an active truth in every household, 
except that of the noble with his chef dw cuisine, through- 
out England, Scotland, and Lreland. Mainly because in our 
own country cookery is picked up anyhow and at hap- 
hazard; is not recognised as “an art,” resting, like every 
other art, upon general principles, is never taught 
systematically at all, and scarcely could be taught as it 
should be taught, to the poor ignorant women who chiefly 
form the substrate out of which English cooks are raised. 

A “ professed cook,” as seen in the advertising columns 
of the Times, means a squabby, red-faced, well-fed, fire- 
proof old dame, whose “ experience ” consists in her having 
seen some tons of raw flesh thrust through with iron spits, 
and set to hiss and torrify before roaring banks of blazing 
coal—or but little more. 

We need not say what “ the chef” even of a provincial 
hotel or restaurant is abroad, nor what the cook of the 
higher order of foreign household, either in town or country. 
Those who have had the opportunity of remarkiug the 
domestic regimé of the wide-spread middle-class of 
Germany and of France, know how the science of the 
management of the food for the family, is acquired both by 
mistress and cook. The former before she becomes a 
married woman, is in the habit, throughout a large part of 
German-speaking Europe, of ‘ putting on a “cooking 
jacket” and taking lessons in cookery, and acquiring its 

rinciples and actual practice, under the chef of some large 
hotel or restaurant. If ina lower rank, she engages as a 
cooking assistant at wages, (laid up for the future 
trousseau), often at a distance from her home, and for a 
period of several months. The man who has tanght her 
does not do so, as himself a mere empiric, he knows 
something of the outlines of the chemistry and so 
forth, on which cookery, good or bad, depends—and he 
does not rhyme off “recipes” only—he communicates rules 
and principles. 

Ask an English cook some such questions as these :—- 
What is the lowest temperature at which it is possible to 
boil an eg? How do mushrooms and truffles differ from 
vegetable marrow or melon; and peas from all? Is it 
true that a junk of cheese helps to digest a slab of half- 
raw roast beef? Have sweet puddings and the “ emul- 
sions” of the apothecary any near relations to each other ? 
What sorts of food are most easily digested, which most 
nutritive, and which most fattening? Is a pound of fish 
as economic food as a pound of flesh? When are potatoes 
poison, and why is the Irish mode of boiling those roots 
the best—if they be boi/ed at all? To such questions we 
may safely say not one cook in ten thousand in Great 
Britain could return any reply. Few would have any 
notion of what the questions meant ; and amongst the 
equally ignorant we may include the mistresses of almost 
every British and Irish and Scotch household—not even 
excluding the noble authoresses of recent English cookery 
books. Yet we would venture to affirm that a thousand 
cooks or more could be produced out of any quarter of 
Paris who would return tolerably fair answers to any such 
set of questions as should test their knowledge of their 
art, as derived from a few not very recondite principles, 
and not held as a mere routine of operations to be per- 
formed. 

The difference in skill spreads as it descends in society, 
and makes much of the difference between the economy, 
the comfort, and the health, and with these the general 
domestic peace and sobriety of the foreign workman and 
his children, and the thriftless discomfort and squalor that 
beset the British earner of better wages, in despite of the 
far finer raw material of food that those who cook for 
him and them, generally command in our islands. =“ 

An excellent illustration of the ill effects that result 
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from cooking without any principles to guide occurs to us, 
and is within the scope of our own p aan 2 The 

ians of a provincial workhouse found that, weight for 
weight, rice was cheaper than oatmeal, and asked him who 
was called their cook could’ he not make the workhouse 
porridge with half of one and half of the other? Nothing 
was easier he replied, it would be an excellent economy. 
The unhappy paupers did not like it—but who cares for 
that ; are there not interesting niggers and convertible 
savages for Exeter Hall and English sympathy to expend 
themselves upon? So it was rice and meal porridge or 
starve, which you please, for a time. But ere many weeks, 
in many a fragile wooden shell, the very old and the very 
young had gone forth from the house, and diarrhcea and 
dysentery were a plague within it. The so get 
easy man, declared it had nothing to do with the excellent 
food the board had ordered. How should it—was not rice 
prescribed as the fit food for dysenteric patients? He, 
however, neither tasted nor looked at the porridge— 
pauper doctors are not paid for that. A lady, how- 
ever, of more than common knowledge and intelligence, 
whose husband was a guardian, came and tasted it. 
“That,” said she, “is the cause of the sickness. Don’t 
you see that the temperature at which, and the time 
during which, you boil the oatmeal even into pulp, is in- 
sufficient to cook completely the hard dry rice? The 
starch cells of the rice are not even half softened ; you 
might as well feed the paupers with sawdust, and the 
effects upon the intestines would be the same.” Rice to be 
wholesome food requires a moist baking, at a temperature 
of from 250 deg. to 300 deg. But the workhouse cook 
knew nothing of that. 

It is not, however, our object to digress further by 
dilating upon the desperately bad effects that have been 
and are being with increasing intensity produced amongst 
our workers for wages, by the almost incredible, ignorance 
—not alone on cooking and other directly applicable 
domestic subjects, but on all subjects moral and intellec- 
tual, on the part of the girls and women that become the 
wives and the mothers of the future generation of English 
workmen yet to be. That will demand space for itself and 
graver treatment than belongs to what we here alone intend, 
viz., a mere illustration taken from an almost whimsically 
low point of view, that even in the commonest of the arts 
of life our systematised knowledge is less complete than 
that of our more advanced continental neighbours, and 
that the means for improving it, even in this lowest aspect, 
as yet scarce exist amongst us. 

Our object more at large has been to illustrate that, 
which one might until recently have supposed required 
neither proof nor illustration, viz., that knowledge is better 
than ignorance, and that knowledge to be worthy of the 
name must be systematic and exact, and shall best and 
most powerfully serve us whatever be its nature, in pro- 
portion as it approaches nearer to the throne of science. 

“Spcntaneous invention, competition, and practical ex- 
perience” are, it appears, however, the fountains of all 
industrial knowledge, the true sources of all national im- 
provements in arts, the basis of all national power as derived 
from these. Woe be to those who darken counsel by words 
without knowledge; let England on this matter of edu- 
cation for her workers: rudimentary and technical, beware 
at this juncture whose counsel she follows, nor forget that 
there be “ blind leaders of the blind.” 

Pray what is “ spontaneous invention?” Has it a bit more 
real existence in the universe than “spontaneous genera- 
tion?” The very phrase is proof of the formless thought. 
Invention is but the exercise of imagination and judgment 
upon foreknown facts, themselves discoveries, 7.¢., the un- 
veiling of nature’s “ open secrets” (as Carlisle nobly calls 
them), in search of the means to a wished-for end. Upon 
what, then, can invention work, but upon the materials that 
science hath accumulated for it—by what shall “its foot- 
steps and beatings in the dark” (to use Bacon’s werds) be 
guided, but by the clue that science bestows ? 

“Competition” forsooth — that sordid “ drudge ’twixt 
man and man,”—that too, is a more clear and copious fount 
of improvement than all organised technival education ; that 
is to say, is better than all applied science. Let us probe 
our memories for a moment, if it be worth while to try, if 
this be so. Pray how much had competition to do with 
the creation of the printer’s art, with clocks and watches, 
with Hadley’s sextant (the instrumental basis of all oceanic 
navigation), with the telescope, with gunpowder ? 

Competition for anything may be as keen as that for 
food, amongst the mouths of a beleagured city, but unless 
it have the facts of science to work upon, and the guidance 
of science by which to rule its work, nothing can come to 
the competitors however eager and hangry. No manna 
falls from heaven into the lap of inventor or improver; his 
assistance comes from quite the opposite quarter, and is 
powerful and helpful to him in proportion as he looks 
steadily and thoughtfully at the earth, and learns with 
exactitude and system its materials, and the forces that 
rule those that are around him and beneath his feet. If 
he be wise and sees his aim and longs to accomplish it, all 
that competition can do, is to stimulate him to acquire 
more of the light of sciences to teach him the way, to that 
which no competition in the world can show or even hint at. 

But there is “ practical experience,” always the big un- 
meaning word of the ignorant man. Practical experience 
without science is but the “cookery book” over again—a 
thing of recipe and custom—a cyclops without eye or light. 


‘* Monstrum horrendum, informe, ingens, cui lumen ademptum.” 


And how much has practical experience had to do with 
the great discoveries, inventions (these are very different 
things) and improvements of the world ? 

What was the extent of Bessemer’s practical experience 
in steel-making, when his clear insight of a chemical fact, 
gave at Cheltenham the first note of the process that will 
change the ironmaking and the structures and machinery 
of the world? What practical experience had Siemens of 
working a furnace of any sort or kind, when his equally 
keen insight as a man of applied science produced the 
regenerative furnace, that shall prolong our coal fuel and 
revolutionise the applications of heat of every sort? 
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What practical knowledge had James Watt when his clear 
insight of the principles upon which the great losses of 
fuel in the older engine—learned by him as the pe il or 
assistant of Black—produced the steam engine t 
practical knowledge guided the steps of Davy when he 
pa ogre after question put by experiment to nature, 
—-straight to the mark of the safety lamp. No groping in 
the dark—drifting about without sail or compass, as was 
the case with George Stephenson the practical man, with 
a life-long experience of fire-damp and coal pits, in Ais 
attempts to come to the same end, at which it is more than 
doubtful that he ever unassistedly arrived, if at all. 

Ours is the country that has —— Brindley and 
Telford, Rennie, Smeaton, and Watt—men whose ideas 
and whose works all the world copies and follows. These 
were self-taught men, they knew nothing of technical 
education—some had little or no education at all—yet see 
what they have done. What great use can there be in 
technical education when these men have achieved such 
results—such fame, reflecting glory on the country that 

ve them birth, and yet withoutany. What need we fear. 

hat country which for a century has led the van in arts, 
and holds the vantage coigns of the world in arms, is 
certain to reproduce these representative men in every 
generation. Perhaps so, there were brave men before 
Agamemnon, there is as good fish in the sea as has ever 
been caught. 

But the argument—if such twaddle be worthy of 
the name—at once proves too much and too little, if it is to 
be taken as one against the advantages to the average of 
men of technical education. There have been always 
giants in the earth, and some few men see by a sort, of 
intuition, like intellectual lightning, what the average of 
men, to see at all, must approach with previously trained 
and well opened mental vision. If the splendour of their 
successes is to be taken as a proof that technical education 
is useless or unnecessary, then it is, as respects some of them, 
an equally good proof that any education at all is useless, 
even that which these men picked up for themselves like 
weeds at the wayside of life. Great as were these men, and 
as have been thousandsof others like them, in every age and 
clime, the true lesson that their lives should teach is this; 
how much greater would each and all of them have been had 
they started in their careers, sped with themercurial wings of 
knowledge in place of being burdened by the impediments 
of ignorance. Who can look through “Telford’s Pocket- 
book,” in his life by Rickman, and not discern the life- 
long and daily struggle of that great spirit with the igno- 
rance in which it was his misfortune to have been reared. 
On the other hand, Watt—who of all other great 
inventors is the very Newton of machinery—was not an 
uneducated man, but one who had sat at the feet of the 
very best teachers of science that Scotland possessed—was 
au courant with all that continental science and art was 
occupied with, so far as the means of communication of 
his day permitted; was not an unlettered man, but one 
acquainted with modern languages and literature, fond of 
belies lettres and fine art, and with the true zest for science 
in its wide encylopedic aspects—and not as a mere shop 
for money-making—that belongs to the man of culture, of 
the highest order. But enough, appeals to such instances 
prove nothing, unless it be the utter incapacity of those 
who employ them to comprehend the great features of the 
subject of technical education upon which they pretend to 
treat; they are beside the matter altogether. 

And equally so are random-shot catalogues of what won- 
drous things have been done in our days, and in the great 
days before us, in and by England, when such are meant 
to prove, that which is just the question in debate. If we 
are to derive any light as to what our industrial future is 
likely to be, from a retrospect of the past—and assuming 
us to go on as regards education ‘general and technical, in 
the old jog-trot and well-rutted road—as it would seem 
Dr. Percy and some others deem sufficient and best—we 
say let the retrospect be full and complete. To be so, it 
must embrace all the conditions that during this nine- 
teenth century have been operative and effective in confer- 
ring upon our country the paramount position in industrial 
arts, and in commerce, and in power, that she has so far 
maintained. And we must endeavour to ascertain how, 
and how far, these or any of these conditions have become 
chan, or are on the eve of being changed, and 
whether to our disadvantage or to the advantage of 
continental nations. Such a survey cannot neglect 
facts of history beside those of mere arts and manufac- 
tures; it must embrace international politics and treaties; 
the changed methods of locomotion, traffic, and of war- 
fare; the movements and increase of populations and their 
food supplies; and must estimate the relations of creeds 
and beliefs, of castes and classes, and of ancient corpora- 
tions and of learned bodies, upon the average intellectual and 
moral force of a people, and still much more besides; then at 
last we may come with more adequate data to discuss this 
question itself. If our future industrial supremacy be 
threatened, how may we best provide against its decline or 
overthrow; aud shall one of the methods consist in giving a 
better education to our people at large, including in that 
the establishment of an efficient system of organised tech- 
nical education for various classes of workers? For the 
present we do not profess to have ourselves even fairly 
opened the question at large. Our aim here, and so far, 
has been almost limited to removing what we are com- 
pelled to call rubbish, out of the way; but we hope to 
pursue this subject (which we are satisfied is one of the 
most important that can engage the serious attention of 
English statesmen and Englishmen at large at this 
thoment) with the fulness it demands hereafter. 

It is with a real sense of responsibility, therefore, that 
in our - — this subject we felt compelled, with 
entire plainniess of speech, to point out what appear to us 
the fallacies on the subject if technical eduention com- 
peat in Dr. Percy’s late letter to the Times. Nothing is 
‘urther from our wishes or intention than to utter a word 
personally disrespectful to that gentleman; but the very fact 
of his scientitic reputation, Hy of the prominent position 


which he occupies as a metallurgical teacher and author, 
give a weight to whatever may pass from under his pen 





which leave no option to an honest journalist when dealing 
with such a subject as the present, to waive every other 
consideration in favour of truth alone. 


THE INFANTRY RIFLE OF THE FUTURE. 

Tue important competition now going on between a 
small, but select body of inventors, for the glory and profit 
to be gained in i the British army with a new 
weapon makes an able foreign expression of opinion on the 
subject of breech-loaders of timely value. One of the 
ablest continental writers on arms is Hauptmann 
von Ploennies, a captain in the service of the Grand Duke 
of Hesse. No -prophet, he distinctly foretold, 
more than eighteen months beforehand, the effect of the 
Prussian gun in a great war. He has issued 
another work on this subjeet;* from which, as well as 
from the book on the Ziindnadel gun—which we reviewed 
last year—we now extract what is probably the soundest 
attainable foreign opinion on the question of breech- 
loaders. 

The value of any rifle for military purposes may be looked 
upon as being in the direct ratio to its approx to the 
characteristics of a self-acting machine. That is to say, its 
actual setting to work—like the working of, for instance, a 
self-acting lathe or a slotting machine—should depend as 
little as possible upon the skill of the man in whose hands 
it is placed. In one word, we caunot find a better com- 
parison than likening a rifle, for war purposes, to a self- 
acting force-pump—a stream of lead being substituted for 
that of water. And this war power of a gun evidently 
depends upon the following points:—l. The marksman 
must be enabled to carry the maximum number of cart- 
ridges; 2, in firing off these cartridges the weapon must 

ssess a maximum amount of simplicity and facility of 
handling; 3, the warlike effect of the weapon must be as 
little dependent as possible upon the skill of the marks- 
man-— that is to say, the efficient handling of the weapon, 
as a whole, must be easily acquired by the ordinary units 
comprising the generality of troops, and not by picked men 
merely. 

The first requirement, or the possibility for each soldier 
to carry a considerable amount of ammunition, is evidently 
only attainable by the adoption of a small calibre; while 
the second is more or less completely attained by any 
breech-loader. As regards the third requirement, or the 
power of doing the greatest execution on the enemy, the 
attainment of the flattest possible trajectory for the pro- 
jectile can be shown to be of the greatest importance. 

Captain von Ploennies considers that both the first and 
third qualifications are combined in the highest degree in 
the Swiss small-calibred rifle. The bore of this rifle is 
only 10°5 to 10°7 millimetres (0°4134 to 0°4213in.) with a 
projectile weighing 18 grammes. The bore of the Prus- 
sian needle-gun is, as will be rememberedy, 16°5 milli- 
metres, or 0°6496in. As compared, however, with the old 
Swiss rifle, it of course possesses the qualities of a breech- 
loader—equivalent, as is now recognised by every one, to 
easy and rapid handling. 

The full military importance of the small bore is very well 
explained b the following simple calculations and reason- 
ing:—Von Ploennies holds that the most rational bases of 
infantry tactics are to be found in considerations of a 
purely mechanical nature. From this standing point he 
places in the front rank the average mechanical useful 
effect of an average man, or of the average infantry 
soldier. In fact, in order to properly treat him as a man, 
the requirements of war oblige us, in the first place, to 
consider him as an engine; and just as with an engine, a 
soldier cannot evolve more than a given amount of work; 
and the amount of work that he does carry out is depen- 
dent —again as with the firing and attendance of an engine— 
upon his constitution and make and the way in which he 
is fed. 

The mechanical work done by a soldier for war pu 
is of a twofold kind; the transport of his own weight and 
that of his equipment during a certain time; and the 
handling of his weapons in actual conflict. It is too often 
the case that the first kind of work is allowed to encroach 
upon the second. From the mechanical and scientific point 
of view, a soldier has already done his maximum duty 
when, loaded with about 66 ib, in addition to his own 
weight and equipment, he moves at a slow pace during 
from six to seven hours per diem, The performance 
of any additional work, and hence, in most cases, the 
victory in actual battle, more or less depend upon the 
goodwill and self-command of the soldier. At a slow 
pace a man should, in fact, only be loaded with a third 
of his own weight, that is, to say, with about 48 Ib. avoir- 
he Besides his clothes, having a weight of about 
141b., including strong boots, a light cap, and a large cloak, 
his gun with bayonet weigh about 11 lb. A man is, there- 
fore, able to carry in addition 23 lb. Two requirements 
are indispensable to the efficiency of the human engine of 
war. These are:—Food, with the necessary cooking utensils 
—or the fuel and grate for the engine—and, secondly, 
the ammunition, representing in a concentrated form a cer- 
tain amount of power to be given out by his weapon. The 
first takes up at least 9lb.; the weight of the knapsack 
(3°3 Ib.) the linen, and the cartridge-box, all absorb 7 tb, in 
addition. There hence remains for theammunition only about 
6'5 lb.; and thisis to be divided in as many cartridges as are 
considered n for a day’s work, so to say, on the field 
of battle. For this 100 to 120 cartridges will suffice. The 
weight of a single cartridge should, therefore; be not more 
than 0°065 Ib. to 0°054 lb. each. This weight of 6°5 lb. con- 
tains from 70 to 130 cartridges, namely—70 to 75 of the old 
Prussian, French, English Enfield, Prussian or Italian 
cartridges ; 90 to 92 of the Austrian and South German; 
and not less than 130 Swiss cartridges. Upon the 
strict and careful confinement of the commander to 
these limits of weight in the equipment of the common 
infantry soldier depends the military power of the infantry 
of the line, and hence of the entire army. Examining in 
this way the effect of the Snider converted gun, we find 





* “ Neue Hinterladungs Gewehre,” &c. Darmstadt and Leipsig: Edouard 
Zernin. 1867, 
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that 60 Snider cartridges weigh 2 kil. ‘778°3 grammes,= 
6135 Ib., or 198°4 grammes=0°437 lb. more than those 
for the Enfield rifle. The converted gun is itself heavier 
by 120 grammes = 4'233 ounces = 0°265 lb., than the En- 
field. By the conversion of the Enfield into the Snider 
breech-loader, the total load to be carried by the British 
soldier is increased by 318 grammes = 0°701 Ib., that is to 
“y, .~ weight of nearly seven cartridges. 

f two first requirements have for object to make 
the movements of the soldier as easy as possible—bringing, 
so to say, the war engine up to its work with as little as 
possible expenditure of his store of work—his actual 
work, his power of execution, in battle essentially depends 
on what'can be laid down as the third requirement of a good 
rifle, The gun must be able todo execution without being 
pointed or aimed very accurately, as the great majority of 
ordinary combatants have neither the time nor the cool- 
ness required fora very careful handling of a complicated 
weapon, And the destructive effect of infantry firing is 
provedly mainly dependent upon the flatness of trajectory 
of the yojettile—at the gunpowder force pump, as we 
have termed it. It is this flatness, or short altitude of 
trajectory, which makes an exact estimation of the dis- 
tance of less importance. A Prussian ziindnadel gun, for 
instance, when fired 400 paces off, and pointed at the 
proper angle for this distance, can sweep a width on 
the field of battle of 108°6ft. That is to say, any infantry 
soldier standing within this portion of its trajectory would 
be hurt. This sweeping action is of course much increased 
with a horseman, as the effective portion of the tra- 
joctory of the gun fired 400 paces off would then be 
445°3it. 


Now the low trajectory, with the attendant sweeping or 
razing powers of a projectile, essentially depend upon its 
initial velocity. This velocity, in its turn, depends upon 
the ratios between the ondanhe of the projectile and the 
charge, on the one hand; and, on the other, between the 
weights of the projectile and gun respectively. It is hence 
evident that a high initial velocity in the projectile of a 
military weapon, whose weight must not exceed a fixed 
limit, can only be obtained by a minimum of calibre, and 
this small calibre is also attended with the additional 
advantage of a diminution in the recoil of the gun. Of all 
the rifles as yet adopted into an army, the Swiss rifle takes 
the first rank with respect to a low trajectory—only, in 
fact, surpassed in this respect by the Whitworth rifle, 
which has not been adopted in any army The Swiss pro- 
jectile, of the diameter and weight as already stated, 
acquires; with a charge of five grammes of powder, an 
initial velocity of 430 metres, or 1410°78ft., whilst the 
Enfield gan; converted according to the Snider system, 
affords an initial velocity of only 380 metres, or 1265ft. 

It is to be noted that Captain von Ploennies considers 
that the angles obtained by a clinometer, and the figures 
of which are given in the published official English expe- 
riments, are incorrect. The highest initial voluuity ever 
obtained with any rifle exceeds 500 metres, or 1640ft. 
The medium calibre of the Snider will, up to 650 to 800 
yards, always prove inferior to the snail Swiss calibre, 
even if the results stated to be obtained at the official trials 
in England should prove to be correct. But ranges of 800 
yards are already beyond the sphere of action of infantry 
fire. On the other hand, the initial velocity is not the only 
quality influencing the effective trajectory of a projectile. 
A projectile too small, having a calibre below ten milli- 
metres, and weighing seventeen grammes, as is that of the 
breech-loader used by the Imperial Cent Gardes, is too 
much deviated by the wind, and its small vis inertia will 
have a bad influence on its power of penetration. 

These data have reference both to breech and muzzle 
loaders, and we will now examine the influence of the con- 
struction of the firing portion of the gun. The breech- 
loading principle, per se, affords no advantages as regards 
initial velocity and low trajectories. On the contrary, much 
skill is required to place the breech-loader in this respect 
on the same level as the muzzle-loader. By a careful 
exercise of this skill it is, however, possible to even 
surpass the best rifles loading at the muzzle; more 
especially is this the case with a gun firing the admirable 
American copper cartridge. At first sight it seems difficult 
to make the breech air-tight without much complication, 
but this difficulty is obviated by the use of the air-tight 
solid cartridge. It is further absolutely necessary that the 
projectile should have a tight fit in the bore, in order to 

revent windage and to obtain the least accuracy. The 
Kpiegel or sabot of the Prussian gun fulfils these require- 
ments; but the English experiments show that, with 
breech-loaders also, an actual expansion of the back of the 
projectile may be used to advantage. A new difficult 
evidently arises in combining the small calibred projectile 
with the breech-loading gun, as the charge must not be 
diminished with the weight of the projectile. The cart- 
ridge, to fulfil these requirements, assumes a long, narrow 
shape, unsuitable for transport, and for loading and re- 
moving the spent cartridge. These questions lead Captain 
von Ploennies to the statement of his firm belief that the 
copper rim-fire cartridge will be universally used for the 
future. These copper air-tight shells permit the use of a 
very simple breech block, and this cartridge has, in fact, 
greatly simplified the whole question, and in itself ac- 
counts for the innumerable new guns now being pushed 
into notoriety. Amongst the other advan of these 
copper shells is their great structural strength, rendéring 
them and safe of transport ; and the material protects 
the powder inside much, better than with the paper cart- 
ridgesof the Prussians. Asregards their form, Von Ploennies 
considers it of great consequence that the breech-loading 
system allows the hinder part, containing the powder, to be 
made larger in diameter than the projectile itself; thus 
affording a shorter and more convenient cartridge. 

We find cited here some important experiments, made 
by the Swiss Fedetal Commission, on the relative resistance 
to moisture of different kinds of cartridges. They were all 
kept in a cellar at Aarau from the 7th of February to the 

of —_ / 1866. The kinds tried were:—1, Paper cart- 
ridges of the Swiss Federal army, single and partly 
in closed parcels covered with asphalte. American 
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Government cartridges ; those of Sharp and Merill’s cart- 
ridges. 2. Seamless skin cartridges, by Mont Storm, and 
others. 3. India-rubber cartridges, by Smith. 4. Cart- 
ridges of compressed paste-board termed “ waterproof,” by 
Johnston and Dow. 5. Metal cartridges of copper, by 
Spencer and by Burnside, and also of brass. After 
six months an examination showed that the paper 
cartridges had acquired an increase in weight of 
from 2°5 per cent.; those covered with asphalte, 
and those from Sharp and from Merill, packed up 
in pasteboard boxes, had taken up from 1°3 to 1°7 per 
cent. of moisture; and in all the different kinds of paper 
cartridges the powder was found more or less injured. 
The skin cartridges proved very hygroscopic. Their increase 
in weight amounted to from 3°08 to 3°59 per cent., and 
the ‘powder was found totally spoiled in many samples. 
The caoutchouc cartridges from Smith had obtained an 
increase of weight of only 1°05 per cent., and the powder 
was very dry. The waterproof cartridges from Johnston 
and Dow were totally spoiled, with an increase in weight of 
2°74 per cent., and they were very difficult to inflame. The 
increase in weight in the metal cartridges was only 0°2 
per cent. for those kept in pasteboard boxes; 1°24 per cent, 
for those laid loose on the ground. The powder was 
found completely unaltered. 


Summarising Von Ploennies’ conclusions with respect to 
the English and French trials of breech-loaders we find 
that he considers:—1. That the trajectories of the Enfield 
and of the Snider-Enfield guns are lower than those of 
guns of smaller calibre. In this respect the English 
rifles are only equal to the present Russian, the Prussian, 
and the South German guns, 2. This result, obtained in 
the earlier experiments, was only put in doubt by the 
later trials, because the results were not ascertained by 
such means as are employed on the Continent. 3, The 
Whitworth rifle in its present state surpasses as to a low 
trajectory even the rifle used since 1863 in Switzerland. 
4. The lowest trajectory obtained up to the present by 
any gun in practical military use, and for which the dis- 
tances have n accurately measured, is stated by the 
French engineers to be the Jiégergewehr of Switzerland, 
when loaded with Nessler’s cartridges. It was found pos- 
sible to give the projectile an initial velocity of 500 
metres, or 1625 ft. 5. A difference in the form of the 
fore part of the projectile has, according to the latest ex- 
perience, no t influence on the amount of the motion. 
6. The breech-loading principle, according to the French, 
experiences, also, no advantages as regards the form of the 
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trajectory; on the contrary, there is generally a diminu- 
tion in the initial velocity. 











PARIS EXHIBITION—ENGINES OF H.M. SLOOP 
OF WAR SAPPHO. 


THE Sappho is a wooden unarmoured ship built from the designs 
of the Chiet Constructor of the Navy. She is 212ft. long, 36ft. 
beam, and 1268 tons burden. The engines, which we illustrate 
above, are of 350-horse power nominal, and are intended to work 
up to about 2000-horse power indicated, when steam is cut off at 
one-third of the stroke. The principal dimensions are as follows: 
—Diameter of cylinder, 70in.; ditto of trunk, 30in. ; effective area 
of piston, 3142°04 square inches; length of stroke, 3ft.; diameter 
of air pumps, 17}in. ; length of stroke, 3ft.—that of the main 
pistons ; diameter of feed pumps, 4in.; number of tubes in surface 
d s, 4776; diameter outside, 3fin.; length, 6ft.; position 
vertical; shape of condenser, cylindrical; tube surface in condenser, 
5626 square feet; the tube joints are made with compressed 
wood ferrules. Heating surface, in boilers, 5718 square feet. 

The Sappho will have four boilers and sixteen furnaces. The 
grates 6ft. by 3ft., giving 288ft. of area. The boilers have in all 
1120 tubes, 3in. diameter and 6ft. 6in. long. The boilers are fitted 
with superheaters, the tubes in which are 5in. diameter, 2ft. 3in. 
long, and 324 in number, giving a collective area of 954 square 
feet. The screw will be L5ft. in diameter. 

The water is circulated through the condensers by a pair of 
centrifugal pumps, 22in. diameter, driven by separate engines. 
These pumps can be made to draw from the bilge when necessary. 
The cut-off is effected by Mr. Penn’s well-known separate cut-off 
worked by a third eccentric. The main valves are worked by the 
usual link motion, the link being +o by the middle. We 
need scarcely add that the get-up of these engines is simply ex- 
quisite. The proportions adopted are excessively light, the whole 
weight of the engines as they stand in the Exhibition being but 
74 tons. We are indebted to Messrs. J. Penn and Sons for the 
drawings from which our engravings have been prepared. 











LONDON ASSOCIATION OF FOREMEN ENGINEERS. — The half- 
early meeting of members of this society took place at the 
ndon Coffee-house, Ludgate-hill, on Saturday, the 6th instant. 
The chair was occupied on this occasion by the president of the 
association, Mr. J — Newton, and the large assembly-room was 
moderately well fill When the carefully-prepared and copious 
minutes of the preceding meeting had been read by the secretary 
(Mr. David Walker) and confirmed by a unanimous vote, the 
auditors—Messrs. A. Dewar and W. Ross—produced their report 
and balance-sheet of the past half-year. Both documents were of 
a satisfactory nature, although it appeared that the expenditure, 
reimpsor in respect of allowances to unemployed members, had 


been rather larger than usual. This item, in fact, amounted to 
£79, and its extent was due to the extreme d ions of trade 
which had prevailed, and which unfortunatel: prevails in the 


metropolis, The following is a summary of the finances of the 
society as they stand at present :—General fund: Invested in 


per Cent, Consols, £400; in savings’ bank, £60; cash in 


SSS 


treasurer’s hands, £3 9s. 2}d.; total, £463 9s. 24d. Superannua- 
| tion fund: Invested in Three per Cent. Consols, £843. The 
present number of ordinary members on the books of the associa- 
tion is 105, and of honorary members 52; total, 157. After some 
little discussion the auditors’ report was unanimously accepted. 
The chairman next entered into a lengthy statement in regard to 
a proposition which he had some time previously made for effect- 
ing the insurance of the lives of the members of the association. 
He had been in communication with the secretaries of the prin- 
cipal life assurance offices of London with a view to sega) Bo 
collective life policy for their own institution, and which, had hi 
negotiations proved successful, would have insured the payment 
of £100 to the representatives of every individual member at his 
decease. Several of the best life offices had entertained and dis- 
cussed the scheme, and offered what they considered liberal terms. 
It seemed, however, that the collective plan of assurance did not 
offer sufficient attractions over the arrangements which were open to 
members individually, and with much reluctance he (the chair- 
man) recommended its abandonment. Finally it was arranged 
that the general committee should endeavour to propound a 
system of life assurance to effected within the association 
itself, and thus the matter rests. The object is altogether so 
desirable of attainment that it is to be hoped it may yet be accom- 
plished. The election of three committee men, in lieu of three 
who retired by rotation, followed, and the choice of the meeting 
fell upon Messrs. Turpin, Vinnicombe, and Martin. Mr. William 
Naylor then read a paper on ‘‘ Steam Engine Boilers.” 


DemaGnetisinc Inon Sutps.—We have much pleasure in 
stating that the French minister of marine has handed over a 
vessel to Captain Crawfurd, R.M., for demagnetisation. The 
experiments will be commenced forthwith. 


THE INSTITUTION OF CIVIL ENGINEERS.—The Council of the 
Institution of Civil Engineers have awarded the following pre- 
miums for papers read at the meetings during the past session :— 
1. A Telford medal, and a Telford premium in books; to James T. 
Chance, M.A., Assoc. Inst. C.E., for his paper on ‘‘ Optical 
Foe yc used in Lighthouses,” 2. A Telford medal, and a Tel- 
ford premium in books, to Edward Byrne, M. Inst. C.E., for his 
— on ‘‘ Experiments on the Removal of Organic and Inorganic 

ubstances in Water.” 3. A Telford medal to George Biddell 
Sey. Astronomer Royal, Hon. M. Inst. C.E., for his paper on 
“The Use of the Suspension Brige with Stiffened Roadway for 
Railway and other Bridges of Great Span.” *4 A Watt medal to 
Colonel Sir William Thomas Denison, K.C.B., R.E., Assoc. Inst. 
C.E., for his paper on ‘‘The Suez Canal.” 5. A Watt medal, and 
a Telford premium in books, to John Bourne, for his paper on 
“Ships of War.” *6. A Telford premium, in books, to Captain 
Henry Whatley Tyler, Assoc. Inst. C.E., for his paper on ‘* The 
Working of Steep Gradients and Sharp Curves on Railways.” 
*7. A Telford premium, in books, to William Henry Preece, Assoc. 
Inst., C.E., for his paper on ‘‘ The Best Means of Communicati 
between the Passengers, Guards, and Drivers of Trains in Motion. 
*8. A Telford premium, in books, to William Alexander Brooks, 
M. Inst. C.E., for his paper on ‘‘The River Tyne.” *9. The 
Manby premium, in books, to Charles Douglas Fox, M. Inst. 0.E., 
for his paper on “‘ Light Railways in Norway, India, and Queens- 
land.” * Have previously received Telford medals. 
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ON A NEW SYSTEM OF HYDRAULIC 
PROPULSION. 
By Captain E. H. Smmpson, R.N.* 

Havinc for many years experienced the practical defects in the 
screw and paddle, as propellers for her Majesty’s ships, it occurred 
to me that an internal propeller, or some mode of driving the water 
through the vessel in a continuous stream, might be applied with 
advantage. This being the case, it may occur to many that my 
ideas were realised in the hydraulic propeller as patented by Mr. 
Ruthven; this, however, was not so. I have studied Mr. Ruthven’s 
plan with great attention, and, for reasons which I purpose pre- 
sently to explain, rejected it. I therefore followed out my own 
ideas, which resulted in the following plan :— 

A hollow cylinder or drum closely fitted in a casing, but with 
sufficient room to revolve freely therein, it is mounted on an axis 
by which it is driven in the manner of a paddle-wheel. The 
hollow drum is furnished with a number of slits or casings dis- 
posed radially and open at the circumference. In these casings, 
which each extend the length of the cylinder, are fitted pallet or 
float boards, by which the propulsion is effected. These floats 
slide in a radial direction, and are capable of projection beyond 
the periphery of the cylinder, to an extent to offer the requisite 
amount of surface to the water for propulsion. 

The position of the floats are controlled and regulated by pins 
or studs, with or without friction rollers, projected from each end 
of the floats. The pins or studs travel in cam grooves in the 
outer casing, so arranged as to me or withdraw the floats 
during the proper periods in the revolution of the drum or 
wheel. The case containing the drum or wheel has an arc or 
section removed at the part where the floats are projected from 
the drum. This opening in the case may either be united with a 
channel passing through the body of the ship, or it may be united 
with the sides or bottom of the ship, so that the floats, when so 
projected, pass into and operate on the external water. 

This wheel or drum being hollow, and wholly or almost wholly 
below the water level, will by its buoyancy relieve the bearings of 
weight and friction. 

When in order not to interfere with the sailing qualities of the 
ship it is desirable to withdraw the whole of the floats within the 
periphery of the wheel, it is simply necessary by means of points 
somewhat similar to those used on a railway to alter the course of 
the cam grooves in the outer casing. is casing is of course 
water-tight, and is, if necessary, fitted with a semicircular slide, 
which, when the floats are turned off within the barrel, is closed, 
thus shutting off all communication with the outer water, and 
enabling repairs, &c., to be carried on in any weather. 

It will be observed that my invention of the sliding float, 
worked by a stationary cam ve, could be applied so as to drive 
the water in any direction in a continuous stream through the 
=e without check, and was also applicable for external pro- 
pulsion. 

It became an interesting question to ascertain which of these 
two modes of application would be preferable. 

I therefore fitted a small boat about 7ft. long and 18in. beam 
with wy gy np with the floats projecting through the bottom 
of the boat and acting on the external water. The motive power 
used to drive the propeller was a powerful piece of clockwork. 
The boat was then placed in the water with her stern against the 
bank, and the clockwork being wound up, it was sta and the 
time accurately noted that was taken to unwind five turns of the 
spring, which was invariably 70 sec. after. This was done re- 

tedly, and not a second’s variation in the time observable; the 

t was taken out of the water and a false bottom, of about 18in. 

in length, fitted over the floats, thus making a clear straight 
passage open fore and aft, of a size corresponding to the full pro- 
jection of the float. The boat was then placed in the water as 
fore, and the clockwork started, when the five turns of the 
— were invariably unwound in 565 sec., thus practically show- 
ing the greatly superior resistance offered to the action of the 
floats by the external water to that offered by water in a tube or 
passage, the cause of this difference being, I believe, due to the 
act that in the tube or passage an area of float board equal to 
only one whole float meets with any resistance at one time, whilst 
in the case of the propeller acting on the external water, the 
whole area of float board projected bears a portion of the resistance 
felt, and that as the velocity of the ed. ment the water is 
increased, so will the resistance on the whole of this area approxi- 
mate more nearly to the theoretical resistance. And hence I argue 
that the size of the propellers and their floats being equal, that 
the propeller acting on the external water must give a far higher 
speed with a given power than the propeller acting in the through 


passage. 

I should now like to say a few words on the hydraulic mode of 
propulsion on account of the intimate connection it has with 
_ ideas and experiments I have been endeavouring to describe 

you. 

It is, in fact, an internal propeller of somewhat different form 
from mine “ when working in the through passage,” but dependent 
for its propelling power on similar principles, viz., the reaction due 
to water discharged at a given velocity. For instance, supposing 
I were to block up my water passage before and abaft the pro- 


* Read before the Royal United Service Institution, June 24th, 1867. e 
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peller, and to introduce tubes so as to — the water in and carry 
it out or discharge it through the sides of the vessel, I have only to 
fit the nozzles on the end of the discharge 
hydraulic propeller—not the turbine whee 
propeller. 

e question arises which is the most convenient form of appli- 
cation—to use the straight passage, and thus to communicate the 
pressure due to the reaction of the water directly through the 
float to the vessel, or by making the water take an indirect course 
cause the pressure due to its reaction to be felt at the back of the 
discharge pipes ? 

Now if we put the question of friction on one side, and wee 
two similar vessels of the same engine power fitted with propellers 
one on each of these plans, we should find that as long as the 
vessels were stationary that each would drive out.or discharge the 
same weight or quantity of water, but when we come to compare 
the action of the two plans with the vessels in motion, we shall 
see & + difference. For instance, suppose the vessel with the 
straight through passage to be moving at the rate of nine knots, 
or 15ft. per second through the water, as there is no friction the 
water will flow through the passage of its own accord at that rate, 
and the floats of the propeller would have to travel at that 
velocity, and the velocity necessary to accumulate upon them a 
pressure or resistance equal to the moment of resistance of the 
ship—as is the case with the ordinary paddle-wheel—if we sup- 
pose this to be 74ft. per second, the power used will be that of a 
weight equal to the moment of resistance of the ship, moved with 
a velocity of 224ft. per second. 

But with the hydraulic propeller this is very different. The 
water discharged, and its quent reaction at the back of the 
discharge pipes, will be the same whether the vessel be at rest or 
moving a the water; and quently, if her di ge 

jipes are equal in area to the float surface, ond. no other retarding 

a to the plan were brought into play, the power re- 
qui to propel her 15ft. per second would be only that of a 
weight equal to the moment of resistance of the ship for that 
pen moved with the velocity of 7}ft. per second, or one-third of 
the power required in the other vessel. But there is, I believe, a 
most important retarding force brought into play, and I believe it 
to be this: The water that is taken into the vessel when she is in 
motion is taken from a state of rest, and is not only driven 
through the tubes and passages by the engine, but is also carried 
forward by the ship, and consequently the momentum of the ship 
is destroyed by a force equal to that required to move the quantity 
of water taken in in a given time, a velocity equal to that of the 
ship’s motion, and co: uently that water must be discharged in 
the opposite direction with a similar velocity before its reaction at 
the back of the discharge-pipes will counterbalance this loss, and 
the excess of the velocity at which the water is driven through 
the discharge-pipes over that of the ship is alone available for pro- 
pulsion, or, in other words, for overcoming the moment of resis- 
tance of the ship; and it is evident, according to this principle, 
that in order to get an available pressure at the back of the dis- 
charge-pipes equal to the moment of resistance of the ship that 
the engine must be sufficiently powerful to drive the water 
through the discharge pipes with the velocity of the ship and the 
velocity necessary to accumulate that additional resistance. And 
the remarkable power displayed by vessels propelled on this prin- 
ciple of starting ahead and stopping are, I believe, due to the same 
cause, viz., the necessity entailed on the vessel of giving a velocity 
equal to ber own to the water used for propulsion. 

I therefore, for the reasons I have endeavoured to make clear, 
conclude that for an internal propeller the direct passage is greatly 
preferable in point of speed, but that the hydraulic principle, in 
proportion to its sacrifice in this respect, obtains a distinct, and in 
some cases valuable, manceuvring power; but I have before stated 
that all internal ap rey of equal size with external ones must 
fail in the primary object of speed, and therefore the best propeller 
will be the one that combines within itself the good qualities of 
both internal and external systems, and this is the principle upon 
which my ae ema d is constructed. It has the advantages of the 
internal propeller in its freedom from fouling from spars or rigging 
shot away in action, and from injury by an enemy’s shot, &c. It 
gives superior manceuvring power to any other mode of propul- 
sion, for it equals the screw in rudder power; the water bei 
thrown by the floats directly upon the rudder it pivots the vesse 
on her centre, if her wheels are used and made to revolve in oppo- 
site directions, and is capable of propelling the vessel either end 
first with equal speed and facility. < e 

It is superior to the screw as a submerged propeller, it being 
impossible under any circumstances for the motion of the ship, 
whether by pitching or rolling, to interfere in the least with its 
direct and y action. 

It is equal to the eccentric paddle-wheel in the directness of the 

action a the floats, but greatly superior to either radial or 

eccentric paddle in its steady and invariable immersion and free- 

—y = oe oe — never —_— - as the water, 
at sliding wally though rapidly in and out of it. 

And lastly, it is superior to pe screw or ey in the com- 
parativel and unyielding water that it is enabled by 
its position and superior immersion to act uj 

In the competitive trials on a small scale the ——_ 
radial paddle-wheel and my propeller, the immersed float area an 


ipes, and I have the 
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speed being equal, the power used by'the ordinary paddle-wheel 
was as seven to five and 5 by my propeller—the slip of paddle-wheel 
being 40 per cent., of my propeller 17 per cent. 





EXHIBITION—MARTINOT’S SELF- 
OILING PLUMMER BLOCK. 


THIS arrangement is one amongst the very numerous con- 
trivances for the automatic and economical application of liquid 
unguents to the rubbing parts of machinery, which the Exhibition 
presents in many directions, and of many varieties. The general 
aim in all is to save the unguent (usually oil of some sort) and 
labour in its application, and as results to ensure more regular and 
complete lubrication, and so to save both power, and wear and 
tear, in the machinery. In the present instance, the application 
is to plummer blocks for horizontal shafting or journals, and the 
arrangement, though not quite novel, Goes yet present some points 
of novelty and merit which render them worth the illustrations we 
have given, viz., Fig. 1, a half elevation and half mid-longitudinal 
section of the plummer block. Fig. 2, a plan of the same. g 3, 
a transverse section through the axis of the shaft, It will be 
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seen that the lower part of the pedestal is cast hollow, and that 
the hollow which communicates with the bottom of the lower 
brass or bearing, opens at either end of the pedestal up to a cavi 
into which the oil may be poured, and by which it can be examin 
These cavities are provided with a hinged dust cover at either end, 
and by passing a brush or piece of rope yarn into one end and out 
of the other all ground of brass, if any; dust or sediment of the 
oil can be removed before filling again with fresh oil. The lower 
“brass” has got a square hole cut vertically up through the 
centre of its lower side, and from this at either side in a direction 
el with the axis of the journal, and for its entire remaining 
ength, at either side this hole is in connection with two "ier 
shaped cavities which traverse the thickness of the brass. 
admits of the introduction of the oil by its hydrostatic equilibrium 
or level only to the whole breadth 
is constantly thus introduced with 
and brass at the 
returned at the opposite one. 
whole of the oil thus introduced 
ments of plummer blocks with flanged 
&c., of the usual 
being then 





down w the exterior. 
and the fengee of the brasses are proposed being 
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form shown, A little consideration of the Fig. 3, will show that 
the oil which has once got into the bottom of the neck 
between the brass and the pedestal, must trickle down by gravity 
and fall back again in this case into the oil reservoir. The 
arrangement is very simple and likely to be effective, very little of 
the bearing surface of the lower brass is cut away. chief 
objection of a real character is that the wedg 

in the lower brass cannot be cleaned out without extraction of 
the journal, at least, or removal of the brass, and yet this is the 
most vital point to preserve clean and clear. 

There is no reason that we can see why the brasses are shown 
close by the exhibitors, from whom we have received the drawings, 
nor why the top screw is shown with its set nut for forcing down 
the top brass, nor yet why the brasses are shown of an equal 
thi all round in place of having a greater thickness above, 
and especially below, where the great wear and tear by friction 
occur. 

The brasses, in fact, oiled upon this arrangement of pedestal 
might be proportioned and made in all respects as is ordinary 
except as to the slot or wedged-shaped cut and hole in the bottom 
one, and the form of the lateral flanges, and in such case the brass 
on top: might be set down to much wear the two or four 
(according to size &c.) side bolts of the pedestal cap in the common 
way. Nor is there any need that the top and bottom brasses 
should come into contact at their edges in a horizontal plane 
framing through the axis of the shaft. They might just as well 
be separated by a distance enough to allow of setting down the 
top brass, and any oil that escaped in those places either would 
be returned to the cistern or cavity beneath, or could be made by 
obvious means to do so, 
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WHATEVER may be said to the contrary, or whatever in- 
vidious comparisons may be made by fault-loving, fault- 
finding individuals, London is the best drained city in the 
world. It may be urged that it is an instance of “ bad’s 
best,” and although we do not consider that it exemplifies 
to the full extent and meaning the truth of the remark, 
yet we are equally open to the conviction that it is capable 
of some improvement, especially so far as the ulterior 
results are concerned. But anyone who will compare the 
ready and effective manner in which our sewage matter is 
renioved—at any rate from the vicinity of its deposition— 
with the disgusting processes and systems in vogue on the 
Yontinent and elsewhere, cannot fail to be convinced that 
in spite of the objections urged against it, it stands foremost 
with respect to cleanliness a convenience. The great 
question of getting rid of—that is of removing—our sewage, 
has been solved having regard to the metropolis ; but the 
more important one remains—what is to be done with it? 
The volume on our table may be divided into two distinct 
parts—the first half dealing generally with sewage in all 
its bearings, and the latter being devoted to an eulogy 
upon the plan proposed by Captain Liernur. While we 
accord due praise to the former half, we hold that 
in a treatise embracing a comprehensive subject and 
treating it professionally, the advocating any particular 
system, and devoting so large an amount of space to its 
praise, is out of place; more especially when that system is 
as yet an untried one. The second section, although short, 
will be read with interest; but in the comparisons the 
author draws between the ancient systems of sewage, and 
the consequences of the neglect to utilise so valuable a re- 
productive agent, he goes a little too far, and deduces con- 
clusions which the premises do not altogether fairly warrant. 
Like many of those who have over estimated—we use the 
term in an exaggerated seuse—the importance of the utili- 
sation. of sewage, the author makes no distinction between 
a population wholly agricultural and one in which the 
mercantile element constitutes a large proportion. There 
is no argument more shallow or more absurd, and it may 
be said more common, than that which assumes that 
because so and so happened to great nations and great 
cities ages ago, the same consequences inevitably await 
our modern Babylons and their inhabitants. That under 
the same circumstances the same cause will produce the 
same effect, is indisputable; but those whoare fond of pre- 
dicting future misfortunes based upon the occurrence of 
past calamities, and who are accustomed to hold their argu- 
ments in terrorem over the more simple and more credulous, 
forget that “tempora mutantur et nos mutamur in illos.” 
Granting for a moment that an ignorance, and consequently 
a total neglect, of the utilisation of sewage, was the cause 
of the downfall and ruin of numerous nations, as M. 
Krepp assumes, yet it was due simply to the fact that they 
had no other resources to fall back upon but the produce 
of their soil, and when that failed “there arose a mighty 
famine in the land.” Agriculture alone can never support 
anation, for no matter how perfectly its principles may be 
understood, its theory developed, and its practice put into 
execution, the time must come when the decom br food 
will exceed the supply. The fallacy of our author’s argu- 
ment is especially ouperens when applied to a country like 
our own. It must be borne in mind that supposing the 
fertility of the land to have attained its annual maximum, 
it can never become greater, whereas the people increase, 
It is plain that the same area which furnished food for ten 
people cannot supply twenty. Take London, for instance. 
Day by day, hour by hour, the food-producing land in the 
vieinity is disappearing and human habitations occupying 





its surface. According to the hypothesis of M. Krepp it 
could be mathematically calculated to within a year or two 
when we should share the fate of the ancient Romans, and 

become “even like unto them.” 
In Section 3 is = a history of the London sewage 
rainage works, a full account of which 


and of the main 





appeared in a series of articles in our columns some time 
back. The author condemns “sewerage by water carriage,” 
founding his opinions upon failures in towns where the 
system is that of the tubular or pipe sewer plan. How- 
ever true they may be for that particular plan, it cannot 
be alleged that they are equally valid in the case of others 
where the principle of ventilation is attended to, and 
where the sewers have a ter resemblance to tunnels 
than pipes. The fourth chapter treats of the utilisation of 
diluted with water, which may be considered as 
the only form in which its application to land has been 
attended with success, The various systems of applying 
it, whether by surface sewage channels, as at Croydon, by 
the hose and jet method, subsoil irrigation, or total im- 
mersion, are successively investigated, and, according to 
M. Krepp, have all proved miserable failures. Although 
a few of these have been undoubtedly successful, yet, 
upon the whole, our author has fair grounds for condemn- 
ing them. The mistake fallen into by the promoters of 
many of these drai and sewage schemes is that 
Sasass it le MA ab 0 Glew Oak fe & tectain 
district, therefore it will prove equally remunerative in 
another. Many have bitterly rued indulging in a line of 
reasoning so fallacious, The greater portion of Chapter 5 
is devoted to discussing the objections and disadvantages 
of sewerage by water i and is undoubtedly the 
best part of the volume. The facts adduced are incon- 
testable, and to the point, but at the same we have practical 
experience that the evils attendant upon the employment 
of that particular system are not so enormous or so lethal 
as M. Krepp has asserted them to be. Unfortunately the 
contents of the latter half of the book afford grounds for 
the belief that the author has been under the necessity of 
indulging in “special pleading” in the first half in order 
to e out the case of Captain Liernur in the second. 
Cesspools and movable receptacles—which are, in fact, 
nothing more than temporary cesspools—constitute, 
generally speaking, the means employed on the Continent 
for getting rid of foecal matter from the neighbourhood of 
habitations, the emptying of*them being effected at intervals 
by one of three ways—the hand shovel and bucket method, 
suction pumps, or by pneumatic pressure. A general 
summary of the whole subject concludes this portion of 
the volume, and in Chapter 7 we are introduced to the 
pneumatic sewerage system of Captain Liernur. It is 
rather remarkable that after the efforts made by the 
author to demonstrate the danger and deadly character of 
cesspools—in which we entirely concur with him—he should 
be so very warm in advocating a system which is closely 
allied with them. Let us consider what constitutes a cess- 
pool. We define it to be auy receptacle in which fcecal 
matter is deposited and allowed to remain stagnant, 
whether the duration of its stagnancy is hours, days, 
months, or years. The difference may be in degree, but 
not in kiyd. The principle of Liernur’s system is, there- 
fore, the establishment of iron cesspools at all the crossings 
of our streets. The following quotation, in allusion to its 
application to isolated localities, will at once point out the 
similarity :—“ Country seats and other detached buildings 
which cannot be connected with such a group of houses 
having one common reservoir, are Pasonch each one with 
an iron reservoir of its own, of a capacity calculated for 
one to three months, or any other convenient period.” 
Substitute for the word “reservoir” the correct term 
“cesspool,” and we have exactly the same course of things 
as at present. Again, M. Krepp claims for his hobby all 
the advantages he denies to the water sewerage plan, and 
presupposes that the incessant emptying and changing of 
these street cesspools is to be conducted with a total 
absence of all noxious effluvia, escape of gas, and other 
injurious results which he asserts sg strongly characterise 
the plan adopted in the metropolis. We are of opinion 
that the introduction of so large a number of iron cess- 
pools, which must always contain some remnants of sewage 
matter, in the centre of our tratlic, and in close coutiguity 
to dwelling-houses, is anything but likely to be favourable 
to sanitary results, The statement that “ with so dense a 
material as cast iron percolation or filtration of noxious 
fluids or gases is impossible,” experience has shown to be 
incorrect, and the same may be said of the supposed her- 
metical conditions of joints. We are inclined to doubt 
the protecting and preserving power of “cheap chemical 
preparations” applied to the exterior of pipes, especially 
when they are laid in the earth and used for sewaye 
se ae 
ndoubtedly the first cost of sewers is heavy, but it 
should not be forgotten that when well constructed the 
work is a permanent one and the expense of maintenance 
and repair is comparatively small. Well-built drainage 
walls have all the substance and durability of railway 
work without the disadvantages of a permanent way. There 
is no question but that the cost of perpetually emptying 
the cesspools in Captain Liernur’s plan—the cost of trans- 
porting the matter to a distance—in London to a very 
great distance—would, after a time, prove far less econo- 
mical than the maintenance of a system of thoroughly 
well-built sewers and drains Jeading to one common out- 
let. From the author’s account it costs Manchester £10,000 
a year to empty its cesspools, which is not a great tempta- 
tion to try a plan very similar, omitting the imaginary 
deodorisation in a city like London. So far as the collec- 
tion of a valuable reproductive agent is concerned, the 
arrangement proposed by Captain Liernur possesses many 
advantages superior to those accruing from the employ- 
ment of perhaps any other plan, and is incomparably better 
than that adopted in most of the continentai cities. But 
it must be borne in mind that with a people like ourselves, 
and in a city like London, we cannot utilise our sewage at 
the expense of the inhabitants. The first, and pre-eminently 
the question is to get rid of the sewage, to get it away 
from human habitations and their inmates, and the secon- 
dary consideration of utilisation must give way to this 
more important one. We must remove our sewage matter 
from our towns, and utilise it afterwards if we can. The 
question of removal must not be regarded as dependent 
upon and cotemporaneous with that of utilisation. If we 
are to wait until the remunerative result of utilisation is a 





fait accompli the population of our cities and towns will 
be scourged by epidemics and decimated by pestilence. 
One practical hint rer be gained by the perusal of M. 
Krepp’s volume, and that is, by taking them as a whole, 
the systems of utilisation hitherto experimented upon have 
proved dead losses. The truth is that we ought to 

every plan of this kind in the light of a saving or a te 
upon our sewage rates, but it is at present hopeless to 
imagine that the sale of human manure will pay the sost 
of collecting, transporting, and applying it to land. It is 
ridiculous to ong Peas a ge of nations similar to 
China, Ja and others, and argue between 
them and Sean: en our customs and habits will 
allow of our following their example in other respects, 
when we adopt the “ happy despatch” as @ . 
etiquette, then and not till then we may expect to reap 
remunerative advantages from imitation of their system 
of utilisation. 





Arithmetic Simplified for General Use and adapted to aid Students 
engaged in any Departments of Science or Art; also to serve as 
a Supplement to the author's “ Elements of Physics” and other 
Works on Popular Science, By New Arnott, M.D., F.B8., 
Member of the Senate of the University of London, &c. &c. 
London: Longmans, Green, Reader, and Dyer. 1867, 
Every one is well aware that if there is one part of his 
scholastic duties that a schoolboy shirks more than another, 
and which he regards as a vigorous infliction, it is “ having 
to do sums.” Any other task is preferable—a punishment 
itself is almost preferred to the apparently interminable 
and confusing array of figures presented by a long addition 
ora compound division sum. Mr. Arnott justly remarks 
that not merely this aversion, but the great ignorance dis- 
played in general with respect to the most elementary 
operations of arithmetic, is due to the false system upon 
which the rules of common arithmetic are taught in the 
majority of schuols. Frequently the effect of the teaching is 
not perceptible until the students present themselves at 
some competitive examination, when the result of being 
able to multiply and divide mechanically, without compre- 
hending the rationale of the process, becomes lamentably 
manifest. Starting from the arithmetical gamut, as it may 
be termed, the author leads the tyro on through the four 
rules, which, in fact, constitute the whole theory and basis 
of the theory of calculation. We find the multiplication 
table is only given so far as multiples of twelve, but it is 
now taught in many schools up to those of twenty-four; a 
decided improvement, tending to abridge the labour of 
multiplying by two figures very considerably. That 
portion of the little treatise devoted to fractions is parti- 
cularly well explained, and may be read with advantage, 
not only by those who desire to know what a fraction is 
and what is the use of it, but by others who are already 
acquainted with arithmetic, and consider they can “do 
fractions.” We are quite certain that many of the latter 
could no more explain the meaning of the terms numerator 
and denominator than they could square the circle, and 
yet to thoroughly understand any arithmetical or mathe- 
matical process the first essential is a clear comprehension 
of the signification of the terms employed. Unquestion- 
ably a difficulty and source of confusion arises in the mind 
of the beginner when, after multiplying by a fraction he 
finds the product less than the number multiplied, and his 
dismay is further increased by discovering that when he 
divides a number by a fraction the quotient is greater than 
the dividend, This paradoxical use of the ordinary terms 
multiplication and division is explained, for it is almost 
too late to expect that any change can now take place in 
our arithmetical vocabulary. The rules of proportion are 
clearly elucidated, and the use of decimal fractions, together 
with the “ mystery of pointing,” carefully set forth. It is 
unfortunate for us that our metrical standards do not 
permit of our making any but a very trifling use of so 
valuable an adjunct to rapid and accurate calculation. In 
the chapter on involution and evolution, and in that upon 
formulz, references are made to the author’s excellent work 
“ Elements of Physics.” Those who read the above treatise 
carefully will understand arithmetic both theoretically and 
practically, and will never have occasion to remark— 


“The rule of three it puzzles me 
And fractions drive me mad.” 





STRIKE ITEMS FROM AMERICA: AN IRON- 
MASTER'S TESTIMONY. 

At a time when as now, so much attention is being directed in 
our own country to “the labour question,” any testimony upon 
that subject from another nation is particularly acceptable, and 
the more so in proportion as the conditions of labour there ap- 
proach as nearly as possible to those of our own. 

We find such testimony in the last officially-printed instalment 
of the evidence given before the ‘‘ Royal Commission appointed 
to Inquire into Trades Unions and other Associations.” Much of 
that instalment of the bluebook which will issue from the com- 
mission named is taken up with the evidence of Mr, A. 8. Hewitt, 
an ironmaster and a railway director, of much eminence and of 
great ability, in the United States of America. With that gentle- 
man’s testimony upon the exorbitant demands that are now being 
made by most of the puddlers in America, and the fearful crimes 
which there is too much reason to fear have been committed in 
support of that strike, the public has been made familiar by the 
prominence that that portion of Mr. Hewitt’s evidence has 
acquired in the columns of our leading daily contemporary. But 
the whole of his testimony was of great worth to all who are ob- 
servant of the demands that skilled labour is now asserting 
wherever such labour is needed ; and the country is under obliga- 
tion to Sir Daniel Gooch, for we have reason to know that it was 
at Sir Daniel’s instance that the testimony of Mr. Hewitt was 
given to the commission. 

It seems to be a principle with the powerful em eyes of labour 
in America not to yield to a strike. “I say that I will never yiel 
to a strike (says Mr. Hewitt), and that is the general feeling.” 
But the sacrifice at which this determination is sometimes carried 
out may be described as en a, terrible. Mr. Hewitt be- 
lieved that to this day the Efie Railway Company have not re- 
covered the effects of a strike that they resisted. The company were 
in a tolerably prosperous condition when the drivers upon the line 
having ‘‘a grievance” one merely of regulation and not of wages 

but which nevertheless seemed to them to be sufficiently great 
to strike about, ‘‘ struck” on the entire line. The traffic on the 
line was suspended for about a week ; but inasmuch as the com- 
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pany determined that they would never receive back the drivers | a strike. This he thought was mainly due to the fact that their | companies would be em to erect engines in London to 

who had struck, they had to fill their places with men wherever Segue relations with the men are And why bi pump direct from the , for street watering and cleansing, 

they could be got. Owing, however, to the fact that it was a ey very ? “Wedo not hesitate 'y to talk over sewer en Be pw water-closets, railway stations, steam 
conditions of the trade with them,” was Mr. Hewitt’s remark to Sir | engines, and a host of manufacturing and other ine: 


single line, with v pigh gradients, they were three or four years 
in gettin i ~§ y of men com t to do the work so 
well. as the men who had struck. During that unhappy interval 
the great embarrassments came on, which issued in the company’s 
ruin. Mr. Hewitt says he has always thought that that ruin was 
in + part due to the conduct of the drivers—conduct against 
which, by the way, the American companies have no redress. 

Mr. Hewitt knows of no great strike that has succeeded in 
America. Trades unions have been introduced into that country 
from our own within the few years. Previously there were 
frequent puddlers’ strikes in separate localities, but never, as now, 
an orpniantion including the whole iron industry of the country, 
and thereby protracting the strike to a longer period than has 
been known to apply to any other strike of puddlers. 

About two years ago the moulders formed a union applicable to 
the whole of their order throughout the States. They thereupon 
prescribed to their masters not only the rates of es, but also 
the rules under which they would undertake to do work, especially 
in reference to the number of apprentices, and a great variety of 
other minute rules. The masters were perfectly willing to concede 
the matter of wages, but not the rules. Upon that a strike took 
place, which lasted five or six months, and it ended in the defeat 
of the men, who have not been able to bring their rules into 
operation, That movement, however, led to two other organisa- 
tions—a masters’ association for the regulation of prices and 
wages, and a co-operative manufacturing establishment. Than 
this association of master founders Mr. Hewitt knows of no 
association of masters in America for regulating prices or the rate 
of wages. And the moulders’ co-operative foun v is equally the 
only manufacturing establishment conducted on that principle of 
whose existence in that country he has any knowledge. The men’s 
foundry is at Troy. It has paid no dividend, and Mr. Hewitt 
believes that the men there do not get so much wages as at otlrer 
establishments. The capital to start the foundry was raised partly 
amongst the moulders themselves, and partly on credit from a 
gentleman who was anxious to see the experiment tried, but who 
has not yet got back his capital. The organisation cannot be 
regarded as a success. In America there is no law which will 
authorise the capitalist or the owner of a factory to divide profits 
with the men without making them his partners, 

Mr. Hewitt regarded as outside the rule that no great strike had 
succeeded in America, an exceptional state of things that existed 
during the war. At that time, when there was an immense 
demand for boiler-makers, engine makers, and iron shipbuilders, 
the men kept demanding advances which the manufacturers could 
not help conceding. During the war New York was the great 
workshop for the whole country—the engines were built there, and 
so also were the ships. It was of necessity that the work should 
be done, and the men knew it. Their demands therefore took the 
form of quasi strikes; they were all the time demanding more, and 
all the time getting more. With what result? Why the cost of 
labour in New York became so much greater than in Maine or 
Connecticut that a great deal of that kind of work was sent to 
those re and thus the trade of New York became greatly 
inj So excessive were the demands of the men, that, com- 
bined with the depreciated currency, the effect was to bring the 
price of iron to ninepence a pound! Mr. Hewitt’s testimony upon 
this point is an interesting illustration of the fact that it is the 
public who have to pay for what are mi ed ‘ ful 
strikes,” and that it is their interests that are being defende 
when employers resist the unseasonable demands of their men. 
Mr. Hewitt says :—‘‘I myself, for instance, was employed by the 
Government to make the iron for manufacturing guns. I com- 
menced at twelve cents a pound, but before the war was over I 
was getting twenty-four. I had commenced on a gold basis, 
because I told the Government that that was the only one I could 
take it on, and exactly as the currency depreciated I got an increase 
of price, and in that proportion I was paying the men round me 
an increase of wages.” 

Sir Daniel Gooch inquired if the men in New York were not 
volunteering a reduction of wages in order to get the work back 
there? To this query Mr. Hewitt’s reply was emphatic. He said 
‘*No; I think it is quite unreasonable to expect that a workman 
will ever volunteer a reduction, or take the trouble to see why 
work is going away. I do not say it in derogation of him, but it 
is for the master to do the thinking.” Whilst these are Mr. Hewitt's 
views in the o?~ state of the education of the operatives in his 
country, still he would not have the working men there to be 
always as unreflecting as they are now. Previously, on the ques- 
tion of the probable effect of free trade upon the earnings of the 
workpeople in America, he had said that the purchasing power of 
the American operative would be as good with free-trade as it was 
now under protection. ‘‘ But,” he said, ‘‘a workman never sees 
it in that point of view. A workman does not understand any- 
thing about the purchasing power, he only thinks of the number 
of dollars.” This provoked the question as to whether it was not 
desirable that he should be got by degrees to see it from 
the right point of view? This Mr. Hewitt said was precisely 
one of the things that they were doing in their country; and that 
the cultivating of the working man to the highest degree consistent 
with his doing his work properly was very much urged amongst 
the order to which he belonged. General education is good in 
America, and instruction in technical knowledge, to be given @& 
nights, is being now rapidly provided there. The head of the firm 
in which Mr. Hewitt is a partner is Mr. Peter Cooper, who was 
at one time a working coach-builder, but who is now famous 
beyond his own country as the founder of the Cooper Institute of 
New York. Here 2000 workmen are receiving instruction in tech- 
nical knowledge—Mr. Hewitt terms it ‘‘ technical education.” In 
imparting this knowledge Mr. Hewitt spends his evenings at the 
Cooper Institute. Here the 2000 workmen are educated in the 
princip of mathematics, chemistry, physics, mechanics, and 
drawing; and it takes five years to complete a course in the insti- 
tute. At the end of that time ‘‘a man,” Mr. Hewitt says, “is a 
very respectable mechanical engineer.” The founder of the Insti- 
tute made it a provision in the trust deed that instruction in 
political and social science should always have pre-eminence over 
every other branch of education. In consequence, classes for in- 
struction in political economy as such, and social science as such, 
are conducted at the institute, and Mr. Hewitt believes that pro- 
gress will be made in them. At present such classes are the 
thinnest attended. Technical education was, however, gaining 
ground. At the Cooper Institute applicants for instruction in 
such branches of learning have constantly to be rejected, because 
of the want of room for their accommodation. The demand for it 
is, in the words of Mr. Hewitt, “really remarkable.” Schools 
similar to the Cooper Institute are being established elsewhere in 
the States. 

Mr. Peter Cooper’s e ience as a working man has made him 
familiar with the go want of the working inen of his own, even 
as we all know it is that of the same class of men in this country. 
Hence the particular provision in the trust deed. Without a 
knowledge of some of the leading principles of political and 
social economy, the technical education of the artisan will be 
inefficient to prevent the adoption of those inaccurate views upon 
the labour question and upon open trade which is leading to so 
much loss not only to employers and employed as such in this 
country and America, but to the general public in both 
countries. Until, however, the full design of Mr. Peter Cooper 
shall have been accomplished he and his partners are taking those 
steps which, of all others, are best calculated to promote the 
labour-rendering and the labour-receiving classes; and the ste 
that they take are attended with immediate success. Mr. Hewitt 
informs us that notwithstanding the extent of the union organisa- 
tion the puddlers in the em of the firm with which he is 
connected are not upon strike. At their works they have not had 











Daniel Gooch in explaining why such relations existed between 
them and their men. . 

Writing with an intimate knowledge of the facts attending not 
a few strikes alike in the iron and in the coal trades of this country, 
it is our own conviction that many th ds of pounds sterling 
have been wasted, much ill-will provoked, and great misery to un- 
offending women and children entailed by the disinclination of 
certain powerfuliron and coal masters frankly to talk over the condi- 
tions of trade with their men. These views were enforced by the same 
writer in THE ENGINEER at the close of the great strike and lock- 
out in the iron trade; and Mr. Hewitt’s ae in America is 
only a confirmation of our experience in reference to this country, 
it being within our personal “~~ ¢ that a large English firm, 
engaged both in the iron and the trade, who are accustomed 
on every emergency to call their leading men together and frankly 
and perspicuously inform them of the correct state of trade, have 
their works in operation when those of other employers who are 
less cordial are altogether standing through the refusal of the men 
to work upon the terms which their masters offer. It is worthy 
of note that this frankness and cordiality towards workpeople can 
yet be made to consort with that prerogative “‘ to do the thinking” 
which Mr. Hewitt himself, with becoming dignity, very properly 
claims for the master. If Mr. Hewitt’s testimony had been con- 
fined to this last-mentioned matter it would have been abundantly 
worth giving, as an encouragement to many ironmasters in this 
country who honestly degire to discharge, in a manner that shall 
reflect honour upon them, their duty alike to their fellow-masters 
and to the men. 








AN ADDITIONAL WATER SUPPLY AND IM- 
PROVED FIRE EXTINGUISHING ARRANGE- 
MENTS FOR THE METROPOLIS. 


By James SHAND, Assoc, Inst. C.E. 


Tur banks of rivers have, where practicable, been sel ected as 
the most eligible sites for towns, both on account of the ready 
means of transport provided by a navigable stream, and the ample 
supply of water at all times available for domestic and manu- 
facturing purposes. 

The chief part of the London water supply has always been drawn 
from the Thames—in former times from the river at the doors of 
the citizens, and now from above beyord the influence of the tide. 
The supply of Thames water available for domestic purposes was, 
before the legal prohibition of cesspools, unlimited, but when the 
whole of the drainage from dwellings, was ‘made to pass direct 
into the Thames, the water was rendered unfit for use, and the 
water companies were in 1852 compelled by Act of Parliament 
to abandon their pumping stations, and move up the river beyond 
the effects of London drainage. 

As the part of the river to which the companies are now re- 
stricted is of comparatively small volume, and very large 
quantities are now abstracted from it, it is evident that an 
increased supply must be sought for in other directions to keep 
pace with the enormous increase in the population of London. 

In furtherance of these views two gigantic schemes have lately 
been proposed—the one to draw water from the sources of the 
Severn in the Welsh mountains, the other from the Cumberland 
lakes ; but however desirable it may be that Londoners should be 
provided with such water for drinking, cooking, and even for 
other domestic purposes, it appears to be unnecessary that a 
material for fire extinguishing, sewer cleansing, street watering, 
manufacturing, and many other purposes, should be brought from 
a great distance and at much cost, when the Thames is pouring its 
practically unlimited volume through the heart of the metropolis. 

It must also be borne in mind that the pollution of the river 
is being fast remedied by recent legislation, and that when the 
magnificent sewage system of the Metropolitan Board of Works 
is completed, and all foreign matter excluded from the Thames 
in its passage through London, that our river water will revert to 
qenatiien like its original purity. This most desirable consum- 
mation will be greatly accelerated by the proceedings of the Royal 
Commission appointed to ascertain the best means by which our 
rivers, but more especially the Thames, may be kept free from 
pollution, it ey poe expected that as a direct result of 
these inquiries, the authorities of Richmond, Kingston, Windsor, 
and all other towns and villages above London, will be compelled 
to follow the example of such places as Croydon, where the 
sewage, instead of being turned into the nearest running stream, 
is made to enrich and fertilise the land. 

In confirmation of these views we read in the annual report 
of the Metropolitan Board of ‘Works for 1865—6, pa e 36, as 
follows :—‘‘ A marked improvement in the condition of the river 
is apparent ; it has been observed that from the time when the 
principal part of the northern sewage was diverted by means of 
the main intercepting sewers and carried down to Barking Creek, 
and subsequently as further portions of the drainage area have 
been relieved by the completion of the main sewers, the river has 
become proportionally free from pollution. No well grounded 
complaints of bad odour from the river have during the past year 
reached the board, neither have they been under the necessity, 
as on former oczasions, of deodorising the sewage. Indeed, the 
improvement which has taken place is obvious, and the increased 
purity of the river is proved by the appearance of fish, large 
numbers having been seen between the bridges.” 

Although all of these means will not render it expedient to 
draw the whole of the London water supply from between the 
bridges, still it is considered advisable and practicable that a 
large proportion should be so extracted. 

Notwithstanding the repeated applications of gas, and gas and 
water combined, for fire extinction—as in the annihilator and 
extincteur—and however useful these inventions may be for 
special cases and for private efforts, water remains, as of old, the 
only available material for the use of public firemen. 

In London water is generally delivered by the companies at the 
street level, and pumped by steam or manual engines through 
flexible piping upon the fire. 

In Liverpool, Manchester, and other towns and more recently 
in Glasgow, fire engines have been almost dispensed with, and 
the water conveyed direct from mains by gravitation upon the 
fire, this being beyond all doubt by far the best arrangement. 

As there is, however, no natural or readily formed artificial 
reservoirs available for the use of London, recourse must be had 
to pumping, and as it would be manifestly injudicious to expend 
power in raising the whole of the London water supply to a 
pressure sufficient for fire brigade mg it would be necessary 
to procure a separate water main before a ready and efficient 
system of fire extinction is arrived at. That this is necessary 
even when the water is supplied by gravitation is shown by the 
experience of Liverpool and Manchester, where the available 

ressure, though ample at first, has by the increasing demand for 
nentis and manufacturing 5 purposes, become tly reduced. 

It is evident that the perfection of fire brigade arrangements 
is to bring the water to bear upon the burning materials in the 
shortest ible time ; to effect this an ample and certain supply 
at sufficient pressure must be instantly available, entailing a 
separate fire main for this exclusive purpose, constantly charged 
and not liable to have the pressure reduced demands upon it 
for other pw To accomplish this it is proposed to divide 
London into several districts, to erect in the centre of each of these 
—- a eed of the yard height, — a — tank at re 
top, the re ite pumping engines at , and a separate fire 
main, with: the deocheaty hydrants connected to the tank for 
the sole purpose of fire extinction. 

As an integral part of this arrangement the existing water 





the fire brigade supply, which latter would be red at 
water tower. 

The water obtained in this manner would for these purposes be as 
available as the t water brought from Walesor Cumberland, and 
by forming a substitution for such a large amount of the existing 
water supply, would leave the whole of the latter available for 
domestic purposes, and would be equivalent to doubling the 
present metropolitan water supply, and so avoid the necessity for 
many years to come of ob water from fresh sources. 

bred ph mete bom dong wn Ly the base A: to 
ins' of being projected upon the as at present by means 
manual or steam fire engines, would be raised by the stationary 
pumping engines to the tank at the top of the tower, and there 
stored with the fire main charged and ready for instant use. 

This arrangement would merely be an extension for gaara 
pu of the system now largely adopted in our principal 
public buildings, Ne renege &c., where a raised tank is con- 
structed on the highest part of the buil fitted with 
fire mains—having hydrants and hose attached ready for action. 

The water towers would form principal fire b: e stations, and 
on the top of each an observatory would be by means of 
which the earliest intimation of night fires would frequently be 
“—- <7 high be adopted in 

hould the constant jure system 

London, instead of i euhenaiee fire brigade stations with 
a large staff of firemen, powerful engines, and the necessary horses 
for transit, small stations wo be thickly dotted over the 
metropolis, supplied with the necessary implements, and hose 
coiled on a wa, which by two men without horses could be 
immediately wheeled to the fire, the hose attached to the nearest 
hydrant, and an ample jet of water instantly brought to bear. 

By these means it has been calculated that two-thirds of the 
fires would be stopped at the commencement, a large amount of 
life saved, and a proportionate amount of property preserved 
from destruction, the value of which would very soon pay for the 
water towers and additional hydrants, while the cost and working 
of So gues engines would be less than that of the present 
steam fire-engines. 

It may be mentioned here that the estimated damage caused by 
the great Tooley-street fire of 1861 amounted to upwards of two 
millions sterling, and the ave annual loss from fire in London 
does not fall much short of half-a-million. 

The arrangement of the water mains would doubtless be 
willingly undertaken by the water companies each in their own 
districts, and it is expected that there is an ample supply of 
pipes now laid in the streets which could easily be -sathaon. » | in 
the ae manner :—Firstly for the existing water supply to 
be reserved for drinking, cooking, and such purposes as — 
the — water ; secondly, to receive the water direct from 
the Thames in London for the various secon urposes 
enumerated ; thirdly to form a constant high-pressure fire 
service in connection with the water towers. 

The advantages to be derived from adopting the water tower 
system are, that only that of the water necessary for fire 
extinction is p i to the test height, that by dividi 
London into several districts, with a water tower and system 
hydrants in each, none of which towers would be, say, at a 

ater distance than a mile from each other, the amount of 
riction in the pipes and the size of the pipes would be greatly 
reduced, and that lastly each water tower and system of hydrants 
being complete in itself, the work need not be undertaken as a 
whole, but one district might be immediately carried out, and so 
——- gained for the whole work. 

he advantage to be obtained by drawing additional water 
supply from the Thames in London would be that each water 
company, as its requirements increased, would erect the necessary 
pumping engines, and so inaugurate the additional water supply in 
- >y district. Hay Sa 

e water tower system for fire brigade purposes 

however, be immediately commenced, as the water supply Roe am 
of being delivered by the companies to the fire yn a at the 
actual fire as at present would be delivered at each tower, there 





to be pumped by the statio: engines under the charge of the 
fire -— e into the eleva tank, and this as daily 
work, 


In order to limit the size of the tanks and the relative cost of 
the towers, the pumping ines would be arranged so as to be 
put to work if required, within a few minutes after the outbreak 
of a fire, to pump direct into the fire-main and hydrants, and in 
addition the water from adjoining districts could made use of 
by means of connections for that purpose, 


THE NEW MOTIVE FORCES—COMPRESSED AIR 
AND WATER PRESSURE. 

CoMPRESSED air, like a spring, will only give back the quantity 
of work which has been expended on its compression; it is in 
reality a gaseous spring, a transinitting agent, and not a force ; but 
it performs the part of one, and air horse-power can be likened to 
steam horse-power. 

Without dwelling on the foundation of the piers of certain 
viaducts by means of compressed air, its employment for the trans- 
port of parcels and merchandise, and especially for the boring of 
the Franco-Italian tunnel, has given such brilliant results as to 
suggest to two enterprising French capitalists, MM. Biez Fils, aud 
Galard Bearn, and to the illustrious chief engineer of the works at 
Mont Cenis, M. Sommeiller, to employ compressed air for dis- 
tributing force from house to house as water and gas-light are now 
distributed, as well as heat, and even mechanical force by means of 
Lenoir’s engine. 

But there must be an initial force to compress the air of ce 
cient cheapness to allow the air to be sold remuneratively. M. 
Biez and Co., relying on the reduction of the cost of steam power 
in proportion as the total foree of the engine increases, intend to 
employ the most powerful engines working at the cheapest rate, 
ond to realise a legitimate profit on the difference of horse power 
per hour in very small in very large engines. Unfortunately 
a considerable part of the initial force is lost in the form of friction, 
leakage, &c., so that the air engines do not give out more than 
about a third of the first force. It follows that not more than 
seven-tenths of the compressed air must be sold, for some time to 
come at least, at a vei high price of 16 centimes the cubic m 
and 1-horse power per hour consumes 4‘2 cubic metres. This wo' 
be at the rate of 5s. 4d. per horse power per day of ten hours. 

From these data the following shows the cost of different kinds 
of power on a small scale with that of com i 
per horse power per hour, working ten hours a day and 300 days a 

ear. Gas power 2-horse es, according to M. T. consinn- 

ng 2600 litres of yas sold at 30 centimes the cubic metre to private 
consumers, without including the cost of erection, interest, or 
depreciation, 78 cen’ per hour; air power, ing to MM. 
Biez and Sommeiller, consuming 4200 litres of com: air, sold 
at 16 centimes the cubic metre, 67 centimes ae hour; steam pres 
l-horse engines, all expenses included, 61 centimes per ; 
steam power 3-horse engines, all expenses ineluded, 39 centimes 
per hour; gas power in Paris, cost of the gas 15 centimes per cubic 
metre, 39 centimes per hour. 3 


cubic metre, w 
would allow it to contend 
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th steam . Happily com; 
ale ert eg Ge 
a it is always 
engines only requires the opening of _stop-cock 
agus alk Ged Sewer tote umblest workshops. The air engines 
can evidently never be the en pe pe capi toy 
so far from vitiating the air, like gas and steam es, they 
purify it, which is a great advantage in work rooms, w: are often 


very small. 

“OL Biez Fils will commence with an experimental distribution 
of 20-horse power, and gradually increase this to three thousand. 
The air is to be compressed in a great establishment at Charenton, 
and 78 kilometres of pipes, varying in bore from 80 to 15 centi- 
metres, will communicate with the innumerable shops of 
Hy ot Poem aa Si at eee iding 

t is propose to employ win mi s in ai of s provi 
extensive storing reservoirs to be used in intervals of calm; and it 
is suggested that the numerous weirs of the Seine and other heads 
of water should also be utilised. The weir recently constructed at 
Suresne, and that which will soon be made at Neuilly, could easily 
be made to compress air for house-to-house distribution. When 
the Pont du Louvre is finished there is nothing to prevent wheels 
or turbines being put up in the sluices of the neighbouring weir, 
which would utilise for the benefit of all the now wasted power 
of he grand fall. 

eat deal of available power runs to waste with the water 
whe is supplied to the city of Paris at very high pressure. This 
runs into the sewers without performing other useful work than 
that of fountains, &c., with the exceptions of the few hydraulic 
lifts recently introduced, and the air for the atmospheric post, 
which is compressed by its means. The Société d’Encouragement 
pour I’Industrie has under consideration the invention of a small 
water engine, which will put one or two-horse power at the dis- 
posal of any small consumer. 

The compressed air process adopted for the transmission of 
poe ge by the Veonch telegraph administration has the advan- 
tages of ny wy! simplicity, and convenience; but it must be 
remembered that it can only be applied in very particular cases. 
Without mentioning the altitude necessary for the water reser- 
voirs the expenditure of liquid for each despatch is equal to the 
capacity of the tube, but since the post for the despatch of letters 
and samples requires tubes of ten times the diameter of those 
employed for telegrams, the consumption of water would be 100 
times greater, 400 cubic metres of water would be used for a dis- 
tance of one kilometre, and all the water of the wells at Grenelle 
would only suffice for one daily despatch of half a league. 

For Fp my purposes recourse must be had either to the com- 


pressed air sold by Biez Fils, or Rammel’s English system of 
alternate exhaustion and compression. | The following is a resumé 
of the different modes of pheric tches hitherto tried :— 





Latimer Clarke’s system of a vacuum, ae 15ft. or 16ft. of water, 
applied in London in 1858; greatest length of tube 1530 yards, 
bore ljin. to 2in.; trials were made in London with tubes of a 
diameter of 4ft. Rammel’s system of pressure and vacuum, of 
4in. to 6in. of water, applied in London in 1864; length, 437 yards; 
diameter, 33in. Applied at Sydenham in 1866: length, 656 yards; 
diameter, 9ft. to 10ft.; velocity of piston, 26 miles per hour. 
Applied for postal service in Berlin in 1866: length of tube, 765 
yards. The French system applied in Paris, 1867: by pressure, 
Bf. of water; length, 1159 yards; diameter, 2ft. 1jin.; velocity 
of piston, 335 miles an hour. 

The French consider that their system of employing pressure 
only is much superior to the English plan of using vacuum also. 
The success obtained by the French Telegraphic Administration 
bas induced it to complete its network of tubes for the occasion of 
the Exhibition. The whole system embraces seven kilometres, 

assing by the places of business of the Bourse, the Grande 
Fotel. the Madeleine, the Rue Boissy Anglais, the "offices of the 
Legislative Corps. the General Post-office, the Rue des Saint 
Péres, the Hotel du Louvre, and the Hotel des Postes, to return 
to the Bourse. Branches will place the circuit offices in commu- 
nication with the other places of business of Paris. 
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Grants and Dates of Provisional Protection for Six Months. 

1275. HENRY ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“A new and improved means of transmitting the hour and synchronism of 
the hours by electricity between public and private clocks.”"—A communica- 
tion from Victor Delay, Lyons, France.—2nd May, 1867. 

1412. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
**An improved washing powder.”—A communication from Louis Lacalm 
and Barthelemy Adolphe Guyot, Aubin, France. 13th May, 1867. 

1605, WILLIAM ORR, Greenock, Renfrew, N.B., * Improvements in machinery 
or apparatus for separating liquids or i from and also for 
revivifying and cooling animal charcoal and other substances, and for treating 
sugar.”—20(h May 1867. 

1698. JAMES CROMPTON, Bolton, L hire, ‘‘ An app for the mode of 
revivifying malt liquors and other beverages, and for warming them.” 

1706, THOMAS HOLT, Terminus Hotel, Southwark, “ Improvements in the con- 
struction of steam boilers.” 

1707. WILLIAM ORR, Greenock. Renfrew, N.B., ‘‘ Improvements in machinery 
or apparatus for separating liquids or moisture from substances, and also for 
revivifying and cooling animal charcoal and other substances, and for treating 








ar. 

1708. ROBERT LOGAN, Glasgow, Lanarkshire, N.B., ‘Improvements in 
securing and adjusting windows, blinds and shades, doors and shutters, and 
in the apparatus employed therefor.”—10th June, 1867. 

= eager GRAHAM, Banford, Gilford, — Ireland, “ An improved mix- 

ition for b hi bres. 

mt JON HENRY JOHNSON, Lincoln "s-inn-flelds, London, ** Improvements in 
rolling and shaping metals, and in machinery or apparatus employed there- 
in.”—A communication from Hippolyte Ullysse Petin and Jean Marie Gaudit, 
Rive de Gier. France. 

1716. JAMES THOM, Huli, Kingston-upon-Hall, “* Improvements in apparatus 
to be employed in expressing oils and fatty — 

1718. JOHN FLETCHER, Bow, } its in the construction 
of retorts for manufacturing and reburning ‘aninal charcoal, 3 

1720. JOHN CRISP FULLER, Bow, Middlesex, “‘ An improvement in telegraphic 
insulators, and in caps or shields for the same.”—I1th June, 1867. 

1724. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, London, 
* Improved appliances for horse-shoes as a substitute for ‘roughing.’”—A 
eommunication from Friedrich Dominick, Berlin, Prussia. 

1726, FREDERICK DUNCH FROST, London-street, London, “‘ An improvement 
in rollers used in frames for drawing and spinning or preparing fibrous 
materials.” 

1728. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in the manufacture and treatment of white lead, and in apparatus con- 
nected therewith.".—A communication from Robert Griffith Hatfield, New 
York, U.S.— 12th June, 1867. 

1730. EDWARD THOMAS HUGHES, Chancery-lane, London, “ Improvements 
in the manufacture of brushes, and in machinery or apparatus employed 
therein.”— A communication from Lewis McDonald Hills, New Haven, Con- 
necticut, U.S. 

1732. JOHN HOLMES, Wapping-road, Bradford, Yorkshire, “ An improved com- 
bination of materials to be used in the manufacture of ‘ drain bottoms,’ flue 
slabs, bricks, and other like pu 

ae ROBERT HYDE BARTON, Chorley, Lancashire, “Certain improvements 

ployed in the p of cotton and other fibrous 











materials ~ 

1736. SAMUEL HANCOCK, Friar-lane, Nottingham, “ Improvements in appa- 
ratus to be used in signalling in and from railway trains.” as °th June, 1867. 

1787. WILLIAM KING, Woodside, Finchley, Middl nts in 
apparatus for communicating between the guard and ee and passengers 
and guard of a railway train.” 

1738. CHARLES ASKEW, Charles-street, Hampstead-road, Middlesex, ‘*Im- 

in refri for cooling worts and other liquids.” 

1739. STEPHEN TUDDENHAM, Lower Marsh, , Surrey, “ Improve- 
ments in the fi of iron or metal rails, rods, or bars 
for balconies, gates, railings, pillars, standards, or columns, and other useful 
Purposes, and also in machinery employed therein.” 

1740. — EDMOND MCMAHON, Camp, Aldershot, “Improvements in 
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7 SUTTON EDWARD CROW, Stratford, Essex, “ Improvements in apparatus 
to be used in connection with steam boiler and other furnaces to adapt them 
for burning creosote and other combustible liquids.” 
1743, GEORGE KEx, Gabriel’s-hill, Maidstone, Kent, ‘‘ Improvements in appa- 








Pemyrsge vine or finishing garments and fabrics after cleaning or dyeing.” — 
une, 

1744. JAMES FLETCHER Bank Waenens Hien, mame, Senet, © Ser 
provements in or licable sizing yarns or threads prepara- 
tory to weaving, and also to slabbing and roving frames, and to other 


machines. 
at “+ JOHN ONIONS, eo on a, Monmouthshire, ‘‘ Improvements 
manufacture of 
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1748. GEORGE ag lua ow, Lanarkshire, N.B., “Improvements in 
the manufacture of illuminating gas. 

1749. CHARLES — Chidaingtora, near Godalming, Surrey, ‘‘ Improve- 
ments in furnaces for 

1750. RICHARD BEARD, Gomebonen, S London, “Improvements in flexible 
galvanic batteries, applicable to medico-electric 

ALEXANDER MELVILLE CLARK, C! 


1752. WILLIAM EDWARD NEWTON, Chancery-lane, London, ** Improvements in 
the preparation of pulp for the manufacture of paper.”—A communication 
from Alexander Aussedot, Rue St. Sebastien, Paris. 

1754, CHARLES ERBA, Milan, Italy, “‘ Improvements on depilation and leather 
tanning.” 

1755. CORNELIUS VARLEY, Kentish Town-road, and SAMUEL ALFRED VARLEY, 
Roman-road, Holloway, Middlesex, ‘* Improvements in electric telegraphs.”’ 

1756. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, “ Improvements in saws and saw teeth.”—A communication 
Ira Stillman Brown, Charles Noyes Brown, and John Mason Gross, Provi- 
dence, Rhode Island, U.S. 

1757. GEORGE CLARK, Arundel-street, Strand, London, ‘‘ Improvements in 
guns, projectiles, and cartridges, and in the construction of the same.” 

1758. LOUIS JOHN CROSSLEY, Willow Hall, near Halifax, and JOSEPH SUNDER- 
LAND, Halifax, Yorkshire, ‘‘ Improvements in machinery for oiling wool or 
fibre to prepare it for carding, combing, or other treatment.”—1l5th June, 
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1759. RICHARD WILLIAM BARNES, Manchester, “Improvements in metallic 
pens and pen-holders conjointly.” 

1760. JOHN MEIKLEJON, Dalkeith, Midlothian, N.B., ‘“* Improvements in ma- 
chinery or apparatus for lifting, lowering, and transporting heavy bodies.” 
1761. JAMES FLETCHER and WILLIAM CARR, Blackburn, Lancashire, “ Im- 

provements in sewing machines.” 

1762. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, London, 
** An improved apparatus for utilising the power spent in stopping or retard- 
ing the motion of carriages and other vehicles and machinery, as also the 
power produced by carriages and other vehicles when moving down inclines.” 
—A communication from Jules Péan, Sillé le Guilaume, France. 

1763. JOHN HENRY JOHNSON, Lincoln’s-inn-flelds, London, “* Improvements 
in wood screws, and in the means employed in their manufacture.’’—A com- 
munication from John Waldron; Hoard and Solomon Whipple Young, Pro- 
vidence, Rhode Island, U.S. 

1795. JOSEPH WELCH, Redditch, Worcester, “‘ Improvements in swivels for 
fishing tackle, and for other purposes.” 

1766. JAMES EDWARD BOYCE and ROBERT HARRINGTON, Birmingham, “ Im- 

brellas and parasols.” 





any semi-liquid substance.”—-A communication from Pierre da Rieux, an d 
Edouard France. 


588. GEORGE MINGAY G pe car parte a London, ‘“ Improve- 


it. Martin, Paris. 

598. RICHARD eae | KEEN, Old Change, gy “ An improved combined. 
reel frame and thread-cutter.”—4th March, 1867 

607. JOHN COWDERY MARTIN, es Barnes, Surrey, “ An improve- 
ment in packing and preserving animal size. 

608. HENRI ULLIEL,tAvenue de Neuilly, Seine, France, “ Improved apparatus 
for the production or improvement of inflammable gases.” 

616. JAMES EDWARD L'UYCK, Glasgow, Lanarkshire, N.B., ‘‘ Improvements 
- utilisation of other oils for the production of heat, and in 

the apparatus employed therefor.”—5th March, 1867. 
622. GEORGE HENRY MORGAN, Edgware-road, London, “Improvements in 


626. EDWARD STOREY, Lancashire, “‘ Improvements in or applicable to certain 
marine and stationary land boilers for generating steam.” 

627. HENRY BARTON - EDWARD WHALLEY, Blackburn, Lancashire, ‘‘ Cer- 

tain i for spinning and twisting cotton and other 
fibrous materials.”- ‘ca March, 1867. 

635. EDWARD KNOWLES HEAPS, Woodhouse-lane, Leeds, and THOMAS PARKIN 
MoOORWOOD, Harleston Ironworks, Sheffield, Yorkshire, ‘‘ Improvements in 
fire ranges for dwelling-houses.” 

636, TRA DIMOCK, — London, and JAMES GRESHAM, Manchester, 

licable to sewing machines.” 

652. SILAS aay SALISBURY, New York, U.S., “Improvements in the 
manner of reducing and refining metallic ores, more particularly ores of iron, 
and in converting iron into steel and apparatus to be used in connected there- 
with.”—7th March, 1867. 

656. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘Improvements in 
glove fastenings.”"—A communication from Marie Alfred Geminel, Paris.— 
8th March, 1867. 

673. WILLIAM SCOWCROFT LOWE, Derby, “ Certain improvements in or appli- 
cable to sizing and dressing machines.” 

679. ROBERT DAVID NAPIER, Church-row, Limehouse, London, ‘‘ Improve- 
ments in apparatus connected with steam boilers.”—9th March, ‘67. 

696. MATTHEW PIERS WATT BOULTON, Tew Park, Oxfordshi 
ments in propulsion and in rotary apparatus for giving motion or energy to 
fluids, and receiving motion or energy from them.” 

698. WILLIAM CLARK, Chancery-lane, London, ‘‘ Improvements in drying 
threads and fabrics, and in combining apparatus for that purpose.””—A com- 
munication from Léon Yarroson and Albert Bastaert, Boulevart St.'Martin, 
Paris.—11th March, 1867. 

768. THOMAS SHEDDEN, Ardgarton House, Lochgoilhead, Argyleshire, N.B., 
** Improvements in breeeh-loading fire-arms.”—16th March, 1867. 

785. CHARLES FREDERICK COOKE, York, ‘‘ Certain improvements in sa‘ety 
valves for steam boilers.” —19th March, 1867. 

827. GEORGE HAS&LTINE, Southampton-buildings, Chancery- lane, London, 
“ Animproved steam heating and ventilating app —A communication 
from Adolph Sternfeld, Buston, Massachusetts, U.S.—2Ist March, 1867. 

855. _GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 

















in 

1767. FRANCIS BOWYER MILLER, Sydney, New South Wales, “ An i 
method of toughening brittle gold bullion, of refining alloyed gold, and of 
separating therefrom any silver they may contain. 

1769. GRORGE TOMLINSON. BOUSFIELD, Loughborough Park, Brixton, Surrey, 
“ Improvements in indicating time by time-keepers.”—A communication 
from Otto Peez, Mainz. 

1771. MATTHEW GRAY, Binswood House, Highbury-hill, Islington, London, 
and LEMUEL GIBSON, Silvertown, Essex, ‘‘ Improvements in means or appa- 
ratus employed in examining the coating of electrical telegraphic com- 
municators.” 

1773. WILLIAM COOK, Liverpool, “ Improvements in means or apparatus for 
registering the number of passengers carried in omnibuses and other 
vehicles,” 

1775. Sir THOMAS TANCRED, Rose Wood, Pangbourne, near Reading, Berks, 
** Improvements in the construction of beehives.”—Partly a communication 
from Ptarrer Dzierzon, Carismarkt, Silesia, Prussia.—i7th June, 1867. 

1777. WILLIAM FAIRLEY, Loughor, near Llianelly, Carmarthenshire, “ An 
improved h | ar it for preventing over-winding in shafts of 
coal and other mines.” 

1779. CHARLES DENTON am Southampton-buildings, Chancery-lane, London, 

“Ani peating striking em for watches, clocks, and time- 
pieces. =A communication from Robert Theurer, Son, and Co., La Chaux- 
de-Fonds, Switzerland. 

1781. JOB EDWARDS, Wed ffordshi ents in lifts or 
cages aud tubs for raising minerals from pits or cee and for other like pur- 
poses.” 

1783. JAMES GRAFTON JONES, Blaina, near Newport, Monmouthshire, ‘‘Im- 
P in to be used for getting coal, stone, and other 
minerals.” 

1785. JOSEPH LANG, Cockspur-street, Westminster, ‘“ Improvements in breech- 
loading fire-arms.”—18th June, 1867. 

















Inventions Protected for Six mente 4 the Deposit of 
Complete Specificatio 

1863. WILLIAM ROBERT LAKE, | the nf London, 
“Improvements in churns.” — A communication from William Hookes 
Tambling, Mazo Maine, Wisconsin, U.S.—26th June, 1864. 

1864. WILLIAM ROBERT LAKE, Soutnampton-buildings, ‘Chancery-lane, London, 
** Improvements in cotton gins.”—A communication from Charles Spofford 
and Charles Henry Hersey, Boston, Massachusetts, U.S.—26th June, 1864. 

1880. WILLIAM ROBERT LAKE, So«tuampton-buildings, Chancery-lane, London, 
** Improvements in metal ties or bands for securing bales of cotton or other 
substances.”—A communication from Richard G. Latting, New Orleans, 
Louisiana, U.8.—27th June, 1867. 


Patents on which the Stamp Duty of £59 has been Paid. 

1653. NEDRICK JARVIE and WILLIAM MILLER, Glasgow, Lanarkshire, N.B., 
= — in manufacture of oakum, and in apparatus therefor.” —2nd 
July, | 

1660. pe a SAVILL TOMKINS, Kilburn, “‘ Field or camp stoves.”—4th July, 


1698. GODFREY RUSSELL, Albany-street, R gent’s Park, London, ‘‘ Support- 
ing stretchers.”—sth July, 1864. 

1769. WILLIAM KING WESTLY, Leeds, Yorkshire, “ Preparing flax, &c.”—14th 
Jul; 

1691. y Boon WILSON, Walbrook, London, “ Tanning.”—7th July, 1864. 

1756 ROBERT SMITH and JABEZ BOOTH, Hyde-road, Manchester, “ Paper 
hangings.”—14th July, 1864. 

1786. JOHN CLAYTON, Westbromwich, Staffordshire, “‘ Furnaces for iron and 
steel, &c.”—i6th July, 1864. 


Patents on which the Stamp Duty of £100 has been Paid. 

1633. BENJAMIN LAMBERT, Warner-street, Dover-road, “ Removing ink from 
printed paper, &c.”—6th July, 1860. 

1644. RICHARD POLLIT, Boltan-le- Moors, Lancashire, ‘‘ Steam boilers.”—9th 
July, 1860. 


Notices of Intention to Proceed with Patents. 

511. JOHN MARSHALL, Trafalgar-road East, Greenwich, Kent, “ Certain im- 
provements in fluid safety gauges for steam boilers and other pressure and 
vacuum vessels.” 

514. JOHN CHRISTOPHER REES batenoteewa o—— Surrey, and BENJAMIN 
Hirst, Leeds, Yorkshire, * Impr ng steam and vaporising 
liquids, and in apparatus employed therein. ee February, 1867. 








apparatus for extinguishing lamps.” A communication 
from ‘Nathaniel Maneneld, State-street, Boston, U.S.—23rd March, 1867. 

866. WILLIAM CLARK, Chancery-lane, London, “ Improvements in breech- 
loading eee and cartridges.”—A communication from Loughlin Conroy 
and Tristram Dodge Vanderveer, New York, U.S.—25th March, 1867. 

867. THOMAS WRIGLEY, ' Todmorden, Lancashire, *‘ Certain improvements in 
furnaces or fire-places ”’ 

874. GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, “‘ An improved 
steam and vacuum gauge.”—A communication from Emmett Quinn, 
Washington, Columbia, U.S.—26th March, 1867. 

915, MATTHEW PIERS WATT BOULTON, Tew Park, Oxfordshire, ‘‘ Improve- 
ments in apparatus for receiving motion or energy from fluids, and for im- 
Parting it to them, and in the —— of vessels and apparatus to be used 
for that purpose.”—28th March, 1867 

988. WILLIAM CLARK, Chancery-lane, London, “ Improvements in applying 
and fitting the tubes of multitubular boilers, condensers, and other like capa- 
cities, and in apparatus for the same.” —A communication from Victer Lang- 
lois, Boulevart St. Martin, Paris.—2nd April, 1867. 

1288. JOHN FLETCHER COLLINS, New York, U.S., “Improvements in the 
manufacture of alcohol and other spirits.”—2nd May, 1867 

1589. FREDERICK JOSEPH BEAN, Bristol, Gloucestershire, “‘ Improvements 
in producing letters in gold, silver, and other metals on glass, and in imple- 
ments for that purpose.” 

1596. HENRY TURNER, Thames Ironworks, Orchard-yard, Blackwall, Middle- 
sex, “ Improvements in marine and other steam engines on the high and low 

pregsure compound principle.” —29th May, 1867. 

1607. WILLIAM WOOD, Monkhill, near Pontefract, Yorkshire, ‘“‘ Improvements 
in the manufacture of printed tapestry carpets.”—30¢h May, 1867. 

1734. ROBERT HYDE BARTON, Chorley, Lancashire, ‘‘ Certain improvements 
in apparatus to be employed in the preparation of cotton and other fibrous 
materials.” —13th June, 1867. 

1749, CHARLES SADLER, Chiddingfold, near Godalming, Surrey, “ Improve- 
ments in furnaces for consuming smoke.”—15¢h June, 1867. 

1766. JAMES EDWARD —— and ROBERT HARRINGTON, Birmingham, “ Im- 

in ls.” —17th June, 1867. 

1864. WILLIAM ROBERT Laks, Southampton-buildings, Chancery-lane, London, 
“ Improvements in cotton gins.”"—A communication from Charles Spofford 
and Charles Henry Hersey, Boston, Massachusetts, U.S.—26th June, 1867. 





All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commisioners of Patents, within fourteen days of its date. 


List of Specifications Published during the week ending 
6th July, 1867. 

734*, 6d.; 1155*, 4d.; 3115, 8d. ; 3117, 8d. ; 3118, 4d.; 3119, 4d.; 31205 
10d. ; 3121, 4d. ; 3122, Is. 8d. ; 3123, 10d.; 3124, 1s. Sd. ; 3125, 4d. ; 3126, 
4d. ; 3127, 4d. ; 3130, 4d. ; 3131, 4d.; 3132, 4d. ; 3133, 4d. ; 3135, 6<.; 3136, 
10d. ; 3137, 4d.; 3138, 4d.: 3139, 1s. 4d.; 38141, 4d. ; 3142, 4d. ; 
3143, Is. 4d. ; 3144, 4d. ; 3145, 1s. 2d.; ; . 4d. . 
3149, 8d.; 3150, 1ld.; isl, 4d.; 3152, ia; 3153, 6d.; 3154, 4a: 8155, 10d. ; 
$156, 4d. ; 3158, 2s. 2d. ; 3159, 4d.; 3160, 4d. ; -; 3162, 8d. ; 8163, 
1s. 6d.; 3164, 8d.; 3165, 8d.: 8167, 1s, 4d. ; 3169, 8d.; 3171, 4d.; 3184, 
8d. ; 3197, 1s. ; 3199, 10d.; 318, 4 








*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-office Order, made payable at the Post-office. 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent-office, Souathampton-buildings, Chan- 
cery-lane, London. 


sane OF SPECIFICATIONS. 


The following descript made from Abstracts prepared yo es ta TH 
ENGINEER, 7 ry pond of her p Majesty's Commissioners of 


Class 1 —PRIME MOVEBS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
3122. T. DICKENS, H. Heywoop, and J. HOLLAND, “‘ Furnaces and steam 
boilers.” —Dated 27th November, 1866. 

This invention, according to the provisional specification, relates, First, toa 
method of using movable fire bars, whereby the fuel is gradually moved from 
one end of the furnace to the other, while the said bars are at the time freed 
from clinkers and the air passages opened. In order to effect these objects 
the p propose to impart to the said bars a forward and backward 








543. MURDOCH MACKAY, Surrey-street, Portsea, Hants, ‘‘ in 
boiling and bleaching all kinds of textile fabrics and ‘vegetable fibres and 
matters.” 

549. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ Improvements in 
railways and in the means of propulsion used thereon.”—A communication 
from Joseph Auguste André Fontaine, New York, U S. 

551. ALEXANDER MCDOUGALL, Manchester, * Improvements in utilising a 
yal description of clay and a substance usually found therewith.”—27th 
Fe 7. 

554. at oly EDWARDS GUY, Liverpool, ‘* Improvements in a tor the 
receprion of moneys paid as fares in omnibuses and other vehicles. 

555. SAMUEL SHORE, Rochdale, Lancashire, ** Improvements in preparing wool 

and other fibrous materials to be spun.” 


motion, alternate bars moving forward while the intervening bars were moving 
backward, during which motions those which were moving forward rose, and 
those which were moving backward fell, and thus the fuel was carried forward. 
In carrying out the invention the inventors proposed to place a shaft at the 
front of the boiler or flue, and to which a slow rotatory motion was communi- 
cated. this shaft was a series of cams embraced by forks extending from 
the bars, and the said shaft communicated motion to another cam shaft at the 
back of the boiler or flue, or to vibrating cams acting against the bars. By 
these means a series of bars was caused to advance, while another series was 
a the one at the same time rising | and the other falling. Since the 
filing of the af the p have found by 
experiment that this part of the invention cannot be usefully carried out, and 
they fe lay no claim thereto. The invention relates to that system of 








561. EDWARD THOMAS HUGHES, Chancery-lane, London, “ An 1 
brake for sewing machines.” —A commnntention from John Augustus — 
and Robert Bowman, Mi t, U.S 

562. JACOB BUHRER, Keppel-street, London, tSeeuatemants in ovens and 
kilns for drying and burning bricks and other articles.” 

566. JOHN BELLERBY, jun., York, ‘‘ Improvements in machinery for grinding, 
crushing, hulling, or shelling various kinds of farm or vegetable produce, 
applicable also to the crushing or grinding of minerals and other hard sub- 
stances.” —28th Fel.ruary, 1867. 

578. JUBAL CHARLTON BROADBENT, Rochdale, Lancashire, “A compound 
safety disengaging hook.” 

580. FREDERIC a PETER VANDEPUTTE, Ghent, Belgium,“ An universal 

for motive 

582. JAMES GEORGE STIDDER ‘and ROBERT Monnis, Palace-road, Surrey, 
*«Improvements in axles, shafts, and axle boxes.”—Ist March, 1867. 

586. JOHN WILD, jun., Lancashire, “ Improvements in 
steam e 

587. EDWARD THOMAS HUGHES, Chancery-lane, London, ‘‘ Improvements in 
filtering presses for expressing the liquid parts and retaining the solid parts of 














steam boilers in } omacene apecna ane raren a hopper, so as to render 
it self-feeding. The p 1 or other formed shell, project- 
ing into the interior of which oe a fuel “box, conical by preference. The lower 
end of this box communicates with an enlarged part situate above the fire bars 
and constituting a combustion chamber surrounded with water, and from this 
proceeds a number of flues which pass through the water-space and then com- 
municate with external flues. For large powers they use a number of boilers 
constructed as above di d together at their steam chambers. 








Class 2.—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 


Harness, 
3079. W. H. P. GORE, Langham-street, Portland-place, and R. GREEN, 
, Bayswater, * Constructing and repairing roads.” — Dated 

23rd Ne 


fovember, 1866. 
This invention relates, principally, to the consolidation of new roads, and to 
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blood red heat, which will expand it so that i be placed over the wheel 
from the outer side, and upon its contraction by cooling it will shrink tightly 
on to the wheel, and will require no other fastening, being immovable in either 


axle and fly-wheel by which the ex position of the 
during the passage of trains or thunder storms; and also in the application of 
a star wheel with connecting points by which the electric current is passed for 
the unlocking of the signal arm to show the Jine clear at the required distance. 
The invention cannot be described without reference to the drawings.— Not 
wroceeded with, 


3092. H M. CLEMENTS, Buckingham-terrace, Victoria Park, “ Signals to be 
used upon railways.” Dated 24th November, 166. 
This invention consists of a miniature signal post with arms, lamp, and 
coloured glasses, similar to the ordinary signal post, and placed upon the top 
of the fire-box, or in any other similarly conspicuous position on the loco- 
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3121. J. LAW, Cleckheaton, York, “ Machinery for carding wool, &c.”—Dated 

27th November, 1866, 
This invention relates to the machine known as the “ condenser,” and of 
8 d. The | ts 





3128. R. NORFOLK, Beverley, York, “‘ Improvements in reaping machines and other 
implements in which endless delivering chains are or may be 





motive engine in view of the engine-driver. The signal arms and 
glasses are connected to levers or catches, attached by brackets to the frame of 
the engine, and acted upon by movable rails or other equivalent arrangement 
placed on or near the ground outside the metals, the said movable rails or other 
eq 1 being so d to the wire of the ordinary signal lever that, 
when that lever is pulled over to “ caution” or ‘‘ danger,” the said rail is raised 
up, and as the train passes over that part of the rails where it is situated it 
comes in contact with and actuates the catches or levers attached to the loco- 
motive in such a manner to cause the signal arm and coloured glass to give 
the necessary signal on the engine in front of the driver, who is thus warned 
ef the denger when owing to fog or other causes it might not be possible for 
him to see the ordinary distance or station signal«.—Not proceeded with, 


3108. G. H. and E. MORGAN, Edgware-road, London, “ Carriages.”—Dated 
26th November, 1866. 

This invention relates, First, toa novel ai ent and combination of 
parts forming the heads of carriages capable of being used either as open or 
closed carriages, as desired, and to a novel adaptation of windows or lights to 
such heads. ‘The invention also relates to improved arrangements and modes 
of operating the steps of carriages so that they shall be opened out or closed 
on opening or closing the carriage doors. The specification is too elaborate to 
be quoted here in detail — Not proceeded with. 

3123. A. V. NEWTON, Chancery-lane, London, “ Machinery for making cast steel 
railway wheels and other castings in metal.”—A communication —Dated 
27th November, 1866. 








This invention relates to certain improvements in machinery for making 
castings of steel by the aid of mechanical pressure. The invention also relates 
to the releasing of the d castings from the mould. The main object 





of the present invention is to provide means for the employment of hydrostatic 
pressure for pressing ‘and ing steel railway carriage w and 
other articles of useful form while in a mould, in a liquid or semi-liquid state. 
The invention also relates to means for raisi 
upper section of the mould; also to means for raising and dep 
which forms the eye through a railway wheel. Another object of the inven- 
tion is to provide for adjusting the mould and adapting it for castings of 
different thickness ; and also for regulating the a:nount of steel required for a 
casting of a given thickness. The invention cannot be described without 
fe to the fg! 
3124. W. CLARK, Chancery-lane, London, “ Indicating the time and distance 
travelled by vehicles.” —A communication.—Dated 77th November, 1866. 
This invention relates to an improved registering apparatus applicable 
for public vehicles, based on the employ of an elect agneti 
apparatus for the production of the various indications. The chief features of 
the invention are, First, the use and application of an electro- appa- 
ratus for imparting motion to the distance indicating apparatus. The patentee 
prefers to employ the arrangement of apparatus shown, which is known as 
Clark’s electro-magnetic apparatus, as it dispenses with the use of batteries, 
and requires no superintendence. He, however, reserves the right of using 
t for producing the ic current necessary for actuating the indi- 
cating apparatus. Secondiy, in the time, distance, and other indications 
farmshed by the apparatus, by means of which each passenger can read on a 
dial both the time and distance travelled during his occupation of the vehicle ; 
on the other hand, the company or other proprietors of the vehicle can tell 
from a second dial plate the number of times it has been occupied and the 
miles travelled by the number of journeys made by the vehicle being added 
ther. 


together. 
3132. H LANGSFORD Bishopsgate-street, London, “* Improved harness, saddle 
and tugs.’— Dated 28th November, 1866. 

This invention consists in forming saddle trees with a fixed metal back band, 
into which tug eyes are screwed, provision being made for adjusting the 
position of the said tug eyes higher or lower by two or more holies in the said 
metal back band. By this improvement loose back bands are entirely dis- 
pensed with, and the saddles and saddle trees may be varied in shape as 
required. Not proceeded with. 

3139. E. HucHeEs, Bagilt, “ Fluid apparatus for exhausting and forcing air 
and gases, and for ing vessels.” — Dated 29th November, 1866. 
This invention cannot be described without refe to the drawing 


Class 3.—F ABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, &c. 

3103. W. E. GEDGE, Wellington-street. Strand, London, “ A 

facturing wadding.” —A ¢ ication.— 
This invention cannot be d 
with. 


proceeded 
3109. W. TAYLOR, Dundee, ‘‘ Treatment and spinning of jute, hemp, flax, &¢."— 
Pated 26th November, 1866. 

This invention relates to the lubrication of the fibres of jute, hemp, flax, and 
other fibrous substances, for the purposes of manufacture, and to a peculiar 
construction of apparatus applicable to the lubrication of fibrous substances at 
any stage of the manufacture; also to certain improvements in machinery or 
apparatus employed in spinning fibrous substances. 

















‘us for manu- 
‘ovember, 1866. 
to the drawings.— Not 





bed without 





this part of the invention consists in imparting to the fibres—after they have 
been broken down, or partially broken down, by the action of any of the well- 
known preparing and formed into a sliver—a quantity of lubricating 
material, such as oil, either in a pure state or combined with water 
by means of an alkali, the amount of lubricating material so applied being either 
retained from the ** batching ” process, or it may be entirely in addition thereto, 
as may be desired. It is considered that the portion 

applied will be more useful and effective in the after processes 
icularl; the drawing, roving, and spinning, as it will be fresher and more 

of the and absorbed by the fibre in the 
usual batching process. The improvements in machinery or apparatus for 
spinning the fibrous substance hereinbefore referred to consist of two parts. 

The first part refers to the spindles of the spinning frames, and has for its 

objects the securing of the step and collar bones effectually in their places, 

whilst retaining at the same time perfect facility for adjustment, and 
for allowing the spindles, of whatever length they may be, to be re- 
in the frame without moving the rail or loosening its 
fastenings. The second part of these imp has ref to that 
part of the spinning frame called the “ bend,” which holds the bearings or 
journals for the drawing and retaining rollers, the intermediate roller or rove- 
plates, and conductor rod. 

3115, J. H. JOHNSON, Lincoln's-inn-fields, Chancery-lane, London,‘ Improve- 
ments in woollen and other yarn or twisted strands, and in the machinery or 
arparatus employed in treating the same.”—A communication.— Dated 27th 
November, 1866. 

This .o.cutwn relates, First, to an improvement in yarn, and consistsin the 
uction of yarn from which the superfluous projecting fibres are removed, 
and which is thereby rendered equal in app to the finest German zephyr ; 








ployed, and in machinery for making such chains.’— Dated 28th November 


1 
In performing this invention the patentee makes use of an improved form of 
chain, consisting of double links held apart by suitable pins, and furnished with 
iron fingers or prongs, instead of the bells with cleats of wood fastened on 
them, as heretofore. This chain will deliver cut corn at either side of the 
machine, as may be desired, and from the mode of fixing it, to run upon an 
iron rod, and driving it over a toothed wheel, it will be self-cleaning, will take 
less power to drive, and will facilitate the operation of reaping. The second 
part of the invention consists of improvements in the machinery for making 
the mem erp Ng and this part of the invention cannot be described without 
fe to the drawings. 
3150. W. W. PILCHER, St. Margaret's-at-Cliff, near Dover, “ Horse-hoes.”~ 
Dated 30th November, 1866. v ; 
This invention cannot be described without reference to the drawings. 


3175. .. VALKMANN, New York, U.S, “ Ploughs.”— Dated 3rd December, 
1 


$66. 
This invention cannot be described without reference to the drawings. 
3151. L. TURNER, Leicester, “ Manufacture of elastic fabrics.”—Dated 30th 
November, 1866 





The object of this invention is to so arrange the parts for altering the speed 
of the taking-off roller or cylinder in braiding machines for the manufacture of 
elastic fabrics that the ordinary series of cone pulleys of varying diameters 
may be dispensed with and one pulley only used in place thereof. By the 
arrangement described the taking-off roller may be increased in width, and a 
pressure roller may be adapted thereto, On the shaft of this taking-off roller 
or cylinder is mounted a pinion, which takes into an intermediate wheel, which 
is driven by a pinion on the snail worm or screw shaft. By changing the pinion 
on the sail or worm shaft the speed of the taking-off roller or cylinder may be 
altered at pleasure.—Not proceeded with. 


Ciass 4.—AGRICULTURE. - 
Including Agricultural re, aaa Implements, Flour, 


3084. J. COULSON, Stamford, ** Apparatus elevating straw and other 
duce.” Dated 23rd November, \866. oa “a 
This invention mainly consists in the construction and employment of a new 
form toothed wheel or gearing, as hereafter described. The periphery of 
this toothed wheel is semicircular, or nearly so, in section—the base line of the 
semicircle being parallel to the axis of the wheel, and every tooth extending 
round thé whole arc of the semicircle. so that the wheel will act and gear into 
another toothed wheel at any angle, that is to say, either as a right-hand or left- 
hand mitre wheel or bevel wheel, or as a spur wheel, according to the position 
in which it is situated re'atively to the wheel into which it gears. 'n applying 
these wheels to apparatus for elevating straw and other produce, for which 
apparatus they are specially intended, the patentee mounts one of them upon 
the shaft round which the endless chain or band which carries the elevating 
tools or appliances passes at the lower part of the apparatus, and he fits another 
of these wheels upon a shaft carried by an independent frame, which can be 
moved so that the two wheels will work into each other at any required 
length, either as a right or left-hand mitre wheel or epur wheel, according to 
the position into which the elevating apparatus is moved. The motion from 
the prime mover is imparted to the shaft last-named, and is transmitted by 
these wheels to the shaft of the endiess chain or band. 
3107. J. E. ROYD, Hither Green, Lewisham, “ Grass or lawn mowing machines.’ 
— Dated 26th November, ir6s. ~ 
Tn the description of a patent granted to the present patentee, and dated the 
17th February, 1858, (No. 300), means are described for constructing the side 


the 
handiecs or shafts are each attached to the other parts of the side framings, 
which ca:ry the axes or shafts of the rollers and cu’ 
bolts pin joints, or studs on which the shafts or handles can be freely tu 
when not secured by means of the said screw bolts, studs, or pins, which 
through the slots in the plates and screws into the other parts of the 
framings, and such holding of the plates at the ends of the shafts or handles 
further secured by pairs of ratchet plates, fixed or formed respectively to 
slotted plates and to the other parts of the side framings, which arrangemen: 
admits of the slotted plates. and consequently their handles or shafts, turning 
freely on their screw bolts, studs, or pin joints, when the ratchets are clear 
each other, but which, by their teeth when pressed together by the set screws 
which pass through the centre of the said and also through the curved 
slots, retain the handles or shafts securely to the other parts of the side framings 
in any desired position, and when the handles or shafts are turned intoa 
position to lift the cutters from the ground, the handles or shafts are retained 
in such position by a spring catch or catches, or the handles can be equally 
well secured in their doubied or turned over position by means of tightening 
the screws which pass through the centre of the ratchets, The ratchets on the 
handles or shafts are placed in such a position behind the centres of the driving 
drum shaft as to give the machine when working a horizontal or lifting thrust, 
enabling it to move more freely and easily over the grass than is the casewith 
lawn mowers which are driven from the centre of the drum shaft, which gives 
an oblique thrust and forces the machine into the grass rather than along it, 
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Class 5.—BUILDING.—None. 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 
3243. W. RICHARDS, Birmingham, “ Fire-arms and cariridges."—Dated 8th 
December, 1866. 

The patentee claims, as respects the manufacture of cartridges, the combina- 
tion of a peg or anvil and percussion cap with a soft and cartridge case, In 
such manner that, after the charge has been fired, the whole may be pushed 
on into the bore of the piece and fired out with the next shot. He 
the base of a cartridge of a perforated wad in combination with a percussion 
cap and peg, so as to protect the sald cap and peg from accidental violence, but 
allow them to receive directly the blow of the striker, as described. 


Class 7—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Tpi , Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, de. 

3148. C. ey eee London, “ Muffs."—A communication.—Dated 


i 








and, Secondly, to certain hinery or app whe proj rq 
fibres of yarn may be shorn off. It is well known that the fine German yarn 
termed zephyr hus a peculiar silky and smooth finish, which renders it of much 
greater vaiue for knitting, embroidery, ano manufacturing purposes than other 
and coarser yarns. This may be attributed in a great measure to the quality 
of the wool used in Germany, the finest Saxony staples being employed in the 





In performing this invention the inventor makes the muff in two parts. 
The first part is made of a silk or other material for containing elder down, 
swan down, or other material usually used in staffing maffs, and the ends are 





secured by india-rubber, whalebone, cane, or other materiai. He lines the 
outside and inside with, by preference, different coioured materials, white and 


a EE FEEF 
iL ae8 
Fa 
ah i 
rep 

fh [it 

eis 
Hue 
it zak 
ler 
itu 
batebe 


M 
| 
| 
Ff 
E 


HT 
ih 
iE 
Ie 
: 


Ht 
; 
/ 
i 
if 
i! 


& 


Hat 
Nf 
ith 
| 
au! 
i | 
sr 
a i 


i 
: 
| 
F 
EF 
: 
i 
i 


: 
z 


i 
: 
f 
it 


5 
g 
g 
§ 
3 
F 

E-Esi 


i 
HUE 
a 
Ha 
HUE 
atat 
PFET 
Hie 
mf 
eeetise 
Einbi 


| 


affords space for containing meat or other edible matter —., . 
3169. M. A, F. MENNONS, Chancery-lane, London, “‘ a as 
of music on pianos, &c.”—A communication.— Dated 3rd , 1666. 
This invention cannot be described without refe: to the drawings. 
3172. E. MCLEAN, Islington, “ Pianofortes and harmoniums."—Dated 8rd 

December, 1866. 





5 sounding cavity or compartment is in the form of a 

semicircle or arch above the ordinary level of the top with which the chord or 

di of the or arch coincides.— Not proceeded with. 

3208. R. CARTE, Charing Cross, London, “ Improvements in the musical instru- 
ment designated the flute.”—Dated 5th December, 1866. 

This invention consists in a combination on the same instrument of the 
method of fingering the F natural with the first finger of the right, and the 
B flat with the same finger; also the F natural with the third finger of the 
right hand on the F natural key, as also the B natural and the F sharp by 
pressing down the first finger of the right hand, as on the patentee’s flute, or 
by pressing down the third finger of the right hand, as on the Bohm flute. 


Class 8.—CHEMIOAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 

and Lighting Materials, ion and, Preservation of Food, 
Prunting 





; 
and then he grinds it in a wet state, and submits the resulting paste-like mass 
to pressure, whereby he is enabled practically to obtain the whole of the soluble 
salts which it contains. Sometimes he omite the boiling as a treatment pre- 
liminary to the grinding. He then proceeds to treat the expressed liquor in 
one of the following ways :— First, he precipitates the zinc with milk of lime, 
taking care to add no more lime than shall be sufficient for its plete preci- 
pitation, and he then distils the liquor with additional lime, and obtains the 

; or after precipitating the zinc he adds an equivalent of 
———— it down to a 
tates 





sulphate of soda is extracted by boiling until its crystals are precipi- 
tated, or the whole is boiled down to and the muriate of 
ammonia sublimed, whilst the sulphate of soda remains in the sub- 
liming pot. Thirdly, he precipitates the zinc with sulphide of barium; and 
after expressing the liquor an equivalent of sulphate of ammonia is added, 
whereby the sulphate of hary ta is precipitated, and the liquor being expressed 
by pressure fron: this precipitate will nee oe the muriate of ammonia ,° 


lects the of 
pot. Fifthly, he precipitates the oxide of zinc with ammonia, and after ex- 
pressing the liquor from the precipitate, muriate of ammonia remains in the 
solution, which may be crystallised or otherwise treated. Sixthly, he treats 
the whole of the skimmings with sulphuric acid or the soluble sal's extracted 
from them in precisely the same manner as salt is treated in the mavufacture 


3127. G. BACKHOUSE, Blue pits, near Rochdale,“ Apparatus for manufacturing 
cardboard or pasteboard.”— Dated 2&th November, \866. 


surface of every composing 
or bottom sheet, and passing sheets over a roller by which they are brought in 
contact Fy partially combined sheets bet an 





a certain quantity of wheat, flour, and fresh 
boiled for a few minutes; the temperatare is then to 
sink to 150 deg. Fah., and the inventor then adds a certain q 
and water; he keeps this mixture for one 
half at a degree of heat equivalent to 150 deg. Fah. ; then boils again for 
few minutes and strains through a fine hair sieve.— Not proceeded with. 
3146. E. T. HUGHES, Chancery-lane, London, “ Saccharification of sugary sub- 
stances.”—A communication.— Dated 30th November, 1866. 
or 





i 
i 


such as evaporated juices, cane juice, syrups, or molasses from sugar manufac- 

tories or refineries. Not proceeded with, 

3152. W. CLARK, Chancery.lane, London, “‘ Manufacture of green colouring 
J 'ton.— Dated aw 1366. 








| 
| 
' 
| 





) 
: 
) 


THE ENGINEER. 











fact 
will 
space in front of that upon that 
ponte hig septa = in rat 9 tat igh depends me ih aon of tat 
a bust, in an apartment to which no light is admitted, excepting that which 
comes through an before which the said object is placed, and with 
such an aspect as will Sy ane as If needful he uses a 
mak ms er phn’ tes aise to that of the object 
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= ist December, 1466. 
According to one portion of this invention, instead of 

stoves or galleys in the usual manner, the 
the fire and the 





circulation of the heated products of combustion. In ships’ cooking 
wherein the construction thereof of their being introduced, he 
beneath the hot plate or stove top, and where convenient 

the stove or galley, a series of pipes or tubes connected together, or connected 
with the tubes in the tubular water box or the vertical tubulous — flue; 


the cooking stove or galley, as described, he so places dampers or draught 
valves above and below that the heat may be made to act directly and solely 
upon, or partially or not at all upon, the salt water distilling apparatus. 


3171. J. T. A. MALLET, Paris, “ jointly or orygen and 
chlorine from. the same chemical substance.”—Dated A pave be 1866. 
The patentee claims the process and apparatus described, whereby are pro- 
duced at will, conjointly or separately, oxygen and chlorine without any 
change or alteration being made in the apparatus or material, in the retorts, or 
in the mode of operation, 


3180. H. A. BONNEVILIE, Bayswater, “ White lead.”--A communication.— 
Dated 4th December, \866 


Tn carrying out this invention, litharge, the ores of lead crushed or washed in 
the usual way, or metal lead re)\iced to a@ fine condition, or 

into cold water, are used, 80 5 ‘o render the lead porous and bulky, in order to 
increase as much as possible its sarfaces, and either of these is submitted to the 
dissolving action of the nitric or sulphuric acids or their equivalents, after which 
the sulphate of lead thus obtained {is treated with pyroligneous 
or such tike acids combined or not with tincal or borax, 
solved in water and next dried over the fire on trays or plates. 


g 
= 
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which acquires a preservative covering of sulphate 
solving under the action of the acids adds to the mass of white lead being 
manufactured.— Not proceeded with. 


3189. W. H. RIGHARDSON, Glasgow, “Manufacture of iron.”—Dated 4th 
December, 1966 . 


The patentee claims. First, the process or processes of manufacturing or pro- 
ducing improved malleable iron as described, or any mere thereof. 
Secondly, the introduction of a blast or blasts of air or air and steam, either 
separately or combined, into the body or mass of metal in the puddling chamber, 
for the purpose of facilitating the manufactare and improving the quality of iron 
(in contradistinction to blowing air or steam upon the surface of the charge) as 
described, or any mere modification thereof. Thirdly, the process of man:ufac- 
turing iron by first introducing air or steam into its mass in the puddling 
chamber, and afterwards finishing it in the manner of puddling iron, as described, 
or any mere modification thereof. Fourthly, the use and construction of hollow 
rabbles, passages, or openings for the purpose of introducing a biast or blasts of 
alr or steam into the molten mass in the ling chamber, as described, or 
any mere modification thereof. Fitthly, introduction of pulverised oxide 
of (or any sub containing oxygen in combination) inte the 
mass of molten metal in the puddling chamber, as described, or any mere 
modification thereof. 


3214. J. WILLIAMSON, South Shields, “ Manufacture of alkalies."—Dated 6th 
D ; + 


7 ° 

It is well known to alkali makers that the vat liquors of black ash contain iron 
in solution in the form of ferrocyanide of sodium, which contaminates and dis- 
colours the products obtained The patentee destroys this 
by heating the vat liquors under pressure in an iron boiler nding 
a high pressure until they attain a temperature of about 310 veg. Fah., when the 
ferrocyanide is decomposed and the iron it contains is rendered insoluble, and 
can be separated by setuing or filtration. 


3227. J. and v. LOWE, Over Darwen, Lancashire, “ Apparatus to be a 
printing paper, calico, or other surfaces.”"— Dated 7th December, 1368. 
This invention consists, First, in an arfangement of mechanism to be a 
to the cylinder over which the fabric passes, and to the printing roller, and so 
to regulate and adjust their relative speeds thereby as to effect the proper 
“ registration” and coincidence of the pattern and colour. The apparatus consists 
of a pair of driving cone-drums, each having a worm on their gearing 
into a worm wheel, one being employed to drive the cylinder carrying the 
fabric, aud the other to drive the printing cylinder, so that they may be actuated 
independently of each other; a handle lever and guide fork is so connected 
with the strap or the cone pulleys that the movement thereof will inorease or 
diminish the speed of either cylinder or roller at will, so that if between the 
printings the fabric may have contracted or the attendant 
the handle inay vo speed the roller and cylinder as to cause the pattern 
coloar to duly coincide with the prev ous printing ; and the printing roler is 
provided with @ bi and s,ring by which it may be moved laterally for the 
same purpose, In order to regulate the 


g 
E 
E 
ba 
& 
= 
? 





| 


roller mounted in the ends of two levers over another guide roller, and on to 
the cylinder; at the opposite end of each of these levers is a sliding weight, 
and the fulcrum thereof is secured 


ge 
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moved after printing.— Not 
3233. T. GRAY, Wandsworth, “ Preparation bleaching materials or com- 
."— Dated 1th December, 1866. id 
‘The patentee claims neutralising the free acid contained in bleaching com- 
pounds or chlorine gas by passing the gas through an alkaline solution 
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Class 9 ELECTRICITY. 
Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 
3094, R. B. JONES, Nelson-terrace, City-road, London, “* Apparatus for trans- 
mitting and recording messages or signals.” — Dated 24th November, 1866. 

The patentee claims, First, certain improvements in apparatus for trans- 
mitting and recording messages and signals by means of a pen and fluid ink, as 
described. Secondly, the construction and mode of combining the mechanical 
apparatus for writing or recording messages by means of currents of electricity 
transmitted through instruments or apparatus substantially as described and 
illustrated in the drawings. Thirdly, certain mechanical contrivance or appa- 
ratus for supplying and regulating the supply of fluid ink to a pen or writing 
i , a8 described and illustrated in the drawings, or any mere modifica- 
tion thereof. Fourthly, a mode or method of stopping or patting out of action 
the pen or writing instrument, as described and illustrated in the drawings. 
3192, W. A. MARSHALL, Leadenhall-stree:, London, ‘* Insulating and protecting 

electric wires.” —Dated 4th December, 1866. 

This invention relates to introducing one or more insulated wires within a 
lead or other similar soft metal tube at the same time that such tube is being 
formed, and to causing an insulating substance in a liquid form to flow into 
such tube around the insulated wires, thereby to prevent the insulating covering 
being injured by the high temperature of the metal, and to fill up the inter- 
stices of and between the insulating covering and the space between the covered 
wires and the metal tube.— Not proceeded with. 


Class 10.-MISCELLANEOUS. 
Including all Specifications net found under the priceding heads. 

2892. J. C. NEWEY, Birmingham, “ Manufacture of clasps for stay busks, 
braces, &c."”—Dated 7th November, \#66. 

This invention consists, First, in the application of brass or other hard or soft 
wire in the manufacture of adapted especially for stay busks, but which 
are also suitable for braces, belts, bands, garters, gloves, boots, and leggings in 
lieu of sheet or flat metal, the materia! out of which clasps are ordinarily made. 
Secondly, in the application of clasps made of such materials to the purposes 
named. Thirdly, in the fastening of such wire clasps so as to give them the 
appearance of metal clasps. Fourthly, in the using of the said wire clasps for 
the ornamentation and protection of keyholes. 

2897. J. 8. CAVELL, Gray’s-inn-square, London, “ Construction of automaton 
Sigures or .""— Dated 7th November, 1866. 

This invention relates to certain impro' ements in the construction of auto- 
Maton figures or toys representing human or animal figures, or other articles 
c: pable of being moved or changed into various positions, or of perforning 
di.nces and other exercises. The inventor proposes to form the figures of 
paper, pasteboard, wuod, metal, india-rubber, gutta percha, or other suitable 
material, each limb being made separately, and united together by hinges or 
joints, and, when requisite, by universal joints or ball sockets, according to the 
motion req The trunk and limbs of the figure are to be made hollow, 
for the purpose of containing a series of wires, cords, or strings, or elastic bands 
with guide pulleys and rings or loops for conducting such cords, wires, or 
strings to the various limbs, and for attachment thereto. At the back of the 
figure an aperture is formed for the pa-sage of these cords or wires, and the 
figure is supported by a hulluw pivoted joint ‘at the back through which the 
cords or wires pass —Vot proceeded with. 

2899. G. CHURCHILL, Norwood, “ Chuck for holding drills."—A communica- 
tion.—Dated 7th Novembor, 1866. 

This invention consists in producing a cheap and efficient chuck for holdin» 
drills and other tools ina central position, so const ucted and arranged that 
the jaws can be forced simultaneously towards the centre of the chuck to gripe 
the drill or other tool by simply turn ng a cap employed in one direction, and 
the jaws can be drawn simultaneously trom the centre to liberate or receive 
the drill or other tool by simply turning the said cap in the oppusite direction. 
2901. C. SUTTON, Holloway-road, London, “ Toy to be actuated by steam.”— 

Dated ith November , 1866. 

This invention co.sists in the use of a bulb of glass with a tubular stem 
issuing from the top, and having a small orifice at the end. This instrument 
is suspended by means of a chain or wire from any suitable support, and there 
is a swivel in the chain or wire which allows the instrument to rotate freely ; 
the bulb is filied with water or liquid by warming it over the flame of a spirit 
lamp, and then plunging the point of the tubular stem in the water or liquid. 
The instrument being thus prepared the bulb is heated by the lamp until the 
water or liquid boils, and the steam then issuing from the orifice at the end of 
the tubular stem causes the instrument to rotate rapidly, the stem being 
directed in such manner that the steam issues in a line at right angles to the 
axis of the bulb or nearly so. 

2904. W. E. NEWTON, Chancery-lane, London, ‘‘ Cleaning the exterior of houses, 
public buildings, jects of art, &c."—A communication.—Dated 7th 
November, 1866. 

This invention relates to an improved mode of, and apparatus for, cl 
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. GEDGE, Southampton-buildings, Chancery-lane, London, “ Pre- 
serving the banks of rivers and watercourses.”—A communication.—Dated 


composed of bricks or artificial or 
natural stone, forming oblong cubes of about 20in. long by 10in. in breadth, 
and varying from 2in. to Gin. in thickness, tied together by iron rings, so as to 

part of the bank which is to be preserved is 
— Not proceeded with. 





2911. R. J. EDWARDS, Bow, “ Jmpr t the ufc "¢ of emery and 
also in apparatus for cutting such "— Dated 8th November, 1866. 


The object of this invention is to render woven fabrics impervious to the 
gluten or other adhesive substances used for fastening on pulverised emery, glass, 
or other abrasive substances. The patentee puts a thin film or sheet of paper 
al both sides of the cloth, fastening it on with flour paste or other 
gluten. 

2914. T. HORSLEY, Pinzton, Nottingham, and G. KNIGHTON, Riddings, near 
A , ** Core bars or barrels.” —Dated 8th November, 166, 

In constructing core bars or barrels, according to this invention, a metallic 
cylinder is employed, which is divided into sections, by preference in three 
sections, and these sections are hinged together ; this, however, is not new. The 
present invention consists in the manner in which the sections are retained in 
the expanded state, and by which the sections are caused to contract in order 
to admit of the core being withdrawn from a casting. This is done by meana 
of a sliding box mounted on one of the outer sections, and which carries 
keys or wedges, which enter and are held by corresponding sockets on the 
outer section. It is preferred that two of the sections of which a core bar ot 
barrel is composed should be comparatively large, whilst the third section 
should be comparatively small, and the small section is hinged in such manner 
as to admit of its opening inwards. This small section has on its inner surface 
the sliding bolt or bar sliding in staples or guides; this sliding boit has on it 
projecting fingers, with keys, wedges, or catches thereon, which, when the 
cylinder is expanded to its full dimensions, and the boit is slid endwise, enter 
sockets, staples, or catches fixed on the interior of another section of the 
cylinder, and by such means the core is retained iu its expanded condition, but 
on sliding back the sliding bolt, the fingers with the keys or projecti ns thereon 
pass out of the sockets, staples, or catches, and the smaller section readily falls 
or is moved inwards, and then the other parts can readily contract also. 

2917. E. K. HEAPS, Leeds, ** Cooking ranges.” —Dated 9th November, 1865. 

The First part of this invention consists in rendering an oruinary Yorkshire 
range capabie of conversion at pleasure into a closed or into an open or ordinary 
Yorkshire range. kshire ranges have been made with closed fires, but not 
with the provision for converting them into Yorkshire or open fire ranges. To 
effect this the p aj ble plate of iron, furnished 





uses an adj le and 
in the usual manner with an orifice, and so made as to rest on either ~ide of thé 
fire-place, and on the bottom part of a strong permanent back or flue plate, 
which back or flue plate is secured by bolts or screws to the covering of the oven 
on one side and to the covering of the boiler on the other side. When actosed 
fire is required the smoke passes through an aperture in the brickwork at the 
back of the fire, and then passes behind the permanent back or flue plate into 
the chimney. When an ope: or Yorkshire range is required. the whole of the 
adjustabie and movable plate of iron, with the orifice, is entirely removed; a 
damper, which is fitted into the back or flue plate behind the fire-place is then 
pushed in, and by so doing the smoke is prevented from passing through the 
aperture behind the fire in the brickwork, and ascends int e regular way, as 
in an ordinary open or Yorkshire fire range, for the smoke now passes in front 
of the back or flue plate, whereas the smoke pas-ed through the aperture in the 
brickwork, and behind the back or flue plate when as a closed fire range. The 
Second part of the invention consists in the adaptation of a curved flue to the 
side boiler, such flue forming a part of the same, and affording greater heating 
surface, a3 well as allowing greater depth of boiler, and consequently a larger 
amount of water contained in the boiler. Similar flues have been u-ed in back 
or bath boilers to force water and other liquids with, but this flue has never been 
adapted to common side boilers. This boiler is not 10 furce water with, The 
Third part of the invention consists in the adaptation of fire-brick to the 
bottom ef sheet iron and cast iron ovens in lieu of the metal bottoms, 

2920. S. W. WOODROFFE Costock. Nottingham, *‘ Construction Of privies, dust- 

holes, commodes, water-closets, &c.” — Dated 9th November, 1866. 

This invention consists in the employm -nt of one or more discs, flaps, doors, 
or covers, hinged or otherwise attached to the underside of a seat, flap, door, 
or cover, above which is placed another seat. flap, door, or cover. This last- 
mentioned seat, flap, door, or cover is capable of being depressed by hand, or 
by the weight of the user, or other weight; such upper seat, flay. door. or 
cover has projections on its under side which pass through slits cr apertures in the 
lower seat, flap, door, or cover. and press upon projections on the upper side 
of the first-mentioned disc or discs, daps, doors, or covers, which has or have 
weights or equivalent contrivances on its or their lower side, so that it or they 
shall effectually close or cover over an orifice or orifices at, to, or near which 
it or they is or are attached whenever there is no pressure upon the upper 
seat, flap, door, or cover. But when pressure is applied to the upper Seat, 
flap, door, or cover, such hinged, or otherwise attached discs, flaps, doors, or 
covers will recede, slide, or fall away from beneath the orifice, leaving the 
whole space below such orifice open for the passage of any substance or liquid 
which it may be desirable to pass through the same, and on the seat being 
relieved of pressure the discs, flaps, doors, or covers will assume such position 
that they shall form an air-tight closure, and thus prevent escape of effluvia 
or noxious gas or vapour. 

2921. J. H. JOHNSON, Lincoln’s-inn-fields, London, ‘* Fastenings or couplings,"— 
A communication.— Dated 9th November, 1866. 

The essential feature of this peculiar fastening or coupling consists in the 

employment of a stem and a socket combined with a locking and releasing pin. 

The stem is provided with a curved notch on one side, if intended to remain 

fixed when coupled, or with an annular curved groove all round if intended to 

be capable of rotating or swivelling when coupled. The interior of the socket 








the walls of public buildings or private houses, objects of art in stone, marble, 
or metal; walls, pictures, carriages, wagons, and all objects generally that 
require a complete cleaning, and consists in the application of steam pressure, 

1 ploy of diffe liquids suitable for cleansing or for coating or 
washing with a solution for silicating the surface when desired. The apparatus 
employed for this purpose consists of an injector or suitable apparatus for 
raising and delivering the cleaning liquids, and also a steam pipe connected 
with a movable generator. 


2905. T. KERSHAW, Hulme, Lancashire, “ Looms."—Dated 8th November, 1866. 
‘This invention relates to that portion of the taking-up motion of a loom for 
weaving, ordinarily termed the emery roller, and consists in a novel adaptation 
to the said roller whereby the coating of emery ordinarily applied to the sur- 
face thereof may be with, and a superior effect obtained. At the 
back part or inner side of the said roller the patentee applies another roller, 
of smaller diameter, and of or covered with a substance 

of an elastic or partially elastic character, such as caoutchouc, gutta-percha, 
leather, cork, woven or felted fabrics, or other suitable material, the journals 
or bearings of the said additional roller having sufficient play in their supports 
to admit of its resting upon or in close contact with the surface of the main 
roller. The woven cloth is the main roller to the point of cou- 
tact with the additional roller, over which last named roller the cloth is passed 








to bringing it inte contact with the lime with which it is to be bined, or 

mixing some suitable alkali with the ground lime, or with the bleaching 

powder previous to using the same for purposes, as set forth and 

described. 

3195. C. E. BROOMAN, Fleet-street, London, “ Manufacture of colouring 
matters.” —A communication.—Dated 5th December, 1866. 

The patentee claims the manufacture of violet colouring matters from 
metbylaniline. or from dimethylaniline, or from a mixture of these two bases, 
by either of the processes hereinbefore described. 

. nylgnitine. de " ; 





and secured to the cloth beam in the usual manner, the action of the above 
described combination of rollers being such that the hold upon the cloth 
increases with the strain upon or weight applied to the warp. 

2906. J. K. HEYWOOD, Kilkenny, ** Machinery and cutters for making bungs 
and taps for barrels, &c.”~-Dated sth November, 1867. 

The machinery employed for making bungs and taps for barrels, according to 
this invention, is arranged as fullowa :— Against the spindle or face-plate of an 
ordinary lathe or upright drilling machine the inventor fixes a hollow block or 
cylinder of iron, or any other suitable material ; this block or cylinder he 
terms the cutter block ; it is tormed with a tail-piece that fits into the driving 
spindle of the lathe or drilling machine (the said spindle being hollow), whilst 
the outer end projects sufficiently far beyond the face-plate or spindle for 
suitable cutters or knives to be fixed thereto. On the said cutter block or 





cylind@& he fixes four cutters or knives by means of screws ; inside of the 





corresponds to the shape or the stem, and through one side of it there is 
passed transversely the locking and releasing pin, which in all cases is of a 
circular section. This pin has a notch made on one side of it of a corregpond- 
ing section to the stem to be coupled, the radius of the pin being the same as 
the radius of the curved notch or curved annular groove in the stem. In 
coupling or fastening the two parts together the locking pin in the socket is 
first turned so as to cause its noteh to coincide with the interior of such socket. 
A free ingress is thus afforded to the stem ; which is now inserted, and when 
home it is secured to the socket by simply turning the locking pin, so as to 
bring its solid portion into the transverse notch or annular groove in the stem. 
To release or uncouple the parts the locking pin is turned back again so as to 
suing So cet eqgeely SS Sian, Week the latter will be free to be withdrawn 


2922. F. B. DOERING, Bayswater, London, “ Improvements in engines for boring 
rock and other mineral, and in frames or stands boring engines.” — Dated 
9th November, 1866. “e = - 





_ to impr - ore se i ion for boring 

present patentee obtained letters patent, dated \3th 

December, 1865 (io, ails). The present improvements in bor! 
a 


of a thread on each of he we beaten 
shafts of the engine instead of forming a complete thread upon one of the 
shafts, as described in the specification of the former patent. The patentee 
dispenses with the toothed wheels shown in the drawings accompanying the 
said specification, and substitutes for them a worm wheel which works bet' " 
the two su shafts. The worm wheel is moved by a ratchet wheel and 
worm wheel which are placed on the neck of the cylinder cover, and. Fatchet 
wheel is actuated by a pawl connected to a lever moving on the neck of the 
c;linder cover or otherwise. A second ratchet wheel for giving the t 
motion as described in the said specification is situated behind this lever, 
is worked from it by a second pawl. This lever is put in motion by a con- 
necting rod from the transverse shaft described in the said specification. To 
return the engine to its original position after completing a hole the two sup- 
porting shafts are moved asunder to free the worm wheel. The improvements 
m engines ally in an imp d method of moving the 
slide valves. consists in attaching a spring or drawing 
appliance in the form of an air cylinder or otherwise to the forward end of 
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Chancery-lane, 
‘ion — Dated 9th November, 1866. 
This invention consists in so arranging a slot or bayonet joint in the shank 
of the blade that the blade can be inserted in or removed from 
sli ing it on or off the usual pin or pivot upon which it turns without any 


change in the handle or pivot. 
2928. H. A. BONNEVILLE, Porchester-terrace, Bayswater, “‘ Coffee hullers.”— 
A :ommunication — Dated \Wih November, 1866. 
This invention cannot be described without to the drawings. 





Not proceeded with. 
2939. T. SKATFB, Susser-place, Regent's Park, London, “ Apparatus to be used 
tn obtaining ” — Dated 10:h November, 1866. 
The patentee claims the use of a vibrating or table, with or without 
a reflecting mirror, for the purpose of producing by means of vibration among 
particles an instantaneous combustion of any actinic powder, or other 
deflagrating or easily flammable subtances, when used for the 
obtaining photographic pictures, substantially as described. 
2943. J. G. TONGUE, Southampton-buildings, Chancery-lane, London,“ Machinery 
— and heading nails.”—A communication.—Dated 10th November, 
1 


This invention relates to cutting and heading nails by machinery without 
turning or reversing the nail plate to give the requisite taper after each 
successive cut. The nature of the invention consists, First, in the combination 
of a pair of cutters having in addition to their clipping action an oscillating 
motion about an axis perpendicular, or nearly so, with their cutting edges, a 
direct forward fecding device, and a pair of headers. Another 

rtion of the invention consists in a novel combination in a nail cu and 

machine with a straight or direct nail-plate feed of cutters, nipper, 
gripper, and headers, arranged for operation together on aframe or bed, having 
an oscillat‘ng movement about an axis pendicular, or nearly so, with the 

clipping edges of the cutters, and the said invention further consists in a 

peculiar arrangement of the nipper relatively to the cutters and headers in nail 

cutting and heading machines, and operating to turn the cut blank at or about 
the middle of its length on to its “ flat” prior to its being gripped for heading ; 
also in so operating headers on opposite sides of the teed as that by giving them 
in addition to their heading action, a united oscillating movement in a cross- 
wise direction relatively to the feed, the blanks are successively acted upon by 
the opposite he: I y. Thei jon cannot be described in detail 
without refe to the drawings. 

2943 J H. JOHNSON, Lincoln’s-inn-fields, ‘‘ Manufacture of chains."—A com- 
munication.— Dated 10th November, \866. 

This invention relates to a peculiar construction, arrangement, and combina- 
tion of m:chinery or apparatus for forming the links of chains ready for being 
welded, and consists, essentially, in constructing a machine for forming links 
for chains so that it shall grasp the iron supplied to it, form the link, cut the 
scarf or bevel for the joint or weld, and give the desired overlap for welding, and 
continue to feed up the iron until it is entirely expended in forming links. 

2944. J, H JOHNSON, Lincoln's-inn-fields, London, “ File-cutting machines.” — 
A conmunication.— Dated 10th November, 1866. 

This invention consists in moving the file blank and its bed through the 
medium of a feed screw and screw nut, such feed screw being operated by 
means of a ratchet wheel and a paw! receiving its motion from levers and a 
cam. A guard or shield is combined with the said ratchet wheel and pawl for 
regulating the travel or motion of the said feed screw, so as to obtain the 
desired movement of the file blank and its bed, and the graduating of the 
cutting of the file teeth. 

2448. G. CRAWSHAY, Gateshead-on-Tyne, and J. THOMAS, Newcastle-on-Tyne 
- ing pig or cast iron for puddling into wrought or malieahle iron,.”— 
Dated \0th November, 1866. 

This invention relates to certain improvements in the means of preparing or 
refining pig or cast iron so that it may be fit for the process of puddling into 
wrought or malleable iron. The patentees p to melt the iron in a com- 
mon cupola or blast furnace (or it may be melted in any other furnace ap- 
plicable to the melting of cast iron), and to use as fluxes clay and iron slag. 
And if the flax made from these materials is not fluid enough they add a 
small quantity of wrought iron, which will assist in making a fiuid flux; or 
they may add a smail portion of lime, limestone, or cha'k, and when the iron 
is m«lted it will percolate through the fluxes to the bottom of the furnace, and 
will be thereby cleansed of many impurities by coming in contact in a divided 
state with the clay flux. The clay may he raw or burnt, such as old bricks, if 
not too sandy. For the purpose of strengthening and otherwise improving the 
pig iron, a certain proportion of fine iron ores, either raw or prepared, may be 
added durng the process. 


2951. G PERRY, Birmingham, “ Lockets, brooches, &c.”—Dated 12th November, 
1866. 








According to this invention great facility is obtained in exhibiting or display- 
ing at pleasure any one of a series of photographie or other miniatures con- 
tained in the locket, brooch, or other article of jewellery. 


2953. J. INGRAM, and H. STAPPER, Manchester, “ Apparatus for testing the 
lubricity of oils and other lubricants.” — Dated 12th November , 1866. 

The patentees ciaim, Firstly, the system or mode of testing the lubricity of 
oils and their lubricants between cylindrical, concave, and convex surfaces, by as- 
certain ng the amount of frictional motion which will be required to produce a 
given temperature, substantially as described and ilh d in the drawings. 
Secondly, the system of stopping the rotation of the apparatus by self-acting 
means when the given temperature has been attained by a thermometer, and 
an electro-magnet, and connected mechanism, substantially as described and 
illustrated in the drawings. 


2954. W. ROUTLEDGE, and F. J. OMMANNEY, Salford, “* Self-acting Fe 
Sor cutting or getting coal, boring rocks, &c.” —Dated 12th November, 
1866. 


The body of this apparatus for getting coal consists of a cylinder, valve box, 
and side passages all of one piece, the cylinder being at one end permanently 
closed and at the other end fitted with a gland or nut having a hole in which is 
placed a tcol or cutier holder. In the interior of the cylinder there is a long 
piston, having its ends fitting the cylinder, the intervening space between the 
ends being of less diameter for formmg a chamber between it and the cylinder, 
which chamber i with p ges leading to both ends of the valve 
box, and also by a holein the cylinder with the atmosphere. The valve box 
has a circular bore, and is fitted with a circular valve with the necessary pas- 
sages, the box being provided with a pipe hole for the supply of compressed air, 
steam, or other motive power, and a pipe or hole for the exhaust. At one side 
of the cylinder ard valve box there is a passage communicating with an open- 
ing in the cylinder near its closed end, and at another side a passage communi- 
cating with an opening at the o:her end of the cylinder, and also with an open- 
ing leading to the tool or cutter holder. When eompressed air is supplied to 
the vaive box it pa-ses through an opening in the valve, and through the 
sage near the clused end of the cylinder, and acts with power on the head of 
the piston, so as to force its other or foot end against the head of the tool or cut- 
ter holder, thereby driving the tool or pick into the seam, and cutting or 
getting the coal; the exhaust air having previously passed exhaust 
passaye and b \ 
tions are 1, P' : 
and shifting back the tool and piston to their original ; ositions, and so on con- 
tinuously. The valve is shified to and fro by the working of the piston which, 
in ite fe and kward . and covers the 
leading to both ends of the valve box, and allows a 
to act alternately on both ends of the valve, and shiftit at 
eee. The principle worked out in this machine is the obtaining of the coal 

y a succession of rapid blows instead of the long and powerful strokes of most 
other machines.— Wot proceeded with. 


2967. G. CRAWSHAY, 
** Improvements in 














Gateshead-on-Tyne, and J. THOMAS, Newcastle-on-Tyne, 

the treatment of titaniferous iron ores, and in 

ne med also for utili: the scoria produced.” — Dated 12th Novem- 

The patentees claim, First, the mixing of pig or cast iron with the titanic 
fron ore ; and Secondly, the use of slag or scoria produced from 

titaniferous iron ores for the improvement of iron that is not titanic, sub- 

stantially as described. 

2960. A. HAWKINS, Hatton Garden, London, “ Sculpturing or forming orna- 
mental and other devices on and in marble, stone, and other substances.” — 
Dated \2th November, 1866. 

For the purposes of this invention blocks or moulds, usually of iron or steel, 
are employed, but other material may be used in forming them, having the 

Teverse of the 


or other substance, striking the same again 
Water and sharp sand, or other suitable grit, are copiously 
surface which is being sculptured or formed by this process of beating. 
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The object of this invention is to the 
frames, letters, scroll or relief work, counter-sunk 
woods, marbles, or metal, or to carve 
which a pattern the article to be 
tracing instrument is used to follow the pattern, and a 
to effect the cuttingor carving. The invention relate toa bed for carry: 

and article to be carved, and having an endwise 
angles to the plane in which the cutter and tracer move in 
three or more universally-jointed arms, 
stationary frame, and at the other end to the head, upon 
the cutter and tracer. B, 
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moment directing the revolving cutting tool with 

the carving. 

2979. C. M. BATHIAS, Paris, ** Apparatus for 
machinery or the distance travelled 


| 
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the working of which enables one of ascertaining in an 
augmenting the discs by a series 

all sorts of machines or vehicles. The 

cross, has ten concave sides, on which are inscribed 
The carries ten teeth which catch 

asingle tooth on its 
cavity of the sides of the first 
jointed together, their thickness 
first disc is shipped on to 
convenient distance, so as ith 
ethers. Disc No. 1 in one revolution bears along at the same time disc 
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sides, 30 calculated that 


the sum of their revolutions correspond with 
the wheels of the vehicle, 
measured, 


the circumference of which has been previously 


2980. H. A. BONNEVILLE, Porchester-terrace, aye London, “ A 

to teach book-keeping.” — A communication, —. 14th November, 
The patentee claims the arrangement and combination of movable 
cardboard, and of a tableau or divided into in which 
are inscribed the different debtor or creditor accounts made use of in commer- 
cial or other operations, so as to be able, by merely uplifting the necessary 
pieces of cardboard, to have substantially under one’s eyes the manner of trans- 
ferrimg the writings on to the journal, 


Johnstone, Renfrew, “ Multiple drilling machines.” — 
. designed principally for rendering 
iP ng convenient in use than hitherto, and more 
easily adjustable to different pieces of work. The details of the machine may 

useful fication there is girder or frame 





horizontally. standards 80 
that the saddle overhangs the article (a kee! bar, for example) to be operated 
upon, and offering no jon to the of the article longitudinally 
under the saddle. In the outer or front vertical face of the saddle 





ih 


spindle to drill another set in continuation of or 
already drilled. ‘The drill spindles are driven 
driving shaft carried above the girder, and having 
which gear with bevel wheelson short spindles, having 
on ‘heir front ends in gear with bevel wheels on the drill spi 
transverse spindles are carried each by a bracket formed on or 
respective drill-spindle sockets, and extensions of these 

wheels on the 
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applied in the on the ends of 
pipes, or upon pipes having plain surfaces. To dive thekes Gb ceutcnntia of 
pipes 


2985. H. HUGHES, Birmingham, “ Manufacture of tubes and other articles.” —~ 
Dated 14th November, 866. 


This invention in imparting to the tube or other article, whether 
solid or hollow, shapes or designs which are partly raised above and partly 
depressed below the original surface of the tube or other article. For the pur- 


: 
: 


This invention cannot be described without reference to the drawings.—Wot 


proceeded 
2988. J. C. MORRELL, ef tn the construction 
Pt. and an pon wen prc tem must 14th moe, 


i 

fe 
is 
: 
Hs 


ti 


i 

Hy 

§ 

i 

i 

| 

i 
ite 
tite! 


t; 
Hi 





| 





: 
| 
i 
i. 
i 
Hil 


i 
rt 
ltt 


fl 
i 
Fg 
Hf 
a 
i 
il 
ult 


fi 


4} 
i 
5 
Hl 
He 


i 
i 
il 


i 
i 

i 

tt 
i 
it 
fl 
cH 


: 

F 

4 

ii 

j 

Z 

g 

i 

He 
eetsttelte 
Ht 


E 


apparatus in 
arranged to be about the same as in the ordinary stamping presses, 
Ge toch ond o-hall, more or lest, 9s convenignt br the eperatur. et praneaed 


DRUCKER, London, “ Combined punching and eyeletting 
machine.” — Dated \6th November, 1866. 
This invention cannot be described without reference to the drawings. 


3005. G. DAviEs, Serle street, Lincoln's inn-fields, “ Method of and 
‘for slapping or desing comile.”—-A comnanttation- betes 1th Recenter, 


: 


The principle of this invention comprises a metallic cap or 
eS the lewer 


i 
iH 


ee ee nee a 
is closed by a screw terminating in a button, and a washer of india- 
rubber below; this button serves to make the joint when the screw is in its 


place. To close the vesgel the capsule (without its screw) is placed ever the 
mouth thereof, and the ring of india rubber bends up all round between the 
outside of the mouth and the inside of the cover, the air escaping through the 
hole above named, the screw is then inserted and screwed up to the india- 
rubber washer. To remove the capsule it is only necessary to pull it upwards. 
—WNot proceeded 

3006. G. DAVIES, Serle-sireet, Lincoln's-inn-flelds, London, “ Inkstands.”~A 


phragm compresses the which is between the surface of the ink 
cover, and in this manper exactly the same effect is produced as 
plunger of the piston inkstands, that is to say. that the air, by exercising more 
or less pressure upon the ink, causes the level thereof to rise more or in 


3008. J. VERO, A . Warwickshire, “ Manufacture of boots and shoss.”— 
Dated \ fovember, 1866. 
This invention essentially, in the mannfacture employment of 
oes, formed 





an ."— Dated \6th November, 1866. 
This instrument is chiefly intended to be employed in prodacing anasthesis 
while extracting or operating teeth. The apparatus resembles an 
ordinary pair of sugar tongs, except that the two concave ends are turned dewn 
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Jury 12, 1867. 





3021. F. H. GossaGe, Widnes, Lancashire, “ Preparing 
process of decorticat ication.” —Dated 1s Sees Ir65. 

In preparing cotton seeds for the process of decortication the 
them in water, submits them to steam or to moisture by other means, which 
S00 Ro leas found ieneens the Bored Gem earseentias eaten matters, and renders it 

y the action of rollers 

husks, and other 


i 
itt 





3034, on GREENWOOD, Leeds, “ rare of lathes.”-- Dated 19th. November, 


This invention cannot be described withoat reference to the drawings. 

3041. T. M. yp ane York Chambers, we pe a afin agp London, “* Improve- 
ments in the manufacture of chains and chain cables, and in the machinery 
therefor.” —Dated 2th November, 1866. 

This imvention caunvi be described without reference to the drawings.—Not 
proceeded with. 


3042. C. D. ABEL, Southampton-buildings, Chancery-lane, London, “* Improve- 
ments in oe ween in the machinery employed for that purpose.” —A 
communication.— Dated November, 1866. 

The patentee claims, First, phen liquor or moisture from tan by 
passing the same between cylinders exerting pressure thereon, substantially as 
described. Secondly, constructing apparaius for drying tan consisting of a 
series of two, three, four, or more cylinders, between which the tan is made 
to pass successively, and which are so arranged as to exert a gradually 

increasing and elastic or yielding pressure thereon, substantially as described. 

3044, A. HUNTER, Edinburgh, “ An improved mode of ascertaining the true 
position of such vessels as have foundered at sea, and improvements in the 
apparatus or means connected therewith.” —Dated 20th November, 186. 

This invention comprises three essential or main parts, viz., an air vessel or 
bnoy, a connecting line or r pe, and a reel on which the = is wound, The 
arrangement of these parts will be obvious —Not proceeded with 
3045. E. THOMAS, Aberdare, Glamorganshire, “ Safety lamps.” "—Dated 20th 

lovember, 1866. 


According to the present ordinary construction of miners’ safety lamps the 

glass is held in the lamp by means of a plain or flat metal ring, which fits 
into a screw on the lower part of the frame of the lamp, and bears directly 
against the bottom of the glass, no allowance being made for expansion of the 
glass, and hence the frequent fracture of lamp glasses. As it frequently 
happens moreover that the glass and ring do not fit together accurately, an 
inlet of foul air often takes place at that part. The ring is constantly liable to 
become unscrewed by simply turning the glass from the outside, the friction 
of the glass against the ring carrying it round withit. Now according to this 
invention the patentee forms an annular groove on the surface of the ring, 
and causes the glass to fit into such anuular groove on the surface of the ring. 
And in order to prevent the possibility of the ingress of foul air to the lamp at 
the top and bottom of the glass, and to allow for expansion, he introduces at 
those parts an clastic packing ring or washer of vulcanised india-rubber, and 
at the bottom of the glass he interposes a loose metal ring or washer between 
the india-rubber and the annular grooved ring. By these means the loosening 
of the securing ring by turning the glass is prevented. 

3046. R. A, HARDCASTLE, Newcastle-on-Tyne, “‘ Machinery or apparatus for 
raising and lowering heavy bodies.”— Dated 19th November, 1806. 

This invention relates to certain peculiar bi and ar its of 

pulleys, endless chains, cords or bands, and gearing with a view to the obtain- 
ment of a differential action in the raising and lowering of heavy bodies, 
and consists, essentially, in the employment in a fixed block of two sheaves 
carried on separate axes of their own, such axes not being in the same axial 
lire with each other. These sheaves gear into an intermediate wheel or gear 
directly into each other, without the intervention of the intermediate wheel. 
‘This gearing may either consist of ordinary gearing, or of any convenient form 
of frictional gearing, and may either be formed on the sheaves themselves or be 
fitted separately on to the axes of such sheaves. The sheaves themselves may 
either be of the same or different diameters; in the former case the corre- 
sponding gearing wheels will be of different diameters but in the latter case 
those wheels may both be of the same diameter. By suitably passing an end- 
less chain, rope, or flat band over the said sheaves and under a stratch block 
contained in one or both of the pendant loops of such chain, rope, or band, and 
by hauling on one or the other side thereof, the weight may be raised or 
lowered.—Not proceedzd with. 

3047. C. E. BROOMAN, Fleet-street, London, ** Method of coating or covering 
iron and steel with copper or copper alloys.”—A communication,— Dated 
20th November, 1866 

This invention 1s based upon the employment of electro-metallurgy applied 
to cover iron and steel with a coating jor covering of copper or copper alloys, 

such as brass and bronze, 


3048. J, ROBERTSON, Manchester, “ Apparatus for regulating and controlling 
the pressure and flow of fluids.”—Dated \9th November, 1806. 

In the use of steam it is desirable to reduce its pee to a limited — 
and in: applying steam for warming or other purposes it is necessary to 
charge air from the pipes and warming apparatus as well as the water of — 
densation, as such air or water seriously obstructs the development of heat. 
The discharge of air or water of condensation should be effected without per- 
mitting the escape of steam along with them, and the object of this invention 
is to accomplish these objects in a more simple and effectual manner than 
heretofore, To regulate the pressure the patentee constructs a vessel or valve 
box of suitable shape provided with a cover having inlet and outlet passages; 
inside this vessel, and connected with the inlet, is an extended branch pipe; 
through the said branch pipe, and working at about right angles thereto, is a 
spindle carrying a pair of inverted conical equilibrium valves; the spindle 
extends downwards to a cavity in the bott.m of the vessel a valve box, which 
cavity contains mercury, and floating therein a piece of wood (or other 
buoyant substance) to which the bottom of the valve spindle is attached. and 
which is thus caused to rise or fall as the quantity of mercury in the 
savity is incr: ased or diminished, thus opening or closing the valves. A small 
pipe is attached so as to cover an orifice in the bottom of the cavity, and the 
said pipe is continued in an upward direction, the upper end of the pipe being 
provided with a cup or receiver, this cup or revelver being adjustabie 
in height to the pressure required. The adjustment is effected by a 
tube, which is constructed so as to slide through a stuffing-box on an outer tube, 
or the regulating column may be formed by the use of a pipe or tube passed 
through the float, and longitudinally through the equilibrium vaive spindle 
through the cover of the vessel or valve box, and thence to the receiving cup. 
The steam, on entering the vessel or valve box, forces a portion of the mercury 
from the cavity to the receiving cup, and this continues until the float falis 
avd draws down the spindle and valves nearer their seating, until the supply 
through them is equivalent to the consumption at the pressure fixed by the 
height of the columnas arranged. To effect the discharge of water he constructs 
& vessel within which is a second vessel or float buoyed up by the water of con- 
densation contained in the outer vessel, ing the exterior of the 
inner vessel. To the bottom of the inner vessel or float a spindle is attached 
connected with a valve situate in the cover of the outer vessel, and from this 
cover or tube descends externally to the valve spindle and terminates near the 
bottom of the inner portion of the float. When the water of condensation has 
accnmulated sufficiently to overflow from the outer vessel into the inner vessel, 
and to fill or nearly fill the same, the weight of this vessel then becomes suffi- 
ciently great to draw down, by means of the spindle, the valve before named 
from its seating, and thus permits a portion of the water to escape, after which 
escape the vessel is sufficiently lightened to be again buoyed up, and to close 
the valve, the descending tube enclosing the valve and spindle, forming a 
water-tight column, which is thus interposed betwixt the valve and the steam 
space. A lever and weight may, wher desirable, be employed to press down 
the valve and regulate the power of notation. To prevent the escape of 
steam whilst the discharge of air is effected, he attaches one or more bars or 
layers of brass to a similar piece or pieces of iron; connected with the bar or 
layer of brass is an air valve for closing an orifice outwards, and to the atmo- 
sphere. On the admission of steam the air is free to escape until the steam 
has reached the bar + or layers of brass and iron above described, when the 
tem,erature causes the brass to be deflected or raised into the form of a bow. 
thus giving the necessary motion to the spindle and closing tne valve. 





i is 
pieces a 


whole end to the form of spring desired. At whichever 
cn ei ae eas aig era 
. C i N.B., “ Purifying polluted water.”—Dated 
Qist 
in States to 6 pacitine suede of _seuiens Nutone various substances 
the purpose to the purification of sewage and other dirty or 
water, and a ee Ee ao aes are 
by grinding or reducing them by any convenient or suitable 
cronieames in ustream of the water to 00 purided.— Sot procesded with. 
3057. J. — St. Alkmund's, Derby, “ Artificial incubator.”—Dated 2\st 


3058. A. V. NEWTON, Chancery-lane, London, “ Machinery for manufacturing 
and rivets.”"-A communication. Dated 21st eg i863. 
This invention cannot be described without 
3064. J. NICHOLSON, Oldham, “ Manufacture of pity yor — Dated 22nd 
November, 1866. 


This invention consists in the novel manufacture, construction, and arrange- 
ment of the safe door, which is formed 40 as to overlap and cover the edges of 
the safe upon which the door or doors are closed, that is to say, the sides of the 
door or doors ate made so as to cover the whole surface or front of the safe 
from the hinges to the outer edges, the sides or extremities of which are = 
pe neat tp moan ag Av pene. aap side, and top, and 
botiom plates of the safe.— Not proceeded with. 

3063. 5 ane, castle-on-Tyne, “ A us to be used in cutting coal 
and other minerals.” — Dated 2\st No , 1866. 

The patentee employs a carriage arranged to traverse on rails or guides 
parallel to the face of the coal or mineral; from the side of this carriage there 
Patan a jib or arm with a pulley at its end, and an endless chain passes 

this pulley, and also around another pulley on an upright axie on the 
The chain works in guides on the jib or arm, and has two cutting 
tools fixed upon it, so that immeuiately after one tool has gone out of action 
the other comes into work, or more than two cutting tools may be employed. 
The chain with the cutters upon it receives its motion from an air engine, 
mounted on the carriage, and geared with the axis of one of the pulleys, round 
which the endless chain passes, so as to communicate a slow motion thereto. 
It is not essential that the endless chain should receive its motion from an air 
engine, as other fluids under pressure may be used in placeof air to give motion 
to the endless chain. Usually he mounts the carriage on two pair of wheels, 
and he arranges the axle of one pair to swivel on a stud so that the carriage 
may be steadily supported even should there be slight irregularities in the laying 
of the rails. The hinder axte of the carriage has a worm wheel upon it gearing 
with a worm with a hand wheel on its axis, by which the carriage can be fed 
forward whilst at work. Tne jib or arm is arranged in such manner that it 
can be turned in underneath the carriage whe? out of work to enable it to 
travel h narrow ways. The same ar t is to fi 
the entry of the cutters into the coal or mineral, the. jib or arm being turned 
outwards gradually—by means of aworm wheel or segment and worm with a 
hand weeel on its axis—and the chain with the cutters which are in motion are 
brought up against the face of the coal or mineral, and they cut their way into 
it until the jib or arm is at right angles, or nearly 80, with the rails or guides; 








te are prevented accumulating and settling thereupon.—Not proceeded 


Sinn: weemnencinaidiniiion tints “Shades or protectors 
aelding the, eyes from the glare of strong light.”— Dated 2rd Ne 


Tals vention relates to a peculiar apparatus for protecting and shielding 
the eyes from the direct glare of light whilst engaged at the desk or table, 
without at the same time panes cage obstructing the —_ distribution or 
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small lucen: semitransparent mate- 
rial, which is placed or adjusted near to the light in the line of sight, between 
the eyes and the said light, so as to obstruct more or less those rays of light 
Sees Gerad ae ae noes, but not to interfere with 


general diffusion of the other light rays. 

3088. F. R. A. GLOVER, M.A., St. Peter's College, Cambridge, “* Raising and 
lowering persons, goods, or articles in dwelling-houses and other buildings.” — 
Dated 2374 November, 1866. 


patentee ciaims mounting a platform, chair, or receptacle on a vertical 
rod or rods, post or column, or columns, in sach a manner that in its ascent or 
descent it will be made to gyrate or move round such vertical rod, post, or 
column, or between such columns, so that it may pass over the successive 
flights of stairs, substantially as vet forth. 


Pneumatic tubes are so arranged as to have no 
points, but to form closed pneumatic circuits communicating at one 
point (a central station) with an air pump, which causes the air to travel 
round and round in the tube continually in the sam: direction, so that on intro- 
ducing a piston or cylindrical carriage ete the despatches into the tube 
at such pumping station, it would, if not intercepted at an intermediate point, 
be caused to travel right round the circuit, and thus eventually arrive at the 
pumping station again. — Not proceeded with, 

3095. W. Bass Little Broughton, Cumberland, “ Machinery at eS a 
the of nails, spikes, &c.”—Dated 24th Vovember, | 

This invention = ent to the manufacture of spikes, nails, _ of a more or 
less taper form, and has reference to a former patent granted to Mr. T. Bous- 
field, dated 2ist January, 1862 (No. 156). The metal may be used cold or 
more or less hea’ as the size or nature of the metal may require. For iron 
the patentee poor toy to use it red hot In heating the metal he employs, by 
preference, a furnace formed with a horizontal flue, in which the metal in the 
form of a coiled rod is inserted, and one end is led out of the front of the furnace. 
In the improved machine the rod is drawn in by a pair of reciprocating vertical 
quadrants, having a groove in the centre of their outer rim corresponding 
with the form of the finished nail or spike. The rod then passes on to a lesser 
pair of quadrants placed horizontally, or at an angle, to suit the section of the 
article to be produced. These also have a groove in their edges, and are moved 
backwards and forwards, but do not necessarily act on the rod in its forward 
motion. From these the rod passes into or between a pair of dies, where it is 
firmly held while a hardened iron or steel cutter carried by a transverse sliding 
bar comes forward and cuts off the length of rod required to form a nail blank, 
and at the desired angle to form the point of the next nail, a sufficient length 
projecting beyond the end of the dies to form the head of the nail. The use 
of the smaller quadrants in their backward motion, when the nail blank is 
receding, is to push the part to the severed rod left on one side by the slanting 
action of the cutter into the centre, and to draw down the iron ready to be 
d upon by the larger quadrants. Thedies receive a latera! intermittent 





this being accomplished the forward motion of the carriage is 
so the cut is continued. The invention cannot be tully described without re- 
ference to the drawings. 
3071. J. H. JOHNSON, Lincoln’s-inn-fields, London, “ Raising, lowering, moving, 
or transporting heavy bodies.” —A communication.—Dated 22nd November 
1866. 


This invention consists in combining together two windlasses in such a 
manner that they may be coupled or geared together and operate conjointly, or 
be disengaged so as to admit of one windlass being operated whilst the other 
remains stationary. 

2072. C. E. BROOMAN, Fleet-street, London, “ Iron for troning.”—A communi- 
cation. —Dated 22nd November, 1866. 

This invention relates to an improved construction of iron heated by gas. 
The iron is constructed hollow, and has at about the centre a horizontal division. 
At the upper part of the iron a tin or other suitable plate is fixed to act as an 
insulator, and above this plate is a second plate of similar material of curved 
form attached to its ends to the handle of theiron. From the front of the iron 
a chamber is carried up to serve as a chimney for producing draught, and at 
the back of the iron is a chamber separated trom the compartment of the iron 
below the horizontal division by metallic netting, or a perforated plate. This 
chamber has connected to it a pipe furnished with a cock, and connected when 
required with an india-rubber or other suitable tube communicating with any 
convenient source of gas. The horizontal division is formed with an opening, 
through which atmospheric air, admitted by openings in the side of the iron 
above the division, enters, so as to mix with the gas in the compartment below 
the division. Whea the iron is to be used, the gas is lighted through the open- 
ings and heats the iron, the degree of heat, that is to say the amount of gas 

, being reg i by the cock before-named. 
3073. W. R. LAKE, Southampton-buildings, ——- Jane, London, ** Apparatus 
for tapping beer casks, &c.”—A communication—Dated 22nd November, 


This invention cannot be described without ref to the d ing: 


3074. G. F. and J. STIDOLPH, and J. R. MORLEY. Woodbridge, Suffolk, 
* Shop fittings, dc. "Dated 22nd November, 1866. 

In fitting up shop windows, in place of employing a number of stationary 
shelves, as is now common, the patentees employ shelves, which are hung at 
each end upon chains or bands, and these chains or bands are endless, and at 
the top and bottom pass around pulleys. The shelves are so hung that their 
weight always keeps them horizontal, so that the whole set of trays when 
loaded may be moved around the pulleys without any fear of disarranging the 
articles on the shelves. This arrangement admits of the articles to be dis- 
played being arranged on the shelves at the back of the window, and then 
when the shelves are loaded they muy be brought to the front. Similarly by 
drawing the arrangement of shelves round the pulleys any shelf may be 
brought to the back and any article may readily be taken out of the window. 
3076. M. MARKS, Richmond-road, Bayswater, ** Improved digttorium, a small 

instrument to strengthen the wrists and fingers, and in connection with piano- 
Sorte, organ, and harmonium playing.’ "— Dated 23rd November, 1866 

This inventiun cannot be described without refe to the drawing 

3078. J. RILEY, ee Caledonian-road, Islington, ** Links or shackles 
Sor connecting chain cables.” —Dated 23rd Novenber, 1366, 

This invention is carried out as follows:—A link or shackle is constructed of 
two or more parts, one of such parts being similar in form to the ordinary links 
of chains with the exception that a portion of one side thereof is removed, thus 
— @ space of sufficient width to admit the terminal links of the chains to 

be connected ; a cavity or recess, or cavities or recesses, is or are formed on 
either side ot ‘the before-mentionec space for the insertion of projections with 
which the ends of a connecting piece or connecting pieces of metal are furnished, 
and which connecting piece or pieces upon being inserted into the space in the 
side of the link or shackie fills or fill the same, the link being thus rendered 
complete. The projections formed upon the ends of the connecting piece or 
pieces may be angular or circular, and if desired may for the purposes of addi- 
tional security be made of a dovetailed figure, the cavities or recesses in the 
main portion of the link or shackle being of a corresponding form to admit the 
projections on the connecting piece or pieces. ‘The several parts of the link or 
shackle are secured and united together by rivetting the upper surface of the 
main body of the link or shackle over the ends of the connecting piece or pieces, 
which are made slightly to recede for o- purpose, and in cases in which the 
before mentioned proj and the cc ding cavities or recesses are not 
dovetailed, the connecting piece or pieces may be further secured by passing a 
pin or screw through the link or shackle and each of the projections by means 
of holes or channels formed therein for that purpose, the ends of such pins or 
screws being then rivetted. in order to impart additional strength to the link 
or shackle, that portion thereof which is opposite to the before mentioned space 
is made of a section gradually increasing in size from the ends to the centre 
thereof, the section of the side of the link on which the connecting piece or 
being, together with the latter, similarly enlarged.—Not 


3081. J.  epenyen Greenfield, York, “ Apparatus for economising fuel by re- 
applying heat to the heating of water.”—Dated 28rd November, 


This ivention is designed, first, for the purpose of heating the water supply- 
ing the boiler during its circulation or passage through the feed pipes of steam 
boilers of stationary engines before such water is injected into the same. The 

















3053. J. TASKER, Sheffield, “ Ii nts in door-mats, which 
are also applicable to coverings for floors of passages, offices, dc. sw nena sie 
November, .866. 

The patentee claims the manufacture of door-mats, or coverings for floors, of 
flat links of leather or other material set on edge and threaded on to wire or 
other suitable substance so as to form an open flexible fabric, suvstantially as 
described. 


3054. G, HASELTINE, Southampton-buildings, Chancery-lane, London, ** Volute 
s."—A communication — Dated %ist November, 1866. 

The nature of this invention consists in a volute spring formed of a plate or 
strip of metal of suitable size by cutting the said plate or strip longitudinally 
for a greater portion of its iength, the line of separation being at or near the 
centre of the width of the plate or strip, the separated parts being divaricated 
or spread apart aud the plate rolled up, whereby a double volute spring is 

ined which agreat degree of elasticity, is strong, durable, and 
not liable to fracture. A plate or strip of steel, or other suitable metal, of the 
required size 18 cut longitudinally at or near the centre of its width ior nearly 
its entire length. The two parts formed by this separation are divaricated or 
spread aparta short distance. The plate thus prepared mp Oy for rolling, 
and when steel is used, the sald plate, by preference, is first heated and then 
rolled or wound round a rod or mandril. The rolling is commenced at either 








cousist in the arrangement and construction of a series of eight 
or more tubes or pipes of large bore placed transversely or otherwise in the 
flue immediately behind the boiler; these tubes are supported in the sides or 
walls of the flue, the ends of which are arranged so as to project outside the 
walls, at which point they are considerably contracted in their diameter ; these 


motion from a cam or its equivalent, but they remain stationary while receiving 
the rod and during its severance. When the blank is cut off they move along 
a slide hed to one side, where they are again stationary, and by means of an 
eccentric on the fly-wheel shaft, a block, having the desired form for the head 
of the nail sunk in it, is pressed against the projecting nail blank to form the 
head. This being completed the dies move towards the centre of the machine 
again, one jaw, however, being held back by a suitably arranged catch to allow 
the nail to fall out. When the finished nail has fallen the jaw is released, and 
it is moved forward by means of a spring. 

3099. C. H. SOUTHALL, and R. HEAP, Staleybridge, J. TaSKER, Sheffield, 
“* Uniting together two or more strips of leather or other material, to be used as 
machine belts, straps, or bands.” — Dated 24th November, 1866. 

This invention relates to a former patent dated 6th November, 1863 (No. 2755), 
and consists in various curtailments and alterations of and additions to self-acting 
machinery for the manufacture of boots and shoes, described in the specification 
of the aforesaid letters patent. In the specification of that invention it was 
stated that the invention relates to that description of boots and shoes in which 
the soles are fixed to the uppers or coverings by screws, and consists in cutting 
the soles, making the screws, fixing the soles, and finishing their edges by 
means of selft-acting machinery. The object of the present invention is to screw 

by means of self-acting mechanism two or more strips of leather, or 
other material, to make hine belts, straps, or bands, and the main difference 
between the first and second inventions consists in dispensing with the vices 
and also the feed motions connected therewith, and substituting for them 
suitable apparatus specially contrived for holding the strips of leather or other 
material, and feeding them onwards according to the distance the screws are 
required to be apart. 

3101. C. WOOD, Middlesboro’-on-Tves, “‘ Apparatus for measuring the tempera- 
ture of currents of air or fluid.”—Dated 24th November, 1866. 

This apparatus is composed of a thin metal tube through which the current 
of air or fluid of which it is desired to know the temperature is caused to $ 
this tube near one of its ends is fixed to a base plate, and at or near the other 
it has an arm projecting from it, which, by a link or otherwise is connected to 
a lever, which, by a rack and pinion or otherwise, gives motion to the pointer 
of an indicating apparatus. The indicator is carried from the base plate by a 
pedestal of stone, earthenware, or other non expansive material, or it may be 
of metal if the pedestal is placed out of reach of the heat. As the current of 
air or fluid is passed through the metallic tube the tube rapidly becomes of the 
same temperature as the carrent of air or fluid, and thereby expands, and by 
the arm at its end operates the pointer of the indicator. In place of the 
pipe and pedestal being connected to a base plate the pedestal may bo carried 
from an arm on the pipe.—Not preceeded with. 

3102. J. BUCKLEY, Royton, Lancashire, ‘‘ Preparing and spinning cotton or 
other substances.” —Dated 26th * November, 1866. 

This invention is designed for the purpose of cleaning the spindles of mules 
or other spinning machinery, and for removing from the surface of such 
spindles when the cops have been removed any mucilage that may have re- 
mained on and adhered to them; the same apparatus may also be employed to 
lubricate the bolster bearings of the spindles. The improvements consist in 
the novel employment and use of a pad or cushion made of a fibrous absorbent 
material secured to a block, the lower portion of which is supported in a slotted 
clip, and is capable of being raised or lowered therein; the base of the said 
clip is constructed so as to fit and slide upon the carriage of the mule in front 
of the spindles, so that when it is desired to clean the spindles the pad or 
cushion is first saturated with a lubricant ; it is then adjusted and secured in the 
slotted clip. so as to rub upon the spindles at any required height from the 
bolster ; thus if the operator places the clip and pad in front of the spindles 
upon the bolster, and runs or forces it along the length of the carriage whilst the 
spindles are revolving, any mucilage or other matter adhering thereto will be 
removed; by lowering the pad so as to press against the spindles near the 
bolster, the lubricant from the pad will trickle down such spindles and lubricate 
the bolster.— Not with. 


3116. A. FOURNET and O. NADAUD, Tichborne-street, Piccadilly, London, “ A 
camera.”’—Dated 27th November, 1866. ji 

The object of this Meare is to construct a magic camera to show ona 
ied image of a picture. The camera is composed of two 
parts ; eS ree a globe or sphere made of brass, tin, wood, or any other 
materials, with an opening through the top and bottom to allow of.a lamp, candle, 
or other kind of light being put inside the globe, the bottom of the globe being 
by pre to rest on the socket of the lamp or other kind of light- 
apparatus employed. Through the side of the globe a round hole is formed, 

in front of which is a slide in which the picture is placed, and adapted to the 
slide is a tube, inside of which are two lenses of a magnifying power of from 
four to twenty times or more. The Second part is a camera equally made of 
brass, tin, wood, or other suitable material ; the back end of this camera is con- 
nected with the globe by a tabe into which the tube projecting from the globe is 
inserted. The face or front of the camera is closed by a ground glass, on to 
which, when a light is introduced into the globe, is thrown a magnified image 
of the — placed in the slide. The shape and size of the globe and camera 
may be considerably varied Any transparent picture, such as the slides now 
used with magic lanterns or photographic images on glass or others, may be 


used with this magic camera. 
_-> T. W. PLUM, eon sane, “ Syphons for drawing off beer, 
wine, &c.”—Dated 29th November, \+66. 
This invention consists in making and using syphons for drawing off or 
racking beer, wine, and other liquids from casks and other vessels, partly or 
wholly of flexible tubing; the short or inserting leg of the syphon being?made to 


— by any known means, as by the use of cork, air tubes, &c., upon or near 
the surface of the s liquid to be drawn off, and in using a valve of any suitable 








pipes are connected to each other by means of small bore pipes, aud so 
that the water will flow in a serpentine course from its entrance into such pipes 
to its being injected into the boiler. The chief feature of this part of the 
invention is the use of heating pipes of a large “bore,” and contained within 
the flue, and in connecting them together by tubes of small bore, whereby the 
water is considerably retarded in its passage through them, and is consequently 
longer under the influence of heat, by which means it attains a high degree of 
heat before beiug injected into the boiler. Secondly, the improvements relate 
to apparatus fur cleaning the exterior surface of the heating pipes, and for 
P ing the of soot or other particles settling and becoming 
i d th pon, which fe with the heating of the pipes. he 
improvements further consist in the use and employment of a scraper or 
scrapers which are formed semicircular, and are caused to bear one apon each 
pipe contained within the flue. 








scrapers are pegs bya 


ener eneene that they may be 
drawn along the upper surfaces of the pipes, by which means soot or “other 





form or opening inwards at the end of the short or inserting leg of 
the syphon, so contrived that it will retain the liquid with which the sy, 

may have been charged until it is lowered into the liquid to be drawn off, ont 
will then permit the passage of the liquid. These syphons can be charged fo 
size by —— filled with liquid from either end, or by —- 4 the air through 
the top at the longer leg end of the syphon. — Not 
3141. R. MITCHELL, jun., Sunderland, ** Revolving watch soy and pendant,”— 

Dated 29th Ni 


In this invention the base of the pendant, which is fastened to the watch, 
consists of a tube about a quarter of an inch long (according to the size of the 
watch), into which the “ push” is fastened with a pin. The bow is fastened to 
a larger tube, which is fitted over the smaller one, and fastened at the top by 
collet, in sach a manner that the larger tube with the bow can revolve freely 
on the smaller one. By thus making the bow to revolve there is no resistance 
offered to the twist of the thief, eae ee ee 
the bow merely turns round,—Not proceeded with, 




















_ Jury 12, 1867. THE ENGINEER. 47 
Locomotive ENGIvg MANUPACTURE. — Messrs, Ruston and|THE IRON, CO AND GENERAL TRADES scarcely containing carbon, is most offensive un 
Proctor, of aay oe have recently added the above branch OF BIRMIN' WOLVERHAMPTON, AND | eo gu But how to cllet it for re-combustion mast always 


soon. 
Yak Consumption or SMOKE IN THE PoTTERIES.—(From our 


Wn Correspondent. )—The yr 
ate convemplicn deems o the 


v disastrous consequences to the trade. A 

ely discovery has, however, been made, the application of 
—_ Ase not only go far towards eitosing she pean: from the 
consequent on non-compliance wi eclauses in question, 
But will at the same time enable them to effect a ahem i 
in the consumption of coal. e new os i 
to the trade by Messrs. Holdcroft and Wood, of Tunstall, and it is 
now in successful pean, not only at their works, but also in 
several other manufactories in Hanley and other places. The new 
plan may be thus described. The he being lighted, and baited 
in the usual way, the heat and smoke are carried partly into the 
outer circumference of the inside of the oven, and partly by rever- 
berating tunnels laid under the floor of the oven to a central hole, 
and in the ordinary way, both heat and smoke, after passing through 
the oven, escapes into the open air. The new process, however, pre- 
vents not absolutely but in a surprising degree, both nuisance and 
waste. The aperture at the top of the oven (not that at the top 
of the hovel or outer casing of the oven) is fitted with a damper, 
which is left open in the earliest period of the ae be as 
combustion goes on it is ually lowered by stages of t 4in. 
each, and both smoke and heat are consequently to a great extent 
prevented from escaping. They are not, however, confined within 
the oven, but by a downward draught are carried through the 
oven again—the smoke being mostly consumed in the process— 
and passing into the central hole are conveyed along an under- 
ground flue to a small chimney, which creates the draught by 
which the reverberation of the smoke and heat from the 2 the 
oven is carried on. The contrivance of the damper and the flue 
communicating with the tall chimney are the leading features of 
the new process. The saving of per oven is from four to six 
tons, and the greater steadiness in the firing reduces by one-third 
the loss in ey al the large coarse vessels in which the ware 
is placed to be The first expense is small in comparison 
with the saving ultimately effected, for one tall chimney is 
sufficient to create the required draught for any number of 
ovens, 


TRIAL TRIP OF THE JUMNA.—The “ Jumna,” one of the five new 
troop ships just completed for the Admiralty, for service in carry- 
ing troops to India, was officially tried overthe measured mile, at 
Plymouth, on the 27th ult. The Juuina, together with her sister 
ships, the Euphrates, Malabar, Crocodile, and Sérapis, is of 4175 
tons burthen, and 700-horse power. She was built by Messrs. 
Palmer Brothers, at their works at Jarrow, and launched in Sep- 
tember, 1866, her length between perpendiculars is 366ft. and her 
breadth 49ft. The engines are horizontal double piston-rod 
engines of 700-horse power, with three cylinders on the principle 
— by Mr. Sells, and were constructed by Messrs. ohahiee, 

ms, and Field, The cylinders are 77in. in diameter, with a 
stroke of 4ft.; they are entirely cased with s' and work with 
a pressure of from 25 Ib. to 30 lb. per square inch. The steam is 
shut off with the slide valve at from one-third to one-sixth of the 
stroke without the intervention of separate expansion valves, by 

is means shutting off the steam as close as possible to the 
cylinders, so as to obtain the greatest economy of fuel. There are 
two surface condensers, fitted with inclined copper tubes, fitted 
into the end tube plates with small stuffing boxes, as originally in- 
troduced by Samuel Hall. The two condensers have together 
6646 tubes, 7ft Gin. long and jin. diameter inside; the steam is 
condensed within the re Bony the condensing water surrounding 
them. The air pumps, which are double acting, are worked by 
brackets from the outer piston rods. There are two cold water 
circulating pumps, worked direct from the pistons of the two outer 
cylinders; these pumps are provided with four 6in. suction valves 
to draw water from the bilge in case of accident to the ship. The 
starting platform is placed between the two coi and 
the engineer has all the working parts of the engines well 
in view — within the om — is of Rpg mee | ie 
portance in long voyages, such as these vessels are intended to 

orm. The engines are started by means of a small pair of 
iagonal engines, so that the engines are perfectly under the control 
of engineer on watch. The screw propeller is four-bladed, of 
21ft. diameter, with the means of adjusting the pitch, which during 
the trial was set at 21ft. The advantages of employing the four- 
bladed screw in connection with the three cylinder engines was 
very apparent during the trial, from the almost total absence of the 
usual vibration; indeed, when working at a moderate power, it was 
impossible, when in the saloon, to feel that the engines were at 
work, a thing of no small importance to the comfort of the pas- 
sengers, but one very much neglected by our great steam companies. 
There are four boilers, placed two on either side of the vessel, with 
the stoking room between them; they have in all twenty furnaces, 
each 7ft. Gin. long by 3ft. 4in. wide, and 2780 brass tubes, 2sin. 
diameter outside, by 6ft. Gin. long. Each boiler has a super - 
heating apparatus fixed in its — composed of a series of flat- 
tened tubes, as introduced by the late Mr. Field. The advantage 
of this system is that the superheating surface is rendered more 
effective than when round tubes are used, and considerable less 
obstruction is caused to the heated air on its passage to the chimney. 
There are in all 288 tubes, 3in. in diameter outside at the ends 
where they are secured into the tube plates, and flattened to 
lysin. in width by 3}in. in depth. The superheaters are so 
arranged that the steam can be used from either of the boilers, 
superheated or not as may be required. The trial was conducted 
under the superintendence of Captain Willes, of the Indus. Mr. 
Dinnen also attended from the Steam Reserve, and Mr. Bannister 
from Keyham-yard. The manufacturers of the engines were 
represented by Mr. Walter Maudslay and Mr. Warriner, 
who had charge of the engines, The weather was extremely fine; 
wind northerly, with a force of 2 to 4; sea smooth. All stores 
were on board and considerably more than the full quantity of 
coal, which for the usual voyage will be 1250 tons; but at the trial 
a considerable quantity was stowed on the troop deck in repara- 
tion for her voyage out. The draft of water was 17ft. Gin. 
forward and 21ft. 10in. aft, giving a mean draft of 19ft. 8in., or 
6in. more than that of the sister ship, Euphrates, at her trial. 
The safety valves were loaded to 301b. per square inch, but during 
the trial the steam was blowing off hard and rose to as much as 
33 lb. in the boilers. Six runs were made at the measured mile 
at full power with the following results: —Pressure of steam, 30 Ib 
to 331b.; vaccum, 27}in.; revolutions per minute, 66°45.; speed 
of vessel, 14°6567 knots. The mean pressure in the pistons was 
21°74 lb., and the indicated power was 4893, or within a fraction of 
seven times the nominal power. Considerably more power might 
have been obtained if the screws had been set at a finer pitch, as 
the steam was blowing off strong all the time, the anticipated 
number of revolutions being 70 per minute. The temperature of 
the superheated steam ranged from 280 deg. to 304 deg. The 
velocity of the screws through the water was 13°77 knots, giving 
an @ t negative slip of ‘885 knots, or about 6 per cent. Four 
sitistactory runs were afterwards made with half-boiler power with 
the following results :—Pressure of steam, 244 lb.; vacuum, 283in. ; 
revolutions per minute 53°34; speed of vessel, 11°77 knots. ‘The 
mean pressure in the piston was 13°65 lb., and the indicated power 
2466. The temperature of the superheated steam ranged from 
280 deg. to 292 deg. at the shut-off valve at the engine. 
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OTHER DISTRICTS. 
(From our own Correspondent. ) 


Ieiron: Stocks Low: Blighty more doing in Shipbedddlag, Benor 

Iron: : Slightly more doing in Shipbuii : 
Export Trade vii London—Pica Inon : Tolerably Sales : 
Firm Prices—Stonz anp Coan: Sales: Prices—Two More 


AND THE SELECT CoMMITTEE : The Question Di. : Meeting 
oe Sst Modifications in the Act: To what the 

‘committee Objected — NoRTH STAFFORDSHIRE IRON TRADE: 
Meeting: Dull: Prices Unaltered—How THrey Writs tn LonDON 
ON WHAT IS —_ ON IN THE BLACK CounTRY—-HAKkDWARES : 
Birmé , - ‘ 


Wednesbury, 
Darlaston, Ti; 


hampton, Bilston, Willenhall, 
Z Tipton, Dudley, Brierley Hill, Cradley, and Stour- 
bridge: Quietude Universal. 
THE first quarterly meeting of the Ironmasters’ Association of this 
district for this quarter was held on Wednesday in Ned eng 
ton, and the second yesterday (Thursday) in a. e 
great meeting of the series, which will extend through the wee! 
was that held yesterday. There was a crowded and influenti 
attendance, and considering the languor which hangs over the 
trade, there was a fair t of busi done. It was clear 
that on every hand stocks of the finished article, and also of the 
materials for the production of both it and also the crude metal, 
are low, and that most of the buyers who are now in the market, 
whether upon home or foreign account, cannot longer delay their 
These, however, they made to apply to as quan- 
tities as would supply immediate necessities. Accompanied with 
this smallness of stocks is a slight revival in one or two o—- 
ments of the consuming market. For instance, there is a slightly 
better demand from the iron shipbuilding yards on the Mersey, 
The orders are still heavy for hoops and sheets, and there are cases 
in which small merchant iron is being rolled in large quantities, 
chiefly for shipment vid London. Certain boiler-plate makers are 
alsoa trifle better off, but the demand for such iron is still very small. 
The merchants in London, Liverpool, Manchester and elsewhere were 
well represented to-day, and they made 
on which finished iron was were as much, if not more, in 
favour of buyers to-day than they were at the Birmingham 
quarter-day three months ago. 
In pi ere was no en They were firm at last quarter's 
rates, with a tendency to advance. me en ing sales were 
effected, and they extended over a considerable variety of qualities 





Europe the accounts are described as ‘‘ altogether 
comme trade is in much the same state, and as to Australia no 
signs of any ement are ble. 
is being done both with South America 
There have been some good orders given out for the United States, 
and the autumn trade with Canada is looked forward to as likel 
to be good. The home trade is, as a rule, quiet. pane gy oe 
over, and in many instances the returns, as compared with last 
year, show a considerable falling-off, but a still larger decrease in 
comparison with those of 1865. 

As to the Wolverham trade, we have to report that quietude 
is the general rule, and without any immediate prospect of im- 
provement. The ironfounders are with some moderate 
orders for hollow and kitchen-ware. e ge manufactories 
are busy, but the steel toy branches are quiet. The makers of 
hardware complain loudly of the falling off in the demand for 
South America, and the trade with the Cape of Good Hope and 
the Continent continues in a dull state. A few small orders are 
under course of execution for Australia, New Zealand, and the 
United States. The reports that travellers are sending home from 
different home circuits all s of the dulness of trade, espe- 
cially in the large towns. This week is one of the South Stafford- 
shire holidays. Yee oe, anon fair is being held, and the town 
is thronged with sight-seers from the mines, the forges, and from 
the factories. However bad trade has been these people always 
find ae i Bae - such “ ay «mn ut itis com- 
paratively little they have to spare this year. 

The ale in Bilston, Willenhall, Wednesbury, Darlaston, 
Tipton, — Brierley Hill, Cradley, and Stourbridge, kee 

+h rs m 








for the general trade; and the customary quarterly tra 
were reported in Shropshire and Forest of Dean pigs, required in 
special ins 


tances. 

Stone was firm with a fair sale. Coal was tolerably well sold, 

at prices a shade under those of last quarter, in large contracts, 

‘wo assignments of ironmasters here have taken place during 
the week. One is that of Mr. J. B. Dickinson, whose affairs have 
for some time been so complicated that he has been unable to 
carry on his works, known as the Millfields Ironworks, Millfields 
near Bilston; and the other is that of Mr. F. Piggott, also engaged 
in the coal trade, of Cannock. 

The proceedings of the select committee and the representatives 
of the Ironmasters’ Association of this district relative to the pro- 
posed Factory Act Extension Bill and the Hours of Labour Re- 
gulation Bill have been much discussed during the week. 

The egg dy the iron trade convened by circular to consider 
the above bills in accordance with the resolution passed at the 
preliminary meeting of the 27th ult., took place on Saturday, at 
the Westminster Palace Hotel. It was attended by the members 
for the southern division of the county (Messrs. Foley and Foster), 
the chairman and members of committee of the Ironmasters 
Association, and representatives from Scotland and Yorkshire. 
Those districts not personally represented sent their adhesion to 
the terms of the resolution, excepting Cleveland. Amongst those 
—_ were Mr. Barrows (chairman of Association), Mr. Walter 

illiams, Fags (hon. sec.), Mr. J. Hunter (Scotland), Mr. John 
Hartley, Mr. Frederick Smith, Mr. C. H. Parkes (parliamentary 
agent), Captain Mitford and Mr. Sprague (Shropshire). Mr. 
Parkes, the liamentary agent, ex; ed the modifications 
granted by the Select Committee the House of Commons 
to which the bill was referred, viz.:--1. Young persons 
may be employed at night. 2. Women, young persons, and 


children may be employed in blast furnaces seven ~~ per 
fortnight, so as to por ed the alternate shift. 3. © provi- 
sions as to holidays and half-holidays not to extend to per- 


young 

sons employed in blast furnaces. 4, Meal times need not be simul- 
taneous or restricted to locality. 5. Protection against persona- 
tion of the inspector. 6. Penalty for breach of Act to be on the 
actual employer, not on the occupier of the factory-—partially con- 
ceded. e principal points on which action has still to be taken 
are :—1l. Rules as to the reports of accidents. 2. Certificates and 
registration, better provision for the grant of certificates being re- 
quired. 3. The age of young persons to be from twelve to sixteen, 
or thirteen to sixteen, instead of thirteen to eighteen. As 
the question of registration and certificate, it was explained that 
some of the greatest difficulties in applying the Factories Act to 
the iron were likely to occur, and much objection was ex- 
ery to the ee to make occupiers of works or premises 
iable for any of the workpeople. This, it was argued, 
might be inflicting an injury on some one entirely blameless, 
whilst the real culprit might escape, as masters are seldom dis- 
posed to enforce penalties on their men, even if wrong; and in 
some instances when not wrong they would be punishable. Mr. 
Foster, M.P., and Mr. Foley, M.P., undertook to aid the Select 
Committee as far as possible by giving them their views and 
opinions if the committee desired their assistance. This, it was 

ought, as far as the practical position of the bill was concerned, 
might be — beneficial to the trade. It was also decided that 
Mr. Parkes should, if desired by the Select Committee, aid in the 
legal forms relative to istration and certificates, as he 
understood the views of the iron trade thereon. The tin- 
plate trade is affected directly in the same proportion as 
= forges and mills, and comes under the same denomination. 

em 
siderable They are more favourable to the trade than could 
have been expected, after the committee refused to receive evi- 
dence. It does not, however, follow that they would have declined 
to receive testimony from influential members of the trade, if 
those a hud presented themselves from this district. 
The Select Committee are evidently anxious to get the Act through 
this session; and this would have been impossible if evidence had 
been received from all the trades likely to be affected. 

The North Staffordshire Iron le have met, have reported 
trade dull, and have determined that there shall be no alteration 
in prices. 

This district, and what is going on in a portion of it, is thus 
described in a recent number of the Pall Mall Gazette :—‘‘ The 
black country will soon lose its unenviable title, if a plan now carried 
out at Lord Granville’s works near Henley, is generally adopted. 
The mouths of the short chimneys or cupolas of the blast furnaces 
are closed, and the smoke and gas are carried down, and brought 
round by means of iron pipes to the fireplace of the engine which 
keeps up the blast. These pipes discharge just in front of a small 
bright coke fire, in passing over which their contents get kindled, 
ankes feed the engine. us the saving in fuel is immense, the 
fire in the smelting furnace being made to do almost double duty, 
and the consumption of smoke is a gain to all concerned. 
Probably come admits of extension, so that by and by Acts for 
forcing manufacturers to consume their own smoke may not be 
quite such a dead letter as they have been hitherto. One difficulty 
remains untouched. A great nuisance in the black ay arises 
from the combustion of the bituminous ironstone, some of which 
will burn away without fuel when once lighted. The smoke from 


tions that have been made by the committee are con- | 890d 





ps 
improvement; and full work can be found only in 
few instances. 
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WALES AND THE ADJOINING COUNTIES, 


(From our own Correspondent.) 

Tue Inon TRADE: Nothing New to Report. Great Caution Evinced 
by Buyers; Contracts for the East Indies: The Future not Dis- 
couraging -TIN PLates: Increase of Inquiries from the United 
States: Makerson the Look-out for Increase of Orders—THe STEAM 
CoaL TRADE : Collieries Working Short Time—Tuk House Coan 
TRADE—INOREASED ACTIVITY— THE Paris EXHIBITION—Success- 
ful Local Competitors—SuHipMEnt oF CoAL aT BiRKENHEAD— 
Cwm Errin Mine Meetine: A Dividend of £1 Share 
Declared—SHACKLEFORD, ForD, AND Co.: Further to 
Shareholders---ASSOCIATION OF TINPLATE MAKERS: Quarterly 
Meeting at Gloucester—THE LLANMORLAIS COLLIERY: Success of 
the Undertaking—Tue ELY Merruyr CouLiigry: General Meeting 
and 8’ Report—-TuHeE ‘TRADE OE SouTH WALES : Return 
for the Month of June. 

THERE is but little new to report in the iron trade, and in nearly 

all branches the usual quietude is evinced. The greatest possible 

caution is exercised b yers in entering into fresh engagements; 

but despite their reluctance, pressing requirements are of such a 

character that they cannot avoid doing some business. There are 

ous contracts for a i le amount in the market 
for the East Indies, and there is a probability of a addition 
to the present rail orders, These prospects a at, it can- 
not be said that the future is , although at present 
dulness generally prevails. 

Inquiries for tinplates from the United States have somewhat 

and now that prices are fixed for the next three months, 
makers are looking forward to an increase of orders, but at pre- 
sent the trade is not brisk. 

The steam coal trade is characterised by quietness, and at most 
of the collieries the men are working short time. Greater activity 
has prevailed for some few days past in the house coal trade, 
o in a great measure to the arrival of a good number of vessels; 
but the inland trade is, as a matter of course, at this season of the 
year, very quiet. 

In THE Byonrexe of last week it was stated that several of the 
local coal proprietors were exhibitors at the Paris Exhibition, and 
it is satisfactory to know that not only have prizes beenawarded to 
them, but also to some of the iron masters. Silver medals were 
a to the Dowlais Ironworks for their specimens of cast iron, 
and to the Patent Nut and Bolt Company for nuts and bolts, &c., 
and to Jones and Levick (Blaina) for coal-cutting machine. Bronze 
medals were awarded to the Aberdare Coal Company, the Bwllifa 
Coal Company, the Boedringalt Coal Company, the Blaenafon 
Company, Davis (Cardiff), and the Ystalfera Mperaeem 

The colliery proprietors in this district are now adopting such 
measures as will enable shippers of coul to take cargoes on board 
at Birkenhead, on as advantageous terms as those offered at Car- 
diff and other South Wales ports, — the rates of freight into 
consideration. The Powell Duffryn Colliery Company are offering 
advantages which, it is believed, will for the future prevent vessels 
from being taken from the Mersey to load at Cardiff. If the risks 
of Channel voyage, the double port charges, and other expenses are 
taken into consideration, it would appear that vessels will sustain 
a loss by being taken from the Mersey to be Jaden at the ports in 
South Wales. 

At the Cwm Erfin Mine meeting a dividend of £1 per share was 
declared, and the prospects of the mine were said to be remarkably 





The shareholders in Shackleford, Ford, and Co. have received 
further re in reference to the proceedi of this company, 
from which it appears that the committee an interview with 
the directors to receive the replies of the proprietors wishing the 
continuance of the company or desiring to retire the m. 
The shares registered are 14,604; returns for continuing the com- 
pany, 6846; for retiring, 773. But as nearly half the returns had 
not been signed no decision could be given as to whether tho 
stipulated two-thirds could be gained. The committee report that 
the directors decline to recognise their liability for £18,416 paid to 
Shackleford, Ford, and Co. for the goodwill; that the directors 
engage to recoup £250 advanced to the Spelter Works, as also dis- 
o—~ all liability with referonce to the £3200 advanced to 
Shackleford and Ford. Mr. Handel Cossham agrees to pay £5 on 
500 shares for which he signed the memorandum of association, 
sod the continuance of the meen ; and Mr. Trevor A. 
Williams £5 on 100 shares unconditionally. And with reference 
to the cheques irregularly drawn, involving the See banking 
account of about £24,000, the bankers are willing to allow 
£10,000, the company to pay £10,000, and the directors the 
remaining £4000; pi , however, made without preju- 
dice, and subject to the continuance of the company. 
committee also state that stock will be taken and the books 
made up to June 30th, and a statement of accounts be placed 
in the hands of the shareholders prior to the general meeting, 
* which a bay ape — pe and ee gy i 
irectors, w e option of continuing the company, wi n 
the hands of the proprietors; and they suggest that the joint vom- 
mittees recommend persons qualified, The committee regret 














of the present month, at Cheltenham, when it is intended to 
pp iB te omy Ad to “ ¢ Chelten- 
re ),” and other 
i ne object reconstruction of the com- 
pany the indicated in the aps) gene that red 
and carrying into 


; , Mr. y; 
the meeting of ironmasters, to be held at the Westminster Palace 
Hotel, in connection with this matter. Some of the clauses are 
considered to be injurious to the tinplate trade. The members, as 
usual, dined er after the meeting. 

Last week 4 6ft. seam of good bituminous coal was cut through 
at the Llanmorlais Colliery, near Swansea, being the fourth seam 

te thickness, 17ft. 8in.—that has been cut through ; 
besides six seams of ironstone, good quality, with cannel coal and 
bituminous shale. 

The general annual meeting of shareholders in the Ely Merthyr 
Colliery Company was held on Monday, when the directors’ report 
was adopted, from which it appeared that they regretted that the 
results of last year’s operations had not been satisfactory. The 

outlay that had made w the works had not yet 
n to yield the return that might have been desired. The 
tenants had proceeded with the development of the colliery, but 
the difficulties had been greater than could have bly been an- 
ticipated. The workings on No. 3 seam, opened by the company, 
had been continued by the tenant, and the hopes that were 
entertained of a very large getting had been entirely frustrated. 
Owing to the softness of the coal and the tenderness of the roof 
the whole of the work had fallen in, and rendered that portion of 
the property quite unproductive. It would be seen on reference 
to the accounts that under the ment of May, 1865, there 
were considerable sums (over ) due to the company. The 
amount of royalties was calculated upon an output of 100 tons 
a-day during the last year. That quantity of coal could not be 
raised, or anything a; hing to it. The directors felt that to 
‘enforce the payment thereof would be to stop the further p’ 88 
of the works and bring the whole concern to_a standstill. They 
had, therefore, permi the payment to remain in abeyance, in 
order that the resources of the tenant might be brought to bear 
upon pushing forward the works, that a steady and increasing 
output might be secured. 
e returns of the trade of South Wales ports for the month of 
June and the corresponding month of last year are a8 follows:— 
EXpPoRTS OF COAL. 


Jonc, 1867. June, 1866. 

Tons. Tons. 
Cardiff .. e coo co 157,906 2. ce oe «oo of 168,287 
Newport.. «oe of ce «co 31,002 1.2 oc 0 oe co 23,743 
Bwaneeses «« co cc co 48,56 oe co cf © 5 ,319 
ROE co ee we ge. .ce. PE’ 00 we 15,649 

SHIPMENTS COASTWISE. 

June, 1867. June, 1866, 

Tons. Tons. 
Cardvm 12 se ce ce ce «©675,953 .e ce ce oe os 87,590 

67,440 .. «ce 06 of co 60,937 


Newport... oc 2 «s ee 
Swansen.. 6 oc cc co 39,800 oe se co co oe 
Lianelly 20. co cs co oe, 95,660 oo oo of of ee 
Cardiff also exported 10,715 tons iron, and 12,584 tons patent 
fuel; Newport, 10,750 tons iron; and Swansea 1156 tons iron, and 
7264 tons patent fuel. Russia by far the largest customer for 
iron, the total cleared for that country being 6861 tons. New 
York took 1902 tons; Cardenas, 1670 tons; Quebec, 1210 tons ; 
Madras, 1098 tons; and New Orleans, 850 tons, 








SCOTLAND: ITS TRADE AND OPERATIONS. 
(From our own Correspondent.) 


Tue Guasacow Pic Inon MARKET—MANUFACTURED IRON—THE 
Coat TRADE—THE NEW ESPLANADE AT GREENOCK—TRIAL TRIP 
oF THE “‘ MARY HELEN ”—SALE OF A COMPOSITE VESSEL AT DuM- 
BARTON—LAUNCHES DURING THE PAST WEEK. 

In iron there has been very little change during the week, the 

business transactions being very mea To-day, Wednesday, 

only 500 tons reported at 53s. 13d. cash, closi rm, buyers at 
this. Full quotations are as agg gat | m, mixed Nos, 
warrants, 53s. 14d. to 53s. 3d.; No. 1, g.m.b., 53s. 9d. to 54s.; 

No. 3, 52s. 9d. to 53s.; Gartsherrie, No. 1, 628. 6d.; Coltness, No. 

1, 63s.; Glengarnock (at Ardrossan), No. 1, 60s. to 61s. 

The shipments of the week continue rather under those of the 
corresponding week of last year. 

In manufactured iron the market here is much in the same 
quiescent state as we have had to report for weeks past, and the 
smaller makers are doing their best to secure orders and to main- 
tain prices. With the makers of a first quality of iron, who gene- 
rally adhere to a list price, there is a reduction of 5s. per ton just 
announced, but this will scarcely affect the other makers, who 
have already made equal concessions. Generally speaking there 
is rather more work doing, but there is still room for improve- 
ment. Ourrent rates are as follows:—First common bars, £7 5s. 
per ton; second quality, £6 17s. 6d. to £7; nail rods, £7 5s. to 
£7 10s.; angle iron, 5s. to £8 10s.; plates, £8 5s. to £10; all 
f.o.b. here less usual discount. 

Coals remain steady at the following quotations, and the demand 
is moderate both for home use and for ex 5 main andcom- 
mon hard for shipping, per ton of 20 cwt. laid down, 6s. 6d. to 7s.; 
best splint ditto, 7s. 3d. to 7s. 9d.; Wishaw household, for shipping, 
7s. to 7s. 9d.; Dross, laid down, 3s. 6d. to 5s. 6d, household, best 
quality delivered, per wagon of 24 cwt., 10s. to 12s. 6d.; second 
qualities per ditto, 9s. to 12s.; quarter, best quality delivered per 
wagon, 13s.; steamboat, 24 ewt., 10s. 6d. to 12s. 

The advices of coal shipments at the principal ports show an 
amount considerably above that of the sexvenpeniig week of last 


year. 

The New Esplanade, recently constructed at Greenock, along 
the river ae from Campbell-street to Fort Matilda, was for- 
mally opened on the 5th inst. 

The civic bodies, headed by Provost Grieve, together with a num- 
ber of feuars and other gentlemen, assembled at the east end of the 
promenade shortly after one o'clock, and thereafter marched to 
the west end under a drenching shower of rain which followed very 
unexpectedly a forenoon of bright warm sunshine. Cake and wine 





= cost of am to about £17,000. Messrs. 
otk were the contractors, and Bell and Miller the 


Tic pedlestoumer Mary Hiln, lately bul T. Wingate and 
ba inch, weuh doen the Vivle th 4 trip on ‘the Sth 
h aad vie tory 
er prepara’ 


Pee Fen, SS Soe OOS, Cae ot He + at- 
visitors and the public of ck. We understand 
constriction 


of testing 
m, when she ran 


launched a few months ago by this firm, and will be 
commanded by Captain Aylwald, long known on the station be- 
tween Milford and Waterford, where the Channel service is con- 
ducted in connection with the Great Western Railway. 
On the inst. Messrs. Alex. Stephen and Sons launched 
at Helvinha: a fine new iron screw 
en, ‘the Hannah Simons. This 


= by him in the fruit trade, under the agency of Messrs. 
i rothers. The ceremony of naming was performed by 
Mr. Simons. 

Messrs. John Reid and Co., Port Glasgow, launched on the 9th 
inst. a fine iron sailing ship, of 960 tons register, called the James 


Aikin, after a tleman well known and much respected in 
Liverpool. The ship is owned by Messrs. Mc. Diarmid, Greenshields, 
and Co., Liverpool, is intended for the Calcutta trade, and is to be 


commanded by Captain Welsh. The ceremony of naming the 


vessel was gracefully performed by Miss Amy Greenshields. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTI 





( From our own Correspondent. ) 

LiveRPooL : Mersey Docks and Harbour Board: Wallasey Com- 
missioners — GREAT NORTHERN RAILWAY — PRESTON AND THE 
SHEFFIELD OUTRAGES—NorTH EAsTERN District: Presenta- 
tion to Mr. Fletcher of the North-Eastern Railway : Tyne Ship- 
building and other Industry : The Wear : Hartlepool : Harbour 
Improvements: New Gunboat: Sunderland ¢ Works: The 
Cleveland Iron Trade—A Rattway “ AccIDENT” EXPLAINED— 
South YORKSHIRE-—STATE OF TRADE AT SHEFFIELD—THE OAKS 
CouLiery ExpPLosion, &c. 

A BILL promoted by the Mersey Docks and Harbour Board during 

the present session for legalising past expenditure on new works 

and borrowing further capital, although it passed the House of 

Commons virtually intact, was cut down by the Lords from 

twenty-seven to twelve clauses, and most of the provisions which 

the board had been making strenuous efforts to gain were struck 
out. The main opposition to the measure arose from the Birken- 
head interest, and the ground of that opposition was that the 
board had not taken the measures which they were bound to 
adopt in the fair and full development of the Birkenhead property. 
The subject was discussed at a full meeting of the board aa mgd 






uence of the excavators, in number, employed at the 
mow Mintea Ghok, Sunderland, having refused to work unless 
iv d 30 per cent. in their 


of 
Saturday. The Ri 





iver Wear Com- 


he 
ty-eight, while there are thirty-one out of 
blast. The rail mills have been turning out a good many bars of 
late, but several firms engaged on Russian contracts are naturall: 
P ing on operations in order that they may be able to a 
hemselves of the present state of the navigation. A few general 
rail orders are also being i ig i 


stock in the railway stores is however increasing. 

Yesterday week, Capt. Tyler, government inspector of rail- 
ways, held an inquiry, at the Oughtibridge and Sheffield stations, 
on the Manchester, Sheffield, and Lincolnshire system, into the 
circumstances attending a late disastrous accident to an excursion 
train. It transpired that a strange signal porter, who was not au 
fait with his work, had been employed at dughtibridge ; and that 
the driver, fireman, oo of the passenger train—which was 
run into-- had gone to drink at a public-house. 

The South Yorkshire iron trade remains without alteration ; it 
cannot be said to be brisk. The steel trade remains active, espe- 
cially for Bessemer steel railway matériel. At the Railway Wagon 
Works a moderate business is being done. 

Sheffield trade is considered to have somewhat improved, in 
consequence of business on the Continent having become more 
active. The iron trade of the town and district is only moderately 
active, and there is not a very great deal doing in rails and mer- 
chants’ iron. The present depressed state of the railway world is 
having an adverse effect on the demand for railway matériel for 
home consumption. The orders which are now being received are 
not large, and are only to meet immediate wants. There is, how- 
ever, a business doing in axles and tires for export. The 
steel trade with the United States continues good. 

In connection with the Oaks Colliery explosion it may be noted 
that the work of clearing out No. 1 shaft is progressing satisfac- 
torily. Should nothing occur to stop the present operations the 
shaft will, in all probability, be cleared in the course of a month. 

A successful trip has been made by a compact, strongly-built 
10-horse power traction engine, built by Messrs. Ashby and 
Jeffery, for the Marquis of Exeter. The engine is fitted with an 
expansion motion, by which the consumption of fuel can be greatly 
economised when the apparatus is doing light work ; by means of 
this apparatus the consumption may be regulated from 10 cwt. 
down to 4 cwt. per day. 

The trade between Hull and St. Petersburg is not so brisk as it 
was at the corresponding period of last year. This is said to be 

artly accounted for by the circumstance that during the winter a 
arge quantity of cotton was sent by the overland route when prices 
were low. It is said that the construction of a railway from St. 
Petersburg to Port Baltic is contemplated. Should this idea be 
carried out, this idea will be secured at all seasons. 

On the evening of yesterday week the Viatka, recently built by 
Messrs. Earle for Messrs. C. M. Norwood and Company, made a 
satisfactory trial trip on the Humber. 

Of twenty-two pits in the Oldham district there are only six at 
work, the miners employed in sixteen having struck against a 





week, and upon a recommendation that the bill as y 
the Lords be referred back to the parliamentary committee of 
the board with a view to a modification of the clauses, Mr. Tobin 
and other members protested against the ious treatment 
of the bill by the Upper House. After along discussion and an 
amendment by Mr. Laird, M.P., the recommendation of the 
Parliamentary committee was adopted by sixteen to five. The 
Wallasey commissioners have resolved to advertise for estimates 
and plans for the construction of ferry works at Seacombe and 
Egremont, and to offer a premium of £100 for the best plan for 
each ferry, and £50 for the second best. The board will apply in 
the session of 1868 for the authority of Parliament to carry out 
the plans proposed. . 

e March and Spalding extension of the Great Northern 
Railway has been examined by Captain Tyler, one of the govern- 
ment inspectors of railways, and goods traffic has been commenced 

it. It is stated that ‘ne! traffic will be commenced on 
the section on the 15th ins 

The Preston Amalgamated Trades Council—a body representing 
several thousands of workmen—have been discussing the recent 
disclosures at Sheffield. Several delegates spoke very strongly 
against the conduct of several officers and members of trades’ 
societies in Sheffield, and all expressed their abhorrence at the 
outrages committed as being contrary to all laws, human and 
divine, and entirely inconsistent with the general principles of 
trades’ societies. 

As regards the North-Eastern district we may note that a 
silver tea and coffee service has been presented to Mr. E. Fletcher, 
locomotive superintendent of the North-Eastern Railway by the 
directors as an acknowledgment of the ability which he di Lged 
in the management of his department during the late strike of 
enginemen and firemen. During the last few days there have been 
several launches on the Tyne. Messrs. A. Leslie and Co., of 
Hebburn, have launched the Tycho Brahe, a screw of 2000 tons, for 
the Brazil trade. This fine vessel is 300ft. long, 35ft. beam, and 
30ft. deep, and she will be fitted with engines of 250-horse 

wer, having surface condensers and all the latest improvements 
for economising fuel. The same firm have also launched the 
Vinessa, a screw steamer of 600 tons burthen and 100-horse power, 
for Spain. Messrs. Leslie have at present on the stocks two 
steamers e ing 2000 tons each and a large screw steamer for 
Russia. Coal and iron freights are in a somewhat dull and de- 

ressed state on the Wear. Messrs. Pearse and Lockwood, of 
Stockton, have launched the Jumma, built for the Brazilian trade. 
A large screw steamer, the Himalaya, built by Messrs. Pile, Spence, 
and Co., of Hartlepool, for the Indian and Pacific Company, went 
out on Thursday for her trial trip, which was made satisfactorily. 
Messrs. Denton, Gray, and Co. have launched a screw steamer 
during the week of 920 tons. It appears from an official paper that 
the number of vessels which cleared from the Tyne in 1866 was 
19,806, of the te burthen of 4,147,419 tons. On Friday a 
large and powerful dredger belonging to the North-Eastern Rail- 
way Company, and engaged by the Hartlepool Port and Harbour 
Commissioners, commenced operationsjon Hartlepool bar with a view 
to its reduction. The South Gare breakwater at the mouth of the 
Tees is making satisfactory progress. During June, 23,364 tons of 
slag were added to the breakwater, making it 76ft. longer. Itis now 
65ft. broad at the top and 136ft. at the bottom; at low water it stands 
30ft. high. In addition to this pier, the length of which is to be 
doubled, the commissioners have constructed n miles of trainin 
walls. The depth of water now on the bar is 10ft. at low tide an 
27ft. at high tide. The firm of Sir W. G. Armstrong and Co., 
Elswick, has brought out a new boat for harbour defences. 
The boat, which has been inven 


4 Mr. G. Rendalls, one of the 
partners of the firm, is small and is only made to carry an 








reduction of 2d. per ton of coal raised. Of the pits at work there 
are three upon the reduced scale, and in the other three the men 
are working upon the old terms. Large quantities of coal are 
coming into Oldham by rail, principally from Yorkshire, and as 
yet very little inconvenience has been felt by consumers. 
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THE ROYAL AGRICULTURAL SOCIETY AT 
BURY 8ST. EDMUNDS. 
(From our Special Correspondents.) 

Wirz the Paris Exhibition a new word, highly expressive to 
those who comprehend its full meaning, has come into existence. 
This word is French in itself, French in its origin, and totally 
impossible to translate—it is chic. First employed to express a 
quality found to exist in the works of certain painters it bids 
fair to be generally applied to various descriptions of work which 
have nothing to do with mere painting. A picture in which 
very little thought or sentiment is made to go a long way dis- 
plays chic. If an artist has very little to paint about, and is 
skilful and knows how to please, he resorts to chic. In the same 
way if one has very little to write about he puts a good deal of 
chic into his article, and the result is the same in a sense as 
though he kad an abundance of original matter to deal with. In 
those excessively dull seasons when engineers rest from their 
labours, and there is nothing new in the world of science to 
present to our readers, we throw a little of the chic quality into 
our lucubrations. But'as regards the Bury St. Edmunds show, 
which we, the special correspondents of THE ENGINZER have to 
write about, we find that chic is utterly uncalled for. We suffer 
from an absolute plethora. Our note books are crammed. Our 
pockets overflow with catalogues and circulars, all representing 
matter which has to be reduced to order and put in shape for our 
readers in an exceedingly limited time. Then we have the results of 
the trials of the various engines and machines tested for power—a 
mass of figures from which valuable facts and deductions are to 
be obtained. We are in a difficulty. Shall we place these 
figures before our readers, and leave them for the moment to 
deal with them while we describe what was to be seen at Bury ? 
Or shall we work them out to their practical results and say very 
little about the exhibits? Both cannot be done properly in the 
available time or space. We think it, upon the whole, best to 
describe, as far as possible, what the Bury showyard contained 
that was novel or interesting, or simply good without being 
either peculiarly novel or interesting, and to leave the considera- 
tion of the results obtained from testing the portable and fixed 
engines, &c., in part at least, for a more convenient season. It is 
possible that in adopting this course we shall omit much that 
deserves attention, and some of our good friends the agricultural 
engineers, will feel themselves a little aggrieved because we have 
apparently forgotten them. It is well to say, therefore, at the 
outset that to describe or even to notice everything exhibited, 
or every exhibitor, would be utterly impossible; but we beg to 
assure our readers that nothing has been omitted without a 
feeling of regret that the space at our disposal did not permit us 
to mention the exhibit passed over. This much premised we 
may proceed with our report of the Bury show the more com- 
fortably that we have explained to our readers the difficulties 
under which we labour. We have not overstated them. Exhi- 
bitors and visitors to the yard must judge for themselves how far 
we have overcome them. 

It will be remembered that in our last report we gave a de- 
scription of the show yard, the means adopted in testing the 
engines and machines, &c., and we also noticed one or two of the 
engines which most powerfully attracted our attention. We 
shall now continue our report from the point where we left off, 
describing the various engines tried, and giving such particulars 
of the trials as we have been able up to the present moment to 
obtain from the judges, and by actual examination of the engines 
and machines themselves ; and we also propose, as far as space will 
permit, to notice all the stands presenting attractions for agri- 
cultural or other engineers. Before doing this it may be worth 
while to correct one or two trifling errors which crept into our 
report last week. Thus, it was stated that the friction brakes 
were provided with springs—this is an error; only the force 
measurers, or, as they are technically termed, dynamometers, 
have springs. Again, it is said that the brake straps are tightened 
by “a weighted lever ;” for this read by “a weight and lever.” 
Our description of the dynamometer is not quite so precise as 

the arrangement of the springs as we could desire. Let 
us supplement it here by stating that the pulley receiving power 
revolves loose on the shaft, and imparts its motion through one 
set of springs to a boss keyed on the shaft; and the pulley which 
transmits power is also louse, and is driven by a second set of 
springs intervening between it and the fast boss. Those who 
feel interested in the matter will do well to refer to the excellent 
paper by Mr. Amos, C.E., published in the twentieth volume 
of THE ENGINEER. 

Our report was brought down to a late hour on Thursday, just 
at a period when a 12-horse power portable engine by Messrs. 
Clayton and Shuttleworth was being brought into place for trial. 
In several respects this engine claims attention. The Stamp 
End Works have long been celebrated for the finish and design of 
the engines made there. In the present instance the firm have 

all that they have done before. This engine absolutely 

ing to be desired in workmanship. The curving of 
| e smoke box—the only part of the boiler unlagged; 
the get up of the slide bars, crank shaft, eccentric, connecting 
rod, &c., are equal—we had almost said superior—to the best loco- 
motive work of vais a In design, too, the engine is very 
perfect. The two cylinders are placed in an upward prolongation 
of the smoke box the chi . On the fire box is 
a steam dome like that used in locomotives, and faultless in 
finish. The slide valves are fitted with expansion valves 
distinct eccentrics. The slide bars are 


i 


its 
on the back, driven 


ing the dainty maroon coloured paint with which the 
entire engine, save the bright ironwork and the smoke stack, 
is painted. The wheels fore carriage are painted in vermil- 
lion, and the effect is very and infinitely superior to that 
produced by the gaudy tints still patronised pe makers, 
and more ing and more éasily kept clean 

aot mistiben tho use 


. Nor is it for external appearance alone that 
and Shuttleworth’s engine deserves some 

The duty given by it on the brake was higher than that 
tested. The figures are as follows :—Time 

3 hours 57 min.; number of revolutions, 
nominal speed of engine, 130 revolutions per minute ; 
brake, 138°8. We shall explain the precise 
of these figures for the benefit of those who are not 





with the details of the system of testing adopted by ' 


the Royal tural Society ; but before doing so we wish to 
digress for a moment to describe an engine by Messrs. Nalder and 
Belcher, or, we believe, more accurately by Messrs. Nalder and 
Nalder—Mr. Belcher being the patentee of the design. This we 
do for the following reasons mad, we explained in the i 
paragraphs of this article, it would be quite impossible to deal 
with the entire mass of at our disposal now, we shall 
therefore select a single engine and explain method adopted 
in testing it—this explanation applying equally well to all the 
other engines. Instead of making our selection haphazard, we 
take Messrs. Nalder’s engine because it was, in one respect, the 
most remarkable in the show yard. We have already described 
it in part. The single cylinder is located on the fire-box ; the 
guide bars are round; the ine is mounted on low wheels 
and is of considerable length, the fiy-wheel is not more than 
2ft. 6in. or 3ft. in diameter, and the running pace, instead of 
being 120 or 130 revolutions per minute, is 220 revolutions— 
Mr. Nalder, it will be seen, goes in for high speed. Expansion 
is effected by giving a good deal of lap to the slide valve and lead 
to the eccentric. 
The eccentric rod 
is made without a 
joint, about 4in. 
of its length being 
flattened to give 
flexibility, as 
shown in Fig. 1 
in the annexed 
cut; Fig. 2 shows 
the governor al- 
ready described. 
The feed pump on 
the side of the 
smoke-box is dri- 
ven »y a rod flat- 
tened in the same 
way, and thesafety 
valve is held down 
by a flat spring. 
This latter ar- 
rangement we 
have already illus- 
trated.* It will 
be seen from this 
° | that the engine 
justifies the state- 
ment that it is remarkable—if for nothing else, for the 
speed at which it is run. We watched the performance of this 
engine carefully, and we may state that the results of the trial, 
as far as economy of fuel is concerned, do not prove that any 
advantage is gained by this engine over others as a consequence 
of its high speed, while on the other hand, we admit that it ran 
more steadily and silently than any other engine tested in the 
rd 
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yard. 

This engine actually ran for nearly two hours, the brake making 
in all 15,400 revolutions, the load being 86 lb. 7 oz., or, in round. 
numbers, 86°5lb. From this it will not be difficult to deduce 
the horse-power per pound of coal per hour and the duty ob- 
tained from the whole quantity allowed to the engine for the 
trial. 

As we stated last week, the judges allow each engine 14 Ib. of 
coal per horse-power to run, irrespective of the quantity allowed 
to get up steam—7 lb. per horse. The fire is lighted and steam is 
got up; the engines always use less than the allotted quantity, and 
the remainder is taken back, weighed, and the engine credited with 
the amount. Thus it is the interest of the makers to get steam 
of the required pressure—50 Ib. for single and 80 lb. for double 
cylinder engines—with the least possible quantity of fuel. The 
result is that the fire has generally burned very far down before 
steam blows off at the safety valve. The engine is then started 
and runs as long as she is able against the brake load. The 
running time is taken and used in estimating the efficiency of 
the machine. As soon as the steam has been pulled down thus 
the fire is made up again from the fresh allowance of 14 lb. of 
coal per horse-power, and the engine is started as soon as 
the pressure reaches 50 lb., and run as long as the coal 
will hold out. The manufacturer, upon entering his engine, 
states the velocity at which he means to drive it, and the moment 
the velocity falls below this from want of steam the experiment 
is at an end, the fire remaining in about the same condition as it 
was found at the beginning of the experiment. Therefore, the 
entire 14 Ib. of coal, and no more and no less, may be considered 
as having been used in testing the running of the engine against 
a: We have yet to explain how the load for the brake is ob- 
tained. 

Each manufacturer enters his engine for competition as being 
of a certain power; but as competitors have not agreed to adopt 
@ common standard of piston surface per nominal horse-power 
the Royal Agricultural Society makes one. Each engine is taken 
to pieces and the diameter of the piston accurately measured, 
and from this the power is calculated. In a word, for each 
10 square inches of area of piston 14 1b. of coal are allowed to 
the exhibitor. The brake speed is calculated from the diameter 
of the fly-wheel of the engine and of the brake pulley.’ The 

of the engine is usually. in excess of that of the 
brake, as the fly-wheels of the greater number of portable 
engines are in diameter than the driving pulley on 
the brake shaft. In the case of Messrs. Nalder’s engines, 
however, the speed of the engine was given at 220 revo- 
lutions, while that of the brake was 140°94, the diameters 
of the fly-wheel and pulley being to each other as these numbers. 
The effective circumference of the brake wheel is 17°33ft., there- 
fore each pound of resistance re ts during each revolution 
17°33 foot-pounds. The whole load was 86°5 lb., nearly, repre- 
senting for each revolution of the brake 17°33 x 86°5= 1499°45 foot- 
pounds, This, multiplied by the number of revolutions per 
minute, and divided by 33,000, gives the horse-power; or multi- 
lied by the whole number of revolutions gives the duty. Now, 
in the case under consideration the brake was intended to make 
140°94 revolutions per minute, thence 1400045 * 14094 _ 6.49, 
the power of the engine—in other words it had a cylinder 8in. in 
diameter. Ts wil bo walestend Guat although Gi tock ‘fe 
seldom run at the intended the results are not affected, 
because by dividing the whole number of revolutions by the in- 
tended number the mechanical time is obtai the 
whole number of revolutions in this case was 15,400 and 
T7A]=1092 min. The mechanical running time, therefore, of 
the engine was 1 hour 49°2 min., the actual time being a few 
minutes longer. 

The whole quantity of coal allowed was 6°4 x 14 Ib. = 89°6 lb. 
Thus the rate of consumption was ‘82 1b. per minute nearly, or 
4y°20 Ib. per hour, equivalent to about 7°68 lb. per horse power 
per hour. We shall leave our readers to work out the duty for 


* See THE ENGINEER, vol. xx., page 381, 








the pump drew its su 
sy br elhy the 
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44 1b. of coal per indicated horse per hour.’ In this 
water was pumped into the society's boiler cold.’ It 
here to say a word of the manner in which these stationary 
are carried out. The society’s boiler, which we illustrated 
week, is placed at the di of the competitors 
being, and the little engine used tu drive 
hauster as well. The great point aimed at is 
steam at 50 lb. pressure with the least practical 
to this end the fan is driven very slowly, and only 
time. The water is all forced in by a hand pump, 
couple of labourers. With so low a pressure cold 
and some length of imperfectly-clothed steam pipes in 
vening between the engine and the boiler, 4°5 Ib. 

horse power is by no means bad work. Mr. J J. Rawlings, of 
Melbourn, Cambridge, also tested an 8-horse power fixed engine, of 
ordinary construction, and we believe admitting of being sold at 
a moderate price. The actual time made by this engine was 
1 hour 4) minutes. Total revolutions, 13,346. The brake load 
was 121 lb. 14 oz., and the nominal speed of the engine 125 re- 
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Mr. Savage's traction engine was also tested. We believe we 
are correct in stating that this is the only road locomotive exhi- 
bited which was so tested. Agricultural engineers have not yet 
learned how to build racing traction engines, and Mr. Savage's 
engine is certainly not in any sense a racer, but simply a com- 
mercial engine, and the distinction is not without its importance. 
The total number of revolutions of the brake was 19,422, the 
load being 1091b. 4 oz., and the diameter of the cylinder is 
we believe 8}in. per horse-power. Our readers can obtain the 
running from these data. 

Messrs. Brown and May competed with a well-made double- 
cylinder engine 10-horse power; actual time, 3 hours 12 min. ; 
total revolutions, 28,842; brake speed, 142°84 revolutions per 
minute; load, 1661b. 2} oz. Only Qin. of area of piston per 
horse-power are allowed to double-cylinder-engines. 

Burrell, of Thetford, tested an 8-horse power apa 
engine of the kind ordinarily made by the firm, and too well- 
known to need description. The brake speed was 125 revolu- 
tions per minute, and the total number of revolutions 17,866. 

Kinsey, of the Robin Hood Works, Nottingham, tested one of 
his 10-horse power stationary engines. We have often described 
Mr. Kinsey’s engines, and spoken of them favourably as bei 
cheap, strong, and neat, and well calculated to bear a great di 
of hard usage. Mr. Kinsey informs us that he is now ting 
special machinery, or, more strictly speaking a special i 
to their manufacture, from the use of which he anticipates that 
even better work than that which he turns out at present can be 
produced at even a more moderate price. His engine on Friday 
ran against a brake load of 129 Ib. 3 oz. for 1 hour 37 min. actual 
time. 

Messrs. Deacon and Wood exhibited a stationary oscillating 
engine, as to the merits of which we found it not easy at first 
to make up our minds. It has an horizontal oscillating cylinder 
working inside a rectangular frame, near one end of which are 
fixed the crank shaft bearings, near the other the bearings of 
the cylinder trunnions. There is no slide valve in the ordinary 
sense of the term. The equivalent to the i slide 
valve seat works against a plate with ports fixed to the frame, 
and as the cylinder oscillates the seats in it, and in what we 
may term the trunnion plate, are made to admit and discharge 
steam alternately. So far we have described nothing new; the 
arrangement has often been worked out before, and it is obvious 
that, without some additional device, the engine can have no 
lead or lap. Messrs. Deacon and Wood get over the objection 
by interposing between the vertical double-segmental port 
face on the cylinder and the trunnion plate a second 
plate, which is caused to move by an eccentric on the 


the cylinder the admission of steam is regulated 
just as in the ordinary slide valve engine. Now there is at 
first sight little about such a machine to recommend it. The 
rubbing surfaces are apparently greatly larger than they need be. 
Can the valve plates be kept tight without —eese pieces? On 
closer examination again, however, we see that if will 
work without excessive friction thegeneral “er is good, the engi 
being compact, small for the power, and of fair wor! 

The makers claim that they combine simplicity, economy of 

and smallness of first cost r thus than in any other form of 
engine. We confess that we anticipated that the engino 
would stand nowhere on trial, and we fancy that not a few of 
those who watched the trial were as much surprised as we were 
to find the revolutions run up 16,075; the weight on the 
brake, 124 Ib. 4 oz.; speed, nominal, of engine, 110; nominal 
speed of brake, 122°57. This engine afforded one of the few 
instances in which the ssuhontel nearly coincided with 
actual time—the former being 2 hours 11 min., 
2hours 10 min. This fact certainly substantiates all that the 
makers claim on the score of economy, and for the rest the engine 
is well made and compact. It is the best oscillating 

the fixed valve type we have met with. 

Messrs. Riches and Watts of Norwich exhibited two of 
American air engines—in motion part of the time—and 
sent to the brake a very well got up 8-horse power si 
portable ine. The u part of the smoke- 
square, with neat lies sek the corners 
so as to constitute a aon for 
into this is fixed the cyli witb its valve 
is painted lead colour. A cylindrical flat- 
placed on the fire box. The engine is not 
points, both in workmanship and design, 
At the brake it gave good average results. . 

Messrs. Cla: Shuttleworth tested in the afternoon 
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first rank for economy. 

than 4 hours 29 min., while the actual time was 4 

One or two ‘other engines were tested whi 

remark. . paths 
On Saturday, the 13th, the trial commenced with 

cylinder 10-horse power . it 

works ee ae 

The engine is very 
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scarcely say, being admirable. The design is however open’to 
Stdaniion ts ene paytiotlen the boagings <2 the crank shaft are 
unnecessarily far apart; this weakens the crank shaft, and puts 
an undue strain on those outer plates to which the saddle, or, 
more strictly, the horns are bolted. The engine is fitted with 
jacketted cylinders, and expansion slides on the back of the main 
slides, worked by a second pair of eccentrics. It gave very excel- 
lent results on the brake, though in every sense such an engine 
as may be put to work in any farmyard, and containing no com- 
plications which add to first cost and render a machine unsuit- 
able for ordinary purposes. The actual time of running was 
3 hours 5°25 min. the total revolutions amounting to 28,416. 
The experiments with these engines were followed up by 
Messrs. Gibbons, with a 7-horse single cylinder portable—total 
revolutions, 18,423—and by Underhill, with a 6-horse portable, 
which gave total number of revolutions, 11,990, and actual time, 
1 hour 244 min. ; the load on brake being 88 lb. 14 oz., and the 
brake speed 140 revolutions per minute. This engine is very 
well got up; the cylinder is 8in. in diameter, so that by the 
judge’s rule the power is just 6°4 horses. The engine is unpro- 
vided with expansion valve, fuel heater, or other special steam 
saver of any kind. The crank shaft bearings are fitted to a 
saddle extending completely across the forward end of the boiler, 
and are of good design. In a word, it constitutes a favourable 
example of the ordinary commercial portable engine. : 
Messrs. Ruston and Proctor also ran, on Saturday, a single 
cylinder 8-horse power portable engine, similar in every respect 
to those in which their trade principally lies. The engine is 
fitted with a separate expansion valve, working on a peculiar 
principle not easily explained without drawings which we hope 
ere long to place before our readers. The cut-off eccentric is 
fitted with a curved slot, travelling on the crank-shaft. The ec- 
centric is secured by a couple of bolts and nuts against a face- 
plate, and on one of these bolts, as a centre, it can be caused to 
partially revolve. The effect is that the point of cut-off can be 
altered without materially affecting the lead. The device is very 
neat and simple, and cannot get out of order. The engine is 
thoroughly well made and designed throughout and is not a 
of its trial in 


racer, we therefore give the particulars 
full: Revolutions of the brake, 135°4 per minute; load, 
121 lb. 2 oz. After the brake had made 16,034 revolu- 


tions a heavy thunderstorm came on, and before any 
effectual protection could be provided for the driving strap 
it was rendered so wet that the slip became considerable, and 
the experiment was brought to an end. When the weather had 
moderated a tarpauling was fitted up to protect both belt and 
engine, and a new start was made, the brake speed and load 
remaining of course as before. The engine then made 19,787 
revolutions, the mechanical time being 2 hours 26 min., and 
the actual running time 2 hours 26 min. On the conclusion 
of this experiment the judges submitted the engine to a very 
severe test. They loaded the break with 308]b., or more than 
two and a-half times the first load. Against this tremendous 
resistance the engine ran easily—the cut-off being shifted to 
give more steam—but the experiment was brought to an abrupt 
conclusion by the overheating of the brake. The wheel ceased 
to be truly cylindrical, owing to the expansion between the 
spokes, and the blocks threatened to ignite. The load 
was then reduced to 50 per cent. more than that 
originally applied, and the engine entered on the second 
trial mentioned in the judge’s programme. The quantity 
of coal, however, was reduced from 141b. to 101b., in 
order to save time, as the judges were very much overworked. 
We, in company with Mr. Ruston, made a calculation just before 
the engine started to ascertain the running time under the new 
conditions of load and cut-off, our estimate being based on the 
results of the first experiment ; we arrived independently at the 
same result, 1 héur 16 min. The engine actually ran 1 hour 
14§ min. and gave 10,236 revolutions, showing how closely 
practice may be made to accord with theory. 

Messrs. Marshall, of Gainsborough, entered for trial a very 
well made engine, but on getting up steam to some 30 lb. the 
safety valve began to blow from some unascertained cause; pro- 
bably sand or dirt of some kind had got under; at all events, 
under the circumstances, the trial could not be proceeded with, 
and the fire was drawn in order that the valve might be taken 
out and examined. Messrs. Marshall thus lost their chance of 
trial, and were relegated by the judges not only to the end of the 
list of first trials, but to the end of the second trials as well, 
which was almost tantamount to saying that the engine should 
not be tried at all. This was hard measure, and not quite fair to 
the exhibitors of an ordinary commercial engine, which certainly 
as accurately represented the real practice of the best makers as 
any engine on the ground. We have often expressed ourselves 
favourably as regards the engines made by this Gainsboro’ firm, 
and further examination only strengthens our good opinion as 
regards their merits. They are simple in design, excellent in 
workmanship, and steel is freely used throughout in their con- 
struction rendering them light for their power. When the 
engine was ultimately got to work it was found that the blast 
nozzle of the waste pipe had been removed, and had not been 
yr Steam, therefore, could not be kept up without the 

of a steam jet in the chimney, with which the engine is 
fitted, and the results of the trial, therefore, are of no practical 
value. We are enabled to state, however, that the engine has 
driven one of Messrs, Easton and Amos’ brakes at Gainsboro’, 
with the same load, of course, as that used at the show, for 
3 hours 28 min. with 1 ewt. of Welsh coal. 

Messrs, Alchin competed with a single-cylinder engine very 
carefully got up. The cylinder is located in the smoke-box, and 
expansion is effected by a cut-off valve on Meyer's well-known 
system, the screw being worked by a hand-wheel at the back of 
the valve chest. The guide rods are round, and the engine is 
carried on springs at the fire-box end. We wish we could 
persuade other makers to follow the admirable example set them 
by Messrs. Alchin in this respect. The road wheels are of wood. 
We noticed that the safety valve balance was marked to 90 Ib., 
which may be regarded as the working pressure under ordinary 
circumstances ; we shall have something to say, one of these 
days, concerning the conditions under which portable and other 
engines are tested by the Royal Agricultural Society, but 
a report such as this is not the place to deal with so important 
a subject, nor is this exactly time. Messrs. Alchin’s engine, 
although the fire-box was unlagged, and no special arrangements 
were provided for economising fuel other than those we have 
named, compares very favourably with engines by other makers, 
the mechanical time being 2 hours 58°5 min., the load 
113 Ib. 2 oz., the nominal revolutions 136°28, and the total 
number of revolutions 24,347. Messrs. Catchpool and Thompson 
competed with an ordinary portable enging galling for no par- 
ticular remark, It was without Proms gear, and gave 
17,632 revolutions; mechanical time, two hours. 

Messrs. Tuxford exhibited many engines, some on their well- 
known vertical type, but none of these were entered for competi- 
tion; and we are glad to see that this firm are now adopting 
the ordinary arrangement. There is nothing to justify the 
retention of the vertical arrangement, especially that in which 





the cylinders are placed on the bottom of the smoke-box, or 
what should be the smoke-box. The most trifling repairs to the 
boiler can only be effected with great trouble, and there is no 
compensating advantage whatever. These smoke-boxes, too, 
have been for years painted, and japanned, and gilded, until they 
resemble nothing so much as an old-fashioned plate warmer, or 
a grocer’s show chest. The engine tested by the firm was totally 
different in every respect and infinitely better. It is of 14-horse 
power, with double cylinders lying on the fire-box, and jac etted. 


| The steam is cut off by separate eccentrics. The entire engine, 


except the road wh and bright work, is painted lead colour. 
The boiler is very large, and the general get-up good. The 
design, too, is free from rattle-trap devices of all kinds. The 
brake load was fixed at 195 Ib., and the brake speed at 130°99, 
the engine running at 126 revolutions per minute. The total 
running time was 3 hours 27 min. 

Nearly side by side with this Messrs. Ransome and Sims ran 
one of the most remarkable engines in the yard. It is of a 
totally new pattern, brought out by the firm expressly for service 
in situations where coal is expensive, and is principally intended 
for exportation to such countries as Egypt, though it is of course 
adapted for service at home equally well. The two cylinders are 
fixed on the top of the fire-box as close as they can be got 
together, the valve chests being placed outside; the cylinders are 
jacketted; the slide valves are fitted with an adjustable cut off, 
and are nearly balanced by rings on the back of the expansion 
valve. We could not hope to make their construction clear 
without drawings. The pistons are equally remarkable, but they 
have been tested severely by the firm and found to answer 
admirably. The crank shaft is without any straight piece 
between the cranks, resembling in this respect the “throws” 
commonly used in pump work. The brackets carrying the 

rings rise above the shaft, the caps and brasses of 
which are fitted obliquely, and two stay rods run back 
from them converging toward the cylinders. The work- 
manship is excellent, and in the design we find much 
to commend and little to find fault with. The engine ran against 
a brake weight of 210 Ib. 11°8 oz., the brake speed being 133°66 
and the mechanical time 3 hour 44 min. The valve gear is very 
perfect in its action, as will be gathered from the annexed dia- 
grams, taken from this engine a few days before the show, and 
courteously placed at our disposal by the firm under circum- 
stances which enable us to vouch for their absolute truthfulness. 
The diagrams have been slightly reduced with the utmost care 
in order to make them suit the columns of THE ENGINEER. 
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We have now noticed all, or nearly all, the engines which 
competed in the first trial ; little is to be gathered from the se- 
cond trial, with 50 per cent. heavier loads, that may not be de- 
duced from the first trial ; and the great length to which this report 
extends must be our excuse for omitting most of the particulars. 
At one time, indeed, it was believed that no second trial would 
or could take place. A meeting of the exhibitors, however, was 
convened at the secretary’s office in the yard, the result of which 
may be summed up in a few words. It was proposed by Mr. 
Head, manager to Messrs. Ransome and Sims, and seconded by 
Mr. Marshall, “ that all engines go through a second trial, if pos- 
sible.” The proposition was carried unanimously. But the 
judges had, as we have said, quite as much as they could get 
through, and they were therefore carrying out the rules laid 
down very strictly. Many of the exhibitors had a fixed cut-off 
carefully calculated for the first trial, and as the judges would 
not permit the slides to be taken out and replaced by others 
with less lap, the engines could not compete; several, however, 
went to the brake. The results, as regards economy, did not 
present, as we have said, much that was noteworthy. Messrs. 
Ransome and Sims 10-horse power engine ran 1 hour 43 min., 
brake revolutions 18,122. Messrs. Clayton and Shuttleworth’s 
engine loaded to 224-horse power, made 14,786 revolutions. 

We shall now turn our attention to engines not entered 
for trial, but equally claiming our attention. First on our list 
we may place here the steam ploughing apparatus of Messrs. 
Fowler, and of Messrs. Howard. The portable engine with 
transverse boiler of the latter firm we have already described 
fully and illustrated. They exhibited a splendid set of ploughing 
tackle as well, but nothing newer than the double engine tackle 
illustrated and described in Taz ENGINEER last December. . Mr. 
Howardalso showed one of his vertical water tube boilers, recently 
fully described in a paper read by Mr. Pendred before the Society 
of Engineers, and published in our columns. Messrs. Fowler's 
stand contained in’ addition to the traction engine noticed last 
week complete sets of ploughing tackle. Messrs. Fowler thus 
describe their exhibits :-— 

‘‘ From the experience we have gained on the subject of steam culti- 
vation we have come to the conclusion that no one class of machin 
iscapable of dealing in the most efficient and economical manner wi 
the varying circumstances which the face of the country presents, and 
we take this opportunity of explaining the principles of the several 
classes of machinery that we exhibit at the present meeting of the 
Royal Agricultural Society at Bury St. Edmunds. Unlike most 
other machinery, a steam ploughing or cultivating tus is re- 
quired towork under totally opposite conditions at different times, 


| and often under circumstances where nothing whatever has been 


done to assist its application. To mect this we are now making 
_ four different classes of (to be worked with any of our 
| implements), which we briefly describe as follows:—1. Our 


tackle, consisting of engine with clip-drum attached, working al: 
the headland in connexion with our patent anchor, This tackle is 
| well-known to the agricultural public, and where the 


fields are 
well laid out is one will do a given amount of work with the 
- amount ie nak oe a tackle, consisting 
wo engines working i ndently rp Bah reap 
This is an excellent machin Vand the most suitel for all kinds of 
work; but as its first cost is heavy the expenditure of ital re- 
yy prevents its general adoption except for large holdings or 
adap sor out on hire, where ample employment is obtained for i 
This e is the cheapest in the long run, and will do work for 
less money per acre than any other a tus now made. 3. Our 


new double-drum engine le, in which the engine is fitted with 
two winding drums. This tackle is constructed either to work 


along the headland with an anchor, &c., giving a direct pull upon 
the implement, as in the cli arrangement (No. 1); or to° 
work with the engine standing in one corner of the field, thus 
avoiding the necessity of travelling the engine along the headland 
when circumstances such as very hilly ground. i fences, or 
wet condition of the soil, render it desirable that the engine should 
not be taken upon the land. The tackle can be set down and put 
to work in half an hour, whichever way used. We would draw 
particular attention to this arrangement, as offering to the farmer 
the benefit of two systems, and enabling him to meet successfully 
most of the difficulties he has to content wih in steam cultivation. 
4. A cheap tackle, consisting of detached winding windlass, &c., 
and combined plough and cultivator, adapted to be worked by a 
portable engine, suitable to those whose requirements do not 
warrant the purchase of the larger and more readily applied 
systems. It differs from that of other makers in a com- 
pensating arrangement by which the power lost in the e is 
given back to the other drum; and also in having an implement 
which can be worked either as a plough or a cultivator. e com- 
pensating brake is a valuable addition, keeping the rope tight 
without the loss of power attendant upon the use of hood beakss ; 
and the reports of the Royal Agricultural Society’s commission 
(‘‘R.A.S.E. Journal,” vol. vi.) prove that a plough as well as a 
cultivator is necessary for the proper application of steam power 
to the land. The cost of this tackle, including 1600 yards of rope, 
is only £250. We also exhibit at the show several new implements 
made on improved principles, including ploughs and cultivators 
specially adapted for light land, the latter of which can be worked 
at a width of from 9ft. to 15ft., and are well suited for crossing 
spring work in general,” 

It is unnece to say one word in praise of the get up and 
design of these exhibits, but we may call especial attention to the 
light land implement, which supplies a want long felt. 

In traction engines Messrs. Aveling and Porter come out with 
two engines and a train of wagons. This firm have gone on 
steadily improving the workmanship and design of their ma- 
chinery, without introducing any radical changes in a design 
found to give perfect satisfaction. They are now introducing 
new road-rolling apparatus of a very powerful kind. The first of 
these machines has just been completed to the order of the 
Liverpool corporation, we believe. We hope to illustrate it very 
soon; till we can do so we postpone its description. 

Messrs. Clayton and Shuttleworth exhibited a traction engine 
of an entirely novel design. It has been very aptly named a 
double engine, as will be seen from the following brief descrip- 
tion. In external appearance the engine greatly resembles one 
illustrated in our pages a few weeks since, sent by the firm to 
Paris, but the details are different. Two cylinders are 
mounted on the boiler near the smoke-box end; the crank 
is divided into two parts, each half being carried on double bear- 
ings fixed each pair on a separate saddle. The crank shaft 
imparts motion to the road wheels by pitch chains driving chain 
wheels carrying cogged gear. Both sides of the engine are alike, 
and there are two reversing levers aud two starting handles. 
When the engine is travelling each road wheel is driven by a 
single cylinder, and the driver can, by regulating the admission 
of steam, im: equal force to both wheels. On turning a corner 
steam is shut off from the cylinder driving the inner road wheel, 
or it may even be reversed. When the engine is employed to drive 
machinery, as for example ploughing tackle, a drag link is used 
to connect the two cranks. As there is a fly-wheel at each side 
of the engine, power can be taken off either right or left. The 
power of each cylinder is six horses, and either engine can be 
driven independently of the other. As to the merits of the 
engine it would be premature to speak. The general idea is 
novel and ingenious, and the workmanship is exquisite. 

Messrs. Turner, of Ipswich, show a traction engine, in which 
the forward end of the engine is carried by a pair of wheels 
placed close together under a kind of spoon—a prolongation of 
the smoke-box—turned upside down. The steersman stands on 
the fout-plate, a defective arrangement. The engine is neat and 
well got up. 

Rather far up in the yard we find a portable engine by Messrs. 
Eddington, Chelmsford, whichdeservesnotice. This engineis made 
extra strong. The boiler-plates are very heavy, and of Bowling 
iron. The engine is thoroughly well got up in every respect, 
and, we should say, second to none in the show-yard at Bury, as 
regards the qualities necessary for heavy and continuous work. 
Messrs. Eddington have not as yet built many engines, having 
been only a comparatively short time in business on their own 
account; but it is evident that they perfectly comprehend what 
a portable engine should be, and construct their machinery 
accordingly. Their engine deserves some praise, and we willingly 
accord it. 

Messrs. Holmes and Son exhibited a traction engine of much 
merit. The road wheels are wholly of iron. A double set of flat 
iron spokes are cast into a boss of neat design. The tires are of 
wrought iron, with transverse pieces to take the wear rivetted 
on. Just at the junction of each pair of spokes with the tire a 
transverse slot is made in the latter. Through this slot a spad 
is protruded to any distance required, as follows;—The s is 
made of a flat plate of iron, doubled and welded so as to leave 
an eye at the end. The spokes have five or six holes drilled in 
them. By pushing out the spades or creepers the holes in 
them can be made to coincide with the holes in the spokes; a 
pin is passed through, and the spade is fixed at any required 
projection beyond 
the wheel ri 
The annexed 
sketch will render 
the arrangement 
intelligible. The 
ne a have 

olesin oho 
through _ whi 
pins are thrust 
by clutch bars 
worked from the 
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foot plate, and 
thus either wheel can be disconnected when turning corners; 
but the pins are too small in diameter, and will probably shear 





off in a short time. , d “ 
Messrs. Hornsby, of Grantham, exhibit no engines, their whole 
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time being occupied in the construction of harvesting machinery. 
We have referred to this further on. 

Underhill, of Newport, Salop, exhibited a 6-horse traction 

ine, novel in some respects. The road wheels are of wood 
prs yank the rims being made to zigzag in and out, thus .~..~ 
Whether any advantage is realised we are unable to say, but it 
is obviously impossible to make a strong wheel in this way, as a 
continuous tire cannot be used. The water tank is fitted in 
front of the smoke-box, taking the place usually assigned to the 
steersman, who in this case stands in a little box at the side of 
the foot-plate; a vertical hand-wheel and pinion turning on a 
stud at the side of the fire-box, » egrets a long bar running 
along the side of the engine, and e fast to the leading axle 
at one side. The arrangement is not very satisfactory, nor is 
the workmanship of the engine peculiarly good. 

Messrs. Ransomes and Sims exhibit a new traction engine. 
We shall publish drawings of this engine in a very short time, 
and we therefore ne its description. 

The Reading Iron Works exhibited largely. The most note- 
worthy object in their stand being the Corliss engine, as im- 
proved by Messrs. Spencer and Inglis, and manufactured by the 
exhibitors. The design is very similar to that of the Corliss 
engine | By sas Hicks and Co., recently illustrated in our 
pages. e firm also showed some very excellent stationary 
engines ; one in particular, with jacketted cylinder and equili- 
brium expansion valyes, worked hy the governor to regulate the 
point of cut off, reflects much credit on the designer and makers. 

Messrs. Brown and May showed, among others, a very fairly 
got up 8-horse engine, moderate in price. We believe we are 
eRe | in stating that this, or a similar engine, gave the best 
duty of any ordinary commercial portable exhibited at Wor- 
cester, and only missed a prize because some formality was not 
complied with. Messrs. Burrows and Carmichael exhibited a 
g engine, of simple construction, and moderate price ; but 
not calling for particular description. 

J. J. Rawlings, Melbourn, Cambridge, exhibit a not very well- 
finished commercial 8-horse power portable steam engine; the 
boiler, however, is well stayed, and the arrangement of the 
working parts of the engine simple. The engine is not painted 
to catch the eye, as but too many are—it is fitted with shield 
in the fire-box, intended by the maker to prevent leakage of 
the tubes. 

Messrs. Wilkins exhibited a 5-horse power portable engine, princi- 
pally remarkable for the fire-box, which is an oval prolongation 
of the shell. The internal box is of similar shape, and no stays 
are used. The ement is cheap, but inferior, in our opinion, 
to the usual box. The firm also showed a stationary 10-horse 
power engine with patent rotary expansion valves. As we did 
not see this engine at work we can pronounce no opinion as 
regards its merits. 

Messrs. Garrett and Sons, of Saxmundham, exhibited a trac- 
tion engine, constructed upon a combination of a number of 
patents. The engine is speeded to travel at from three to five 
miles per hour with loads varying from eight to thirty tons; and 
it is claimed by the exhibitors that the engine is provided with 
every improvement in detail that can conduce to render it the 
most ect engine of its class. It is undoubtedly well got up, 
like all the work turned out by the firm; but it has already been 
described in our report of the Smithfield Club Show. 

The same statement will apply to the engines exhibited by 
Messrs. Robey, which are fitted with Lakes’ smoke consumer. 
This apparatus appears to act altogether by keeping the tubes 
clean. It has now been placed beyond question that it will 
effect a large saving of fuel in portable engines burning bitumi- 
nous fuel, but no practical advantage attends its use with coke. 

We feel that we have left many engines unmentioned, but we 
have a host of ingenious implements yet to notice, to which we 
must hasten; before doing so, however, we wish to say a few 
words as regards the principle of using feed-water heating tubs. 
The practice was carried at Bury to an excess almost ridiculous. 
There can be no objection to supplying with any portable engine a 
tub into which a portion of the waste steam may be blown to 
increase the temperature; but when we find the simple cask 
developed into a complex apparatus, with internal divisions, 
glass gauges, annular waste funnels, valves, and thermometers, 
we think it is time to point out that such a clumsy and 
complicated affair is unsuitable for any farmyard, and is 
unworthy of engineers. The proper place for a feed heater 
is in the smoke-box, and if it performs its duty properly 
the hot water tub is not required. It is very doubtful 
indeed whether in ordinary hands it is advisable to heat the 
feed before it was passed through the pump, as there is always 
difficulty in pumping hot water. 

The weather during the time of trials could not well have 
been worse, and the arduous duties of the judges were rendered 
unpleasant by the mud and rain and wind. ey certainly did 
not spare themselves, and they deserve a vote of thanks, not 
only from the Royal Agricultural Society, but from the exhi- 
bitors, and we should be very uncourteous did we not express 
our thanks to gentlemen who afforded us every facility in their 
power in preparing this report. 

The preliminary trials of the threshing machines were con- 
tinued on Thursday last until a late hour in the evening; and 
as a proof of the untiring assuidity and labour undergone by the 
ju and their assistants, it may be stated that all through the 
trials, both of the engines and implements, the diurnal duration 
of working time was from 7 am. to 8 p.m. Four of Messrs. 
Underhill’s threshers gave, as the time of their trials, 6 min. 
3 sec., and 5 min. 48 sec, respectively ; one of Mr. Burrell’s accom- 
plished the same task in 5 min. 2 sec. ; while another, made by 
Messrs. Tuxford, took the very short time of 4 min. 35 sec. to 
porters its share of duty. These were succeeded by a couple 

m the Prospect-place Works of Messrs. Holmes and Son, their 
respective times being 6 min. 49 sec. and 7 min. 17 sec. i 
latter finishes the corn for market, which neither the former or 
the two preceding those, accomplish. In these machines the 
bearings are oiled by Liéuvain’s patent oil needle lubricators, 
which completely prevents any chaff or dust getting in. One of 
the advantages in those little instruments is that they never act, 
unless the part to be lubricated is in motion. The movement of 
the shaft causes the oil to descend gently and slowly upon it, 
the action ceasing when the shaft is at rest. In the arrangement 
of the various parts of these machines the winnowing apparatus 
is placed upon the top, and the manner of fixing the driving pul- 
leys upon the skew is not to be commended. When the machine 
is made to exceed thé ordinary height there is some difficulty in 
getting it into barns of the ‘usual dimensions. A period of 
6 min. 5 sec. sufficed for the trial of a combined threshing 
machine, with chaff bagging apparatus, by Wallis, Haslam, and 
Stevens, of the North Hants Ironworks, Basingstoke, Hamp- 
shire, which finishes the corn for market at one opera- 
tion. ‘They can be fitted at pleasure with either Penney’s 
patent Worcester first prize adjustable rotary corn screen 
or with the more common steel wire screen with fixed 
meshes. Upon the subject of corn screens we shall have a 
word to say when we come to mention them separately. A few 
other threshing 





machines were tried, which brought the pre- : 


liminary trials to a close. In the selection of those which were con- 
sidered worthy of a second trial the conditions to be observed 
were a duration of ten minutes for each trial. There was no 
restriction as to feeding, and the result of the trials were de- 
pendent upon the weight of the produce, the quality of the 
different samples, and a few minor considerations, entrusted to 
the discretion of the judges. Their awards adjudging the prizes, 
to be found in another part of our columns, will give the best 
idea of the results attending the final trial of the machines. We 
noticed some recent improvements is Messrs, Clayton and Shuttle- 
worth’s threshing machines relative to the delivery, the screening 
part, and the elevator. Some makers still prefer adhering to the 
older cup elevator, the difference between it and the newer 
patent consisting in that in the former the corn is actually con- 
veyed or carried up, while in the latter it is blown up without 
any tangible assistance. The absolute question of superiority 
depends more upon the taste of the purchaser than upon any 
real comparative merit. At the same time it should be borne in 
mind that the cup elevator acts equally well under all circum- 
stances, whereas the newer invention does not. If the grain be 
damp the latter is not so uniform and effectual in its action as 
if it were thoroughly dry. When one considers the frightful 
complexity of thenature of a threshing machine, and the numerous 
different apparatus that have been attached and added to its 
originally primitive construction, it might be imagined that 
further additions would cease. It appears, however, that the 
contrary is the case, as we find, under the head of a “new 
implement,” a steam threshing machine with patent corn-drying 
apparatus attached. The attachment is the invention of Messrs. 
Davey, Paxman, and Davey, of Standard Ironworks, Colchester, 
Essex, and proved, upon trial, most successful in its operation. 
Its working may be briefly described as follows :—The corn, after 
leaving the elevator, passes into a double cylinder with an annular 
space between the outside and inside circumferences. The 
ener is heated externally by steam from the engine, passing 

ugh the annular space and subsequently returning to the 
tank supplying water for the boiler, while a blast of warm air 
passes through it and drives off all the moisture from the corn. 
If not required, the machine can be used as a simple threshing 
machine, and the use of the corn-drying apparatus dispensed 
with. Bearing in mind how frequently we suffer from wet 
harvests, there is no question about the value of any machine 
that would dry corn in a thoroughly efficient and economical 
manner. Although no doubt a novelty, yet Mr. Crowe’s thrash- 
ing machine, with engine combined, was certainly one of the 
roughest put together machines upon the ground, both with 
respect to iron and wood work. We do not share in the fears 
expressed by many that it would be likely to be a dangerous 
customer in a farm-yard, either tv itself or others, but we trust 
that we may witness some recognition of its merit in the report 
of the judges, and some other recommendation than that signed 
by the inventor himself. 

The combined threshing and finishing dressing machine of 
Messrs. Hall and Sons have the whole of the working parts fixed 
within the frame, they are thus protected from the weather and 
derangements in travelling. The straw leavings and chaff are 
delivered at one side of the machine away from the engine, and 
the finished corn deposited into sacks at the opposite end, entirely 
clear of the dust and dirt of the other operations. The vibrating 
shoes are suspended on patent spring hangers, and driven by 
spring rods, thus saving a large number of wearing and oiling 
P The bearings of the revolving shafts are made of extra 
length, fitted with substantial brasses and carefully protected 
from the dust and dirt. Although the elevators and other por- 
tions of the mechanism are within the frame, yet they are so 
arranged as to be got at quite as readily for examination and 
adjustment as if fixed outside. The drums and breastwork are 
all wrought iron, the drum spindles steel, the framing best dry 
seasoned oak. This machine is fitted with chaff elevating and 
sacking apparatus, and also with patent grinding mill, arranged 
in such a manner that seconds, corn, wheat, barley, or oats, after 
being separated from the best corn, pass into it and are reduced 
to meal while the threshing is going forward, or the communi- 
cation between separator and mill may be closed by slides, and the 
mill worked independently by feeding it from an outside hopper. 

Tn close connection with the machines just described are the 
straw elevators, of which there were about twenty’in the field— 
the Messrs. Amies and Barford of Queen-street Ironworks, ex- 
hibiting three. The best elevators are constructed to deliver the 
straw while placed at any angle with the shaker or in a straight 
line with it, but, as a rule, farmers, where possible, prefer the 
last mentioned position. That at right angles with the shaker is 
frequently used, but intermediate angles are avoided as much as 
pos. For simplicity and convenience of construction the 
telescopic straw elevator, exhibited by Robey and Company, pre- 
sents many advantages. Many Ghivebind ties e8 at ir 
of pulleys capable of being adjusted to with the 
driving pulley of the machine, for the ce of work- 
ing elevators, or the latter can, when be en indepen- 
dently of the threshing machine. A strong steady frame is 
indispensable to a properly constructed elevator, or it will be 
unable to do any work during high winds, which often prevail 
during stacking time. 

With respect to the trials of implements of the smaller class, 
they proceeded in the same order and under the same conditions 
as we described at their commencement. For all those of the 
mill grinding class submitted to trial, the allowance was one 
peck of whatever grain or substance was selected to be operated 
upon, and as many of this denomination were adapted for grind- 
ing barley, wheat, peas, beans, Indian corn, or any kind of grain 
—the trials were as numerous as incessant. Passing on to those 
implements of the smaller type, which were tried by steam 

wer, we commence with the chaff-cutters, and we pause an 
instant to remark upon the enormous loss of valuable time, and 
the tax inflicted upon the patience of the judges, occasioned by 
the woveg | of getting nearly all the implements into position and 
adjusting them, so that the driving pulleys could be got into 
line with that of the dynamometer and that of the engine. It 
seems to us that all the delay and trouble, or at least the greater 
portion of it, would have been avoided had a more substantial 
flooring for the implements—during their trial—been laid down, 
a line ranged and marked upon it to connect the centres of the 
three pulleys alluded to, and a portable stand provided upon 


which the pulpers, mills, cutters, and crushers might have 
been p and rapidly and easily adjusted to the line 
of motion. As an instance in point we may take the 


Albion chaff-cutter of Messrs. Picksley and Sims, Bed- 
ford Foundry, Leigh, Lancashire. Twenty-five minutes were 
occupied in getting this implement into line and starting it, 
while the actual time of trial lasted 1 min. 29 sec., the allowance 
of chaff being 1 cwt. Although the display of chaff-cutters is 

jally so in the stand of Mr. Bentall—we fail to 
notice any novelties, if we except those exhibited by Richmond 
and idler, Messrs. Woods and Cocksedge, and Messrs. Riches 
and Watts. The principal points to which the attention of the 
manufacturers of these implements has been directed, ever since 
the rotary cutterfsuperseded the old lever knife affair, are the 





regulation of the feed, tion of choking, capability of cut- 
ting any desired 1] and a means of arresting at once the 
action of the when driven by steam power. Succes- 
sive patents and improvements have vanquished these difficulties. 


Grooved cylinders have been re by rollers with hooked 
teeth, insuring a ‘cad uniformity and certainty of feed, and 
obviating the possibility pug me A simple lever changes the 
length of the cut, and a stop clutch arrests the motion of the im- 
plement in an instant. ere is a point worth mentioning 
respecting the frames. Iron has superseded timber in their 
construction; but while availing themselves of many of the 
advantages connected with the employment of the former mate- 
rial, some of the makers have adopted the clumsy, cumbersome 
style of frame which ought to have been allowed to die out with 
the material of which it was originally composed. It has been 
totally forgotten that what may be a very suitable shape for 
pad is a very unsuitable one for - ” 
@&The patent portable chaff engines o ~ hag are especially 
satel ter ready attachment to the portable powers of either 
steam or horses, being quickly set into position for work, re- 
quiring no fixing nor intermediate motion. Three lengths 
(three-sixteenths, three-eighths, and one inch) may be cut with 
them by a very simple change of wheels. 

Before leaving the chaff-cutters we must mention a new imple- 
ment, the patent for which is not quite completed, by Messrs. 
William Pickford Wilkins, of Orc Works, Ipswich, and 
which is intended to accomplish what its predecessors have been 

unable to do. It,is a 
—____-______. patent straw and esparto 
———" a and its principle 

LAP¢' is totally different to 
that of those instruments 
which haveattempted hitherto to cut upthat refractory description 
of grass. It consists briefly of two parallel rollers or spindles, 
upon which are rows of cutters or circular knives overlapping 
half an inch and bevelled the contrary way upon one side, as 
shown in the cut. By the addition of ten cast-iron collars they 
are maintained at a distance apart. The speed of one 
roller is 350 revolutions per minute, and that of the other about 
70 revolutions, Upon the roller which travels at the slower 
speed are fixed, in the hollows between the blades or cutters, 
a series of short blunt jag to ensure an uniformity of feed 
and carry the grass to the cutters. These latter are not abso- 
lutely necessary, byt they add considerably to the rapid and easy 
action of the implement. The esparto cutter is also well adapted 
for the cutting of sugar-canes, and considering the miserable in- 
efficiency of the mechanical appliances in our West Indian pos- 
sessions, a machine of the kind that would do the work cheaply 
would be very acceptable to the planters. 

A cutter for steam power only, with a good lever arrangement, 
by Messrs. Carson and Toome, of Wiltshiae Foundry, gave a 
result of 2 min. 8 sec., and another of Page and Co., of 1 min. 
45sec. That sent by Richmond and Chandler did the work in 
the short space of 1 min. 3 sec. 

The trials of the chaff-cutters were succeeded by that of their 
heavie and more unwieldy brethren, the mills; and whatever 
time was lost in getting the smaller fry into action, it was mate- 
rially p Pc od when the larger required to be dragged, 
pushed, prised, and shunted on and off the platform. The judges 
were unwearied in their exertions, both mental and physical, 
in bringing many of these apparently reluctant victims to the 
scratch; and had it not been for their perseverance and patience 
the trials would not have been finished this week. One of the 
first to make its appearance was a new corn grinding mill, b 
Turner and Fardon, of Lonsdale Works, cighton-Buszard. 
With half-cut of maize its time was 2 min. 2sec., and with the 
same quantity of barley 5 min. 48 sec. It should be noted, 
however, that there was a break between the commencement 
and completion of this latter experiment. The mill is adapted 
for a stand or for a permanent fixture. After some delay its 
place was taken by one of the Messrs. Whitmore and Son's 
machines, which performed its task for the latter description of 
grain in 6 min. 18 sec.—the first trial being rejected in conse- 
quence of over-feeding, a very common contingency in all ex- 
periments of a similar character. In the portable corn grinding 
mill, on travelling wheels, by Mr. John Tye, of Lincoln, we are 
introduced to an excellent specimen of its class, Its mechanical 
arrangements consist of a pair of grey stones, worked by one 
strong iron geared wheel, and one strong iron wood-geared 
wheel, which are driven by a 2ft. 6in. driving pulley. The whole 
being constructed on a substantial oak frame, well bolted 
ther, and mounted on strong underwork ; the wheels and axles 
are of the very best material and workmanship. The stones 
may be easily thrown out of gear, and the screws for adjust- 
ing them are very simple and convenient. After a pre- 
liminary run the stones had to be changed, and the results of a 
couple of trials were recpectively, 3 min. 41 sec. and 3 min. 4 sec. 
The position of the driving pulley of this mill is open to objection, as 
it is jammed in between one of the hind travelling wheels and 
the frame, and the arm must be introduced between the spokes 
of the former to slip on the driving belt, a very inconvenient 
and possibly a somewhat hazardous feat to a raw hand, In the 
next example the mistake of making the gearing too small for 
the stones was rendered palpable, the more especially as in the 
one in question, a mill by J. Rawlings, there was plenty of room 
to have contained it of sufficient dimensions. ter consuming 
9 min. 25 sec. in its operation, the whole of the allotted quantity 
was not quite ground. A number of trials were made upon @ 
patent grinding mill with iron beaters, manufactured by Thomp- 
son and Slather, and in order to ° get the requisite degree of speed 
an intermediate pulley was ed into by: With barley 
the time was 4 min. 17 sec., maize 2 min. 45 sec., oats 1 min, 
55 sec., but not well ground ; with beans loose, 2 min. 1 sec. 
Further trials were made with quarter-cut of grain, or, strictly 
speaking, but 23 Ib., and the time of getting through the beans 
was 1 min. 41 sec. With linseed there was a great discrepancy, 
one trial giving as its result 1 min. 12 sec. and another 4 min. 
50 sec. To solve the difficulty a third was allowed, the resul 
being 3 min. 43 sec. A new implement in this line, by i 
and Barford, gave good results. The weight being 4 cwt., the 
fime for grinting tha} quantis of Indian corn was 2 min. 12 
sec., of barley 3 min. 5 sec., wheat 1 min. 47 sec. With half 
the above weight of linseed the time was 1 min. 55sec. The 
exhibitors have consi improved upon their older design in 
the present example, and by means of a patent single adjusting 
lever or screw they obtain a continuous and simultaneous action 
upon the whole length of the grinding surfaces. coprolite 
mill of C. Burrell, and that of 
service in those localities where they are required. 
About four tons per day may be taken as the average amount 
likely to be accompli stones of the dimensions in the two 
specimens on the ground, difference in their respective dia, 
meters being a couple of inches. “ 

Messrs. Garrett's improved fixture grinding mills consist of 
French burr stones of the best quality, mounted on substantial 
iron ffeming ond complete, with all the necessary shafts. ond 
gear, for the communication of motive power of any available 
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description. These mills are adapted for grinding wheat, barley, 
oats, maize, peas, beans, or any other description of farm pro- 
duce. Any number of these mills can from time to time be 
placed in a line, and driven simultaneously by the application of 
the requisite power. They are provided with cranes of efficient 
and simple character, for raising the vege and hp = 
proper position when they require dressing, and patent appara 
for rohan a flour can be attached at an extra cost. They 
are made portable if required. : 

Messrs. Whitmore and Son, of the Iron Works, Wickham 
Market, Suffolk, and 78, Gracechurch-street, London, are very 
large exhibitors of corn-mill machinery and the apparatus in 
connection therewith. Their principal exhibitions consist of one 
of their vertical crank shaft horizontal engines, specially de- 
signed for the direct driving of millstones by belts, which ar- 
rangements we remember attracted attention at the Great Exhi- 
bition of 1862, and for which they then received the bronze 
medal from the commissioners. They have since much im- 
proved and simplified this arrangement. They also exhibit one 
of their mills for dressing flour through silk cloths, which are 
now superseding the old machines in many cases. 

In clod-crushers Messrs. Davey and Paxman have something 
new. Their specimen differs from all others in that the crushing 
parts area series of blunt cones, their action tending to crush 
a clod and spread it equally in every direction with a force pro- 
portional to the weight of the crusher. The principle of its 
design is altogether different from the serrated form exhibited 
by Messrs. Crosskill and Sons, of Beverly, Yorkshire, from the 
Newcastle prize implement of the Beverly Iron and Wagon 
Company, and from the zigzag roller. That shown by Messrs. 
Coleman and Morton is of a lighter description, and answers the 
purpose of rolling as well, for which the others would not be 
adapted. A simple roller is so simple an affair that it is no 
wonder we should be unable to find a novelty, the various 
examples presenting no features which have not previously been 
exhibited. 

Decombreque’s improved patent Ridge Reller Drill, invented 
by Mr. Decombreque, the eminent French agriculturist and 
grower of beetroot. This implement, made by Garrett and 
Sons, is designed to meet the requirements of the large class of 
growers of beetroot in France by sowing the seed on ridges, and 
its special feature is, that however irregular the ridges may be, 
the seed is always deposited in the centre of the ridge. 

Corn-dressing machines, whether single or combined, are 
well represented. The Messrs. Reeves, of Bratton Ironworks, 
Westbury, send a new implement which obviates the necessit; 
of screening the corn afterwards, as is required to be done with 
some machines of a similar character, and in its practical 
details and general finish it does credit to its exhibitor. At 
the stand of Mr. Childs, of London, we have three specimens of 
his patent aspirator, for dressing all kinds of corn and seeds by 
the scientific employment of air in one single operation. Some 
recent improvements have been made in the mechanical details 
tending to benefit the apparatus, the principle of which 
consists in not allowing the air to pass in with the 
corn, but in entirely excluding it. An improvement has also 
been effected in the regular spreading and feeding of the corn, 
and in the balancing of the valve. This implement is not 
intended to compete with its larger and more powerful neigh- 
bours, but will be found very useful on a smaller scale, where 
there does not exist a demand for the more expensive machines. 
Messrs. Samuel Corbett and Sons, of Park-street Works, 
Wellington, exhibit two of their new combined corn-dressing 
machines. They are both fitted with oscillating screens, and 
the grain having passed through the riddles and been sepa- 
rated from the refuse, falls upon them. They are made of the 
full width of the machine, and by their oscillation impart to 
the corn a motion in a longitudinal direction down the screen. 

The Messrs. Penny and Co. exhibit one of their patent adjust- 
able screens, which have been successfully applied to numerous 
threshing machines, but there are other examples of a similar 
description, newly patented, at the stands of neighbouring 
exhibitors. Mr. E. Allen has what might be termed a suspension 
screen, since it is hung so as to reduce the friction to as 
small an extent as possible, and Messrs. Coleman and Morton 
exhibit a very ingenious adjustable one. The brush of this 
latter is of fibre, and is not strong or durable enough for 
the purpose, and a small handle to the wheel for ad- 
justing the gauge of the screw would be an improvement. 
The implement may be described as consisting of a circular 
series of longitudinal spindles or rods, every alternate one of 
which is fixed. Upon these spindles are fastened diagonally 
flat pieces of steel, one end being attached to the movable and 
the other to the fixed spindle, and by imparting motion to the 
movable ones—that is, by lengthening or shortening them—the 
flat bars, the intervals between which form the meshes, are 
made to approach or to recede from one another, thus increasing 
or diminishing the gauge. Messrs. Hornsby and Sons, of 
Grantham, also exhibited a new patent screen which, in its range 
of adjustability and other details, is superior to all others. The 
screw is perfectly cylindrical, the wires running at right 
angles to the longitudinal axis, and along them, fastened at 
every intersection, run spiral wires, forming a complete helix 
round the cylinder. When it is required to alter the gauge of 
the meshes, these spiral wires are either lengthened or shortened 
by turning a wheel, into the rim of which they are all attached, 
and since they are fastened to the wires they cause them to 
alter their relative distance. A metallic brush is used to keep 
the screen clean, and there is a second specimen furnished with 
a blower for the p of assisting the cleaning. These are 
the only two machines of the kind constructed; and there are 
still a few points to be attended to, such as applying a stop to 
prevent the screen rotating in the wrong direction against that 
of the brush, and improving the motion of the cylinder when 
the gauge is being altered. At present two motions are re- 
quired which cannot be performed by the same person, and they 
consequently want linking together. 

A numerous and very useful family is represented by the 
drills, which figure prominently both in the catalogue and on 
the ground. The patent chain corn drill of Messrs. Hawkes and 
Spencer, of Tiverton, Devonshire, in which the other methods 
of delivering the grain are superseded by endless chains running 
over pulleys at the front and back of the corn-box, and also 
passing through them, and at the same time going through the 
grain and ejecting it in continuous and even quantities thro 
apertures in the corn-box provided for that purpose. The 
dimensions of the box may be altered at will, and in doing so 
the quantity of grain sown is regulated by means of a handle and 
index at the end of the corn-box. In our engraving, D repre- 
sents the driving wheel communicating motion to the machine, 
and causes the chains to move over the pulleys C, C, and in 
doing so pass through the bottom of the corn-box E, bringing 
out the corn through the apertures in the “Wheatsheaf” mouth- 
pieces F (Fig. 2) in an equal and continuous stream. By means 
of the index the quantity of seed to be sown is regulated, 
thus doing away with the changing wheels used in the cup-drills. 
Thumb screws H are provided for regulating the tension of 





the chains. . The wheels, coulters, levers, &c., are in all essential 
Se rent oe, nL er = oe wee SueuneeS. 
These drills are sowing from five pecks of grain to 

he sa acre. These drills attracted much 


attention at the Plymouth Show. sow from five pecks up 
to twenty-five with only one change of wheels, and their action 
is totally independent of the nature of the ground. Messrs. 


Garrett and Sons exhibit one of the Suffolk drills, well adapted 
for sowing different qualities of seed, and a good general 
Pp drill, which has the advantage of being capable 
ing used with or without manure at the option of 
the farmer. In the harrow and drag department Lark- 
worthy and Co. have a strong display of both articles 
in the excelsior patterns, but they are too well known to 
require further description, and no feature of particular interest 
or novelty is to be found in the remainder upon the ground. 
Horse hoes and rakes are largely represented, and their general 
appearance and finish is superior to what we have witnessed on 
other occasions; but there are but few new implements of this 
description. An excellent rake is shown by Messrs. Howard, of 
Bedford, in which the teeth are of Bessemer steel and a central 
axle of steel running longitudinally imparts t stiffness to the 
whole implement. Several very good machines of this class are 
also to be seen at the stand of Messrs. Ashby and Jeffery’s of 
Stamford, in which the two great essentials of lightness and 
effective working power are combined. Messrs. Garrett and Sons 
exhibit a patent horse-hoe, for cleaning and weeding eve! 
description of root or cereal crops sown by the drill. The wor 
is performed in a better manner and with greater accuracy than 
can be accomplished by the hand hoe. The axletree of this im- 
plement is movable at both ends, allowing the cutting knives to 
be adjusted to suit the varied intervals between the rows of 
lants that may be brought under operation. Mr. John Baker 
oe patented an improvement in rakes, consisting in the 
application of iron springs, which make the rakes elastic, 
and his new implement is, in fact, one of Samuelson’s self- 
raking reapers, with the recent addition. With respect to reaping 
machines Messrs. Burgess and Key have long held a prominent 
position, and their implements are in general favour with agricul- 
turists. In the M’Cormack machine they have adopted their 
tent system of construction, the crank being level with the 
ife, the knife in the same vertical plane as the axle, and the 
wheels opposite. 











or knives into strips of an uniform thickness, and a suitable size 
for bullock-feeding. In preparing the cake for lambs, calves, 
sheep, &c., these strips are further broken (at the same opera- 
tion) between a fine-toothed revolving roller and a toothed back. 
imens is similar to that exhibited at the last 

i le Show, but rather improved in detail. The 
other two are fitted with revolving cutters, shaving off two 
slices of cake at every revolution of the fly-wheel. mills 
can be worked by a man, or, if driven by power, will cut, at fifty 
revolutions per minute, six tons of cake per day. A very good 
food-preparing machine is shown by Mellard and Co., which not 
only reduces the boiled roots to pulp, but at the same time 
mixes with it any desired quantity of meal, the feed of which 
is regulated by a small clamping screw. 

Passing on to what are termed in the catalogue the miscella- 
neous articles, we find many objects indirectly connected with 
mechanical and agricultural engineering promising considerable 
interest. At thestand of Messrs. Tangye Brothers, and Holman, 
of Laurence Pountney-lane, there are several examples of the 
“London” pump which dispense with all the cumbersome 
details of ordinary pumps, and do not so soon become worn and 
out of repair, they are cheap, compact, strong, and occupy very 
little room. These pumps are well suited for house, farm, and 
garden purposes, and worth the attention of those requiring a 
cheap handy implement. Their Cameron pump effects a 
much desired object, viz., that of di ing with all rotary 
motion gear, when only a reciprocating action is required. Rotary 
motion pumps are not well adapted for heavy work, i.e., to raise 
fluids to great heights or to force against great pressures; they 
are more suited to lifts of a few feet only. The Cameron 
steam pump is not only adapted for all ordinary purposes for 
which steam-driven pumps are used, but it is economical in first 
cost, occupies but little space (either for shipment or in actual 
operation), and the wear and tear is reduced to a minimum, 
because there is absolutely no extraneous gear. In addition to 
the above there are numerous specimens of the Niagara pump, 
which is extremely simple in its details. The screwing and 
unscrewing of a single nut is all that is required to take to 
pieces and put together this little machine. There do not appear 
to be any novelties in the circular saw benches and tables if 
we except the improvements made in simplifying the frames 
and constructing them of fewer pieces by casting the bearings in 
solid instead of making them separate and bolting them on. As 
the frames are of cast iron the 
objection to this would be that 
they might be very liable to be 
broken off in packing and trans- 
port, as it is well known the 
fewer projections andangles there 
are in a casting the better in 
every respect, both for the opera- 
tion of the actual casting and 
also for ite future safety. As 
might be anticipated, Mortonand 
Co., of Liverpool, are strong in 
gates and every description of 
fencing intended for home and 
foreign use. Messrs. Bayliss, 
Jones, and Bayliss, of Victoria 
Works, also exhibit sevemal new 
designs in the same line, and 
the St. Pancras Ironworks Com- 
pany have several examples at 
their stand. All their gates of 
the larger class may be divided 
into single and double braced, 
and there is not one of the latter 
that isdesigned upon correct prin- 
ciples. It is entirely forgotten 
that a gate when open is a simple 
cantilever, supporting its own 
weight, and consequently the 
bracing should be designed in ac- 
cordance with the rules applying 
to. that particular description 
of construction. The makers 
— to imagine that because 

ey substitute angle and T iron 
for plain bar that they neces- 
sarily obtain greater strength 
and stiffness, whereas if they 
attended more to the nature of 
the strain induced upon the 
different members of the frame, 





HAWKES AND SPENCER'S CORN-DRILL. 


The parts are so arranged that the rake-gear, rake, and reel 
are supported on one side only, without the usual support on 
the small wheel side, so that all the weight of the rake and reel 
rests on the large travelling wheel. The driver is so placed as to 
counterbalance the platform; weight is thus taken off the small 
wheel and the horses are relieved of the weight of the pole. 
These improvements have been but recently carried out, and 
when practically tested will not fail to support the credit of the 
exhibitors. The “ Governor” reaper of Messrs. Hornsby and Sons 
is also deserving of attention. It was exhibited at the last 
Smithfield show and at that of the West of England. The 
Paragon combined mower and reaper has this season gained the 
first ‘prize at nine competitions, the chief feature in its con- 
struction being that the knife and crank always keep their rela- 
tive positions, thus enabling the machine to cut at any angle, 
even perpendicularly. Hunt and Pickering, of the Gouldi 
Works, Leicester, exhibit a new implement in their combined 
turnip-cutting and slicing machine, which, from the simplicity 
of its arrangements, appears well adapted for its purpose and 
for doing duty on a small scale. Several improved turnip- 
pulpers are also at the stand of Messrs. Picksley and Sims. In 
the examples of this implement by Messrs. Hornsby the height 
is very much reduced, so that a boy can feed and turn them 
easily. Each knife is fastened separately, and therefore readily 
renewed when worn out. A new principle is introduced in 
Coleman and Mortwn’s oil-cake cutter, where the cake, instead of 
being broken with considerable labour into pieces of very irre- 
gular shape and with a large quantity of dust, is cut by a knife 








they would save a good deal 
of material, without in the 
least diminishing the stability 
of the gate. The improved 
10ft. nonpariel field gate, by 
Alfred E. Peirce, of Hatton- 
garden, is on the whole a very 
good example of a gate; but it 
is a mistake of the inventor to 
transfer the whole of the 
tensile pull along the diagonal 
instead of dividing it between 
the diagonal and the top bar. 
4 We notice an old acquaintance 
bcm in the Cassiobury fire extin- 
guisher, of Messrs. Samuel Owens and Company, of Whitefriars 
Ironworks, and some new implements in their improved centri- 
fugal and steam donkey pump. In the former, invented by 
Bernays, and already illustrated and described in our columns, 
the working fan is altogether relieved from pressure on its outer 
surface, and the consequence is a reduction of friction and a 
smaller amount of wear and tear. Messrs. Powis arethe chief 
exhibitors in mortising, tenoning, and boring machines, and Mr. 
William Bissell had an universal joiner of his worked by steam 
power at the far end of the field close to Owen’s pump. The 
peculiarity of Bissell’s machine consists in the dovetail shape of 
the slide in which the cutters work; it is furnished not only with 
a mortising chisel but also with an auger. When very hard 
work has to be operated upon the auger is used first and the 
-chisel afterwards, in precisely the same manner as a carpenter 
cuts a mortise ina common door. This machine will mortise 
6in. deep, and will take on the table work 16in. by 8in. Eight 
chisels to the sets, from }in. to jin., and one core driver. Chisels 
are made to order up to 3in., and the weight of the machine is 
4cwt.. It occupies but little space, can be readily moved to any 
part of a shop, and is the only mortising machine that 
gained a prize medal at the late Dublin Royal Exhibition, where 
it was purchased by his Royal Highness Prince Napoleon. Be- 
sides the large animals, whose wants are so liberally provided for 
by the variety of apparatus and machines we have described, the 
pig is not forgotten. Troughs, movable and immovable, rotary 
and non-rotary, are exhibited in abundance; those attached to the 
piggeries shown by Messrs. Musgrave, of Belfast, do not rotate 
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PARIS EXHIBITION—SCREWING MACHINE. 


BY MESSRS. BROWN AND SHARPE, ENGINEERS, PROVIDENCE, U.S. 





but draw out, and then can be turned down so as to discharge 
their contents, without becoming disengaged from the piggery. 

The only exhibitor of any material adapted to preserve the 
numerous implements in the show-yard are Carson, Sons, of 
London, who have a variety of samples of their anti-corrosion 
paint, in powder, in the same condition as they manufacture it. 

Messrs. Warner and Sons, of Cripplegate, London, have a 
new implement in their chain-pump, are very large exhibitors in 
that particular branch of hydraulic engineering. 

With the object of demonstrating to the public how the 
various implements required in a farm can be set to work, some 
of the exhibitors have fitted up sheds, with cast-iron uprights 





and all the necessary shafting, belts, and pulleys for driving 
breakers, pulpers, sheers, cutters, mills, and other implements. 
Messrs. Woods and Cocksedge have ad this plan, and drive 
. the ry: Ld steam, — in close vicinity aye 

urner, of Ipswich, on the same i means 0 
horse-gear and intermediate motions. Toe diferent methods of 
arranging the shafting, either longitudinally or transversely to 
the barn, are shown, altho with to this the nature 
and strength of the side of the barn would determine the 
point. There are not many barn walls which would long stand 
the vibration and tremor produced by machinery if it were 
placed directly upon them. 





The prize lists have not yet been made public in a complete 
form. As nearly as we could ascertain the awards are as follows : 
—Messrs. Hornsby and Sons, £6, for a patent disc root puiper, 
worked by steam power; Mr. E. H. Bentall, £4, for a root pulper, 
worked by steam power ; Messrs. Amies, Barford, and Co., £10, 
for a cake breaker, worked by steam power; Mr. E. H. Ben- 
tall, £5, for a steam power cake breaker; Messrs. Woods 
and Cocksedge, £8, for a steam linseed and corn i 
mill; Messrs. E. E. and F. Turner, £7, for a linseed 
corn ing mill, worked by steam; Messrs. Amies, Bar- 
ford, and Co. for a new portable metal corn grinding 
mill, worked by steam; Messrs. Ransomes and Sims, £20, for 
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a single blast portable steam threshing machine; Mr. G. 
Humphries, £12, for a single blast portable steam threshi 


machine; Messrs. Nalder and Nalder (Limited), £20, 
for a double biast steam threshing and finishing 
machine; Messrs. Clayton, Shuttleworth, and Co, £15, 


for a double blast steam threshing and finishing machine; 
Messrs. Marshall, Sons, and Co. (Limited), £5, for a 
double blast steam threshing and finishing machine, Messrs. 
Tasker and Sons, £12, for a dressing machine; Messrs. Corbet, 
£8, for a dressing machine; Messrs. Hornsby, £10, for a corn 
screen; Messrs. Holmes, £5, for a barley hummeller; Messrs. 
Richmond and Chandler, £6, for a new hand _ power chaff- 
cutter; Mr. Bentall, £4, for a chaff-cutter; Messrs. Smith 
and Grace, £6, for a hand or horse power grist mill; 
Messrs. Corbet and Son, £4, for a metal-grinding mill; 
Mr. Bentall, £6, for a hand-power corn and seed crusher; Messrs. 
E. R. and F. Turner, £4, for a linseed and corn crushing mill; 
Mr. Bentall, £5, for an oil-cake mill; Messrs. R. and R. Hunt, 
£5, for a hand-power oil-cake breaker; Messrs. Hornsby and Sons, 
£10, for a patent disc turnip-cutter; Messrs. Ransomes and 
Sims, £5, for an improved hand-power turnip-cutter; and 
Messrs. Hornsby and Sons, £5, for a hand-power turnip-cutter. 


PARIS EXHIBITION—SCREWING MACHINE. 


In engravings on preceding page we Hins\rate a neat and efficient 
screwing machine, exhibited at Paris by Messrs. 5. C. Brown and 
Sharpe. We have already referred to the hine, but by an 
error the names of the makers were given w and Scripe. 

This machine is suitable for making from Ve iron all kinds of 
screws aud studs ordinarily used in a machine shop, The makers 
state that one man with this machine will produce as many screws 
as from three to five men can make on as many engine lathes, and 
they will be more uniform in size. Nuts can be drilled, tapped 
and one side faced up, and many parts of sewing machines, cotton 
machinery, gas and steam fittings made on this machine with a 
great saving of time and labour. 

The bed A, which is of cast iron, is very heavy, and has at one 
end two uprights cast solid with it containing bronze boxes to 
support the spindle. The front box B is made fn four parts that 
it may be closed up to compensate for wear, the two middle pieces 
being forced in horizontally towards the centre of the spindle by 
the screws on each side of the box. The spindle is of steel and 
has only one flange or collar, which is outside of the front box. 
Between this flange and the end of the box isa hardened stcel 
washer, The cone pulley C is kept from turning on the spindle 
by a spline. Back of the pulley is a nut by which it can be forced 
forward and its hub kept up to the rear end of the front box. By 
these devices the front journal can readily be kept tight though 
considerable wear should take place. Should the spindle heat by 
continued use it will not bind endwise, nor will its expansion 
lengthwise affect the accuracy of the work done on the machine. 
The spindle is hollow, the hole being 1jin. diameter, and has on 
the front end a steel chuck with screws and jaws for adjusting 
and holding the iron bar er wire from which the screws are made. 
On the rear end of the spindle is a leading screw and in the hand 
lever I a section of a nut, which fits into this screw. The bar H 
is fitted to slide endwise in bearings parallel to the spindle, and 
carries on its front end a toolhead J, and to the rear end the lever 
T is attached. A screw thread can be cut with this device ona 
bar projecting from the chuck on the front end of the spindle 
with a tool held in the head J, on the front end of the bar H. 
At the other end of the bed of the machine, resting upon two 
V-shaped ways, is a rectangular piece D, which can be fastened at 
any point by two screws from underneath. Upon and attached to 
this is another piece, which is fitted to slide in a direction parallel 
to the bed, and is moved by the hand wheel K, connecting by 
means of a pinion and rack, or for light work, by the hand lever 
E, substituted for the hand wheel K. On the end of this sliding 
piece nearest the spindle a round head F is so arranged as to 
revolve horizontally. In the edge of this head are seven holes, 
which serve to hold the mills, cutters, and dies used in making 
screws. The head is,held very firmly in its place, while the 
cutters are operating by a steel pin which comes up through the 
eo on which the revolving head rests, at the point nearest the 
ine of the spindle. This pin is hardened, and slides through a 
hardened steel bushing, and the upper end, which is tapered, 
enters into hardened bushings in the bottom of the revolving 
head. These steel bushings are ground inside and out after 
hardening, and the pin is afterwards ground into them so that the 
—_ fits them all alike. When the revolving head is moved 

ack this pin is withdrawn by means of a short lever, the fulcrum 

of which is attached to the sliding piece which supports the 
revolving head, one end being connected with the pin and the 
other striking an inclined plane in the lower piece D, which is 
fastened to the bed. The extreme back motion given to the 
sliding piece carrying the revolving head by the hand wheel K, 
brings a star wheel on the under side or the revolving head in 
contact with a dog projecting upward from the lower piece D, 
which causes the head to revolve far enough to bring the next 
tool in a position ready to operate on the screw. When the 
revolving head is brought forward the star wheel slips over the 
dog and the pin enters the hole in the head, being forced up by a 
spring acting on the rear end of the short lever, after which the 
tool commences to operate. 

There is an arrangement whereby any wear in the centre hole 
of the revolving head can be compensated for, and there are two 
gibs, one on each side of the sliding piece, carrying the revolving 
head, to adjust its position or to close up for wear. At the outer 
end of the sliding piece, projecting underneath it, is a screw L, 
which can be set to limit its motion. The tools in the revolving 
head are each held by two screws, by which they can be adjusted 
as required for the different cuts on the work. Shoes are inserted 
underneath these screws to prevent the tools they hold from being 
injured. Between the spindle and revolving head and attached to 
the bed is a slide rest operated by a crank M, attached to a screw, 
or for light work by the hand lever G. It has two tool posts, 
one at the back sliding in a groove parallel with the ways of the 
machine, and one in front sliding in either one of two grooves, 
side by side, but which are at right angles with the one at the 
back end. Both of these tool posts can be raised or lowered to 
adjust the tools, The bottom piece of this rest is planed on the 
ways of the bed, and can be moved upon them to any position 
required. The tools in this rest may be used for cutting off, 
pointing, or grooving, and their movements may be limited by set 
nuts upon a screw underneath the rest. Oil is supplied from the 
can placed above the revolving head, to the cutting tools, when 
the machine is in operation. The machine is set upon an iron 
table having a channel around the edge to catch the oil, which is 
conducted by tubes to a pail hung underneath the machine. The 
overhead work, which is shown in a reversed position on the floor 
in front of the machine, has two of Brown's patent friction 
pulleys, by which the motion of the spindle can be changed at 
will. 


“The machine is in use in many of the largest shops in the 
United States, and has given much satisfaction. . 








RAILS FOR THE DutcH GoVERNMENT.—The adjudication of 
10,000 tons of rails and fastenings, and also 100 tons of spikes, will 
be given out at the Hague, on the Ist of August, for the use of 
Dutch Government railways. 

Sout Kensineton Musgum.—Visitors during the week ending 
July 13th, 1867. On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., 12,812; on Wednesday, Thursday, and 
Friday (admission 6d.), from 10 a.m. till 6p... 1617. National 
Portrait Exhibition, by payment, 2036. Total 16,465. Average 
of corresponding week in former years, 11,298, Total from the 
opening of the museum, 6,835,391, 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





THE SECOND LAW OF THERMODYNAMICS, 
S1r,—In explanation of a subject referred to by Mr. Shaw in 
Tue ENGINEER of the 14th July, I may make the following obser- 
vations :— 


it, but alee as tending to Data ie body of assistant- 
engineers into contact, and there! i..x. J an interchange of 
ideas, the benefits of which are proved by the position that the 
ex t Association of Foremen Engineers has gained. 

The assistant-engineers are men who have received a good educa- 
tion, or who have raised themselves from the workshop by their 
own exertions, and are therefore well qualified to assist each other 
in the solution of the many difficult questions that every engineer 
encounters in the duties of his Fargo 

would be to establish the head- 





‘the indicated work in a heat engine is the excess of the work | It seems to me that a good p 
obtained through the expansion of the working substance at a | quarters in London, and to have branches in the large towns where 
higher temperature, above the work expended in compressing it at | enginecring skill is aploved. rs ¢ be contributed 
a lower temperature. : country eeeheee Wed f before ciation in London, at 
‘When the working substance is in the ectly gaseous state, | in this way the of in member ald b 
jutely without waste | of service to the have no doubt th: 


and the engine is so constructed as to be 
of heat, the work obtained through expansion is the exact 
mechanical equivalent of the whole heat expended. From this 
has to be subtracted the work expended in —e the work- 
ing substance; which latter quai work is to the work 
obtained through expansion as the absolute temperature during 
compression is to the absolute temperature duringexpansion. The 
remainder is the indicated work; which therefore is to the work 
obtained through expansion (or mechanical equivalent of the 
whole heat expended) as the difference between the two absolute 
temperatures is to the higher of them: being the ratio which, 
according to the second law of thermodynamics, is the efficiency 
of a perfect heat engine working between given limits of tem- 
perature. 

Thus it appears that when the working substance is perfectly 
gaseous the “second law” follows simply from the fact that in 
that condition the pressures corresponding to given volumes, and 
consequently the quantities of work corresponding to given 
changes of volume, are proportional to the absolute temperatures. 

In certain forms of heat engine the process of compression ma; 
be wholly or partially omitted, and the increase of pressure whic 
it is the object of that process to produce may be produced wholly 
or partially by elevation of temperature; but the additional 
expenditure of heat through that modification is proportionally 
much greater than the saving of work; so that the engine ceases 
to be a perfect heat engine, because it no longer gives the greatest 
proportion of indicated work to heat expended that is possible 
between its limits of temperature. The ordinary form of explo- 
sive gas engine is an instance of this. 

When a heat engine is driven by a working substance that is 
not perfectly gaseous—when the substance, for example, exists 
successively in the conditions of liquid and of vapour—the mutual 
attractions of the particles produce a diminution of the work 
obtained through expansion with a given expenditure of heat, 
and an exactly equal diminution of the work expended in com- 
pression; so that the final result as to the maximum possible 
efficiency between given limits of temperature is exactly the same 
as in the case of a perfect gas. W. J. Macquorn RANKINE. 

Glasgow University, 16th July, 1867. 





BENEVOLENT SOCIETY FOR ASSISTANT ENGINEERS, 
Sir,—The want generally felt by assistant engineers, so far as 
my experience goes, is to provide good sound education for 
their children—some provision for old age or illness entirely 
preventing them from obtaining remunerative employment—and 
provision for their widows or orphans in case of death. 

Now I think if an appeal were made to the engineers of the 
country, assistants, contractors, railway boards, and others con- 
nected with engineering enterprise, the nucleus of a fund might 
be obtained which, coupled with annual subscriptions of members, 
and if need be borrowing powers, would suffice to build a school 
of modest pretensions, entirely unsectarian in its character, some- 
thing after the style of the Masonic School at Wood Green. The 
admission to this school should not be entirely free, but by pay- 
ment of as low a rate as possible, and only open to sons of men 
who had been for a period of years employed by engineers, as 
draughtsmen, surveyors, or otherwise being subscribers (excepting 
messengers, clerks, and others not generally spoken of as assistants), 
candidates to be recommended by at least three engineers in actual 
practice or heads of departments. A certain proportion of the 
pupils should be free and voted in at half-yearly elections by every 
annual subscriber of a guinea, each guinea representing a vote. 
This would meet the case of those whose parents were unable 
from illness or other causes to pay for their children’s education. 

Secondly, as to provision in case of illness. No doubt the relief 
from the burden of children’s education would greatly lessen the 
tax upon a man’s little savings, but beyond this the relief 
obtained ought I think to be more in the character of insurance 
than charitable. A provident fund of the same character (per- 
haps on an enlarged scale), as the Railway Benevolent Institution, 
might be established. Few men would miss 103, a quarter, which 
at compound interest for a number of years would form a good 
sum, available either as annuity of a few pounds a year, or in one 
sum in case of death; this should be entirely self-sustaining, in 
fact nothing more than a provident fund, or, if the society were 
strong enough, a decayed members’ home might be established 
after the style of the Printers’ Almshouses, or the house for 
decayed literary men at Stevenage. 

I can offer no suggestions as to the maintenance of widows 
beyond the advantages pointed out in every pamphlet on life 
insurance. It seems to me the provident fund would meet all the 
requirements if properly and legally constituted. 

In conclusion, I beg to suggest that every engineer’s assistant 
interested in this matter sends his name to you as a promised 
annual subscriber of at least one guinea, and, as he can afford, the 
promise of a donation to the school fund. We shall then soon see 
whether there is any life in the matter, and if so call a meeting 
and organise our appeal to the heads of the profession, 

I am willing to subscribe £1 1s. per annum and give £5 5s. to 
the building fund. JAMES CONDER. 

Engineers’ Office, G.N.R., King’s Cross, 

July 10th, 1867. 

Srr,—Your kiudness in launching the above scheme, as suggested 
by Mr. R. M. Bancroft, will doubtless have the desired effect of 
causing the members of our profession to set about in earnest to 
form the society. 

The dulness of trade caused by the late panic has, I presume, to 
a certain extent checked the ardour of many gentlemen in the 
cause, but now that affairs seem more settled possibly a meeting 
might be called to discuss the subject, at which I should be 
to attend with a view of becoming a member. 8 





Str, —From your remarks and the letters you have published 
relative to a ‘* Draughtsmen’s Benevolent Institution,” I am unable 
to come to any definite conclusion whether such an institution is 
looked upon by draughtsmen generally as a want. For myself I 
consider, if not absolutely requisite, it-would at least be the means 
of conferring many benefits on the members. I do not think 
there is any necessity to take up your tizae or space by discussing 
what rules might be framed, but I enclose a prospectus I have 
found among my papers of a ‘‘ mechanical draughtsmen’s associa- 
tion.” which appears to have been formed some eight years ago (and 
referred to by THE ENGINEER at the time), which I think cannot 
now be in existence. I may say that I will readily give my time 
and share of all necessary expenses towards the above object, and 
shall be glad to put myself in communication with any other 
gentlemen for the same purpose. 

Lincoln-terrace, Hyde-road, West Gorton, THOS. PRESCOTT. 

Manchester, July 9th, 1867. 


Srr,—. I have noticed with much pleasure the article and letters 
that have appeared in your journal upon the subject of the forma- 
tion of an association of assistant engineers and draughtsmen. I 
believe such an association is calculated to work great good to 
those engaged in the arduous duties of the drawing-office, not only 
in rendering assistance to those of its members who might require 
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3, Well-terrace, Hey don, 

July 10th, 1867. 

Sir,—I have been much interested in the correspondence which 
has recently a) your columns res e —— 
formation of a benevolent institution for the advantage of tant 
engineers and draughtsmen. The idea is an admirable one, and it 
certainly ought to be realised. If half a dozen earnest and ener- 
getic representatives of the classes in question were to form them- 
selves into a committee, and each one undertake to obtain infor- 
mation as to the working of similar societies ly in active 
existence, a code of provisional rules might soon be drawn up, and 
the scheme would be fairly launched. With the support of so 
valuable a journal as THE ENGINEER, and the information which 
would be readily furnished by chairmen and secretaries of other 
associations for their guidance, the pioneers of the new institution 
would discover that their task is less difficult than it appears. 
They would very soon find themselves in a position to enlist many 
new members, and those members willing to come forward and 
join them. Let the would-be promoters of the ‘‘ Engineers’ and 
and Draughtsmen’s Society” look to the early history of almost 
every kindred co-operative body now in flourishing circumstances, 
and they will find that they sprang from vey mel) beginnings. 
The gentlemen who would be induced to join this particular insti- 
tution are all endowed with talent, and are at the same time clear- 
sighted and thoughtful. They are, besides, for the most part 
imbued with a conviction of the necessity for some such institu- 
tion. What can constitute more hopeful materials for an intelli- 
gent and active committee to work upon ? 

One of your correspondents of last week, ‘‘ An Assistant C.E.,” 
suggested that the ** Association of Foremen Engineers ” might be 
taken as a model, and perhaps worse suggestions than this might 
be offered. At any rate Iam certain that many of the members 
of that body would be glad to assist with advice and otherwise in 
the establishment of such a society as that which is now only in 
nubibus. It is within the range of possibility, indeed, that the 
rules of the Association of Foremen might be sv modified as to 
admit into its ranks assistant engineers, as they do already prin- 
cipal draughtsmen. A consultation between the committee which 
I have proposed and that of the Foremen’s Association, would, at 
all events, soon dispose of this point. You will pardon me, Sir, 
for encroaching so much on your space, and believe that I do so 
with the best possible intentions. JOSEPH NEWTON. 

Royal Mint, July 10th, 1867. 


——— 
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S1r,—The above society suggested some nine months since by 
Mr. R. M. Bancroft seems in a fair way of formation, which will 
be satisfactory to many interested in so useful an institution. In 
the numerous letters that have been written on the subject no 
mention has been made of country subscribers; I should, therefore, 
be glad if Mr. Bancroft will inform me, through your columns, 
how he intends dealing with them. D. A. 

Derby, 16th July, 1867. 


Str,—The above society, as first promoted by R. M. Bancroft 
some nine or ten months back, seems to bid fair to establish itself, 
and I have no doubt will be beneficial to many. I would ag 
that it be extended into the provinces, and that a register be kept 
of country members who wish to obtain employment in London, 
Will Mr. Bancroft please explain what amount subscriptions will 
be, and the advantages to be derived, &c. J. T. 





MESSRS. HART’S MODIFICATION OF THE JUCKES’ FURNACE, 


Srr,—In reference to the letter of Messrs, F. Colyer and Co. on 
this subject, to which insertion was given in last week’s ENGINEER, 
we have to say that the claim of Messrs. Hart to originality con- 
sists mainly in the application of travelling bars to boilers inter- 
nally-fired, regardless of the size of the tubes, and without the 
employment of masses of brickwork. In the statement made in 
your columns on the 5th instant, therefore, there is—-with all 
deference to Messrs. Colyer—no error at all. The arrangement 
patented by Messrs. Hart is perfectly unique, and the complete 
portability of their apparatus, and its consequent ready applica- 
tion to all boilers fired from within, constitute its great value. 
The principal objects of the patentees of the ‘‘ modified Juckes” 
were to give all the advantages of the travelling-bar system to 
tubed boilers, and to leave the space for fire on the bars and the 
air channel under them about the same as they would be with 
fixed bars. These objects appear to us to have been satisfactorily 
accomplished by the Messrs. Hart, and by no other manufacturers 
of the Juckes’ furnace. Two ENGINEERS. 





Port or Brarritz.—At this fashionable locality the works in 
connection with the extension and improvement of its port are in 
active progress, and enormous masses of béton are being pitched 
into the sea to form the foundations for the proposed quay walls. 
In addition to making this a port of refuge, it is intended to con- 
struct a large floating basin, where fishing boats and others can lie 
during stormy weather. At present the former are of very insig- 
nificant dimensions, and are hauled upon the beach to be repaired, 
or when the weather does not permit of their going to sea. 


LEEMING’s Looms.— Amongst the few novelties in textile manu- 
factures at the Paris Exhibition, are some looms exhibited by 
Messrs. John Leeming and Sons, of Bradford. One of them 
consists of a box loom with six shuttles, which is so arranged that 
they are enabled to throw any shuttle in the series when desired, 
and to give any number of double agg with any shuttle the 
pattern they are now weaving cannot produced by any other 
six box circular loom in the exhibition. Another most ingenious 
application is made to a Jacquard loom of 5 = construction, for 
weaving wide ornamented goods without losing the material 
between the spots or ornamented parts, which have hitherto been 
produced by throwing a weft of the desired colour and material 
right across the stuff and cutting out those parts which are left 
between the figures. This is obviated in the loom to which we 
allude, by the use of a number of miniature shuttles attached to 
the moving pari of the loom, and which have a throw just suffi- 
cient to work the spot or pattern to which they correspond; 
weaving it fast, it is to be observed, not with loose ends as is ordi- 
narily the case. They produce the ground and figure at the same 
time, by forming too distinct sheds in the wee for the passage of 
the ground and ornamenting shuttles; we doubt not that this con- 
trivance will be appreciated by the practical manufacturer. Messrs, 
Leeming also show a circular box loom arranged for attaining a 
higher speed and it olien ” that has yet been attained, 
and fitted with an improved break. They have also a 20-treadle 
index machine for dividing the warp to ferm what is known -as V - 
Ished. Mr. Leeming has received a gold medal. 
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E RAILWAY MATTERS. 

Tue Moscow and St. Petersburg Rail was sold on Monday 
to Messrs. Wyman, an American firm. @ purchase money is 
payable in three instalments. 

Tue Great Eastern Railway Company eo their intention 
to increase the rates for the conveyance of goods, The increase 
was to take effect from the 15th instant. 

Messrs. DULL AND Gowan, the new contractors on the Hoosac 
tunnel, have put on a force of 200 men, so that the work will 
carried on night aid day. They will also sink two shafts, that the 
excavations may be thats from six faces at the same time. 

Tue Brighton Com: 's income, after charging all interest to 
revenue for ae Te6e, would show a surplus of £314,975, ap- 
plicable to £7,045,578 preference, and £5,373,008 ordinary, And 
the Great rey ity ir 1866 rielded a surplus of 583, 244, 
applicable to £8, 146,7 ppeterence, £9, 201,201 ordinary. 

AT a special = i Hundred Rail Com- 


pany, Mr. W. W. é directors were authorised 
to raise a f stm of £30,000 by the creation of new 
shares, under veers contained in the Tend: 
Railway Act, 1867. The rate of interest to be attached to the new 
shares was not 7 per cent. per annum. 

NEWS lias been feveived that the survey for the Neemuch and 
Delhi Rail gorge has been sanctioned, and the s' 
party have st for the scene of their operations. A bill has 

i into the Viceregal Council to make all railway 

servants ‘‘ public servants” in the eyes of the law, and amenable 
to the Indian Penal Code for tlie acceptance of bribes. 


A MEETING of the on Railway Company is to be held on 
Friday, the 26th, for the purpose of asking the sanction of the pro- 
prietors to the issue of ordinary stock at such rate as P: ent 
may specify in the bill now before the House—in other words, to 
empower the company to issue ordinary stock at a discount. The 
age of issue has not as yet been fixed. It will possibly be 45 
or 50. 

THE traffic eee on the lines of Grand Trunk of Canada for 
the week ending the 29th of June amounted to £9,027 for pas- 
sengers, to £799 for emigrants, to £986 for mails, &c., to 
£11,801 for freight and live stock—total, £22,613, against 625 
for the corresponding week last year, showing a decrease of 12. 
The total receipts from the Ist of Jan to the above date 
amounted to £621,903, and for the same period last year to £633,422, 
showing a decrease of £11,519. 


THE March and Spalding extension of the Great Northern Com- 
y has been examined by Captain Tyler, one of the Government 
inspectors of railways, an s traffic has been commenced upon 
it. It is stated that passenger traffic will be commenced on the 
section on the 15th inst. The opening of the section from Don- 
caster to Gainsborough is now enabling the company to work coal 
traffic over the loop line, to the relief of the main line, which has 
of late years been somewhat overdone with traffic. 


ACCORDING to the telegrains from St. Petersburg the terms on 
which tke Nicolai Railway has been sold to Messrs. Baring, Hope, 
and Hottinguer are equal to a nominal amount of about 
£12,500,000 sterling. As this is to be put out, however, in bonds 
bearing 4 per cent. interest at the price of 614, the actual sum in 
cash will be £7,687,500. In the present condition of the London 
and Paris murkets, and the feeling with regard to railway affairs 
in general, an opinion seems to prevail that the affair is too large 
to be immediately successful. 

In the case of the Warrington accident the jury returned the 
following verdict :—‘‘That the deaths of James Gills and others 
was caused by the culpable negligence of John Rowson, the points- 
man. We also consider that the London and North-Western 
Railway Company are highly censurable in not adopting the 
recommendations of the Board of Trade, 1862, wherein is fully 
stated the inefficiency of the present mode of working the points 
and signals at the oe tei and we are of opinion that had 
such 4 course been adopted the accident would not have 
occurred.” 

The adjourned meeting of the London, Brighton, and South 
Coast Railway Company was held on Monday to receive the de- 
claration of the taken on the question of amalgamating with the 
South-Eastern Company. Sir Charles Jackson, who was in the 
chair, declared that the original motion to approve of the agree- 
ment was carried by a yg | of £1,832,051 stock and 52,553 
votes. The meeting was then closed; but another subsequently 
a place - the ear ue rag tg or who Ly a resolu- 

ion against any further action taken until the agreement 
had received the sanction of Porlienene atl 

THE Vienna correspondent of the Times says:——‘‘ Since the 
—_ opening of the Suez Canal an arrangement has been made 

tween the Sudbahn, the Nordbahn, and the Russian railroad 
authorities for a direct communication between St. Petersbu 
and Trieste. A ton of Indian or Levantine goods will be conveyed 
—— tr this soto gree: from Trieste to St. Petersburg, for 
430f. ty thousand hundred-weight of oil has already been 
transmitted in accordance with this agreement, which would other- 
wise have been sent by sea. The Suez Canal Company have also 
established an agency here for the transit trade. 


A proJeEcT for the building of a railroad from the 
José to Escuintla, in Guatemala, is going the rounds of official 
reports, and is very favourably looked upon. Government is to 
guarantee 10 per cent. per annum interest on the estimated cost, 
800,000 dols., and the © lado de © io to give 6000 dols, 
wd annum for twenty-five years. Escuintla is on the main road 

m San José to the capital, about forty miles from the port. 
The intervening country is exceedingly level, and offers every 
facility for the construction of a po Should this under- 
taking be carried out it will soon be continued westward from 
Escuintla through the Costa Grande, thus opening up one of the 
richest coffee and sugar-producing regions in all tral America. 
The scheme for the establishment of a national bank in the 
Republic is progressing favourably. 


Tae Commons’ Select Committee, appointed to join with the 
Lords’ Committee in considering the standing orders of both 
Houses in relation to Parliamentary deposits and the completion 
of railways within a prescribed time, have reported their opinion 
that it is desirable that a common standing order should be agreed 
on, and that such standing order should aim at making the system 
of deposits efficient for securing the completion of lines within a 
— time, and for compensating parties aggrieved by the 
failure of the company to carry out its undertaking. The Com- 
mittee are therefore of opinion that while it is uncertain what 
such order may require, it is expedient that the progress of bills 
of the present session should be no longer Gaek. but be 
allowed to proceed, subject to the conditions required in former 
sessions. 


THE returns of the quantity of coal carried into the metropolis 
from all = of the kingdom railWay for the month of June 
shows a falling off of about tons when compared with the 

vious month. The entire tonnage entered was, for June, 

,316 tons, and for May 237,250 tons. For the six months end- 
ing June, 1867, the railways carried 1,567,553 tons, against 
1,413,100 tons for the corresponding period of 1866. During the 
last month the London and North. Western is credited with 83,695 
tons ; Great Northern, 81,364 tons ; Great-Western, 31,964 tons ; 
Great Eastern, 19,410 tons; Midland, 11,440 tons; South-Western, 
1,681 tons; South-Eastern, 764 tons ; London, Tilbury, and South 
end, 25 tons. Of the above quantity the Derbyshire coal-fields 
supplied about two-fifths, Clay-cross alone one-tenth of all 
the forwarded to London by railway. South Yorkshire, in- 


rt of San 








cluding the next largest , being on the Great 
Northtian bp oudih line the tiahte of the coal is forwarded. 








NOTES AND. MEMORANDA. 

A very rich vein of silver has been discovered at Pizifram in 
Bohemia. 

It is stated that the sale of cedar of Florida for making pencils 
amounts to a million of dollars annually. 

THe aftesian wells sunk five years ago at Smyrna by English 
workmen have been so much appreciated that the inhabitants have 
themselves since made numbers of them in the neighvourhood. 


be THE iferous mines of V: in 1 1 149 . 
bea naSS Oc leas thine Sa Lake Pile Wotal Gaauen OF Atoeatas 


gold that has been certified since the early discoveries up to the 
i of the return in 1865 exceeds 32,272,739 oz., valued at 

£129,091,172. 

_ At the time when the return was ade up in 1865, 6337 machines 

Were in use in Australia for the extraction of gold. Of this num- 
er; which was valued at £1,773,271, 964 were steam engines—473 

these steam engines were employed in the alluvial works; and 491 
in working the quartz. 

Proressor Stokes discovered that 

it was added to the quinine solution, the fluorescence entirely 

Though this may be so Sun light, it does not 
jo gl in this electric light; and, moredyer, on adding a 
solution of sulphate of soda to a solution of chloride of quinine; 
the fluorescence in great measure returns. 

In 1866 Newcastle exported 2,560,947 toms of coal, set 
2,434,442 in 1865 ; Sunderland, 1,145, BP at 1,186,061 in 
1365 ; Cardiff, 1;861,329 against 1,408,741. nited Kingdom 
furnished France with 1,931,236 tons of éoal in e quantity 
of combustible minerals ye by sea from the coast of the 
United Kingdom was 10,720,824 against 10,928,237 in 1865. 


AN alloy of platinum and steel has been formed, which 

some peculiar properties. When these two metals are in a state 
of fusion they alloy in all the proportions tried. This alloy takes 
a fine polish, does not tarnish, and its fg colowr peculiarly fits it 
for a mirror. Its density is 9862. If two leces, one of steel and 
the other the alloy of steel and platinum, be p into dilute 
sulphuric acid, the alloy is attacked with violence, while the steel 
remains un hed. This alloy is thus attacked by acids in all 
= until 90 parts of platinum with 20 of 

uni 


a solution of cottimon 


steel are 


Ar St. Mesmin, in the valley of the Seine, there fell, 
about four o’clock in the morning of 9th June, 1866, three 
aérolites, one of them with stich a bye tapi and buzzing, and 
shrieking sound, that a signal ian in the railway cutting, where 
it fell, remained for some time mute with affright. The stone 
when picked up weighed 11b., and a small indentation, about 
half-an-inch in width, with a fresh surface, covered with thin 
thread-like lines of the fused crust, marks a spot where an angle 
must have been broken off froth the meteorite during its flight 
through the air. 

Many ingenious Nn geey have been proposed to account for 
the warmer climate of earlier times, but are at best tinsatisfactory, 
and it seems that the true solution of the probletiii may be found 
in the constitution of the earlier atmosphere, whi idered in 
the light of Dr. Tyndall's 





en d 

utiful researches on radiint heat. He 
has found that the presétice of a few hundredths of carbonic acid 
gas in the ype ops while offering almost no obstacle to the 
passage of the solar rays, would suffice to prevent almost entirely 
the loss by radiation of obscure heat, so that the sutface of the 
land beneath such an at here would become like a vast orchard- 
house, in which the con of climate necessary to a luxuriant 
vegetation would be extended even to the polar regions. 


Ir seems that gold is not the most valuable metal found in 
Canada, although it is, perhaps, the most readily convertible. At 
the Richardson mine it has been fourid that iridium exists in con- 
siderable quantities ; it is otié of the rate metals, and is of extreme 
hardness. The same substatice is found in gold i Chaudiere, as 
also platinum, and an alloy of osmiuih and um; named iridos- 
mine, The latter is very and durable, and is put to a practi- 
cal use by poin id pets and in jéewelling. Platinum, it need 
scarcely bé remarked, is a most valuable metal, and if found in the 
gold region here, as is quite likely, would constitute of itself a 
valuable discovery. We mention this to encourage the explorers 
to have their eyes open to other tl beside gold. Such a tract 
of country might be — supply precious stones, as 
chalcedony, amethysts, other Varieties of coloured quartz, 
aspers, and even diamon 

PRoressor STokeEs showed that one solution of quinine entirely 
stopped these rays from ito a second solution of the 
same substance, so that you ni’ ost tell whether you had a 
solution of quinine by seeing whether it cut off the fluorescence 
from a second solution of quinine, The following results were 
arrived at when the spark from a Ruhmkorff coil was the source 
of light: Sulphate of quinine gave slight fluorescence When one 
three hundred and sixty thousandths of a grain was present; 
sulphate of quinine gave feeble fluorescence when One three 
hundred and thirty thousandths of a grain was presetit; sulphate 
of quinine gave distinct fluorescence when one twé hundred 
and fifty thousandths of a grain was present. One grain 
of sulphate of quinine in one million eight hundred parts 
of water showed the blue fluorescence distinctly in twenty grains 
of the solution. In another experiment the same amount of 

uinine in one million four hundred and forty-four patt® of water 
showed fluorescence very distinctly. 

Ir is stated that an American has discovered a beautiful alloy, 
which has been most successfully applied as a substitute for gold: 
it is composed of pure copper, 100 parts; pure tin, 17 parts; mag- 
nesia, 6 parts; tartar of commerce, 9 parts; sal ammoniac, 3°6 
parts; and quicklime, 1°6 parts. The copper is first melted, 
then the lime, magnesia, sal ammoniac, and tartar are added, little 
at a time, and the whole is briskly stirred for about half an hour, 
so as to mix thoroughly, after which tin is thrown on the surface 
in small grains, stirring until entirely fused. The crucible is now 
covered, and the fusion kept up for about thirty-five minutes, 
when the dross is skimmed off, and the alloy found ready for use. 


It is quite malleable and ductile; and be drawn, stattiped, 
pth 9 beaten into pty or into ike gold leaf. In alt of 
which conditions it is not ; gold, even by good 
judges, t A its inferior it. The alloy has y been 
ae ted the United States, and requires only té be known 
in Great Britain to Become a general favourite. 


Tue following phenomenon has been often observed by M. 
Matteucci, viz., that in any mixed circuit, formed of a stratum of 
earth and a metallic wire, the latter is a traversed by an 
electric current having an unvarying direction whenever the point 
where its extremities are situated are not on the same levél. The 
current constantly ascends, and its inte increases with the 
length of the wire and the difference of le In explanation of 
this phenomenon M. de la Rive has read a r at the French 
Academy of Sciences. He refers to the adi fact that, in the 
normal state, the atmosphere is charged with positive electricity, 
and that the latter constantly increases in tion to its distance 
from the surface of the poo where it is zero, so that the greater 
the altitude the greater also is the electricity. On the other hand, 
the earth is charged with negative electricity, and the stratum of 
air in contact with the globe is perfectly neutral, the two electri- 
cities having met there and bined quently if a tele- 
graphic wire joins two metallic plates, one buried in the soil of a 
flat country and the other buried in that of a high table-land, 
there is a continual efflux of negative electricity towards the posi- 
tive one of the air, whereby the neutral stratum is produced ; and 
this n ily leads to a current of electricity from the 
higher plate to the lower, or, which is the same thing, a current of 
positive electricity through the wire from the lower to the upper 
station. 








MISCELLANEA. 
Tue submarine telegraph between Jutland and Norway is now 
in full working. 
TuE direct hic line of Reuter’s Company to Berlin will 
comp! two months, : 
A PovuBLE line of telegraph has beén coitipleted through Persia, 
and is now reported in gud vetting order, 
Book packets and packets of patterns afi damples of merchan- 
dise ad to places on the Tanke iting Africa will, in 
sarees, be dispatched only by the packet Liverpool on the 


24th of each month. 
Mk; Joun Penn, the em engineer laced at 


inent , has pi the 
a ee t, for trips up and 
down the river, The fet thas, bose boonpoed, and tho vena is 
ttow being decorated at Deptford Dockyard. 

A PRIZE-FUND has been cat the Excursion Com- 
mittee for awards to authors of the reports on certain speci 


branches of industry, which 4 t of £250 has just been 
ete te thc ocas ind 2A Deere P 


PERMANENT direct commiunication between London 
and rote 9° and London ] is tiow established by the 
completion of the land lines 1 — Company in con- 
fection with submaritie cal ey. 


Newfoundland, to the island of St. thence to North 

Sydney; Cape n, for the new cable to id this summer. 
THE valuable red = quarries at and the extensive 
lishing works at Glasgow, of the Sco Granite Company, 
imited, now in liquidution, are ad for public sale, at 

pees The reserved price for the whole is we are informed 


Tie surveyitig steamer Giiliiard is orders from the 
Admiralty to run a careftil line of from Placentia, 


THe dra of a portion of the Zuyder is seriously contem- 
plated in Holland. An eminent pr Beyerinck, has a 
plain for recoveritig 500,000 acres from the water—that is, the 


whole of the part stunted between the south of Keteldiep and the 
ie 0 


north of the Urk. 

Tue cost of the ground of Thames Southern Embankment 
is now ascertaitied to be £324,4 Of this £108,000 will be re- 
couped by the sum paid for the of St. Thomas’s Hospital. 
This is exclusive of the atiduit of cofitract for the construction 
of the embarikinent itself. 

Tenpers for the new Five per Cent. Public Works Loan 
£1,500,000), advertised for by Government of India in April, 
ve been received at Calcutta. The t of the tenders f 
short of the sum required by £78,200. The Government of India, 
it is said, has determined not to open another loan in India during 

this year, but to do so in the English market. 

AN explosion took place a few days back in the cartridge 
factory attached to the Polytechnic School at Antwerp. When 
the smoke cleared off and ah entrance could be éffected, five 
soldiers were found dreadfully burned amidst thé ruins. ‘they 
were removed to the hospital, but no hopes ate en 
saving their lives. The cause of the accident is not known. 

A PORTABLE compressed atmosphere, similar to Galibert’s, is 
carried by the divers of the American Submarine Company, dis- 

nsing with all communication with the general atmosphere, 
both for the sustenance of life and of combustion within their 
lamps. The compressed air in the reservoir is by pre © 
cock, allowed to expand into and distend a pair of floats at! 
to the diving dress, by which. the diver can ascend to the surface 
and float, head and shoulder’, out of water. A charge of air will 
last under water about four hours. 

Tue East India Telegraph Compaity of New York is now seti 
out materials for its submarine line between Hi Kong 

d land for 
w 





Shanghae, and a contract has al beeri made in 
the manufacture of the cable. It connect with all t oa 
mediate open ports on the China coast. Before many years there 
will probably be an oceanic telegraph between Hong Kong and 
San Francisco, by way of Japan and the Sandwich Islands ; and 
then nearly all the cities of the civiliséd world will have instanta- 
neous communication with one another. 

A SHOCKING accident occurred at Wolverhampton, at a late 
hour on Thursday night, at the blast furnaces of the Parkfield 
Iron Company. Ist one of the fottr furnaces of the firm, in 
which iron is smelted from the ore, wére in operation, one of the 
tuyeres by which air is conveyed into the burning coals to increase 
the combustion burst. In consequence the water which revolves 
arourid the inside of the tuyere, became liberated, and acaping 
into the furnace, generated steam, which blew out the fron 
the furnace, and with it all the burning coals and molten scorit. 
aang men working near the spot at the time were all frightfully 

urnt, 

THE Scientific Association of France, established by the Imperiat 
py nd M. hy beg the mee " Mey are held 
the Observatory o' grown rapidly into importen 
appears, b & fepott prt issued, that tt has already plied thé 
sum of 78,000f. in aid 6f important scientific cuperhatake and 
thoreover, made a reservé of 17,000f. for the geteral — 
the association. The association now announces its intention 
publishing its Bulletin weekly instead of monthly, as at present, 
and including in it notioés of all scientific discoveries, accounts of 
few inventions, criti 8 on scientific and other works, &e., and 
has issued the first timber of the new series. 


Tue French are making fresh discoVéries of bituthinous shale, 
capable of yielding petroleum by distillation. One of the most 
recently worked deposits is tha 4 Vv , in Ardéche, which 
has been carefully described by . i BSimonin. It belo 
essentially to the tertiary fofitiation, and is more strictly of the 
“boghead” type than of the bituminous shale series. Its texture 
is dense and compact, resémbling a carbonised and comp 
peat. The peaty character is still further shown by the presence 
of anumber of vegetable fibres, which may be seen with the naked 
eye, and which pose Som, the surface into the interior of the 


deposit. This su donkey ee of the pure oil 


and a larger quantity oF 





THE Norwegians erty & to and from 
the Swedish Government, : , and 
fit out vessels after theit Wi GOmpleted a 
monitor called the Scorpion, which is i6W its . AY 
Stockholm. It carries in a turret two A } which 
throw 350 1b. shot with a of 4416. of . The guns 
weigh 74,000lb. Notwi this the for work- 







ing them is so excellent that can be maida: 
alone. The sities st the iron peated ate 1lin, 
inside with horse hair mattresses. The monite 
enginés of 150-horse power, and is manned by 
whom attend to the engines and twenty man tht 
the monitor and her equipment has been DOL 

AN improved drill has been invented by Mr. Christian Jurgens, 
of Weber Creek, Californ whic 


of three angular cutting 
bits, having an obtuse é it three regular incline 
faces and three cornérs. hen the drill has become worn and 


by means of which the 
restore the drill to its 
drill, the inventor uses a 


dull from use, the inventor uses a die 
smith may more readily and perfect) 
original shape. In f the 


swage block, into which the bar of metal, after heated, is 
placed horizontally, where it is hammered and until pro- 
perly si ito receive its cutting faces and points. swage 
may van ret ees ee ee es 
the as it worn up by use the 
requirements of new cutting the use 
a drill may be more perfectly and shaped 

sharpened than in the ordinary manner of on an anvil, 
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PUBLISHER'S NOTICE. 
With this number of Tar ENGINEER ts issued a ergaes Regreing 


THE ENGINEER. 





of the engines of the ironclad ship Friedland. 
THe ENGINEER, as issued by Publisher, will contain the 
engraving, and subscribers and others are requested to notify the 
Sact at this office should they not receive it. 


NOTICE. 

*,* The office of Tue EnGineER at the Paris Exhibition 
ts situated close to the round the building, 
and opposite to the English boiler-house. Our corre- 
spondents in Paris will be ha to be of use to any 
of our English or continental subscribers visiting the 
Echibition. 

Messrs. Kirklands have undertaken the agency of this 
journal at the Exhibition, and it will always be found on 
sale at their English newspaper office, Gallery VII. 











TO CORRESPONDENTS. 

*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
com us to go to press at an early hour on the morning of 
pu ication. Advertisements, to ensure insertion, must be de- 

ivered at the Engineer Office before seven o'clock on the Thursday 
evening of each week. 

*,* Letters intended for publication must be accompanied by the 
names and addresses of the writers,not necessarily for insertion, 
but as an evidence of good faith. 

*,* Wecannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copii 

8S. D.—The diameters of the drums must be to each other as 20 is to 26—say, one 
10ft., the other 13ft. 

P. AND F.— We regret that we are unable to inform you who are the makers of the 
steam brake to which you refer. 

A. A.—Exceedingly old. The sketch shows one half of an engine manufactured 
by Mr. Allen, of Parliament-street. 

W. F.— We regret that we cannot assist you further than by advising you to get 
an introduction to some railway director. 

¥. L.—WNo apology is necessary. We like to see the subject discussed. Our motto 
is, “ hear both sides ;” and tf you wish for more space you can have it. 

W.S C. M. (Great George-street.)—Thanks for your pamphlet. We have not 

pa ae as yet to examine it very carefally, but your deductions are appa- 


ly sound, 

A. W. T. (Subscriber).— Your question has been asked and answered in our 
columns about fifty times in the last two or three years. See reply to ** Young 
Marine Engineer” in our last im; ion. 

R. T.—The words do not refer to any particular system. Write to the Board of 
Trade. You will find many articles on the subject scattered through the last 

ur or five volumes of THE ENGINEER. 

ANXI0US.— We cannot advise you. Your case is that of hundreds. An advertise- 
ment might be of service. Can you not obtain some introductions to firms? 
Without these you have very little chance of obtaining employment at present. 

E. O. G. (Albert-square, Manchester).— We cannot see that end would 

i by the publication of your lettersin THE ENGINEER. Regarding 
the matter di: ly, we believe that the gentlemen to whom you refer are 
not at all to blame. 


A CONSTANT SUBSCRIBER.— 70 your first question we reply, certainly not. To 
your second, yuu can patent the combination, but you cannot prevent the makers 
of the separate articles making them still. Combination patents are to be 
avoiaed. They are usually regarded with suspicion, as apparentiy lacking 
originality, and we have reason to think that they are sometimes used for 


fraudulent yey 
CAUTION.—We /juwe received a communication from Messrs. Green and Son 
respecting a fraud which has been practised by a person lately in their 
employment at the Paris Exhibition, against whom they wish to caution our 
readers. The individual in question was r2commended to them as speak- 
ing and was empl to represent them at their exhibit. It 
appears, however, that he totally neglected this duty,and, assuming various cha- 
racters, as “ overseer of the machinery,” dc ,he practised on the 
credulity of a number of persons, and having obtained at least £200, he has 
a His system appears to have been similar to that pursued a 
sharper in the north of England, against whom we lately cautioned 
i upon manufacturers, order goods, 


our printers the name of Messrs. Ral; 
Mellard and Co., of Rugeley, was misspelled in our last week's advertising sheet. 


PAINT MILLS. 
(To the Editor of The Engineer.) 
—Will you or your correspondents say what amount of power is required 
to drive a paint mill, stones 4ft. in diameter ? J.D. 


SHAW’S AIR ENGINE. 
(To the Editor of The Engineer) 

Stz,—In your last issue there occurs an error in the example I gave. I 
should have taken the initial temperature of the water at 45 deg. throughout, 
instead of 60 deg. P. SHAW. 

PARIS EXHIBITION PRIZE MEDALS. 
(To the Editor of The Engineer) 

SIR,—In the list of prizes awarded, given in last week’s ENGINEER, a slight 
error in punctuation might lead some people to think that Messrs. Sharp, 
Stewart, and Co., had, as well as ourselves, gained a gold medal for steam fire- 
engines. The only gold medal for steam fire-engines is that awarded to us. 
Messrs. Sharp, Stewart, and Co.’s gold medal is for ** machine tools.” 

London, July 12th, 1867. MERRYWEATHER AND SONS. 
[The error to which our correspondents refer was detected and before 

more than a few hundred copies of THE ENGINEER had passed through the 

press. —ED. E.] 





JURORS’ AWARDS. 
, To the Editor of The Engineer.) 

SIR,— Will you kindly insert the following letter, which is a copy of one we 
have addressed to the British Executive Commissioners of the Paris 
Exhibition ? POWIS, JAMES, AND CO. 

London, July 16th, 1867. 

[Copy.] 


Gentlemen,—We consider the award of a bronze medal made to us for our 
‘wood-working machinery, in Class 54, Group 6, a great injustice, and unworthy 
of the position hitherto held by our firm, It is not in accordance with the 
comparative novelty in » ip, and utility of the machines exhi- 
bited by us. We applied for and occupied our space with the full belief that 
we were going to compete fairly with the world in our particular tools ; but 
the result of awards clearly shows that there has been most unfair partiality or 
want of ability to decide the respective merits on the part of the jurors. We 
cannot understand why no gold medal should have been given for wood-work- 

in the British section, whilst the grand prix and ¢wo gold medals 
were awarded for engineers’ tools in the same class and group of that section. 
We consider that there have been greater recent improvements in wood-work- 
ing machinery than in almost any other kind, and challenge any practical and 
disinterested jury to deny our assertion that there is no wood-working ma- 
chinery in the whole Exhibition equal to our own, if novelty, ip, and 
utility, as aforementioned, are to be the tests, as originally intended. 


To the British Executive Commissioners, &. 











DEATH. 
On the 12th inst., at his residence, after a long illness, T. MEACHAM, Esq., 
of No. 1, Circus, Greenwich, 
London, C.E. 


and London Chambers, Fenchurch-street, 
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FRENCH MARINE ENGINEERING. 

We have delayed longer than we intended in noticing 
the marine engines in the French Exhibition, in 
order that our remarks might accompany the extended 
series of engravings which we now give of the most pro- 
minent of the marine engines occupying the annexes 
on the bank of the Seine, and the largest installa- 
tion of working machinery ever thrown open to the in- 
spection of the general public. They consist of the engines 
and boilers for the Fri d, constructed at the t French 
factory of Indret, under the direction of M. Dupuy de 
Léme, late Minister of Marine. By the courtesy of this 
— we were some time ago permitted to take 

wings of these engines from the original working 
drawings, which had been at that time deposited at the 
great French School of Marine, where some of the pupils 
were employed at the time in completing the admirable 
pee illustrations of this class of engine and the vessels 
or which it is intended, which now adorn the walls of the 
French Marine annexe, and must have gone far to convey 
a clear idea of the general arrangements and action of the 
high class of marine architecture and engineering which 
they represent, to many a previously uninstructed mind. 
We need hardly say that the execution of these drawings 
on the wood, which, like most of our Exhibition engravings, 
have been done at our office in the Paris Exhibition—has 
been a work demanding considerable care and time, and 
has necessarily been frequently interrupted by other 
matters which could not be postponed till the completion 
of so large a work. We think, however, that we may be 
acquitted of procrastination in coming to the subject of 
marine engines, when it is remembered that we have only 
delayed in order to be able at the same time to give trust- 
worthy illustrations of the highest type of this class of 
machinery to which our neighbours have worked up, em- 
bodying the results of careful scientific research, carried 
out on a scale to which they have but recently attained, 
and embodying many of the improvements in practice and 
design introduced by our own great private firms during 
long years of successful construction. We have endea- 
voured, as far as possible, by naming the different 
parts of the machinery on the ae pc to make them 
speak for themselves to those of our readers who are 
not specially engaged in marine engineering; to those who 
are but little description would be necessary. The en- 
gines, as we have said, are for the Friedland, one of the 
first-class of iron plated ships of the French navy now 
constructing at the imperial dockyard at L’Orient. The 
have three horizontal cylinders of the double piston-rod, 
with return connecting-rod type—a plan long followed in 
England by Messrs. Maudslay and others with consider- 
able success. They are on the compound principle, the 
steam being first admitted into the centre cylinder, and 
then expanding behind the pistous of the two lateral cylin- 
ders. In our description we will as far as possible follow 
the course of the steam, and therefore commence with the 
boilers. These are eight in number (four only being 
exhibited), and are of the ordinary return tube arrange- 
ment, each containing 352 tubes, with a rake of about 1 
in 30. The tubes, which are of brass, and secured into the 
tube eo by screws in the front and ferrules at the back, 
are 6ft. Gin. long, having an external diameter of 3in., thus 
giving a heating surface of 1797 square feet, which, toge- 
ther with the surfaces of the fire-box and smoke-box, itself 
affording 632 square feet, makes a total of 2429 square 
feet. e fire-boxes are four in number, with three sets 
of bars in each, the length of which is 8ft. 6in. and breadth 
2ft. 8in., giving a grate surface of 223ft. The steam gene- 
rated in the outer boilers is conducted by pipes to the 
centre ones, thence through the uptake into the main 
steam Pipe leading to the cylinders, the centre being 
high and the two outer ones low pressure. The steam, 
after traversing the jackets of the two outside cylinders, 
enters the centre one, and thence exhausts into the outer 
pair; after accomplishing the necessary work, the steam is 
delivered outside the valve into the condenser. It will be 
observed that the centre cylinder is provided with an 
auxiliary steam pipe, entering at the back of the valve- 
casing, and fitted with a throttle valve, an exceedingly 
good provision for working directly in case of derangement 
or accident to the outer cylinders. The condensers, two in 
number, are situated opposite the cylinders, with the air- 
8 Y mes close to the bottom, and worked by arms 
ttached to the piston rods of the outer cylinders, These 
pumps are double-acting, and undoubtedly in as correct a 
position? as possiblejwith regard to the general arrange- 
ment. The steam entering at the _ encounters the in- 
jection spray at right angles; it is then drawn through 
valves at the bottom and forced through others imme- 
diately above the pump plungers to the exhaust pipe. The 
feed pumps are placed at the inner sides of the condensers, 
and are worked from rods attached to the pistons. The 
bilge pumps are well proportioned in case of leakage, bein, 
of avery large diameter, in fact almost equal to that o 
the air pumps, andfare placed opposite the centre cylinder, 
and worked by arms from its two piston rods; the suction 
is underneath, and the discharge atthe end. India-rubber 
disc valves are used throughout, and doors are conveniently 
placed near each set. We think this ment of con- 
densers and bilge pumps, considering their size, is de- 
cidedly compact. Hitherto bilge pumps have been com- 
paratively small, whereas an increase of their size adds 
greatly to the safety of the ship. The slide valves are 
worked by connecting rodsjand cranks, upon a shaft run- 
ning the whole breadth of the engines. This shaft is 
connected with the main shaft by spur wheels, The 
valve rods are provided with small blocks, sliding in 
channel guides bolted to the valve casing. We now come to 
the starting and reversing gear, which seems to be of the 
ordinary ent adopted in French marine engines. 
At the end of valve shaft is the large spur wheel, to 





which we have just alluded as connecting the two shafts; 
around the centre of this wheel is an internal rack quad- 
rant, in which rolls a pinion ing with it a crank from 
the end of the valve shaft; this io at once the starting 
and reversing gear, for in whichever direction this pinion 
is moved through the rack, the shaft travels with it j and 
of course acts upon the slides, the large wheel peng 4 
tained in position by the “se 9 one upon the main shaft. 
The movement of this enclosed pinion is effected by one 
of the same diameter from a fixed centre opposite the shaft, 
and the connection is made by one iarger in diameter gearing 
in this pinion and revolving upon the same centre as the one 
enclosed. When the engine is in motion the whole is carried 
round, and when at a stand the reverse movement is accom- 
plished by a handwheel, but a glance at the engraving shown 
at p. 53 will better explain the action. The relief valves of 
the cylinders are placed in the centre of the covers, and kept 
in position by flat springs 3in. in width. The casings are 
~ agpetes with spindle valves, as shown in our engraving. 
e guide blocks, of which we also give a inl oe of 
the ordinary kind, sliding in channels over the lower 
of the condensers. The universal joints, of which there 
are two, are not original, though such. joints in the screw 
shafts of English vessels are seldom if ever used, the end 
of each being forked, and having a bearing in a 
circular ring, The connection will be clearly seen in the 
engraving of details, The thrust block is the next in rota- 
tion, and the construction of this is worthy of notice. 
The whole block is balanced in trunnions, thereby giving 
at all times equal bearing. Lastly, we come to the screw 
propeller, which has no back bearing, and is a four-bladed 
Griffiths’ screw, but with the blades much narrower than 
generally made, and almost parallel throughout. They 
are keyed in without any arrangement for adjustment, 
boxed with lignum vite, and the afterwards covered 
with copper. The after end of the boss is not hemispheri- 
cal, but prolonged with gentle curves into a conical form, 
following somewhat in theory the motion of the particles 
of water when leaving the screw. The surface lines of the 
screw blades are flattened almost to being concave on the 
after faces, which drive inst the water, and lateral 
strength is obtained by thickening the back till its section 
at the base of the blade would be almost a straight line at 
the driving side and a considerable section of a circle at the 


The effect of placing these first-class engines in the 
Exhibition is to convey an admirable impression of the great 
size and power of the machinery now in use in the French 
navy, and the heavy cost of theinstallation and maintenanceof 
the machinery in motion will probably not be unrequited 
when we consider how large a class, much of whose taxes 

to the maintenance of the marine, have now an oppor- 
—— for the only time in their lives of seeing something 
that their money ‘has produced. Although the 

esign of these engines at first strikes the practised obser- 
ver as differing but little from types in common use in 
England, yet when we come to examine the details we find 
that on the whole there is a combination both in system 
and appliance which we have not yet put into pose 
and we have consequently no practical data for pro- 
nouncing on its merits. We have two-cylinder and three- 
cylinder horizontal return connecting-rod engines by the 
score, and Woolf’s engines, both with double and single 
pairs of cylinders, but we have not marine engines with 
one high-pressure cylinder and two low, all of equal dimen- 
sions, as in this case; nor have we the same starting 
, the Hook’s universal joint on the main shaft, the 


thrust block in trunnions, or the very narrow-bladed screw . 


just described. All or any of these plans may be im- 
provements, or they may be the reverse; and the 
general combination may not improbably be found to 
work well. But we doubt if, on the whole, fault is to be 
found with any of the modifications which M. Dupuy de 
Léme has introduced. Many criticise the use of the 
universal joint, and ask cut bono. Itcertainly would not be 
employed in an English ship of this class; but it must be 
remembered that we do not build our first-class ironclads 
of wood, and that the strains on a wooden ship of the 
Friedland’s size when pitching in a seaway are very con- 
siderable, and that much greater allowance must be made 
in all wooden ships for strain upon the screw shafts than 
in the case of iron vessels. In our own navy heaven 
knows we have had many a caution in this respect, and 
ought not to find fault with our neighbours for being fore- 
armed. 

The principal peculiarity, however, in the general ar- 
rangement consists in working with three equal cylinders— 
the corresponding parts of which may almost be said to be 
made in duplicate—high and low pressure steam; and a little 
consideration will be necessary to understand the mode in 
which the steam is admitted and cut off so that uniformity 
of work, or at least a near approach to it, may be obtained 
throughout an entire revolution of the engines. In 
working on Woolf's system, with a pair of cylinders of 
unequal diameter, the transferring of the steam from the 
high to the low myo cylinders is a matter of perfect 
simplicity, as, when the high-pressure cylinder has com- 
pleted its stroke, there is always the piston of larger area 
ready to receive and begin the development of the expan- 
sive power of the steam which has just performed its first 
work on the smaller piston; but, as in the case of a three- 
cylinder engine with the cranks set at 120 deg. apart—as 

ey should there is not this coincidence of action, as in 
an engine which has simply “first and second cylinders, 
M. Dupuy de Léme and the French engineers of Indret, 


have’ got over the difficulties of the ment in 
the following manner. The centre cylinder receives 
steam during two-thirds of its stroke, i.¢., one-third 


revolution of the engine, at which period it is cut off 
and expansion commences. At the same instant the valve, 
we aa: of the forward cylinder, opens, so that the two 
participate in receiving the expansive force of the charge 
of two-thirds of a cylinder of steam, which has been 
measured off to the first cylinder. This participation, 
however, only lasts during another (the second) third of a 
revolution, for the port of the forward cylinder then closes, 
and it is left to complete its stroke with as much steam as 
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it has received during the time that it was in communi- 
cation with the centre cylinder. At this point of the 
revolution the port of the after cylinder opens, and the 
remainder of the charge of steam expanding under the 
centre high pressure cylinder is shared with this after 
og weg he communication continuing open throughout, 

e last third of the revolution, that is to say, during the 
last two-thirds of the return stroke of the high pressure 
cylinder. The position of the pistons is now again brought 
to the point from which they started, the steam in each 
being in the following conditions:—The centre cylinder 
has its piston up to the end from which we suppose it to 
have started, and its valve is ready to open and deliver a 
fresh charge. The forward condensing cylinder has still 
two-thirds of its stroke to make in communication with 
the condenser before it is emptied and its valve ready to 
open to receive the first, share of the new cylinder full of 
steam. The after condensing cylinder has just had the 
communication between it and the high-pressure cylinder 
cut off, and is finishing the expansion of the last portion of 
the charge of steam. In thus attempting to describe what 
takes place in a revolution of the engines, we have of 
course alluded to one side only of each piston, the action 
on the ho gee side being exactly similar. It will be 
understood that the steam acting directly in the high 
pressure cylinder, and divided for expansion between the 
other two, is being condensed in them on their own respec- 
tive return strokes, whilst the charge from the other end 
of the high pressure cylinder is expanding at the opposite 
side of the pistons of the low pressure cylinder. 

This arrangement, which is rendered sufficiently com- 
plicated by the action of the three cylinders to make it 
difficult to describe, though not in reality presenting any 
serious obstacle to uniform working, is yet open to some 
objection on the score of inequality of power developed in 
different portions of the stroke. The greatest care has, 
however, fied taken to balance the forces of high-pressure 
direct expansion and condensation, so as to obtain, as far 
as possible, a uniform result. In comparing the power 
exerted by the high and each of the low-pressure cylinders 
we must remember that whilst the former has a force 
acting with perhaps 30 Ib. to the inch on one side of its 
piston, in the latter the piston is propelled by the expan- 
sion and drawn by the condensation, with forces which, in 
the aggregate, fall little short of that which is applied to 
the bigh-pressure piston; and although the work of these 
condensing cylinders is somewhat irregular, as compared 
with what is being done in the centre cylinder, yet we do 
not see any reason for there being a greater excess of work 
developed at one point of the stroke in the two outer 
cylinders under this arrangement than in any pair of 
cylinders working with a tolerably high grade of expan- 
sion. 

We have never seen the system of steam jacketting so 
thoroughly carried out as in these engines. ‘The exploded 
— of jacketting with exhaust steam was of course not 
dreamt of, and the dry and somewhat superheated vapour 
is conducted direct from the boilers round the two lateral 
cylinders in which expansion is to take place, before it is 
used in the high pressure cylinder. The danger, therefore, 
of condensation on the wrong side of the piston is as com- 
pletely obviated as it can be in practice, and heat is 
actually imparted to the steam under expansion, being 
transmitted througli the sides of the cylinder from the 
unexpanded envelope with which they are surrounded. 
Of the general finish of these engines we have no reason to 
complain ; some parts are as well got up as any one could 
wish them to be, whilst in others the exceedingly bigh 
finish which first-class marine engines quits ee, is 
not aimed at. The joints are almost all made with india- 
rubber or lead, comparing disadvantageously in this respect 
with the exquisite finish of the Sappho’s engines in the other 
shed, and with those in the Creusot annex, to which we shall 
shortly refer. Close to the thrust block on the main shaft 
is a large coupling, shown in our engraving of details, page 
53, which by withdrawing two pins from the large disc 
wheel disconnects the screw from the engines. In this 
coupling, as the engine is running at present, there is con- 
siderable noise from back-lash, the screw at certain points 
overrunning the engines. The valves of the feed pumps 
also knock a good deal, but this is probably owing to their 
| pes drawing air to a great extent, as a very small 
eed is required for the work the engines have to do, which 
is limited to raising water with their bilge pumps to the 
lake in the park, a few feet above the Seine. There is a 
brake on the disc of the coupling, intended for holding the 
screw when disengaged, but it does not appear to be em- 
ployed for giving resistance, as perhaps it might have been 
to a certain extent. 

In a some of the further details of construc- 
tion it will be convenient to compare the Indret en- 
gines with those made at Creusot, as in many respects 
there are considerable differences in the minor arrange- 
ments. In the first place the slides of the crossheads in 
the Indret engines are single shoes, almost square 
blocks of metal of large surface, working on a sur- 
face plate with lateral guide grooves; in the Creusot 
engines Humphrey, Tennant, and Co.’s plan is pursued, 
and there are double slides on the crosshead at each side 
of the pin which takes the return connecting rod, and the 
job looks far more steady, besides which we cannot help 
thinking that the large open horizontal surface under the 
shoe must be more apt to «atch grits than the narrower 
surfaces of the slides, and when ground into dirt in the 
oil they will naturally take a longer time to work off the 
wider surface. The Creusot engines have only one bilge 
pump, which is worked by an arm forged on the lower 
meg: rod of the high-pressure cylinder. Those of Indret 

ave two, as we have already stated; one worked as in the 
Creusot engines, and the other beside it from an arm off 
a separate rod of the same piston. The Creusot engines 
have no direct-acting feed pumps, but the Indret ones have 
a pair, drawing their feed beside the condenser, and 
worked by special rods from each of the pistons of the 
condensing cylinders. The air pumps in both engines are 


worked by arms off the lower piston rods of the condensi 
cylinders. The condensers themselves are somewhat dif- 





ferently arranged in these two sets of engines. The Indret 
engines havea outside thecondensers, through which 
the steam is taken to the valves, but in the Creusot engines 
the steam from the condensing cylinders is delivered more 
centrally over the condenser, and the e is taken 
inside each, so that the valves are at the outside, 
and perfectly accessible by removing large square doors 
provided for each of the four compartments of the con- 
denser. The Creusot engines have their feed pum 
worked by a stud in the large wheel which drives the 
valve shaft, and no auxiliary means of supplying the 
boilers is shown. A similar stud or crank in the Indret 
engines works a pair of small bilge pumps intended to be 
kept generally in use; and beside them is a very neat 
double-cylinder donkey Prong with Lea and Larned’s 
motion for working the valves. We may mention that this 
system has been very extensively adopted in France of late. 
There is a large force pump on the same plan, beautifully 
finished, by Mazeline, of Havre, in the French marine 
shed, near the great engines. It is capable of raising 
10,000 litres per minute (equal to nearly 2000 gallons) 50ft. 
high, working at a pressure of 45lb. on the inch. The 
Creusot engines have a more compact —— but this 
is partly owing to the gallery being carried over the con- 
densers in the former and not in the latter, and to the 
absence of many of the pipes, &c., which are not required 
in engines merely exhibited without being worked, as in 
the case of Creusot, but which are necessarily all installed 
in their places in the Indret working engines. Before 
leaving the Creusot shed we must notice another beautiful 
specimen of marine engineering exhibited by Messrs. 
Schneider. They are engines of 265-horse nominal for 
driving one of the twin screws of the Certére, coast defence 
vessel (armour-plated) for the Imperial marine. It has a 
pair of horizontal cylinders, with much the same arrange- 
ment of condensers, &c., as in the larger engines, and 
exactly the same application of the double piston rod and 
return connecting rod. The cylinders are rather less than 
4ft. diameter, have a stroke of 28in., and are intended to 
run at eighty-eight revolutions a minute. They are steam 
jacketted, and the valves have double eccentric and link 
motion. The eccentric rods are turned away from the 
cylinders, and the valve spindles return to the valve chests 
as the piston rods do to the cylinders. The finish of these 
engines may safely be said to be perfect. After a careful 
examination we can detect neither flaw nor defect in the 
castings or fittings, and the elaborate finish of all the smaller 
parts, nuts, bolt heads, brasses, &c., bespeaks the greatest 
care in the completion of this really beautiful machine. Let 
us now return to the great French marine shed, and visit 
the remaining machinery in it, which, though not in 
motion like the Friedland’s engines, nor as finely finished 
as the two marine specimens from Creusot, are yet well 
worthy of our attention. We may observe, en passant, 
that the principal dimensions of the great engines which we 
illustrate approximate to, if they do not exactly correspond 
with, those of the sister engines of Creusot, for the Ocean, 
which we have frequently noticed, and to which we have 
just referred. The diameter of the cylinders in each is 
Gft. 10in., and the length of stroke 4ft. 4in., nominal horse- 
power 950-horse, indicated power at fifty-five revolutions a 
minute, that is, with a piston speed of 477ft. a minute, 
3800-horse power. 

At the opposite end are two pairs of inverted vertical 
ruarine engines for small vessels—one by Claparéde, of St. 
Denis, of 60-horse power, with a cylindrical marine boiler 
shown beside it, and the other by Marc Frassinet and Co., 
of Marseilles, Claparéde’s engines are, on the whole, a good 
piece of work, though we do not see any reason why levers 
should be introduced for driving the air pumps off the 
crossheads at the opposite side of the engine. It would 
seem much simpler to have worked out by an arm from 
the crosshead at its own side of the engine. The boiler 
is capitally finished, and as sound work as any in the Exhi- 
bition; it is, as we have said, cylindrical, and has the fire- 
box in a large circular flue with return tubes. The front 
plate bolts on to the L-iron of the shell, so that the whole 
flue and tubes can be taken out for cleaning. It hasa 
large high dome, giviug ample steam space. Frassinet’s 
engines are not so well fitted up, nor are the castings b 
any meaus first-class. Both pairs of engines have the lin 
motion, the Marseilles ones being fitted with expansion 
valves, and the construction of their surface condenser, as 
shown by an engraving on the wall, is practical and well 
arranged. A pair of large horizontal engines, by Mazeline, 
of Havre, 450-horse power, are also well worthy of notice. 
Their general design embodies no particular novelty, but 
their proportions and the mode of carrying out all the details 
well exhibit the great care and talent bestowed on all the 
machinery turned out by this renowned builder. There is 
also a well-finished pair of engines of a smaller size, by the 
“ Forges et Chautiers de la Méditerrannée,” and the shaft, 

istons, and air pump plungers of another pair of engines 

y the same makers, exhibited, as it were, in skeleton, 
without the cylinders, condensers, or other standing por- 
tions of the engines. We must not forget to notice a 
capital casting for a condenser of the largest class of marine 
engines, shown in an annexe to the principal shed, by 
Messrs. Ketin Fréres, of Blangy-les-Arras, department of 
Pas-de-Calais, It is exhibited just as it came from the 
sand, and though most intricate in form and of many tons 
weight its surface is perfect, and no blow-hole or irregu- 
larity of the smallest size is discoverable. 

Although we have small launch engines in boats on the 
Seine exhibited by Belgium, Sweden, &c., and small screw 
engines from Italy, Russia, and Sweden in the great ma- 
chinery gallery, and Escher, Wyss, Wolf’s paddle engines, 
in the Swiss annexe, which we have already described, 
there is no considerable display of marine engines, or, 
indeed, of marine models or apparatus, made by any other 
countries than France and England. We must defer our 
consideration of the English marine shed, with its Penn’s 
trunk engines of immortal simplicity, and the celebrated 
launch engine finished like a mathematical instrument, 
and its splendid collection of marine models, till another 
number. It would have been impossible for us to have 
appeared at a foreign exhibition with actual marine ma- 





chinery of a class suitable for ilh ing this great branch 
of our manufactures; but we must say that the next. best 


thing has been done in showing by exquisitely finished 
siodehe all the principal types of ie Ps and engines that 


the country can produce. 


EVAPORATION IN STEEL BOILERS. 

Ir is usually believed that the use of steel for boilers 
offers no particular advantages over that of iron beyond 
those due to the greater strength and the attendant lesser 
weight of the first material. In one word, while a steel 
boiler might be useful for a locomotive, a traction, or even 
a portable engine, there is no particular reason—unless 
steel showed superior durability, and consequent safety and 
economy—why it should be used for stationary boilers, in 
which additional weight is of no icular importance. 
Such a belief would, however, scarcely be general were the 
useful lessons taught by the periodical trials of engines of 
the Royal Agricultural Society more generally known. 
The keen competition for the favourable results as to 
economy of fuel, to be testified by a maximum figure on 
the friction brake of Mr. Amos, long ago taught agricul- 
tural engine makers the evaporative value for a racing 
engine, of thin fire-box plates and flue tubes. The use of 
thin plates for these engines was, in fact, often carried to a 
dangerous extent, and had to be repressed by sumptuary 
laws; but the late progress in the manufacture of steel 
now allows any manufacturer the legitimate use of a 
minimum thinness in the plates the function of which is 
to convey heat from the fire gases to the enclosed water. 

While the value for evaporative effects of a thin plate is 
dimly understood in some quarters, it is certain that but few 
engineers have an accurate notion of this value ; and that 
many will be surprised at, or will even disbelieve, the 
results of the two following sets of experiments made in 
Prussia at different times—the last quite recently—and 
by different parties at different places. The first trials 
we allude to were made several years ago, and they 
are described in the Verhandlungen des Vereins zur 
Befirderung des Gewerbjfleisses in Preussen, for 1862. 
The two boilers tried were exactly alike in every respect, 
except as to the material and the thicknéss of their plates. 
The plates of the steel boiler were one quarter of an inch, 
and that of the plates of the iron boiler 0-414in. thick 
—Prussian measure. The pair were of the common 
egg-end shape, without flues, 4ft. in diameter, and 30ft. 
long over the semispherical ends. Each had a steam dome 
2ft. in diameter and 2ft. high ; and a manhole 165in. in 
diameter and 10in. high. Both these boilers were worked 
at pressures varying from about 50 lb. to nearly 70 Ib. to 
the square inch for eighteen months, being fired day and 
night in the same way. It was determined to test as accu- 
rately as was practicably possible their relative evaporative 
powers, as it had previously been noticed that the steel 
boiler made considerably more steam than that of common 
plate, and in the ratio of 5 to 4. It must be noticed that 
both the boilers were fired with the waste gases conducted 
from some adjacent puddling furnaces. The quantities of 
water fed into each boiler were measured by means of a 
Giffard’s injector. On taking the average of twenty days’ 
work, of twelve hours each, it was found that the quantity 
of water converted into steam in the cast steel boiler was 
equal to 139°92 cubic feet ; that evaporated by the boiler 
of iron plate only 112°44 cubic feet. This would give 
11°66 cubic feet of water per hour for the cast steel boiler 
and 9°37 cubic feet for the iron boiler. The ratio of the 
above number, or, say, 124°44: 100 is almost exactly 5 to 4. 

Of amore elaborate and careful description are some simi- 
lar comparative experiments, made last January by a Ger- 
man engineer named Stuckentholtz, and described in a late 
number of the Zeitschrift des Vereins Deutscher Ingeniewre. 
The two boilers experimented with are erected at the works 
of Messrs. Funcke and Elbers, of Hagen, in Westphalia. 
They are both cylindrical, each being 5ft. 1°8in., or 1°57 
metres in diameter, 36ft. lin. (11 metres) long. They are 
constructed to stand a pressure of 5 atmospheres, or 75 lb. 
The wrought iron boiler is made of plates having a thick- 
ness of ‘516in. (13°l millimetres), and the plates of the 
second one are of a mild cast steel, having a thickness of 
‘34lin. (8°65 millimetres). The brickwork of the two 
boilers is alike, and they are so built in it alongside each 
other as to form a separate whole. The fire gases pass in 
a single flue below each boiler to the chimney immediately 
behind. The heating surface of each is a little more than 
311° square feet, or 28°9 square metres, and a grate surface 
of 12°81 square feet, or 1°19 square metres. Under both 
boilers, which were quite new, and had never been fired, they 
first of all lighted a fire for drying the brickwork. Having 
thus treated the pair for some days in the sate way, the 
fires were extinguished and the boilers emptied and cleaned. 
Into each boiler were then introduced 776°95 cubic feet (22°00 
cubic metres) of water of 95 deg. Fah. (35 deg. Cent.) The 
quantity of the water was measured by means of one of 
Schiiffer and Budenburg’s high-pressure water meters. 
‘The fires were thereupon again lighted, and the tempera- 
ture raised up to boiling pvint, when the manholes were 
closed. At this stage the fires were entirely drawn out, 
and all coals, ashes, and cinders removed. After this the 
two boilers were fired with measured quantities of fuel, and 
the closed manholes opened to allow the steam evolved to 
flow off freely into the atmosphere. The combustion was 
regulated by dampers in such wise that the fire gases 

d off at equal velocities. These speeds were ascer- 
tained by a List’s anemometer, adjusted in this first ex- 
periment with 220 on List’s scale, or with 22 millinétres 
water pressure. ‘The tem ure of the fire gases was, at 
the same time, ascertained by a Gauntlett’s pyrometer, set 
in similar positions at about 6°16 feet distant from the 
hinder part of the boiler. It was found to vary between 
the 340 deg, and 380 deg, Cent., or between 644 deg. and 
716 deg. Fah. After 29 cwt. of coal of the same quality 
had been consumed in each furnace, the ashes and cinders 
of which were replaced on the grate and consumed as 
thoroughly as was possible—the firing was discontinued and 
the les closed. The amount of water remaining in 
the boilers was again tested the next day, at a temperature 
of 95 deg. Fah., by means of a water meter screwed on the 
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blow-off pipe, opening from the hinder end of each boiler, 
at its lowest point. About 423°8 cubic feet (12°00 cubic 
metres) of water were found in the iron boiler, and 360-2 
cubic feet (10°2 cubic metres) in the steel boiler. Accord- 
ing to this there were evaporated from the iron 
boiler 7769 — 423°8 = 353°1 cubic feet (10°00 cubic metres) 
or 20,689°22 Ib. of water; and from the steel boiler 776-°9— 
360°2 = 416°7 cubic feet (11-7 cubic metres), or 24,254°8 Ib. 
The useful effect of the iron boiler, compared with that of 
the steel boiler, was therefore as 100 : 11726; or the steel 
boiler, compared with the iron boiler, afforded a superior 
duty of 17:26 per cent. One pound of coal evaporated 
6°35 Ib. of water in the iron and 7°467 lb. in the steel 
boiler, at a temperature of 100 deg. Cent., or boiling 
point, 

For the next trial, 773°4 cubic feet (21°9 cubic metres) of 
water were filled into each of the boilers, and these were 
afterwards filled up by 109°1 cubic feet (3°09 cubic metres) 
for each boiler. The experiment was carried out in exactly 
the same way as before, only that the fire gases passed at a 
slower rate towards the chimney, namely, with a speed of 
195 of the scale, or with 19°5 millimetres of water pres- 
sure. The amount of coal burnt at this trial was 34336 lb. 
in each furnace. The amount of water after the trial was 
found to be 536°8 cubic feet (15°2 cubic metres) in the iron, 
and 469°7 cubic feet (13°3 cubic metres) in the steel boiler. 
There were, hence, evaporated 882°5 — 536°8 = 345°7 cubic 
feet (9°7 cubic metres), or 20°117 lb. in the iron boiler, and 
882°5 — 469°7 = 412°8 cubic feet (12 cubic metres), or 
24-063 1b. of water in the steel boiler. The evaporative 
power of the steel boiler was hence greater by 19°62 per 
cent. One pound of coal burnt on the grate of the iron 
boiler converted 5°809 Ib. of water into steam, and on that 
of the steel boiler 7°008 lb. of water were evaporated. 

As a check upon these results the following further ex- 
periments were made. A weak solution of common salt 
was prepared by pouring equal volumes of a strong solu- 
tion of salt into the two boilers, which were partly filled 
with equal quantities of water. The solution was then 
stirred up with long rakes, and the manholes having been 
closed it was boiled for some time. Samples of the 
water were then taken out for chemical analysis. At the 
end of the experiment, and by the time that equal quanti- 
ties of fuel were consumed in both furnaces, further samples 
of the water were taken out. Their analyses showed, 
according to the statement of Dr. List, of Hagen, the fol- 
lowing results:—On the supposition that all the chlorine 
found in the water was present as common salt, then one 
litre of water in the iron boiler contained 4°627 grammes 
of chlorine before the evaporative 
grammes after it. With respect to the steel boiler, one 
litre contained 4:371 grammes before, and 7°385 after the 
evaporation. According to this, of 100 litres, 33°76 litres 
were evaporated in the iron boiler, and 40°81 litres in the 
steel boiler. The steel boiler hence showed a superior 
evaporative power by 20°85 per cent. In fact, the three 
different trials showed a superior evaporative power in the 
steel boiler of 17:26, 19°62, and 20°85 per cent. respectively, 
or, on an average, 19°24 per cent. 

The practical importance of these experiments is such 





rocess and 6°985 | 


of Messrs. Cail and Com 
known engineer of the 


; M. Le Chatellier, the well- 
it Mobilier; Messrs. Farcot 


and Torquenot. The institution was re ited by their 
valued president Mr. Penn, Messrs, R. apier, Whitworth, 
Bessemer, Siemens, Kitson, Carbutt, J. Penn, jun., Chat- 


wood, Hodgson (one of our representatives in Paris,) and 
many others besides; though last, not least, Mr. Chapman, 
of Messrs. Sharpe, Stewart, and Company the indefatigable 
honorary secre of the institution in Paris, to whose 
exertions and kind offices so much of the success and plea- 
sure attendant on the visit of the institution to Paris is 
due. General Morin proposed the health of the guests of 
the evening, to which Mr. Penn warmly responded. 





PARIS EXHIBITION—COAL. 
No. I.—(Concluded.) 


In proceeding round the French section of the main 
gallery one of the most prominent objects, from its size, at 
least, is the large pair of coal-winding engines, with the 
charpente, or headgears of a pit, a little distance from it, 
exhibited by M. Guillacy, of Anzin (Nord). The engines 
are vertical, with tappet valves and link motion, the wind- 
ing drums being overhead. The shaft-bearings are sup- 
ported on columns, and a light entablature, which is con- 
nected with the walls of the building, is also shown. The 
supports are too light and too near together, leaving too 
great a strain on the walls, The engine is a tolerably 
good piece of work, and the headgears and cages are plain 
sensible pieces of framework. This engine seems to 
the centre round which all the coal mining machinery is 
grouped, and we have immediately at the back of it a col- 
lection of boring tools, &c., to which we have more than 
once alluded. The various apparatus shown near the outer 
side of the gallery are for the smaller boring operations, 
whether for coal or Artesian wells, Such as are novelties 
amongst us were fully described, and the French system of 
operation, in the able paper read before the Institution of 
Mechanical Engineers, in Paris, by M. Dru. More in the 
centre of the gallery are samples of the large tools used for 
boring, and the great cast iron rings or tubbing employed 
in Kind and Chanderon’s system, which has long been in 
practice in Westphalia. Their truss joint for packing the 

ottoms of the tubes lining the bore against the rocks was 
exhibited at the meeting of Mechanical Engineers, and is 
an admirable application of the stuffing-box principle. 
The large castings and forgings employed in lining and 
sinking the shafts have been fully described in our articles 
on the present state of French workmanship. Between 
this installation of boring tools and the winding engine 
there are models from many of the French coal-fields, such 


| as Blanzy, Rive de Gier, &c., and on a great table in the 


that we hope to see them shortly repeated. On the | 
| bed in the North of France and Belgium—that is to say, 
| from Mons in the east to Pas de Calais in the west—is 


assumption of their scientific exactitude their scientific 
importance is scarcely less. It has long been proved that 
the material of which heating surface is made is of little 
or no importance. Of whatever the material the surfaces 


get into the same state. But the thinness of the material | 
must tend to keep these surfaces in a cleaner and therefore | 


a better state for conveying the heat from the fire gases on 
one side to the water on the other. Granting that this 
takes place, we should here find another reason in 
favour of the thinner material, as a rise in temperature 
of iron is attended with a proportionate diminution in its 
conducting powers. Mr. J. D. Forbes, of Edinburgh, has 
shown that the conducting power of wrought iron at 
200 deg. Cent. is little more than one-half of its conducting 
power at 0 deg. 








INSTITUTION OF MECHANICAL ENGINEERS 
N PARIS. 

On the occasion of the recent visit of the above institu- 
tion to the French metropolis a number of French gentle- 
men were invited to the annual dinner of the Society, which 
its members considered but a small acknowledgment of 
the great kindness with which they had been received on 
all sides. The hospitable feelings of our allies, however, 
were not satisfied with the many favours they had already 
heaped upon us, and the opportunity of the general gather- 
ing in Paris for the distribution of the prizes was seized 
upon by General Morin and several of his friends to invite 
any of the members of the Society then in Paris to a 
splendid banquet at the Grand Hotel. Upwards of 200 
invitations were issued, and a large number of our principal 
engineers availed themselves of the opportunity kindly 
afforded them of meeting again the leading men of the 
French scientific and industrial world, with whom they had 
so lately joined in a séance, than whom there have been 
none more interesting in connection with any of our 
scientific bodies. It is unnecessary to say, our hosts 
being French gentlemen and in France, that everything 
connected with the entertainment was in the most perfect 
—_ and that our reception was that of genuine hospi- 
tality. 

We count amongst the chief benefits which will probably 
result to England and France, and to the world at large, 
from the great international gathering which is progressing 
with so much practical success, the bringing together into 
more close communion and more intimate personal 
acquaintance those who are the guiding spirits of the age 
in all peaceful arts, and nothing can have been more con- 
ducive to thi send than the friendly intercourse which has 
been facilitated of late by the visit to Paris of the Institu- 
tion of Mechanical Engineers. Amongst those who 
responded to the invitation of General Morin and his 
friends were—General Morin and M. Tresca, of the Arts 
et Métiers; M. Le Verrier, of the Observatoire; M, 
Mazeline, of Havre; M. Henri Schneider, of Creusot; 
M. H. Petin, of St. Etienne; M. Solacroup, M. Houel 








centre the Government School of Mines exhibits a large 
collection of coal and other geological sections, and quite a 
library of maps and plans. An inspection of the latter, as 
well as of the sections shown by Creusot, the Chatillon 
Forge, &c., will convey a very clear idea of the nature and 
peculiarities of the various French coal-fields, the principal 
of which are those of Valenciennes, with its adjunct at 
Mons—that of Pas de Calais—and, for the more southern 
departments, Rive de Gier, Loire, and Creuse. The coal- 


fifty miles long by twelve and a-half miles broad. There 
are frequent faults in the bed, especially towards its 
southern limit. On the Belgian frontier an interruption, 
caused by some former volcanic eruption, occurs in the 
coul strata, which has proved a great obstacle to a junc- 
tion of the beds between Mons and Valenciennes. In one 
part of the bed, immediately above the coal formation, 
there is a stratum, called the “ Torrent,” which is, in fact, 


| a kind of subterranean lake, the draining of which is ex- 


tremely difficult in the shafts where it is met with. 

Near the models and the School of Mines’ exhibit is a 
large coal-pressing machine, in which blocks of about 10 Ib. 
weight are formed in a revolving table by the direct 
pressure of the steam on the piston of a short inverted 
vertical cylinder placed overhead. The plan is only appli- 
cable to fuel well mixed with tar, 2s the pressure that can 
be given to each block is not considerable. The machine 
is capable of turning 160 tons in twenty-four hours, and is 
very compact, well contrived, and finished in good style by 
the Océan Company. At the other side of the gallery are 
two strong cylindrical pipes containing coal dust pressed 
into a compact column in a dry state by being forced 
through the tubes, which resemble short cannon, and are 
fed at the breech end through a hopper. The ram, by 
which we presume the coal dust is forced in, is not shown, 
but the system is amply illustrated by the pair of tubes 
exhibited. It is stated to be the invention of M. Maximilian 
Everard, director of the Company of La Chazotte, near 
St. Etienne (Loire), but the idea, even to the detail of a 
supplementary split tube for regulating the pressure, is 
identical with that patented by Mr. C. Hodgson many 
years ago. We should feel curious to know the date of 
the introduction of this machine at St. Etienne. The 
Anzin Mine Company have several specimens of the 
smaller class of coal machinery, skips, cages, &c., and a 
very curious specimen of old wrought iron work in the 
shape of a cylinder cover 5ft. diameter, from lin. to 2hin. 
thick, and having three short flange pipes forged on its 
upper surface. It is stated to have been e in the 
works at Anzin in 1730, but what its purpose was we are 
at a loss to know, as it can scarcely be supposed to have 
been the cover of a steam cylinder. In the model of a 
coal mine in that a a is illustrated a rather 
novel system of ventilation. A large circular pit lined 
with mason work communicates on one side by a door 
with the upcast shaft, and on the other with the atmo- | 
sphere. The pit is about 20ft. deep and of the same | 
diameter. Within it is a hexagonal casing of boiler plate, 
the full depth of the pit, and dank 8ft. on each side of the 
hexagon. This casing is staked on a vertical axis eccen- 
trically placed as regards the pit, so that the corners 
of the hexagon nearly touch the brickwork at one point 
intermediate between the two doors. To three alternate 
angles of the hexagon are hinged sheet iron flaps or doors, 


which are further held by connecting rods, i 
cranks on the axis of yh oe so as to sive « Rnd 
valvular or feathering motion to the yg hy the hexagon 
revolves. The cranks are so arranged these flaps are 
closed up to the side of the hexagon at the point at which 
it passes close to the walls, and open out to drive the air 
at the opposite of the pit. The machine is driven so that 
the flaps pass from the door communicating with the shaft 
to that opening to the exteriial air, and a continual exhaust 
is thus obtained. a oe size of the machine we 
have no doubt that a considerable draught is obtained, 
but we have no data showing at what expenditure of 
oe the — is gee We have ssp atoling 
ium, which country exhibits two lange -w 
cone in the isechinger gallery. The first is by the 
Chitelineau Company, of Gilley, near Charleroi. It is an 
inverted vertical double cylinder engine of simple, we 
would rather say decidedly plain construction, 'The cylin- 
ders stand on the top of a pair of hollow cast iron cones, 
similar to the framework on which a small class of blow- 


ab 


except by the steam pipe, which unites their valve chests 
and must have a very awkward strain placed upon it at 
times, The engine is-fitted with a steam break and a safety 
stop worked by a screw, which at a fixed point after ring- 
ing the bell puts on the break and stops the engine, if 
it has not previously been done by hand. The other 
winding engine is exhibited by Messrs. Dorgée 
Brothers, of Boussu, from the designs of their 
chief engineer M. Andry. It is also an inverted 
vertical, but of a very different class from the last men- 
tioned engine, and although embodying no principle of 
novelty we think its design and finish about as perfect as 
they can be for this sort of machine, and have requested 
Messrs. Dorzée to enable us to illustrate it. The Belgi 

collection of minerals, including coal, is beautifully 
arranged in a large double glass case in Gallery 5. The 
case is fully 70ft. Jong, the entire lower shaft on both sides 
being filled with coal specimens. Above it is a general 
wap of the Belgian coal formations exhibited by order of 
the Government, and one can see well by the careful 
manner in which the entire display is got up that the 
whole subject of coal mining receives the anxious atten- 
tion of the home government. We now come to Prussia, 
which, next to England, is the largest coal-producing 
country in the world, and not a little proud of the fact. 
She has adopted somewhat the same plan for illustrating 
her mineral wealth that Australia has for showing her 
gold. <A series of cubes, each representing in size the 
value in gold of the average production of Prussian mines 
during the decades ending 1844, 1854, and 1864, and the 
single year 1865, is placed in the Rue de Belgique, which 
separates her from Belgium. The annual production 
during the first-named period was 26,000,000f., or a little 
more than a million of money; in the second, 46,000,000E. ; 
in the third, 123,000,000f.; and in the year 1865, the total 
value of 180,000,000f., about seven millions and a quarter 
sterling, was extracted from the earth in Prussia. The 
cubes are divided by lines into sections illustrative of the 
amount of each mineral extracted. Nearly two-thirds of 
the entire value consists of coal; next in size come lignite, 
then iron, and after it lead, zinc, copper, salt, and “ other 
minerals” in the order in which we give them. The plan 
of using cubes to illustrate quantities is further ially 
carried out with regard to coal itself in the Prussian sec- 
tion of Gallery 5, where there are two pyramids of them, one 
representing on a scale of ysy}eyu the total coal production 
for 1855 of theeight Russian coal-fields as hitherto explored, 
and the other showing in similar cubical blocks of coal, on 
the same scale, the production of 1865. The Prussian 
coal-fields come in the following order of production, be- 
ginning with the top of each column, which is occupied by 
Minden, the smallest district we have in ascending series 
as to quantity; Wettin and Lobejiin, Ibbenburen, Aix- 
la-Chapelle, Waldenburg, Sarrebruck, Haute-Silésie, and 
Westphalia. The gross production of Westphalia in 1865 
amounted to upwards of 9,000,000 tons. Beside thesé 
pyramids is one of the most interesting collections in the 
whole Exhibition, arranged by Professor a It 
consists of a large stall containing a great number of spe- 
cimens of the impressions of various fossil plants from the 
coal and lignite, amongst which is a branch of a forest tree 
of the pine species, stated to have — to the largest 
fossil tree ever discovered, the diameter of which was 36ft, 
It is in the paleontological section of the Breslau Botanical 
Gardens ; the piece shows the grafting of a branch, the 
manner in which the grains of the branch and tree cross 
oue another being distinctly visible, in consequence of the 





partial decomposition and alteration of the mass. Although 
Prussian coal in general manifests complete decomposition 
ined 





of all vegetable traces, Professor Géppert has o 
numerous and beautiful specimens fom the mines of 
' Nicolai and Myslowitz, such as sigillaria, with their at- 
| tendant stigmaria, praucaria, lepidodendra, calamaria, &c, 
| The sigillaria are so named i on account of 
| the seal marks on their surfaces. Beautiful cone-like and 
| fish-scale marks occur on others. The tie se at the 

back of the stand, which are taken from specitmens at 
Breslau, which are not here exhibited, would furnish many 
an idea to the art designer. 





REPORT RELATIVE TO ee ICAL EDUCA- 
TION. 


To THE QUEEN’S MOST EXCELLENT MAJESTY, 


May it please your Majesty, we, the commissioners to 
inquire into the education given in schools not within 
the scope of your Majesty’s two recent commissions of —— 
the state of popular education, and of certain —_ 





bearing date respectively the thirtieth day of June in the 
second year, and the eighteenth day of July in the 
year of your Majesty's reign, humbly submit to your the 
0! report ;— 
Our attention has to 









the inferior rate of recently mad 
mechanical indus’ pay te te pate 
casa It has been stated 1 
feriority is due in a great to . 
tion, and we have therefore though t is ie to 


ing engines are sometimes mounted, and are unconnected ~ 
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many eminent English jurors in this department whether they agree 


with eo 
We it expedient at once to report to your Majesty the 
answers which we pave seccived to oar Seay su Ss poe 
Although they have an obvious bearing on the riety of en- 
i a tage cate Be sindy SS ee science in our 
chet and especially in schools by classes which are 
probably the pursuit of manufacturing industry (a 
question which had already much of our attention and to 
which we hope more fully to advert in our eral report), yet we 
have not considered that an inquiry into ical education came 
directly within the scope of our commission, nor could we now 


undertake it without interposing a longer delay in making our 
report than we should wish. But considering the importance 
of the subject we venture to suggest for the ideration of your 
Majesty's Government whether a special inquiry into the state and 


cffects of technical education abroad, and particularly in France, 
Germany, and Switzerland, should not be instituted in whatever 
manner may appear to your Majesty’s Government best calculated 
to obtain full and accurate information about it. 
Witness our hands and seals this second day of July, 1867. 
TAUNTON, irmau, 
LYTTELTON, 
W. F. Hoox. 
F. TEMPLE. 
ANTHONY W. THOROLD. 
THOMAS DYKE ACLAND, jun. 
EpwarD BaInEs, 
W. E. Forster. 
P. ERLE. 
JOHN STORRAR. 


H. J. Rosy, Secretary. 


CORRESPONDENCE RELATIVE TO TECHNICAL EDUCATION. 
1. From Dr. Lyon Playfair to Lord Taunton, Chairman of the 
Schools Inquiry Commission. 
London, May 15, 1867. 


C.E. (Engineering) ; Rev. Saat Norris, M.A. (Education) ; Prof. 
4 Insti’ Albemarle-street 


> (Chemistry.) 
John F 4 3 LC.E.; i, ol ta ‘ = 
PRS, “School Mines, Jermyn-street (Mining) ; re) mee 
della, Esq., Nottingham (Hosiery, dc.) 


(To be continued. ) 





THE WIMBLEDON StanDs.—In the Daily Telegraph of Wednes- 
day, July 17th, we find from a letter of a civil engineer that 
cet a for the ggg of fe — at Wimbledon are 
in his opinion very insecure. e Engineer Department, 
however, have re on them yesterday as perfectly safe. 
Time will prove who is correct. 

REPORTS BY ENGLISH ARTISANS ON THE PARIS EXHIBITION.— 
A laudable effort is set on foot by the Paris Excursion Committee 
of the Working Men’s Club and Institute Union, to turn to 
account the visits of the large bodies of English workmen whom 
they are — > the French capital. By the exertions of Mr. 
A. H. Layard, M.P., the president of the committee, the French 
authorities have been induced to open to these excursionists seve- 
ral most valuable institutions, as well as to give every aid in 
acquiring information. A prize fund is also established by the 
committee for awards to the authors of the best reports on certain 
specified branches of industry, towards which a grant of £250 has 
just been made by the Science and Art ent. Information 
regarding this important subject may be had at the offices of the 
committee. 

IRRIGATION WORKS IN ALGERIA.—All the surveys and prelimi- 
nary work in connection with the irrigation scheme for damming 
7 the river Mina and constructing a large reservoir are now com- 
pleted, and before long the project will be put into practical exe- 
cution. It is intended by means of this plan to irrigate the whole 
of the lands of Belizane at all times of the year, and thus trans- 
form a barren unproductive district into a cultivated and fertile 
locality, enhancing its value nearly ten times. To accomplish this 
the capacity of the storeage reservoir must equal about nine 
th d million gallons, and it is fortunate that the materials 





My Lord,—As you desire that Ishould put in writing the subst 
of the conversation which I had the honour of having with your 
lordship this morning, I willingly comply with your request. 

I have just returned from Paris, where I acted as a juror in one 
of the classes of the Exhibition. In this capacity I had no other 
opportunities than any other juror of forming a judgment in 
regard to it ; but having had the charge of the working of the juries 
in the Exhibition of 1851 and 1862 I naturally made the acquaint- 
ance of many eminent men of different nations, and weeting with 
a large number of them congregated on the international juries 
in Paris, I endeavoured to gather their opinions as to the position 
which England occupied in this great i trial tition. 

Iam sorry to say that, with very few exceptions, a singular 
accordance of opinion prevailed that our country had shown little 
inventiveness and made but little progress in the peaceful arts 
of industry since 1862. Deficient representation in some of 
the industries might have accounted for this judgment against 
us, but when we find that out of ninety classes there are scarcely a 
dozen in which pre-eminence is unhesitatingly awarded to us, 
this plea must be abandoned. My own opinion is worthy only 
of the confidence which might a to attach to my 
knowledge of the chemical arts; but when I found some of our 
chief mechanical and civil engineers lamenting the want of pro- 
gress in their industries, and pointing to the wonderful advances 
which other nations are making—when I found our chemical, 
and even textile, manufacturers uttering similar complaints, I 
naturally devoted attention to elicit their views as to the causes. 
So far as I could gather them by conversation, the one cause 
upon which there was most unanimity of conviction is that 
France, Prusssia, Austria, Belgium, and Switzerland possess good 
systems of industrial education for the masters and managers of 
factories and workshops, and that England possesses none. A 
second cause was also generally, though not so universally, 
admitted, that we had suffered from the want of cordiality 
between the employers of labour and workmen, engendered by the 
numerous strikes, and more Pye ype d by that rule of many 
trades’ unions that men shall work Me an average ability, 
without giving free scope to the skill and ability which they may 
individually possess, 

Dumas, well known as a savant, and who, from his position as 
a senator of France, and president of the Municipal Council, has 
many opportunities of forming a correct judgment, assured me 
that technical education had given a great impulse to the industry 
of France. In going through the Exhibition, whenever anything 
excellent in French manufacture strikes his attention, his inva- 
riable question is, ‘‘ Was the manager of this establishment a pupil 
of the Ecole Centrale des Arts et Manufactures?” and in the 
great majority of cases he received a reply in the affirmative. Ge- 
neral Morin, so well known as the director of the Conservatoire 
des Arts et Metiers, has lately sat on a commission to examine 
into the state of technical education in other countries, and to 
extend it in France, and he informed me that their recommenda- 
tions were likely to be promptly and largely acted upon. I men- 
tion for your lordship’s information that General Morin was of 
opinion that the best system for the technical education of work- 
men is to be found in Austria, though the higher instruction of 
masters and managers is better illustrated in France, Prussia, and 
Switzerland. 

In 1853 I published a little work on ‘‘ Industrial Education on 
the Continent,” in which I pointed out that as an inevitable 
result of the attention given to it abroad, and its neglect in Eng- 
land, other nations must advance in industry at a much greater 
rate than our own country. I fear that this result is already 
attained for many of our staple industries. But as my opinion 
is only that of an individual, I trust that it may accord with the 
objects of the commission over which your lordship presides, to 
take the evidence of some of the leading jurors, many of whom 
had as good opportunities as myself of judging of the position 





for constructing this gigantic work are to be obtained both plen- 
tiful in quantity and excellent in quality upon the site or in its 
immediate vicinity. Moreover the “lie” of the ground is favour- 
able to the execution of the Pe, since a kind of natural gorge 
or ravine exists, across which the dam is to be form Its ex- 
treme length will be nearly 1000ft., and its height 70ft., about the 
natural surface of the ground. The reservoir itself at the larger 
extremity will be between four and five miles in length and one in 
breadth, constituting in fact an artificial lake. 

COLLIERY ACCIDENTS IN NorTH STAFFORDSHIRE.—The number 
of fatal colliery accidents has been lamentably on the increase 
in the North Staffordshire district during the past six months. 
In 1866 the number of fatalities (leaving out of the calculation 
the exceptional cases of Talke and Dukinfield) was forty-six: it 
was the same in 1865; but in the first six months of the present 
year it reached forty. No apology can be needed for bringing the 
subject under the notice of our readers in that district, and for 
offering a few words of suggestion with the view to the ameliora- 
tion of this alarming state of things. Having made inquiries on 
the subject in well informed quarters, we incline very strongly to 
the opinion that nineteen-twentieths of these accidents are to be 
attributed tc the non-employment of properly trained scientific 
managers. ‘his view is born out by mumber cases in point, 
two or three of which we may mention without running the risk 
of giving unnecessary pain by being too particular in our 
description. At colliery A the number of deaths had for a 
considerable time averaged four year, but this state 
of things becoming unendurable the Government inspector insisted 
upon a more intelligent management, whereupon the colliery 
was placed under the supervision of a competent viewer, and the 
result has been that during the last three years only one life has 
been lost. At colliery B the number of fatal accidents has, from 
the same cause, been reduced from the same high average to one 
death in two years. In caseC—a colliery in the neighbourhood of 
Hanley—the pits had become a perfect Aceldama, and tke proprie- 
tors confessed, at one of the numerous inquests to which they were 
summoned, that they were worn out with anxiety. ‘“ Improve 
your management,” said the long-suffering Government inspector; 
and at length the advice, having aasumed the form of a threat, was 
taken, and several months have now passed without a fatality. 
Case D is that of one of the most important collieries in the dis- 
trict, which, after having been for years under the control of a 
scientific viewer, was entrusted to the management of the under- 
ground bailiff, and accidents at once began to happen at a fearful 
rate. After a time the man who had been unwisely promoted was 
deposed, a scientific manager was again introduced, and the pro- 

rtion of accidents began to decrease'immediately. Collicry E is 
in the neighbourhood of Longton, and — to gentlemen of 
ample means. During the past twelve months explosions have 
occurred there over and over again, the explanation being that the 
proprietors have been content to leave the management to a per- 
son whose previous occupation had not been at all calculated to 
qualify him for such responsible duties, Case F is that of one of 
the wealthiest concerns in North Staffordshire, which extended its 
operations by the purchase of a contiguous and important colliery 
property, and placed the whole under one manager. The 
result was that the limits of human capacity were ex- 
ceeded, the supervision became necessarily slight and intermit- 
tent, and in a short time the number of accidents trebled. A 
second manager was engaged, and the consequence has been that 
the fatalities have returned to their former normal rate. Such 
illustrations might be multiplied until the iteration became weari- 
some, and therefore we will only in addition remind the reader 
that the primary cause of the catastrophe at Talke was undoubtedly 
the defective judgment of the person in charge of the practical 
working of the pit, and this fact has been recognised by the pro- 
prietors, for they havesince engaged the services of a properly quali- 
tied tific gentleman to supervise the underground manage- 





which our country has taken in this great international ti 
tion. 

Permit me also to make another suggestion. My inquiry of 
1853 into industrial education on the Continent was a private one, 
and had neither official aid nor sanction, and is now antiquated. 
It would be important that the Government, either through your 
commission, or through the committee of Council on Education, 
should hold an official inquiry on this subject, and should tell the 
people of England authoritatively what are the means by which 
the great states are attaining an intellectual pre-eminence among 
the industrial classes, and how they are making this to bear on the 
rapid progress of their national industries.—My Lord, I have, &c. 

he Right Hon. Lord Taunton. Lyon PLAYFAIR. 
2. Circular. 
Schools Inquiry Commission, 2, Victoria-street, S.W., 
May 30, 1867. 

Sir,—I am instructed by her Majesty’s Schools Inquiry Commis- 
sioners to send to you a copy of a letter lately addressed to their 
chairman by Dr. Lyon Playfair, and to request that you will 
favour them by stating whether you agree with the substance of 
that letter.—I have, &c., J. H. Rosy. 

The above circular was sent to some eminent jurors and others. 
The answers which have been received are from the following 
gentlemen. The name of the subject with which they were 
respectively connected is added in italics :— 

Dr. David Price (Iron) ; Prof. Ys F.R.S., Royal Institu 
tion, Albemarle-street (Physics) ; J. E. McConnell, C.E. (Loco- 
motives); James Young, Esq., of Limefield by West Calder 
(Chemical ees Scott Russell, Esq., F.R.S. (Naval 
Architecture) ; Captain umont, R.E., Junior United Service 
Club (General Machinery) ; Peter Graham, Esq., of Jackson and 
gy Papen pyr (Furniture — aan” ine ws Cooke, 

; a rtistic Design) ; ui ., of Leeds 
Boltaat (Flax); BR, Mallet, Esq., 


{ Woollens) ; W. Spotten, Esq., 





ment. No one will for a moment suppose that in making these obser- 
vations we desire to detract from the value of the experience 
acquired by intelligent working colliers, but we have authority, on 
which we place the greatest reliance, for saying that there is 
scarcely a colliery in the district which is properly m in 
the comprehensive sense of the word, where the responsibility 
rests upon a person who was formerly a working collier. These 
are frequently steady and respectable men, who up to a certain 
point possess really valuable practical knowledge, but it does 
not carry them with safety and confidence through all the thou- 
sand contingencies arising in the working of a large colliery; and 
they have this further radical defect as managers, that their orders 
have not that weight and authority which the prestige of a scien- 
tific education gives to their superiors in the social scale. This 
leads us to remark that one of the most prolific sources of accidents 
is the low state of discipline in the collieries of the district, 
arising in og 3 every case from the absence of a strict discipli- 
narian at the head of affairs. The underground bailiffs are 
too nearly on an equality with the firemen, the chartermasters, 
and the butty colliers, and the consequence is that from mistaken 
notions of good nature, or from indifference, numberless breaches of 
rules are winked at which would be reported and punished if the 
underground officials were acting under the eye of a master and 
were = by his authority. The men of this class in the 
north of England are not cleverer men than those of Staffordshire, 
but the difference in the degree of discipline maintained in the 
collieries of the two districts is strikingly in favour of the north, 
because there every man’s duties are clearly defined, distinctions 
of grade observed, and breaches of the rules are followed by the 
penalty of the law. The time, it is to be feared, is far distant 
when the occupation of a collier will cease to be a dangerous one, 
but we are convinced that the number of deaths might be cae | 
reduced, and that scientific management and strict discipline 
contribute more than anything else to that desirable tt, 
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1291. HENRY WILLIAM GRYLLS, Dalston, HENRY NEVILLE, Mile End, JOSEPH 
WILLIAM BROOKS, Victoria Park, and JAMES HOLT, Hackney-road, London, 
“ Improved apparatus for obtaining motive power.”—3rd May, 1867. 

1309. EVAN LEIGH, Manchester, * Improvements in the construction of land- 
ing stages and iron ships or vessels, also in propelling and steering ships or 


ly.” May, 1867. 

1603. CLINTON BROOMAN, Fleet-street, London, ‘‘ Improvements 
in photographic albums and other like articles.”—A communication from 
Frederic Wilhelm Marx, Paris.—30th May, 1867. 

1617. FREDERICK WILLIAM DOLMAN, Jermyn-street, St. James's, London, ‘‘ A 
new or improved method for obtaining an essential oil applicable as a curative 
agent or medicine in the treatment of inflammatory joint diseases, rheu- 
matism, sprains, bruises, and similar ailments.”—A communication trom 
Lachlan Jamieson, Buxar, Bengal, India. 

1621. REES REECE, Carmarthenshire, “ An improved mode of and 

apparatus for producing cold.”—31st May, 1867. 

1676. JEAN PETRZYWALSKI, John-street, Adelphi, London, “ An improved 
camera obscura.”—7th June, 1867. 

1685. JOSHUA HORTON, Birmingham, “Certain imp its in the fi 
ture of tubular * flyers’ employed in spinning and twisting fibrous materials.” 
—8th June, 1867. 

1713. HENRY FLETCHER, Old Hall-street, Liverpool, “Improvements in the 
manufacture of artificial fuel.”—11th June, 1867. 

1722. JOHN FREDERICK BOETIUS and JACOB EICHHORN, Delahay-street, West- 
minster, London, ** Imp in the ft of type for printing.” 
—A communication from Edward Heinrich Meyer, Cologne, Prussia.—i2th 








lune, 1867. 

1729. THOMAS SYMES PRIDEAUX, Piccadilly, London, “ Improving wine on 
draught, and of apparatus to be used for this object, which invention is also 
applicable to other liquids.”—13¢h June, 1867. 

1745. JAMES QUIN, Fulham-road, Brompton, Middlesex, ‘‘ A new or improved 


fire escape.’ 

1753. GEORGE ALLIX, St. Heliers. Jersey, ‘‘ Improvements in drilling machines 
and hoisting machines.”—15th June, 1867. 

1768. ISAAC GRIFFITH LLOYD, Biaina, near » ewport, Monmouthshire, “ Im- 
P in hinery for Pp g alr. 

1770, MATTHEW GRAY, Binswood House, Highbury-hill, Islington, London, 
* Improve in the fe of electrical telegraphic conductors.” 
1772. MATTHEW GRAY, Binswood House, Highbury-hill, Islington, London, 
“Imp in the fe of electrical telegraphic conductors, and 

in the means or apparatus employed therein.” 

1774. DAVID SOWDEN and REUBEN CALVERT STEPHENSON, Bradford, York- 
shire, “ Improvements in looms for weaving.” 

1776. PATRICK WELCH, New York, U.S., ‘*‘ An improvement in machinery for 
rubbing or dressing printers’ types.” —17th June, 1867. 

1778. JOSEPH MARSHALL FROST, St. Leonard's-on-Sea, Sussex, ‘* Improved 
means and apparatus for ra.sing, sunken ves-els, which invention is also appli- 
cable for preventing vessels from foundering.” 

1780. RUDOLPH BODMER, Newport, M hshi d method of 
securing the nuts of bolts.” 

1782. THOMAS BROWN, Newgate-street, London, “ An improved apparatus for 
holding and lifting plates and dishes.”—A communication frem Howard 
Tilden, Boston, Mass :chusettx, US. 

1784. WILLIAM SPARKS THOMSON, Cheapside, London, “ Improvements in the 
construction of heating and annealirg furnaces.”—A communication from the 
Union Car-spring Manufacturing Company (Incorporated), New York, U.s. 
—18th June, 1867. 

1786. DAVID JONES, Birmingham, ‘*‘ Imp in the e of coal 
vases, buckets. casks, kegs, bins, baths, sugar funnels, and other similar 
articles of hollow ware.” 

1787. FRANCIS WILLIAM WAIDE, Rotherham, Yorkshire, “ An improved mode 
of obtaining motive power.” 

1790, JOHN COPPARD, Park-street, Upper-street, Islington, London, “ Closing 
of doors, windows, and other such apertures with a spring, when necessary 














, * An imp 


fact 





to close them by such means.” 

1791. EBENEZER WILLIAM HUGHES, Queen’s-square, Westminster, and THOMAS 
HOWARD HEAD, Dowgate-hill, London, * Improvements in rotary engines 
and pumps.” 

1792. ANN LITTLEJOHN PANTER, Pakenham-street, Gray's-inn-road, London, 
* An improved seat for babies and young children.” 

1793. HENRY COLUMBUS HURRY, Hereford, *‘ improvements in stop-blocks 
and buffer stops to be used upon railways, parts of which improvements is also 
applicable to the working of points on railways.” 

1794. WALTER MACLELLAN, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
railway buffers.” 

1795. JOHN HENRY JOHNSON, Lincoln's-inn-fields, London, ‘‘ Improvements in 
the treatment of yarns intended to be printed.”—A communication from 
Charles Aubry, Paris. 

1796, JAMES EDWARD WHITING, Victoria-street, Westminster, “ Improve- 
ments in the construction of castors.”—19¢h June, 1867. 

1797. DAVID JONES, Birmingham, ‘‘ Imp in the fi 
or handles for articles or vessels of hollow ware.”’ 

1798. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in apparatus for sewing saddlery and other leather or strong materials.” 
—A communication from Auguste Jacques Hurtu and Victor Joseph Hautin, 
Boulevart St. Martin, Paris. 

1799. THOMAS WILSON, Birmingham, ‘“‘ Improvements in movable spanners 
or screw wrenches ” 

1801, LOUIS STERNE, Old Broad-street, London, “ Improvements in chucks or 
apparatus for holding drills or boring tools.”—A communication from Fraucis 
Young, Paris. 

1802, CHARLES STUART, Glasgow, Lanarkshire, N.B., ‘‘ An improved arrange 
ment or construction of adjustable wrenches.” 

1803. HENRY KINNAIRD YORK, Grange Town Ironworks, Cardiff, “ Improve- 
ments in the manufacture of steel.” 

1805. JOHN WARD, Leicester-square, and FREDERIC DRESSLER, Upper Rath- 
bone-place, Oxford-street, London, “ Improvements in easy or invalid chairs.” 

1806. JOHN WEBSTER COCHRAN, Southampton buildings, Chancery-lane, 
London, ** Improvements in projectiles and cartridges for ordnance and fire- 
arms.”—20th June, 1867. 

1808. JOHN WILLIAM PERKINS, Great St. Helen’s, London, ‘* Improvements 
in stills, tor petroleum, paraffia oil, tar, turpentine, and like bodies.” 

1809. WILLIAM ROBERTSON and CHARLES JAMES WADDELL, Queen's Chambers, 
Market-street, Manch . * Imp ts in the apparatus by which the 
oscillations of the comb in the carding engine, the kaife in the cotton gin, and 
the saw in the reaping machine or reciprocating saw, may be readily multi- 





ture of bails 





1811. BENJAMIN BROWNE, King William-street, London, ‘‘ Improvements in 

the construction of camp or folding bedsteads.".—A communication froth 
rt Clegg, Boulevart de Sebastopol, Paris. 

1812, JAMES GARDNER, Newington, Surrey, *‘ Improvements in the construc- 
tion of folding bedsteads and couches.” 

1813. JOHN POWIS and JABUS STANLEY JAMES, Belvedere-road, Lambeth, 

Surrey, ** improvements in tenon cutting machines.” 

1814. WILLIAM BELLHOUSE, Rochdale, L hire, “Impr ts in 
furnaces | for consuming smoke, applicable to steam boilers and other 





fu’ \ 

1815. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘* Improve- 
ments in app for ring horses’ feet, and for adapting and fitting 
shoes thereto.”—A communication from Auguste Clément, Boulevart St. 
Martin, Paris. 

1816, FOLLETT CHARLES HENNETT and DANIEL SPINK, Bridgewater Iron- 
works, Bridgewater, Somersetshire, “ Improvements applicable to apparatus 
for raising and lowering weights, for indicating and registering the amount 
lifted, or for indicating only the said weights.” 

1817. BENJAMIN FORD and THOMAS FORD, jun., Wednesfield Heath, Stafford- 
shire, “ Improvements in water tuyeres.” 

1818. WILLIAM PRICE, Birmingham, ‘Improvements in the manufacture of 
dies tor stamping.” 

1819. GEORGE DICKIE, Kilwinning, Ayrshire, N.B., “Improvements in the 
manufacture of illuminating gas.” 

1820. GEORGE SIMPSON, Whitburn, Linlithgow, N.B., “ Improvements in 
charging and emptying and charging retorts, and in machinery oF apparatus 


employed A, 

1821. FRANCIS REDDICLIFFE, Seglenlas Mine, Lianidloes, Montgomery, “ Iin- 
provements in buckets for pumps, especially suitable for pumps for mines, and 
in pistons for steam and other a 

1822, EMERY MCCLINTOCK, Langham Hotel, London, “‘ Improvements in the 
construction of motive power engines and pamps.”—2! st June, 1867. 

1823. JOHN ONSLOW, Darby End, and FRANCIS NORTHALL, Netherton, Wor- 

, ‘Certain improvements in the construction of water tuyeres.’’ 

1824. OLIVER RICER CHASE, Montague-street, Russell-square, London, “ An 
improved combined feed-water regulator and water gauge for steam boilers.” 
— A communication from Lewson E. Chase, Boston, U 





or apparatus for raising and forcing water and other 


fluids. 
1829, JOSEPH SURRIDGE, Cogan Hall, Cogan, Glamorganshire, “ Improvements 
in anchors suitable for steam ploughs and implements.” 
1830. SYDNEY HALL and WILLIAM a Swansea, “ Improve- 
in ” 


ments in apparatus for moulding artificial 
1831, JOSEPH LONGO VINCHIATURO LE MARQUIS DE COSENTINO, Charing- 
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“Certain improvements in 
STOREY, Manchester, “‘ An im- 
apparatus fo be enplcyed in moving from Pace 0 pace, laying down 


and jointing metal 
1836. JOHN KINGSFORD FIELD, Upper Marsh, Lambeth, Surrey, ‘*Improve- 
ments in the manufacture of 
1837. ELLIOTT PERRY GLEASON, New York, U.S., “ Improvements in cylin- 
drical or ‘ Argand’ gas burners.” 
1838. LEON CHARLES FRANCOIS CLERC, St. Mary Axe, London, “ Improve- 
eee ny Cee Or ee ee oe ez in ont cmer tidhty taaiae 


1839. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Improvements in 
governors for marine engines.” —A communication from Farcot et ces fils, 


1040. Bs ROBERT a gta lane, London, and GEORGE READ, Kent, “An 





proved arrangement of ships’ signal lights. 
1841. HENRY RUSHTON, Charlotte. terrace, , Barnsbury, Middlesex, *‘ Improve- 
ments in the of 





1842. HENRY RICHARD JOHN nad Wolverhampton, “* Improvements In 
hay-making machines.” —24th June, | 1867. 

1843. THOMAS PEBARDY, St. Paul’s-road, St. Pancras, “Improvements in 
surgical appendages, to consist of a ccrset and abdominal supporter combined 
also to serve as a truss in cases of umbilical and vevtral hernia.” 

1845, JAMES WEBSTER, Birmingham, “ A new metallic zinc paint.” 

1846. THOMAS CROW, West Ham, Essex, ‘* Improvements in the manufacture 
of illuminating gas from gas tar oil or from gas tar.” 

1847, JAMES EDWARD WHITING, Victoria street, Westminster, ‘‘ Improve- 
ments in apparatus for transmitting power or motion.” 

1848, FRIDOLPH HOOK, Ekenas, Finland, ‘‘ Improvements in reefing and furl- 
ing upper topsails.” 

1849. ADAM AITCHISON, Park-terrace, Peckham, and THOMAS SOUTH, Bridge- 
street, Southwark, Surrey, ‘‘ Improvements in means or apparatus for the 
production of gas for illuminating and other uses from hydrocarbons, which 
apparatus is also adapted to be ured for culinary and other heating purposes.” 

1859, LUDOVICO BRUNETTI, Rovigno, a. “ An improved process of embalm- 
ing and preserving animal substances from decay, for anatomical 

1851, WILLIAM THOMAS WATT and DANIEL JOSEPH FLEETWOOD, Birming- 
ham, “Improvements in the manufacture of hollow vessels, and dished, 
pe af tubular shapes or forms in metal or other material capable of being 
mou! = 


1853. HENRY VEILLON, Upper Stamford-street, Blackfriars-road, Surrey, “ Im- 
for pone ba bread, biscuits, pastry, cooking, dry- 


1854. GAVIN ALSTON, Glasgow, L N.B., “ Imp in the 
means of consuming smoke wh ag pot 9 oe fire-places.” 

1855, WILLIAM COOK, Paddington, ra “ Improved apparatus for hoisting 
building materials. 95th June, 186 

1857. THOMAS TAYLOR, Wellington- aie Bethnal-green, London, “* New or 
improved implements or apparatus for playing games of skill and chance.” 

1858. JOSIAH HUMAN, Osn: -street, Euston-road, London, “ Improve- 
ments in breech-loading cannon and fire-arms.” 

1859. ROBERT EADIE, Blaydon Ironworks, Newcastlie-on-Tyne, ‘‘ Improve- 
ments in axles.” 

1860. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in y= eames communication from Albert Ludwig Georg Dehne, 





653. Cee ED. OOS Seen Beare, “ Improvements in ma- 


chinery for mangling or beetling fabrics. 

655. HENRY CHURCHMAN, Horsham, Sussex, and FREDERICK BRABY, Fitzroy 

ptm De eipany mye wa Improvements in or apparatus for 
cleaning boots ne rig ar other articles.” 


London, “Improvements tn 
the construction arms.” 
661. pa ~ ~h wr- } —~ ¢--~ sperms Laeemre Improvements in 


Lower Glentworth-street, Limerick, Ireland, ‘‘ Im- 
provements in —- hardening vulcanite or dental india-rabber and other 
similar compounds and preparations, and in apparatus employed for such pur- 


689. PIERRE DUCHAMP, Rue Vieille 
in stonping bottles, jars, and other like vessels.” 
690. JOSEPH PEARSON, Birmingham, ‘‘ Improvements in ball or supply valves.” 
a Ttth March, 1867. 
704. HENRY LEE CORLETT, Inchicore, Dublin, “ !mprovements in buffing 
and therewith.” 


springs parts 
7°8. JOHN FOX, Navarino-grove West, Hackney, ‘* Improvements in filters.” 
717. MARCO ANTOINE FRANCOIS MENNONS, Southampton-buildings, Chancery- 


737. WILLIAM GEORGE BLAGDEN, Hackney Wick, London, “ Improvements 
in extracting silver from alloys of zinc with lead.”—A communication from 
Marquez-Millan, Rue Liandier, Marseilles, France.—14th March, 


799, WILLIAM CLARK, Chancery-lane, London, “ Im ents in the dis- 
aggregation of China grass, ne flax, jute, phormium tenax, and other vege- 
table fibres, for the prodnction of Ceeate, Sane, ont eae ee eee -A 
communication from Frangois Boulevart St. Martin, Paris. 
—19th March, 1867. 

820. WILLIAM Chancery-lane, London, “ Improvements 11 in central-fire 
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Now that the whole of the current series of quarterly meetings are 
over, and the le are thereby able to arrive at a correct con- 
clusion as to the precise amount of business transacted, the 
impression at whi / have arrived, as pare from the 
members on ” yesterday ay re a — in 
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decidedly more business done than been ex 
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CLARK, 
—A communication from Jules Félix 
Martin, Paris.—2!st March, 1867. 

938. WILLIAM BYWATER, Sweet-street Foundry, Holbeck, near Leeds, York- 
shire, “‘Improvementsin apparatus for edustins Gn Gruwing, spinning, twist- 
ing, and laying of hemp, flax, tow, worsted, wool, silk, cotton, China grass, 

or other fibrous material for the manufacture of yarn, thread, twine, cord 
pod rope, which improvements are also applicable to the manufacture of cord 
or rope from iron or other metal wire.”—29th March, 1867. 

1100. KENNETH HENKY CORNISH, South Molton-street, London, ‘‘ Improve- 
ments in breech-loading fire-arms.”—13¢h April, | 

1186. LEWIS BUDD BRUEN, Southampton-buildings, Chancery-tane, London, 

provements in sewing machines.”—24th April, '867. 

1234. GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, “ An improved 
packing for stuffing-boxes.”—A communication’ from Ivon Bruce, Miller, 
Philadelphia, Ponuapbvante, U.S8.— 29th April, 1867. 

1476. ~~ v ° — a oeapeem, London, ** Improved paving for roads and 
ways.’ 

1498, EDWARD atl , ro near Sheffield, “‘ Improvements in treat- 
ing iron ores to remove phosphorus therefrom.”—20th May 1867. 

1736. SAMUEL HANCOCK, Friarlane, Nottingham, “Improvements in appa- 
ratus to be used in signalling in and from railway trains.” — 13th June, 1867. 
1805. JOHN WARD, Leicester-square, and FREDERIC DRESSLER, Upper Rath- 
per gw — -street, London, *‘ Improvements in easy or invalid chairs.” 

anf une, 


1826. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in — —A communication from Willian Scott Millar, Thomas 





alle, a. 

1861. RICHARD PANNELL FORLONG, Bristol, Gloucestershire, “ Imp: ents 
in the means of consuming smoke in furnaces.” 

1865. ALEXANDER C#SAR FREDERICK FRANKLIN, Princes-square, Bayswater, 
London, “ Improvements in steam engines.” —26th June, 1867. 

1867. JOSEPH GRINDLEY ROWE, Queen-square, Westminster, “ Improvements 
in railway signals, point apparatus, and lamps.” 

1869. JAMES MCEWEN, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in the 

manufacture of roll tobacco, and in apparatus therefor.” 

1871. WILLIAM BULLOUGH, Blackburn, ire, “Improvements in looms 
for weaving.” 

1873. ERNEST FARRINGTON, Rue du Chemin p tytn ‘* Improvements in breech- 
loading fire-arms and in the manfacture of — to be used therewith.” 

1875. WILLIAM EDWARD NEWTON, oo , London, “* Improvements in 
apparatus for the manufacture of iced ."—A communication from 
Gustav D. Dows, Adolphe Clarck, and Abrabam Van Winkle, Boulevard 
Beaumarchais, Pari 8. 

1877. WILLIAM HODGSON, Bradford, Yorkshire, ‘‘ Improvements in ‘ screw- 
gilt boxes’ for preparing wool and other fibrous substances.” 

1879. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 

* An improved self-detaching coupling for railway carriages.”—A communi- 

cation from Ernest Von Jeinsen, New York, U.S. 

1881. JOSEPH ROCK COOPER, Birmingham, ‘‘ Improvements in breech-loading 
fire-arms.”—27th June, 1867. 

1883. LEWIS BROWN ELLIOT, Maulton, Northampton, “ An improved delivery 
to a reaping or mowing machine.” 

1885. JOSEPH HELENE VITON, Passages des Petites Ecuries, Paris, “ An im- 


OTTO HEYL, Dome, Prussia, ‘‘An improved method of and 

for ing fatty matters from and for scouring wool and other 
fibrous substances and textile fabrics by the use of sulphuret of carbon, and 
for regaining the sulphuret used in such operations.” —28¢h June, 1867. 








Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 
1933. WILLIAM ROBERT LAKE, of pet Chancery-lane, London, 
“ Improvements in machinery for manufacturing cordage, webbing, and other 
'—A communication from Jesse Fewkes, Newton, Massachusetts, 
U.S.—3rd July, 1867. 
1967. WILLIAM ROBERT LAKE, Southam pton-buildings, Chancery-lane, London, 
in the of illuminating gas, and in apparatus 
employed in the said manufacture.”—A communication from George A. 
Mclihenny, Washington, Columbia, U.S.—4th July, 1864. 








Patents on which the Stamp Duty of £59 has been Paid. 

1750. JAMES GILMOUR, Glasgow, Lanarkshire, N.B., “ Harmoniums, &.”— 
18th July, 1864, ; oe . 

7 ee ANGUS CROLL, Coleman-street, London, “‘ Purifying gas.’ 
oa uly, 

1731. SAINT JOHN VINCENT DAY, Glasgow, Lanarkshire, N.B., ‘‘ Wheels and 
axle-boxes for locomotive engines, &c., used on railways, tramways, and 
common roads.”—12th July, 1864. 

eo eo FORBES, Isla Distillery, Perth, N.B., “ Distilling liquids.”—12th 

y.1 
1770. somes SAUNDERS, Greenwich, “i864” “ Indicating the density of water 


used in steam boilers.”—15th July, 1 
jerland, ham, “ Reefing fore and aft sails.”—2\st 


1817. JOHN HART, Sand 
July, 1864. 
Ny tet BOYLE, Gray’s-inn- » London, “Air and smoke valve.”—14th 
1766. RICHARD ARCHTBALD BROOMAN, Fleet-streeet, London, “Fluoride of 
1008. 30mm GAunats Yomews, Geuthempten-belléings, lane, 
RRETT TONG ton-| Chan Londo! 
“« Water wheels.” 14th July. 1864. , — a 
1794. WILLIAM MCINTYRE CRANSTON, — eRe ETEER, London, “ Mow- 
ing and reaping machines.”—16¢h July, 1 





Notices of Intention to Proceed with Patents. 
524, EDWARD pnd Lower oa Quay, om, “* Improvements in the 
867. 





572. RALPH AUGUSTINE JONES and ae COOPER HEDGES, Aylesbury, 
oe amshire, “Improvements in portable fire-escapes.”—Ilst March, 


eo. Jantes oa, and JOHN Le oye Prospect Foundry, Bowling, near 


qupestention, and a. 

liquids, parts of which a’ pu March, 
620. JoHN ROBERT BRECKON, Darlington, and ROBERT DIxON, Crook, Dur- 
for conveying, , and loading 





coke and other materials.” 
621. JOHN GARRETT TONGUE, Southampton- buildings, Chancery - -lane, London, 
steam engines and pumps.” — A communication from 


ts in 
Hart Fes ‘oster Pease, Brooklyn, King’s county, New York, U.S. 
628. WILLIAM TOMLINSON, New a + * Improvements in 
SERN aneS Gee ap cab ee oan Marc, 


phia, U.S. 
== —— GILES, Manchester, “An improved mixing apparatus, also appli- 
beating eggs, and to other similar purposes.” 
640. Co Colonel STUART WORTLEY, Grove End-road, St. John’s-wood, Middlesex, 
provements in apparatus for hatching eggs. 
41. 4 RAPSEY HODGE, Cannon-street, = lentes, ° ‘Improvements in 
motors.” 


647. EDWARD LLOYD, Bow, Middlesex, “ Imp’ in the treatm it oF 
Sulnneaies of taemane ee dieenaaiaiaeas en emainaeseeaer 
—7th March, 1867. 








all, and Albert Michlesberg. New York, U.8.—22nd June, \+67. 

1836. JOHN KINGSFORD FIELD, Upper Marsh, Lambeth, Surrey, ‘‘ Improve- 
—~ in the manufacture of candles.” ~ 24th June, 1867. 

1880. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
- Improvements in metallic ties or bands for securing bales of cotton or other 
substance.”—A comm from Richard G. Latting, New Orleans, 
Louisiana, U.S.—27th June, 1867. 

All persors having an Ry - in opposing any one of such applications 
should leave particulars in writing of their Sajeotions to such application at 
the office of the Commisioners of Patents, within fourteen days of its date. 





List of Specifications Published during the week ending 
uly, 1867. 

$134, 1s.; 3166, 8d.; 3168, 1s. 4d.; 3170, 4d.; 8172, 4d. ; 3178, 6d.; 3174, 
8d.; 3175, 10d. ; 3176, 10d. ; mr, 44. ; 3178, 1s. 2d. 3179, 8d. ; 3180, 4 4d.; 
8181, 4d. ; $182, 4d. ; 3183, 4d. ; 3185, 4d. ; 3186, 1s. 6d.; 3188, 4d. ; 8189, 
8d. ; 3190, 8d. ; 8191, 4d. ; 3192, 4d. ; 3193, 8d.; 3194, 6d. ; 3195 4d. ; 3196, 
104: ; 3198, 4d.; $206, 84.5 ; 8201, 10d.; 3202, 4d.; 8208, 2s.; 8204, 8d.; 3205, 
4d.; 3206, 4d. ;'$207, 3208, 6d. ; 8209, 4d.; 3210, 10d. ; 8211, 4d. ; 3212, 
8d. 3213, 44. ; $214, 4d; 3 8215, 6d. ; 8216, 4d, ; 8817, 1s. 6d. ; 3218, 10d.; 
8219, 4d. ; 3220, 1s. 8d. ; 3221, 4d. ; 3222, 4s. “4d. ; $293, 4d. > $224, 8d. ; 

3 : 4d. ; $228, Is. ; $229, 8d.; $230, 6d. 5 3281, Is. 
10d. ; $282, 4d. ; $283, 10d. ; 3284, 6d. ; 8285, 84. ; 8236, Is..; 8237, 8d. ; 
3239, 4d.; 3240, 10d. 3 8241, 4d. ; 3243, 8d. ; $244, 10d. ; 3240, 4d. ; 8246, 
4d. ; 8247; 1s. ; 3251, 8d. ; 8258, 10d. ; 8259, 1s. ; 3804, 6d. ; 28 d. 


*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-office Order, made payable at the Post-office 5, High Holborn, to Mr. 
= ‘oodcroft, Her Majesty’s Patent-office, Southampton-buildings, Chan- 
cery- A 





ABSTRACTS OF SPECIFICATIONS. 


following descriptions are made from divat proaet egrenty Si THE 
ENGINEER, at the ofiesof her ait’ Commissioners of ¥ 


Class 1—PRIME MOVEBS. 
Snctatiing J teva Steam and other Engines, Horse, Wind, and 
Mills, Gearing, Boilers, Fittings, éc. 
au, 3. rm, roo London, “ Steam engines.”—Dated 29th November 


The patentee claims, First, constructing steam engines in which a high-pres- 
sure cylinder or cylinders on Woolf's system is or are recessed into the large 
cylinder or cylinders, substantially as bed. Secondly, constructing three 
cylinder engines to the arrangement or arrangements described. 
Thirdly, the employment in or A. connection with steam engines of apparatus 

and acting substantially as described and represented in the drawings 
for sounding a whistle, bell, or alarum for actuating a throttle valve, so as to 
close the superheated steam pipe and open the common steam pipe, or for both 
sounding a whistle, bell, or alarum, and for actuating a throttle valve when 
the steam becomes too highly superheated. 


3206. J. pay yp me TINDALL, Silvertown, Essex, “‘ Improvements in pack- 
ing Se ne ae Oe, ee Pe 
et eae a ee 5th December, 


This tevention relates to the use of hard india-rubber, such as that com- 
monly called ebonite or vulcanite, mixed with oil or grease. In carrying out 
its the patentees prefer that the hard india-rubber used be 


quantity of gaskin or spun yarn, or oiher suitable fibrous matter; upon this 
oe aay 5 er ee mixture, then a layer of tow or other fibrous 

and so on until the desired quantity of packing has been 
Obtained. 


3207. W. CLARK Chancery-lane, London, “ Rotary engines.” ~A communication, 
—Dated 5th December, 1866 

This invention relates to certain ype pg in rotary engines in which 
the expansive force of steam or gases is utili<ed at any pressure or temperature 
by combining together in order to 
produce rotary motion by the effect of the whole number, In this manner 
motive power may be obtained acting constantly in the same circular direction 
pa oy be my pF ty eS Pe 


the steam. 
3234. W. Chancery-lane, London, ‘‘ Electro-magnetic apparatus 
mot power.” —A communication.— — Dated 6th December, 1866. 
This invention cannot be described without reference to the drawings.—ot 
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alike of argillaceous and hematite iron, first-class con- 
sumers have been able to obtain their ee at under the prices 
they gave a quarter before. This th cceed in doing because 
of the excellent financial position ‘which th they occupy. Sellers are 
reluctant to admit that in any case there was a diminution u 
last quarter’s terms, and they are itive in their apelin 
relative to the majority of the finns with which they did 
business. In this last respect they are doubtless correct, 
but unhappily the + is not to the majority 
of the proprietors of mills and Songun in this district. The 
extent to which sales were effected, whether to first or to 
second-class firms, is, considering the languid demand for 
finished iron, conclusive as to the lowness of the stocks of pig 
iron in the hands of consumers; but it also indicates an expecta- 
tion on the part of consumers that at least aslightly better demand 
will spring up for finished iron for the termination of the quarter. 
A shade of improvement we were able to notice last week, and 
this week that tt improvement is about maintained in those — in 
which makers = to oS in the matter of price. Orders 
that have been de eets to be exported are now 
being pressed upon ae at somewhat better prices, but the 
a are not numerous in which they can be accepted, (so 
were the orders for such iron previously in hand, and so 
brie the time allowed for the completion of the orders. Hoo 
likewise continue in demand, fully to the extent necessary for the 


supplying of the yes worked out. Miscellaneous evan 
iron is likewise in slightly better request, not alone for London, 
but also for Li the two, the United States demand is 


better this week than it was last, and that yo for ship- 
ment from the different metropolitan docks is likewise a e 
better. Heavy plate orders are not to be obtained and the com- 
mon bar trade is nowhere. into account the period of the 
year as much work is perhaps done this week at the mills 
and forges as would be the a if there were an active demand 
throughout the district generally, for if the demand were active 
~ men would find the weather too hot to permit them to work 
time. 

At a meeting on bas om in Wetretaagien, the trustees of 
the estate of Mr. Geo Beard resolved to 

The question of othe. ae Act continues to be much dis- 
cussed by the influential, members of the trades, and it is thought 
that the concessions to which the committee have together 
with the modifications that may yet be obtained in e House, will 
reduce to a considerable extent the difficulties, in sofar as they relate 
to theiron trade, of the carrying outof the measure. Whilst theman- 
ner in which the matter has been conducted on the part of the asso- 
ciation is not such as to lead to much cause for eye it 
is nevertheless clear Mey the representatives in P: inent of the 


Midland distric ers in which will be so largely affected 
by the measure, —4 not been very alert. It is a singular fact 
| that neither Warwickshire, Staff rs} nor Worces- 


ordshire, 
tershire is represented upon the committee. Chambers of commerce 


} and other similar associations should not fail to remind the repre- 


sentatives of their respective boroughs and county divisions that 
when select committees are nominated for the discussion of ques- 
tions in which their constituents are largely interested, attempts 
should be made to have such constituencies represen 

The truck question, which the Darlston Iron and Steel Company 
are fighting so strenuously, has in been brought before the 
public, and again the company have beaten. Their ill success 
in endeavouring to evade the Act by the system which they have 
adopted in carrying on the provision stores at their works has 
already been reported. The stipe magistrate for South 
Staffordshire has tv twice decided against them, and he refused to 
grant them a case 2 the question of whether a corporation 
could be sued under the Truck Act. To compel him to ta 
case, application was made on Saturday to Justice Shee, in 
chambers. His lordship, after hearing counsel, egpeoved” the 
refusal, considered the corporation query frivolous one, and 
dismissed the summons with costs. 

Owing to the depressed state of trade se John Whitehouse 
and Sons, ironmasters, of the Ridgacre W: who have works 
also at Smethwick, closed last Saturda: eir Smethwick Works, 
and several hundred workpeople have 4., thrown out of employ- 
ment. 

The new smoke-consumer, invented by Mr. ye of London, 
and which consists chiefly of a jet of steam turned under the 
boiler, has been adopted at the Round Oak Ironworks of the Earl 
of Dudley, where the application of the principle seems to operate 


The coal trade remains quiet. 

The condition of the general hardware trades of this district 
has not much improved in the past week. The series of quarterly 
meetings has terminated satisfactorily in respect of the prompt 
=. of yo 1 ny | few <9 orders —_ given > 00 

e continen le and e ‘or speciali 
the East Indian trade is quiet. e Sioth Aeatlonn orders have 
fallen off, necessi wey hy men who _—— upon that market 


for their work should —o eens upon To But the United 
States letters are less unsatisfactory. report a good demand 
for the Western “ fall” trade, with an vance in the prices of 


American hardwares. For instance, Maydole’s (No. 14) hammers, 
and the 4}in. rim Janus-faced —,- have bo 

fifty cents. A similar rise taken 
other goods. 5 Set oa a” shelf 
hardware in particular are in 
is in a calm, and the surface of the demand will 
of tho travellers are out, but they sleet invariably speak 


nf 


autumn or ter consumption; 

less in in tho large than in the email towns, Che pegsie- 
tions w upon menufectures belag less 

those who e in agricul! districts. tender on 
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been experienced by the embarrassments of benking ond Snapeial 
concerns still under liquidation, and on account of which demands 
continue to be made upon of every causing sales 
of other local securities at quotations much under the real worth 
of the property. Where a sure order be got it is taken at a 
very low price. In cases where ceher hate desired to keep on 
their men we know of instances in which merely a clear 1 per 
cent. has not been declined. As to the respective localities here 
there is really very little to say of this general statement of the 
existing condition of things in the foreign and the home market. 


It may, however, be observed that :— 

In Birmingharn the gunmakers are doing a good business. The 
meétal rollers are a shade less inactive, owing to slightly more 
being done at the shipbuilding yards on the Clyde and the Mersey. 
The tinplate-workers haye a little less to do, a failing-off being 
observed in the ag: te out-put, without its being conspicuous 
in any one particular branch: owing to the advance in tin, tin- 
plates, which were slightly reduced in price by the trade a fort- 
night ago, have been advanced 6d. to Is. coke, but charcoal 
remains unchanged. At the brass foundries quietude prevails; 
the brass-masters met on Friday, and resolved that there should 
be no change upon last quarter’s prices. The wire-drawers are 
doing but little. Only a few of the ironfounders and machinists 
are anything like active. The agricultural departments are the 
best off ; and the Lip heer makers generally are doing a steady 
trade. The electro-platers have here and there a good order in 
massive goods; and the Paris Exhibition is expected to issue 
favourably from this branch of the Birmingham manufactures. 

A massive and ornate table, worth £500, just been completed 
in Birmingham for the Sultan. It is the — of Mr. Collis, 
and was originally intended for the Paris Exhibition, but owing to 
the great amount of work which it entailed it could not be com- 
pleted in time. It is of the circular form, 6ft. in diameter. The 
material is electro-plate, panelled on the upper surface in arabesque, 
and richly engraved with representations of fruit and flowers. The 
border, consisting of rai clusters of fruit and flowers, parcel 
gilt, is of very bold design. 

The business of Birmingham is being and will for some days be 
much interfered with by the strong electioneering agitation that 
has befallen it, consequent upon the death of Mr. Scholefield. The 
candidates, Mr. George Dixon and Mr. Sampson 8. Lloyd, are 
both intimately connected with the trade of the town and district. 
The latter, who is the Conservative candidate, was until recently 
identified more especially with the iron trade, Mr. Scholefield was 
for a long time the president of the Birmingham Chamber of Com- 
merce, who, at a special meeting called for the purpose, have 
~~ a resolution of condolence with the deceased gentleman’s 
amily, and appointed a deputation to attend his funeral, which 
was also attended by a deputation from the Town Council of 
Birmingham, as well as by Mr. Bright and others. 

The trades of Wolverhampton, Bilston, Willenhall, Wednes- 
bury, and Darlaston are comparatively unaltered, excepting that 
in respect of Wednesbury a steady trade is being done in railway 
work. The trades about Dudley and East Worcestershire keep 
quiet. 

The traders and persons engaged in travelling from the South 
Staffordshire district to points in the midland and north-eastern 
districts of England will derive considerable advantage from the 
fact that the Tvoners of the Walsall Railway have succeeded, in 
the House of Lords, in compelling the Midland Railway Company, 
who have running powers over the South Staffordshire Railway 
from Wichnor to Walsall, to carry over their line all traffic 
between Wolverhampton and the Midland system, and vice versd. 

The activity in the edge tool trade, pa sa of above, has en- 
couraged some of the operatives in that line in Birmingham to 
strike for an increase of wages, with the usual compulsory action 
against those workmen who differed from them. This last described 
conduct led to certain proceedings on Monday last before the 
Birmingham stipendiary, which have been thus reported :— 
‘* Frederick Walker, Nechells, was charged with using threats of 
intimidation to William Thornton, Lichfield-road, Aston. On the 
11th instant the workmen in the employment of Mr. A. W. Wills, 
edge-tool manufacturer, Nechells Park-road, struck for an increase 
of wages. Two foremen, named Kelly and Thornton, and a few 
labourers, however, went to work on that day as usual. About 
half-past nine o’clock the defendant, and some 200 other men, 
went to Mr. Wills’ works and saw Thornton. Walker demanded 
that Thornton should cease work, and said if he did not they 
would fetch him out. Thornton said he had got about one hour’s 
work to do, and they agreed to allow him that time. After that 
time had elapsed Thornton left work. Mr. Kynnersley said if 
there was another case of this sort brought before him he should 
give the whole of the punishment the law allowed. He then 
sentenced Walker to one month’s imprisonment.” 

After a somewhat lengthened cessation of accidents arising from 
such a course there have been two explosions in this since our 
last, resulting from the bursting of tuyeres at blast furnaces. 
In the severest case two men were killed, and one lies at the 
point of death. The furnaces were those of the Parkficld Iron 
Company. The tuyere became burnt through in consequence of 
the metal rising and impinging upon it. The explosion blew out 
the front of the furnace and all the fire from the hearth over the 
three men, who were all employed by the firm. The second 
accident happened at the furnaces of Messrs. Groucutt, also near 
to Bilston. There the explosion was very light, and one man only 
was killed, and he was the keeper of the furnace, who, if he had 
not been lying asleep at the time might probably have discovered 
that the tuyere was defective by finding that the quantity of water 
that escaped from it was not equal to that which was entering it. 





WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 

THE IRON TRADE: The Eve of a General Improvement : Home Con- 
sumers Compelled to come into the Market : Increase of Inquiries 
from the United States : Probable Demand for Rails for India, 
Russia, and America: Manufacture of the Patent Weldless 
Twres—TuHe TIN-PLATE TRADE: Gradual Assumption of a 
Healthier Tone -THE Steam Coat TRADE: Merchants Complain- 
ing of Dulness— SHIPMENT OF COAL AT BIRKENHEAD—SovTH 
DARREN MINE: Meeting of Directors and Declaration of Dividend 
—Sovutu WALES INSTITUTE OF ENGINEERS: Next General Meeting 
—THE PARIS EXHIBITION : Successful Local Exhibitor—West 
OF ENGLAND AND SoutH WALES BANKING Company: Declara- 
tion of Dividend—Tue Cuepstow OLp BANK: Second Dividend 
Declared—Tue Patent Nut anv Bovir Company (LIMITED) : 
Declaration of Dividend—Tue OysteRMouTH RAILWAY. 

More encouraging hopes with regard to the prospects of the iron 

trade for the next three months are now held cat by merchants 

and factors than for some time past, and the prevailing belief is, 
although many marks of the quietude which has so long prevailed 
are still visible, that the trade is on the eve of a general improve- 
ment, though it may be but gradual; in fact, a thoroughly normal 
state may not be regained until next year. The belief that an 
improvement is about to take place is strengthened from the fact 
that home consumers’ stocks having become so low that they are 
compelled to come into the market, and cannot avoid doing some 
business, although it may not be to any great extent. Inquiries 
from the United States are increasing, and there is a probability 
of a large quantity of rails being required for India, Russia, and 

America, and as all three countries have hitherto been good 

customers to this district, it is only reasonable to anticipate a fair 

share of their future requirements. These prospects being looked 
at ironmasters may fairly anticipate better times to come. 

In the manufac of the more important branches of the iron 
trade, South Wales has of late years made great progress, and 
among the latest improvements may be mentioned the production 
of the patent weldless tires, the manufacture of which was 
introduced into the district by the Blaenavon Iron Company, to 





whom the make has been exclusively confined, and the high re- 
putation the Blaenvon Company has earned for the manufacture 
of iron of the very best description is so well sustained that the 
tires manufactured by them occupy a position in the market 
equal to the very best Yorkshire. It is satisfactory to state that 
their tire mill has been fully employed during the last twelve 
months on orders for the most influential railways both in this 
country and in India. The mill is in itself quite a model, every 
improvement having been adopted to ensure the production of a 
first rate article. And to economise time and ur tires manu- 
factured on this principle can be produced without a weld and 
ready for the wheel from a diameter of 18in. up to 8ft. 

The tinplate trade is ually assuming a healthier tone; cokes 
selling remarkably well, and considerable purchases of charcoal 
are made. In the steam coal trade there is scarcely an average 
business doing, considering that the busiest part of the season 
may be said to have arrived, and hant plain, not without 
reasonable cause, of the dulness of trade. Shippers at Birken- 
head are straining omy nerve to accommodate the increasing 
traffic at that place, which will probably become one of consider- 
able ae for the shipment of coals from South Wales. 

The Llan iron ore mines and collieries are in the market, 
owing to the death of Mr. John Bethell, brother of ex-Lord 
Chancellor Westbury. Mr. Bethell carried them on for several 
years, and laid out a considerable capital upon the property, but 
it did not turn out so remunerative as was anticipated. 

At the meeting of the South Darren mine directors a dividend 
of 1s. 6d. per share (£450) was declared, leaving a balance of £750 
to be carried forwar: 








The next general ting of the bers of the South Wales 
— of Engineers will take place at Swansea, on the 17th of 
ugust, 


Among the successful local exhibitors at the Paris Exhibition, 
and whose name was overlooked last week, is Mr. David Davies, 
foreman of the Viaduet Works, Crumlin, who was awarded a silver 
medal for his steam striker, of which he is the inventor and 
ee. The steam striker has been introduced very success- 

lly in several of the works of the district, and in addition to the 
silver medal at Paris Mr. Davies is confidently expecting ‘‘ special 
mention” in the commissioners’ report. 

The directors of the West of England and South Wales District 
Banking Company have declared a dividend for the past half-year 
at the rate of 8 per cent. per annum. 

A second dividend of 1s. 6d. in the pound is announced by the 
trustees of Snead and Co., Chepstow Old Bank. The suspension 
took place in June, 1866, and the liabilities amounted to over 
£56,000, and it was estimated at the time that the estate would 
realise 10s. in the pound. A dividend of 8s. was paid some months 
since, and with the 1s. 6d. now announced, makes 4 total of 9s. 6d. 
The assets are not yet all realised, and it is understood that there 
will be another small dividend. 

The directors of the Patent Nut and Bolt Company have agreed 
to the payment of an interim dividend at the rate of 74 per cent. 
per annum for the half-year ending 30th June, payable on the 31st 
August next. The profits of the company justified a larger divi- 
dend, but the directors deemed it prudent to reserve a balance for 
the result of the year’s trading. At the usual monthly meeting 
of the Swansea town council the property committee called 
attention to a letter received from Mr. Baker, solicitor to the 
Duke of Beaufort, in reference to the Oystermouth Railway, 
which was opened about sixty-three years ago, and the capital 
invested, which was raised by shares, amounted to £8000. The 
corporation of that day became contributors to the undertaking 
to the amount of five shares, or one-sixteenth part of the entire 
undertaking. The railway got into difficulties, and the line was 
mortgaged to Mr. George Byng Morris. In consequence of failure 
of the payment of the principal, Mr. G. B. Morris became the 
proprietor of the line, onl worked it for a great number of years. 
His Grace the Duke of Beaufort had also an interest in the line, 
and was not willing to allow his interest to remain in 
abeyance. For the purpose of ascertaining the value of his 
interest he has called upon Mr. G. B. Morris to furnish a 
statement of accounts, and to this the solicitors of Mr. Morris 
have replied that they are not bound to furnish any such 
account, as Mr. Morris has been in undisputed possession of 
the line for a time much longer than that which the law grants to 
mortgagees. Mr. Baker, the solicitor to the Duke of Beaufort, 
has determined to convene a meeting of the shareholders, and at 
that meeting it was suggested by the mayor, and agreed to, that 
the town clerk should attend as representing the corporation at 
the meeting of shareholders, as the rights the corporation are 
supposed to possess have not been neglected, as during the mayor- 
alty of Mr. J. Crow Richardson that gentleman was appointed 
director, and a similar resolution wag passed during the mayoralty 
of Mr. Alderman Jenkins. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent. ) 

LivERPOOL : Exports from the Mersey : Steam Shipping Enterprise : 
Mersey Docks and Harbour Board--New Town Hatt ror Brap- 
FORD- THE VIATKA (S)--HUDDERSFIELD IRONFOUNDERS Asso- 
CIATION—PIER AT BRIDLINGTON QUAY—BOILER EXPLOSION AT 
BatLey—THE Oaks CoLureryY—State of Trade: South YVork- 
shire : Sheffield—-CO-OPERATION AT DARLINGTON. 


THE past month’s export business at Liverpool shows a large 
falling off as compared with the returns for June, 1866, the total 
decrease amounting to £886,599. The decrease in the exports to 
the United States was the most marked. There was also a falling 
off in the exports to Australia, New Zealand, France, the south of 
Europe, the Mediterranean, and South America. There was, 
however, an increase in the trade with Asia, Africa, the north of 
Europe, and the Baltic. The winding up of the Liverpool and 
Dublin Steam Packet Company is making slow progress. The 
National Steam Navigation Company is being converted into the 
National Steamship Company. The new company is to have a 
capital of £1,000,000 in 100,000 shares of £10 each. Of these 
75,000 will be designated original shares and 25,000 will be pre- 
ferential shares. Of the original shares, 60,000 will be issued in 
exchange for certificates of shares in the present company. The 
Mersey Docks and Harbour Board appears to be now endeavour- 
ing to utilise the dock accommodation provided at Birkenhead to 
a greater extent. 

he erection of a new town hall for Bradford in is contempla- 
tion. 

Yesterday week the steamer Viatka, belonging to Messrs. C. 
M. Norwood and Co., steamship owners, of Hull and London, left 
Hull for St. Petersburg on her first voyage. 

The Huddersfield Ironfounders Society has adopted a resolution 
denouncing the acts of assassination, robbery, and violence per- 
petrated and fostered by so-called trades’ societies of Sheffield, 
disclaiming tion with such societies and regretting that an 
attempt had been made by a portion of the press to implicate all 
other trades’ societies in the outrages in question. 

A pier at Bridlington quay is now finished, and forms an agree- 
able promenade of 250 yards in length projecting into the bay. 

Two lives were lost last week at Batley by the explosion of a 
boiler at the works of Mr. J. Nussey, cloth manufacturer, Car- 
linghow, Batley. At the inquest, which has been commenced, 
George Wilkinson, the engine tenter, stated that the exploded 
boiler had been used for 174 years, and during that time it had 
been repaired near the fire-box by Messrs. Horsfield, of Dewsbury. 
It was made at the Kirkstall Forge, Leeds, and was warranted 
when new to stand a pressure of 40 Ib. to the square inch. It was 
worked at from 25 Ib. to 26 lb., and steam blew off at the valve at 
30 lb. The inquest was adjourned to yesterday (Thursday), when 
Mr. W. Bawden, assistant engineer of the Boiler Insurance and 
Steam Boiler Power Company, Manchester, and Mr. W. Waller, 








Midland Steam Boiler Assurance Company, Darlington, were to 
gg economy th th socpennas of the Oaks Collie 

connection wi e i e iery we may 
note that there has not been much progress made in perenp b 
— since our last report, in consequence of the w , 
the shaft sustained at the time it was filled up. The labours of 
the workmen have been directed to repairing the shaft and i 
up the second draft, which the sinkers having suecessfully reach 
Upon the whole matters are going on favourably. 

The reports as to the iron trade in the South Yorkshire district 
are generally more favourable, but considerable depression still 
exists in most departments. The home demand is if anythi 
rather firmer. There is a fair demand for railway materials, bo’ 
iron and steel. Some good orders have been received for coal 
owing toa strike in the Oldham district. There has been but 
little alteration in the state of trade at Sheffield. The iron trade 
remains dull, but for several descriptions of steel there is a good 
demand, chiefly for export. Only a moderate business is doing in 
railway material, a preference being shown for that manufactured 
of steel. Ata meeting held at ‘Sheffield, on Monday evening, a 
resolution was passed in favour of establishing a ‘‘ Chamber of 
Industry” for that town. 

On Monday a meeting of the Drinkfield Co-operative Iron Com- 
pany was held at Darlington, to ider the question of the con- 
veyance of land on which the erection of the company’s works has 
been commenced, and for other purposes. The company was pro- 
jected by a number of working men scattered over the Cleveland 
iron district after the prolonged disastrous strike in the iron trade 
in 1866-7. The nominal capital of the company is £20,000 shares 
of £5 each. Only about 5000 of the shares will be at present 
allotted, and of these nearly 4000 have been issued. The board of 
directors consists of eight working men. The new works will be 





SCOTLAND: ITS TRADE AND OPERATIONS. 
(From our own Correspondent.) 

THe Giascow Pic InoN MARKET—MANUFACTURED IRON—THE 
CoaL TRADE—THE YARN AND CLOTH TRADES—GLASGOW FaIR 
—TuHE Paris EXHIBITION—GLASGOW PRIZES TAKEN—STEAMERS 
FOR THE TURKISH NAvy. 

In the Glasgow pig iron market there has been little change 

during the past week, and very few transactions have been re- 

ported. To-day (Wednesday) 1,000 tons were done at 53s. 3d. 
cash this week. Closing firm, buyers at this, sellers 53s. 44d. 

The shipments of the week are rather above those of the corre- 

sponding week of last year. 

The manufactured iron market continues much the same, and 
prices may be quoted as follows :—Common malleable bars, £7 5s. 
per ton; Govan bars, £7 5s. ; Glasgow bars, £7 5s. ; Blockairn 
bars, £7 5s. ; Drumpeller, £7 17s. 6d. ; other brands, £6 17s. 6d. ; 
angle iron, £7 5s. ; ship plates, £8 5s. ; boiler, £9 5s. ; rails, £7. 

Coals are in moderate demand for shipping, but sales are dull 
for home use, either for steam or household purposes. 

Manufacturers of yarns and cloths in Scotland, as a general rule, 
are still doing very little, and what is at present doing has a down- 
ward tendency in prices. 

The past week being Glasgow fair, the great annual holiday of 
the West of Scotland, very little business has been done. Engi- 
neers, shipbuilders, manufacturers, and others have their work- 
shops all closed, and many will not open again before Monday 
first. 

Messrs. Randolph, Elder, and Company, shipbuilders and engi- 
neers in Glasgow, have taken a prize gold medal from the Paris 
Exhibition for ship models. Messrs. Napier and Son, Glasgow, 
have carried away one of three great prizes which comes to this 
country for lifeboats and other matters relating to navigation; and 
Messrs. Denny, Dumbarton, have gained a silver medal for their 
eminence in shipbuilding, &c. This is expected to do the trade 
here some good, as the French built ships are not moulded on the 
fine lines of Clyde makers, and are generally deficient in sailing 


power. 

The paddle steamers Bella and Mary Helen, built by 
Messrs. Wingate, of Whiteinch, near Glasgow, and recently pur- 
chased by the Turkish Government for the Imperial navy, passed 
down the river Clyde on Saturday, and sailed for Portsmouth the 
same evening, in order to assist at the naval review on Wednesday. 
The former is a vessel of about 800 tons builder’s measure and 
200-horse power, and the latter 1000 tons builder’s measure and 
250-horse power. They have both proved very fast, the Bella 
steaming nineteen miles per hour, and the Mary Helen twenty- 
one miles per hour, on the official trial trips. 


PRICES CURRENT OF METALS. 

























1 5 
CopPpER—British—cake andtile,| £ s. d. £3. 4d.) £ 8d. £ 8, d, 
Per tON seccccseserseeee| 77 0 0.. 79 O 0) 80 0 0.. 81 0 0 
Best selected..cc.cccccsccccese | 80 O 0.. 82 0 0} 82 0 0.. 84 O O 
Sheet ceccccccccces 82 0 0.. 83 0 0] 8 0 0.. 86 0 0 
Bottoms. .cccccee 87 0 0..90 0 0) 99 0 0..91 0 O 
Australian, per to: 80 0 0.. 87 0 0] 82 0 0.. 86 0 O 
Spanish Cake . 72 0 0.. 0 0 0} 78 06.4. 00 0 
Chili Slab... 69 0 0.. 6910 0| 75 0 0.. 7510 O 
Do. refined ingot . e| 78 @ 0.278109 0| 000. 000 
YELLOW METAL, perIb. ..00e.| 9 0 7 O 079; 0 O 0 07: 
1R0N, Pig in Scotland, ton......| 213 0 cash 212 6 cash. 
Bar, Welsh, in London ......| 615 0.. 7 0 0| 75 0. 715 O 
aleS.cccceee| 6 0 0.. 6 5 Of] 6 5 O.. 610 O 
Staffordshire..| 710 0.. 0 0 0} 810 0. 815 0 
Rail, in Wales .ecccccccccess 600... 6 5 0| 6 5 0. 610 6 
Sheets, single in London 910 0. 00 0/1010 0. 000 
Hoops, first quality....+. 810 0.. 09 0 0; 910 0.. 915 O 
Nailrods..seccccsece 710 0.. 0 9 0} 810 0. 815 0 
Swedish ccccccccccsccccese| 10 5 0.. 1010 0} 11 0 O.. 11 10 0 
LEAD, Pig, Foreign, per ton.... | 19 5 0.. 19 10 0} 19 5 6.1910 0 
English, W. B..csccccccerees 2115 0.. 0 0 0| 22 5 0., 2210 0 
Other brands ..ccscccccceee | 1915 0.. 20 0 0} 20 0 0.. 20 5 O 
Sheet, milled .cccccccccces -| 2015 0.. 0 0 0) 2100. 000 
Shot, patent... = 00 0.. 0 0 0} 2310 6. 00 6 
Red or minium 21 5 0.. 0 O 0} 2110 0..22 0 0 
dry. 29 0 0.. 2910 0| 3110 6.. 32 0 @ 
28 0 0.. 30 0 0} 29 0 0... 32 0 0 
, W.B.. ccoeee| 25 0 8. 0 8 0] 2415 0.1. 25 0 O 
QUICKSILVER, per bot. ...000..| 617 0.. 0 0 0) 619 0.. 70 0 
SPELTER, Silesian, per ton......| 21 0 0.. 21 2 6) 2110 0.. 2115 0 
English sheet ..seccsececeee | 26 0 01. 0 0 0| 28 O 0.. 29 0 0 
White zinc, powder...eccceee| @ 09 0.. 0 0 0} 0900. 000 
STEEL, Swedish faggot .. 000.000) 000. 000 
ReGccccccccccccccce 000.000; 900.000 
TIN, Banca, per cwt. 412 6.. 0 0 O| 318 0.. 600 
fi 47%. 4 710| 31410... 31510 
Prompt 3 months 48 0.. 00 0] 317 0.. 318 9 
English blocks ....++ 411 0. 000) 40060. 45 0 
Bare covccececcsevecece 412 0. 000) 410. 46 0 
Refined, in blockS...eeee0..| 414 0.. 0 0 0) 4 3 0. 48 0 
TINPLATES, per bx of 225 sheets 
IC COBC.ecccececcvccececese 136.146 14@. § 7 @ 
19 6. 110 6} 110 6. 113 0 
oe ° 18 0.. 11t O| 112 6. 14 0 
8X Bed. cccccccccccccvccoce |} 306 6. tit of 11 Ge. 2 6 0 














PRICES CURRENT OF TIMBER, 


1867. A 
Per load— £52 «|)2 & £ 8. || Perload— 4e 4,202 
Teak ....cee:0ese 9 01010/10 OM 0 | Yel. pine, per reduced ©. 
Quebec, red pine .. 3 0 410) 3 5 4 is Canada, Ist quality 17 01910 17 1020 0 
yellow pine.. 215 4 0) 215 310) 2nd do... 12 013 0 1210M 0 
&. John’s N.B.,yel.. 0 00 0) 0 0 0 0) I, yellow. 11 19 1210, 12 013 © 
Quebec, oak, white.. 5 5 6 0| 5 0 510 || St Petersburg wilh WW Oo 
birch...... 310 410| 4 5 415/|| Finland ........ 80990 8610 0 
0 0 0/0 0 O O|| Memei .... - 0000 COAO 
10 5 0] 310 5 0 || Gothenburg, yel. 81010) 9 01010 
10 6 0} 310 6 @ 8090/8090 
0 3 0| 2 5 310 || Gefie, yellow...... 9 O11 0} 10 01010 
0 310| 3 5 810 |) Soderhamn . +» 9 01010} 9101010 
© 3 5| 8 5 & 1» || Christiania,perO, 
15 2 2} 2 0 210 ad AA $Y 16 093 0] 18 OM 0 
0 6 0| 5 0 6 || Deck plant, Dnt 
0 50 0 
0000/0000 aon im f¢ 915 1 4] Os 2 4 
05 0';5060 ee ace a ae 
10 710] 7 O 8 || Quebec pipc...... 
3ft. 9in. — an O21 6} 2 O21 O 
lo 21 10/13 1019 0 tic + crown 
Jo 1510/18 0 15 10 || pip>sccre } 159 @ 180 0/2000 21 © 
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THE AWARDS AT THE PARIS EXHIBITION, 


Tuoveu the general prize list is still a ponderous volume 
in proof sheets, unattainable by ordinary mortals, yet from | 
the published lists of the principal prizes the pretty general | 
exhibition of cards, of medals, and honourable mention | 
where they have been obtained, and an occasional rummage 
through the uncompleted volume which at some unknown 
future period will be added to the notorious catalogue, one 
begins to get a ry clear idea of the awards in engineer- 
ing matters, and a disposition to overhaul, and to a certain 
extent to criticise, some of the awards begins to develope 
itself. We must, however, remember that the labours of 
the juries were by no means light, and that their task, to 
say the least, must at all times have been invidious. Perhaps 
but a small proportion of the questionable decisions—and 

uestionable decisions there are—would have occurred had 
the neral classification been more perfect and the visits 
of the jury to machinery and exhibits been less precipitate 
in their commencement, and extended over, at least, 
two or three weeks of the period from which the 
Exhibition began to be really complete. As it was, 
the performance of the practical visiting part of 
the jury work was about the only thing done in punctual 
accordance with the 
quently, as the commission with their building and the 
exhibitors with their wares were one and all in arrear, 
many an unlucky wight was by no means prepared for the 
pn and summary justice with which he was visited. 
Classification has, however, more to answer for than pre- 
cipitancy, and many English exhibitors have suffered from 
not fitting comfortably into the French sections, to which 
they were consigned. We are, as we have already observed, 
totally unrepresented in the civil engineering department, 
consequently in Class 65, which embraces civil engineering, 

ublic works, and architecture, we appear only in the 
latter category, and have but building materials, wall 
decorations, &c., to exhibit, which are completely swamped 
by the more important productions and representations of 
other nations in the two first, and even in the last section 


of Class 65. Many of our exhibitors, therefore, of bricks, | 


tiles, slates, tessellated ear and various other 
building materials and decorative processes for archi- 
tecture, though excelling anything elsewhere shown in 
their own special departments, have had but a sprink- 
ling of the minor prizes, so completely have they 
been overshadowed by the widely different subjects with 
which they have been grouped. Class 53 (machinery in 
general) is a very offending though a very necessary 
member of the ninety-five. It has been oes peg en- 
croaching upon other classes, or else is accused of leaving 
out cases that were ill provided for in what was deemed to 
be their special position. Its interference with Class 24 
(heating and lighting) exhibits one of many instances in 
which the omnium gatherum has encroached upon the 
special. The French Commission have put gas meters, 
&e. &c., into the former class; and amongst the crowd of 
exhibitors there Messrs. Glover and Co., and Thomas 
Glover, of London, and Sugg’s photometer, all of whose 
renown is, we may say, universal, have only come in for 
second-rate places. Whilst robbed of what appears to us 
its principal ornaments, the division of “ i and 

rocesses for heating and lighting” (Class 24) been far 
as fully represented than it might have been. The gold 
medal awarded to England in this class has been given to 
Messrs. Winfield, of Birmingham, who, though richly 
deserving a high recompense for ornamental brass- 
work of most chaste design—only a small portion of 
which was in the form of chandeliers—ought scar ‘ely to 
have been classed specially as exhibitors of apparatus or 
appliances for lighting. The changes made in the group- 
ing of Class 24 have already been alluded to, and took 

lace at a comparatively recent period. It was on this 
jury that Professor Tyndall consented to serve, under the 
supposition that he was to be an arbitrator of electric 
Tights and other scientific appliances, but on finding that 
nothing but gas lamps and cooking stoves, of which he 
did not profess to be a judge, were left for him, he did 
not continue his labours. His coadjutors in the class of 
lighting were M. Camus, director of the Paris Gas Com- 
pany, and Herr Staubweiss, a well-known lamp manufac- 
turer of Berlin. 

Even-handed justice has been meted out to all the 
exhibitors of engines driving the shafting in the English 
section of the machinery gallery, by giving to each a silver 
medal, Ransome and Sims alone excepted; their collection 
of agricultural machinery, including the portables working 
in the main gallery, having been Bevel se a gold medal. 
If, however, we com this adjudication of silver medals 
with that by which some foreign exhibitors of prime 
movers have obtained gold ones, we shall be by no means 
so well satisfied with the justice of the awards. In another 
case we find the undoubted productions of Chubb, Chat- 
wood and Hobbs, Hart and Co., placed in anything but a 
fair position as compared with a Vienna exhibitor of 
safes. We are not quite sure if the Austrian gold medallist 
in this department is the spirited individual who has 
enlivened the walls of the machinery gallery with a 
decidedly pre-Raphaelite cartoon, representing the non- 
destruction of his safe by fiery faggots, after the manner of 
the auto-da-fes of old, with an admiring populace as 

tators, but we have always been inclined to attribute 
the Austrian success to this work of art rather than to the 
handicraft displayed in the manufactures exhibited. 

We have now before us the first edition of “The Official 
Catalogue of Exhibitors rewarded by the International 
Jury.” After almost interminable rectification it has still 
been found necessary to print the following saving clause 
conspicuously under the title:—“ Errors may exist in this 
list, those interested are requested to address any demands 
for rectification to the Councillor of State Commissioner 
General,” 7.¢., to M. Le Play. This invitation to apply for 
correction we need hardly say alludes merely to typographical 
errors. If all the exhibitors who think they ought to have 
had prizes were thereby invited to apply for a re-modelling 


programme of the year, and conse- | 





of the prize list, the imperial commission would in all pro- 
bability have had “identical notes” from the 35,000 more 


,each 15 deg. of its circumference into a pencil of light of 


or less whose merits have been passed over in silence; and, 
indeed, the applications of those included in the list of 
“récompences” would probably have embraced most of 
those who have not been awarded the coveted gold 
medal, but no such chance is offered to the discon- 
tented. What they are meant to do is merely to correct | 
the composer’s orthography. 
Anything like a general review of the ponderous volume 
before us would be impossible; we might as well think of 
reviewing the catalogue; but observations on what we 
may call the curiosities of the awards will from time to | 
time suggest themselves—not a few having already 
cropped up. The first page of the award list su a 
train of ideas which for the moment we have not time to 
follow out, though in some they would seem to 
have a vital interest for the English manufacturing world. 
We allude to the distribution of what are called the new 
order of recompenses for “establishments and localities 
where social harmony and the well-being of the inhabi- 
tants is eminently conspicuous.” This list begins with 
Schneider and Co., “hors de Concours,” at the request of 
M. Schneider, who had accepted a nomination on the jury, 
and then follow twelve prizes and twenty-four honourable | 
mentions, each list being arranged alphabetically in the 
order of the countries in which the successful establish- 
ments exist. Amongst these thirty-six names Great 
Britain is nowhere. There are thirteen from German 
(including Austria), two from Belgium, one from Brazil, 
one from Spain, two from the United States, two from | 
Sweden, one from Italy, and fourteen from France. Now, 
we are far from being ina position to criticise these awards, 
nor is it our intention to cavil at them, but if they truly | 
represent the opinions of honourable men as to the social | 
position of the best regulated establishments and | 
communities throughout the world, it surely be-| 
hoves us to inquire well into the reasons which | 
caused the first manufacturing count in the! 
world to be absent from such a category. That we were | 
absent partly because some praiseworthy English establish- | 
meuts have not entered the lists is true, but we greatly 
doubt if it would have been possible for England to have 
taken anything like the position which from her wealth 
and commerce she ought to have occupied in this respect. 
However, of this anon. Let us now dip a little farther into | 
oth classes of awards which more specially concern our | 
ers. 








THE TRINITY HOUSE AT THE PARIS EXHIBI- 
TION. 


“ Fiat justitia, rwat celum,” which means, in the present 
instance, let us do justice to the lights and the lanterns, 
even though their pedestal be decidedly objectionable. 
Finally completed about the Ist of July, the English 
Trinity House electric light has continued to exhibit itself 
nocturnally, and to those who are fortunate enough to find 
themselves on such a level or at such a distance as to be 
within the 5 deg. of its divergence, it is certainly a most 
brilliant spectacle. Like the fine oil light in the Great 
French Phare, it is, however, seldom seen properly by the 
visitors to the Exhibition, or indeed by the inhabitants of 
Paris. A trip to Montmartre or St. Germain would 
bring an observer on to a proper level for both lights, but 
the great staircase of the Trocadero is not 4 enough, and 
it is only from the uppermost storeys of houses on this 
high ground that the eye is brought within the concen- 
trated beam of the light. It is, however, only at a con- 
siderable distance from Paris and from certain elevated 
sites that a true appreciation of the high penetrating 
power of an electric light of the first order can be formed; 
and, by the invitation of Mr. Douglas to accompany him 
and Professor Holmes, we had recently an opportunity of 
judging for ourselves in . this. matter. from a_ posi- 
tion about fifteen miles from Paris, and admirably cir- 
cumstanced for observation of both lights. A pleasant 
drive of two hours on one of the delightful even- 
ings which now and then v the monotony of the 
“ Saison affreuse” with which Paris is this year affected, 
brings us by way of Neuilly and Courbevoie to Cormeille, 
a quaint old village on the slope of a range of hills form- 
ing the north-western boundary of the Paris basin, and 
here from the terrace of a villa combining French elegance 
with English comfort and Irish hospitality, we made our 
observation of both lighthouses from about the medium 
distance over which it is intended that they should be use- 
fully visible. When first we arrived at this point of view 
we confess that we were considerably disappointed at the 
apparent inferiority of the electric to the oil light. This 
was, however, at once expiained by Mr. Douglas, who had 
ordered the light keepers to maintain the lenses depressed 
as they had been for some days—in order, as far as pos- 
sible, to throw the light down upon. Paris—till half-past 
nine o'clock that evening. We watched, therefore, with 
no small interest for the expected change, and punctual to 
the appointed hour it came. After a slight flickering, 
caused by the figures of the men in the pa el who were 
engaged in shifting the lens, the light .shone out with 
splendid brilliancy—its steady power manifestly far exceed- 
ing the maximum of each flash of the revolving oil light, 
though, as we mentioned some time ago, when describing 
the great iron lighthouse for the Roche Douvres, 
M. Lefante’s installation has resulted in as perfect an 
application of oil a and lenses as it is possible to effect. 
In comparing these — it must be borne in mind, first, 
that we are not ing invidious distinctions between 
English and French productions, but are seizing the same 
opportunity which the Trinity House have taken of nag 
comparative observations on the respective advantages o 
two distinct systems; and as the electric light has now 
been brought to a point of t perfection, and the oil 
light beside it coul camel he takaneael in its kind, no 
fairer trial of the two could well have been devised. In 
point of efficiency we were fully convinced of the immense 
copertority of the electric light, when particularly we con- 
sidered that it was placed as a steady light, giving the 
same amount of illumination round he entire horizon, 


| nation sinks into comparative 





whilst the oil light was in reality concentrating the rays of 


~~ 5 deg. in width, so that, in fact, the intensity of each 
was trebled; whilst, on the contrary, the electric 
light, as now exhibited in the Champs de Mars, has no 
vertical concentration, the rays which would be lost above 
and below the focus only being refracted by the lenses 
into one common focal belt of light. In point of 
economy there can be no doubt of the much 

cost of erecting and maintaining an electric light than 
that required for the old system, but with the immense 
interests of human life and commerce depending on the 
efficient marking of our coasts, the question of cost to a 
ive insignificance. The only 
comparison then remaining to be made is that of relative 
permanence and reliability; in fact, of the constancy of the 
two lights. Fora long time this was the rock on which 
electricity split, but the experience with Professor Holmes’ 
arrangements during nearly ten years—first at the South 
Foreland, and subsequently at Dungeness, added to five or 
six years of successful pe senmneene te the French light at 
Havre—has gone far to establish the character of electricity 
for reliable regularity as well as brilliant effect, so that we 
think we may now look forward, under the vigorous 
management of Capt. Arrow, the present deputy master, 
to a more —— adoption of a system which has been so 
pares ly advocated by Professor Holmes, and so nobly 
supported by Lady Howard. The electrical machines for 
giving the current of the Exhibition light so closely 
resemble those which we described in connection with the 
French electric light that it is unnecessary now to allude 
to them. We noticed at the time some improvements in 
detail which had been introduced by Messrs, Buckett, the 
makers of the English apparatus. From a point close to 
the _ a variation in colour, changing from white to a 
slightly purple tinge, is sometimes observable, but when at 
a distance of a mile or two this variation becomes almost, 
if not altogether, imperceptible. 

Besides the light—which we are glad to see, and its scaf- 
folding, to which we wish we could shut our eyes—the 
Trinity House have an exhibition of lanterns, leyses, and 
lighthouse models in the English section of the machinery 
gallery, which would have done them credit even if they 

ad never gone in for constructions or electricity in the 
park. The most prominent object in this collection is a 
splendid lantern for a first order light, constructed from 
the designs of Mr. Douglas, the engineer of the board. It 
is mounted on a cast iron circular framework, with double 
sheet iron panels, allowing air for the ventilation of the 
lantern to up between them. The lantern itself is 
about 15ft. in diameter, and the glass part about 10ft. high, 
divided into diamond panes by fine steel sash bars, for the 
most part forged in large sections which are rivetted to- 
gether almost invisibly after being put up. The object of 
running the bars diagonally so that the panes are diamond 
shaped, is to avoid the interference with the light which 
perpendicular bars occasion. In order that this interfer- 
ence may be understood, it must be observed that the 
og of a light as seen through a cata-dioptric lens, 
like the one which we are describing, is that of a vertical 
line of light, no matter in what direction it is viewed. 
It follows, therefore, that if any vertical bars be used in 
the lens or lantern, er with these bars, there 
will be positions in which the effect of the light will be 
considerably interfered with by their presence ; whereas 
diagonal bars crossing the vertical light line only interfere 
with it at one small point, and at a little distance the loss 
of light is quite inappreciable. To so t a refinement 
is the construction of this lantern carried that the bars are 
curved slightly in the form of a screw throughout their 
whole length, so as at every point to present their edges 
only to the radiating light. é lens is, as we have said, 
of the first order of fixed lights, 6ft. in diameter by 10ft. 
high. A belt of 60 deg. in depth is arranged with dioptric 
lenses, but above and below this belt the catoptric prin- 
ciple is adopted, in which the rays striking the bottom of 
the prism at the angle of total refraction are thus returned 
towards the focus, instead of being simply bent as by the 
dioptric prisms, The lens, which is splendidly finished, 
and has prisms almost totally free from blemish, is the 
work of Messrs, Chance, of Birmingham. Mr. Douglas’ 
lantern was manufactured by H and Co., of Millwall. 
Amongst the other exhibits of the Trinity House is a fine 


first order revolving light, constructed with eight sides, ~ 


and intended to revolve once in eight minutes, conse- 
— illuminating any given point once in a minute, 
t is holophote, and all the light of the lens for each 45 deg. 
of the circle is refracted into a ray having only 5 deg. 
divergence. Besides this light there is a specimen of the 
mast lantern for floating lights used by the board, and, as 
we have said, a large collection of models showing the 
numerous works recently completed or undertaken. We 
have the light on the Bishop Rock, Scilly Islands, placed 
there in 1858, the new one at the Needles in 1859, the 
Smalls in 1861, the Hanois, whose light is 100ft. over high- 
water mark in 1862, and the foundations for the new light 
on the Wolf Rock in the Channel, whose first stone was 
laid in 1864, but which, from the .extreme difficulty \of 
landing materials on the rock, had only been got clear 
above hig -water mark at the commencement of this year. 
Most of these works are from the designs of Messrs. 
Douglas, the engineers of the board. 
Beside the exhibit of the Trinity House is a smaller but 
a very important one, by the Northern Lights Commis- 
sioners. Facing the ‘vy, and corresponding with the 
Trinity House revolving light, is a very remarkable fixed 
light, designed by Messrs. Stephenson, of Edinburgh, for 
one of the leading lights of the river Tay navigation. It 
is rae frem the fact that it concentrates the entire 
light of the lamp upon 45 deg. of the circle, at the same 
time distributing it with perfect equality over this angle. 
It consists mainly of Fresnell’s fixed light apparatus and 
Stephenson’s annular lens, but it in fact embodies every 
ment of dioptric apparatus. In the front is a 
holophote of the ordi type, and behind is the dioptric 
spherical mirror of horizontal wholly reflecting prisms; 
from the front only 45 deg. of the lens proper Macrame 
674 deg. at each side of this angle being masked by verti 
prisms with two refracting and one reflecting surface, 


a 
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which concentrate the entire light of these 135 deg. of the 
flanks upon the 45 deg. of open lens in the centre, which 
constitutes the breadth of light actually visible. Some of 
the upper rings of the holophote are carried completely 
round the lens, and throw their light vertically on to five 
segments of horizontal double refracting prisms placed 
almost vertically over the light, and returning the -_ 
towards the common focus. Nothing can exceed the 
ingen uity of this arrangement, though, as will easily be 


land district, and Messrs. Moore and Manby of Dudley, 


nting some Staffordshire firms. 
e space into which the exhibits of these representa- 
tive firms have been crowded leaves but little room for 
the display of large samples of their products, and as in 
several instances they have ap in common with 
many other manufacturers now not present, at most pre- 
vious Exhibitions, there is a certain amount of sameness in 
what they show and in the manner of displaying it. For 


re) 


seen, unless the glass is of the finest quality very consider- | the initiated their exhibitions are ample, showing, as they 
able absorption must result from the somewhat intricate do, the admirable quality and the immense range of 
course given to many of the rays. In the same collection articles producible in almost every case; but as most of 


is a smaller 


design, and the first of its kind ever made. It is 


constructed to throw a parallel pencil of light, theo- | ciatory comparison drawn 


| 


holophote, also from Messrs, Stephenson’s the stalls are confined to a mahogany cabinet, a large table, 


or a few yards of wall space, one hears many a depre- 
5 by both foreign and English 


retically without divergence, and of the same diameter | visitors between the displays made by the first and greatest 


only as that of the lens itself. 
annular reflecting prisms, and behind semicircles of 
double reflecting prisms, which throw back the whole of 
the rays to the lamp from which they emanated or from 
which they pass forward through the lens. Beside it is an 
ingenious combination of the metallic holophote reflector 
and the prismatic lens. The metallic reflector is, how- 
ever, unsuitable for any but small lights, in uence 
of the image of the light being inverted, and the reflection 
of the calorific rays of the hot part of the flame coming 
back just on the burner of the lamp is certain to injure 
either solder or the metal. A mast Fight for the Hoogly 
river is also shown, each of the small lights of which is 
fitted with a parabolic reflector behind and horizontal 
dioptric prisms in front; it is so arran that in each 
azimuth the light from four lamps is visible. We shall 
have hereafter to refer again to the splendid specimens of 
glass lenses now made by Messrs. Chance Brothers. This 
is a manufacture in which we were in 1855 far behind the 
French, but so considerable an improvement has been 
effected by British manufacturers, that after a careful 
series of experiments lately conducted by M. Reynaud in 
the Palais de |’Industrie, he has expressed a most favour- 
able opinion of the excellence to which our English-made 
lenses have been brought. 





PARIS EXHIBITION—IRON. 
No. I. 

No word in the English language conveys so great a 
number and so great a variety of concrete ideas as the short 
one which forms the last in the heading of our article. 
Entering as iron now does, directly or indirectly, into the 
composition or preparation of every structure and substance 
employed by civilised man, produced in such enormous 
quantity and of such varied qualifications, and fashioned 
to innumerable shapes, it is not surprising that it and its 
productions should form by far the most prominent objects 
in those industrial displays which are an intrinsic feature 
of our age. 

If our task for this summer had simply been to write 
treatises on iron in its connection with the Exhibition, as 
showing the point at which its manufacture has now 
arrived, we should have found ample and interesting 
employment, and we wish some competent metallurgist 
would take the subject up and place on record the facts 
presented to us by, we think we may safely say, the 
thousands of forges and foundries which so well illustrate 
the high perfection to which this most important of all 
industries has been brought. 

For ourselves, though we have already described and 
commented on all the more important iron exhibits in the 
Champs de Mars, we feel that we can only now begin the 
short summary which we shall be able to make of this 
important subject, by observing that, limited as we are in 
space by the duty of constantly recording passing events 
in science and art, it will be wholly impossible for us to 
give our notice the extent and completeness which the 
subject deserves. In the first place, as we have already 
spoken of or shall hereafter describe the more important 
p es in which iron appears when completely manu- 

actured, we purpose in these articles confining our 
attention solely to the raw material and primary manufac- 
tures of iron and steel, giving as far as possible a collective 
account of these branches as they appear at the French 





Exhibition, and noticing, as far as our information will 


It has in front the | producing country in the world and that of those who are 


vieing with her in the race. It is true that the judgment 
of the vast mass of visitors unconnected with the iron 
trade is not immediately and directly important_to busi- 
ness interests, but we hold, as we have said before, that 
appearances cannot be altogether despised, even though it 
be in matters that address themselves to comparatively 
uninformed persons, and therefore we regret much that our 
display in the great national staples of coal and iron have 
been on so limited a scale. When we see the Dowlais Iron- 
works (late Sir John Guest’s), one of the first in name, in 
antiquity, and in size of the older English ironworks, 
which were running their hundreds of tons a week at a time 
when continental forges were little better than insignificant 
smiths’ shops, represented by a paltry black-looking stand 
3ft. square and 8ft. high, exhibiting only a few of the 
commonest sections of iron, and so contrived as to hide 
the best of them, we feel that if the Dowlais Ironworks 
came at all they might have done a little better for the 
reputation of their country if they did not care to do it 
for their own. —— to them is a display by a Cleve- 
land firm—Fox, Head, and Co.—which, though not as 
unsightly as the former, is infinitely more inappropriate. 
What on earth has the iron manufacture of England to do 


with a circular glass clock-shade on a mahogany pedestal ? 
And why should it be displayed in the shape of a wide- 
awake hat and a Chinese puzzle? 


Beginning, however, with the end of Group 6, nearest 
the d gallery, we find it opened by a more worthy 
exhibit from a not less im district than the Dowlais, 
namely, that of Lord Dudley, from the Round Oak Iron- 
works, This well-arranged case, besides specimens of the 
South Staffordshire coal, ironstone, and fluxes, contains 

uite an epitome of all the manufactured iron produced 

m thera, including round and square bars, which have 
been tested up to twenty-eight and thirty-two tons to the 
inch, double-headed rails twisted spirally “cold,” and a 
3iin. round bar tied in a knot whilst perfectly cold. The 
Barrow Iron Company have a small stand beside that of 
Lord Dudley, on which they show several first-rate 
specimens of their manufacture, which is almost ex- 
clusively Bessemer steel. They, as many of our readers 
are aware, were amongst the first to adopt the Bes- 
semer system, and have now ten converters, the largest 
number employed we believe by any one firm in England. 
Their first four were arranged in pairs of two, but the last 
six have been placed in sets of three so that two of each 
may always be available for work while the third is under 
repair. The Lilleshall Company are also in this neighbour- 
hood and make a very creditable display. Lowmoor is 
just behind Lord Dudley with sundry and various curious! 
wrought specimens of iron, twisted and hammered bot 
cold and hot. They look to us very like old faces we have 
often seen before, and indeed we believe these famous 
works have so longs d all competitors in some quali- 
ties of their iron that an have ended in surpassing them- 
selves, and cannot possibly make anything better. A 
longitudinal and cross section of a boiler shell with edges 
thickened on Alton’s plan, for the rivet seams, are admi- 
om | finished, but we almost think the principle is carried 
too far, and that the seams are made unnecessarily strong 
for the plates. The West Cumberland Hematite Company 
who have but recently become makers of puddled iron, 
though they have long been producers of the best class of 
hematite pig, show samples of plates produced at their 
works bearing a tensile strain of 26 tons to the inch. Their 


enable us, the state of the manufacture in the various | case contains specimens of the splendid ore they raise from 


producing countries. 


| which most of the English pig for the Bessemer process is 


For the reason we adduced in the case of coal, we shall | produced, and of which they give the following analysis:— 


begin with our own country, and we regret that to a 
certain extent we have the same fault to find with the 
show made by England in iron as in coal. The space 
devoted to our metallurgical exhibits in the main building | 
is ridiculously small, and we are wholly without the | 
annexes in which other countries, and France especially, | 
have shown their more important productions in this line; | 
and we are also deficient in that admirable generalisation | 
of the subject in which Prussia and Belgium particularly | 
excel, and which they owe to the parental interest taken | 
by their respective Governments in these industries, and 
the nationalised education in metallurgical science which 
has resulted from their care. 

About twenty-five English firms engaged in the produc- 
tion or prime manufacture of iron and steel are represented 
at the International Exhibition, viz., Ambrose Beard and 
Sons, of Bilston; the Blaenavon Company. the Bowling 
Tron Company, John Brown and Company, the Consett 
Company, the Earl of Dudley, the Eagle Ironworks, Shrop- 


shire; the Lowmoor Company, the Monk Bridge Iron | 


Company, Shipman and Company, Sheffield; Stephenson, 


Jaques, and Company; Cleveland district;"Turton and | 
Sons, Sheffield; Vickerman and Company, Tenby; Web- | 


ster and Horsfall, Birmingham; West Cumberland Hema- 
tite Iron Company, the Wigan Coal and Iron Company, 
tbe Ystalyfera Iron and Tinplate Company, South Wales; 
the Belton Steel and Iron Company, Leach, Fowler, and 
Company, of Neath; Taylor Brothers; Deakin and J ohn- 
stone, Fox, Head, and Company; the Dowlais Iron Com- 


y; the Governor and Company of Copper Miners; the | 
arrow Iron Company; the Lilleshall Company; besides, | 


as agents, Messrs. Dixon, representing forges in the Cleve- 


Peroxide of iron . . 94:00 
Protoxide of manganese 0°26 
Alumina ° - O12 
Lime . 0°68 
Magnesia 0°29 
Silica . ° ° 3°00 Metalliciron. 65°80 
Sulphur ‘ ° 0°13 
Moisture . 1:86 
Total 100°34 


The Bowling Iron Company have a large stall in the centre 


| of the gallery, and have displayed a good collection of small 


les of their productions, including several articles in 


| crucible steel. They are one of three firms, the others being 


the Monk Bridge, and Messrs. Taylor Brothers, who have 
continued, or rather adopted, the “pot steel” system, in 
order to supply their customers without undertaking 
the Bessemer process. One of the striking curiosities of 
the distribution of prize medals occurs in this gallery. The 
Monk Bridge Ironworks have received, as they richly de- 
served, a gold medal, but we are at a loss to discern the 


= of justice on which at the same time the Bowling 
ron Company were offered a bronze one.* For the extent 
of both collections nothing better could be desired, and 
nothing superior is shown in any part of the Exhibition, 
and to draw so marked a distinction between the two was 
far from fair to the Bowling Company. As a further in- 


stance of the questionable decisions arrived at, we may 








* Subsequently to the receipt of the above our correspondent informs us that 
02e 0: 


the Bowling tron Company hive been awarded a cold medal, thocgn 
bronze only was exhibited at the time of his visit. 





mention that the same bronze medal award has been made 
to the Governor and Company of Copper Miners, who are 
exhibitors of some sections of rails and iron of no very 
— brand. The medal is possibly given altogether 
or the company’s copper exhibits, but if it isin any way 
intended to reflect its lustre on their iron productions, 
there can have been no great discretion exercised by the 
jury who would place them and the Bowling Company on 
the same footing. This latter company exhibit a collection 
of their coal and iron stone incloling several of those 
curious nodules which are found in the bed immedi 
over the fireclay. We now come to John Brown 
Company, who alone of all English iron makers have sent 
really large specimens to the Gen de Mars. In what 
is known as the Whitworth and Armstrong shed, they 
have placed part of an 18}in. armour plate which, when 
rolled, was 14ft. x 6ft. wide, and weighed about 20 tons. 
Besides this they have a splendid plate upwards of 30ft. 
long, 5in. thick, and 33ft wide. The Admiralty have sent 
nad a still more Pree gees a, which is exhibited 
in the t gun y Colonel Younghusband, 
of eh ge we ma, justly feal proud. The following label, 
which is attached to the battered plate, gives ppt de- 
scription of the exhibit :—“ Rolled iron sheet for works of 
permanent defence, made by Messrs. John Brown and 
rs age of Sheffield, July, 1864.” Portion of a plate 
which measured 14ft. long, 6ft. wide, 134in. thick, and 
weighed 20 tons. Wien Seen from the fire before the 

operation of rolling it was 2lin. thick. The shot 
marks upon it as follows :— 


























3.3 CANNON. STEEL SOLID SHOT. 
gs Ss 
He cuare. 

Nature. Weight. Weight. | Velocity. 

in. | owt. kilos. | Ibs. kilos. | Ibs. kilos. |ft. metres. 

1056 |Armstrong7 | 139§= 7,112| 18 = 82 | 115= 523 |1370=418 
1057 |, «= 8] 1804 = 7,099 | 22 = 100 | 150= 68'2 |1292 = 396 
1058 | 5, 8 |139h— 7,099| 92 = 10-0 | 150 = 68-2 |1292 = 394 
1059 | 5, 9°28) 2424 = 12,342 | 30} = 13°8 | 222 = 100-9 |1322 = 403 
1060 ” By 2424 = 1 36 = 16°4 | 285 = 129°5 |1209 = 369 
1065 | , «10 | 242 = 12,342 41d — 18° | 286—= 130 1273. 888 
1067} }, 9°22) 2424 = 12,342 | 39h—18 | 221 = 100°5 [1395 = 425 
1115 |, s«922) 2424 = 12,342 | 30-138 | 217—= 986 [1322 = 408 








To return to Gallery 6 in the main building, we find the 
Atlas Works here exhibiting a large collection of articles 
in Bessemer steel, including a railway tire nearly 9ft. in 
diameter, a number of connecting-rods, slide valves, and 
pistons formed from the hammer, so as to leave little to be 
done by the turning or planing tool. In smaller matters 
there are also some beautifully finished railway buffers, 
the cases of which, instead of being of cast iron, as 
formerly, are now shaped from plate by successive dies. 
One of the most prominent objects on the stall is a beauti- 
fully finished railway axle fo hollow on a mandril 
on Deakin and Johnstone’s plan. ere can be no mistake 
about the title to a gold medal either of this or the Low- 
moor Company. 

Thomas Turton and Sons have quite an elegant case in 
this gallery, but most of its contents are beyond the 
of raw material and primary manufactures, of which we 
are now treating. ir crucible steel comes, however, 


quite within our , and we cannot without 
noticing its first-rate quality, as displayed b; treatment 
of a number of samples of bars, some of which have been 


broken by direct tensile strains, and some by torsion, 
whilst short sections have been subjected te compression. 
The uniform homogeneous —_— of the metal is clearly 
shown by the fracture of the different sections, and the 
fine, almost ductile, qualities of the metal are traceable in 
the great diminution in circumference of the bars previous 
to fracture by tensile strain. Further on, after i 
several exhibits of different metal productions, we come to 
a section of the centre of the gallery shared between the 
Monk Bridge Works and Messrs. Taylor Brothers. The 
former, as we have already said, have a highly creditable 
collection, which is not the less interesting use all its 
component parts are trade articles, and no time or expense 
has been wasted in the production of objects which could 
never be of any possible use. A pair of 8ft. 2in. railway 
tires, such as are used on the North British for the driving 
wheels of passenger engines, and the largest, we believe, 
employed on any railway line, forms the back of their 
stall. These tires, which are unturned, show a great per- 
fection of finish, and were withal a difficult section to 
roll, for besides the rail flange they have an under flange 
in front and an offset or projection behind the thickened 
part of the tire under the rail flange. The front plate for 
a locomotive fire-box is admirably flanged to take the shell 
and tube plate, and is good both as a plate and as a piece 
of boiler work. A cast steel wheel tire of ordinary dimen- 
sions is also exhibited in the rough, as it has been punched 
and hammered out from the ingot. The position of the 
Monkbridge Works between the Midland, Great Northern, 
and London and North-Western lines is shown by an 
engraving over one of the cases. It is worthy of remark 
that the whole of the iron for Messrs. Kitson’s fine loco- 
motive, which has obtained one of the gold medals given 
to English locomotives, was made at these works, which 
are, we believe, the property of the Messrs. Kitson, jun., 
so that both the material and workmanship of the loco- 
motive were the production of the same family. Messrs. 
Taylor Brothers have a somewhat similar, though smaller, 
collection to the foregoing. A cast steel ——— with 
sundry bosses on its circumference, is a good specimen of 
crucible work, and their rolled tires are also as good as can 
be desired. Most of them are, however, sent m bored 
and turned, so that there is not the same facility for judg- 
ing of the finish of the article as it came from the rolls. 
Opposite these two stalls is a large table displaying the 
raw material and productions of Messrs. Leach, Flower, 
and Co., of Neath, who are now amongst the 

makers of tin and turned plates in South Wales. 

show beautifal stalactites of the Cinderford iron ore whi 
they use, and samples of the faggots, blooms, and plates in 
their various stages of preparation up to the finished tinned 
or leaded sheets, which, so far as one can judge from per- 
fect smoothness and polish, are of excellent quality. A 
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rather novel use is made of some of their tin plate, the | i 


firm using pieces of it as cards. In the machinery gallery, 
close to Hick, Hargreaves, and Co.’s Corliss engine, the 
Bolton Steel and Iron Company show a Bessemer steel- 
cranked axle and a straight axle of the same material, 
both of perfect soundness and finish, and both already 
t for a Swedish Government railway, 244 of the 
axles having already been supplied to the London 

and North-Western Company. We t we have now 
noticed almost all the primary manufactures of iron ex- 
hibited by English forges. If we were to go as minutely 
similar 


into uctions sent in by France, Belgium, 
and Prussia, we should make a book as large as the prize 
list itself, which is about to appear in a somewhat pon- 


derous volume. Hf, however, our exhibitors are few and 
their space small, there is no fault whatever to be found 
with the quality of the articles sent in. The whole 
exhibit can only be regarded as a little sample of what 
can be done in England, and if there is no kin 
or peculiarity as compared with 1862, it is 
because these manufacturers were then so far in advance 
of anything exhibited by the rest of the world that they 
really needed little improvement. The Bessemer process 
has, it is true, been vastly extended and planted on an 
even firmer basis than it then occupied, and almost, as it 
were, encouraged by it, the ancient crucible steel has been 
applied to many uses, and to a larger class of articles than 
was usual in jand some years ago, but beyond the 
development in contradistinction to the perfecting of the 
various processes of manipulating iron, we have needed 
little et done little in the last five years. With other 
countries the case has been different, but we must defer 
our consideration of their exhibits till our next number. 
(Zo be continued.) 





PARIS EXHIBITION—THE RAILWAY BRIDGE 
OF BOATS OF MAXAU, ON THE RHINE. 

An excellent model of this structure is exhibited in the 
German department of the Paris Exhibition. If we may 
so express ourselves as to the model of a structure, it may 
be said to be a working model, inasmuch as it is on a 
sufficiently large scale to be actually floated on a large 
trough of water, area a segment of the great river 
it spans, and all the adjustable parts of the structure are 

ble of their proper motions. 
emporary, or apm temporary, structures of the 

i class, for passage of locomotives or railway 
trains, were very much put out of vogue at an early period 
of. railways by the palpable failure of the suspension 
bridge constructed on the Stockton line by the elder 
Stephenson. The flexibility of the platform of that un- 
fortunate structure made every engineer recoil from the 
notion of repeating flexibility of Pees, see in another shape. 
Thus, although between 1840 and 1850 several projects 
arose for the crossing of the great river channels of the 
Continent by intended railways upon floating bridges of 

mtoons or boats, such structures, though long known and 
in use on the Danube, Elbe, Vistula, Rhine, &c., for the 
passage of common road traffic, and sere bs great 
advantages of cheapness and simplicity, and of being con- 
structed of timber mainly, were yet not adopted into 
railway use. The chief difficulties which presented 
themselves to the adaptation of these structures to railway 
purposes arose from the often great differences of level of 
the water surface of those rivers between their summer 





and winter regimens, to which all floating platforms must 
accommodate themselves as usually constructed. This for 
common road traffic was met without serious difficulty by | 
the very wide limits within which the slope of the floating, | 
or partly floating, ramps of approach might be varied. | 
But for railway purposes these inclined planes of approach | 
must be regular and tolerably uniform, and could not vary | 
at different seasons beyond moderate limits, nor exceed at 
any time a safe workable gradient. Furthermore, all such 
bridges must be competent to open and close, as regards a 
of their total length, sufficient for the passage of the 
mercantile and passenger navigation of the river. This | 
opening and closing occurring frequently must be of such 
a nature that the displacement and replacement of the 
opening portion of the whole must be effected with ease 
and rapidity. Its structure also must be so contrived that 
the junctions of the rails should upon replacement be 
restored with perfect exactness and safety to the rolling 
load. Beyond this, the circumstances of these great rivers 
at the breaking up of the winter ice, or even under those 
of exceptionally great floods, are such as to demand that all 
such bridges shall be totally and rapidly removable, so as 
to leave the waterway perfectly free, and yet be capable of 
replacement and readjustment with ease. 

Lastly, the total surface exposed to the pressure of the 
current must not be so excessive as to endanger the moor- | 
ings, which in the case of a railway bridge should preserve 
almost complete the rectilinearity of the platform and | 
rails, nor must the moorings required be of a very costly or 
exceptional character. ith all this, however, the plat- | 
form and pontoons together must constitute an ensemble of 
sufficient Ceneear and stiffness that a given maximum 
rolling load—and that a large one in the case of railways 
—should not produce too deep a dip or depression just 
beneath and odious to such load, 

These conditions taken altogether involve a practical 
problem of a simple character enough as to principles, but 
undoubtedly demanding much judgment to carry out in 
the best manner; and it is not to be wondered at that for 
several years the railway engineers of the Continent hesi- 
tated to attempt it. 

In one case, however, at least, the problem has been 
solved, if not in as complete a way as future experience 
may yet render possible, in yet a very creditable and suffi- 
cient manner, viz., in that of the railway bridge over the 
Rhine near Maxau, which we here illustrate and describe. 

The natural configuration of the great valley of the 
Rhine—one which, viewed en grande from the debouchment 
of the stream from the mountain recésses whence its sup- 
plies are drawn, to the plains of northern Europe, north | 
of the parallel of Odegue —consists of a deep and! 





| above the Rhine scale or bench mark, but since that date 


irregular cleft, with rapidly-sloping and much-interrupted | 
sides, here and there reaching the altitude of aniline 
has compelled the construction of two distinct railway 

ms—one on either bank—running at various distances 
from the river, but, upon the whole, parallel with the 
windings of its stream. 

Such may be seen, upon any European railway 

to be the general character of the lines stretching at 
both sides of the Rhine—almost from Schaffhausen to 
Aix-la-Chapelle—with the great river always between 
them. These the magnitude of the stream itself, and the 
conditions of its waters, have precluded being united at 
very ag Fans by permanent bridges, on grounds of 
expense. y are — however, by iron bridge 
structures at Cologne, Coblentz, Maintz, and Kehl, &c. 
Towards the upper portion of its course, but below 
Neuburg, the Rhine runs through German territory, as 
every one knows, and there the railways of the Grand 
Duchy of Baden, and of the Bavarian Palatinate, traverse 
its banks on either side. 

Although these lines running parallel to the river 
between Bale and Manheim were already, in 1864, in 
communication by the permanent bridge at Kehl, opposite 
Strasburg, in French territory, and were about further to 
be Dyers by a bridge, then in pro between Manheim 
and Ludwigshaven, it still seemed desirable that lines so 
important as those from Stuttgard, by Pforzeim, Durlach, 
and Karlsruhe, on the right bank, and those on the left, 
between Strasburg and Landau, forming part of the great 
link to Homburg, Saarbrucke, and on to Metz, and more 
northward to Trier, should be united at another and an 
intermediate point, and wholly in German territory. 

An additional inducement for the construction of such 
an additional bridge lay in the more cheap and facile 
transport of coal from the Saar coal-field between the 
Bavarian Palatinate and the Grand Duchy. It was there- 
fore determined to throw a railway bridge of some sort 
connecting these lines across at the most suitable inter- 
mediate point between Kehl and Manheim; and one nearly 
opposite to Karlsruhe, on the river, appeared to be that 
point, where a branch from the line at Karlsruhe, and on 
the general level of the rails there, should be constructed, 
passing by Knielingen and terminating at Maxau, on the 
river’s —- bank, and then should cross to Maximiliansau 
on the left bank, and there join into a branch constructed 
from the lines of the Palatinate, and issuing from these at 
the level of the rails at Winden. 

The natural course of the Rhine near Maxau was 
extremely tortuous, and the effects of this in flood seasons 
so disastrous that in 1817 the course of the river was 
“corrected,” at the joint expense of the governments of 
either bank, and its channel there reduced to one great curve 
convex to the west, and with a radius of about 840 metres. 
The result of this large work was to produce out of the 
old channel or parts of it, the Rhine port of Maxau, com- 
pleted in 1842, and the level of the rails of the new branch 
line at this side were adjusted with reference to the ship- 
ment and unshipment of coal or other goods into or from 
barges lying in those basins, so that the river navigation 
system is fully united with that of the two sets of rail- 
ways. 

The city of Karlsruhe undertook the charge of the 
branch line from its walls to the river, and the railway 
administration of the Palatinate that from Winden to the 
other bank, facing each other at a point where a floating 
bridge for common road traffic had existed since 1842. 
These short lines were opened in 1862-63 to the river 
banks, which are here 240 metres apart usually, but 270 
in winter. In the treaty of 1861 the junction had been 
provided for, and in 1864 the construction of this floating 
bridge to effect it was proceeded with at the joint expense 
of the two governments, and under joint supervision. 
Herr C. Miller, being the engineer charged with its 
execution by the Bavarian Government, under the direc- 
tion-in-chief of Herr M. Basler, the engineer-in-chief of 
the Palatine railways, who was the original designer of 
this bridge. 

The building of the pontoons was commenced in 1864, 
and the entire affair was completed within a twelvemonth, 
viz., between May, 1864, and April, 1865. The work was 
done by contract, and by several contractors, who acted 
under a schedule of prices, and the total cost was as fol- 
lows :—Ramp or slope of approach of the left bank, 
8762°94f.; ramp on the right bank, 8737°25f.; bridge 
proper, or between these, 310,124°53f.; in round numbers, 
total, 328,0008. 

We proceed to describe generally the bridge itself, which, 
however, by the aid of the illustrations we have given, 
needs but little description. 

The river bottom at the site of the bridge is composed of 
quartz gravel in pebbles from the size of a nut to that 
of an egg, mixed with fine sand. The banks slope usually 
about 5 to 1, and are protected by rubble facing thrown in, 
and by a pitched toe, and by facines, 

The difference of level between the surface of the highest 
and the lowest waters of the river since 1817 is 6°69 metres 


the difference has only on five occasions reached 3°60 metres, 
and it has fallen once 1°77 metres below the same scale; 
but the average dry weather level is 1°50 metres, so that 
the average limit of rise and fall amounts to 5°10 metres. 

The slope of the water surface of the Rhine here is 
0°292 metres per kilometre, and the mean velocities of the 
current in different states varies from 0°89 metres to 
2°10 metres per second. The total volume of discharge at 
the time of the highest floods is three and a-half times that 
of the average, and twelve and one-third times that of the 
dry river supply. The bottom about the site of the bridge 
is very irregular as to depth, and, owing to the secular 
effects of the difference in regimen between high flood and 
dry weather supplies, the deepest part of the cross section 
of the channel wanders from one side to the other of the 
river, within periods of about three years or so. 

The result of this peculiarity in the river is that the 
fair way for navigation also has to wander from one side to 


places, one at either side, where the bridge could be 
opened for the passage of boats, &c. <a 

How far the river navigation is important, and how far 
the opening for it can interfere with the railway, may be 
— of from the facts following. 

e bridge was opened for navigation the following 
number of times, viz.:—In 1862, 896 times; in 1863, 
1020; in 1864, 920. But this is not spread equally over 
the year. The navigation is greatest in May, June, and 
July, and least in the depth of winter, when, from that 
and other circumstances, the railway goods and coal traffic 
is 


— or twice a day suffices to open the bridge in 
winter, twice or thrice in spring and autumn, and four or 
five times in the twenty-four hours in summer, the boats 
passing always in batches, so that the interruption is not 
very great. 

It takes about an hour to open and close the bridge and 
= the boats on each occasion, so that in summer the 

ridge is useless for trains about four hours out of the 
twenty-four. The ordinary winter ice does not necessitate 
the removal of the bridge, nor of any of the floati 
bridges on the Rhine; but once or twice usually in ontk 
winter, and sometimes, but rarely, as much as three or 
four times, The debacle, commencing with the “ground 
ice,” when the wind is from the north, and the Centigrade 
thermometer sinks to 8 deg. or 10 deg. of cold, comes down 
in such force that the bri has to be loosed from its 
anchor moorings, is separated into pieces, and removed and 
floated into the basins of Maxau, where it remains snug 
until the danger be passed. 





The general design of the bridge consists of a timber 
platform divided into three parallel bands—a middle one 
of 3°5 metres clear width for a single line of railway, and 
two side passages with timber balustrades, and having 
each a clear width of 4:0 metres for common road traffic. 
This platform is put together sin segments, each supported 
upon three flat-bottomed and sharp-ended wall-sided 
timber pontoons. The platform timbers rest not onlyupon 
the bottom cross keelsons of the pontoons but upon their 
gunwales, as may be seen in the engravings. 

The general disposition of the pontoons and framing will 
be readily understood from the illustrations on page 67, 
representing the section and plan of a part of the bridge. 
The pontoons next the shores are placed closer together 
than any of the others, because these have to support not 
only the platform over them but a part of the weight of 
the ramps of approach; and as these bear upon one side 
only of the platform segments here, the two pontoons next 
that side are close together, as seen in the plan page 67. 

The pontoons next the shore are moored to it by diagonal 
chains, all the others are moored by anchors into the bed 
of the river, and each pontoon is provided with suitable 
timber bitts for the chains, while those of the two movable 
segments for the navigation openings are provided also 
with crab purchases, as shown in plan, page 67, by which 
these are drawn out and restored to their places. 

The ramps of approach each consist of platforms framed 
together resting upon the solid ground at the land end, 
and on the pontoons at the other. Those for the ap- 
—— to the lateral roads for ordinary traffic are short, 

ut those for the central line of railway are each about 
75 metres in length, and are supported at intervals of 
about 6°5 metres by cross beams ing beneath, The 
ends of these cross beams, which are of double rolled 
T iron in section, oversail the sides of the platform, as may 
be seen in the general transverse section, and in 
sectional elevation, and in the plan on page 67. The ends 
work up and down vertically between guide timbers in 
— and each end is supported by a vertical screw. 

ese screws are the instruments of support, and also of 

adjustment, in relation to the water level, of these ram 
Their arrangement will be readily comprehended from 
detailed engravings we have given. Twostirrup ye | 
the end of the beam below up to a crosshead above. 
this a nut threaded upon the fixed screw sustains the beam 





the other, following the deep water; and, as a consequence, 
from this it was deemed indispensable to provine two 


end. The lower side of the nut is formed into a bevel 


i 
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THE BRIDGE OF BOATS ON THE RHINE AT MAXAU—DETAILS OF BOAT CONNECTIONS. 
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wheel, and a bevel pinion moved by a hand winch takes | 
into this, and being supported in a bearing which is itself | 
connected with the stirrup bars, so it always keeps its | 
lace relatively to the nut, which is thus caused to traverse 
it up or down the vertical screw. 

The projecting pieces at the lower end of the 
stirrup bars at both sides, as well as the screws Mrs 
selves, guide the ends of the beams in their ascent or 
descent. The arrangement of these screws and nuts is| 
simple, and not devoid of mechanical elegance. They are, | 
with the ramps themselves, simply regulated by hand, as 
the state of the waters may require. 

It is scarcely necessary to say more as to the construc- | 
tion of these ramps, as our figures make this in detail 
pretty obvious to every practician. 

As regards the methods for uniting the several segments 
of the platform together so as to admit of transit both for 
road traffic and trains, two methods are employed. The 
one is that whereby the fixed segments (so to say), that is 
those which are never to be moved except in debacle, and 
those which are liable to frequent movement for navi- 
gation. 

Figs. 1, 2, and 3 above show the junctions for the fixed 
segments, as respects the railway, in cross section, in 
longitudinal section, and in plan. It will be seen that the 
junction and the stiffening into one, is effected by a 
movable length of rail upon an equal length of longi- 
tudinal timber sleeper, both of which, when in place, are 
securely clamped down to the platform framing, and in 
line with the other rail across these, by the help of four 
wrought iron jointed side straps with cotter holes through 
their — ends, where these come into contact with the 
wood sleeper at each side (Figs. 1, 2, and 3), the 
cotters going across beneath the rails, which are themselves 
secured down to the sleeper. At either side of the rail- 
way platform the common road junctions are secured by 
the means shown in Figs. 4 and 5. 

These consist in the adjustable chain and toggle lever 
seen in Fig. 4, to bring and keep the meeting edges | 
together, and of the loose pieces of longitudinal timbers | 
seen in the same figure, and secured down and in place at | 
four points by as many screw stirrups, the screw point | 
bearing upon iron bushings on the top side of the beam. 














tinuous iron splice, and give not only lateral steadiness but 
union against unequal vertical pressures. To more effectu- 
ally prevent any inequality of the rail ends resulting from 
this (which might prove dangerous to the passing train) 
a powerful square wrought iron bolt under each rail, as 
seen in the figures, is shot into its sockets beneath both 
meeting cross beams of the two platform segments; this is 
moved by a lever applied in a socket, &c., as seen also in 
the figures. 

The landward ends of the ramps rest upon a cross axis 
and bearings, as shown in Fig. 7; the other end, when the 


‘ramp rests upon the first pontoon and connects with the 


floating system, is also hinged, and an ingenious arrange- 
ment of a stiff supporting spring beneath takes off the 
jar that would otherwise arise when the rolling load passes 
from the one form of support to the other, z.¢., from the 
solid to the floating support. There are a good many 
other minute details of the ironwork, &c., of the junctions 
of this bridge, which it would be tedious to go into, and, in 
fact, which could scarcely be rendered intelligible without 
numerous detailed drawings to a large scale. These show 
the care with which every part has been thought out, and 
every condition liable to produce accident by a possible 
“run off,” foreseen, and provided against. 

There is very little masonry about the work—none in 
fact but the side and end walls of the ramp-fixed framing 
and the pavement beneath the platform of that for the 
railway and for the approaches, &c., of the carriage ways. 
Oak and fir are the timbers employed for the pontoons, 
which are iron fastened and tarred. Each ordinary 
pontoon has a horizontal section of 62°90 square metres, 
and takes rather more than 123 tons at the centre of pres- 
sure vertically to force it down 0°20 metre, which is the 
maximum disturbance fixed for the structure by a rolling 
load. The end pontoons, which partly support the ramps, 
have each a horizontal section of 90 square metres, and 
16 tons will only depress the first pontoon about 
0°10 metre, without reckoning any relief given by the 
rigidity of the ramp itself. . 

A special locomotive is adapted to the bridge, weighing 
about 15 tons, carrying its own tender, and this is capable 
of bringing across upon the level road 370 tons in a train, 
and of taking up the ramps 150 tons train with an inclina- 


Z 


The method of coupling and securing the movable seg- | tion of 0°01 per metre, or 55 tons with inclination 0°02 per 
ments of the navigation openings are shown in Figs. 6 | metre, or 33 tons with inclination of 0°03 per metre, which 
and 8. A short intermediate length of rail and sleeper is| is the maximum. The approaches at both sides are level. 
detachable by an ingenious system of hinged and folding- As the stations for goods or passengers are close by at 
back fish-plates in the web of the rails at their junctions, either side, twelve transits each way per day are easily 
and by hinged side plates (also a sort of fishes) to the | made, and from the average conditions of the water levels, 
sleeper sides beneath. These when in place are, as respects and therefore of the ramps, from 60 to 75 tons pass in 
their hinged or movable ends, cottered together through train each time, equal to 1600 tons per day passed both 
the sleeper, and thus grasp it as though they formed acon-., ways—that is to say, the loading for from 100 to 200 
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wagons, and this is done without working at night, by which 
the cross trattic may be nearly doubled. 

It must, we think,.be conceded that this is a very meri- 
torious engineering work, measured by what it can effect 
and what it has cost. To transport safely and continuously 
from 1500 to 3000 tons of goods across.a great and rapid 
river over a bridge of more than a thousand feet in length, 
by a structure which has cost little more than £13,000, is 
to combine cheapness with efficiency in a high degree. 

It is a fair subject for speculation and contrivance 
whether it would not be possible to construct floating rail- 
way bridges of iron across rivers whose waters vary in 
level, in such a way that necessarily the pontoons and the 
bridge should always maintain the same level in relation 
to the shore. We believe it practicable in certain cases, if 
not in all, and if so such pontoon bridges would present a 
means for crossing our great Indian rivers by railway at 
less than a tithe of the cost of fixed iron structures, such 
as those of the Soan, or that contemplated above Calcutta 
over the Ganges. 








PRUSSIAN RAILWAYS.—The average return realised upon the 
capital expended in the construction of Prussian railways is about 
8 per cent. upon a total of £90,000,000. The length of railway 
in working order at the close of last year was 5762} miles. In 
this total are included the lines on the territories acquired last year 
by Prussia, 


Messrs. WEBB AND Son’s TANNERY AT ComBs.—We learn from 
the Suffolk Chronicle the following interesting particulars of these 
works :—They cover a considerable extent of ground, and are re- 
markable for their independence of external aid. Gas is made 
ps the premises, and every department lighted by it; water, of 
which a large supply is ay eg is raised from an artesian well 
nearly a padi 9 feet in depth; a fire-engine and an extincteur are 
kept always ready for use. There are wheelwrights, black- 
smiths, coopers, carpenters, painters, and, indeed, workmen of 
every trade which is called into requisition in the tanning, curry- 
ing, leather-dressing, leather-banding, and other businesses carried 
on by Messrs.. Webb and Son; and for the various workmen in the 
employ of the firm insurance societies, savings banks, and improve- 
ment societies have been instituted. Skins of all kinds are used, 
including ‘‘ Spanish horse hides,” as the skins of the wild horses 
of the American prairies are called. The waste steam is used for 
accelerating the drying of the hides. In the making of machine 
bands only perfect ox hides are used, free from cuts in the process 
of flaying; and to this in some degree is due the very high cha- 
racter the firm enjoys for this important article. The transactions 
of the firm are very large, as may be judged, when it is stated that 
when we (Suffolk Chronicle) visited the works there were about 
12,000 nearly finished skins in one department, and that the majo- 
rity of the houses in the village of Combs are occupied by the em- 
ployés at the tannery. Indeed, Combs and the tannery are in- 
separable. The proportion of old servants in the employ of the 
firm is very large, and it is not at all to be wondered at that when 
a man gets into such comfortable quarters as Combs tannery— 
where he finds employers who do all in their power to advance his 
social position—he should do his best to remain in them, 
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REPORT RELATIVE TO TECHNICAL EDUCA- 
TI 


(Continued from page 59.) 
1. From Rev. Canon Norris, M.A., late one of her Majesty's In- 
spectors of Schools. 
June 3, 1867. 


My Lord,—During my four weeks’ work at Paris asthe English 
juror of class 89 (primary instruction), I had more than one con- 
versation with the English jurors of other classes on the subject 
to which Dr. Lyon Playfair’s letter has invited your lordship’s 
attention. 

Two questions are raised by that letter :—1, Is England really 
loosing her advanced position in those industries which involve the 
application of science to production? 2. If so, is it due to our 
comparative backwardness in the teaching of what, for shortness 
sake, is called applied science ? 

In reply to the first question I must ow that, without any ex- 
ception, it seemed to be the impression of those with whom I spoke 
on the subject. Only with special reference to one of the grounds 
on which Dr. Playfair bases his judgment I would venture to 
suggest some caution. I do not think that a comparison of the 
awards made to the several nations by the international jury is a 
trustworthy evidence of the respective merits of those nations. 

The upshot of my experience of the jury work was this, that 
these international exhibitions had already outgrown the conditions 
under which the justice of such awards could be considered at all 
certain. 

However, Dr. Playfair’s opinion is by no means made to rest on 
this ground only. He speaks from a lurge and independent know- 
ledge of the subject ; and, as I have said, I found the opinion uni- 
versal among those with whom I spoke. 

I come then to the second question:— Assuming that we are making 
less industrial progress than France, Austria, and Prussia, how far 
is this due to England’s backwardness in the technical education of 
her artisans? 

And here, very deliberately, I must confess that my examination 
of the things sent from Austrian, French, and Prussian schools, 
compared in my own mind, not with what England sent (for we 
were not at all fairly represented), but with my own knowledge of 
what England might have sent, led me to believe that while in the 
matter of primary education we were, tosay the least, well abreast 
of those three nations, yet in the matter of higher instruction, of 
all that tends to convert the mere workman into the artisan, 
Austria, France, and Prussia were clearly passing us.—I have, &c. 

The Lord Taunton, &c. &e, J. P. Norris. 


2. From John Tyndall, Esq., F.R.S., Professor of Physics in the 
Royal School of Mines. 
June 3, 1867. 


Sir,—I hardly think that an Exhibition in Paris furnishes the 
means of accurately testing the comparative merits of English and 
French education. 

The simple inconvenience of transport tends to render England 
worse represented than France. 

Still on other grounds I would express a general concurrence in 
the views of Dr. Playfair. The facilities for scientific education 
are far greater on the Continent than in England, and where such 
differences exist, England is sure to fall behind as regards those in- 
dustries into which the scientific element enters. 

In fact, I have long entertained the opinion, that in virtue of 
the better education provided by continental nations, England 
must one day—and that no distant one—find herself outstripped 
by those nations, both in the arts of peace and war. Assure as 
knowledge is power this must be the result.—I am, &c 

H. J. Roby Esq., &c. Ke. JOHN ‘TYNDALL. 


3. Lrom Edward Huth, Esq. 
Oakfield Lodge, Huddersfield, June 3, 1867. 

Sir,—I have read with much interest the letter of Dr. Lyon 
Playfair, addressed to Lord Taunton, on the industrial or want of 
industrial education in England, a copy of which was enclosed in 
your favour of the 3lst of May. The great experience and high 
authority of Dr. Playfair might also be sufficient to prove his case. 
Ias a humble individual can only say that I agree with him in 
toto. ° 
Having closely examined the woollen textile fabrics during the 
Exhibition in 1851, and having acted as juror for these fabrics in 
the Exhibition of 1862, as well as the present one in Paris, I had 
opportunities of comparing the progress that has been made by 
various countries in this important branch of industry. 

I am sorry to say that, although we may still be unsurpassed in 
many of our productions, we no longer hold that pre-eminence which 
was fe ob to us in the Exhibition of 1851. 

Although an porste which has attained a considerable state of 
perfection does naturally not advance in ten years as rapidly as the 
one which was at that period less fully developed, I fear that the 
enormous strides that have of late been made by our continental 
rivals in France, Belgium, Prussia, and Austria will make it daily 
more difficult for our woollen manufacturers to hold, not only their 
former prominent position, but even in many cases to maintain their 
present one. 

It is high time that not only the Government, but that every 
individual who loves his country, should make thorough inquiries 
into the causes of such a state of things. 

Like Dr. Playfair, I made it a point during my stay in Paris 
to converse with many English as well as foreign jurors on this 
point. 

I found my fora long time previously entertained convictions 
entirely confirmed, that it is the want of industrial education in 
this country which prevents our manufacturers from making that 
progress which other nations are making. Fromall I could see and 
learn I found both masters and foreman of other countries much 
more scientifically educated than our own. 

his, however, is not all. The workmen themselves of other 
countries have a far superior education than ours, many of 
whom have none whatever. Their productions show clearly 
that there is not a machine working a machine, but that brains 
sit at the loom, and intelligence stands at the spinning wheel. 

Seeing and feeling the results of this as thoroughly as I do, you 
must permit me for one moment to travel beyond the contents of 
Dr. Playfair’s letter, and ask of what use isan industrial scientific 
education to our working population if they have not had a good 
elementary education to begin with ? 

This, I know, opens a wide and fruitful subject of controversy, 
but one which one day must be grappled with, and the sooner this 
is done the better it will be for England. 

Voluntary education has done much, but the progress is too slow, 
and the great question is, whether compulsory education must 
resorted to. 

This, I know will grate harshly on many an ear, and so it did on 
mine some years ago. 

Seeing what it has done for other countries, and being convinced 
that a good general education is the great secret of their rapid 
strides in art and manufacture, I haveentirely changed my opinion, 
and I am glad to say that the many eminent men in different 
stations of life with whom I conversed in Paris on this subject are 
all of the same opinion. 

Let wiser heads than mine find out the right way to accomplish 
this and to make it acceptable to all. 

Let this national elementary education once be established 
throughout the country, and you have a fine nucleus for scientific 
industrial schools, in nearly all our manufacturing towns at least, 
in our mechanics’ institutions, wherever such institutions are 
properly conducted. 

Pray excuse me for going so far beyond the inquiry contained in 
your letter ; my only plea for doing so is the deep interest I feel 
in education and the advancement of all branches of industry in 
England.—I have, &c. Epwarp Hurts. 

HL. 1. Roby, Esq., Schools Inquiry Commission, London. 





(Second Letter.) 
: Oakfield Lodge, Huddersfield, July 1, 1867. 

Sir,—A short absence from home prevented me from returning the 
enclosed sooner. 

To avoid misunderstanding I desire to make only one remark in 
explanation of what I say about mechanics’ institutions forming a 
nucleus for scientific industrial schoc!s, 

Of course I do not mean to say that our mechanics’ institutions 
could do the work of the higher industrial schools which I should 
like to see established by Government for those who are able 
> pay a reasonable price for the instruction they receive in 
them. 

But if a general system of sound elementary education were to 
be introduced in this country. our mechanics’ institutions could 
take a far higher standing in the pr tion of scientific instruc- 
tion to the really working population instead of being ceenpeties, 
as they now are, to confine themselves almost exclusively to ele- 
mentary instruction.—I have, &c. Epwakb Hots. 

H. J. Roby, Esq., &c. &c. 


5. From Edward Frankland, Esq., F.R.S., Professor of Chemistry 





in the Reyal School of Mines. 
Royal College of Chemistry, 315, Oxford Street, W., 
June 4, 1867. 


Sir,—I am favoured with your communication of the ‘31st ult., 
enclosing a letter addressed by Dr. Lyon Playfair to the chairman 
of her Majesty’s Schools Inquiry Commissioners, and requesting 
to state whether I agree with ‘the substance of that letter. In 
reply I beg to say that Dr. Lyon Playfair’s communication substan- 
tially expresses my own convictions in regard to the matters therein 
mentioned. 

As a juror in Class 44 of the present Paris Exhibition, I was not 
only forcibly struck by the want of evidence of progress in the 
different branches of chemical manufactures carried on in Great 
Britain, but still more so at the great advances made by other 
nations, but more especially by Germany, France, and Switzerland, 
in respect of such manufactures since the year 1862, when as a 
juror in the corresponding class, I had also an opportunity of com- 
paring the chemical manufactures of different nations. 

I quite agree with Dr. Playfair in referring this want of progress 
in the manufactures of this country chiefly to the almost utter lack 
of a good preparatory education for those destined to take part in 
industrial pursuits. This great defect in the school and college 
education of England affects the masters and managers of our 
factories even more deeply than the workmen themselves. The 
former have but rarely had any opportunities of making themselves 
acquainted with the fundamental laws and principles of physics 
and chemistry ; they therefore find themselves engaged in pursuits 
for which their previous education has afforded them no prepara- 
tion, and hence their inability to originate inventions and improve- 
ments. It is true that such men not unfrequently imagine them- 
selves inventors, and the yearly files of patent specifications abound 
with ifstances of their so-called inventions. The great loss of 
time and money attending these futile patents would be rendered 
impossible by a very moderate, if accurate, knowledge of chemical 
and physical science. 

In the polytechnic schools of Germany and Switzerland the 
future manufacturer or manager is made familiar with those laws 
and applications of the great natural forces which must always 
form the basis of every intelligent and progressive industry. It 
seems that at length this superiority in previous training is more 
ti: ncounterbalancing the undoubted advantages which this country 
‘ossesses in raw material.—I have, &c. FRANKLAND, 

H. J. Roby, Esq., &c. &e. 


6. From John Fowler, Esq., President, I.C.E. 
2, Queen-square-place, Westminster, S.W., 
June 5, 1867. 

Sir,—I find it difficult to answer your question precisely in the 
terms in which you put it. . 

I do not quite agree with Dr. Playfair that a comparison can be 
usefully made between Exhibitions so nearly together in time as 
those of 1862 and 1867, nor that ‘‘ little inventiveness” and “little 
progress” in the peaceful arts have been lately made by this 
country. 

With these reservations, however, I may say that I agree gene- 
rally with that which may be considered the substance of the letter, 
viz., that foreign nations have made greater manufacturing progress 
than England since the Exhibition of 1851. 

This, in fact, was the opinion which I publicly expressed on the 
8th May, at the annual dinner of the Institution of Civil Engineers, 
and I have been glad to see a confirmation of it by Dr. Playfair and 
athers.—I am, &c. JOHN FOWLER. 

_H. J. Roby, Esq., Schools Inquiry Commission, 
2, Victoria-street, 


7. From James E. McCounell, Esq., C.£. 
Dean's Yard, Westminster, 8. W., June 7, 1567. 

Sir,—I have read Dr. Lyon Playfair’s letter to Lord Taunton on 
the subject of the position which England occupies in the great in- 
dustrial competition in Paris. 

I agree with Dr. Playfair in his views generally, and am satisfied 
as to the comparatively small progress we have shown since 1862, 
and the great advance which continental nations have made during 
that period. 

In the class of which I was juror for England (No. 63) I made a 
very careful examination and comparison of our locomotive engines, 
carriages, and railway machinery, apparatus, and material asshown 
by this country, with the same articles exhibited by France, Ger- 
many, and Belgium. 

I am firmly convinced that our former superiority either in ma- 
terial or workmanship no longer exists ; in fact, there are engines 
shown there made in France and Germany equal to those of the 
best English makers. 

It requires no skill to predict that, unless we adopt a system of 
technical education for our workmen in this country, we shall soon 
not even hold our own in cheapness of cost as well as in excellence 
of quality of our mechanical productions. 

I found that on the Continent there are now a number of work- 
men’s schools established, in which a clever mechanic can qualify 
himself for any scientific position in his busi 

In England our mechanics’ institutions are more like reading 
clubs, Classes are neglected, and in consequence when a good work- 
man is selected for a foreman’s place, he is generally found wanting 
in technical knowledge. 

We have treated our workmen too much like machines, but this 
must be remedied if we are to maintain our ground. 

Having for about twenty-five years superintended e numbers 
of English workmen, I can speak on this point practically. 

Fully impressed with the great importance of this subject, I in- 
vited several of my brother jurymen and exhibitors to meet at our 
hotel in Paris, to consider the best course to adopt in the matter. 
At one of these meetings we had the pleasure of Dr, Playfair’s at- 
tendance. 

I may mention that I hear a movement has already begun to 
draw the attention of the public in dd to the subject, and 
sums of money have been offered by individuals to assist the ob- 
ject. It appears to me, however, that Government should take 

he matter in hand, and the public funds should be forthco to 
establish these technical schools, not in London, but in the districts 
where the operations requiring such knowledge are being carried 


on. 

Thus there ought to be mining schools in South Wales, Stafford- 
shire, and Durham, and machinery and engine schools, in like man- 
ner, placed in Manchester, Glasgow, Xc. 

It will afford me much pleasure, and I shall be ready to be of 
service if required in this matter, in which I feel the greatest in- 
terest and know to be nationally of vital importance.—I have, &c, 

H. J. Roby, Esq., &c, &c, James E. MoConNELL. 








8. From Captain Frederick Beaumont, R.E. - F 


71, Avenue Champs Elysées, Paris, June 10, 1867. 

Sir,—In reply to your letter of the 30th ultimo, in which you 
are good enough to ask, by order of her Majesty's Schools Inquiry 
Commissioners, my opinion on a letter addressed to them by Dr. 
Lyon Playfair, I have the honour to i that in the substance of 
that letter I concur. 5; ing only with reference to machinery, 
the de; ent with which I am immediately connected, there can 
be no doubt as to the immense strides which foreign mechani 
engineering has lately made—notably, I think, in the case of France 
and Belgium—and by which they are rapidly overtaking the indus- 
trial power of Great Britain. 

My impression is that this advance has been F geen 4 owing to a 
success: copying of English designs, and to use of English 
machine tools. course, did the foreigners merely confine them 
selves to copying, they would never surpass us, but while follow 
ing that which in our ical designs is good, they are also 
gocking (and bee Fy ps gmeng we to Pasa) yee know- 
edge in a way which, to my humble judgment, shows that they 
cal com have little to learn he us. ’ 

I would allude notably to the economical use of steam, som 
no doubt their inventive faculties have thus been quickened by the 
high price of fuel on the Continent. I cannot from my own know- 
ledge speak of the means of instruction available to the working 
public abroad, but I have always understood it to be superior to 
our own ; and assuming it to be so, I cannot conceive any reason 
which would better than that account for a difference of industrial 


progress. 

I trust I may not be deemed presumptuous in stating what I 
believe to be a very great want in England. viz., such an institu- 
tion as the well known “‘ Arts et Metiers” of Paris. I know of no 
national institution where the public of our own country ma; 
study practical mechanics and the arts appertaining thereto. Su 
a one would, in my opinion, be valuable not only to working men 
and their superiors, but to engineers. It should be an evidence of 
the most advanced mechanical knowledge of the country; and 
while teaching primarily through the eye by the models and ma- 
chines exhibited, it would naturally form the focus of other means 
of instruction by lectures, classes, &c. 

I apprehend it is only when taken up by Government that such 
an institution would assume proportions sufficient to be really effec- 
tive as a means of national education.—I have, &c. 

FreD. BEAUMONT. 

H. J. Roby, Esq., &c. &e. Capt. Royal Engineers. 
9. From Warington W. Smyth, Esq., M.A., F.R.S., Lecturer on 
Mining and Mineralogy in the Royal School of Mines. 

28, Jermyn-street, 8S.W., June 14, 1867. 

Sir,—I have the honour to acknowledge the receipt of your letter 
of the 31st ultimo, inquiring, for her Majesty’s Schools Inqui 
Commissioners, whether I agree with the substance of Dr. Playtair's 
letter of the 15th ultimo, addressed to Lord Taunton. 

Having gone carefully, as pees. through the objects exhibited in 
Class 47 at the Paris Exhibition, and having also examined with 
much interest many of the productions in Class 40, as well as other 
portions of the Exhibition, I am bound to admit that our British 
 nashayre of the display was generally meagre and defective, partly 

rom tolerably obvious causes. I was not so much struck by this 

lack of fair representation of many of our branches of industry, 
as I was by the decidedly greater progress which has been made of 
late years by several of the a nations, and that, too, in 
several departments which used formerly to be considered almost 
exclusively our own. 

As regards the broad question of technical education, I will only 
add, that the greater proportional advancement made by France, 
Prussia, and Belgium in mining, colliery working, and metallurgy, 
y agueed to me to be due, not to the workmen, but in great part to 
the superior training and attention to the general knowledge of 
their subject, observable among the managers and sub-officers of 
the works. No candid person can deny that they are far better 
educated, as a rule, than those who hold dudes positions in 
Britain. I have, &c., Wanrineton W. Smytu. 

H. J. Roby, Esq., &c. &c. 

10. Krom Robert Mallet, Esq., F.R.S. 
Offices, 7, Westminster Chambers, Victoria-street, London, 8.W., 
June 17, 1867. 

My Lord,—In reply to the question put to me by circular of the 
31st ultimo (signed by Mr. H. J. Roby), in reference to the letter 
of Dr. Lyon Playfair of the 15th ultimo, addressed to your lord- 
ship, a printed copy of which was enclosed to me, I beg to state 
that,—- Ist, I do telly agree with Dr. Playfair in opinion that a 
better system of technical education for all classes connected with 
industrial pursuits has become a pressing necessity in Great Britain ; 
that immediate steps ought to be taken for organising and securing 
legislatively such a system ; and that large and accurate inquiry as 
to the state of such education in foreign countries, and as to the 
want of it at home, ought to be made under such sanction as will 
be best calculated to rouse the public mind in England from the 
apathy and ignorance which prevail upon the subject. 

The matter is far from new tome. A university education, with 
a natural love for acientific investigations, the circumstances of my 
life, in large part ¢ ed as the active managing partner of large 
engineering works, and of late years as a civil engineer, amore 
than common travel and knowledge of foreign countries, in their 
arts and educational systems, &c. &c., have long convinced me 
that, unless by a vast improvement in our own educational system, 
general and technical, the pre-eminence of England (whose power, 
more than that of any other empire that has ever existed, is based 
upon her weeny must decline, and with a rapidly accelerating 
pace, in relation to the other great nations of the world. 

For more than twelve years past I have urged this publicly, and 
in various ways, for vhich I refer you to many printed documents 
in various periodicals, &c., and recently to articles by me in the 
pages of the ‘* Practical Mechanics’ Journal” and THE E GINEER, 
as also to my inaugural address, as President of the Insti- 
tution of Civil Engineers of Ireland, of last year, and to an address 
delivered by me this year before the Society of Foreman Engineers 
of London, and printed by that Society, Xe. 

2nd. I do not quite agree with Dr. Playfair in his view of the 
Paris Exhibition, upon which alone he appears to base his conclusion 
as to the need of better education, &c. 

The degree of representation of the great industries of Great 
Britain in the Paris Exhibition is no safe test of the relative posi- 
tion of any one industry in Great Britainand abroad. From many 
circumstances, with which I need not here trouble you, England is 


in various ind either ill represented, or not represented at 
Paris at all, w some foreign nations are represented upon a scale 
prepostero md their productive status; for example, in 


ang, the first country as to that in the world, appears 
most ** now ,” while Belgium would, to the superficial eye, 
ap the greatest spinning country in the world. 

y Mate: fore, have been formed not only long before this 
Paris Exhibi but independently of it, except in so far as that 
it has upon the whole tended to confirm @. vious conclusions, 
—I have, &o, ROBERT eT, F.R.S., M.A. 

The Right Hon, Lord Taunton. Juror, Class 53. 
(To be continued. ) 


MoprricaTion OF THE SNIDER RIFLE.—Since the adoption of 
the Snider system of breech-loading by the British Government 
sw mm tions have been introduced with the view of sub- 
atitu atriker. which should act at right angles to the base of 
the carttiton and not at an angle with it as in the regulation arm, 
and at the same time secure the breech during the act of firing. 
We have lately had the pleasure of examining a gun altered to 
this principle by Mr. Newark of Coventry. The head of the 
striker is somewhat recessed in the breech-piece, and is struck 
by a little plunger actuated by the tumbler of the lock. The 
breech is * destatily locked during the explosion. We understand 
the satisfaction. 








experimental arms have given much 
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RAILWAY MATTERS. 


oan ao of the Great Luxembourg Railway exhibits an increase 
o! 

THE locomotive now runs 450 miles west of St. Louis, and the 
track is being laid at the rate of a mile every day. 

THE total quantity of iron used on the Italian paver ie com- 
puted at 1,247,331,000 kilogrammes, valued at 376,240,850f. 

THE rolling stock on the Italian railways is set down at 1700 
lécomotives and tenders and 38,000 carriages and tenders of all 
sorts. 


THE traffic receipts on the Northern of France line, for the week 
ending the 8th instant, showed an increase of £16,634 over those 
of the corresponding week of last year. 

THE capabilities of the Eastern Counties Railway were severely 
tested by the immense influx to the Bury St. Edmunds show— 
immense rather for ,the railway than the show. 

THE results of the Royal Agricultural Society’s show at Bury 
St. Edmunds plainly point to the impolicy of holding such a 
meeting at any place not a centre of main railway lines. 

AT the Newcastle assizes on Saturday a verdict for £2200 dam 
was given in favour of Mr. Donaldson, mining engineer, for injuries 
received in the collision near Buckworth station in January last. 

A MONTHLY nurse has been awarded £250 damages as against the 
Blyth and Tyne Railway Company for injuries sustained through a 
fall from the platform on to the rails at the Hartley station, the 
fall being occasioned by the want of lights in the station. 

Tue D ter and Gai ‘ough line of the Northern 
company is now open for traffic. Four trains run way fails 
on week days and one train each way on Sundays. boar vg 
Spalding section has not yet been opened for passenger 

THERE are several establishments for the construction and re- 
pairing of rolling stock in Italy. At all those of Sampierdarena, 
at Genoa and Pietrassa, and at Naples locomotives and tenders are 
turned out which cost little more than those coming from abroad. 

On Monday evening an unfortunate engine-driver on the Chatham 
and Dover line, when near Lady- I some unknown 
cause fell head foremost from his engine upon the up metals, and 
be cut in two by an up-train passing immediately after his 

Ir is expected that one mile of the railroad up Mount Washing- 
ton will be completed about the middle of July, and that then cars 
will run that distance to a place called Waumbeck Junction, two 
miles from the top. The average grade of the road is 1300ft. to 
the mile. 

Tue directors of the Manchester, Sheffield, and Lincolnshire 
Railway Company have announced a dividend at the rate of 1 per 
cent. per annum against 2 per cent. per annim for the correspond- 
ng period of 1866, The balance brought into the account is £12,900, 
and the amount carried forward £3000, 

PROBABLY the heaviest train that ever run on any road recently 
passed over the Lehigh Valley Railway. It consisted of 275 loaded 
cars, each, including couplings, being 14ft. in length, making a 
total extension of 3850ft., or over two-thirds of a mile. Allowing 
six tons as the average weight per car, the total weight amounted 
to 1650 tons. 

Art the meeting on Wednesday for the appointment of assignees 
of the estate of Messrs. Peto, Betts, and Co., the parties who have 
thus far acted as inspectors—Messrs. Fothergill, Peter Rolt, and 
Thomas Fenn—were chosen, with the addition of Mr. J. Pickersgill 
Cunliffe. Mr. Bishop, of Messrs. Coleman, Turquand, and Co., 
was appointed manager. 


RAILs are not made in Italy. Attempts were made to supply 
them at the establishment of Pietrassa, near Naples, in 1856, but 
it was found that they could not be delivered at less than double 
the price of those imported from England or Belgium. Neither 
can chairs, turntables, &c., be manufactured cheaply enough to 
compete with similar articles of foreign production. 


Our passenger traffic, with the mails and the more precious 
articles of merchandise, follows the route through Egypt, whereas 
the valleys of Antioch and the Euphrates offer a road which seems 
to have been marked out by nature for our purpose. A railway 
of 900 miles frora sea to sea would give us the best access to India, 
saving a thousand miles in distance, and shortening the period of 
transit by ten days. 

THE report of the directors of the Buenos Ayres Great Southern 
Company (Limited) states that the railway has now been one year 
in full work, but there are still some matters of minor importance 
remaining to complete the construction. The traffic has developed 
itself to an extent which insures the success of the undertaking. 
The railway was worked partially during construction and before 
its final approval by the Government. 

A MEETING of dissenting shareholders of the Brighton Com- 

any was held on Tuesday, Mr. Samuda in the chair, when tho 
ollowing resolution was adopted:— ‘‘ That, in the opinion of this 
meeting, there should be no amalgamation with the South- 
Eastern Railway on the terms proposed; that there should be no 
issue of ordinary stock, and that any money required should be 
raised by the issue of preference capital, and that a committee be 
appointed to give effect to these resolutions.” 


THE directors of the Metropolitan Railway, with a view to pre- 
vent the necessity for the immediate sale of the surplus lands of 
the company at a great sacrifice, intend to recommend the creation 
of a capital of £600,000, to bear interest at 5 per cent., and to be 
redeemable into a bonus of 10 per cent. within ten years, viz., 
£100,000 at the end of the 5th, 6th, 7th, 8th, 9th, and 10th years 
respectively. Under the special powers of the company, surplus 
lands, valued at £1,000,000, with the rents accruing therefrom, will 
be specially hypothecated to meet the payment of the interest and 
bonus and the repayment of the principal, so that the additional 
capital, nominally a preference capital, will in fact never become 
a charge on the revenue account. 


A SERIOUS collision took place early on Sunday morning, on the 
North London Railway, with a train loaded with volunteers 
returning from the Wimbledon review. The special was rather a 
long one, and was conveying an Essex corps back to their head- 
quarters at Stratford and Victoria Docks. When near the 
Victoria-park station, about half-past twelve o'clock, a light 
engine came up, struck the last carriage with great force, and 
shattered it, and also the next two carriages. As may be imagined 
there was considerable alarm at the time, and considering the 
nature of the accident it is most providential that the consequences 
were not more serious to the volunteers. Two of them were 
stated to have been much hurt. The shock must also have been 
severe to the occupants of some of the other carriages. After 
some delay the disabled carriages were detached, and the train 
sent on. The injured volunteers were forwarded to their re- 
spective homes. 

AN inspection of the Athenry and Ennis junction line and works 
has been carefully made by a committee of the board within the 
past month, and they found the existing works very substantially 
constructed, that no deterioration had resulted from the sto 
of the works, but on the contrary that the cuttings and pom - 
ments had become consolidated and firm; and from the state in 
which they found the Ennis and Gort section they were justified 
in authorising that portion to be pressed to early completion, and 
they hope it will be opened for traffic before the close of the year, 
and so bring eighteen miles of railway and the capital represented 
in its construction into the earliest possible remunerative opera- 
tion. The first instalment of £20,000 of the Government loan 





having been received during the past month, the works have since 
that time been progressing satisfactoilry, and the directors are now 
engaged in making contracts for the supply of rails and other 
materials, 





NOTES AND MEMORANDA. 


Our name is probably derived from the Bengalee word 
shukkur, aterm by which it is still known in India. 

THERE are seventy-three gold mines in Canada, occupying 708 
miners. They produced £135,791 worth of metal. 

THE volcanic system of the Mediterranean has been for some 
little time in a state of considerable activity, giving indications of 
changes in the earth’s surface. 

WIrHtn sixteen years the two colonies of Victoria and New 
South Wales have produced a supply of gold amounting in value 
to £150,000,000 sterling, four-sixths of which have been the pro- 
duce of Victoria alone. 

Mr. RUTHERFORD has been making a very careful examination 
of the surface of the moon, and he has arrived at the conclusion 
that the crater, which was supposed to have undergone some 
change, has not in any way altered its position. 

Proressor AGassiz found in the main stream of the Amazon 
as many as 2000 different species of fish, of these nearly 200 kinds 
—more than the whole of the Mississippi can produce—were to 
be obtained within a few yards of one another. 

Proressorn HocastTettTer remarks that the coal of the Banat dis- 
trict competes very favourably with the British coal which finds 
its way into the Danubian provinces. Sulphides of iron, lead, 
and zinc are stated to be associated with the iron ores of that dis- 
trict. 


AN alloy of platinum and steel has been formed, which possesses 
some peculiar ies. When these two metals are in a state of 
San polish’ dose uot taraish and its clout sults Be ss 

. pure it 
for mirrors. Its density is 9°862. 

Tue following has been given by Mr. Heaton as a low estimate 
of the work accomplished in the body in twenty-four hours, omit- 
ting doubtful items:—Work of the heart, 70,000 metre-killo- 
grammes; work of the lungs, 10,000 metre-killogrammes; work of 
the muscles, 20,000 metre-killogrammes, 

A COMMISSION was intel om ted to examine the celebrated 
“ Florentine” diamond. . Schrauf, of the Imperial Museum of 
Vienna, has pronounced that the correct weight of this stone is 
133°160 Vienna carats—the Vienna carat is equal to 206°1300 mil- 
ligrammes. In works on precious stones the weight of this diamond 
is given as 1394 carats. 

THE Commission Hydrométrique of Lyons stated that since 1852 
the atmosphere of that city has been deprived of ozone. MM. 
Fournet, Lembert, and Rassinier, have also confirmed this state- 
ment, and they add that while the atmosphere of the surrounding 
country around abounds in ozone, it is extremely rare to find a 
trace of it in the air on the quays of the Rhone. 

Tue French demand for coal is rapidly increasing. The French 
Government anxious to preserve their existing woods are doing all 
they can to induce English coalowners to send coal into that 
country, and the great railway companies have agents in England, 
making special inquiries as to the se uantities of coal 
which may be sent into the interior of France, if the railway rates 
are reduced. 

THE burning of one gramme of coal yields an actual energy of 
2538 metre-kilogrammes, and assuming its price to be 25s. per ton, 
then, says Mr. Heaton, equal quantities of force can be obtained by 
the burning of coal costing 1s.; oatmeal costing 35s.; butter, 125s. ; 
or lean beef costing 425s. The food which is the cheapest enume- 
rated as a force producer is thirty-five times as expensive as coal; 
and it is therefore not wonderful that human labour cannot com- 
pete in economy with that of the steam engine. 

THE usual process of the preparation of sheet iron for tinning, 
with its manifest disadvantages of cleansing the surface of the 
plates in the ‘‘black pickle,” consisting principally of sulphuric 
acid, has been supe by an English manufacturer, by scouring 
between swift polishing rollers in pure water. The surface is 

tly improved in quality and h, and the lurking corrosion 
eft in the pores of the iron by the acid in the former process is of 
course entirely obviated. 

Ir people planting orchards would give orders to mark the north 
side of trees with red chalk before they are taken up, and when 
set out to have the trees pod in the ground with their north side to 
the north in their natural position, a larger proportion, it is said, 
would live, as ignoring this law of nature is the cause of many 
transplanted trees dying. If the north side be exposed to the 
south, the heat of the sun is too great for that side of the tree to 
bear, and therefore it dries up and decays. — Builder. 

Tue London Post-office in 1865 received and delivered 90,000,000 
local letters. The average daily delivery of letters in London at 
present is about 560,000, of which about half are local and half 
from abroad. The daily number of newspapers and book packets 
delivered is about 55,000. The postmaster asserts that if London 
correspond ti to increase as it has in recent years, it 
will soon be necessary to have half-hourly collections and deliveries 
during certain parts of the day. He also alleges that London 
local letters are the most profitable that the Post-office handles, 

Mr. Erasmus WILSON, in a paper recently read before the 
Royal Society, has thrown considerable light upon the sudden 
whitening of the hair frequently produced. by terror, &c. He 
ascertained that the white colouration was due to a vast accumu- 
lation of air globules packed closely together in the fibrous struc- 
ture of the hair, as wales in the medulla. There was no absence 
of pigment, but the air globules obscured the normal colour. He 
suggested that during the prevalence of a violent nervous shock 
the normal fluids of the hair might be drawn inward towards the 
body in unison with the generally contracted and collapsed state 
of the surface, and that the vacuities left by the process of 
exhaustion might be suddenly filled with atmospheric air. 

Tue Chinese were acquainted with the process of manufacturin, 
sugar from the cane above two thousand years ago. In smal 
quantities Chinese sugar found its way into ancient Europe, 
where it was valued as a medicine. It is not certain at what time 
the plant was brought into the Western countries, nor by whoin 
the acquisition was made, but we ‘find that early in the tenth 
century the cane was cultivated in Persia, whence it was un- 
doubtedly carried into Mesopotamia, thence to Syria, and by the 
Saracens introduced into Egypt, Sicily, and Spain. Sugar cane is 
commonly supposed to be indig to America, yet it has never 
been found growing wild on this continent. More probably it was 
not anative of the New World, but was early introduced by the 
Portuguese discoverers, who perceived that the climate of this 
country was peculiarly adapted for its culture, and in time it 
became so flourishing that sugar was re-shipped as a supply for 
England and France. 

ACCORDING to Faye’s theory, the sun is to be conceived as 
an immense mass of intensely heated g and di iated 
matter, so condensed, however, that, notwithstanding its exces- 
sive temperature, it has a specific gravity not much below that of 
water; probably offering a condition analogous to that which 
Cagniard de la Tour observed for volatile bodies when submitted 
to great pressure at temperatures much above their boiling point. 
The tion of heat, going op from the surface of such an in- 
tensely heated mass of uncombined gases, will produce a super- 
ficial cooling, which will permit the combination of certain ele- 
ments and the production of solid er liquid particles, which, sus- 
pended in the still dissociated vapours, become intensely lumi- 
nous and form the solar photosphere. The condensed 
carried down into the intensely heated mass, again meet with a 
heat of dissociation; so that the process of combination at the 
surface is incessantly renewed, while the heat of the sun may be 
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MISCELLANEA. 

The new dock at Bombay was opened on the 17th inst. 

Ir is said that the Russian American forests supply the finest 
timber in the world. 

Srx woollen mills in Oregon worked up more than 1,000,000 Ib. 
of wool during the past year. ; 

THE contractors of the Chicago lako tunnel are said to have 
netted 45,000 dols. from its erection. 

THE total amount of treasure shipped from San Francisco to New 
York this year is 20,805,000 dollars. 

THE supply of ice gathered for New York is about 600,000 tons, 
being 55,000 tons over that of last year. 

In digging a well at Portland, Me., recently, clam shells were 
found forty-four feet below the surface. 

A company has been formed to supply the towns in the south 
and centre of France with ice from the sides of the Savoy Alps. 

It is reported that a valuable deposit of galena or lead ore has 
been discovered in Bedford county, Pa., near the town of Wood- 


A New York company is preparing to bring from Rock 
county, Va., 500 barrels per month of white sand, to be used 
making glass. 

THE wire used for the Italian telegraphs comes principally from 
Birmingham, where it is manufactured at a price too low to admit 
of Italian competition. 

THe Dunderberg, after leaving New York on July 4th for Cher- 
bourg, went but a short distance out to sea when a derangement 
occurred in her machinery, and she put back. 


THE total number of visitors to the Bury St. Edmunds show 
paying for admission at the gates was about 61,500. The total 
number at the last meeting, at Plymouth in 1865, was 87,911. 

In the present year, from the Ist of January to the 16th of 
March, ninety-six companies were registered under the Companies 
Act of 1862, with a proposed capital in the aggregate of £6,248,610, 

THE greatest obstacle to the general use of mowing and reaping 
machines is the landlord’s dread of the destruction of game, as 
such machines show no mercy to sitting pheasants and i 

Tue lake tunnel at Chicago is reported to he in successful 
operation. It furnishes an unlimited supply of pure water, equal 
to that supplied to any other American city, and the people are 
delighted. 


At a recent meeting of the California Academy of Natural 
Science, Professor Whitney remarked that there are fifteen 
localities in California at which diamonds have been found in the 
course of washings for gold. 

Peruars London only could absorb the crowds that attend 
a Royal Agricultural Society’s show without sending visitors’ 
necessities up to famine prices. In fixing the situation of the show 
the committee would do well to remember this. 

At Dover the expenditure upon the breakwater, or west arm of 
the barbour of refuge, has reached £611,277, the estimate being 
£725,000. At Alderney the expenditure at the end of March 
had reached £1,140,513, the estimate being £1,300,000. 

THE first gold medal given by her Majesty the Queen, to be 
ecmpeted for annually by the students of the Female School of 
Art, 43 Queen-square, has been awarded to Miss Alice Manly, for 
three g:oups of flowers painted in tempora from nature. 

THE R yal Engineers at Wvolwich have been engaged for some 
weeks past in tunnelling and propping up the outer walls of the 
Herbert Hospi al, consequent on the.yielding of the foundation, 
which began soon after it was handed over to the Government for 
use, 

THe general rate of money in France may be said to have 
increased about 40 per cent. in the Inst fifteen years, but the rise 
in money wages has been accom by a very considerable rise 
he a price of the ordinary articles of consumption and in rent of 

gings. 

OnE of the cleanest cakes of gold yet brought into Queenstown 
(says the Wakatip Mav of the 11th inst.) was yesterday to be 
seen at the Bank of Otago. It was the produce of the Scandina- 
vian Company’s reef, the weight of it being 321 oz., obtained from 
about 200 tons of stone. 

No wonder the Bury St. Edmunds people welcomed their show 
visitors so demonstratively when they charged thera ten shillings 
a night for a bed over a stable, as was done by the landlord of at 
least one of the hotels, and protested by him to be a most reason- 
able and moderate proceeding. 


At Holyhead a length of 7037ft. of the superstructure of the 
north breakwater has been built to its full height, and a length of 
7124ft. built above high water. The inner or harbour wall is 
built to its full height, and a length of 5930ft. In the year 
Fre | the 3lst of March 3647 sought the shelter of this 

ur. 


A TELEGRAM, dated Valentia, Saturday, reports that the cable 
of 1866 was broken suddenly on Saturday afternoon; that the pre- 
liminary experiments give the locality at fifty nautical miles from 
the other side, i. ¢., from Heart’s Content. This would indicate 
a very moderate depth of water, in which the injury can be 
repaired with great facility, as in the case of the recent accident 
to _ shore end of the same cable. The 1865 cable is in perfect 
order. 

As a young man in the telegraph office at Carrick-on-Suir was 
transmitting some m last week during the thunderstorm, 
which was then raging fiercely, the electric fluid entered the office 
and struck from his hand an open pen-knife which he was holding. 
The knife having struck against the wall of the office reboun 
and the haft struck the young man on the back of the wris 
which immediately became very much swollen. The lightning 
no other harm, 

THE annual of the engineers show that at Portland the 

uantity of rough stone deposited in the breakwater mound, and 
the foundations of the h has reached 5,627,654 tons. With 
the exception of some temporary damage to masonry in the 
of January and March, the works have stood successfully the 
storms of the winter, and large numbers of vessels have taken 
shelter within the harbour. 

A STATEMENT relative to the success of the Government Snider 
rifles in the Wimbledon meeting was promulgated on Wednesday, 
at Woolwich. Out of six of the competitors, the Snider 
with the Boxer ammunition, was first in three, and second 
third in the other. It made remarkable shooting at 500 yards, 
at which range Corporal Andrews—who had previously used the 
rifle five times only—of the 26th Kent Rifle Volunteers, suo- 
ceeded in firing fifty shots in five minutés, of which two only 
missed the target, and making a total of 133 points. 

On Friday, the long delayed awards of the Royal Agricul 
Society, for fixed and portable engines exhibited 
posting, a] announced as follows:— 

it 


Clayton, Shuttle 
Ransome and 





THE ENGINEER. Jury 26, 1867. 











POACHING ENGINES AND BOILERS AT LLOYD’S PAPER MILLS, BOW BRIDGE, LONDON. 


ENGINES BY G, BERTRAM, EDINBURGH, BOILERS BY MESSRS. FRASER AND SON, OF BOW, AND WRIGHT AND CO., WALSALL. 
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by purchasers in England, yields a large profit to all who embark | 


with common prudence in the business, which is carried on with 
great eagerness and competition. Fortunes have been realised 
by individuals who were proprietors of thése waste lands pro- 
ducing esparto, consequent on the enormous rise in the value of 
their property, and much also by the speculators, who, at a proper 
time, became purchasers of these lands—buying them, of course, 
at gd insignificant price before their value was duly appre- 
cia 


Looking at the suddenness with which the esparto has come 
into use, the extraordinary demand which prevails for this 
article, and the increasing applications for manufacturing pur- 
poses of which it is found capable, it is hardly too much to 
suppose that it will in a few years take its place with cotton, 
hemp, and wool, as one of the staple and essential bases of 
manufacturing industry in this as well as other countries. This, 
too, whilst the esparto is merely a weed of spontaneous natural 
growth, which requires no care or cultivation, and grows even on 
very poor soils provided they are congenial to it. If this latter be 
not the case the plant languishes, the growth becomes stunted, 
and does not extend. 

A visit to Lloyd’s paper mills at Bow will more than repay 
any of our readers, professional or otherwise, as the entire process 
can be seen almost at a glance, from the raw esparto, taken from 
huge piles in the yard, to Lloyd's Newspaper printed and folded 
for publication. 

The ground occupied by these mills covers an area of over 
six acres, a plan of which we annex. As there is a vast 
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difference in the manufacture of paper from esparto and that 
from rags, we give details of the process. 

The esparto is first cut into half-inch lengths by powerful 
chaff-cutters, and afterwards bruised by a process patented by 
Mr. Lloyd, the machines for which are made by Mr. Wilkins, 
Orchard Works, Ipswich, and the former of which was fully de- 
scribed in our account of the Bury Show in last week’s number 
of THe Enciveer. These machines are each capable of cutting 
18 ewt. per hour. 

Formerly the cut stuff was transferred to one of Child’s patent 
grain separators, which blew off the light part of the straw, after 


-having separated the grit, dust, fine grass, seed, &c., leaving the 


straw it-elf tit for use. This stage in the manufacture is now 
superseded, and the cut straw is simply bruised, thereby saving 
@ great amount of chemicals and adding greatly to the quality ot 
the resulting pulp. There are four revolving straw boilers used 
in the mills—three of them are 20ft. long by 6it. in diameter 
each, and one 2Uit. long by 7ft. 6in. diameter, which last is 
capable of boiling two tons of raw material at one time. The 
grass is put into the boilers and subjected to the process of 
steaming, that is, after the boilers are filled with the raw material, 
the lye, waichis composed of alkali and lime boiled together on the 
ground floor, is run in, and when it has settled the clear liquor 
is run into a large tank, from whence it is sent up to the straw 
boilers by a Gitfard’s elevator, the lids are then fastened hermeti- 
cally on the manholes and the steam let in and the bvilers 
started revolving. After the espartu has undergone the process 
of cooking for the proper time one steam valve is closed and 
another upened at the extreme end, so that the steam goes out 
of the boiler to heat a tank of water used for washing the 
stuff. After being washed the esparto, or now more properly 
pulp, is tilted into tanks having the bottoms made of east iron 
plates closely perforated, so as to effectually drain it of all im- 
purities. The pulp is then passed into the poachers or bleaching 
vessels, five in number, which hold about |} tons each. When 
white the stuff is washed again and is then passed to the beating 
engines, which are shown on page 70, where it is eut up into 
infinitesimal particles, so as to be ready for the paper-making 
machine. There are ten beating engines, the tank of each being 
capable of containing pulp eufticient to make 14 ewt. of paper. 
In the beating process ultramarine, resin, and alum are added 


- 80 as to give the paper a gvod colvur, hardness, and finish. The 


stulf then goes into large troughs at the head of the paper 
machine, out of which it is pumped on toa sand trap—anapparatus 
to clear it from any sand that may have remained after the 
washings. Ic then passes through knotters, which are made of 
brass plates with very fine slits, so as to keep back any knots or 
other matter of a like nature which may be in the pulp. It 
then is delivered on to an endless wire drum containing 4225 
holes to the square foot, over which the pulp diffuses itself 
equally. This wire gauze passes over a suction box worked by 
four pumps, which extract the greater part of the water, after 
which it passes to the couch rolls, covered with felt of deli- 
cate texture. The esparto pulp has at this stage almost 
become paper, and it is beautiful to watch the transforma- 
tion scene, and witness the blue water actually become paper. 
Here the powerful paper-making machines, which are illustrated 
on. page 71, come into play. The paper now passes through 
one pair of close press-rolls and thence into a closer pair, so that 
almost the last drop of atwer is extracted, and the paper being 
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only damp is prepared to pass over and around a series of eleven 
metal cylinders heated inside by jets of steam—these effectually 
dry the paper. The next process is the passing of the paper 
through the glazing rollers so as to give it a good surface, and 
from thence it passes round a large cylinder through which 
a stream of cold water is constantly flowing; this last pro- 
cess is to cool and solidify the paper, which is then passed 
to the reels on which it is wound, each reel generally con- 
taining an average length of 2810ft. x 93in. wide, The reels are 
then transferred to the cutter, which cuts ten reels at a stroke to 
the size required, after which it is sorted, counted, and tied up 

for printing by the “ Hoe” ten-cylinder Aperionn petals 

ine, the following description of which will not be unin- 

The ten-cylinder type revolving machine is the invention of 
Colonel Richard M. Hoe, and was manufactured by the firm of 
R. Hoe and Co., of New York and Boston, United States. The 
machine is erected at the paper mills at Bow, and can be seen 
at work on certain days by application to the proprietor. It is, 
as its name indicates, on the rotary principle, that is to say, the 
forme of type is placed on the surface of a horizontal revolving 
cylinder of about 4}ft. in diameter. The form o¢eupies a 
segment of only about one-fourth of the face of the cylinder, and 
the remainder is used as an ink-distributing surface. Around 
this main cylinder, and parallel with it, are placed ten smaller 
impression cylinders. The large cylinder being put in motion, 
the form of type is curried successively to all the impression 
cylinders, at each of which a sheet is introduced and receives the 
impression of the types as the form passes. 
Thus as many sheets are printed at each revolu- 
tion of the main cylinder as there are impres- 
sion sheets around it. One person is required 
at each impression cylinder to supply the sheets 
of paper, which are taken at the proper moment 
by fingers or grippers, and after being printed 
are conveyed out by tapes and laid in heaps by 
means .f self-acting flyers, thereby dispensing 
with the hands required in ordinary machines 
to receive and pile the sheets. The grippers 
hold the sheet securely, so that the thinnest 
newspaper may be printed without waste. The 
ink is contained in a fountain placed beneath 
_ the main cylinder, and is conveyed, by means 
g, of distributing rollers, to the distributing sur- 
i face on the main cylinder. This surface being 
lower, or less in diameter than the form of 
Z types, passes by the impression cylinder without 
touching. For each impression there are two 
inking rollers, which receive their supply of 
ink from the distributing surface of the main 
cylinder, which raise and ink the form as it 
passes under them, after which they again fall 
to the distributing surface. Each page of the 
paper is locked up on a detached segment of 
the large cylinder, which contains its bed and 
chase. The column rules run parallel with the 
shaft of the cylinder, and are consequently 
straight, while the head, advertising, and dash 
rules are in the form of segments of circles. 
The column rules are in the form of a wedge, 
with the thin part directed towards the axis of 
the cylinder, so as to bind the types securely. 
These wedge-shaped column rules are held down 
to the bed by tongues projecting at intervals 
along their length, which slide in rebated 
grooves cut crosswise in the face of the bed. 
The spaces in the grooves between the column 
rules are accurately fitted with sliding blocks of metal even 
with the surface of the bed, the ends of which blocks 
are cut away underneath to receive a projection on the 
sides of the tongues of the column rules. The form of 
type is locked up in the bed by means of screws at the 
foot and sides, by which the type is held as securely as in the 
ordinary manner upon a flat bed—if not even more so. The 
speed of this machine is limited only by the ability of the feeders 
to supply the sheets. This beautiful machine is run at a speed 
of 25,000 copies per hour, and we are assured’ by Mr. Lloyd that 
this system combjnes the greatest speed in printing, durability 
of the machinery, and economy of labour. 

On page 78 will be seen the engine which works the whole of 
these machines, by Geo. Bertram, of Edinburgh; it is an angular 
condensing engine, having a pair of cylinders 28in. diameter, 
with a sft. 6in. stroke, each cylinder having its separate 
condenser and air pump driven with malleable iron cranks 
and shafts, and a drag link from the main crank pin. The 
fly-wheel is 18ft. 6in. in diameter, 10in. wide, on face of 
teeth being a wrought wheel 3in. pitch. The motion is taken from 
the fly-wheel with a cogged pinion, as shown by engraving, 5ft. 
6in. diameter, fitted together in two halves so as to come easily 
off when another pinion is required to go on. The line of 
shafting which this pinion drives passes into the beating engine 
house below, motive power being taken off to the different 
beaters by means of belts and pulleys on Bertram’s well-known 
plan, introduced by him many years since into paper ma- 
ehinery. At the extreme end of the beating house there is motion 
given to the breaker or poacher shafting by means of a cog pinion 
or main shaft which drives two spur wheels, thus giving motion 
to two separate lines of shafting below these engines. 








THE ENGINEERING WORKS AT THE HAR- 
BOURS OF REFUGE. 

Tue Government have issued reports of the progress of these 
works with an elaborate plan of the works in course of execution 
at Holyhead. Messrs. McClan and Stiteman report with reference 
to Dover, that the total sum certitied is £593,277, but no work 
has been certified during the last quarter, and looking at some of 
the dates given it does not appear that the work has proceeded 
with much rapidity. The work was commenced in 1847, and a 
second contract in 1854—the date when the work should have 
been completed was 1864—such was the first quarterly report of 
the present year. In the report for the last quarter it is stated 
that an additional contract has been made for the west arm of the 
harbour, this was made in Mareh, 1867, for the sum of £75,000, 
but no date has been fixed fer its completion. The report from 
Alderney by the same gentlemen states that £1,140,515 has been 
certified up to the present time, and that the total quantity of 
stone deposited in the base and foreshores of the western break- 
water, during pat poy) has been 17,920 toms; of this 82 
tons have been quarried and takea to the base from sunken rocks 
in the harbour. 

One hundred and seventeen yards in length of the promenade 
wall, by an average height of three yards, have been built during 
the quarter, to fourm the appreaeh to the promenade level of the 
tepel outer from the shore at Grosnez. 

Four thoussnd superficial of ing stone have been 
delivered ou the work for proceediag with the pitching of the 
quay level beyond 417 yards trom the shore, to which point the 
pitching was completed at the end of last year. 





The daily average number of men employed during the quarter 
has been 216, and twelve horses. _— ‘ 

With regard to the breakwater at Portland, Mr. Coode, the 
engineer in-chief, reports that the total estimate for the work 
terminating at 8500ft. from the shore, and a circular head, was 
£1,007,000, and the net expenditure to the present time is £5000 
less than the estimate. This gigantic me, extending nearly a 
mile and three quarters into the sea, and enclosing 2130 acres of 
Portland Bay, is now drawing towards completion, and the ac- 
companying remarks of the engineer will be read with interest. 

During the past quarter the depositing of the rubble stone has been 
confined to the inner breakwater, in consequence of a portion of 
the temporary timber staging across the entrance having been 
washed down during the gale of 5th January ult.; 17,862 tons of 
stone have therefore been deposited in the rubble mound of the 
inner breakwater since the commencement of the year. 

The total quantity of rough stone deposited in the breakwater 
from the commencement of the works to the present time is 
5,627,654 tons, 

The removal of the timber staging from the outer breakwater 
has been in active progress for the last nine months, and the stage 
across the entrance would, in due course, have been taken down in 
the autumu of the present year. Arrangements are now in a 
forward state for commencing the conveyance of the remainder of 
the rubble stone to the outer breakwater, by barges within the 
next month, instead of at the close of the summer season, as pre- 
viously intended. 

The timber work of the temporary stage, washed down in the 
gales of the 5th January and the 18th March, has been landed, 
with the exception of a small portion now on the north shore of 
the bay, which waits the setting in of fine weather for its delivery. 

The unusually severe gales of 5th January and 18th March 
caused some damage to the masonry on the seaward face of the 
North Head, by the displacement of a portion of some of the 
courses above low water; the blocks of masonry thus displacee 
will be re-set within the next few weeks. With this exception, 
the permanent works of the breakwater have successfully with- 
stood the violent gales of the past winter, and large numbers of 
vessels have taken shelter within the harbour. 

The quantity of Portland stone quarried and squared by the 
convicts, and sent from the breakwater quarries to her Majesty’s 
dockyard extension works at Portsmouth and Chatham during the 
past quarter is 2822 tons; during the same period thirty-two tons 
of iron work and 9082 cubic feet of timber from the breakwater 
staging have been sent to the Chatham dockyard works. 

Mr. Hawkshaw sends the report as to the harbour of Holyhead, 
for the making of which there have been nine separate contracts, 
for the sum of £1,507,845 in the aggregate. Up to the present 
time there is a margin not expended of nearly £130,000. Mr. 
Hawkshaw remarks as to the present condition of this work, that 
work which gives a harbour of 267 acres and a sheltered roadstead 
of 400 acres, that in the course of the past quarter 336 tons of stone 
have been deposited in the north breakwater, and 7464 tonsin the 
year ending 3ist March, 1867. 

A length of 7037ft. of the superstructure of the north break- 
water is now built to its full height, and a length of 7124ft. is 
built above the level of high-water spring tides; the inner or 
harbour wall is built to its full height for a length of 5930ft., 
and a further length of 729ft. is ready to receive the coping. 

In the head of the north breakwater, 66,790 cube feet of 
masonry has been set below low-water, and 48,375 cube feet above 
low-water, being an increase in the past quarter of 26,512 cube feet 

The number of vessels that have sought the shelter of the new 
harbour during the past quarter is 816; and in the year ending 
3ist March, 1867, 3647. 


ENGINES OF THE STEAMER BERBICE. 

On page 74 we give engravings of a pair of oscillating engines 
by Messrs. R. and W. Hawthorn, of Newcastle-on-Tyne. The 
cylinders are each 4lin. diameter and 4ft. stroke, provided with a 
steam chest on either side. The slide valves are double ported 
and balanced on the backs, The expansion valves are of the 
double beat variety, actuated by means of cams. The reversing 
links worked by means of two eccentrics, and are attached to the 
quadrants of the slide valve levers. 

Between the cylinders is situated the air pump, which is 36in. 
diameter and 2ft. stroke, worked from an intermediate shaft and 
crank. The uir pump, bucket, trunk, and foot and delivery valve 
seatings are of brass. ‘The bucket, foot, and delivery valves are 
of india-rubber. 

Each engine is provided with feed and bilge pumps with rams 
each 6in. diameter and l0in, stroke, worked from the trunnions by 
means of levers. 

The pad-ile shaft is 8}in. diameter, tapered to 8in. diameter, 
having seats for wheel centres, and outside bearings on “ transom ” 
beam. The intermediate shaft is 8jin. diameter, with bearings 
i3sin. long. ‘ 

‘The paddle wheels are each 18ft. diameter over rims provided 
with eighteen radial floats, each 20in. broad and 6ft. 2in. long. 
All the handles for starting, reversing, expansion, injection, &c., 
are arranged to be commanded from the deck, 





OstEND.—A new basin for fishing vessels is in course of execu- 
tion at this port and is expected to be completed by September, 
1868. A large quay for the accommodation of steamers is ap- 
proaching completiva. ¥ A 

CoaL Exports TO France. —The demand for coal in France is 
increasing, and the quantities of coal sent to that country from 
England and Beigiuim have made rapid progress of late years. In 
i804, the quantity received from Eugland reached 1,285,514 tons, 
in 186.), 1,562,627 tons, and in 1866 1,904,091 tons, From Belgium 
the total tonuage, which amounted in 1864 to 3,150,.85 tons, in- 
creased, in 1863, te 3,350,782 tons, and in 1866 to 3,785,711 tons. 
The French Government, anxious to preserve the existing woods in 
the empire, are do.ng all they can to induce English coal-owners to 
send coul into that country, and the great railway companies have 
agents in England making special inquiries as to the probable 
quantities of coal which may be sent into the interior of France if 
the railway rates are reduced. : 

THe Late Me. Ottver W. Lane.- -The eminent naval arehi- 
tect, Mr. Oliver William Lang, died on the 2ist inst., at Black- 
heath. Mr. Lang was the son of the builder of the paddle-wheel 
frigate Terrible, and was hiiself regarded by Sir John Pakington 
and others as tae most clever designer of ships of the present day. 
he last ship the construction of waich he superintended was the 
Achilles, which, next to the Minotaur, was the largest armour- 
clad ship at the late naval review. Mr. Lang’s health has been 
failing for the last two years. He then received a severe shock by 
tue deata of his eldest son, a lieutenant in the royal navy, who 
was killed on the west coast of Africa while in the execution of his 
“hee INSTITUTION OF CIVIL ENGINEEERS..—With a view of in- 
ereasing the usefuiness of the Institution, particularly to the 
junior members of the profession, it has been decided to create 
@ Student Class, to take very much the place of that which was 
formerly the Graduate Class; but with certain modifications, so as 
toe avoid the difficulties which previously arose, and to provide 
those advantages which experience has pointed out to be desirable. 
Although not specifically mentioned in the rules, it is contemplated 
to grant, under the contrul of the council, the use of the theatre 
of the Institution to the students for supplemental meetings, for 
the reading aud discussion of papers among themselves, aud pos- 
sibly, also, for the deiivery to them of lectures upoa special sub- 
jects; the object of such supplemental meetings being for the 
advancement in scientific and technical knowledge of the junior 
members. Copies of the rules and necessary forins to be filied up 
by those desirous of availing themselves of this new arrangement 
can be had on application to the secretary. 
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| BE.eran.—A contract for 100,000 tons of rails for the Belgian 
| State railways is about to be let. ’ 
ENGINEERING APPOINTMENTS. — William B. Stephens, chief 





























FOREIGN IMPORT AND EXPORT DUTIES.— New Dvry. 
MET ARTICLES, : 
: : Foreign Measures English M 
THE Board of Trade have just issued a return to the House of and Money. and Money. 
Commons showing the rates of duty at present jevied in all our 
foreign markets. The return also shows the old rates of duty. Anchors, anvils, sledze ham- Lire. cts, | « £s. 4. 
We extract the portion which relates to the metal trade and shows — — apa ea ++|per 100 kilos.| 6 90 |per 0 2 9 
the duty now payable, omitting, however, the statement of the pte metres or 
old and now obsolete duties. beat gy oll Mts ” 4 60 » {0 110% 
Steam engines : 
Metals, Unwrought and Wrought—Iron and Steel. Locomotives and marine en- 
- ——_—_—_—_ — ~ @BimeS 2.2 oe oe oe oe 4 60 ol 10} 
Fixed engines .. 4. 4. 2 ye te 14 
New Dvry. Machinery for agriculture, ” 3 45 is i$ 
ARTICLES. Foreign Measures | English Measures OE SME ots 2 30 » | 0 011% 
and Money. and Money, TARIFF OF AUSTRIA, vt he 
Iron, pig, old, and broken... .. centner. , ‘ 00 
TARIFF OF NORWAY. Spa. sk. £8. 4, » wrought, hammered, and|° 0 40 ¥ ot 
ik s rolled, in unshaped bars, 
ae ae oe en Jump iron, iron rails tor 
nails and nuts, tinned, cop- Tailways, and raw, cast, 
pered, or zincked, or not :— A - moy ep eS 1 50 » [0 8 OF 
Under «in. in length .. ..| per pund. | 0 014 |per cwt.| 0 5 9 0 NS Ee ae 
Other ulnds 2. 2. 2. o free. free, Oe em, Faw) tee 
Fish-hooks, artificial flies, &c. ° . Sangre iron and steel 
Steel ‘ Plates, tires 2. we os 
es ae 7 ” unpvlished iron wire, iron Kad lad “s os! 
Iron rope cables and steel in shaped bars, 
oo ce ce a . . 
Other manufactures .. ..| per pund. | 0 03: | ,, | 013 4 - aatigaeeat ain mg lhe 250 / » |0 51 
Tools and implements for arti- ” “asaumnan Pee +. 
sans, manufacturers, or for agri ae ixbe ie: i rors 
culture not otherwise specified free. free, — bi 
Door-handles, fire-irons, hinges, Separate — sty 
garden shears ; coffee mills, &c. ; _ = ye 8), 
buttons, dvor bolts, sc ssors, ploughshare red anc shee : 
sunpolished, chopping knives, Steel Sas. ' siushed ~*y 28 ° oss 
buckles, irons, &. .. «+ «.| per pund, | 0 03 » {Ol 6 , t 2 te 
Bar, bolt, and boop iron, axles| ~~ rd “7. oo ee ‘ 4 00 ~ 082 
and taps, crowbars, ships’ knees, I + pg PES se ce oe a 4 00 2 08 2 
angle and T iron, and other : 4 
rolled and shaped iron, as well Cour.¢ cast wares, a8 — 
a3 smelied pieces 4. os oe free. free. stoves, plates, wheels, 
Plates of }in. thick and above .. és pe + ay ue a pe 
» Wrought for steam boilers pe > 5 > 7 J , aane- 
» Under fin, thick, tinned, -b., aud parts o . 
zincked, or lacqu red .. nery, each part weighing 
— + po —eerepe a4 a og md ID.i— oe oe - 0 7 é 016 
Wrought Iron Wares :— ‘ommon mere “= 
Other than gilt, silvered, Or sron and steel, e 
plated, or polished nd 0 03 oll 5 whully or partly smoothed, 
Ammunition : — oo 6 pe eee. - polished, ——_ var- 
d Nnished, or lacquered, not 
> apelapnahenmitin se 7©@ ¥ oll 5 otherwise enumerated 4 50 099 
TARIFF OF DENMARK, Ra. sk Axes, saws, scy thes, sickles, ” ” 
iiss chopping-knives, —_cuisels, 
ty Amey piggy mam y hes planes, large Knives, cluth- 
Falls, &c., for railways: hovps. makers and tailors’ shears, 
, se deen, oa large knives tor trate pur 
; poses, pruning kuives, files 
thea giosee on. rough or per pund. | 0 00°25 * alias. and rasps, puiished or not, 
simply coated to preserve from! wire brushes, sieve bottoms, 
Tast , 0 00°25 00 7 and enamelled kitchen uten- 
m b.lts, spikes, nails, tacks ad 4 BIB.. oe ce oe oe os ! 
eA pF — 1 Note.—the above wares, when - da ” 093 
d wih wood 
pres anda — atid hed 7 a o2 4 Wares, pay the same rates of duty 
(a). Polished, gilt, or ; Fine Wares :— ‘ 
combined with ivory, metals Personal and toilette orna- 
mother-of-pearl. Sc. needles Mamenis except those 
Steel pens. anioies of fin- falsely gilt or silvered) 
painted. bronzed, var- Wirework avd wire wares 
nished, or lacquered 4 amd — sieve bottoms ana 
gansmith s wares... a 016 118 2 rushes), aud wire covereu 
(6). Coarse wrought tron wares, " . with paper ee 
a8 anchors, anchor and la: g: Jews’ harps, fish-hvoks, stee 
chains, anvils, steum bvile: springs of all kinds, pen- 
gas and water ptpes, parte oF holde:s, steel beads, cro- 
Machines, balance ‘weights, chet, tambour, aud, kuii- 
ovens. carmon, homrbs, bails, ting-needies, weavers’ slaies 
7 , ’ 
rm shares, and dents of oe >) 12 00 “ ‘4s 
arts of church clocks, &c. 0 oO sa 0 2 4} Arms and pers : _ 
All other articles ot iron or steel sd (except guns oe fo 8) ee 
not specially tariffed.. .. .«. 0 03 x 072 All smvoth, polished, var 
Instruments, mathen atical, as- a nished, enamelled, and 
tron ical, surgical, &c... .. 016 i 118 2 lacquered = articies, ot 
Cannon, &c.. see iron wares... = otherwise e:umerated ., 
Guns, &c., see iron wares All wares cumbinea with 
Waa other materials, not other- 
TARIFF OF FRANCE. wi-e specitied (except those 
Steel in bars of all kinds, and Frs. cts. which a under the vo 
OE Ferra € of “smal wares,” flue 
Steet in Sheets and Bands :— per 100 kiles als ad 7 <9 leather, or India-rubber, .. ) 
Brown, hot rolled, exceeding Sewing nedies .. «. «. " 15 00 a 110 6 
half a millimetre in thick- Smail wares, talsely gilt or sil- 
SD oss 146 ce 66 08 ll 25 - 047 vered, or lacquered wares e 30 00 és 3011 
Brown, of less than half al ” Machines and parts of machines, 
malllimetfe 22 .. cc ce 15 00 061 according to the weight of the 
White, cold rolled, of any os predomivating materiai:— 
eae = 15 00 o 061 Of wood... «oe «8 «se oe is 1 00 a 0 2 0} 
Steel wire, including bright wire Of cast iron .. oe oe ee “a 2 00 a 041 
for iustruments ee 6s oe 20 0) * 082 Of wrouzht iron or stee J eet 4 00 na 08 2 
Steel springs for carriages, ned Of other un-pecified common 
wagons, and locomotives .. 11 00 os 0 4 53 Metals +. se os oe oe ” 6 00 » |012 2 
Pieces of Steel, polished, riled, ad- - Note.- A limited reduction of 
justed, or not: Weighing more duty on machinery may be aliowed 
than | kilogramme .. .. .. 15 00 061 by the M mster of Finance when 
Weighing less than | kilo... : 20 00 ” 16 8 2 | imp ried tor the use of domestic 
Tools of pure steel, scythes, sick les| ? , manu acturers ; but the reduced 
files, circular or straight saws, duty mu-t never be less than— 
and other tools unenumerated. . 20 00 i 082 On ma hinery of cast iron.. - 1 33 ” 0 2 8 
Household articles of steel, and 7 On machinery of wrought 
other wares of pure steel not fron or ste@t.. «2 «+ + “ 2 00 i 04 
enumerated... .. «2 «we os . 20 00 oe 08 2 On machinery of other metal, a 4 00 os 08 2 
Steam enszines for merchant] ‘ Instruments: 
VWORREIS oe ce 4s ce ce free. free. Astronomical, surgical, opti- 
1, ’ ” ” ‘ cal, and others, for scientitic’ 
ARIFF OF SPAIN. PUES ne oe ne oe free. free. 
Tron:— Esc. mils. Brass and Copper: - ; 
Cast, in ingots of all kinds In sheets or plates. wire and 
and worn out rails; strings for instruments ; 
In Spanish ve-selg ..  .. 1 309 014 coarse castings, as bells and 
In foreign vessels .. .. = 1 560 * loa 7 pipes, weighing more than 
Wrought, drawn, or forged, - 25 1b., and in other forms, 
or of puddiled iron, in bars, a —_ than 100 Ib. ‘ 4 00 a 082 
are, fi rass and copper wares, 
an Moen > — ss cylinders, kettles, bowls, 
Above 1:4 millimetres in plates, pots, and other 
thickness : ki'chen u ensils, not other- 
ish os « 9 wise specified ., ., «. 4 50 092 
Fi meg > ad % : pod 4 ; § p Coppersiniths’ and braziers’ ” 7 
Of les than :44 millimetres : ie Wares, as stills, flat-trows, 
Spanish vessels .. 7 #595 079 pans, wei. ht-, thread ~crews, 
In foreign ve-wels 2... x 9 115 ei 093 taps, mortars, fastenings, 
Spriny-, spiral, for furniture : . tubes, pestles, and scalex, 
In Spanish vessels .. .. 3 825 io 031 unpolixhed, but coated with 
In foreign vessels .. .. 4 580 04 HY varnish or lacquer, and also; 
Cast iron pipes of ail kinds: - when combined with iron 
In Span sh vessels .. .. @ 1 000 6 ol or wood; 'ronze powder,) 
In foreign vessels .. «. Ww I 200 jd 01 3 and wire gauze .. .. «, e 7 50 a 015 3 
Steel fi-h hooks: Other c pper wares, not gilt, 
In Spani-h versels .. «.| per kilo. 0 200 és 04 silvered, nor lacquered (ex- 
In foreign ve sels .. «. a 0 240 ie 1465 cept writing pens and 
Pin - cases, thimbles, and watch and clock works), 
toothpicks : —- - - a 
In Spani-h vessels .. .. 0 595 206 uls than fine leat er, 
In foreign vessels .. .. 4 0 715 ; oe india - rubber, or “Small 
Gunpowder :— Wares eo 08 es oe - 12 00 # 145 
“ne Ro lied, as sheets, plates, 
In Spanish vessels ..  .. 0 250 ; 5 5 olled, 5 ‘ 
In foreign vessels .. .. vs 0 310 > tae wire, and tubes, and coarse! 
For sporting: CaSUNgS ee oe oe oe = 2 50 a 061 
In Spanish vessels .. .. ‘~ 1 070 ‘ie 518 Tin Wares: 
In foreign vessels .. . 1 250 o 671 Common, such as kettles, 
si cylinders, plates, &... .. is 4 50 *” 092 
TARIFF OF ITALY. __ Fine, not gilt or silvered ., ps 12 00 7. as 
ron :— Lire. cts. Zine: ~ 
Wrought, of Ist fasion, in In sheets, pipes, pans, &c...) per pund. 0 Ol » |0 2 4 
bars, rods, &€., of all shape Zine Wares :— 
and thickness .. .. ..Jver100kilos.| 4 60 » | 0 1 104 Common og es oe oe é 0 08 » 019 1 
Wrought ifon girders am | Varnished, painted, or lac- 
azle-trees 4. 1. «2 «. a 6 90 » (69 a een Ce = 0 16 - 118 2 




















ng , to the Sphinx; Philip Richmond, engineer, to the 
| Speedwell; William Hopkins and William T. Searie, first-class 
assistant-engineers, to the Speedwell; W. Buchan and Matthew 
Murray, chief engineers, to the Warrior; B. Freewan, engineer, to 
| the Warrior: Henry White and James M*Master, engineers, to 
| ¢ e Warrior; Edward Irish, G. F. Pateison, and Henry Brown, 
first-class assistant-engineers, to the Warrior; J. A. Biadbrook, 
second-class assistant-engineer, to the Warrior; Matthew R, 
Miller, acting second-class assistant-engineer, to the Warrior. 
RoyAL AGRICULTURAL SocrgtyY.--It is now possible to draw a 
complete comparison between the financial results of the show just 
completed by this society at Bury St. Edmunds and those attained 








at the last previous meeting in July, 1865, at Plymouth. Thus 
the receipts at each meeting on each day were as follows :— 
Bury St. Edmunds Piymouth, 
s. d, 2s 4 
Monday .. .. oc o 237 15 0 .. oo 265 16 0 
Dekbay so 6s ve oo MT Mg fe Ute [6 CO 
Wednesday ... 6. « 955 8 6 2. oe 2159 0 0 
Thursday... .. se oe 1657 13 0 we oe B47 14 0 
Frida, ws co co ct 6986 8 ue te EO OC 
ne Se Drs, 626) 13 0 


Total .. o- ad 

The falling off in-the receipts at Bury St. Edmund's as compared 

with Plymouth was thus no less than £2086 18s. 6d.—a result 

attributable to the sparse population of the district and the com- 
| parative dulness of the times. About 4 p.m. on Friday a dull, 
a viasling rain set in, and there was a general move from the show- 
| yard, although a few new comers still made their appearanee. On 
| Friday afternoon an accident occurred in the implement depart- 
| ment of the show. One of the men employed by Messrs. Amies 
| and Barford, named William Holmes, was attending the grist- 
| mills at work when the strap fell off from the pulley of the 
| driving spindle and became twisted; the poor man in trying to 
release the strap without stopping the working of the mills, 
had the forefinger of his right hand drawn between the strap an 

ulley of the driving spindle, the finger and tendons being 
E wribly drawn out from the second joint, The uufortunate 
sufferer was at Once removed to the local hospital. It is hoped 
that amputation of the arm may be avoided. The total number 
of visitors paying for admission to the Bury show was 60,035, as 
compared with 88,011 at Plymouth. However, as the president 
(Mr. H. 8S. Thompson) remarked at the members’ meeting on 
Friday, the society does not meet in different parts of the country 
in order to make money; all it cares about, so far as the receipts 
are concerned, is to take enough to enable it to offer substautial 
prizes and to make the future meetings efficient. The dismantling 
of the showyard was commenced on Saturday.— Times. 

UriLisarion OF Biast Furnace Gas.—( From our Correspon- 
dent.)—A few days since one of our daily contemporaries feli- 
citated “‘the Black Country on the prospect of losing its unen- 
viable title if a plan now carried out at Earl Granville’s ironworks 
near Hanley were generally adopted.” The plan referred to is not 
an absolute novelty, but it is probably carried out to greater per- 
fection at Hanley than atany other place. The works at which it is 
in operation consist of a suite of four blast furnaces, and the mouth 
of that which is nearest to the boilers is covered over with a mov- 
able cupola. The gas and smoke generated in the furnace are 
eatried by means of iron pipes to the fire places of the boilers, 
seven in number, and also to four kilns used in the production of* 
the hot blast, The pipes discharge themselves just in front of a 
small bright fire, in passing over which their contents become 
kindled, and an almost donstant stream of ignited gas rushes along 
beneath the boilers and into the hot air kilns. The consumption 
of smoke prevents its escape up the chimney with its attendant 
| disagreeable effects upon the atmosphere, but we shall not be 

thought uncharitable if we say that, probably in the eyes of the 

nobie proprietor and his manager, the saving of fuel is a far more 

important consideration. By utilising the gas of one furnace from 

thirty to forty tons of slack per day are saved, and taking this and 

some minor economies into account, the saving is probably not less 

than £40 per week. Preparations are now being made for con- 
| verting, in a similar manner, another of the furnaces, and when 
| that has been done no slack at all will be required, and the saving 
will then be still more considerable, and will amount to some- 
thing important upon every ton of iron made, 

MEETING OF SHAREHOLDERS OF SHACKLEFORD, ForD & COMPANY. 
—The general meeting of shareholdersin Shackleford, Ford, and 
Company (Limited) was held at Cheltenham, on Thursday. Mr. 
Handel Cossham presided, and stated that they owed on biils 
payable £65,471 19s. 6d,; there was a disputed account with the 
Gloucestershire Bank of £24,000, of which they might calculate 
one-half or £12,000; debentures, £600; wages due, £249 ils. 9d.; 
which with sundries made up a total of £91,653 12s. 6d. Then, 
; on the other hand, their property at Swansea was estimated at 
£25,835 19s, ld., their property at Cheltenham £.6,09i 18s. 7d., 
total £41,927 17s, 8d.; rolling stook, £14,414 14s. id. (after allow- 
ing £1200 for depreciation in the past year); book debts, £17,334 
10s, lid. (they had taken off £2.00 for collecting, &c.); movable 
stock at Cheltenham, £21,089 i4s. 7d.; at Swansea, £15,881 17s.; 
cash in hand, £219; calls in arrears on shares, £3500, making 
altogether £112,307 14s. 3d. The position of the company was 
the difference between the two suns named, and he (the chairman), 
believing it would be to the interest of the company that the books 
should be resumed, moved the following resolutions:—- ** That in 
the opinion of this meeting to wind up the company under an 
order of the Court of Chancery would entail a most serious loss in 
the disposal of the company’s property and be most detrimental to 
the interests of the shareholders, and that the directors be and are 
hereby requested to oppose all petitions that have been or may be 
presented for winding up the company to the utmost of their 
power.” The resolution was put to the meeting and carried, only 
four hands being held up against it, those voting in favour of it 
representing about 8000 shares. The following resolutions were 
also carried :—‘*That Mr. James Beman, Ivy Cottage, Birdlip, 
near Gloucester; Mr. H. Cossham, Hill House, Mangotsfield; Mr. 
J. 8. Gilpin, Castle-place, Nottingham; Mr. J. Jenks, Minerva 
Ironworks, Wolverhampton; Mr. Edward Jones, Larchés, Hands- 
worth, near Birmingham; Mr. Sampson Lloyd, Old Park Iron- 
works, Wednesbury; and Mr, T. A. Williams, Yoristawe House, 
near Swansea, be the directors for the ensuing year.” “That the 
name of the company be changed to the Cheltenham and Swansea 
Railway Carriage and Wagon Company (Limited).” ‘ That the 
provisions or clauses numbered 73 and 74, relating to the late 
managing directors, be expunged from the articles of association of 
the company, and that an alteration or modification be made in 
the clauses numbered 102 and 103, so far as they refer to. the 
managing directors.” ‘‘ That the directors be authorised, if they 
shall see fit, to accept in the name and for the benefit of the com- 
pany, from such shareholders as having fully paid up the amount 
due upon the shares now held by them are desirous to retire from 
the company, and have accordingly signed the form No. 2, sent to 
the shareholders on the 15th of June last, a transfer or surrender 
of their shares; and that upon such transfer or surrender to the 
company being completed by any such shareholder the shares 
therein comprised shall merge and become extinguished in the 
capital of the company, and the y shall th forth hold 
the transferrer or surrenderer harmless from any further liability 








in respect of the shares so transferred or surrendered, provided 
always that the total number of shares to be so accepted by the 
company shall not exceed three thousand shares.” ‘That the 


directors may, if they think fit, exercise the powers to borrow in 
such way and to such extent as provided by the articles of associa- 
tion.” It was stated that the future calls would amount to from 


£2 10s. to £3, extending over a period of about two years, and that 
that amount would be sufficient for all working capansen. It was 
also stated that if the company were wound up there would most 
i on a call of £5 per share, with no prospect of recovering 
anything, 
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OSCILLATING PADDLE ENGINES OF THE STEAMER BERBICE. 


BY MESSRS. R. AND W. HAWTHORN, NEWCASTLE-ON-TYNE. 
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PUBLISHER'S NOTICE. 


*,* We shall ish next week a Double Number, contain- 
ing the Th to our twenty-third volume, including a 
complete classified list of patents ished during 


the last siz months. Price 1s., stamped 1s. 








NOTICE. 

*,* The office of Taz Enainzer at the Paris Exhibition 
is situated close to the round the building, 
and opposite to the English boiler-house. Our corre- 
spondents in Paris will be happy to be of use to any 
of our English or continental subscribers visiting the 
Exhibition. 

Messrs. Kirklands have undertaken the agency of this 
journal at the Exhibition, and it will always be found on 
sale at their English newspaper office, Gallery VII. 





TO CORRESPONDENTS. 

*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
com us to go to press at an early hour on the morning of 
ma poe Advertisements, to ensure insertion, must be de- 
ivered at the Engineer Office before seven o'clock on the Thursday 
evening of each week. 

*,* Letters intended for publication must be accompanied by the 
names and addresses of the writers,not necessarily for insertion, 
but as an evidence of good faith. 

*.* Wecannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 

J. W.—The offices of the company are in Old Broad-street, London, 

B. D. G. —J/ you will send us the drawings we will try and assist you, 

H. R. (Reading).—Thanks for your letter, which shall be attended to. 

UNSUCCESSFUL CANDIDATE.— We wil try and meet your views if possible. 

N. AND D. (Paris).—Kindly mark, and send us the paper to which you allude. 

J. HURLE.— We suspect that the works you mention been a deal L 
and that the original pressure is no longer sufficient. You had better try another 


vessel. 
AWARDS OF PRIZES AT BURY.— We are requested to state that Messrs. Holmes 
and Sons, Norwich, received the first prize of £20 for finishing a thrashing 
This was omitted in our last. 


article, both theoretical and practical, upon the matter, which will supply the 
information you require. 

J. X. P.—Jn Mr. Hodgkinson's work on cast iron will be found the formule for 
the breaking strength of cast iron girders, but for wrought iron bridges and 
girders you should consult Mr. Fairbairn’s work, “ Application of Wrought 

Iron to Building 2." 


QUESTOR.— There is an excellent little work in Weale's series upon the subject of 
well-sinking and boring, and in the same series you will find a treatise on 
waterworks, including the construction of reservoirs and filtering beds. 

Wye Williams is a very good authority upon your second question. 

CRICHTON AND CO.’8 MARINE ENGINE.—ZJn our description of this engine, in 
our number of the 2ist June, we stated that the engine was designed by the 
makers. We are, however, informed that this statement is incorrect, and that 
the credit to Mr. Lindwall, of the Bergsund Works, near Stockholm, 

T. MELLER,—You may work from the usual formula — 

G=7 (5D? xX H 


L 
where G equals the number of gallons of water delivered per hour, D the 
diameter of the pipe in inches, H the head of water in feet, and L the length of 
pipe in yards, 





SEWING MACHINES. 
(70 the Editor of The Engineer.) 
§IR,—Would you be kind enough to let me know, through your journal, the 
names. or addresses of any of the makers or i of the hi for 
sewing soles on boots, or what is the most improved machine for that a + 








THE BURY ST. EDMUNDS’ SHOW. 
(To the Editor of The Engineer) 

SIR,—In any notice you may have of the R.A.S.E. Show at Bury, will you 
kindly mention the injustice done us by the delay in the publication of the 
awards for steam engines? These were not ilable for p’ until near 
mid-day on the Friday, when the business of the show was virtually over. 
All benefit to be derived from the position taken by this house was therefore 
completely lost, as far as the Bury Exhibition was concerned. 

CLAYTON, SHUTTLEWORTH, AND CO. 

78, Lombard-street, London, July 23rd, 1867. 





TINNING AND GALVANISING. 
(To the Editor of The Engineer) 
SiR,—Will any of your readers kindly give me some information on the 
above subject? I am desirous of coating some goods for my ownuse, I find 
that the process usually employed has the effect of injuring the elasticity of 


voided ? 


the articles, Can this be a’ SUBSCRIBER. 


Advertisements cannot be inserted unless delivered before 
on ‘ ing in each week, The charge Faucet Ferma 
three shillings ; each line a , etghtpence, line averages eight words ; 
blocks are charged the same rate for the space they fill. AU single advertise- 
ments from the country must be accompanied by stamps in . 

‘THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the varwus railway siatwns; or it can, if preferred, be supplied direct from 
the office on the terms mn Di— 

Ha'f-yearly (including double number) lis. 9d, 

(including two double numbers) £1 11s. 6d. 


seven o'clock 


If credit be taken, an extra charge of two shillings and sixpence per annum will 
be made THE *~ NGINEER és registered for § 
Letters relating to the ‘ment of this paper are 


depart: 
to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE; all other 
letters and communications to be addressed to the Editor of THE ENGINEER, 
163, Strand, London, W.C. 





DEATH. 


On the 18th inst., at Streatham, Surrey, EDITH, the beloved wife of A. J. 
PEELE, C.E., aged 29. 
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THE ATLANTIC TELEGRAPH. 


Last Saturday evening the Atlantic cable of 1866 was 
broken off at Heart’s Content, and the electrical tests, ac- 
cording to a published statement of the chairman of the 
Anglo-American ~~ Company, give the place of the 
fault at about fifty miles from the end of the cable. 

On the 13th of July, 1866, we pointed out in Tue 
EnaIneeEr, by the aid of an engraving, that this casualty 
was very likely to take place. A carefully executed chart, 
published by Messrs. D. and E. Steel, in 1800, represents 
the tail of the Great Bank of Newfoundland as extending 
northwards across the entrance to Trinity Bay, so that the 
cable would there have to be laid over a ridge, 60 fathoms 
below the surface in its centre, but deepening suddenly to 
92 fathoms on the Newfoundland and 94 fathoms on the 

. Irish side of the elevation.. At these points the cable 
would appear to be in suspension and swinging in the 
water, supposing the chart ‘to be correct; but ‘c of 
later date do not make the Great Bank extend so far north, 
perhaps because they are more accurate, or perhaps be- 
cause the navigators omitted to take soundings directly 


they found the water on the tail of the Bank to be so 
deep that the measurement would cease to be of interest 
'to mariners. It is also not at all certain, from the im- 
perfect data we have collected respecting this little known 
part of the coast of North America, that the cable at the 
end of the Great Bank is in such a depth of water as to 
be beyond the reach of icebergs. The sea off the mouth 
of Trinity Bay is much thronged by fishing smacks, 
manned by hard headed, hard swearing, hard drinking, and 
leathern limbed men, not remarkable for physical or moral 
beauty. Perhaps these will be represented as the unin- 
tentional authors of the bi of the cable. 

As a matter of fact, the cable has no doubt been cut 
either by icebergs or rocks, Both the cables are much 
too w to resist long the adverse influences which 
threaten them in their path from the Great Bank, 
all through Trinity Bay, to the junctions with the thick 
shore ak which ends only extend four or five miles from 
Heart’s Content. There is good authentic evidence as to 
the state of the bottom of Trinity Bay, in the depositions 
made before the Telegraph Committee of the House of 
Commons, a few years ago, by Mr. Varley, who himself 
picked up from the Trinity Bay:the first cable ever laid in 
its depths. 

This is what he reported about the bottom of Trinity 
Bay and his grapnelling operations, on the 30th July, 
1860:—“ At last a bight came on board, the cable at this 
spot being unusually good for about 30 yards. The outer 
end was found to be broken 200 yards off. About two 
miles of the inner end were recovered, when it parted 
again at a weak place, where there was nothing but the 
gutta percha covered wire left; this, however, was just 
able to bring the cable to the surface, when it snapped 
before it could be secured by a stopper. The point where 
we last grapnelled this day was a little east of a straight 
line joining Tickle Point and Copper Island, in 140 
fathoms of water. Although mud is shown on the charts, 
there are, most unquestionably rocks also, as was too 
plainly indicated by the state of the cable; rock weed and 
sea animalcules adhering to and surrounding it in many 
ams showing that it ‘had been suspended clear of the 

ttom. The recovered cable varied in condition very 
much; and what is of more importance is that even 
those portions which came out of the black mud were so 
perished in numerous patches that the outer covering 
parted on board during the process of hauling in. Ina 
word, it was evidently sometimes embedded in mud, some- 
times on small stones, sometimes half imbedded, and 
sometimes wholly exposed over rocks, as was" apparent 
from the condition of the outer covering. The iron wires 
in many places often appeared sound, but on minute in- 
spection were found eaten away and rotten; the sewing 
was also decayed. In some places the iron wires were 
coated with metallic copper, and much eaten, they having 
most probably rested upon copper ore, for there are veins 
of it in Trinity Bay. The gutta percha’ and — wire 
are, however, in as good condition as when laid down. 
The general ragged, precipitous, and rocky character of 
the surrounding land evidently extends below the surface 
of the water. The unevenness of our soundings and the 
condition of the cable indicate this most plainly.” 

Such is the best and most authentic description on re- 
cord of the state of the bottom of Trinity Bay. It is 
perfectly evident that the slight deep-sea lengths of the 
two cables now subme in the Bay are not fitted to cope 
with such adverse influences; and, as has before been 

inted out in this journal, the Atlantic cables of the 
uture—if they are to be at all permanent—must be made 
thick and heavy the whole distance from the tail of the 
Great Bank of Newfoundland to Heart’s Content. 

The Atlantic Telegraph Company still*has no control 
over the Atlantic on which are both in the hands of 
the contractors, the Anglo-American Telegraph Company. 
By agreement, the real and original company has the 
power of paying the latter company off, and doubtless 
this will soon be done. Before closing this notice it may 
be as well to place on record the fact that up to this date 
the official engineer’s report of the real cause of the break- 
age of the cable 1865, during the expedition of that year, 
is still withheld from the public by the directors. 


PROFESSIONAL MONOPOLY. 


Ir will be admitted by every well regulated and properly 
trained mind that to old institutions, ancient societies, and 
incorporated associations a certain regard and respect are 
due, if for no other reason than that of deference to the 
powers that be. At the same time it will be conceded 
with equal readiness that the progress of the age must 
inevitably demand the creation of new societies, which 
may be either of a nature altogether novel, or, as is more 
frequently the case, of a character allied in many respects 
to that of previously existing bodies. About ten or twelve 
years ago a few professional gentlemen started the Society 
of Engineers, and by the g and discussion of papers, 
their publication in the “ Transactions,” and by advancing 
the objects of the body and the interests of the pro- 
fession with energy and tact, the original score of 
members is now increased twenty-five-fold. With a list of 
members so promising, and, moreover, steadily increasing, 
and with a good balance at its bankers, the Society became 
naturally anxious to constitute itself a legally incorporated 
body; to obtain the benefit of a royal charter, and to trans- 
fer in consequence to the whole Society collectively, that 
responsibility resting at present upon the shoulders of one 
individual. One can scarcely imagine that any objection 
would be raised to a course obviously so just, reasonable, 
and inoffensive. But at this juncture the older society— 
the Institution of .Civil Engineers—interferes, and in 
parliamentary “ petitions against the bill ”—and 
endeavours to put its veto upon the proceedings. Not- 
withstandin e respect we entertain for the Institution, 
yet when that body denies to another the privileges it 
obtained itself at a time when there were no other 
claimants, and when it boasted less than a dozen members, 





soponns the int to itself a pager ny A of common —_ 


0 ion of -a counting its mem 
by the hundred, it becomes our duty to investigate with 





temper and moderation, the grounds upon which it bases 
claims so exclusive and so extraordinary. The Institu- 
tion may probably take its stand upon the fact that it 
already possesses a charter; as an incorporated body is 
all-sufficient for the profession, and, consequently, urge that 
the granting a charter to another body would be an act of 
supererogation. Were this really the case we should lay 
down our pen. Were we convinced that the Institutio 
valuable and comprehensive as it is, embraced the fu 
interests of the ‘profession, we should have nothing more 
to say. Butisitso? Is the Institution of Civil Engineers 
all-sufficient for the profession ? Does it do for the engineer- 
ing profession what the College of Surgeons does for the 
faculty—what the bar does for its members—what the 
Constitution does for solicitors? Certainly not. It pre- 
scribes no curriculum, holds no examinations, grants no 
diplomas, confers no degrees. It can neither make an 
engineer nor mar one, and there are as clever engineers 
outside as inside its pale. That the title of M.1.C.E. is an 
honour—that it confers a certain prestige and status upon its 
possessor, emanating, as it does, from a body iadbeding 
among its members the highest names in the engineering 
world—there is no question ; but the want of it is neither 
a dishonour nor a professional disqualification. It is the 
fault of the Institution itself that the title is not: of more 
value and more coveted than it is; but since its incor- 
poration it has not made the slightest effort to ameliorate 
the somewhat anomalous os in which the profession 
has always stood, although it enters a protest inst the 
attempt of a younger society to obtain a participation in 
benefits and privileges which tangibly are not of a profes- 
sional character, but relate merely to civil and legal respon- 
sibilities. 

It might be argued that all members of the profession 
should join the Institution, but in many instances ac- 
quiescence in thisrespect is simply impossible ; and for several 
reasons there is no inducement for a young member of the 

rofession, or any one holding employment in the office of a 

.LC.E., to join the Institution. We are entirely of opinion 
that the institution has every right to be jealous of its privi- 
leges, and to carefully guard them from all intrusion, but in 
the case before us there is no question of tres hostility, 
or rivalry, beyond that honourable emulation which should 
always actuate every professional man, and without which 
there will be a total absence of all esprit de corps. The 
younger society desires to take nothing from the older or 
to obtain any privileges of a character superior to those 
enjoyed by its predecessor. It simply petitions to be put 
upon a legal equality, without reference to any professional 
point whatever, and in common justice it is difficult to see 
upon what grounds the petition can be refused. When 
the deputation waited upon the Duke of Richmond last 
week, a moot question was the similarity of names of the 
two bodies, but this is a mere detail that has no valid 
force against the petition. In fact, “The Institution of 
Civil Engineers” is a complete misnomer itself, tending to 
lead an outsider to suppose that none but civil engineers 
are admissible, whereas the title “Society of Engineers” 
is general in its signification, and destitute of the apparently 
exclusive adjective. The one is what it professes to be, 
the other is not; and if there is to be any change of names 
it appears to us that the older society might make the altera- 
tion with advantage. It is quite impossible to obliterate 
every trace of similarity in the two titles, just as impossible 
as it is to destroy the similarity of the object and purpose 
of the two associations. They both run in the same groove, 
and it would be a manifest absurdity to insist, as the price 
of the charter, that the names of, the petitioning Soap 
should be altered so as to virtually bear no reference to the 

rofession. Better to renounce all idea of what is sought 
or, than to accept it upon conditions which would be tanta- 
mount to the ruin of the society. .In reality there is no 
necessity to dwell upon this point, The names, as they 
stand, are sufficiently distinct to prevent any confusion, and 
there is a much greater difference between them, than what 
exists between other societies already incorporated wuder a 
royal charter. That many of the members of the Institu- 
tion are not averse to the granting of a charter to the 
Society is manifest from the fact that some of them being 
also members of the latter body, are actively co-operating 
in effecting the desired object. In the cause of justice 
and fair play there appears to be no valid objection against 
the petitioners, bearing in mind that the age of monopolies 
is gone, that equal participation in right of privileges 
and extension of the franchise are becoming general, and 
that no evil can accrue from granting the requests of those 
who adopt for their motto—“ Sic utere tuo, ut alienum non 
ledas.” 


WATER AND SEWAGE, 


“Ty union there is strength,” and it may therefore be 
fainly argued the greater the union—or the greater the 
soon, Fe constituting the union—the greater the strength. 
So much for the fair side of the picture, and those who 
have never regarded it in any other light will find, on 
looking at the reverse, that the motto will read with equal 
fidelity, “the greater the union the greater the danger.” 
It is ever amid the most crowded parts of a city, and the 
densest portion of its population, that epidemics rage with 
the greatest and most fatal virulence. It is in our alleys 
and courts—localities where animals could not exist in a 
state of health, much less human beings—that contagion 
and infection are productive of the most deadly results, 
whether occasioned by the secret fever or the open i- 
lence. A population of a few thousands might disc’ 
their sewage and refuse matter into the Thames without 

ractically affecting its purity—it would be but a drop; 

ut when that drop is multiplied by hundreds and thou- 
sands it assumes the proportions of a pe me | stream, and 
the main channel becomes rapidly poisoned by its con- 
taminating influence. With the exception of a few—a rey 
few—towns in the pa om all the sources from whi 
potable water is derived are more or less im and man 
exhibit unmistakable sym of absolute foulness. If 
there is one cause more than another contributing to so 


disgraceful a state of affairs it is the want of proper su 
intendence—of a proper executive, invested with absolute 
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authority from the Government, and totally indifferent to | 
all the commercial relations of the parties supplying the | 
water. Propositions have been made and entertained, | 
special commissions appointed, and long-winded prosy 
speeches uttered respecting the advantages of vesting the 
supreme control and management of railways in the hands 
of the Government. But what are railways? What is our 
whole railway system in comparison with the water supply 
of a ci'y like London? 

None of the water brought into London to supply the 
wants of the population can be called pure. Before its 
arrival here it has been tiltered through a variety of sub- 
stances— treated with lime and other chemical ingredients, 
either for the purpose of clarification, or of counteracting 
the effects of some noxious and adulterating impurity, and 
it is finally delivered to the consumer in a condition which 
is only expressed by the word “doctored.” And how can 
it be otherwise? We poison the souree—contaminate the 
fountain-head — and then apply the antidote. In the 
attempt to restore the water to its pristine purity, enormous 
sums are expended, similarly to the man who, by his own 
folly and neglect, has ruined his constitution and is con- 
tent to pay a fabulous price to the physician whose skill 
can restore the shattered energies of his once vigurous 
physique. By disinfectants we can neutralise the 
deleterious properties of a vitiated atmosphere; by an- 
tidotes we can neutralise the effects of poisons — but 
no one will venture to maintain that the atmosphere 
so treated —the fluid so acted upon—is in the same 
condition as if the one had not been infected, the other 
not poisoned. Half of the whole water supply of the 
city of London is derived from the impure source, 
the river Lea, aud yet in regard to purity the New River 
water, which is an offshoot of that source, bears a very 
excellent character. It must, however, be borne in mind 
that that company take their supply from a much higher 
point than the East London Company, who nevertheless, 
so far as analysis is concerned, have exhibited very fair 
specimens of wholesome water. ‘lhe powers of analysis, 
however, are not omnipotent; it can and does accomplish 
a great deal, but there are poisons of a nature so subtle as 
to have repeatedly escaped its searching ordeal, and it is 
not impossible that amid the thousand hurtful ingredients 
wilfully mingled with our water-supplying streams, there 
may be some that defy detection, some that impart un- 
wholesome qualities to the water which can neither be 
measured in the glass nor weighed in the balance. In the 
second report just issued by the commissioners appointed 
to inquire into the best means of preventing the pollution 
of our rivers, a large fund of valuable and rather sur- 
prising information is contained. The condition of the 
Lea demands the undertaking of prompt and active 
measures, or it may possibly give rise to a repetition of a 
previous calamity, which, although it cannot be actually 
asserted to be due to it alone, was undoubtedly closely 
connected with it. Let us trace the course of the Lea and 
mark the tributary streams of pollution poured into it, by 
which we foul the very water we afterwards drink, and 
like the obscenas volucres in Virgil, “contactuque omnia 
fedant immundo.” At Luton, near its source, it receives 
the sewage and manufacturing refuse of over 20,000 

ople, and to purge its water from this contaminating 
influx it is treated in the antidotal manner already alluded 
to. The same agents, carbonate and sulphate of lime, are 
relied upon to neutralise the effects of a stream of oxalic 
acid, in itself a deadly poison, which constitutesa prominent 
contribution to its waters a little further down. The 
inhabitants of Hatfield have some little consideration for 
this much-abused river, since they do not discharge their 
sewage directly into it, but into “dumb wells.” There is 
very little doubt, however, that a great portion of it ulti- 
mately finds its way thither, and besides the injury it 
there inflicts, itmust thoroughly impregnate the surrounding 
soil, to the great detriment of all springs and wells. At 
Hertford the New River Company have constructed sewers 
to take the drainage of the town, and they spend a large sum 
yeurly in defecating the sewage when it reaches Ware, but 
the latter town nevertheless adds a considerable quantum 
to the already detiled river. Near Ware is the junction of 
the Lea with the Stort, which latter river is under private 
jurisdiction, and in time of floods carries down large 
accumulations of sewage and mud. It would be to no 
purpose to mention the numerous other towns making use 
of the Lea as a common sewer, with the most praiseworthy 
disregard for the state to which they respectively reduce 
those situated lower down the stream than themselves. It 
appears to be a case of simple transference from one to the 
other, and lucky is the town that enjoys the privilege of 
commencing the operation. It must be stated that both 
the New River and East London Waterworks Company 
have done a great deal to remedy the existing state of 
affairs, but they are powerless to accomplish a complete 
cure. _Aid must be given by some authority superior to 
that which they have acquired in order to accomplish the 
result. There must be either some modification in the 
present state of the management and control of thé river, 
or, What would be better still, a total abolition of the old 
system of government and surveillance, and the substi- 
tution ofa new Loard of conservancy, armed with all neces- 
sary power to maintain the water pure and uncontaminated 
from the source to the embouchure. 

Apart from the consideration of using a river as a water 
supply, sewage matter should never be permitted to be 
discharged into it, solely on sanitary grounds. Although 
no drinkable water was obtained for a long time 
from that part of the Thames flowing through Lon- 
don, yet the continued use of it as a sewer was most 
prejudicial to the health of the metropolis, especially of 
that portion of it ying in the vicinity of its polluted waters. 
That ultimately all sewage will be applied to agricultural 
purposes there is not the shadow of a doubt; but it is 
difficult to fix a period at which a well organised, definitive, 
and universally applicable system will be arrived at. A 


lan that answers exceedingly well in one locality proves a 
ailure in another, and that which is established at a com- 
paratively slight expenditure at one place demands a large 
outlay at another. The question is still in its infancy, and 





has not received that thorough sifting and practical investi- 
gation which it deserves, More experiments, more suc- 
cesses, and also more failures are required before it will 
become an operation completely understood and regarded 
in the same light as the undertaking of any other engineer- 
ing work. hat todo with our sewage is the important 
question of the day, and we are pretty much in the same 
ition that we are told in Swift’s immortal satire the 
illiputians were when they were first burthened with so 
gigantic an encumbrance as Gulliver. That sagacious 
little people, however, soon found a means of relieving 
themselves from what would otherwise have proved an 
intolerable nuisance, and so might we if we chose. 

When rivers are made to furnish a supply of water for 
drinking and culinary purposes, the only pian of ensuring 
its purity isto impound them at their suurce, and to bring 
the water by pipes, aqueducts, and tunnels, to its destina- 
tion, It is quite unnecessary to allude to the absence of 
all sewage matter, but any stream that is used for the pur- 
poses of navigation is totally unfit to be employed as the 
source of a water supply. Lhe water would always require 
purification, and to what a condition that in canals cau be 
brought may be gathered from the evidence given some 
years ago befure the commissioners appointed to inquire 
into the best means of procuring a supply of water for 
the city of Dublin. Were further proof wanted of the 
state to which canals may be reduced the reader may take 
the case of the Bradford canal, which was closed the other 
day. Its pollution had reached to such a pitch that after 
vain efforts to impart a factitious purity to its turbid 
current the proprietors saw no other escape from formid- 
able litigation and sanitary difficulties than to cut off the 
communication with its source, which was equally foul 
with itself, to open the sluices along its course, and allow 
the noxious contents to run off, the exposed bed affording 
but too complete testimony of the character and quality of 
the fluid that once flowed in its chaunel. At present the 
evil accruing from the manner in which the whole subject 
of water supply and that of the disposition of sewage is 
managed throughout the kingdom is enormous, and the 
remedy must be on a scale of commensurate importance. 
{It will not be sutiicient for half a dozen towns to have 
splendid waterworks, and available means of disposing of 
their sewage, to their own commercial advantage and to 
the benefit of the health of their own and neighbouring 
populations. The question should be considered in extenso, 
and, however it may be ultimately determined, the evil 
will never be conquered until the sewage goes one way, the 
navigation another, and the water supply a third, each 
occupying a separate and distinct channel, virtually as far 
removed from the influence of the rest as if they flowed on 
different continents. 


THE MAGNETISM OF NICKEL AND COBALT, 


Awonast the varied developments of electro-telegraphy it 
seems to us possible that some useful practical applications 
might be found for the comparatively weak magnetic 
metals, nickel and cobalt. Nickel, at any rate, seems to pos- 
sess the valuable property, when used as an electro-magnet, 
of having little or no residuary magnetism on the stoppage 
of the current. This fact, probably due to its being of a 
more homogeneous character than wrought iron, would 
seem to offer it a career for certain delicate purposes. The 
following references, the result of much research, give 
almost all, if not all, that is experimentally known about 
the magnetic powers of these metals. 

In the tenth volume (1813) of Schweigger’s Journa! fiir 
Chemie tind Physik, p. 172, W. A. Lampadius describes 
“ several experiments on pure nickel, such as its magnetic 
force and its behaviour in certain compounds of nickel 
with other bodies.” He conducted his experiments by 
means of a lever magnetometer, made of a delicately 
balanced scale-beam of glass, the vibrations of which were 
measured on a fixed graduated scale. At the scale end of 
the beam was attached a little glass pan, in which was 
placed the substance the magnetic power of which it was 
intended co measure. A small magnet was then gradually 
brought up under the scale-pan, at the centre of which the 
substance to be tested was lying; the shorter or longer 
distance at which the scale-pan and beam sprung down to 
the magnet—a distance determined by the indications of 
the pointer against the fixed scale—being expressed in 
numbers, gave the relative magnetic susceptibilities of the 
different substances, or the power of the magnetism in- 
duced by a permanent magnet. Wrought iron tried in this 
way gave the number 55, nickel 35, and cobalt 25; but 
the cobalt is stated to have been afterwards found rather 
impure. An alloy of equal quantities of nickel and 
platinum gave the number 35, as also an «lloy of equal 
amounts of gold and nickel. When the nickel was mixed 
with equal quantities of either copper, phosphorus, or 
sulphur, its magnetism was found to have completely dis- 
appeared. Herr Lampadius notes as remarkable the un- 
changeableness of the magnetism of nickel when alloyed 
with gold or platinum, and its complete disappearance in 
the presence of copper and phosphorus, At a later period 
the same experimenter tested cobalt in a somewhat similar 
way. In Erdmann’s “Jahrbuch fiir Technische und 
Oceconomische Chemie, vol. v., p. 391 and following, Herr 
Lampadius states that “the magnetic force of iron being 
taken at 1000, that of cobalt isO°701.” This was determined 
by means of his lever magnetometer in the same way as in 
the experiments with nickel. He also tried an alloy of cobalt 
and gold in equal parts, and found the magnetic attraction 
equal to 0°507, cobalt and platinum 0°509, cobalt aud silver 
0°508, cobalt and copper 0°509, cobalt and iron 0-780. 
Dr. Wollaston (1824), * Philosophical Magazine,” vol. xiii. 
states that a piece of soft iron of a cubic form, and weigh, 
ing about half a grain, when held to a magnet was found, 
in successive trials, to lift from eighty to ninety times its, 
weight of a silver chain. With the same magnet a cube 
of cobalt “carried from fifty to sixty times its weight,” 
and “a similar quantity of nickel supported from twenty 
to thirty times its own weight.” In Becquerel’s “ 7raité 
Complet du Magnetisme” (1846) is an account of some 
experiments conducted by M, E. Becquerel on the mag- 





netism of nickel and cobalt. He states (p. 74) that if 
either of these metals—the latter more especially 
combined with arsenic, it may completely lose its force of 
attraction to the magnet. From a thin platinum wire, 
about two metres long, used in torsion, he suspended 
needles about four centimetres long, and determined the 
number of their oscillations when in the magnetic field. 
He found that what he terms the “specific magnetisms ” 
of iron, cobalt, and nickel are sensibly equal at ordinary 
temperatures, though that of nickel, “cast and carburetted” 
( fondus et carburé), is only 62, if the specifie magnetism 
of iron be taken as 100. It is noticeable that the needles 
he used were only five centimetres, or less than two inches 
long. According to the English patent specification, 
No. 11,481, A.D. 1846, a “nickel bar is polarised by an 
electric current in the same way as soft iron. The use of 
small nickel electro-magnets forms a part of the patent. 
It is therein stated that nickel affords a more equable 
action than iron, which ‘is “apt to vary much as to the 
quantity of residuary magnetism it will retain after the 
current closes” 

An important practical question is the influence of 
temperature on the netism of these metals. Faraday, 
in the “ Philosophical Magazine,” vol. viii., p. 177 (1836), 
says, “that the demagnetising temperature for nickel is 
about 630 deg. or 640 deg. Fah., and that a slight change 
about this point would either give or take away the full 
magnetic power of the nickel.” Neither iron nor nickel 
appears to suffer any abatement of their peculiar power 
when cooled to the very lowest degree (1839, “ Philosophi- 
cal Magazine,” vol. xiv., p. 163). It is not stated whether, 
within the range of ordinary temperatures up to this high 
degree of heat, the magnetic powers of nickel are gradually 
lessened. Becquerel gives the magnetism of nickel at 
0 deg., at 400 deg. Ceut., and at below this temperature as 
the same as that of iron. Cobalt is, according to him, 
less affected than steel—keeping its magnetic power up to 
a cherry red. 

Besides, Lampadius other experimenters have found that 
the magnetism of these metals is affected by the presence 
of some other foreign metallic substances. In Poggendorf’s 
Annalen (1803), vol. xii, p. 628, Mr. Chenevix recalls 
an opinion he had previously expressed that pure cobalt 
and nickel are not magnetic; and both he and Klaproth 
agree that the absence of magnetic power was due to the 
presence of arsenic. Tourte, on the contrary (Annales de 
Chimie et de Physique, vol. 1xxi., p. 107 (1809), states that 
the presence of arsenic, though it diminishes, does not 
annihilate the magnetic power of nickel. He fiuds, how- 
ever, that the oxidation of its surface sensibly diminishes 
its magnetic power. After being brought to a red heat its 
magnetic force disappeared; to reappear when struck 
by a wooden mallet, an action greatly increased when the 
specimen was hammered on an anvil. He says:—* It 
appears certain that magnetism is more difficult to be 
separated from nickel than from iron;” and he found the 
inclination of a nickel needle similar to that of a steel 
needle when a needle of nickel is rubbed by the magnet. 
In the “ Electrical Magazine,” vol. ii., p. 383, it is stated 
that Mr. Sturgeon “discovered that nickel loses all its 
magnetic powers when alloyed with about ten times its 
weight of zinc. Antimony also counteracts the magnetism 
of nickel, but not so powerfully as zinc.” 

The amount of the directive force of a needle of cobalt 
has not yet been determined, but in Poggenderf “ An- 
nalen,” vol. lxiv, p. 407, is recorded an important experi- 
ment, determining the coercitive force of a needle of pure 
nickel, and also inferentially the fact that it possesses suffi- 
cient coercitive power to be used as a compass needle. M. 
Biot is therein stated to possess a magnetic needle of 
nickel, purified with the greatest care by M. Thenard. It 
was 212°7 millimetres long and 6 millimetres in breadth, and 
weighed 5°178 grammes. <A steel needle of exactly equal 
dimensions weighed 4536 grammes. Both needles were 
magnetised to saturation, and, being placed in the magnetic 
meridian, were made to oscillate. The duration of ten 
oscillations was-87 min. for the nickel needle, and 45 min. 
5 sec. for the steel needle. As both needles were of equal 
size, then the momenta of their directive forces were to 
one another in the direct ratio of the weights, and in the 
indirect ratio to the times of the oscillations. Their mag- 
netic forces are thus to one another as 0°3088 to 1, that is 
to say, the magnetic directive force of nickel is about three 
times less than that of steel. 

Poisson, in his paper, “Sur la Théorie du Magnetisme,” 
read before the Academy of Sciences, on the 2nd of 
February, 1824, and given at length in the “ Annales ae 
Chimie et de Physique,” vol. xxv., p. 113, describes an im- 
portant experiment made by Gay-Lussac. He caused to 
oscillate in the magnetic meridian a horizontal needle ; 
this magnetic needle, of a length of 0°2 metres (nearly 
8iu.), made ten vibrations in 131 sec., due to the action 
of the earth. Below it, and in the same meridian, ona 
fixed horizontal plane, distant 0°015 metres (nearly 2in.) 
from the needle, was placed a prism of soft iron, the length 
of which was 0°196 metre, its width 0°018 metre, and its 
vertical thickness 0°0014 metre; its centre being in the 
same vertical line as the ceutre of the needle. The oscil- 
lations were at once accelerated, in such wise that at first 
there were ten in 65 sec., and soon afterwards the same 
number in 60 sec., at which time the accelerations stopped. 
This being done, the bar of soft iron was taken away, and 
replaced by a bar of pure nickel, of the same size and 
dimensions. The needle then made the oscillations in 
78 sec. at the beginning, and its movement was a little 
accelerated till it made the oscillations in 77 sec. The 
bar of nickel being in its turn also taken away, the needle 
assumed nearly its original motions. It made ten oscil- 
lations in 130 sec., in virtue of the sole action of the 
earth, 

The question whether the law of the square of the dis- 
tances bears on nickel and cobalt bas yet to be distinctly 
answered. Some important experiments of Pliicker (Pog- 
gendorfs Annalen, 1854, vol. xci., pp. 1—56), would 
lead to the conclusion, as is indeed briefly concluded by 
Faraday (“Experimental Researches in Electricity,” vol. 
iii., p. 506), that “ bodies when subject to the power of the 
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magnet appear to acquire a new physical state, which 
varies with the distances in the power of the magnet. 
Each body may have its own rate of increase and decrease, 
and that may be such as to connect the extreme effect of 
Piiicker amongst paramagnetic bodies on the one hand, 
and the extreme effects amongst diamagnetic bodies on the 
other; and when we understand all this rightly, we may 
see the apparent contradiction become harmony, though it 
may not conform te the law of the universe square of the 
distances as we now try to apply it.” Pliicker, in 
experimenting with the strongly-magnetic metals, iron, 
cobalt, and nickel, mixed them in a fine powder 
with lard and wax. With these mixtures he accu- 
rately filled glass bottles, and determined the different 
weights required to tear them away from the poles 
of an electro-magnet with a current formed by a 
greater or less number of elements. He found that for 
every substance, whether magnetic or diamagnetic, there 
is a particular law, according to which the induced mag- 
netism is determined by the inducing power, and that 
there is, for every substance, a limit of magnetisation, to 
which it approaches, more or less rapidly, by increasing 
the power of the electro-magnet. At p. 49 of this volume 
of Poggendorfs “ Annalen” is a table, from which it 
appears that salt is just as strongly magnetic as iron, 
where one determinate amount of magnetic force is used, 
while with a higher force iron is more strongly magnetic, 
and at a lower cobalt has more magnetic power. The 
numbers for the so-called specific inspection of nickel 
are always considerably less than those for iron, and the 
differences between them rapidly increases with an increase 
of the power of the electro-magnet. M. de Haldcit 
(1846, Comptes Rendus, vol. xxii. p. 873) has observed that 
measuring magnetic power by the force necessary for 
detaching the specimen which establishes the communica- 
tion between the two poles of a magnet is variable and 
inaccurate. He proposes to substitute a method in which 
the amount of force is deduced for the distance at which 
a magnet influences a delicate needle. 
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Inventors and Inventions, in Three Parts: The Philosophy of 
Invention ; the Rights and Wrongs of Inventors; and Early 
Inventors’ Inventories of Secret Inventions. By HENRY 
Dircks, C.E., &. London: E, and F. N. Spon. 1867. 

Mr. Direcks is a prolific writer on what may be termed 

the archeology of engineering. We have often expressed 

our gratitude for the great amount of curious matter 
which he has, like a literary chiffonier, from time to time 
collected for our delectation from the dust heaps of past 
ages. We scarcely think that he has been quite so suc- 
cessful in his present venture, and it seems to us that he 
would have done well to confine himself to the functions 

of the historian, and not to soar towards the position of a 

philosopher, of invention. 

His present little book is divided into three parts. The 
first portion consists of an attempt to correct “the indefi- 
niteness of vur language, as usually employed in treating 
of inventions,” and to give “a precise meaning to distin- 
guish the terms we employ in discussing the points which 
arise when investigating the vexed question of priority of 
inventions.” “ Hence” (why hence ?), says Mr. Dircks, 
“the philosophy of invention.” The next part contains 
refutations of the charges brought by the Times news- 
paper, by Sir W. G. Armstrong, by Mr. Macfie of Liver- 
pool, and others, during the years 1863 and 1865, 
against patent rights. As the 7'imes has long maintained 
a prudent silence on this score, and as we understand that 
Sir William Armstrong at least, if not Mr. Mactie also, 
has changed his opinions—opinions, by the way, which we 
ourselves, in almost every case, answered at the time—we 
need not much notice this part of the book. Such obser- 
vations as that “the inventor is the most likely party to 
promote his invention;” that “many inventions given to 
the public have remained unknown;” that “it would 
be no loss to manufacturers if not a single invention 
were to come before the general public for the next fifty 
years,” are incontrovertible, but by no means novel, 
truths. We must observe, however, that it is strange 
that such an engineering historian neglects to point out 
the error made by the 7vmes in the article he notices, in 
confoanding “Sir Isambard Brunel,” or rather Sir M. I. 
Brunel, with his son, the opponent of patents, Mr. I. K. 
Brunel. 

Of much curious interest are the “ inventories of inven- 
tions,” comprising the third part. These inventories con- 
sist of a number of proposals, the majority of which were 
laid before medizeval princes, to execute wonderful inven- 
tions—only the mode of doing the work is not explained. 
Mr. Dircks argues, and fairly enough, that in the absence 
of the protection afforded by the patent laws, inventors 
would again resort to the same device for protecting their 
ideas, instead of publishing them in return for a protection 
of more or less duration. Most of these “inventories” must, 
when framed, have seemed visionary enough, though now 
for the most part realised. We thus find Roger Bacon 
dreaming of steamers and locomotives, of diving bells, 
and of flying machines; and Lord Napier, of Murchiston, 
evidently had, in 1596, some notion of war rockets, 
Prince Rupert must have had a wonderful wealth of 
ingenuity, aud was apparently more practical than Mr. 
Vircks’ hero, the Marquis of Worcester. Several of his dis- 
coveries, such as mezzotinto engraving (1643), his alloy 
(Prince’s metal), his improvements in gunpowder, and his 
Rupert’s drops, have come down to modern times. 

Of all abuses, some of the greatest are those relating to 
the distortions of the true meanings of words; and there 
can be no doubt that good service could be dove in this, as 
in other departments, by determining the nomenclature 
relating to mvention. But our author scarcely seems to 
be able to reform these things; and he himself would 
appear to have occasionally a rather dim notion of the 
meaning of words, “‘That necessity is the mother of 
invention,’ is,” he says, “an aphorism that has been long 





exploded, and we are more disposed to affirm that ‘com- 
petition is the spur to invention.” What is “ competition ” 





but one form of “ necessity?” The two terms are evidently 
convertible in the sense they are used here. 

Mr. Dircks, towards the end of his reasoning on the 
question as to what is an invention, arrives at the remark- 
able conclusion “that invention is a term applying on'y (!) 
to some novel modifications affecting the machinery in 
a manufacture whereby labour is saved. . . . It also 
has reference to any new production advantageously applied, 
such as gas, vulcanised india-rubber, iron roads, &c. &c.” 
Somewhat further on (p. 37) this strange view is illustrated 
by the observation that “Sir Humphry Davy contrived 
numerous chemical apparatus to develope his own views, 
but he onl iewentad successfully on one occasion, when 
he produced the miner’s safety lamp. Professor Faraday’s 
works are replete with diagrams of ingenious electrical 
apparatus, but he is no inventor, if we except his improved 
gas lamp. Dr. Wollaston did, and Professor Wheatstone 
now does, unite both characters, each having produced 
apparatus as well as practical inventions.” Now it seems 
to us—as it would to most people—that a mechanical or 
other invention is an invention even if it never makes its 
appearance before the world, and always remains confined 
to the lecture table. And we may even suppose the case 
of a philosophical apparatus being patented, and advan- 
tageously employed by, for instance, a travelling lecturer. 
However, Mr. Dircks apparently. alters his opinion, and 
veers round to common sense, when, towards the end of 
the book, he allows that “when we come to consider 
inventions we find that there are two classes: first, those 
which refer to scientific apparatus, and secondly, those 
which comprise all kinds a eens, machines, instru- 
ments, fabrics, and materials applicable to the uses of 
man.” But he shows the most singular confusion of ideas 
when criticising the recent discussion between Mr. J. 
Nasmyth and Major (not Captain) Palliser, with reference 
to the priority of invention of chilled shot; and he con- 
siders that Mr, Nasmyth’s correspondence on the question 
(p. 43) “plainly shows that he has no clear conception of 
what it is that constitutes an invention.” It is a moot 
question whether the proposal to cast shot in chills can be 
considered an “invention” in whatever light we view it. 
If we take up a certain old book, published in 1802, entitled 
“A Tour through the Northern Counties,” by the Rev. 
Richard Warner, we find (p. 196) that he saw cannon balls 
“cast in chills” by the Messrs. Walker, of Masborough, 
and that this had been done for years as a common opera- 
tion. But, granting that the idea of employing such shot 
against iron-plating was novel, Mr. Nasmyth can evidently 
fairly claim the priority of invention, and Major Palliser 
can claim whatever merit remains for practically carrying 
this invention out. 

The conclusion arrived at—which is considered “ most 
important—is that, “admitting the right of an inventor to 
patent protection during fourteen years, five years’ pro- 
tection might serve for a mere improvement.” In other 
words, an invention of indubitable merit should be 
patentable for fourteen years, while another—an “ im- 
provement ouly”—should only have five years. We must 
note that we tind the definition of the term “ improve- 
ment” to be that it “applies to some change made in an 
invention already existing.” The numerous practical 
objections to this most illogical scheme — which, even if it 
were not illogical and impracticable, would be unjust—are 
got over in a very rapid style. He considers it wrong 
that “small additions made to engines, machines, Xc., 
should be termed inventions,” or that, ¢.g., the innumerable 
ae oy for “smoke burning” should have been granted. 

n the first case the merit is too small, in the second there 
is no novelty. Now Mr. Dircks himself cannot help 
seeing that it would often be next to impossible—even 
supposing the existence of a really competent board of 
examiners—to decide what was an invention and what was 
merely an improvement. In fact, he places before his sup- 
posed board of examiners not merely the difficult questions 
of novelty, which the American examiners find it bard 
enough to solve, but the yet more difficult question of 
utility. Nor is this enough, for we find him granting his 
examiners power to extend “such shorter period should it 
appear that the presumed improvement, on further con- 
sideration, was found worthy of taking place as an inven- 
tion.” We wonder whether Mr. Dircks has ever calculated 
the number of examiners that would be required under 
such a régime, under which the great majority of cases 
would be liable to be brought up for re-decision? But the 
really very strange thing in the matter is that Mr. Dircks 
himself actually refutes elsewhere his own scheme. He 
says, indignantly replying to the 7imes : —“If a patent is 
of any use whatever it is as good for a small as for a great 
matter;” and further on, “'lo distinguish between great 
and little inventions—which shall or which shall not be 
patented—is preposterous.” In any case, further reflection 
must show Mr. Dircks that the law as it is already daily 
does what he proposes to do. ‘To choose one of the in- 
stances which he adduces in favour of making a distinction 
between an invention and an improvement, he supposes 
that a patentee, after an inventor had patented the mven- 
tion of wire-rope, takes out a patent for making a rope of 
copper wire. While the first should have a protection for 
fourteen years, the second ought only to have one for five. 
It is scarcely credible that the first comer should not think 
of claiming the use of other metals than iron; but, sup- 
posing that he did not, the second patentee would have to 
pay a royalty to the first, and would, in. fact, only be pro- 
tected in his use of copper. ‘here is hence no valid 
reason why the improver should only be protected for five 
years only. The simple fact isthat Mr. Dircks essentially 
lacks the philosophical faculty. To use a shop simile, as a 
collector of scrap he is sublime, but he lacks furnace and 
steam hammer power in working it up. 





A Handbook of Practical Telegraphy. By R. 8. Cuttny. Second 
Edition. London: Longmans. 
Prior to the appearance of the first edition of Mr. 
Cts panties in ey there a no lp Y - 
English lan at ineer wit 
any euplidense cousndt as a cecil of shetiaen The heavy 
manual of Shaffner, or the amusing little work of Prescott, 





might be of interest to the tyro, or be occasionally referred 
to by the telegraphist of stereotyped and stationary — 
but to the essentially progressive telegraph engineer an 

electrician such works were practically useless. His prin- 
cipal authorities were Blavier, Gavarret, and Du-Moncel 
—works written in.a foreign tongue. It is true that, sub- 
sequently to the Tn 4 1863, he had the Government tele- 
graph report, a bluebook full of important data, and, up 
to the present time, almost the only source of information 
to the submarine telegraph engineer; but this, to the 
overland telegraphist especially, could not take the place of 
a categorical text-book. Mr. Culley’s little treatise sup- 
plied in great measure the desideratum, and was received 
thankfully by a large class of learners, and favourably by 
those who were more or less competent to judge of its 
merits. But the author did not need the friendly criticism 
he received from certain quarters in order to perceive the 
shortcomings in this first step towards the performance of 
a very arduous task. And the —_ edition of his work, 
“revised, corrected, and considerably augmented,” is an 
immense improvement upon the former one, and will be 
most useful to the telegraph engineer and telegraphist, 
whether engaged in overland or in submarine telegraphy. 

We might readily dilate in praise of Mr, Culley’s useful 
book, but unqualified praise is not criticism, neither is it 
particularly instructive or interesting to the reader, who 
generally expects more on the part of the reviewer who 
has really studied his subject and his author. We have 
recently seen Mr. Culley praised in a contemporary, for 
using the expression “quantity” instead of “intensity” 
of a current, and that by a critic who is apparently unable 
to discover a single flaw or mistake in the whole treatise. 
Such praise, particularly bestowed upon one of the imper- 
fections of the book, is sufficient to show that to a certain 
section of Mr. Culley’s readers and critics the first edition 
of his work would probably be more acceptable than the 
second, in which the “ new-fangled ” electrical phraseology 
aud notions, based upon a due comprehension of the law 
of Ohm, are more generally adopted. When Mr. Culley, 
speaking of a certain battery of Mr. Preece’s, says (p. 22) 
that “ owing to the high conducting power of the solution 
its quantity is very considerable, or, in other words, its 
resistance is very small,” he simply supplements an incor- 
rect expression by a philosophically correct one, which, of 
itself, would have pte every purpose save that of 
perpetuating the erroneous and obsolete notion which ’ 
ascribes to batteries of similar electro-motive force the 
power of generating dissimilar quantities of electricity, in 
some unknown ratio other than that of the resistance of 
the conductive or inductive circuit. The objection to the 
expression “quantity of a current” to denote the only 
variable property of a current, or that condition upon 
which all its effects are dependent, is of a different 
character. In the abstraet it would be of little importance 
which of the terms—‘ strength,” “intensity,” or “ quan- 
tity "—were employed to express this condition. Indeed, 
the latter term would be preferable to the word “strength,” 
since it is known that the quantity of heat which the 
current is capable of producing, or the amount of mecha- 
nical work it is capable of effecting—which might reason- 
ably be taken as the measure of its “strength ”—varies, 
other things being equal, as the square of the quantity of 
electricity passing. Unfortunately, the “quantity” of the 
current was taken to imply, and came to be associated 
with, another hypothetical property of the current, viz., 
its “tension.” And as a matter of fact, those electricians 
who use the one term also employ the other, Mr. Culley 
being no exception to the rule. What may be the tacit 
definition of the “tension” of a current has been 
always left to conjecture; the “tension of a current” 
has never been defined, and probably those who use the 
expression would at once relinquish it if they attempted a 
detinition. It is known that the source which generates 
the current must necessaril ss a certain electro- 
motive tension, that the wire which conducts it must 
necessarily assume a static tension, that the current— 
perfectly independent of the absolute tension at any point 
in the circuit—is dependent upon the difference of tensions 
in a given “ reduced length” of the conductor, or resistance 
in the circuit; but of the two terms, “quantity” and 
“tension” of current, the former only has ever been 
rendered intelligible. And, as we have said, those who 
use the one term employ also the other, associating them 
apparently with some peculiar theory, differing from those 
established and generally received. On the other hand, 
the expression “intensity of a current,” to denote the one 
condition upon which the effects of the curreat are de- 
pendent, viz., the quantity of electricity passing a given 
section of the conductor in a given time, involves us in no 
fallacious or questionable assumption or hypothesis, and, 
thus defined, 1s almost universally received by scientific 
electricians both in this country and abroad. Under the 
circufastances, we regret that Mr, Culley should constitute 
an exception, by countenancing the continued use of the 
terms “quantity,” and “tension” of “current.” 

We may observe, en passant, that Mr. Culley counte- 
nances also the prevalent theoretical notion that electricity 
isa “force.” From so competent a telegraphist we should 
have expected rather a refutation of the fallacy in which 
electricity is confounded or identified with electrical force. 
Lhe hypothesis in question agrees very imperfectly with 
various received explanations given throughout the work 
—explanations which the telegraphist knows to be based 
upou something more than a fiction, and which involve 
electrical “ quantity” as well as electrical “force.” Thus 
(p. 28) the author is ebliged to say that “when the de- 
flection of a galvanometer is increased by an increase in 
the number of cells of the battery it is because a greater 
quantity is, as it were, forced through the wire.” It would 
ve but fair to require of those adopting this hypothesis an 
explanation of electrical phenomena in due accordance 
with it. In our view, and in that we believe of most 
telegraphists, electrical force is but the attraction between 
electricity and matter, and, whatever electricity may be, 
or be analogous to, it is shown to be distinet from a force 
by the fact of a constant quantity of this ogeney being 
associated with a variable amount of electrical 
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NOTES FROM PARIS. 
(From our own Correspondent. ) 

THE returns just issued by the Administration of the Douanes 
exhibit the commerce of France, in a condition which hardly 
takes us by surprise, but which is very serious in every respect. 
It appears by these official accounts that the exports of nearly all 
the principal items of commerce during the first five months of 
the present year exhibit an entraordinary decline as compared 
with the same period of last year:— 

Agricultural products show a diminution of more than 
116,000,000f.; silks, 40,000,000f.; woollen, 11,000,000f.; ready- 
made clothing, 6,000,000f.; fashions between 3,000,000f. and 
4,000,000f.; metal works, 3,000,000f.; miscellaneous nearly 
72,000,000f.; total deficit, 198,000,000f.; or £7,920,000. 

There has been a slight increase in the imports of raw material 
for manufacture, and the failure of the crops has caused an 
increase in the importation of cereals and other alimentary sub- 
stances to the extent of 93,000,000f. in the five months. 

The total imports of the same period are stated as amounting 
to 1303 millions against 1293 millions of export, so that the former 
exceed the latter by ten millions, whereas last year the exports 
exceeded the imports by more than three hundeed, millions, 

The falling off of the export trade to the extent of nearly eight 
millions sterlings in five months is so extraordinary ~especially 
when nothing of the same kind has occurred elsewhere—that it 
becomes quite alarming, and one is puzzled to understand how 
such a change can have been produced. It has been evident for 
some time that the commercial world of France was shaken by 
some strange convulsion; the positive absence of speculative 
business, and of a demand for capital, even at the present rates 
of interest, and the general stagnation of trade, have exhibited 
this veryclearly. But what is the cause of such a stagnation or such 
consternation? Politics may have something to do with the 
matter, finance a good deal more; but a very general opinion 
amongst the well-informed men, and which we have before 
touched upon in this place, is, that the great efforts and sacrifices 
which have been made by manufacturers and others to force 
French trade commerce up to a level with those of land, have 
proved too much for the resources and the comm habits of 
thecountry. There is no doubt that immense efforts have been 
made, as well as great sacrifices, and it is more than probable that 
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the iron and other trades are now suffering from the very fault 
which has always beset French governments, namely, trying to 
force and fabricate what, to be healthly and durable, must be 
allowed to grow. The rapid development of some branches of 
French industry have certainly been unnatural, while at the very 
same moment some others, such as the Lyons silk trade, have 
been almost annihilated by a long chain of misfortunes. At the 
present moment when the demandson the public purse of France are 
unusually great, when something like 300,000, . have, sooner 
or later, to be added to the floating, if not the permanent debt, a 
falling off of nearly eight millions sterling in the exports of five 
months is a lamentable disaster, for which no remedy seems at 
hand. It is not France alone that will suffer: England, and all 
with whom she has commercial relations, must also suffer, more 
or less, if such a state of things continue. The failure of a 
hundred great financial schemes is nothing to such an event as 
this; the former causes terrible suffering to the victims, but the 
money is not lost to the country, while the latter means the ruin 
of thousands from the absolute destruction of the means of 
living, and the total loss to the country of the whole difference 
of profits. Wecan well understand now the late uneasiness at 
the Bourse, and the torpor that has come over the commercial 
world here. 

One fact begins to be pretty plain now, namely, that the so- 
called free trade movement—or rather the method of action 
adopted—was a mistake; no half measure of the kind has ever yet 
succeeded in any country, and no complete scheme of the kind 
boldly carried out has ever, as far as we can call to mind, failed. 
While French industry is protected by duties of ten to sixteen 

r cent., French commerce will always be subject to these checks; 
when French manufacturers and merchants know that they have 
to look to themselves for success, they will bring it about in a 
natural manner, and then, and not till then, will commercial 
prosperity be established. At the same time it must be admitted 
that a sweeping measure of free trade might have been dangerous, 
for even the moderate reductions that were made in the tariff, met 
the most violent opposition and created the utmost terror in the 
minds of the majority of Frenchmen. 

The system adopted in Paris for the conveyance of dispatches 
between the tel h stations, already described in the columns 
of THE ENGINEER, is vod carried to completion, the iron tubes 


which unite the principal offices is laid down, and shortly 





the whole of these will be in communication one with another. 
Of course the line is broken at each station, which requires an 
entrance and an exit for the di boxes, which are made of 
leather, and eight or ten of which are placed one behind the 
other in the tube, the whole being driven by a metal piston with 
a leather rim. The pressure of the compressed air within the 
tube drives the train of dispatch boxes from one station to the 
next, where the attendant extracts that which belongs to his 
bureaux, and adds what he may have for those beyond—thus 
thousands of dispatches may be sent to and fro in a day at the 
smallest possible cost. Of course a reservoir of power has to be 
established at each office, and the air is compressed by the 
simple force of the water in the main supply pipes of the city. 
The air is compressed until it en @ pressure of two 
atmospheres, which is more than sufficient to give the dispatch 
trains a s of 800 to 1000 metres per minute, and as the 
distances between the stations averages one kilometre, a single 
dispatch of twenty words could be transmitted so quickly by 
electricity. In a short time the service will be completed between 
seven telegraphic offices, and it is proposed to extend it gradually 
to all the stations in Paris. 

The subject of road locomotives has been pursued with per- 
severence, though, judging from the engines which have been seen 
in Paris, with not much immediate promise of success; a report 
has just reached us, however, from Lyons, that an engineer 
named Dard has succeeded in solving the problem by means of 
an engine of special construction. He is reported the other day 
to have driven an omnibus and a truck carrying twelve tons from 
~~ to Arbresle and back, and to have overcome the difficulties 
of the road, which is hilly and full of sharp curves, as well as 
those caused by the traffic, ina very satisfactory manner, and with 
sufficient speeed. As regards cost it is affirmed that passengers 
may be carried at a maximum cost of about a halfpenny per mile. 
Another experimental trip is to take place ches bideee Lyons, 
Crémieu, Bourgoni, Voiron, Grenoble, Uriage, and Vizille—a 
distant sufficient to test severely the capabilities of the system. 

M. Anselier, engineer, has published in ‘‘ Annales des Conducteurs 
des Ponts et Chaussées” « plan for the substitution of iron for 
wood for the supports and centreings of tunnels, which deserves 
attention; he proposes as a a series of cast iron arches bolted 
together, and to place upon this centreings, formed of rolled iron 
or old rails in pieces, bolted together with large headed cramps. 
He proposes also to establish in the cast iron portion below a 
double way for the circulation of trucks, for the purposes of 
ventilation and drainage, and to enable the work to be carried on 
simultaneously at several points. 

An important embankment work has recently been executed at 
St. Etienne; the town is supplied by the rivers Furens, which at 
times forms a perfect torrent, and when flooded used to threaten 
the destruction of the neighbourhood; and to avert this danger, 
and at the same time to improve the conditions of the water 
power employed on the banks of the river, a magnificent embank- 
ment has been constructed. The construction in question is con- 
sidered a type of what a barrage fifty metres in height should be. 
Its profiles are very nearly yah of equal resistance, giving a 
maximum pressure of six kilogrammes on the square centimetre, 
so that they may serve, in fact, for structures of the kind of any 
height. The soil is a mica schist, and the foundations of the 
barrage are set in the solid rock so as to render any displacement 
almost impossible. The whole work is executed in ordinary 
masonry, the facings being of picked stone but not squared—the 
joints being consequently irregular, akind of work in which the 
French masons show great skill. 

it has been decided and decreed that the improvement of the 
navigation of the river Sadne, between the mouth of the canal of 
the Khéne and Rhine and the city of Lyons, shall be undertaken 
by the State as a work of great national utility. The cost is esti- 
mated at 5,330,000f. (£213,200). 

The piercing of Mont Cenis is now proceeding with accele- 
rated speed; on the 8th of March last it was announced officially 
that the bank of quartz, which was struck on the northern side 
in June, 1865, had been pierced through, and the tunnelling was 
being pursued through anhydrous sulphate of lime, mixed at first 
with schists and afterwards pure. The distance through which 
the tunnel is pierced in quartz rock is 381 metres, which does not 
much exceed the supposed thickness of the stratum, calculated at 
348 metres. Since the 8th of March the nature of the soil has 
remained the same, and the work advances at the original rate, 
whereas the progress through the quartz was only fifteen metres 
per month. The following is the return of the progress made 
during the first and second halves of the month of March :— 
Progress of small gallery during the former period on the south 
side 34°55m., and on the north 19°37m. Second period : south 
41°25m., north 38°17m.; total advance during the month 13334m. 
The total length of the tunnel is 12,220m., and the part executed 
at the end of March 6547m., or more than half. 

A more recent account informs us that the hard rock has since 
been passed on the French side of the mountain also, and the 
engineers have entered a stratum of gypsum much softer, which 
the machines perforate at the rate of about 1°50m. per day, 
instead of 70 or 80 centimetres only when cutting through the 
quartz. Some improvements are being introduced which it is 
believed will enable the work to be pushed on at the rate of two 
metres per day; and after the stratum of gypsum through which 
they are now working there comes a stratum of schist sey | 
soft, which has already been reached on the Italian side. If all 
goes well, therefore, the work will then proceed at the rate of 
four metres a day, and the gigantic tunnel may be completed in 
four years. At the same time it is reported that Mr. Fell and his 
associates are executing with the utmost activity, as contractors 
for the State, the re-establishment of the Imperial route from 
St. Michel, which was broken up in several places last autumn by 
the inundation of the Arc; more than 1500 men are engaged in 
repairing that disaster. The works of the open railway over 
Mont Cenis are also being pushed forward, and it is hoped that 
it may be in working condition by about the end of the present 


ear. 

. The earthworks of the Russian railway from Koursk to Kieff 
were not commenced till the 14th of May on account of the 
immense quantity of snow that had fallen; 30,000 labourers are 
now at work, and since the opening of the navigation rails are 
constantly arriving from England and rolling stock from Germany. 
It is said that concessions will shortly be granted for lines from 
Milan to Riga, from Kharzoff to Poltava and Krementchong, 
and, lastly, from Hetsk to Orenbourg and Samara. 

Dr. Innemann announced not long since a new cement proof 
against fire as well as water, the composition of which it may be 
useful to give here: It consists of two parts of — iron filings 
sifted through a fine sieve, and one part of dry clay in powder 
carefully mixed with vinegar into a smooth and uniform paste; it 
must be used immediately as it sets with great rapidity. The 
doctor says that it is excellent for apparatus used in the distilla- 
tion of fatty bodies and volatile oils, for sealing soap boilers, 
coppers, air pumps, superheating steam apparatus, and steam 
pipes. 








NOTES FROM SOUTHERN GERMANY. 
(From our own Correspondent.) 

Iv a former letter (page 67, No. 577 of THE ENGINEER) I gave a 
detailed account of the present and future extent of the railways 
throughout the Austrian empire, and mentioned that up to the 
end of 1866, 4400 English sailes of rai and tramways were open 
for traffic, whilst 940 miles were in course of construction, and 
concessions had been given for 925 miles. I now pro to give 
an account of the — epee of pnd chief railways) more 
especially as regards the cost of building, the maintaining expenses 
aoa then net receipts, the charges for freight, &c. As the 
number of these data will necessitate their being given in their 
original form—that is according to Austrian measure and currency— 
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it may be well to mention once for all, that the Austrian mile is 
equal to 4°714 English miles, whilst the value of the Austrian florin 
(consisting of 103 tzers), which is nominally ten to the English 
pound, is really about 12°5 to the pound, on account of the depro- 
ciated currency. 

I commence with the oldest and best paying Austrian rail- 
way, and the only one at oe by Government guarantee, 
namely, the Emperor Ferdi Northern Railway. This railway 
comprites since 1806 0 suparnto nab of vailreate , eighty-three 
German miles in consisting of the main line from Vienna, 
through Moravia to Cracow, and several branch lines. The 
building costs amounted during the years from 1858 to 1866 from 
sixty-two million to eighty million florins annually, or from 
750,000 to 970,000 florins per mile of railroad, the increase from 
year to year being a constant one. Last year 64} million florins 
were issued in ordi shares and 194 milli ion florins in preference 
shares, so that since 1862 the ordinary capital has been increased 
by nearly six million florins, whilst the preference debt has been 
decreased one and three-quarters million florins. The total 
gross receipts of the transport amounted to from 15,662,416 florins 
to 16,896,149 florins annually during the years 1862 to 1866, or 
189,000 to 204,000 florins per mile. No particular rise in the 
amount of receipts per mile has taken place, which fact does not 
speak well for mek oahere istration. The working expenses, on the 
other hand, have been constantly decreasing, amounting in 1862 to 
40°5 per cent. of the gross receipts, in 1863 to 38°1 per cent., in 
1864 to 34°7, in 1865 to 32°8, and in 1866 to only 30°15 per cent. 
After deducting all expenses as well as the interest on the pre- 
ference shares, we find that the interest falling to the ordinary 
shares amounted to:—in 1862, 7,530,000 florins, in 1863 6,874,000 
florins, in 1864 8,190,000 florins, in 1865 7,619,000 florins, and in 
1866 8,478,304 florins. The working expenses per mile amounted 
to 13,575 florins in 1862, 12,858 florins in 1863, 12,000 in 1864. 
11,593 in 1865, and 11,724 in 1866. Two things seem to have had 
— influence in the reduction of maintaining expenses, namely, 

e py bang of small coal for locomotive fuel (see my letter, 
P. 516 of THE ENGINEER), and the recent introduction of steel rails 
or the permanent way. The cost of fuel per 1000 centners 
(eighteen to the English ton) and German mile, amounted to 0°220 
— for 1864, 0°185 florins for 1865, and only 0°144 florins for 


I cannot conclude these particulars of the Northern Railway with- 
out referring to the ew igh tariff of charges existing on this 
line. The cause of this ill advised policy, which is so injurious to the 
industrial condition of the country, is the absence of competition; 
but the recently nted concession for another line running 
almost parallel with this one, will no doubt soon cause an appreci- 
able decrease in the tariff. The chief goods transported on the 
Northern Railway are:—Coal and coke, nine to eleven million 
ewt.; corn, five to seven million cwt.; wood for building 
and fuel, one to two million cwt.; iron one to one and a- 
half million cwt.; cattle one to one and a-half million 
ewt.; beverages one to one and a-quarter million cwt.; sugar and 
molasses about one million cwt., and salt from 700,000 to one 
million ewt. The chief goods transported are therefore coal, and 
the receipts for this article have averaged, with little fluctuation, 
during the last five years three million florins annually. Since 
the 1st April, 1866, a new tariff for coal Sy > exists, namely, 
1°46 kreutzers centner and mile, for distances up to 10 
German miles, 1‘29 kreutzers up to 20, 1°04 up to 30, up to and 
over 40 miles 0°9 kreutzers. As compared with the former tariff, 
therefore, the transport of one cwt. of coal costs, for 10 miles 
14°6 kreutzers, formerly 14‘7 kreutzers; for 20 miles 27°8 kreutzers, 
formerly 26°6 kreutzers; for 35 miles 31°5 kreutzers, formerly 
39°9 kreutzers. is change has not proved in the least dis- 
advantageous to the railway company, but is still about 50 per 
cent. higher than the tariff of the Southern Railway, the 
States Railway, and the Western Railway, which charge only 
0°6 kreutzers per cwt. mile of coal for distances over 40 miles. 
We now come to the (Staats Hisenbahn). The main lines be- 
longing to this company of French shareholders were formerly, as 
the name indicates, Government property, but were sold in 1 
for ninety years for 68,722,500 florins in silver, payable in thirty- 
six ra e first due 1st March, 1855, the last on the Ist Feb- 
ruary, | The Vienna-Raab Kailway was also then acquired by 
this company for 3,689,341 florins, whilst the line from Czegled 
to Szolnok (Hungary) was sold to the Theiss Railway Company for 
one and a-half million florins, and ten and a-half million florins 
were paid by the Government for completing the line Szegedins 
Temesrar (Hungary). At the same time the company bought mines 
and landed property in Bohemia and the Banat, as well as the 
Vienna Engine Works. These last speculations, however, were 
the worst, as proved from year to year by the more or less direct 
statement in the annual reports. The celebrated mountain line, 
Orawitza-Steyerdorf (southern Hungary) may also be mentioned 
here, being pose cpggg BK poee profitless, although costing over 
four million florins. e capital of the company amounted at 
the close of 1866 to 400, ordinary shares at 500 francs, 
or 200 millions francs, and seven issues of preference 
shares, amounting to 753,636 at 500 francs, upon which 
197,562,624 francs have been received. With the interest upon 
the ordi shares at 5 per cent., and the preference shares at 3 
per cent., eight and a-half millions florins silver, or about ten and 
a-half millions florins paper currency are required. The Govern- 
ment guarantee, however, although age the arrangement 
of Ist December, 1866, only amounts to 5,200,000 florins. The 
gross receipts of the railway averaged from 1856 to 1858, fourteen 
to fifteen millions florins annually, or about 100,000 florins per 
mile; and from 1859 to 1866 eighteen to twenty-two millions 
florins annually, or from 93,000 to 125,000 florins per mile. The 
working expenses, on the other hand, varied from 36 to 40 per 
cent. of the receipts during the years from 1859 to 1865, and 
only reached in 1866 the exceptionally low figure of 32°8 per cent. 
Per mile of railway the working expenses fluctuated from 36,500 
to 43,000 florins utes the last five years; and per mile of trans- 
port from 11 florins 10 kreutzers to 9 florins 89 kreutzers. Con- 
siderable saving has been effected in locomotive power; in 1856 
this cost 4 florins 05 kreutzers mile annually; in 1861 this 
sank to 2 florins 48 kreutzers ; and was as low as 1 florin 75 kreut- 
zers in 1866. An important item in the expenses of the company, 
and a constant source of complaint by the shareholders, is the 
exceedingly costly management, with its sinecure posts and 
enormous ies. 

We now come to the rate of tariff upheld by this company. 
Here we find the same policy that is adhered to by most railways 
—the less competition the dearer the rates. Thus the freight for 
inland goods is cheaper on the south-eastern branch line Gen on 
the northern one, and redu to a minimum for foreign goods 
coming over the frontier at Bodenbach, in order to prevent the 
transport of the goods by other railways vid Oderberg or Salzburg. 
A constant subject for boast in the reports is the reduction of run- 
ning expenses, in which the cost of management, of locomotive 
= of maintenance of rolling stock, are included. Thu*, in 

866, the thousand-cwt.-mile cost the railway only 0°77 florins. 
The tariff of the company has been decreased from year to year, 
but has by no means yet reached the minimum which it might well 
attain. average gross receipts per cwt. and mile amounted to 
in 1858 2°26 kreutzers, in 1861 1°62 kreutzers, in 1864 1° 
kreutzers, in 1865 1°38 kreutzers, in 1866 1°32 kreutzers. With 
regard to the new lines to be constructed by the States Railwa: 
Company, there seems to be some probability that they will equal, 
if not exceed in absurdity, as regards uselessness and expense of 
structure, the other famous line Orawitza-Steyerdorf; and this 
in spite of the brilliant conditions of the concessions. Thus the 
line traced from Vienna to Briinn (Moravia) scems to have been 
planned as if for the express object of finding out difficulties. Not 
one of the other existing railroads in Moravia has sc many un- 
favourable curves and inclines, as well as ive cuttings and 
damwork as this projected line will have. The only reason for the 
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seems to have been in order to obtain a further tee from the 
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e miles in length. An in’ of the exceedingly 
made in this instance is afforded by comparing 
the annual rate paid with the net profits of the lines — 
Amount of rate 
during same year. Date on which paid, Net receipts. 
10 million fis... lst November, 1858 .. «. 
10 ” ” 1859 .. «s 8,500,000 fis. 
6 ne i 1860 .. «. 7,600,009 ,, 
6 a pe 1861 .. «. 10,2500°0 ,, 
6 w “ 1862 .. .. 10,200,000 ,, 
6 a ‘ 1863 .. 9,100 000 ,, 
6 ° ae 1864 .. .«. 9,900,000 ,, 
10 “ a 1865 .. .. 11,000,000 ,, 
10 ” ae 1865 «+ 159 0.000 ,, 


Total, 70 million fis. purchase money, and net receipts 82,500,000 ,, 


At the close of 1866 the Southern Railway comprised altogether 
2304 German miles of line, with 27} miles in course of construc- 
tion. If we exclude the abnormal cost of the mountain railroad 
over the Brenner Alps— which will be ready for traffic in August, 
forming the shortest route between Germany and Italy, and upon 
which, up to the end of 1866, twenty-two million florins had been 
expended fora length of 16} miles German—we find that from 
1859 to 1866 1204 miles of line have been built, at an expense of 
106,700,000 florins, so that the building cost of one German mile 
of new line amounts to 885,000 florins cash. A specially remark- 
able fact connected with the management and extension of the 
Southern Railway is, that as the length of line increases so the 
gross receipts decrease. Thus, whilst in 1859 the gross wy 
were 141,098 florins per mile, with 168 miles of line, they had de- 
creased in 1866 to 105,439 florins per mile, with 280 miles of line, 
comprising Austrian and Venetian, but not Italian lines. On the 
other _ the working expenses have been constantly decreasing; 
in 1859 they amounted to 53°4 per cent. of the gross receipts, in 
1862 they formed 34°2 per cent., and now for 1866 they were only 
28 per cent. The tariff of charges for freight on the Austrian 
line are still very high; thus, in 1859, the average freight per 
hundredweight German miles was 1°7 kreutzers, and in 1 
it was still as high as 1°5 kreutzers. The chief kind of goods 
conveyed on the line are corn, timber, coal, and metals. It is 
true chat special cheap freighis for certain articles, such as barrel 
staves, ship timber, and slate exist, but these are quite excep- 
tional, and a decrease in the exorbitantly high tariff would no 
doubt prove as advantageous to the railway itself as it would to 
the public. os 

LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 








THE FLOW OP GASES. 

S1r,—I must trouble you with another short letter in reply to 
Mr. Baldwin, who twits me with a made a discovery of the 
meaning of 2, in his paper. I have made no discovery but this, 
that Mr. Baldwin, in Tue EnoGinger of March 29th, made out 
that the reasoning of my previous letter on the subject was 
radically wrong because it was based on the supposition that v: 
meant what it really did mean, and has since refused to give a 
distinct answer to a plain question because, as he now says, I 
might easily have found out without; that is to say, that I ~< 
easily have seen that his letter alluded to was contradictory of hi 
paper. I was quite aware that it was so, but I thought it was due 
to myself and to your readers that Mr. Baldwin should have put 
the question beyond a doubt by acknowledging that I had not 
made any mistake in the matter, or otherwise have given a direct 
answer to my question, so as to enable me to make it clearer. 

I have shown that this theory involves the palpable absurdity 
that there can be no discharge of steam into a vacuum. I have 
also shown that by —- steam from a boiler in which the 
total pressure was 60 Ib. into a 7 in which the total 
pressure was about 10'21b., at the rate of 551b. per, square inch 
per minute. By Mr. Baldwin’s theory the greatest possible 

uantity that could without allowing any diminution for 
riction would be 29Ib. per square inch per minute. Can Mr. 
Baldwin account for this on the supposition of his theory being 
approximately correct. 
may now add that I have seen a steamer in the condenser of 
which the vacuum was within half a —_ of yp Nagewre and 
the steamer went seventeen miles an hour. But if Mr. Baldwin’s 
theory were correct the whole power of the steam, or nearly the whole 
of it, would have been required to force it out of the cylinder into 
the condenser, and the speed of the steamer would have been a 
vanishing point. 
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public in your journal, February 8th, 1867; and which, if reduced 
to its most simple practical expression, at the sacrifice of ceasing 


to represent electrical theory, becomes By , in which 8 is the sur- 


comparison the quantity of 100 as equal to the inductive charge 
practically obtained with each of the two Atlantic cables, formi 


the fo and eighth upon Mr. Clark’s list, which I have selec 
as being nearer to a mean than the capacity of the Persian Gulf 
cable adopted for the same purpose by Mr. Clark, and to which I 


think objection may be taken as it is by my showing the extreme 
minimum of all the capacities. 
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It was not to be expected in either Mr. Clark’s case or my own 
that the calculated numbers would come out precisely the same as 
those obtained from observation, as that would have required— 
even if the latter were free from error—that the inductive capa- 
cities of all the cables should be alike, without which there could 
be no rigid comparison; and that they were not so appears at once 
evident from an inspection of the facts. 

But the facts which have been compiled exhibit also a difference 
in the conductive capacities which, in the way cables are now con- 
structed and used, is of very great importance. As the inductive 
capacity of a cable increases, so of course must its charge; and as its 





I am glad Mr. Baldwin has determined to drop the subject, for 
I am tired of the system of shunting arguments—there is neither 
amusement nor profit in it. R. D. Napier. 

Birkenhead, July 8th, 1867. 

P.S.—The object for which Mr. Baldwin introduced the subject 
of the flow of steam into his paper on safety valves was avowedly 
to show how large an ope it required to discharge a given 
weight of steam in a given time, and he disputes the correctness of 
the meaning I attach to v, in his paper, but the whole question can 
be settled at once if Mr. Baldwin will tell us what weight of 
steam, according to his theory, should be disc! into a vacuum 
in a minute through a square inch if the pressure in the 
boiler were, say 601b. per square inch. If he makes it nothing 





what is the use of hiding that fact by a mass of words? And if he 
makes any di t him give us the steps of the calcu- 
lation, R. D. N. 


ELECTRICAL TESTS OF VARIOUS RECENT SUBMARINE CABLES, 
S1m,—The compilation of facts by Mr. Latimer Clark, published 
under the above title in THE ENGINEER of July 5th, will be gene- 
rally welcomed as an epitome of useful information not before 
accessible to the public. For my own part with great sincerity I 
heartily thank the compiler for the ‘‘ rose” he has silently pre- 
sented, although I caunot say I regard it as equally sweet under 
the ‘‘ other names” which, as I presume to think, he has been 
unhappy enough to associate with it; but it is not my object in 
this letter to enter into a discussion of names, having my mind 
totally by the much more important subject of 
ie the — advocates the - Ren mt opp lying 
ical science to the great o eering o not 
Los that you, Sir, condher with other scientific writers, parti- 
cularly insist upon the necessity of the formule being —- 
hended as ae pw of pov ee Ragen or at least he jose 
tations of natural i as may usefully place 
of truth while it is i ow I can freely admit 
that the formula used in calculations of Mr. Clark 
so near to truth as to be on that account quite remar as an 
artificial contrivance; but I allege, spensiclon, that its use is not 
rational for three distinct reasons, viz., in the first place its accu- 


may be now surpassed by the production of results more 

i true; in the second place it is not i 
les so as to claim a well-defined position 
science, while it can be advan’ replaced, as I 

have shown in your by another formula w! is qualified 
to teach electricity contributing to practical progress ; and, 





e capacity, whether specific or absolute, is greater so in 
proportion must the time occupied by the sage of a given 
change in and out of the cable be less. This it is important for 
us to consider. Supposing the inductive capacities or charges of 
the cables to have been unequal, while the conducting powers 
were all alike, then the time occupied in the conduction being 
proportionate to the charges, the working powers of the cables 
would have varied with them inversely. On the other hand, if 
the conducting powers wero unequal and the alike, then 
the working powers of the cables would be exactly in proportion 
to the conductions. The whole conclusion from which f 
there were no induction there would be no pe aad if there 
there would be very little conductive capacity 
necessary, as all the electricity conducted would ; 
the signal, for which eeerey little electricity is needed, and 
consequently but little time would be occupied in a 
In September of last year Mr. Clark made known to the public, 
through the medium of the Railway News, that he had had the 
two Atlantic cables joined up into one, and chi the 
whole length with the electricity collected in a silver thimble, 
ending with a very distinct signal delivered at the end of the lin 
3700 miles long, doing the whole in a little more than a second 
time. It is well — that uel — ~ >> 
charged, a very sm: ion of the electricity, per’ 
than the thousandth part of that actually furnished, cath bere 
for a ae and it is only a matter of calculation to 
know that so a fraction would have been conducted through 
the 3700 miles of cable in about the thousandth of a second, 
So far, then, as electricity is concerned, it is proved to be capable 
of passing about 60,000 signals in a minute, provided only that v4 
d pi fe — ding and receiving th —_ 
and fin means for sen oO e 
Human dexterity will 
ty. Mr. Clark’s experiment confirms what 
known before, namely, that high intensity, or tension, is not neces- 
sary for s 5 all B Setions thet whee Seeks & Se 
i to 
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wire that it is possible to draw, covered with two thin layers of 
on percha, having between them an interposed cylinder of lead 
oil or other metallic leaf. Electrically considered the finished 
cord need not exceed in diameter that of a whipcord; and perhaps 
the mechanical conditions also for deep waters would be satisfied 
without its surpassing in diameter a common log-line. 

All this I am prepared to maintain publicly against any disputant, 
picdging my reputation as an electrician upon the issue. And if I 

right, what child’s play in future years will this measuring of 
inductive resistances ap to have been when submarine tele- 
graphy shall give us no induction to be resisted; this estimation of 
retardation by charge, when charge shall have become only an 
event in history; this appreciation of specific conductivities when 
any metal in wire of the minutest section will be more than ample 
for our purpose; and this regarding of resist duct 
when the electricity we have to conduct passes in a period of time 
increasing simply as the length of its passage, and with a velocity 
inappreciable through lengths the most extreme! What folly it 
will then appear to have used as our marine conductor an uninsu- 
lated Leyden jar instead of an insulated one, and te have spent 
years in reconciling ourselves to the error when it might have been 


so easily and promptly remedied ! 
Brighton, Jaly, 1867. RicHarD LAMiInG, M.R.C.S. 











THE SECOND LAW OF THERMODYNAMICS, 

Srr,—In my letter published in Tue Enorineer of July 12th, I 
endeavoured to show that the superior economic value of atmo- 
spheric air as a fluid for the transmission of the power of heat is a 
real substantial thing, which may be made available in practice. I 
proved that the second law of thermodynamics —which informs us 
that in order that the whole heat expended in a heat engine may 
be converted into external work it is necessary that the tempera- 
ture of the condenser or refrigerator should be the absolute zero, a 
temperature unattainable by human means—has no force as applied 
to the air engine, and that, theoretically, the whole heat expended 
in a heat engine may be converted into external work within a 
range of temperature which is perfectly practical, 

In THe Enotneer of July 19th, in referring to the subject, 
Professor Rankine observes. that ‘‘ when a heat engine is driven by 
a working substance that is not perfectly gaseous—when the sub- 
stance, for example, exists successively in the conditions of liquid 
and of vapour—the mutual attractions of the particles produce a 
diminution of the work obtained through expansion with a given 
expenditure of heat, and an exactly equal diminution of the work 
expended in compression, so that the final result as to the maxi- 
mum possible efficiency between given limits of temperature is 
exactly the same as in the case of a perfect gas.” 

If I understand the above statement rightly it is just this— 
theoretically there is no difference in the economic value of the 
fluids, air and water, when used for the transmission of the power 
of heat, and, as in the steam engine, the nature of the fluid used 
requires that three-fourths of all the heat imparted to it shall be* 
“consumed in interior work, pulling the liquid molecules 
asunder,” exactly the same amount of heat is expended in an air 
engine in compressing the air to the density required to work the 
engine. Here, then, the issue is fairly made between the possible 
economy of the steam and air engines, and if I succeed in showing 
that no part of the heat generated by the fuel consumed in an air 
engine is expended or ical energy lost by compressing the 
air, the great theoretical superiority of air over water as a fluid 
for the transmission of the power of heat must be admitted. 

* “Heat and mechanical energy are mutually convertible. 
Mechanical energy expended in compressing bodies is a source of 
heat. Heat by expanding bodies is a source of mechanical energy.” 
If then, to work the air engine a certain amount of mechanical 
energy is exerted to compress the air, that mechanical 
energy is not lost but is converted into heat and stored up in the 
volume of compressed air, which in my air engine is immediately 
converted into mechanical energy, and used to compress another 
volume of air. * ‘‘The total energy of any substance or system 
cannot be altered by the mutual actions of its parts ;” and as no 
exterior work results from the mechanical energy used to compress 
the air, the heat produced must be the exact mechanical equivalent 
of the energy expended. The compressed air is a spring capable 
of exerting the same amount of mechanical energy by expansion 
that has been expended in compressing it. The heat produced in 
the compressed air is no part of the heat produced b busti 
in the engine, and, consequently, it follows that instead of three- 
fourths of the heat expended in an air engine being consumed in 
compressing the air, there is theoretically none at all, and the 
superior economic value of air, as a fluid for the transmission of the 
power of heat, remains as shown in my letter of July 9th. 

Paris, July 22nd, 1867. PHILANDER SHAW. 











THE BURY ST. EDMUNDS SHOW. 

Srr,—We understand from the printed conditions supplied by 
the Royal Agricultural Society that in adjudicating on the merits of 
fixed engines reference would be had to the price, simplicity of con- 
struction, and to economy of fuel, but we found that the time 
run, or economy of fuel, was the chief, or we may say the only 
consideration, so that engines competing must be constructed and 
prepared with that special cbject in view to stand any chance at 
all of getting a prize. The engine we exhibited was not in any 
sense a racer; it had only been run a few hours before it was sent to 
the show; the cylinder was neither jacketted nor covered. The ex- 
pansion plate was not adjusted to the nicety it would have been 
for a racer. 

In reply to your query, ‘‘Can the valve plates be kept tight 
without cutting to pieces?” Yes, they can; with 501b. pressure 
in boiler the friction on the whole surfaces does not exceed 200 Ib. ; 
tae eccentric will work the plate for ten or more succeeding hours 
with once oiling-—-say eight or ten drops of oil—without acquiring 
any sensible degree of heat. The first engine has been at ont 





some | 


six months, and has never up to this time required the faces to be | 


tightened; we have upwards of twenty at work, and the results in | 
Experience in this case is certainly at variance | 


every case_alike. 
with theory—the longer the faces work the better they seem to 
work, and with less friction. At the time of admission of steam 


into cylinder the plate and cylinder are moving in opposite | 


directions, so the action of the steam is instantaneous; with the 
cut-off it is the same, therefore no wire drawing of steam. The 
result is a saving of about 25 per cent. above the ordinary single 
slide valve engine. 

Reading, July 22nd, 1867. DEACON AND Woop. 


TECHNICAL EDUCATION, 

Srk,—In the last number of your very valuable paper I read 
with interest and pleasure a communication on technical educa- 
tion. Perhaps it may interest your readers to get some informa- 
tion on this subject, derived from proper sources, as tc how and 
what is done in this respect in Holland, or as it should properly 
be called the kingdom of the Netherlands. I have before me 
a correctly printed authorised edition of the law on middle- 
class instruction in that country, now ‘the law alluded to) 
existing and in operation for four years. The law fills a 
small octavo volume of thirty-six pages and contains ninety- 
five sections; I only therefore give you a brief outline, 

assing over a mass of matter of value to know, but which in a 
imiti one must be dispensed with. The law recognises, or 
compels the establishing of —A. Lower middle class schools (burger- 
scholen) intended for mechanics, labourers, agricultural labourers, 
&c. ; the course is biennial, and the subjects for instruction are—a. 
mathematics elementary); 6, elements of theoretical and practical 
mechanics and knowledge of tools and machinery; c, elements of 
natural philosophy and chemistry; d, elements of natural history, 
viz., zoology, botany, mineralogy; e, elements of technology, or of 
theoretical and applied agriculture, the latter in rural districts 








* Tyndall on ‘“‘ Heat as a Mode of Motion,” page 162. 
* Professor Rankine “ On the Steam Engine,” page 299. 
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especially; f, elements of geography; g, ditto history; h, ditto 
Netherland’ or Dutch language; i, first elements of political 
economy; k, drawing, both mechanical and ornamental; /, gym- 


nastics. 

B.—Higher middle-class schools with a triennial and with a 
quintennial course. The instruction for triennial courses com- 
prises:—Mathematics, elements of chemistry and natural philo- 
sophy, ditto botany and zodlogy, ditto political economy, k- 
keeping, geography, history, one, ish, French, and German 
lan, caligraphy, drawing in all its branches, and gymnastics. 

©.—The instruction for quintennial course comprises:— Mathe- 
matics, elements of mechanics, both theoretical and practical, 
knowledge of tools and machinery and technology, natural philo- 
sophy and applications, chemistry and applications, mineralogy, 
geology, botany, zodlogy, cosmography, the elements of the muni- 
cipal, provincial, and general mode of government and institu- 
tionsof the Netherlands; political y and statistics, especially 
also of the Netherlands and its colonies and dependencies beyond 
Europe, geography, history, Dutch, English, French, and German 
languages and literature, elements of commercial science, book- 
keeping, and knowledge of articles of commerce, e.g., sugar, coffee, 
tea, drugs, &c.; caligraphy, drawing in all its branches, gym- 
nastics. Fifteen at least of the schools sub. (B and C) are to be 
established, and one-third of these are to have quintennial courses. 

D.—The instruction at the Government Agricultural School 
comprises:—Political y, applied mathematics, surveying, 
Cone. &c.; mechanics as applied to agriculture; agrono- 
mical architecture; drawing, ly applied to architecture and 
pr ef natural philosophy, chemistry, meteorology, especially 
as applied to agriculture; agronomical technology; mineralogy and 
pm: , and their application to agriculture; botany and zodlogy, 
general, as wellas applied; anatomy of plants and animals; thescience 
of the exterior distinguished; forms, species, races, diseases, and 











practical, in all its bearings; the rearing and keeping of ho: 
cattle, sheep, fowls, bees, and the manufacture of butter 
cheese; agricultural book-keeping; practical forest management, 
both for at home and colonies, 

E..-The Polytechnic School, established at Delft, near to the 
Hague, is made with the view of educating, first, those who, as 
proprietors of works, manufactories, er the like, require more 
ample knowledge than is afforded at the above-named schools; 
secondly, civil engineers; thirdly, architects; fourthly, marine, 
shipbuilding engineers; fifthly, mechanical engineers; sixthly, 
mining engineers (the latter more especially for the Netherlan: 
Indies). he instruction at this school comprises mathematics 
and algebra in all its bearings, of course in higher sense also; sur- 
veying, levelling, geodesy, mechanics, and applications; machinery 
sciepce; mechanical technology, and the making of machinery and 
engines; natural philosophy; chemistry in all its bearings; chemical 
technology; the sci of the contemporaneous state of divers 
manufactures, é.¢., their p ss, improvements, statistics. &c.; 
mineralogy and geology, and applications thereof; metallurgy; 
mining operations; architecture, civil, and especially also applied 
to building of dykes, bridges, ordinary road, railroads, making of 
canals, &c. ; shipbuilding, inclusive of marine steam engines, drawing 
in all its branches and applications; practical work in workshops; 
working in wood, aaa c.; making of models and patterns; 
politica y; cial jaw; administrative law as relating 
to Waterstaat, public works, mines, and industry. 

By Waterstaat is understood in the Netherlands that branch of 
administration which takes care to keep in proper order all publie 
works intended to protect the coun from inundations, and 
properly drain those portions which are below the level of sea or 
rivers, 

The above is a meagre sketch and rough outline of what is 
carried out with success in the country commonly here called 




















































































































zodietry of the domestic animals; agriculture, theoretical and | Holland. A. ADRIANI, M.D. Ph. D. 
S "are "4 ” 
eh = . = iN i \--24---> A 
rte Sd : { 
“ 1 atte, oe “te 
®=h i Os , ee? 
r a + = 
“48 : i— 
ome > <tr> if rr 
t a A 
on 
&+ |<--24.--- 
i $..~-3) 
' 
t 4 
it 
2 8 
3 : 
° 7 
a 
<-1- 
A 
le \ 
A 
f fo 
Ei | i} Fe 
<-I- >} k “f 
! 
~ ! = + 
K+>| v Ls — * 
+ 


<---2---> 


CUTTING THE STAY BOLTS OF LOCOMOTIVES. 


Sir,—At page 545 of THe ENGINEER I notice the sketch of tool 


for clipping off the copper stay bolts, taken from some other engi- 
neering paper. I send you a rough pen sketch of a machine that I 
know to do the work well. Two lads can cut off about 300 per 
day. I can lay no claim or merit to the design; it is simply one of 
my professional jottings, but I have used the tool with satisfac- 
tion. You can make any use you like of this. 

T. W. RUMBLE. 

Westminster Chambers, Victoria-street, S.W., 

ndon, 1867. 
A USEFUL RATCHET BRACE. 

Sir,—Will you allow me to offer your readers the plan of a 
ratchet brace which I have had in constant use since May, 1866. 
The various uses to which it can be applied may perhaps render it 
worthy a place in your journal. . 

The accompanying sketch represents the brace in plan and 
in vertical section. The eyes of the lever are closed hot upon 
the ratchet wheel, which is of steel hardened. The wheel has a 
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jin. square hole through it, into which the pressure screw enters 
with an end squared to fit. The lever will thus reverse to work 
right or left-hand as required. By removing the pressure screw 
the brace can be used for tapping, or screwing home studs. Ifa 
stud breaks the brace is reversed and a left-hand drill employed to 
draw the piece. The short distance between the wheel and the 
extremity of the nut renders it very useful for working about the 
boiler or framing of a locomotive. 


King’s Cross, July 22nd, 1867. J. CRIPPS. 





PATENTS OR NO PATENTS. 

Sir,—I am afraid the rollicking Saturday half-holiday excur- 
sion train of thought that ran through my last letter has in some 
manner been sympathetically responded to by some kindred diver- 
sion, either in my copy or in your typo’s type; for there are in 
your impression of that joyous missive, and especially in the few 
sentences which I now repeat for correction, several little typo- 
diabolical conundrums rather destructive to the meaning which I 
purposed to lay before those of your readers who would read even 
another chapter on patent law reform if it could but be shown to 
touch their pockets or made to tickle their perceptions of the 
ridiculous. 

The real evil of | oe law, I meant to say, is not that English 
law wakers tax and impede English commerce on purpose to make 
best trade-information which 
, only our patentees—are possessed of. 


our manufacturers— 

















| It is not that patent protection practically coaxes our inventors 
into publishing valuable half ripe ideas for the professional patent- 
monger or the free-trading foreign competitor to lay hold of, to 
appropriate, to utilise in the world’s market, and thus to turn 
against the original author’s own private interest. It is not that 
the unavoidable publication—resp. exportation—of patent specifi- 
cations, tells against our home inventors in ahout the same manner 
as it would tell against our leading merchants. if, instead of keep- 
ing their private memoranda under a Chubb or Milner, they 
trumpeted their cost prices, rates of profit, clients’ names. and 
similar money-getting secrets through the second column of the 
Times. The real evil of patent law is not that the entire body of 
inventors are injured worse than any other class of workers through 
patent restrictions forbidding them the free use of their hest, if 
not only tools— their eyes and ears. Bad as it appears, hard as 
it seems, that the ordinary privilege of a British cat—viz.. to look 
and learn with perfect impunity—should he arbitrarily refused or 
tyrannically withheld not only from inventors, but also from those 
would-be imitators who might supply us with additional quanti- 
ties of improved merchandise, if ‘“unstolen” goods could not be 
turned out fast enough; bad though it appears at first sight, 
the real evil of patent law lies yet not even in that indescribable 
piece of suicidal despotism on the part of our law makers, but 
simply and solely in the utter lack of a controversy—in the dead 
silence of might-be patent law defenders. The real mischief we 
suffer is that we know every patent law under the sun except our 
own. The real pity is that (among all mankind, minus none, de- 
fending either the law in fuisse or the law in posse), there seems 
to be not a single soul at peace with the law in esse ; the only law 
requiring our immediate attention. Thus we know all about the 
old patent law which produced the railways, which created all the 
inventors noted in history, and which was so good that the often- 
quoted Mr. Huntsman, of Uttercliffe, would have none of it. We 
are equally well acquainted with the new patent law that would 
be, if but the individual crotchets of Messrs. X. Y. Z. and Co. had 
the smallest chance of passing through Parliament. But, then, 
what do we know of patent law as it stands—patent law as it is? 
Has anybodv ever really explained what that is good for! Is there 
a single Coleridge among our Benthams? Is it not literally true 
that the best defence in the lancuage—Mr. Mill’s—hegins with 
these four words, “Tt needs much improvement,” whilst the re- 
port of the late Royal Commission concludes with these three, 
‘* permanent improvement impossible !” 

More than five years ago, on the 28th February, 1862, you wrote 
in a leader on this self-same subject:—‘‘ We do not live in revo- 
lutionary times ”—which remains true to this day, T am sorry to 
say-——‘‘and we do not much fear that the case against patents will 
he decided upon slight and hasty testimony. It is time ”—how 
much worse is it not now !—‘ that inventors should hear upon 
what ground thev really stand, and those whose invent‘ons are 
worth the care of the nation ”—which again is but the honest truth 

“need hardlv fear a searching examination of the whole ques- 
tion.” The whole question! To the writer of such a paragraph 
and to the readers of such a jourral. T have no hesitation in speak- 
ing my mind as if I lived in England, the land of the free. It 
would he sinful and cowardly in the extreme to say one word less 
than I have said. 

With your permission, then, I will now show you the way 
out of your seven-year-old difficulty. There is a way yet out of 
the dilemma I have pictured to you, only the united intelligence 
of this country seems to have hitherto missed it, for the very good 
and sufficient reason that it is exclusively in the nature of dis- 
united inquiry to find it. However, you will judge of all that for 
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yourself. The particular mare’s nest of which I believe that. I am 
the discoverer is this:— 

“Let the evils of ag protection be what they may, and let 
the good of patent law, if any, consist in whatsoever may here- 
after appear to be ; immaterial, we cannot possible deal with 
either the one or the other until we know them ; respectwve, know 
them both. Since truth usually lies between two extremes, the 
very least one can do towards fin ing it, is ‘to ascertain first where 
the extremes are.’ Powe mind ‘where they ought to be;’ that 
is a separate inquiry.) In other words, we can never know patent 
law, until we discu-s it. It is, however, equally impossible that 
any question can be di. where there is only one side to the 
argument, only one unanimous chorus of execration, but no op- 
position, no gainsayers, no cross examination, no case to go before 
the jury; any amount of ‘ controversial fratricide,’ but not a vestige 
of a ‘controversy’ deserving its name. If, therefore, you want 
to cure the ills that patent law is heir to, commence by ‘wal- 
lopping the doctors,’ until they f airly, frankly, truly, and honestl 
disagree. United they will snore till doomsday, divided they 
wake and work and fight and win!” 

However liberally I have hitherto explained a number of tenets 
which I do not hold, I shall not insult the understanding of your 
readers with proving the one which I do hold. I will only say 
that on this line I should fight it out if it took us all summer. 
Is there any ‘‘ Barkiss” or “* Bite-us” willing? F. L. 

Manchester, July, 1867. 

P.S.—If my allotted space were not ny more than exhausted 
Ishould be glad to let your readers see the latest ‘‘ property in 
ideas” which I have thought it useful to steal, to multiply, to re- 
use, to borrow, to—whatever may be the correct term. 

‘*Both teachers and learners go to sleep at their post as soon as 
there is no enemy in the field” (p. 25, Mill’s ‘* Essay on Liberty,” 

pular sixteenpenny edition.) ‘* There is hardly ~ part of the 
legitimate freedom of action of a human being which would not 
admit of being represented, and fairly too, as increasing the facili- 
ties for some form or other of ee ang 2 ” (Ibid., p. 56.) ** What- 
ever crushes individuality is despotism, by whatever name it may 
be called, and whether it professes to be enforcing the will of God 
or the injunctions of men.” (Zbid., p. 37.) 

For your French readers I should like to repeat the following 
from ‘‘la calme effroyante,” Paris Vharivari of 12th July, 1867 :— 

** Au contraire, la nature veut que l"homme jeune apporte a son 
entrée dans la vie toutes les illusions, toutes les générosités, tous 
les dévouemens, toutes les passions, toutes les audaces; et jusqu’a 
cette époque de calme od nous vivons, nous avons vu la jeunesse 
marcher en avant, précédant le progrés, l’annongant au monde, le 
préparant. 

** Sous quelle influence délétére cette ardeur s’est-elle éteinte? 

ui a pu paralyser ces dons divins de la nature? Qui? c’est bien 
simple, I’ Ignorance / 

**.*, Pour s’occuper de questions politiques, pour y prendre 
intérét, il faut savoir; et la génération actuelle ne sait pas. On ne 
lui a pas appris. Que dis-je? on a tout fait pour qu'elle n’apprit 

as. ” 





And for your English the last sentence of the preceding—*‘ Not 
only are people not taught, but everything possible and impossihl 
has been done to prevent them learning!” Patent law to the life, 
is not it? You shall know of a good thing, but you must not 
use it! 

PP.SS.—If no defender of patent law can be raised, and you 
have still room for a few letters, I shall be glad to defend it myself. 
Chancery-lane will understand me. RL 








PATENT LAW AS IT IS. 


S1r,—Your correspondent ‘‘F. L.,” who seems adapted to fill 
a high place in the “* Circumlocution Office,” says with reference 
to patent law, “‘ we have an unanimous attack, but no defence— 
at least, no defence of the only law worth talking about-—the law 
as it is.” 

I am not aware of the “‘ unanimous attack” on the law. It 
appears to me that there is great diversity of mind evinced by 
attackers. If we had a definition of what is to be understood by 
the phrase “ patent law as it is,” and if those who are supposed 
by your correspondent to have shown unanimity in their attack 
upon this law were to express their opinions on it as defined, 
then he would find out how much diversity of opinion really 
exists among the attackers, 

I think there is an important distinction to be drawn between 
the law as it is in principle and as it is in practice, owing simply 
to the defectiveness of its administration. For the sake of illus- 
tration I will refer to a principle of the law contained in the 
** Patent Law Amendment Act 1852.” It was felt to be a great 
objection to the old practice that there were so many separate 
jurisdictions. The old practice had grown out of a state of things 
not directly applicable to patents for inventions. 

In order, therefore, to give unity of jurisdiction, so far as relates 
to the grant of letters patent of this kind, the body of commis- 
sioners was constituted; ‘‘the prerogative of the Crown in grant- 
ing or withholding the grant of letters patent” being saved, also 
the old powers of the Lord Chancellor. 

Still for practical purposes the body of commissioners consti- 
tuted under the Act has a single jurisdiction. From first to last 
application must be made to the proper officer of this body for the 
privileges to be obtained under the patent law, and the seal of the 
commissioners gives the authority of original documents, when 
produced in evidence, to printed or manuscript copies or extracts 
therefrom furnished Bad the authority of the commissioners. 
Rules and regulations have also been issued by this body for the 
** control and direction” of applicants for patents. 

Here is the principle of single jurisdiction in the granting of 
letters patent for inventions. Here is the first establishment of a 
central patent office in England. But how is the principle re- 
cognised in practice? The commissioners are persons whose indivi- 
dual eminence and official authority offer impediments to their 
joint action. Besides, their antecedent training and occupation 
have not been of a nature to qualify them for understanding 
scientific matters. No one of them would think it derogatory to his 
dignity to be unacquainted with such matters, except so far as they 
relate to what is generally understood as belonging to a liberal 
education. Then, again, with the exception of the Master of the 
Rolls, they are liable to sudden removal from office, the changes 
resulting from which often occasion considerable inconvenience to 
a ng for patents. 

‘rom these considerations it is easy to see that the unity of 
jurisdiction, while excellent in principle, is defective in practice. 
And it is not essential to the law as it is under the statute that 
this anomaly should continue. Provision is made for appointing 
another person or persons to the position of commissioner or com- 
missioners, or any subordinate office as occasion may require. 

It is important also to recollect that Messrs. Greenwood and 
Hindmarch, in their “ final report to the Lord Chancellor and 
Commissioners of Patents, dated 6th July, 1865,” made a recom- 
mendation bearing upon the essential point in the working out of 
the provisiuns of the Act. Their words are as follows: ~‘‘ The 
establishment is now one of great magnitude and gots impor- 
tance, and we think it imperatively requires to have the super- 
intendence of a superior officer having the knowledge and skill re- 
quisite to enable him to direct and control every department of it 
according to the provisions of the statutes and the regulations of 
the commissioners. We think that such an officer shouid give 
daily attendance at the office (except during the ordinary vaca- 
tions), and that his salary should not be less than £:500 a year. 
This officer might be denominated Secre of the Patent office, 
or Master of the Patent office, or Principal of the Patent office, 
or by other appropriate name. Subordinately to the commis- 
sioners, and taking from them all their orders for the regulation 


and despatch of ess in the office, the entire control of its 
details should rest upon his ity and under his daily 
superintendence.” 





Again, “He should give his best assistance also to the law 
officers whenever calledupon. We are satisfied that ample oppor- 
tunity will be afforded to such an officer conscientiously bent 
on making himself useful. And we are equally certain that such 
an officer of high character, attainments, and vigour might exer- 
cise a control and superintendence which would be cheerfully sub- 
mitted to by the other officers, and would redound to the benefit 
of the public, and eventually effect a reduction of the expense of 
the establishment. In particular we may report the entire 
acquiescence of Mr. Woodcroft, at present at the head of the 
office, in the appointment of such officer.” 

I have thus drawn attention to ‘‘the law as it is” in the im- 
portant particular of the management of the Patent office, merely 
with the view of illustrating my ing of the distinction that 
exists between the principle of the law and the practice under it. 
And it will be evident that, although two persons may attack the 
law, they may not at all agree in their estimate of it, for one may 
admire the yo of the law while he objects to the anomalous 
character of the sap under it, and the other may fail to see 
the real value of the principle if properly carried out. 

I could easily illustrate the same point by a reference to other 
particulars of ‘‘ the law as it is,” and I believe I could make out a 
good defence of such law in principle, although in some respects 
I admit it to be defective as at present administered, but I do not 
admit it to be so inherently defective as your correspondent seems 
to think. Wii1aM Spence, Assoc, Inst. C.E. 

8, Quality-court, Chancery-lane, 17th July, 1867. 








THE CIVIL AND MECHANICAL ENGINEERS’ SOCIETY, 

Srr,—Having just read section four of the bye-laws and 
regulations of the Institution of the Civil Engineers, as amended 
and enlarged at the general meeting of members held on the 26th 
of June last. concerning the creation of the new class called 
“Students,” I, for one, think it a mostadmirable arrangement, 
and only regret that it was not started long since. For the 
Institution not admitting any candidates under 25 years of age, 
all the younger members of the profession and pupils to whom 
admission to the general meetings and library wou!d have been 
most beneficial, were precluded from doing so, except occasionally, 
— able to get a ticket from any member or associate they might 

ow. 

Consequently in 1859 a number of junior assistants and pupils 
formed themselves into a young engineers’ society, for the purpose 
of holding meetings for the reading of papers on scientific sub- 
jects and for the discussion of the same, in order to gain engineer- 
ing knowledge, and to accustom themselves to speak in public, &c., 
until they were qualified for election to the Institution. 

This society, which is called ‘“‘The Civil and Mechanical 
Engineers’ Society” is still in existence, and is now in a very 
flourishing condition, and my object now is to call the attention 
of young engineers and the ‘“‘Student” class of the institution 
to it. 

The meetings are held on alternate Wednesdays from October to 
June inclusive, so that “‘ students” of the institution could attend 
the general meetings on a Tuesday, in Great George-street, and 
also those of the Civil and Mechanical Engineers’ Society, at the 
Whittington Club, on a Wednesday. And I think, speaking from 
my own experience, that the younger pupils would learn more at 
first from the latter society, where they could ask any questions 
and make any remarks, than they would at the Institution or at the 
Society of Engineers, where many of the terms used they would 
not understand and many of the subjects they would perha 
hardly know the elements of. And if such was the case, they would 
really confer a favour on most of the bers and iates of the 
Institution, who regularly attend the meetings, by going to the 
Civil and Mechanical Engineers’ Society’s meetings instead some- 
times, as there would then be more rpom in the Institution. Last 
sessions on several occasions the theatre was so crowded that 
many were unable to get a seat. It is far too small for the 
members and associates only, being between 1300 and 1400 in 
number, and yet every one of these can introducea friend with him. 

Although, as I have stated, the above society was originally 
intended only for juniors, at the present time they do not compose 
more than half its numbers—for many of the members, after bein 
duly qualified and elected to the Institution of Civil Engineers, stil 
remain members of the young society, and now we have many men 
of experience among us. 

Our papers, which you have been so good as to publish from 
time to time in your journal, have always been practical, well 
written, and generally illustrated. We are never at loss for a 
paper, and the discussions are usually carried on with great 
animation. Nearly all our honorary bers are bers of 
the Institution. 

Should any of your readers wish to have copies of the rules, 
list of members, or avy information concerning the society, either 
Mr. Roberts, the secretary, of 10, Adam-street, Adelphi, or myself, 
will be most happy to give them any information they 
wish for. 

If you can find space in your journal for the above you will 
oblige, CrosBigE Dawson, 

Engineers’ office, Euston station, N. W. 

24th July, 1867. 











THE JUCKES’ FURNACE. 

Str,—The letter in your last number signed ‘‘ Two Engineers,” 
only gives us additional proof that the application of Juckes’s 
furnaces to internally fired boilers has been patented without 
inquiry being made as to its previous existence. 

As the writers do not give their names we feel quite at liberty 
in questioning their experience of smoke consuming furnaces. 
We must again repeat no difficulty has been experienced here in 
applying them as described, and"we doubt not that many will be 
made again by ourselves and other manufacturers as they have 
been during the last twenty-three years. F. Cotyer & Co, 

St. Mary’s Ironworks, 6, Leman-street. London, E. 

25th July, 1867. 








RAILWAY FROM CHERBOURG TO Brest. — The commission ap- 
pointed to investigate the various claims put forward by parties 
interested in the ultimate selection of the route between these two 
places have arrived at a decision upon the much-mooted point. 
After examining the claims of the War-office, the Navy, and the 
general public, it has adopted the line supported by the Admi- 
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Grants and Dates of Provisional Protection for Six Months. 

685. JOSEPH JOSIAH BLACKHAM, Birmingham, “ Improvements in brooch and 
other fastenings."—1 1th March, 1867. 

869. ALEXANDER SOUTHWOOD STOCKER, Lamb's Conduit street, London, 
** Improvements in the fi ot to be applied to bottles and 
other receptucies.”—2tith March, 1867. 

1746, THOMAS WALKER, Birmi © Imp ts in the fa of 
a spring hook, catch, or fa-teving.’— 15th June, 1867. 

1788. LOUIS SIMON. Hutchinson-street, Wilford-road, Nottingham, ‘‘ A new or 
improved machine for bronzing.”—19th June, 1867. 

1607, WILLIAM CLARKE, Raleigh-house, Nottingb ** Imp! ts in the 
production of ornamental textile fabrics.” — 20th June, 1867. 

1866, EDWIN WHELE, Victoria-road, Aston, near Birmingham, “ An improved 
method of ganging and cutting soap.” 

1870. JAmMes GABBOTT, Blackburn, Lancashire, “ Improved machinery or 
apparaius to be employed in the manufacture of wire healds for looms for 
weaving.” 

1874. CLINTON EDGCUMBE BROOMAN, Fieet-street, London, “ An improved 
meouatieg ‘jupon.’""—A communication from Paul de Plument de Bailhac, 

Paris. 

18,6, MOSES HORROCKS TAYLOR, Littleborough, Lancashire, ‘‘ Improvements 
in tuyeres tor smiths’ hearths.” 

1878. CHARLES JAMES | OWNALL, Twickenham, Middlesex, ‘‘ Improvements 
in = means of communicating iotelligence between parts of railway 
trains.” 

1882. WILLIAM DAVIS, Gainford, Durham, “‘ Improvements in the method ot 

















fasiening and securing the overl:pping parts of lopes for ng 
letters and other matters.” — 27th June, 1867. 
1884, WILLIAM MARSHALL, Ni h « in the i 


, doce) a" 
and production of beds'eads, couches, or sofas, and other similar articles,” 

1886, CHARLES OTTO HEYL, Berlin, Prussia,“ An improved method of, and 
apparatus ‘or, making suiphuret of carbon.” 

188%, JOHN CARRINGTON SELLARS, Birkenhead, Cheshire, “ Improvements in 
the util sation of a certain waste material obtained in the fi of: 
hydrocarbon liquids.” 

1889. EDWARD JOSEPH HUGHES, Manchester, ‘‘ Improvements in blankets 
used in machines for printing textile fabrics, and in the mode of joining 
together the ends of double woven fabrics."—A communication from Seth 
William Baker. Providence, Rhode Island, US 

1890. ALEXANDER MELVILLE CLARK Chancery-lane, London, ‘ Improvements 
in presses for ip or endorsing.”—A commuuication from Edouard 
Cornél's, Boulevart St. Martin Paris, 

1891. GEORGE KRNN&SDY GEYELIN, Belgrave house, Argyle-square, London, 
** Improvements in fulding wire netting, adapted for poultry, sheep, and 
other fencing.” 

1892. COLIN BROWN, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in actua- 
pF motive power engines, and in the apparatus or means employed 
! for.” 

18938 H&NRY ALEXANDER LYMAN, Cheapside, London, ** Improvements in the 
erin of ladies skirts.’—A communication from Thomson Brothers, 

aris. 

1894. JOHN GARRETT TONGUE, Southampton-buildings, Chancery-lane, 
London, * An imp in adj b) ”— A communication from 
John Parker Lindsay, New York. U.S. 

1895. JOHN ANDERSON and THOMAS ANDERSON, Bradford, Yorkshire, *‘ An 
improvement in the harness of Jacquard engines.” 

1896, JAMES HOLROYD, Leeds, and WILLIAM FIELDHOUSE, Batley, Yorkshire, 
“ An improvement in twisting or doubling machinery for producing a certain 
species of yarn.”— 28th June, 1867. 

1897. CHARLES OTTO HEYL, Berlin, Prussia, “An improved method of, and 
apparatus for, extracting oil or fatty matter from cotton or woullen waste, 
shoddy, mungo, rags, and analogous substances by means of sulphuret of 
carbon.” 

1898. PAUL ZAROUBINE, St. Petersburg, Russia, “ An improved sucking and 
forcing hydro pneumatic pump with no piston.” 

1900. ALEXANDER MORRISON FELL, West Calder, Midlothian, N.B., *‘ Im- 
provements in purifying or preservative compounds to be applied to the 
fleeces or skins of sheep and other animals.’’ 

1901. ALEXANDER MORRISON FELL, West Calder, Midlothian, N.B., ‘‘ Im- 
provements in batching or treating jute.” 

1902, ARCHIBALD HODGE, Glasgow, Lanarkshire, N.B., ** Improvements in 
adjustable appliances for fixing door handles.” 

1903. HENRY JOHN .OX "‘irmingham, * Imp’ its in the fs of 
carriage bodies, ard wa.ch said improvements are also applicable to the 

fi of pi and other boats, and o:her like purposes where 
great strength and lightness is of importance.” 

1904. SAMUEL TRULOCK, RICHARD TRULOCK, and WILLIAM TRULOCK, Essex 
Quay, Dublin, “* Improvements in breech-loading fire- arms.” 

1905. WILLIAM HADEN RICHARDSON, Glasgow, Lanarkshire, N.B., ‘‘ A certain 
improvet mode of manufacturing iron and steel.” 

1906. ALEXANDER STEWART, Hamilton, Lanarkshire, N.B., “ Improvements in 
textile fabrics, and in the apparatus or means employed for effecting the 
same.” 

















1907 JOSEPH JAMES LANE, Cranbrook-place, Old Ford-road, London, “ Im- 
proved machinery for making tapers ” 

1909, JAMES CONLONG, Blackburn, L hire, ** Imp’ ts in expanding 
and contracting combs or wraiths for warping, beaming, dressing, and other 
frames, and in hinery or app d therewith.” 

1910. CHARLES P&TIT, Brussels, Belgium, *‘ Improvements in lamps for burn- 
ing petroleum, shale, and other mineral oils.” 

1913. CLINTON EDGCUMBE BROOMAN, Fieet-street, London, “ Improved means 
of applying and fixing metals on fabrics, feathers, artificial flowers, and 
other articles” -A communication from Georges Henri Beraud and Pierre 
Dugué, Paris.— 29th June, 1867. 

1915. JOHN GAY NEWTON ALLEYNE, Butterley Ironworks, Alfreton, Derby- 
shire,‘ Improvements in clocks.” 

1916 JOSEPH CHAUDRON, Brussels, Belgium, “Improvements in boring or 
sinking wells, and in apparatus and tools employed for that purpose.” 

1917. FRANCOIS THIERRY HUBERT and HENRY GREEN TRUSCOTT, East-street, 
Walworth, Surrey, “ Improvements in the construction of general electric 
telegraphic machines, and the mode of working them.” 

1918. FREDERIC 1O0WNS POLLARD, Holbeck, near Leeds, Yorkshire, “ An im- 
proved * bench dog’ or * bench hook.’” 

1919. PETER IRONSIDE, Westmi , * Imp 
Venetian blinds or shutters.” — lst July, 1847. 

1920. JAMES ROBERT BURN. Kirby-street, llatton-garden, London, ** Improve- 
ments in presses for catting paper.” 

1921. WILLIAM Duce, York, “* Improvements in stoppering bottles, and in the 
apparatus to he employed therein.” 

1924 JOHN GREENHALGH, Oldham, L hire, ** Imp in machinery 
or apparatus for opening and cleaning cotton or other fibrous materials,” 

1924. GEORGE AUGUSTUS FREDERICK FOWKE, St. James'-street. Westminster, 
** Improvements in compositions for preventing the fouling of the bottoms of 
ships, floating docks, and other similar structures, aud in the mode or means 
of applying the said compos tions. ' 

1925. THOMAS WOOD and JOHN WoOD, Newton Heath, near Manchester, 
**Imp in hinery or for printing hanks of yaras or 
threads with one or more colours.” 

1926, ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in breech loading ordnance.”—A communication from William Arm- 
strong, B ulevart St. Martin, Paris, 

1927. JOHN STURGEON, Bolton-le-Moors, Lancashire, ‘‘Improvements in 
machinery employed in getting coal, stone, and other minerals, and in appa- 
ratus connected therewith.” 

1928 ADOLPH SCHWARTZ. Zimmer-street, Berlin, Prussia, “ Improvements in 
lubricators for lubricating rotating shafts and other moving surfaces.” 

1929. THOMAS YOUNG, Enfield, Middlesex, “ Improvements in buttons or 
fastenings for dress," —2nd July, '867. 

1931 JOHN SOMERVILLE and ROBERT ELSDON, Maidstone, Kent, ‘* Improve- 
men's in the treatment of apparatus employed in the manufacture, and 
mater als used in the purification of gas.” 

1934. FREDERICK ROBERTSON AIKMAN, London, “ Improvements in fire-arms 








in the construction of 














ralty, as we —— in an article in our last impression touching 
upon the subject. Between Coutances and Cherbourg the line 
passes directly through Sotterest, which shortens the distance 
separating the two former towns by nearly thirty miles in com- 
parison with the other route proposed vid Saint-So. In a strategic 
point of view the wisdom of selecting the present route will be 
apparent upon a little consideration. In consequence of the junc- 
tion of the proposed line with the present railway from Cherbourg 
to Paris occurring before that line enters upon the marshes of 
Carenton, the communication between Cherbourg and the rest of 
France will be kept open in spite of any accident that might 
happen to the present line near that dangerous locality. These 
contingencies might arise from floods or inundations between 
Chef-Dupont and Isegrog, caused either by rain, the sea, or the 
overflowing of the rivers Doure and Taute, or in case of war by 
the destruction of the bridges crossing them. Between Coutances 
and Avranches the commission has adopted the route touching 
Granville, care being taken to run the line sufficiently inland tu 
be sheltered from the attack of an enemy from seaboard. The 
detour by this latter town increases the total distance by a few 
miles, but for the above reason the deviation is fully warran 

[he commission has decided that between Avranches and Sol the 
pote LET possible the remainder of the route, in 
conformity with the previously selected. 





and for the purpose of instructing soldiers, volunteers, and others, 
with a short range only, to fire with precision over long ranges, and for 
+t a correct register of such shooting by showing the result of each 
shot.” 

1935. JOHN MCKIBBIN, Mount Pottinger, Down, Ireland, “ Improvements in 
appliances for filling into and drawing liquids from casks and other vessels, 
and for excluding the air from such vessels when empty.” 

1936, HENRY DAVEY and DAVID DAVEY, Sheffield, * improvements in cen- 
trifuga! governors, and means of governivg seam and other engines."’ 

1937. WILLIAM GALLOWAY and GEORGE PLANT, Manchester, “‘ Improvements 
in the manufacture of welded tubes ad in apparatus employed for that pur- 
pose, which latter are partly applicable to other purposes.” 

1940 WALTER SAMUEL SCOTT, Lacey-terrace, Kennington, and WILLIAM 
HENRY STEEL Park-road. Clapham, Surrey, “ Improvements in self-acting 
escape or relief valves applied to the cylinders of steam engines.” 

1941. ROBERT SHAW, Barrow-in-Furness, Lancashire, “ Improvements ia 
motive power en:rines.” 

1942. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements in 
the mode of preserving butter and substances of a -imilar nature, and in the 
ghd means employed therein.”—.A communication from Adolphe 

ull ard, Paris. 


1943. HENRY CLARKE, Chancery-lane, London, “ Improvements {n propelling 
vessels.” 
1944. DAVID DAVY, Sheffield, “Improvements in steam or other hammers 
whereby to effect economy in the use of the steam or other fluid-actuating 
1968, Winuiane Tasman, Lower Dublin, “ inquests 
Gardiner-street, 
mouthpieces for cigars and pipes.’ 
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1946. JAMES SALMON, Manchester, and WILLIAM HICK, Leeds, York- 
shire, in h for ruling paper, part of which improve- 
ments is also applicable to ¢ ulding paper into printing and other machines.” 

1947. FRIEDRICH LEONARDT, Birmingham, “A new or improved combined 
lamp and a box.”—A communication from Ludwig Bébler, Rue de 
Bondy, Pari 

1949. WiLLtAM EDWARD NEWTON, Chancery-lane, London, “ Improved appa- 
ratus for the manufacture of soda water and other aerated liquids.”—A com- 
munication from John Matthews, jun., New York, U.S. 

1950. ADOLPHUS EDWARD HERRMANN, Mincing-lane, London, ‘‘ An improved 
lubricating compoun’.’”"—A communication from Heinrich Waltjen, Bremen. 

1951. ELIZABETH MARTHA BROWN, Bary St. Edmunds, Suffolk, ‘*‘Improve- 
ments in apparatus for carrying umbrelias.”—3rd July, 1867. 

1953. THOMAS WELTON, Grafton-street, Fitzroy-square, London, “A new 
revolving shutter or blind, to be applied either inside or outside of houses or 
other buildings.” 

1955. THOMAS VICARS, sen., THOMAS VICARS, jun., and JAMES SMITH, Liver- 

l, ** Improvements in self-feeding smokeless furnaces.” 

1957. ARTHUR ANTHONY CHAMPION, Clerkenwell, London, ‘‘ Improvements in 
chronographs, or apparatas combined with chronometers and other time- 
keepers for measuring and indicating short intervals of time.” 

1958. HENRY CLARKE, Chancery-lane, London, “ Improvements in apparatus 
for propelling vessels.” 

1959. FRANCIS BRADY, St. John’s-terrace, Regent's Park, London, “ Improve- 
ments in appara’us for working railway switches and signals.” 

1960. JOHN BOLTON, D »rset, “Improvements in stands or holders for croquet 
balls and implements ” 








1804. HENRY CLARKE ASH, ee Clapham-road, Surrey 
“ Freezing liquids. ”"—25th July, 1860. 
1764. CHARLES CONSTANT JOSEPH eens Lille, France, ** Preparing the 
livers of salt-water fish.”- 20th July, 1860. 
1754. JOHN SAXBY, Brighton, “ Ralway points and signals.”—19th July, 1860. 
1769. JAMES HADDEN YOUNG, Great College-street, Camden-town, London, 
“type.” — 21st July, 1860. 
Lancashire, 


” Looms for weaving.”—25th July, 1860. 
= eg HALL, Dartford, Kent, *‘ Grinding and smoothing glass.”—-21s¢ 
ugust, 1860. 


Notices of Intention to Proceed with Patents. 

634. WILLIAM HEGINBOTTOM, Mixenden, near Halifax, Yorkshire, “‘ Improve- 
ments in steam boiler farnaces.” 

638. HENRY WILLIAM ACHGELIS, Manchester, “ in bridle bits.” 

648. WILLIAM HURRELL, Houndsditch, London, “ Improvements in bushings 
for the bungholes of casks and similar vessels.”—7th March. - 1867. 

654. FREDERIC POPE. C: ts in locks.” 

670. WILLIAM CLARK, C “ Improvements in apparatus 
for facilitating the starting of street or horse railroad —— ”— A commu- 
nication from Samuel Ward, New York, U.S.—8th March, 1867. 

671. ARTHUR FIELD, Upper Marsh, Lambeth, and WILLIAM BRYER NATION, 
Old Kent-road Surrey, “ [mprovements in ornamenting candles, and in 
apparatus employed for that purpose.” 

676. JOHN SACHEVERELL GISBORNE, Liverpool, “ Improved means and appa- 
ratus for protecting the needles of mariners’ and other compasses from local 











1961. WILLIAM DAY, Westwood Park, Forest-hill, Surrey, “ 
the mode of applying metal sheathing to iron ships, caiszons, and ret 
docks, and othr iron constructions subject to corrosion.” 

1962 WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements in 
breech-loading fire-arms."—A communication from Edwin Forbes Gunn, 
Charleston, South Carolina, U.S. 

1963. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ An improvec 
combined ship's propeller and steerer.”—A communication from Frank G. 
Fowler, Springfield, Illinois, U.S. 

1964. IGNAC PICK, Falcon-square, London, ‘Improvements in scarfs and 
other like articles of wearing apparel.” 

1966. HAMILTON RUDDICK, Chelsea, Suffolk, Massachusetts, U.S., ‘‘ Improve- 
ment in steam engine+.”—4th July, 1867. 

1968. EDWARD OWEN GREENING and JOSEPH ATKINSON, Manchester, “ Im- 
provements applicable to washing, wringing, and mangling machines.” 

1970, CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, 
London, ‘‘ An improved elastic strap for garments.”—A communication from 
Phineas Taylor Barnum, New York, U.S. 

1971, JAMES MACNAUGHTON, Edinburgh, N.B., “ Impr in breech- 
loading fire-arms, and in cartridges and projectiles, a part of which improve- 
ments is also applicable for converting muzzle-loading fire-arms into breech- 
loading fire-arms.” 

= WILLIAM ROBERT LAKE, Southampton- -buildings, Chancery-lane, London, 

in "y for ing metal tubes.”—A commu- 
nication from Charles Granville Smith, Chelsea, Massachusetts, U.S.—5th 
ly. 1867. 

1974. WALTER CHARLES CHURCH, Manchester, “ Improvements in or appli- 
cable to steam and other motive engines.” 

1975. FREDRICK ANDREW and LEONARD CLARKSON, Harpurhey, near Man- 
chester, “Imp in hinery used for printing woven fabrics, 
warps, yarns, and paper.” 

1977. ROBERT TIERNAN, Liverpool, “ An improved tobacco pipe.” 

1978, THOMAS CALESS THOMAS, Banbury, Oxford, ‘‘ Improvements in water- 
closet fittings.” 

1979. WILLIAM EDWARD NEWTON, Chancery-lane, London, “A novel system 
of constructing ralitways an. working trains thereon, in order to enable 
trains to ascend inclines of steep gradient.”—A communication from Albert 
Zélisias Lutowski, Boulevart Beaumarchais, Paris. 

1980. THOMAS MORGAN, Stockton-on-Tees, Durham, ‘‘ Improvements in the 
construction of apparatus and furnaces for puddling iron.” 

1981. HENRY BROOK WOODCOCK, Lowmoor, Yorkshire, ‘‘ An improvement in 
the manufacture of tires for railway wheels,” 

1983, WILLIAM HARRIS, Clydach Ironworks, Brecon, ‘‘ A process of uniting 
or cementing and compressing sawdust, shavings, and other small particles of 
wood, for the purpose of converting the same into charcoal, and utilising the 
naphtha, tar, and other residuary products of such convervion.” 

1984 WILLIAM ARCHER, Birmingham, “* Improvements in rotary engines and 
rotary pumvs.” 

1985. CHARLES ToFrT, Handsworth, Staffordshire, “ Improvements in liquor 
frames and other frames for holding bottles and vessels ” 

1987. NATHAN THOMPSON, Abbey-gardens, St Joli.s Wood, London, “ Im- 
proveinents in unions or apparatus for connecting together pipes or tubes, 
and for stopping the ends thereof. '—6th July 1847. 

1989. JOHN WHITFORD Liverpool, “ An improved ice-making apparatus.” 

1991. JOHN GARRETT TONGUE, Southampton-buildings, Chancery-lane 
London, * Improvements in the mode of training hop and grape vines and 
other climbing plants.”—A communication from Levi Hubbard Whitney, 
Vallejo. Solano, California, U.S. 

1993. JOHN JOHNSON, EDWARD SHINN, Manchester, and GRINDLE RAGG, 
Liverp»ol, ** Imp nts ‘in signalling apparatus for general purposes, but 
which is more particularly applicable for use on board navigable vessels.” 

1995 7 SHANKS, Arbroath, Forfar, N.B., * Improvements in lawn-mowing 
machines 

1997. ALEXANDER MATHER, Edinburgh, “‘ Improved machinery for cleaning 

















grain.” 

1999. NATHANIEL CLAYTON and JOSEPH SHUTTLEWORTH, Lincoln, “ Improve- | 
ments in fraction engines or road locomotives.” 

2001. NATHANIELCLAYTON and JOSEPH SHUTTLEWORTH, Lincoln, “ Improve- | 
ments in slide va'ves suitable for steam engines.” —8th July, 1867. \ 

2005. WILLIAM EDWARD GEDGE, Wellington-street, London, “ A regulating , 
level.”—A communication from André Durand, Faubourg St. Martin, Paris. ‘ 

2007. WILLIAM AVERY, Redditch, Worcestershire, “‘ Improvements in boxes ‘ 
or caves for holding packets of needles, and for other like uses.” 

2009. JAMES UREDLAND. Manch » * Imp ts in the arrangement of | 
the flues of certain boilers for generating steam.” 

2013 WILLIAM ROBERT LAKE, sy enone sa buildings, Chancery-lane, Lenten, 

‘Imp in hi ‘or ing cards for or ci 
ing fibrous materials.”—A communication from Augustus Bisco Prouty, 
Worcester, Massachuseits, U.S. 

2015. WILLIAM STRATFORD ANDREWS, Hampstead-villa, Abbey-road, St. 
John's Wood, London, ** improvements in means or apparatus used in effect- 
ing telegraphic communications,” 

2017. HENRY ENGLISH and JOHN FARNDON, Leicester, “ Improvements in 
apparatus for operating the shuttles of looms fur weaving narrow fabrics.” — 
9th July, 1867. 


Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

20235. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in boots and shoes.”—A communication from Edward Heaton, New Haven, 
Connecticut, U.S —t 1th July, 1867. 

2044. EUGENE HENRI BERNIER, Rue Corbeau, Paris, ‘‘ Improvements in safety 
apparatus for raising and lowering persons and weights in mines, applicable 
to other purposes” - 12th July, 1867. 

2073. THOMAS WRIGLEY, Todmorden, Lancashire, “ Certain improvements in 
‘pulley and chain’ gearing to be employed for lifting or traction pa , 
for moving fire bars in furnaces, or for driving mechanism.”—15th July, 1867. 

2089. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, London, 
“Improvements in the permanent way of railroads."—A communication 
from Achille Philippe Cyprien Legrand, Mons, Belgium.—ltth July, 1867. 


Patents on which the Stamp Duty of £59 has been Paid, 

1778 JAMES CHALMERS, Bickerton-terrace, Haverstock-hill, ‘‘ Ships’ armour, 
&e."—15th July, 1854. 

1797. PERCY GRAHAM BUCHANAN WESTMACOTT, Elswick, Newcastle-on- 
‘Tyne, “ Dressing stone.”—Isth July, 1864. 

807. GUSTAVUS PALM&& HARDING, Coruhill, London, ‘* Guns.”—19th July, 
1864. 














= — SALAMON, Ludgate-street, London, ‘‘ Sewing machinery .”—21s¢ 

uly, 

1798, “ison ESPIRAT and ETIENNE SAUSE, Marseilles, France, “‘ Filters.”— 
19) uly, | . 

1802. THEODORE BOURNE, Woburn-place, London, “ Transmitting motion.”— 
19th July, 1864. 

1813. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Explosive com- 
pounds.” — 2th July, 1864, 

a a ‘ANDERSON, Dublin, “ Moving railway trucks.”—27ih July, 


1808 — EDWARD FRANCIS DE BRIOU, Welbeck-street, Cavendish-square, 
London, “ Preserving metals.”—19th Juiy, 1864, 
= JOHN COTTON, Blackpool, Lancashire, “‘ Washing wool, &c.”—20th July, 


64. 
-_ ga DIxON, Birmingham, ‘‘Sugar moulds or funnels.”—26th July, 
1809. - eae LAUBEREAU, Rue Gaillon, Paris, ‘‘ Motive power.”—20th July, 


1841. FRANCIS GREGORY, Manchester, “ Machinery employed in b ed 
23rd July, 1864. 

1849. JULIUS JEFFREYS, Drymona, Upper Norwood Climatic - 
ratus.”—25th July, 1864. anata —_ 

1861. ALBERT WYDLER, Rochdale, Lancashire, “ Drying and stretching woollen 
fabrics.” —26th July, 1864. 











Patents on which the Stamp Duty of £100 has been Paid 


ter, “ Moulded articles of 





1705, ALONZO BUONAPARTE WOODCOCK, 
vulcanisea india-rubber,”—19¢h Juéy, 1860, 


678. GEORGE GLOVER, Ranelagh-road. Pimlico, London, ‘‘ Improvements in 
lamps for burning naphtha and like fluids."—A ee fon from Laslo 
Chandor, Great Stable-street, St. Petersburg.— 9th March, 186 

693. WILLIAM DEMPSEY, Congleton, Cheshire, “ hi 
or apparatus for spinning and doubling silk, cotton, wool, or aa fibrous 
materials.”—11th March, 1867. 

703. BERNARD PEARD WALKER, North-road House, Wolverhampton, Staf- 

Imp in valves for steam engines and other purposes.” 

706. poweesy PARKINSON and DAVID SWEANEY, Winchester, Lancashire, *‘ A 
combined slop pail and night commode.”—12th Mi 867. 

715. a WILLCOCK, pe ste: Cheshire, and SAMUEL MASON, jun., Man- 











ches n the of wheel moulding machines.” 
719. 4 ‘ween, Glasgow, pet ony N.B., *‘ Improvements in looms for 
weaving.” 


720. THOMAS WALKER and THOMAS FERDINAND WALKER, Birmingham, 
“ Improvements in apparatus for measuring the passage or flow of liquids.” 
721. JOHN HAMILTON, Glasgow, Lanarkshire, N.B., *‘ An improved artificia 

material for producing gas to be used for illuminating purposes. 

713. FREDERICK ROBERT AUGUSTUS GLOVER, Brading, Isle of Wight, “Im- 
provements in the tackle for, and in the manner of, letting down and weigh- 
ing anchors on shi 

725. GEORGE RUMBELOW and HENRY KENDALL, Bury St. Edmunds, Suffolk, 
**Improvementsin rollers for rolling land.” 

728. WILLIAM WOOTTON, Westminster Bridge-road, Surrey, ‘‘ Improvements 
in instruments used in the sockets of candlesticks to secure candles therein.” 

727. JOHN GRIFFITH, Menai Bridge, Anglesey, **Improvements in applying 
wind power for working ships’ pumps. 

728. BENJAMIN PLATT, Liverpool, “* Improvements in and apparatus for the 
manufacture of chloride of lime.” 

729. JAMES CONYERS MORRELL, Leyland, Laacashire, “ Improvements in 
apparatus applicable to dry closets for disinfecting and “deodorising and pre- 
paring —_-* parts of which are applicable to the separating of cinders 
from ashes.” 

730. a berms and JAMES JOHN BRIGGS BLAND, Liverpool, *‘ Im- 

and in the liquid to be used therewith, 
and which ena, not being subject to congelation, may be used as a vehicle 
for communicating power.” 

732. EDWARD LEE, High Holborn, London, “ Animproved mode of, and means 
for, producing pictures, designs, letters, and other characters or figures upon 
glass, metal, wood. and other materials.”—13th March, 1867. 

733. PAUL THOMAS GOODWIN, Camden-street, Camden-town, London, a. 
provements in the construction of retorts for reburning animal charcoal.”. 
14th March, 1867. 

743. JAMES KEYMER and WILLIAM WHITEHEAD, Dartford, Kent, “ Improve- 
ments in dyeing and printing.” 

753. NATHAN bape Abbey-garilens, St. John’s Wood, London, “ Tm- 

ig the ends of pipes and tubes. "15th March, \867. 

756. THOMAS Cowse RN, “Maneh *ITmpr in boilers or steam 
generators, and in valves or plugs connected therewith.” 

757. THOMAS DUNN, Pendleton, Lancashire, “ Imvrovements in boilers and 
apparatus for venerating steam and a fluids.” 

758. EMILE NOUGARET, Boulevart Sébast , Paris, ‘‘ Imp 
for pouncing hats.’ 

760. WILLIAM RANDAL HARRIS, Manchester, “ An improved belt, hook, or 
fastener for piecing driving and other belta or bands.”"—A communication 
from Frederick Greenleaf Wilson, Lowell, Massachusetts, U.S. 

766. JAMES HICKISSON, Southgate-road. London, *‘ An improved preparation 
of biscuit and other pastry and bread.” 

772. JAMES SHAND Upper Ground-street, Blackfriars-road, Surrey, ‘* a. 
ments in steam fire-engines and boilers, such i being ap 
to other purposes "—16th March, 1867. 

774. JOHN SMITH, High Crompton, near Oldham, Lancashire, “ Improvements 
in the process of, and apparatus for, cleaning waste and other substances, 

and preventing the adhesion of sediment in steam boilers and pipes.” 

719. WILLIAM HENRY PARSONS, Swansea, Glamorganshire. “‘ Improvements 
in setting boilers and in safety valves for the same.”—18¢h March, 1867. 

~ ae HENRY HART, Gresham-street, London, and WILLIAM PARRY, 

ts in treating or purifying sewage, and in 
postin om to be used for that purpose.’ 

792. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improvements in 
— —, _ communication from James Sewell McCurdy, Brook- 

lyn, New York, U. 

793. JAMES oc ag (Cunmenrs, ee “Improvements in ironing, 

pressing, finish 

795. ADAM SCOTT Prnoctnnny ‘New York, U. ‘Ss. » “Improvements in the con- 
struction and arrangement of the connections and casings of lock-up or 
protected safety valves for steam generating apparatus.” 

“— WILLIAM MCADAM and SIGISMUND SCHUMAN, Glasgow, Lanarkshire, 
N.B. ” . ‘An —— casing for protecting bottles or other similar articles; 
also ai rr of hinery or apparatus for manufacturing 
such oben *_19th March, \867. 

804. THOMAS KEMP MACE, Birmingham, “ Improvements in securing door and 
other kn»bs to their spindles.” 

810. GUSTAV BISCHOF, Poppelsdorfer Allée, Bonn, Prussia, “ Improvements in 
coating metals, and in appa’ atus employed therein and for like purposes.” 
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All persons having an interest eee ee soy ene of eh ee 
fae Pepe nem sAliage  o y ag such application at 
Commisioners of Patents, within fourteen days of its date. 


List of Specitantions Published during the week ending 
20th July, 1867. 
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*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-office Order, made payable at the Post-office. 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent-office, Southampton-buildings, Chan- 
cery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepar:d rs tg THE 
ENGINEER, at the office of her Majesty's Commissioners of Patent. 





Class 1—PRIME MOVERS. 
Including Fixed. Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
one BATEMAN, Barnes, Surrey, “ Pumps and fire-engines.”—~Dated 30th 


, 1866. 

The patentee claims, First, arranging the water chamber and valve chamber 
above the pump chamber so that the pump may always remain primed even if 
the valves should leak. Secondly, arranzing the valves one above another in 
such a manner that access to them may be obtained, and that they may be 
removed without taking the pump to pieces. Thirdly, making a communica- 
tion from the anterior portion of one piston to the posterior portion of the 
other piston by means of passages through the central shaft, and vice versa, in 
the manner and for the purpose set forth. 

3158. J. RAMSBOTTOM, Blackburn, “ Compound steam engines.”—Dated \s 


, 1866. 

The objects of this invention are to utilise the consumption of fuel, First, by 
effecting its more thorough combustion in the furnace; and, Secondly, by a 
certain construction of steam engine to enable the steam to be used up more 
fully therein with safety and efficiency. In front of an ordinary single double~ 
flued boiler, and projecting from a hinged door to be fixed therein, are bearings 
to support a swing plate closed at the sides; below this plate, and extending 
into the interior of the flue, are inclined grate bars, having transverse supports 
at their extremities; near this swing plate is a shaft carrying three cams and 
two rods, and these rods are successively moved by the cams, and as each rod 
is connected with each alternate grate bar the motion is successively trans- 
mitted tothem. The third cam imparts motion to the swing plate, which 
motion is intended to crush the fuel supplied betwixt it and the door, as well as 
to distribute such fuel suitably on the inclined grate serface; the motion is 
imparted to the grate bars to prevent the formation of clinkers or other matters 
pernicious to a free supply of air. At the extremity of the grate surface, and 
behind the bridge, is a deflecting surface intended to divert the escaping gases 
in the direction of an adjustable air admission valve, to supplement the quan- 
tity of air necessary to effect the combustion of the gases more thoroughly. 
The improved compound steam engine is constructed as follows :—On each side 
of the cylinder of an ordinary steam engine he attaches a cylinder of small 
diameter but of the same length as the ordinary cylinder; across these three 
cylinders, and at right angles to their length, he constructs a cylindrical valve 
box containing a triplicate valve arranged to receive and convey steam first to 
the two small cylinders, and thence, on completion of their strokes, to the 
large cylinder to be used expansively. The piston rods of the three cylinders 
are connected together by a crosshead, which is coupled to the swing links of 
the beam. The triplicate valve is constructed to divide the cylindrical valve 
box into three compartments by means of midfeathers, which move with and 
form a part of such valve. On each side of the valve box, and betwixt each 
midfeather, are parts which are opened and clowed penyanyne a by rib- 
shape pieces which extend longitudinally from midfeath idfeather, and 
which, together with the midfeather, have a rocking ane lanes to them 
from a side lever worked from the eccentric or other equivalent motion. 

3173. W. CLARK, Chancery-lane, London, ‘ Applying and regulating motive 
er.’ —A communication — Dated 3rd December, \8' 

This invention cannot be described apart from the drawings.—Not proceeded 
with. 

3197. T. BRIDGES, and J. BIGWOOD, Wolverhampton, ‘“‘ Furnaces of steam 
boilers.’ — Dated 5th December, 1866. 

The patentees claim, First, introducing jets of air into the front of the fur- 
nace by means of a perforated and tubulated door constructed, and the admis- 
sion of air through the said door regulated, substantially in the manner 
described. Secondly, introducing jets of air into the front of the furnace or 
fire-box by means of a perforated and tubulated box, or a perforated and tubulated 
plate placed within the furnace or fire-box, and immediately behind the door, the 
said box and plate being constructed substantially in the manner described. 
Thirdly, introducing heated jets of air at the bridge of the furnace by means of 
a hollow and perforated bridge or air chamber, constructed substantially in the 
manner described. 

3236. W. ROBERTSON and C.J. WADDELL, Manchester, ‘* Machines driven by 
human, animal, or other power having a reciprocating motion.” —Dated 8th 


86. 





* 

The patentees claim the placing and retaining two wheels in oscillating 
contact, as described, with or without guiding pins, one of these wheels being 
upon any shaft receiving power by hand or otherwise, and so a that 
they either multiply or diminish oscillation without i 
the velocity of the part of the machine from which these pow Pred are derived 
by proportioning the wheels in the manner described. 


324’. W. WARREN, Alstone, near Cheltenham, “ Pumps.”—Dated 8th December, 
1866, 





This invention relates to the arrangement of the lift and foot valves of 
pumps, whereby the contents of the pump barrel and feed pipe may be readily 
allowed to descend to the source of supply for the purpose of preventing the 
water or other liquid from freezing by being left in the pipe and pump barrel, 
and also to avoid injury to the liquid (such as malt liquor) by remaining for a 
length of time in contact with the metallic surfaces of the feed 





811. GEORGE CHAMBERS, Parade, Northampton, “ Imp ts in app 
for exhibiting cloths and fabrics.” 

812. JOHN LEEMING, North Holme Mills, Bradford, Yorkshire, ‘* Improvements 
in looms for weaving.”—20th March, 1867. 

856. JOSEPH BETTELEY, Goree Piazza, Liverpool, ‘‘Improvements in the 
manufacture of ships’ sheathing, armour sheathing, and fastenings.”—23rd 
March, 1867. 

873. JAMES HESSE, Dundalk, Ireland, “Certain improvements in the method 
and means of securing buttons and button holes, hooks, and eyes to wearing 
apparel and other objects to which such fastenings are applied.”—26th March, 


1857. 

927 WALTER EASTERBROOK, Kilburn, London,*“ Improvements in machinery 
or apparatus for actuating and controlling railway points and signals.” 

933. WILLIAM CLARK, Chancery-lane, London, “ Improvements in the manu- 
facture of manure, and in apparatus for the same.”—A communication from 
Jean Georges Lucien Renard, Boulevart St. Martin, Paris.- — 29th March, 1867. 

956. HENRI ADRIEN BONNEVILLE, Porch , London, 
** An improved mode of hanging ships’ rudders.”—-A communication from 
Henry Harris Pember and Uriah Farman Rages, New York, Us. 

958. HENRI ADRIEN BONNEVILLE, P terrace, , London, 
“ An improved mode of making brooms.” unr communication from El P. 
Cooley, New York, U.S.—30th March, 1867. 

97 A. HENRI ADRIEN BONNEVILLE, P terrace, B , London, 

** A new and improved means of readily igniting fuel and lighting fires. — 
communication from Arséne de Pillon de St. Paul, Saint Germain-en-Laye, 
France.—2n7d April, 1867. 

990. JONATHAN PICKERING, Stockton-on-Tees, Durham, ‘‘ Improvements in 
apparatus for raising ——e and other appliances.”—3rd April, 1867. 

1240. EDWARD WATERMAN, Bristol, ‘An improved manufacture of boots and 
shoes.” 29th April, 1867. 

1329. THOMAS CROW, West Ham, Essex, ‘‘An improved mode of, and appa- 
ratus for, burning bydrocarbon oils.”—6th May, 1867. 

1379. RATCLIFFE ANDREW, Californian Works, Derby, “ Improvements in 
machinery or apparatus for communicating between passengers in railway 
carriages and the guard and driver of railway trains, and improved self- 
acting brakes, applicable also to other carriages or vehicles.”—9th May, 1867. 

1527. ANTOLNE MARTIN, Nantes, France, “ Improvements in preserving grain 
— the construction of the granaries to contain the same.”—22nd May, 


1867. 
1716. JAMES THOM, Hall, Kingston-upon-Hall, ** Improvements in apparatus 
to be employed in expressing oils and fatty matters.”—11th June, | 
1783. JAMES GRAFTON neg Blaina, near Newport, Monmouthshire, “Im- 
Pp in to be used for getting coal, stone, and other 
minerals.” —18th June, 1867. 


= WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 

















for the of iced beverages.”—A communication 

tom Gustave D. —e Adolph Clarck, and Abraham Van Winkle, Boule- 
art Beanmarchais, Paris.—27th June, 1867, 

1961. WILLIAM DAY, Westwood Park, Forest-hill, Surrey, ‘‘ Improvements in 


the mode of applying metal sheathing to iron ships, caissons, and floating 
docks, and other iron constructions subject to corrosion.”—4th July, 1867. 





pipe and pump barrel. For this purpose the patentee so arranges the foot valve 
that it can be set open by means of a lever or other mechanical contrivance in 
combination therewith, when the pump bucket or plunger is caused to descend 
or pass beyond a given point in the barrel, a movable stop being arranged in 
connection with the piston rod or pump handle, to determine the amount of 
movement of the pump bucket when acting to raise water or other fluid. By 


| the removal of the adjustable stop the pump bucket or plunger may be caused to 


descend to such a distance down the barrel of the pump as to come in contact 
with the lever or other mechanical contrivance on or connected with the foot 
valve, so as to raise the same, the valve of the pump bucket being at the same 
time set upon, thus allowing the water or other fluid to pass down to the source 
of supply. 


3259. W. E. NEWTON, Chancery-lane, London, *‘ Apparatus for cleaning the 
outer surface of steam boiler tubes.”—A communication.—Dated 11th Decem- 
ber, 1866. 


It is proposed to remove the incrustation or deposits on the boiler tubes by 
mechanical means and without removing the tubes. An apparatus for effecting 
this object forms the subject of the present invention, and eonsists of a chain, the 
links of which are armed with teeth or scrapers for scraping off or removing 
from the tubes the incrustation or deposit which has formed on them. In 
carrying out the invention the chain is passed round, under or over one or 
several of the tubes, and a backward and forward motion is communicated to 
the chains until the tubes are sufficiently cleansed, and end-way motion being 
at the same time given to the chains so as to operate upon the whole length of 
the tubes. 


Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

3100. W. BoTwoop, St. Helen's-street, Ipswich, “ Apparatus for raising and 

the of »— Dated 24th November, 1866. 

In performing this invention the patentee mounts in suitable bearings under- 
neath the seat of the a horizontal axis running from side to side of 
the carriage, and this axis is rotated when required to raise or lower the head 
by means of a crank handle or key applied to a spindle with a square or suit- 
ably-formed end conveniently placed at the edge of the seat, either near the 
door or in the centre of the carriage. This spindle is geared with the horizontal 
axis by means of bevelled pinions. There are also at each end of the hori- 
zontal axis other bevelled pinions gearing with corresponding pinions on the 
lower ends of two vertical screws, one on either side of the carriage. These 

ed y 





is a nut which, by a link, is connected with the main frame or upper pillars of 
the head at a distance trom the centre about which it works, and in such 
manner that when the nuts are brought to the top of the screws the main 
frames assume an upright position, whilst when they are at the bottom of the 
screws the frames lie down horizontally or nearly so. The carriage may have 





Jury 26, 1867. 














‘ are raised | a fourth vane carrying a rake mounted on the end of lever arms (one at ts received in of the trade with 
2 ey eed oe oo tas msia temmantarn auwn ete © hectengeal either side of the machine), and attached to the radial arms revolving on the | that town are of a varied nature. ith the north of arope trade 
position and complete the roof overhead. same spindle, the opposite ends of such lever arms are conuected by rods to Eererally is in the worst ciate, and with Bialy, the markets of the 
3145. W. BROOKES, Chancery-lane, London, ‘* Manufacture of railoay seheels freten roller working tm 6 fixed cam of such orm Bf ty + and the Levant, rey, little is being done. There 
called ‘disc whetls” formed from one piece or mass of tron or sesl."—A or rake horizontally over and in close proximity to the table of the machine, | hep edhe py =k and some other of the 
The patentee claime, First, the Nonstriction’ of railway wheels called disc | 8° 88 to clear the table of the com once for every revolution {of the Sen tonde, A, tow eoleee a been received from the ‘United 
‘wheels with circular undulations or rises and depressions upon the webs or discs | 3223. J. FREER, Rothley, Leicester, ‘‘ Improvements in Sor didbling or | ‘4 the West Indian 
thereof. Secondly, the mode of forming the roughed plates to be afterwards planting grain or seed, and an improved seed feeder and meter for planting | States, and the and South American demand is 
rolled in a circular rolling mill, as described, that is to say, forming circular ‘machines.”"—Dated 6th December, 1866. bed as “‘ not far short of the average.” 
undulations or rises and depressions upon the said roughed by means of | The grain and seed planting machines, ted according to this inven- | Mrs. 8. C. Hall has written several contributions upon the Paris 
suitable dies on the head and anvil of a steam hammer , the forma- | tion, are adapted to steam, horse, or manual power. The machine Exhibition to a paper in this district. In one she bes a 
tion and construction of the rolls of circular rolling mills, as described, that is | one or more wheels attached to suitable framework. When only one wheel is | Frenchman as having inquired of a fellow traveller if he had 
to say, forming the working surfaces of the said rolls with undulations there- used it carries and delivers its own seed, but when a number of wheels aro isited Birmingham d finding that he had timulated him to 
's0 as to produce upon the webs of disc wheels the circular undulations | used the seed box is placed on the general framework to which the wheels are | V'8! rmingham, and finding e had not, s ae 
a Sad te the drawings. attached by means of joints, which allow them to rise and fall, and the same | come among us by describing our hardware capital as a ‘* wonder 
eae re se the rails of raitways,”—Dated | form of wheel is used whatever may be their number. We cannot here give | of the world.” ham manufacturers of experience in the 
Te, 0. Bare, ~ee Chair supports for ' space to a description of the whole of the details of the invention.—Not pro- | habits of business men in all places where business is carried on, 
PP ae meng * nnot be described without reference to the drawings.—WNot | °eeded with. anticipate more practical benefit from such visits than from any 
a displaying of goods in glass cases in the Exhibition; for it is to be 
Pectham,| THE IRON, COAL, AND GENERAL TRADES | inferred that men from distant places who desire to purchase 


proceeded 

3164. W. BUTL Old Kent-road, London, and A. DALGETY. 
Sdieiesteaetahene railway engines and carriages.”—Dated Ist December, 
1866. 


This invention has for its object so to couple the locomotives and carriages 
of railway trains as that when the locomotive leaves the line the carriages 
become uncoupled. f s 
3166. T. KARKER, Redditch, Worcester, “ Delivery of fog signals upon railways. 

—Dated 3rd December, 1866. 
This invention cannot be described without reference to the drawings.—Not 
with. 


3176. A. HERMANN, and H. BRETHANER, New Haven, Connecticut, U.S., 
* Di ing bilge water from vessels’ holds.” —Dated 3rd December, 1866. 
This invention relates to the construction in the bottom or bilges of a ship or 
vessel of a circular-shaped apparatus with a vertical axle reaching to the deck 
of the vessel, by the rotation of which apparatus water accumulated in the 
ship or vessel will be forced out. The invention cannot be described in detail 
without refe to the drawi 








Class 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with 
yt a gy Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, &c. 

3155, P. McGrEGOR, Manchester, “ Machinery for spinning and doubling.” — 

Dated 1st December, 1866. 

The nature of this invention consists, First,in the application of a catch 
acting on a ratchet wheel fixed to the tin roller or drum shaft of the carriage 
of self-acting mules for stopping the backing off the moment the faller begins 
to lock. Secondly, in an arrangement of machinery applicable to those self- 
acting mules in which a tappet or eccentric is used for moving the carriage 
slowly in towards the beam whilst twisting at the head to prevent a break 
down in case the tappet or eccentric be not in the right position when the 
carriage comes out. Thirdly, in allowing the friction cones or friction plates 
used for the cam shaft of self-acting mules to remain in contact during two 
or more changes. Lastly, in an arrangement of machinery for lifting the 
Tollers of doubling frames out of the water troughs in order that the troughs 
‘may be cleaned out with greater ease. The invention cannot be described in 
detail without reference to the drawings. 
3157. W. CRIGHTON, Manchester, ‘* Manufact 

lst December, 1866. 

The patentee claims the application, employment, and use of a self-acting 
variable or movable fulcrum or fulcra sliding or moving on a lever or levers, 
or in slots or channels formed therein, so as to lengthen or shorten the vibra- 
tion of such lever or levers at either side of the said sliding fulcrum, and 
thereby to effect the required regulation or adjustment of speed between the 
feed rollers or parts requiring regulation and the prime mover, in a positive or 
absolute manner, whereby the ordinary cone pulleys and straps are dispensed 
with. Secondly, the general ment, ion, and bination of 
the apparatus for regulating or governing the speed of the parts requiring 
regulating by self-acting means, as described, set forth, and illustrated in the 
drawings. 

3159. W. E. NEWTON, Chancery-lane, London, “ Machinery for J, 
opening, and carding all kinds of rope and cordage.”—A communication. — 
Dated \st December, 1866. 

In carrying out this invention the inventor makes use of a drum covered with 
teeth of requisite strength to suit the nature of the articles to be operated upon. 
This drum is mounted on a metal frame, and is made to revolve by means of 
bands passed over two pulleys, or by other suitable gearing. Placed in front of 

drum are four fluted rollers geared together, which serve the purpose of 
feeders and holders of the strands to be operated upon. The rollers are driven 
by means of a pulley keyed on to the axle of the drum, and this pulley gives 
motion to another pulley. This motion is in turn communicated to three 
pulleys fixed on the axle of the lower roller, which being geared to the other 
rollers must necessarily make them revolve. The use of the three pulleys fixed 
to the lower rollers is to make the rollers revolve either to the right or left, or 
stand still, according to the will of the operative. The top rollers are pressed 
on to the lower rollers by means of levers at the extremity of which are 
attached counterweights. Placed in front of these rollers is a metallic spreading 
table, on which are fixed two or more wedges, which serve to separate and open 
the strands or yarns of which the cord or rope to be operated upon is composed. 

Between these wedges and the feeding rollers round teeth are fixed vertically 

in the table for the purpose of opening still further the strands or yarns of the 

Tope or cord. The number of these wedges and vertical teeth is not limited, 

but may be varied according to will.—Not proceeded with. 

‘3161. W. E. NEWTON, Chancery-lane, London, “ Rolls of spinning, drawing, 
and other machines.” — A communication.—Dated \st December, 1866. 


eof cotton, wool, dc.”—Dated 








sotd 





This invention consists in forming a “cot” or covering for the rolls of 
spinning and other machines of three or more separate layers or thicknesses of 
material secured or united together by means of cement. glue, or other suitable 
adhesive material, or in any other proper manner, either independent of the 
roll on which the cot is to be used, or directly upon the same. The outer one 
of these three layers constituting the cot is posed of any subst or 
material, such as, for instance, leather, which, while it is durable, will present a 
surface to the yarn or strands—which pass over the same—sufficiently pliable, 
flexible, and yielding to allow the fluid roller to nip as it were or hold the 

trands without danger of cutting or severing them, and the next layer to such 
outer covering or layer of leather is composed of india-rubber or gutta-percha. 
The layer between such elastic layer or section and the surface or periphery of 
the roll is composed of leather, felt, or other material. 








Class 4.~AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour, 
Mills, &c. 


3220. F. W. TURNER, Linslade, Buckinghamshire, “‘ Reaping and mowing ma- 
chines.” — Dated 6th December, 1866. - 

This invention consists, First, in the arrangement of rakes and collecting 
boards for gathering the corn to the cutting bar and knife, and delivering it in 
sheaves ready for binding by the side of the table of the machine, and clear of 
‘the next track of the horses. For this purpose the patentee fixes one, two, or 
more rakes or collectors on pendant axes, which are free to revolve in bearings 
at the end of radial arms, which are mounted on the upper end of a vertical 
shaft, and driven by suitable gearing from the travelling wheel of the machine. 
Such rake spindles are so actuated by the gearing that, while the radial arms 
(in which they revolve) turn in one direction, the rakes turn in an opposite 
direction, or, more properly speaking, their axes are without rotary motion, 
and always maintain the same angle with the line of motion of the machine, 
or with that of the cutter bar, whatever may be the position of the radial arms. 
This is effected by means of bevel wheels attached to spindles revolving in the 
radial arms, and working round an idle or fixed wheel attached to the bearing 
of the vertical shaft by which such radial arms are driven. The rakes or 
collectors hitherto used strike the corn on the ear, and when ripe thrash some 
of it out, whereas the rakes and collectors herein described always revolve in 
the same plane, and enter the corn at the side at a short distance from the 
ground, and therefore do not touch the ears, and also serve the purpose of 
raising laid corn. The impr ts relates, S diy, to the application of an 
oblique disc or spindle, and suitable connections, asa substitute for the ordinary 
rotating crank hitherto used in this class of machines, for communicating motion 
to the knife bar, the object of which arrangement is to keep the parts perfectly 
balanced. to retain the lubricating material between the wearing surfaces, and 
to facilitate the renewal of the parts. The oblique disc is attached to its shaft 
by a simple nut and feather, and can be taken off and replaced in a few minutes; 
the disc is fitted with an encircling cap having two pivots which work in the 
forked end of a shaft, to which they impart a rocking motion as the oblique disc 
or spindle revolves. Such oscillating or rocking shaft is fitted at the opposite 
end with a lever arm of suitable length to give the required stroke to the knife 
bar, and by the use of these means the knife bar can be placed in any 
required position with regard to the travelling wheel, whether the machine be 
used for reaping or mowing. By these means also the patentee is enabled to 
give the knife bar double the usual length of stroke, so that the knife instead 
of moving simply from finger to finger has a stroke equal to the distance of two 
fingers, whereby each knife makes four cuts to each revolution of the oblique 
disc, instead of two only as heretofore, when driven by the crank, and there- 
fore the axis of the oblique disc need not be driven at moze than one half the 
usual speed of the crank axis hitherto used. The Third part of theinvention 
consists in constructing machines for reaping with back delivery. .Where it is 
preferred to bind the corn as fast as it is cut, the patentee mounts three vanes 
or radial arms revolving with a spindle placed across the front of the machine 
to gather in the standing crop to the cutter bar, somewhat as usual, bat with 











OF BIRMINGHAM, WOLVERHAMPTON, 
OTHER DISTRICTS. 

(From our own Correspondent. ) 

Less SATISFACTORY REPORTS BY FINISHED [RON MAKERS: Falling 
Off in the London Di d: Dimi: en Sm ina 
with the Cause of the same: Lower Rates: Less Doing for Ship- 
Yards and Railways—TuHE ORDER FOR 10,000 Tons or RaILs 
FOR HOLLAND—EFFECT OF IT HERE—PicG IRon: pposed 





British hardwares will not content themselves with 

those only of our products that are now to be found in Paris, 
they are somewhat strengthened in their ex tion by what is 
now happening. Birmingham is being visited by representatives 
of trading firms in the United States, who have come to 

see the Exhibition, but who have not returned home wi 
coming to Birmingham and inspecting for themselves the work- 
shops and the warerooms from which they have long been 





Cause of Certain Reductions in Price—IRONSTONE : Good Demand 

for Hematite—Coa.: Large Contracts—ELECTRICITY AND THE 

REFINING O¥ IRON: An Inquiry by Mr. Thomas Ingle—Harp- 

WARES: The Foreign and Home Demand: Birmingham : The 

Exhibition and Buyers: American Purchasers in the Town : 

Wolverhampton : Bilston : Wil/enhall : Dudley : Tipton : Sedgley : 

Gornal — BIRMINGHAM BANKING Company: Jts Success — 

INTERESTING VISIT OF PoTTERS TO PaRIs: How Entertained— 

WorkKING Men’s Party FROM BIRMINGHAM AND THE BLACK 

CoUNTRY TO THE EXHIBITION -- THIRD DEATH FROM EXPLO- 

SION OF A TUYERE—-FaTaL AccIDENT TO Two SINKERS — 

INFRINGEMENTS OF THE MINES’ INSPECTION ACT. 

THERE was a disposition on ’C. in Birmingham yesterday 
(Thursday) and in Wolverhampton the day before, to make the 
most of the recent slight improvement in the demand for finished 
iron; and in the past week there was perhaps a little more than 
at the mills and forges. The vendors of pig iron find it to their 
urpose to oe of, as important, every small order for the 
Bnished article of which there is any information, and the 
proprietors of the rolling mills are not in the open market dis- 
pose to complain lugubriously; but in reply to direct questions 
the information elicited is to the effect that at the present hour the 
rospects of a continuance of the same amount of work as was 
one last week are gloomy. This week very few fresh order 
have come to hand, and such as have been received have had to 
be accepted on terms yet more unsatisfactory to makers than 
even the low rates that have lately too extensively prevailed. 
The demand on account of the London market that had begun to 
make itself felt, has subsided, and there is less being 
done with the United States either directly or through 
Live: 1 houses, The order sheets from New York received 
by this week’s mail have been of little or no worth, and 
no encouragement is held out that business is likely soon to 
improve in that quarter, the heavy internal taxation throughout 
that country being so restrictive of trade that even the great 
reduction in the make of American iron proves ineffectual to 
occasion a demand for British iron to more than a trifling extent. 
In their desire to get orders of some kind certain makers in South 
Staffordshire have even taken specifications for barsat 
the prices at which such specifications can be alone obtained at the 
present time. They ~— that they may not have to take any 
more this quarter on the same terms. Makers of plates of all 
kinds are likewise ready to roll iron either for boiler making or for 
shipbuilding on terms which are sufficiently indicative of the ex- 
treme slackness of the demand for such heavy denominations of 
the completed article, but orders cannot be got in other than the 
smallest quantities. The demand on account of the shipbuilding 
is again subsiding to almost nothing, and the railway 
Coane have less to do, whilst prospects in that department are 
even less cheering than they were a week ago. Such orders for 
the home lines as that given out last week for 2000 tons of rails for 
the Midland line are rare nowadays, and it is therefore with satis- 
faction that it has become known that the Dutch Government will 
give out, on the Ist of next month at the Hague, an order for 
10,000 tons of rails and fastenings. Little, if any, of this iron is 
likely to be made in this district, yet the transaction is gratifying 
here, because it will, by affording work in some other districts, 
take off some little of the competition that we should otherwise 
experience. 
ome slight clue to the cause of the reductions in the price of 
certain sales of pig iron atand about quarter day, is, we have reason to 
know, to be found in the fact that certains makers of pig iron are 
accustomed at about that time every quarter to determine the 
prices at which all shall sell, but that such an agreement by reason 
of misunderstanding sometimes falls through, and one firm under 
perhaps a misconception of the price at which another is selling, 
determines to accept a price which brings down the quotations of 
similar qualities sold to the buyers who bave purchased from the 
competing seller. Such a misunderstanding, we are correct in 
saying, arose this quarter—a time when, owing at once to the low- 
ness of the stocks in consumers’ hands and to the reduced make, 
the pig iron firms had the game pretty much in their own hands. 
hematite stone continues to sell, and negotiations were 
yesterday opened for valuable lots. 

Contracts for coal in large lots are now being made, 

A communication of much interest to every one en in the 
purification of iron appears in the Atheneum, to which Mr. Tho- 
mas Ingle writes as follows :—‘‘ At the meeting of the British 
Association at Birmingham I addressed a letter to Mr. Bessemer, 
proposing the employment of electricity to eliminate the phos- 
| pent &c., from iron whilst in a state of fusion, and subsequently 

conversed with him on the subject in the hall of the school ; but 
he did not appear then to regard the suggestion as likely to prove 
of any service. Lately I read in the papers that it has been em- 
ployed by one of the largest manufacturers in Sheffield, and with 
the most important results, identical with those I had stated 
might and could be effected only through the electric agency, 
namely, the — of the phosphorus, &c., from their combi- 
nations with the iron, and thereby removing the great obstacle to 
the production of pure steel. I have written to Mr. Bessemer to 
inquire if he had tried the experiment, but have not received an 
answer, and I am curious to learn whether the suggestion I made 
at Birmingham, in 1865, has induced some party to make use of 
the plan I proposed; and perhaps some one can inform me if ozone 
is not generated and does not exert some influence on the molten 
mass when the electric current is passing through it. The reports 
are as yet so vague that perhaps some of your correspondents may 
kindly afford me further information on the subject at your re- 
quest.” 

A slight improvement has been experienced by the hardware 
manufacturers of Birmingham and South Staffordshire during the 
week, but to a somewhat larger extent in South Staffordshire than 
in Birmingham. It is, however, but small in both districts, and 
has not occasioned any increase in the present slow rate of pro- 
duction. There still exists the same reluctant feeling to make up 
stocks by country shopkeepers, and the factors’ travellers are 
eee orders for small quantities only. More than a fair 
trade through the autumn is not expected, so strong is the ten- 
dency to languor. Amongst the foreign markets, the West Indies 





may be said to be the best customer-—the inquiries for France, 
Spain, Germany, and other leading markets, being noticeably quiet. 
z der the average. 


e home demand is still considerably un 





tomed to obtain supplies in reply to their business letters. 

The Wolverhampton ironfoundry trade exhibits but little vita- 
lity except in the culinary branch, which is reported a shade 
better. The makers of furnishing and shelf ironmo find their 
country orders somewhat heavier, and more activity has been 
observable during the past few weeks in some branches of the 
agricultural implement trade. The lock trade continues quiet. 

The ironfounders in the neighbourhood of Bilston are oa a 
somewhat better trade, and the ironplate workers have a few 
orders in hand for colliery work. The japanners and tray makers 
are still experiencing a languor in the demand. 

~~ is the prominent feature in the lock trades of Wil- 
lenhall, excepting in the case of two or three manufacturers of 
padlocks and South American door —_—o have secured heavy 
contracts. The curry-comb trade has nm rather better since 
quarter day. The fire-iron and chain and nail makers of Dudley, 
ee and Gornal all complain more or less of continued 

epression. 

The report of the directors to be handed to the shareholders of 
the Birmingham Banking Company at their first meeting, to be 
held on Wednesday next, has been published. The gross profits 
since the opening of the bank on the 9th of August last, up to the 
30th of June, including the sum of £540, received for premiums 
on shares issued, amounted to £15,783 6s. 2d., and after pay- 

’ 
| 





ment of all charges, and writing off bad and doubtful debt 
rebate of interest on bills, &c., there is shown a disposable 
balance of £9011 5s. 1d. Out of this the directors had paid the 
whole of the pay expenses, and provided a reserve for the 
redemption of the bank premises; they had likewise placed to the 
guarantee fund the sum of £4000. An interim dividend, at the 
rate of 5 per cent. per annum, up to the 3lst of December last, 
was paid to the proprietors on the 23rd of J: A ting to 
£1310 15s., and the directors now recommended a dividend at the 
same rate for the half-year ending the 30th of June last, to be 
pont on the 1st of August next, which will require £2085 10s., 
eaving a balance to be carried forward to profit and loss new 
account of £354 4s, 5d. The report stated that “the directors 
were fully alive to the vengenaany the establishment of 
the bank, under the circumstances which led to its formation, cast 
upon them and their officers, and they determined from the first 
to entertain no business but such as they believed to be safe and 
legitimate, preferring to fo larger profits at the outset, and to 
make the soundness and stability of the business their first con- 
sideration. They feel that they can now look forward with every 
confidence to the future.” The directors had been most anxious to 
carry out one of the objects contemplated by the promoters of the 
new bank, viz., to make arrangements by which this company 
should undertake for the benefit of the shareholders of the late 
bank the realisation of the assets, but after using their best efforts 
they regret to state that the legal difficulties which presented 
themselves, together with the nature of the assets of the late 
bank, had up to the present time precluded them from incurring 
the liability which would be necessarily involved. 

A party of the potters of Burslem have seen the Paris Exhibi- 
tion. Their visit to France extended over eleven days, and their 
expenses did not exceed £5 per man. With him every man of 
the a has brought home a pair of from the pottery 
at Bagnolet, of M. Abel Monvoison, and which was given to them 
as a souvenir of their visit to that establishment, where the 
were entertained with ‘‘the oldest and the choicest wine” 
in the proprietor’s cellar, after that gentleman and his wife had 
themselves conducted them through their works. They went out 
under the auspices of the Committee of the Workmens’ Club and 
Institute Union, of which Mr. A. H. La , M.P., is the chair- 
man. They speak in terms of great satisfaction of the arrange- 
ments that had been made for their entertainment, which has been 
thus described :—‘* Uniting in London with the ies of English 
workmen from various other districts, the tourists left London Bridge 
station on Tuesday evening, and, travelling by Newhaven, reached 
Dieppe the following morning. After a hasty survey of the port 
and town, they started by train for Rouen, where an hour and 
half’s stoppage afforded an opportunity, of which they availed 
themselves, to i + such prominent features of the picturesque 
old city as the cathedral, market-place, and Joan of Aro’s statue. 
Resuming their ne as and passing the through a charm- 
ing country, they reac the St. Lazare station at Paris, where 
ve 





icles waited to convey them and their 1 to the apart- 
ments provided for their accommodation in the Avenue Rapp, 
close to the Exhibition building. These, although only temporary 


erections, proved to be of the most satisfactory character. 
Each room was neatly and furnished for the te 


sleeping accommodation of parties of four, and, for C88 
and comfort, is described as everything that could be d 
French and other continental workmen were quartered in the same 


neighbourhood, and amongst them were a company of Lyons 
Orpheonists, whose singing was heard with — gratification. 
Thus happily settled in their lodgings, and dividing themselves 
into convenient and congenial sections, rising early and retiring 
late, the workmen inspected palaces, churches, and museums— 
strolled much and often through gardens and along boulevards— 
found time to visit Versailles and St. Cloud and, of course, gave 
the Exhibition a lion’s share of their attention.” 

A party of workmen from Birmingham and South Staffordshire 
is being got up by a practical committee, to start on the 12th of 
August. 

e third workman at the furnaces of the Parkfield Iron Com- 
pany, who was injured by the bursting of a tuyere there, as stated 
in last week’s ENGINEER, has since died. This third deceased was 
the keeper of the furnace, and it was his duty to see that the 
tuyere was in proper order before he commenced to work it. The 
tuyere had been put in only the day before it burst, and the jury 
seemed to entertain the opinion that it had some defect which was 
not perceived at the time that it was placed in its position in the 
furnace. 

An accident illustrative of the dangers to which colliers are 
se occurred on Tuesday, at the Ettingshall Colliery, near 
Wolverhampton. Three sinkers were engaged in repairing a shaft, 
which a — od hy ~ ys some time, wad one of the sup- 
ports of the scaffolding that they were working upon gave way, 
and two of them fell to the bottom—about 70 yards—-but the other 
caught hold of the bucket when he felt the scaffold moving, 
and was drawn up. Men were immediately set to work to recover 
the bodies, but so large was the quantity of foul air in the shaft 











Juty 26, 1867. 








shire has beea active in 


84 
= 
‘hat th Id not be t to the surface until the next day. for any class; prices are nominally as before. The advices Blyth and Tyne line, an engine with a snow plough and tender was 
Recently tha | Government of Mines for South Stafford. of shipments at the prinoipel ports show an amount slightly employed to clear the raila, ‘Baredon wos the centre of the blockade, 
of | under that of ne last year. | The engine, which led the train from Neweastle to Tynemouth had 
Some time ago we the launching of a new 


Seite de sufficien hy fi ~ 
n to provide t means to prevent the ski 

down tree een oak Ghee wn tad Dh 
costs. 








WALES AND THE ADJOINING COUNTIES, 


(From our own Correspondent.) 

Tue Inow TRaDE: The Favourable Re-action Maintained: Confi- 
dence of Makers in the Future: Renewed Inquiries from the 
United States : Tolerably good Exports Anticipated: The British 
Provinces looked forward to as Future Customers: Demand 

inging up for the East Indian and other Foreign Markets : 

Ha for 10,000 Tons of Rails for the Dutch Government : No 

Decided Improvement as yet on Home Account: Better Sale for 

Bars—Tue TINPLATE TRADE: A ided Improvement in Busi- 

ness—THE STEAM CoaL TRADE: Merchants Complaining of the 

Dulness in the Continental Trade—ERxcTION OF AN HYDRAULIC 

Tip at CARDIFF - DEATH OF THE SECRETARY OF THE TAPF VALE 

RAILWAY—-ERECTION OF A Fort ON St. CATHERINE’S Rook, 

TENBY—COMPLETION OF THE First SECTION OF THE BREAM 

Down HarsouR—OPENING OF THE PoRTHCAWL DOCKS. 

THE favourable reaction which set in in the iron trade a fortnight 

ago is so far maintained, and the probability is that the anticipa- 

tions of ir ters respecting the future will be gradually realised, 
it being evident that makers are beginning to have confidence in 
the future, and look forward to a tangible increase in the demand 
before long. ‘Ihe inquiries from the United States for several 
weeks past have experienced a slight lull, but there is now once 
more a reaction for the better, and it is believed that the exports 
of railway iron to that country will keep tolerably good. The 
_- of British America are alsolooked forward to as tolerably 
air customers, and there is a demand springing up on account of 
the East Indian and some other foreign markets. There is a con- 
tract for 10,000 tons of rails for the Dutch Government in the 
market, and the above facts, coupled with the anticipation of con- 
siderable orders for rails for Russia and America, give a tone of in- 
creased confidence to the trade that has not been witnessed for some 

months past. On homeaccountit was believed that ere this several im- 

portant contracts would have been given out for rails, had railway 

securities maintained the position which they occupied a month or 
six weeks ago; but as soon as the finances of the leading com- 

— are placed on anything like a satisfactory foundation, the 

eferred orders will soon make their appearance. Some descrip- 
tion of bars are selling better, the purchases of certain trades 
having increased. At several of the leading establishments stocks 
of puddled bars are still heavy. Increased firmness is evinced in 

a qetations for pigs—more especially in the best cold blast 

makes, 

A decided improvement has taken place in the tinplate trade 
business, and even buyers admit that there is a much better 
demand than was the case a few weeks ago. Cakes continue to 
sell freely at full current rates, and there are no stocks in the 
hands of makers. There is a good inquiry for charcoals. 

During the past week it cannot be said that any improvement 
has taken place in the steam coal jrade, and merchants still com- 

lain of the slow manner in which orders come in from continental 

ouses. There is a just cause of complaint, as the exports are 
below what they were at the corresponding period of last year. 

There is a fair trade doing to the mail packet stations. Coastwise 

there is a tolerable amount of business doing in the house coal 

trade, West of England and Irish houses taking a fair average. 

The trustees of the Marquis of Bute have just completed the 
erection of a new hydraulic tip at the East Dock basin, Cardiff, 








which greatly facifitates the dispatching of vessels from that port. 

The death of Mr. Edward Kenway, for many years the secretary 
of the Taff Vale Railway Company, is announced. The deceased 
gentleman was engaged in his ordinary duties and enjoyed his 
usual health until a few days before his death. He was a valuable 
railway officer, punctual in all his engagements, and one whose un- 
swerving integrity commanded for him general respect. 

Mr. George Thomas, the Government contractor of works at 
Pembroke Dockyard, has received orders to construct the fort | 
which is to be erected upon St. Catherine’s rock, Tenby, the first 
outlay upon which will be about £20,000. During the past week 
Capt. A. Parnell, Royal Engineers, the gentleman who will super- 
intend the works for the Government, has been marking and 
measuring out the lines for the workmen to commence operations. | 
The fort will mount eleven guns, five of which will be in case- | 
mate below in the rock. 

The first section of the Brean Down Harbour has just been com- | 
pleted by Messrs. Chaplin and Co., contractors. A solid stone | 
wall now extends 150ft. into the sea, the thickness of the sam 
being 10ft. at the base, graduating to 5ft. at the top. There is 
also an abutment of 40ft. in length and 10ft. in width, and a wing | 
of 30ft. The second section of this gigantic undertaking will be | 
commenced forthwith, and the Bristol and Exeter Railway Com- | 
~~ will, according to agreement, extend their line to the works. 

uth Wales has a deep interest in the undertaking, as it will open 
up a short channel communication with the West of England. 

The Porthcawl Docks, which were commenced about two years 
ago, were formally opened on Monday, and the event was cele- | 
brated by a general holiday throughout the district. The opening | 
of the docks will in all probability give an impetus to the coal 
trade up the Llynvi and Ogmore valleys, and be the means of 
starting new works and collieries in the district. 





SCOTLAND: ITS TRADE AND OPERATIONS. 
(From our own Correspondent.) 

THE GLAscow Pic Inon MARrKET—MANUFACTURED IRoN—THE 
Coat TRADE—THE New Papp.e STEAMER ‘‘ Rio Uruguay ”— 
ANOTHER INVENTION BY THE EARL OF CAITHNESS—STEAM- 
BOAT CONTRACT--THE Scottish IRON MOULDERS AND THE 
SHEFFIELD OUTRAGES—LAUNCHES DURING THE Past WEEK. 

THE pig iron market during the past week has been flat, with 

declining prices, and the amount of business but small. To-day, 

Wednesday, was flat; a few sales reported at 52s. 9d. cash down, 

and 14 days; 52s, 103d. one month. Full quotations are as follows:— 

pig iron, Mixed Nos, warrants, 52s. 74d. to52s.9d.; No. 1., g.m.b., 

53s. 3d. to 53s, 6d.; No. 3, 52s, 3d. to 53s. 6d.; Gartsherrie, No. 1, 

62s. 6d.; Coltness, No. 1, 62s.; Glengarnock (at Ardrossan), No. 1, 

59s, The shipments of the week are greatly below those of the 

corresponding week of last year. 

The market here in manufactured iron is quiet, and without any 
quotable change in prices. As usual the holidays at this season 
have interfered with home business, and consequently fewer orders 
have been given out for warehouse, but, as this is the stocktakin 
time with some of the merchants, orders may now be expecte 
more freely to fill up stock. For shipment the demand is rather 
improving, and as the freights for some ports are just now very 
low, compared with London and Liverpool, we hope to find an im- 
proved demand for shipment. Shipbuilding iron is still heavy and 
without any appearance of improvement in price. The following 
are the current rates here:—First common bars, £7 5s. per ton; 
second ditto, £6 17s. 6d. to £7; nail rod, £7 5s. to £7 10s.; angle 
iron, £7 5s, to £810s,; plates, £85s. to £10; all f.o.b, at Glasgow, 


| the Birkenhead interests. 





less usual discount. 
Coals have been dull of sale during the first week, and little 
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gentlemen on board. Of the Rio U: : 
is a remarkably beautiful wag ith a saloon deck extending 
fore and aft nearly her whole length. She is fitted up in an 
elegant and substantial manner for passengers alone, and will be 
able to accommodate with comfort about 500 first and second- 
class The ventilation is very complete. She is pro- 
pelled by a pair of diagonal engines, fitted with link motion and 
expansion valve. She will be by far the finest vessel ever put on 
the station on which she is to run. She will proceed out under 
steam, and is expected to make the run in about twenty-six days. 
She left the West Quay, Greenock, on Monday, shortly after 
eleven o’clock forenoon, and her power of speed was at once 
tested by a run of a couple of miles, in which she out-distanced 
one of the swiftest of the Clyde river steamers. ale 

We understand that a compass on a new and important principle 
has been made and is being patented by the Earl of Caithness. 
The details of the invention are distinguished by great simplicity, 
and are such as will be of the utmost importance to seafaring men. 
The compass was tested on board the new steamer Russia, on the 
Clyde, the other day, and the result was in the highest degree to 
show its great superiority to that now in use. One of its chief 
recommendations is of course its simplicity, but there are other 
features, such as its not being affected by those influences that 

roduce motion on other I , the ab of the pendulum, 

c.; but till the invention is fully protected by patent we shall 
abstain from details. We believe, however, that the best judges, 
including eminent manufacturers of compasses, speak in the most 
decided terms in favour of the invention, and that one of the 
latter is about to commence their manufacture. 

We learn that Captain Williamson, of the Rothesay and Glasgow 
steamer Sultan, has contracted with a firm in Greenock to build 
for him a river boat of larger dimensions than the Sultan, and of 
greater speed, for the coast traffic. ’ 

We take the following from the Scottish Ironmoulders’ monthly 
report, recently issued:— : : 

‘“‘The past month has been pregnant with events bearing upon 
the weal of unions. The recent revelations from Sheffield have 
made everyone astonished. Totally unexpected, perhaps as truly 
unbelievedin as they were unexpected, they have burst like a 
thunder-clap on Uniondom. It is not required from us that we 
protest or hold indignation meetings, and pass furious resolu- 
tions, breathing vengeance on the Sheffield saw-grinders; neither 
is it requisite to set about unfolding the skirts of unionism, and 
showing to the world how undefiled they are. In the presence of 
these revelations the unionist is forgotten in the man, and we 
view these criminalities as citizens in common with the rest of 
the community. Unionism is an established fact—a necessary 
fact- but, like the establishment of any great principle that takes 
its rise from necessity, its history has been one of catastrophes 
and blunders. Yet the fact of its surviving these, and so steadily 
increasing, only more fully demonstrates the vitality—the neces- 
sity—of its existence. Its defects may possibly arise from igno- 
rance being joined by the force of circumstances with it. Like 
many a noble truth, it has been dragged through mire and dirt 
by unworthy disciples ; yet wherein does it differ from any other 
principle, equally good, upon which our modern socialogy rests. 
Religious toleration! Low was it treated? What had it to bear 
at the hands of unworthy expounders? Medicine is a noble art; 
yet who but the most ignorant will decry medical art, because 
charlatantry and quackery have abounded in it. As well might 
they lay to the ion of medicine the charge of a Pritchard's 
crimes, or to chemistry the weight of all the chemical poisoners of 
history, as to lay at the doors of trades’ unions the doings of pro- 
fessional Thugs of Sheffield. Ignorance, vice, and crime have 
found their way to the throne, the senate, and the pulpit; and 
it would be strange, indeed, if trades’ unions—which might more 
reasonably be expected to be infected by such—should escape. 
Our position then is: as citizens we detest and abhor the crimes 
committed in Sheffield as we would those committed by any body 
of murderers; but as unionists we would repel the imputation 





| as an intolerable insult that we,'as such, ought to cry in the ear 


of the world our complete innocence.” 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent. ) 

Liverroo. : Mersey Docks and Harbour Board—Trial Trip of the 
Bristol (s.) THe Oaks CoLiieRy--STATE OF TRADE IN SOUTH 
YorksHtrE— NortH Eastern District: Steam Shipping: 
Cleveland Iron Trade: Important Railway Compensation Case : 
State of Trade on Tyneside- MANCHESTER AND THE SULTAN-- 
BortER Exposition AT BATLEY—A CARELESS ENGINE TENTER—- 
Stave oF TRADE AT SHEFFIELD—NORTH EASTERN RAILWAY. 

Iris stated that an important arrangement has been come to with re- 

gard to the Liverpool Dock Bill, as amended by the House of Lords, 





| The whole dispute has, it is said, been amicably settled between 


the representatives of the Mersey Docks and Harbour Board and 
The bill will be accepted with a few 
trifling modifications. Yesterday week the new screw steamer 
sristol, 700 tons, built by Messrs. Bowdler, Chaffer, and Co., Sea- 
combe, for Messrs. Bacon and Co’s. East India and China trade, 
went on her trial trip with a large party on board. 
From the Oaks colliery it is reported that the work of opening 
out the shaft proceeds but slowly, the damage done to the walling 
of the shaft being so extensive that it took several days to repair 


it. 

The South Yorkshire iron trade remains quiet in all departments. 
There are a few orders for manufactured iron on hand, on conti- 
nental and home account, but they are not to any great extent. 
Transactions in pig iron are limited. For iron railway material 
there is little inquiry, but there is a tolerably brisk demand for 
those manufactured of steel. The Midland Railway extension to 

Barnsley is progressing favourably. 

It is understood that the Shields Steam Shipping Company will 
shortly discontinue its goods trade from the Tyne to London, but 
that the company will go on with the goods trade from London to 
Newcastle, as before. The fifth scientific excursion of the Cleve- 
land Institution of Engineers has just beenheld. By the kind per- 
mission of Mr. Beaumont, the party were allowed to visit the 
Allenhead’s lead mines. The number of furnaces in blast in the 
Cleveland district is 90, while there are 29 out of blast. The rail- 
makers are said to be working rather freely upon the Russian con- 
tracts now running, but this is in order to get as many of the rails 
shipped as possible before the closing of the Baltic navigation. We 
learn, however, that other rail orders are coming to hand. The 
question of price is quite another matter. Plate makersare better 
occupied than they were a month or two since, and are reporting 
more inquiries both for shipbuilding and engineering purposes. 
Pig iron isin no better demand. The Dutch ironclad Prius Hen- 
rick has sailed from the Tyne after taking on board several Arm- 
strong guns. A somewhat important railway compensation case, 
!pemditom v. the Blyth and Tyne Railway Company,” was de- 
cided on Saturday. The weather, January 17, 1867, was ex- 
tremely severe, and in consequence of a temporary block on the 
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| principally on American and continental account. 
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Blyth branch, proceeding the points in that direction itself, 
and giving an impetus to the carriages (the points having been 
altered) to go'on to the Tynemouth section, so that it might return 
and thus get to the front. At this juncture the engine and 
tender came along the mouth branch from and met 
Ce cota wee bak nm run on that line to enable the engi 
which drawn them to get in front. The i 


descended a gradient of 1 in 100, and they met the plough 
engine on a gradient of 1 in 55. The result was a violent 
collision, in which Mr. Donaldson, a mining engineer, was reduced 
to the mere wreck of his former self. The company did not deny 
that Mr. Donaldson had met with injuries, but argued that the 
accident was unavoidable, while it was admitted that the method 
of management and shunting adopted on the day in question was 
exceptional. Mr, Tone, the company’s engineer, stated that he had 
tried it once and found it satisfactory, while Mr. Rowbotham, of 
the North British, and Mr. Fletcher, of the North-Eastern, sup- 
ported Mr. Tone’s conclusions. It was further urged that but for 
ice on the break blocks the brakes would have acted with 
perfect freedom and all chance of collision would have been 
avoided. Verdict for the plaintiff; damages £2500. Trade 
upon Tyneside is dull upon the whole. Except at the Elswick 
works, which are busy and likely to continue so, most of the local 
engine shops and ironworks are not very actively employed; about 
300 tons of Armstrong guns have been shipped from the Tyne for 
the Austrian Gevernment. 

At a meeting of the Manchester City Council, held to consider 
an address to the Sultan, Mr. Alderman Bennet pronounced a 
warm panegyric upon that potentate, observing that his Majesty, 
seeing the need of this country in respect of cotton, mrey 4 
American war began, gave every encouragement to the cultivation 
of that staple. He iodhead babwere £5000 and £6000 worth of 
seed from the Cotton Supply Association, and distributed it 
gratuitously among his people. He granted uncultivated lands 
belonging to the State rent-free for cotton plantations, and he 
had exewpted them from taxes for five years. He had also ad- 
mitted, free from duty, machinery and implements required in 
cultivation of cotton; and the quantity of that article imported 
into this country from Turkey rose from 41,000 cwt. in 1862 to 
223,000 cwt. in 1865. 

At an adjourned inquest on a boy and girl who were killed at 
Batley by a boiler explosion on the 13th inst., several witnesses 
were examined, and after an hour’s deliberation the jury returned 
a verdict of “‘ accidental death,” at the same time they censured 
Mr. Mussey, the proprietor, and the engine tenter (Wilkinson) for 
not exercising due care in the management of the engines and 
boilers. The foreman of the jury also recommended that in 
future all millowners in the district should have a periodical 
inspection made as to the state of their boilers. 

At the Rotherham police-court, yesterday week, Charles Har- 
rison, a boiler tenter in the employment of Owen’s Tire, Wheel, 
and Axle Company (Limited), was charged with leaving a boiler in 
an improper state, whereby an explosion took place and a consider- 
able amount of prope was destroyed. The defendant was 
engaged to attend to the boilers, and it was his duty once a month 
to empty them of water previous to their being cleaned. On the 
last occasion when the boilers were cleaned the defendant neglected 
in one case to take out the fire before letting out the water, and 
the consequence was an explosion, by which the roof of the shed 
was blown off, and damage done to the amount of £80. The 
defendant, who pleaded guilty, was recommended to mercy on 
account of his previous good character. After some consideration 
it was decided that 10s. and costs should be abated from: his wages, 
which were stated to be 18s. per week. 

Trade, upon the whole, continues dull at Sheffield. The iron 
trade is languid, so far as home orders are concerned, but there is 
a little doing for export. There is still a good demaad for most 
descriptions of railway matériel—springs, tires, axles, rails, &e,— 

The file trade 
has become somewhat languid. 


PRICES CURRENT OF SEALS, 
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CopreR—British—cake andtile,| £ 8. d. £38. d.) £ sd. £8 @. 
Per tON ceccseccssccceee| 75 0 0.. 77 O 0} 80 O 0.. 81 0 0 
Best selected.....0+- soccceee | 73 0 0.. 80 0 0] 82 0 0.. 84 0 O 
Sheet ..ccccccccccccccccccce | 80 0 0.. 82 0 0) 85 0 0.. 86 0 O 
BottomB..cccccccccccccesece | 56 0 0.. 89 0 0).90 0 0.. 91 0 O 
Australian, per ton..scceseee | 80 0 0.. 86 0 0/).82 0 0.. 86 0 O 
Spanish Cake .ecccccesesess | 72 9 01. 0 DO 01-738 0 0. 0 0 0 
Chili Slab. .esccceee cceccoe | 67 10 0.. G8 O 0} 75 0 0.. 7510 O 
Do. refined ingot ..ccccsees | 18 0 - 900)' 000. 000 
YELLOW METAL, per lb. . 007 0 O07]; 007 0 07 

1R0N, Pig in Scotiand, ton 212 9 cash 212 6 cash. 
Bar, Welsh, in London 615 0. 70 0] 7 5 O. 715 O 
Wales..... 600.. 6 5 0} 6 5 0... 610 0 
Staffordshire 710 0.4. 0 0 0} 810 0. 815 0 
Rail, in Wales ..ccccccessese| 6 0 04. 6 5 0] 6 5 01. 610 O 
Sheets, singlein London ....| 9 0 0.. 910 0) 1010 0. 0 0 0 
Hoops, first quality...cscoee.| 8 5 0.. 810 0) 910 0.1. 915 O 
Nailrods...ccccscccscccscecee| 710 0.4. 0 0 0} 810 O.. 815 O 
| BR wcccscvccensoscccs| OE Ge BR Gi +e BH DS 
| LEAD, Pig, Foreign, per ton....| 19 5 0.. 0 0 0) 19 5 0..1910 0 
English, W. B...scccsccsesee | 2h 1h 0.. 0 0 0} 22 5 90.. 2210 0 
Other brands ..sccccccsseee | 1910 0.4. 19 25 0) 20 0 0.1.20 5 0 
Sheet, milled 2015 0.. 0 0 0) 2100.000 
Shot, patent .. 23 0 0.. 0 0 0) 2310 0. 000 
Red or minium 21 5 0.. 0 O 0; 3110 0..22 0 0 
hite, dry.... 29 0 0.. 2910 0} 3110 0.. 32 0 O 
ground in oil. 28 0 0.. 30 0 0) 29 0 0.. 32 0 0 
Litharge, W.B.. 25 0 0.. 0 0 0; 2415 0..25 0 0 
QUICKSILVER, per bot. owe. 606 60 GO. £9 SD 
SPELTER, Silesian, per ton.. 21 0 0.. 21 5 0} 21 0 0.21 5 O 
English sheet ..cccccccsesee | 26 0 0.. 0 O 0; 28 0 O.. 29 0 0 
White zinc, powder....0..0..| 9 0 0. 0 0 0) 000. 000 
STEEL, Swedish faggot ....000.| 9 0 0.. 00 0) 000. 90900 
AB coccoccccccccceccccecese | 89 O De O09 8 0} 09 0 0. 0 8 8 
TIN, Banca, per CWt.sesocesees| 412 0.4. 0 0 0) 318 0.. 0 0 0 
Straits, fine—cash .sccceooee| 4 7 Ye 4 710) 314 0. 315 O 
Prompt 3 months 48 0... 00 0} 317 0.. 00 9 
English blocks ... 410 0... 0 0 0} 400. 45 0 
seeeseeces oe 412 0. 000) 410.4606 
Refined, in ecccccccce| 414 O16 0 0 0} 43 0. 48 0 

TINPLATES, per bx of 225 sheets 

IC COBC.cccccvevesecccccccs $30. 128 Gt8& te FTD® 
19 6. 111 0} 110 0. 113 0 
18 0. 110 0} 1123 0. 14 0 
Pe eindccececscccssvenccs | 2M Ge TN HIS Ge BSS 
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7. bil 7. 
Per load— £22 8/4 & £ & || Perload— 22242864648 
Teak ...sseeeeeee 9 01010/10 O11 0} Yel. pine, per reduced 0. 
Quebec, red pine .. 3 0 410] 3 5 415 || Canada, ist quality 17 019 10 171020 @ 
Yeliow pine .. 215 4 0| 215 310) {nd do... 19 013 0 121014 0 
St. John’s N.B,yel.. 0 0 0 0} © O O 0 || Archangel, yellow. 11 10 1210 123 013 0 
Quebec, oak,white.. 56 5 6 0] 5 0 51) St. Petersburg -wlwk 6 Ww oO 
birch 310 410] 4 5 415 || Finland 090; 861 0 
000 0] 0 0 O O|| Memel .. 00000000 
310 5 0} 310 5 0 || Gothenburg, yel. 8 10 10 10) 9 01010 
310 6 0} 310 6 0 hite 8 0 9 0 8 O90 
20 3 0} 2 5 310 || Gefle, yellow 9 O11 0 10 01010 
3 0 310 3 5 310 || Soderhemn «- 9 01010) 9101010 
3 0 3 5! 3 5& & 1» || Christiania,perC. 
115 2 2] 2 0 210) ian. oy doy 9 a6 022 0/18 om@ 0 
607 0} 610 81) pin pnen, bus 
le 5060/50 60) ik, Dut. | 
ra. pine 0 0 0 0 oo 0 0 | vperamn bn. 5 oe 4 om1é 
Lathwood,Dantafm, 4 5 0} 50 0 ves, per dard M. 
St. Peter's 610 7 10 7 0 & || Quebec’ pipo...... 80 090 0) 99 085 0 
Deals, por O., Et by B8. Ka. 3200 limes puncheon 20 021 0 20 021 0 
» whi 4 lv 21 10 | 13 10 1 } crown © 180 0 
ieee ce rece 13 10 15 10 [13 0 15 10 || pipaeeceeeee 10° 180 019000 10 
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THE ENGINEER. 











EXAMPLES OF THE APPLICATION OF THE 
SECOND LAW OF THERMODYNAMICS TO A 
PERFECT STEAM ENGINE AND A PERFECT 
AIR ENGINE. 


By W. J. Macquvorn Raykixz, C.E, LL.D. F.RS. 


1. The following examples are intended to illustrate the 
application of the second law of thermodynamics to a 
perfect steam engine and a perfect air engine, expending 
the same quantity of heat and working between the same 
limits of temperature, viz. :—Quantity of heat expended 





per stroke, reduced to an equivalent quantity of mechanical 
work, in foot-pounds, 68420. 
Degrees of Fahrenheit. 
Temperatures. Ordinary scale. Absolute scale. 
; deg. deg. 
Upper limit . 266 727°2 
Lower limit . 104 565°2 | 
Difference, or range 162 162 


2. The phrase “ perfect engine” is here used to denote 
an engine which realises the greatest quantity of mechani- 
cal work ible with the given expenditure of heat and 
between the given limits of temperature, being the limit 
towards which actual engines may be made to approach 
through the progress of practical improvements. Such an 
engine must fulfil the following conditions:—There must be 
no waste of heat through conduction or radiation, or of 
work through friction ; and the whole heat expended must 
be communicated to the working substance at the higher 
limit of temperature. In other words, the elevation of the 
temperature of the working substance from the lower to 
the higher limit must be effected without any expenditure 
of heat, for whatever heat is expended in producing eleva- 
tion of temperature is either wholly or ‘ed lost as 
regards the performance of mechanical work. 

3. There are two ways of effecting the elevation of tem- 
perature without expenditure of heat. One is to raise the 
temperature by compression of the working substance in a 
non-conducting cylinder ; the mechanical work necessary 
for that purpose being obtained by means of the expan- 
sion of the working su ce in a non-conducting cylinder 
while its temperature is falling back from the higher to 
the lower limit. The other way is by conduction, viz. :— 
to make the working substance, while its temperature is 
falling, communicate its heat to a set of metal tubes, or to 
a network, called a “ regenerator” or “ economiser,” from 
which the heat is given out again at the proper time to 
the working substance in order to raise its temperature. 
Supposing those two processes to be carried out in a theo- 
retically perfect manner, the results as regards the 
economy of heat are exactly the same.* In the following 
examples the steam engine will be supposed to act by 
compression, and the air engine by the aid of a perfect 
regenerator. 

4. According to the second law of thermodynamics, the 
efficiency of each of those engines is the same, viz. :— 

162 
727°2 
And the work realised per stroke is also the same, viz :— 
: 68420 x 0°2228=15244 foot-pounds. 
The object of the following calculations is to show in detail 
what becomes of the difference between the whole ener; 
expended in the form of heat and that obtained in the 
form of mechanical work, viz. : 
68420—15244=53176 foot-pounds, 
being the rejected or necessarily lost energy. 


= 0°2298 ;s 





the state of steam at the higher limit of pressure by F C ; 


and consequently, the increase of volume of the water in 
the act of evaporating by BC. That increase of volume 
is produced by communicating to the water the whole heat 
expended. Now 68420 foot-pounds is the mechanical value 
of the latent heat of evaporation, under the higher of the 
given pressures, of so much water as fills one cubic foot 
more in the state of steam than it does in the liquid state* : 
so that BC represents one cubic foot. The steam then 
expands in a non-conducting cylinder, without receiving or 
giving out heat, until its pressure and temperature fall to 
their lower limits. C D ‘represents the expansion curve, 
and E D the volume occupied at the end of the expansion, 
partly by steam and part y by a small quantity of water 
which spontaneously liquefies during the expansion. Part 
of the steam, represented in volume by D.A, is then con- 
densed by conduction of' heat, at the lower limit of tem- 
perature ; and a volume of steam represented by A E, less 
the volume of the water in the liquid state, is left uncon- 
densed, in order that by its compression ‘into the liquid 
state heat enough may be produced to raise the temperature 
of the feed-water to the higher limit. The curve of com- 
pression, showing how the pressure increases as the volume 
is diminished, is represented by A B, and this completes 
the double stroke or revolution of the engine. The follow- 
ing are the successive volumes occupied by the steam at 
different periods, neglecting the volume of the liquid water, 
as being so small compared with that of the steam that 
it is unnecessary to take it into account for the present 
purpose. 
Volume on admission, F C, taken as sensibly equal 
i ar ee te ee ee 
Volume at end of expansion, ED .. . 24°68 
Volume at beginning of compression, EA . . . 4°08 
The weight of water expended per stroke is 0°0956 Ib. 
8. The areas shown in the diagram, as computed by the 
proper formule, given in the foot note to the preceding 
article, are as follows :— 


cubic feet, 





foot-Ib, 
Total work obtained through the action of the steam 
in driving the piston, allowing for back pressure, 
ene. « < = > « s 2. v6 ~«. » 
Work expended through compressing part of the 
steam into the liquid state FBAE= . . 1446 
Difference, being the indicated work per stroke, 
BCDA= 5244 


as already calculated in Article 4, by the second law of 
thermodynamics. The lost or rejected heat, 
68420 — 15244 = 53176 foot-pounds, 

is the heat abstracted during the condensation of the 
volume of steam represented by A D ; and it is impossible 
to get back any part of that heat, because it is all abstracted 
at the lower limit of temperature, and heat will not press 
from a colder to a hotter body. 

9. To proceed now to the case of the air engine. The 
limits of pressure do not, as in the case of steam, depend 
on the limits of temperature, but may be fixed according 
to convenience. In ae mp the lower limit of absolute 
pressure is the atmospheric pressure,which we will estimate 
in the present example at 2116°3 Ib. on the square foot, or 
14:7 lb. on the square inch; and this is represented by O e 
in the diagram. The upper limit of absolute pressure 
being arbitrary, we will assume it in the present case to be 
three atmospheres, or 6348°9 Ib. on the square foot, or 
44°] Ib. on the square inch. It will presently be seen that 





the weight of air to be used per stroke depends on the 
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5. The diagrams of both engines are represented in the 
Absolute pressures are supposed to be represented 
in pounds on the square foot by ordinates measured parallel 
to O P ; volumes occupied by the working substance, in 
eubic feet, by distances measured parallel to OV. The 
i of the steam engine is marked by full lines and 
capital letters ; that of the air engine by dotted lines and 
italic letters. In the case of the steam engine the whole 
work done by the steam in driving the piston is represented 
by the area F C D E; the work expended in compressing 
Fr of the steam and feeding the boiler by the area 
B A E; and the indicated work by the area B C D A. 
In the case of the air engine the whole work done by 
the air in driving the piston is represented by the area 
fbcd; the work expended in raising the pressure of the 
air and feeding the engine by the area fade, and the 
indicated work by the area bc d a. 
6. To begin in detail with the steam engine. From the 
limits of temperature given in Article 1, it is found by 
means of the proper table or formula that the limits of 


pressure are as follows :— 
Ib. on the 1b. on the 


8q. in. sq. ft. 
Absolute pressure of admission, O F 39°25 5652 
Absolute back pressure,OE. . . 106 1526 
7. The volume of water in the liquid state which is used 
per stroke is represented by F B, a distance too small to be 
seen in the diagram; the volume of the same water when in 
* The fact that those results are the same is illustrated in the case of air 


engines by numerical examples, which may be found in ‘‘A Manual of the 
Steam Engine ard other Prime Movers,” pages 347 to 369. In practice the 





Tegenerator answers best for an air engine, because of the very large space 
required for the other process. 


wroportion borne by the upper limit of pressure to the 
ower. That weight of air—to be afterwards determined 
—is drawn into the air pump at the atmospheric pressure 
and at the lower limit of temperature; and it occupies a 
volume represented in the diagram by ed. It is then 
comp into a smaller volume, represented by / a, so 





* Formula for that latent heat, in units of work :— 
aT dp. 
mts 
where p is the absolute pressure and ¢ the absolate temperature. 

+ The following are formulx for these volumes, and for the work represented 
by the areas in the diagram, first d by the author in the ** Philoso- 
phical T: tions” for I ber, 1853, and given also in “* A Manual of the 
Steam Engine and other Prime Movers.’ Let ¢ and ¢’ denote the higher and 
lower limits of absolute temperature; p and p’ the corresponding pressures ; 


L and L’ the corresponding values of p az? J» Joule’s equivalent of the specific 


heat of liquid water (772 foot-pounds per degree of Fahrenheit in a pound of 
water); H, the value in foot-pounds of the latent heat of evaporation of | Ib. of 
water at the higher limit (= 745,800 — 0-7 J (T — A) nearly, where A is the 
boiling point under one atmosphere) ; then— 
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a t L(t—¢). 
FCODE = Ut (1 + byp. log. £) $+ REO, 
IL t 
FBAE= t—¢ log. £) 2}; 
AE = 3 {t—00 + hyp. tog. £) }; 


BCDA= Lee, 


All these formule were independently demonstrated by Clausius in 1855. (See 
his “* Abhandlungen iiber die mechanische Wiimetheorie.”) If the water at 
the lower limit of pressure in the example were all in the state of steam, it 
would oceupy 29°9 cubic feet. The difference between this and 24°68—viz., 
5°22 cubic feet, shows what proportion of the steam is spontaneously liquefied 





daring the given expansion in a non-conducting cylinder. 





Sb tense Geliiee r limit of pressure, and 
from the pump to the ing cylinder; and, in order 
that this compression and transfer may cause the 
possible expenditure of work, the 
the compression . = lower limit of cepenees 
means of a pro ‘or 

all the heat that the canal era 
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imit of temperature. temperature, then, 
form, the volume varies inversely as the absolute pressure; 


Jf @ in the present example is one-third of ¢ d, and the 
curve d a is a common la, The work .expended 
in the air pump, which is the exact equivalent of the heat 
generated there and a the i ing ap- 
paratus, is represented by the area fad ¢, and is com- 
— cn feetgeents eee Soe i 

actors :—The constant 53°15 ; the hyperbolic logarithm 


the ratio compression (hyp. log. 3 = 1°0986); the absolute 
temperature at which the compression takes place in de- 
grees of Fahrenheit (in this case 565°2° Fab.); and the 
weight of air used, in pounds. 

10. The air on its way from the pump to the working 
cylinder passes, without chan of poo, a 
perfect regenerator, in which all the heat given out by the 
previous supply of air is stored up; and it thus rises to 
the higher limit of absolute tem: and at the same 
time undergoes dilatation from the volume /f a to the 
volume f b, which volumes are to each other in the ratio 
of the limits of absolute temperature ; viz.:— 


Sa:f b:: 5652 ; 7272: : 1: 1°2867. 
11. The next process is that the air continues to expand 
and drive the piston until its pressure falls to the lower 


limit, its volume at the same time in ing to that repre- 
sented by ec; and it is then finally expelled, giving out to 
the regenerator to be used over again the heat correspond- 


ing to the difference between the upper and lower limits of 
temperature. In order that the eee quantity of work 
— may be obtained from the expansion re ted 

y the curve bc, and in order also that the air during its 
expulsion may give out to the regenerator a quantity of 
heat sufficient to raise the temperature of the next supply 
of air to the higher limit, the temperature must, by the 
supply of a sufficient quantity of heat, be maintained uni- 
form during the expansion represented by bc; and that 
quantity of heat constitutes the whole expenditure in a 
perfect air engine. Such being the case, the volume varies 
inversely as the pressure; ec in the present example is 
three times f 6, and the curve bc is a common hyperbola. 
It is evident, moreover, that the volumes represented by 
ed and ec are to each other in the ratio of the limits of 
absolute temperature, already given. The whole work ob- 
tained by the action of the air in the cylinder, which is the 
exact equivalent of the whole heat expended, is represented 
by hearea fb ce, and is computed in foot-pounds by multi- 
Pp: ying we = — factors:—The constant 53°15; 

ne hyperbolic logarithm of the ratio of expansion ‘ 
log. 3 = 1°0986) tthe absolute -em: ure at which the 
expansion takes place (in this case 727°2° Fah.); and the 
weight of air used, in pounds, 

12. The area bcda represents the indicated work 
stroke, being the excess of the work obtained in the pe wel 
der above the.work expended in the air pump; and the pro- 
portion which it bears to fb c e (representing the whole ex- 
penditure of heat) is obviously that of the range of tempe- 
rature to the higher absolute temperature, as already stated 


: ' a 
in Article 3, viz.: Fa7q — 02228. In other words, the 


areas shown in the diagram represent the following quan- 
tities :— 





foot-Ib. 

Total expenditure of heat per stroke, fbce=. 68420 
Heat produced by compression and abstracted by 

the refrigerator,fade=..... 53176 

Indicated work per stroke, becda=. 15244 


The indicated work per stroke may be calculated indepen- 
dently by multipl ing together the following factors :—The 
constant 53°15; the hyperbolic logarithm of the ratio of 
expansion (hyp. 3 = 1°0986); the range of absolute tem- 
perature (162° Fah.); and the weight of air used, in pounds. 

13. The weight of air nsed on! stroke is determined by 
the consideration, that it is to be sufficient to absorb when 
expanding to three times its initial volume at the absolute 
temperature 727°2° Fah,, a quantity of heat equivalent to 
68420 foot-pounds. The calculation is as follows :— 
Constant factor, depending on the nature of the 

gas in Seshpomnt per p Sooo Fahrenheit - 53°15 
Multiply by the absolute temperature . . . .727°2°F. 


Product in foot-pounds, being equal to the product 
of the absolute pressure in pounds on the square 


foot, and the volume of 1 Ib. of air in cubic feet 38651 
Multiply by the hyperbolic logarithm of the rate 

of expansion, hyp. log. 3 = 68? ee us 10986 
Product, being the heat absorbed by each pound 

of air in foot-pounds ...... + +. 42516 
Heat expended 68420 16113 Ib. 


“divided by 42516 = * 
of air used per stroke. With a different ratio of - 
sion the weight of air required per stroke would be 


ent, varying inversely as the logarithm of that ratio. Had 
on. chixaee ana ed instead of air the only differ- 
ence in this quantity would have been that arising from a 
different value of the constant factor. The following are 
the volumes occupied by the air at different periods :— 
cuble feet. 

ed 22°87 

fa 762., 

fb 9°81 

ae 29°43 


14, The following is seummary af thecompariiim between 
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the steam engine and the air-engime in the example 
given:— Oa 





Steam Air 
Per Stroke. Engine. Engine. Difference, 
foot-Ib. foot-lb. 
Heat expended . .. . 68420 68420 0 
Heat rejected . 53176 53176 0 
Heat transformed into 2 : é 
mechanical work . . § 15244 15244 9 
Efficiency 02228 0°2228 0 
Workobtainedbyexpansion 16690 68420 51730 
Work expended in com-) = j44¢ 53176 51730 
a ar ae 
Indicated work 15244 15244 0 


The quantities in the column headed “ difference,” re- 

present a diminution of the work obtained by ex- 

sion, and an exactly equal saving in the work expended 

im compression produced by the mutual attraction of the 
particles of water. 

15. It may be useful to point out what effects would be 
produced by departing from that condition of maximum | 
efficiency which requires that the elevation of temperature 
shall be produced without expenditure of heat. In the 
case of the steam engine there would be a gain of 
indicated work represented by the area F B A E = 1446 
foot-pounds, so that the indicated work per stroke would 
be 16690 foot-pounds. At the same time there would 
be an additional expenditure of heat, calculated as fol- 
lows :— 


Joule’s equivalent of the specific heat of liquid 








water ae es ea a ae a “se 772 
Number of degrees of Fah. by which the tempera- 
ture of the feed-water has to be raised. . . . 162° 
Weight of water used per stroke (Ib.) . . . . 0°0956 
Product of those three factors, being the additional 
expenditure of heat per stroke in foot-pounds . 11956 
Expenditure of heat as formerly calculated 68420 
i a a ee 80376 
Efficiency, as diminished by omitting the compres- 
sion, 16690 _ "208 
80376 


Being about fitteen-sixteenths of the greatest possible effi- 
ciency with the given limits of temperature. 

16. In the case of the air engine, suppose the regenerator 
omitted, so that the whole elevation of temperature of the 
air has to be produced by heat supplied from the furnace ; 
then in the present example there would be an additional 
expenditure of heat, calculated as follows :— 
Dynamical equivalent of the specific heat of air 

under constant pressure, in foot-pounds per 

degree of Fah. ier a eee 183°45 
Elevation of temperature . . “ar . 162°F- 
Weight of air used per stroke, the rate of expansion 
Pe oe 6 Eo ee ee - 16113 1b. 


Product of those three factors, being the additional 


expenditure of heat in foot-pounds 47826 
Expenditure of heat as formerly calculated . 68420 





Total . be ete ee - 116306 
Efficiency, as diminished by altogether omitting the 
yo 
regenerator oUee tee - 0131 nearly, 


116306 
Or about six-tenths of the greatest possible efficiency with 
the given limits of temperature. 

17. It is evident that the regenerator or some equivalent 
apparatus cannot be omitted consistently with economy of 
heat in an air engine. An actual regenerator, however, 
will never succeed in storing and giving out the whole 
supply of heat required for the elevation of temperature. 
Suppose, for the sake of illustration, that in the present 
example the regenerator stores and gives out nine-tenths 
of the heat required, leaving one-tenth to be supplied from 
the furnace, then we have the following expenditure of 
heat per stroke :— 





foot-lb. 

Expenditure, as originally calculated . . . . - 68420 
Additional expenditure through imperfect action 

of the regenerator . .. +. ...-e«.. 4789] 

Total. 73209 
Efficiency, as diminished by imperfect action of the 

AQ 
regenerator ———-= .... . . . 0°208 nearly, 


65209 
or about fifteen-sixteenths of the greatest possible efficiency 
with the given limits of temperature. j 

18. The law which the preceding examples illustrate 
leads to the conclusion that if by means of air-engines 
greater economy of fuel than in steam-engines is to be 
attained, it must be by the following means :—Working 
with a greater range of absolute temperature than is prac- 
ticable or safe in steam-engines, and using the products 
of combustion directly to drive the piston, so as to save 
nearly the whole of the heat that is wasted ina steam 
boiler, or in an air engine in which the products of com- 
bustion are not so used ; and it is probable that the latter 
is the more easily practicable of the two means of econo- 
mising heat. 

19. The following examples illustrate the relation between 
the efficiency of a heat engine and the consumption of fuel 
per indicated horse-power per hour. The fuel is supposed 
to de nearly pure carbon, the mechanical equivalent of the 








whole heat produced by the combustion of one pound of it 
being 11,000,000 foot-pounds :— 


Indicated work per Pound carbon per 


Efficiency. pound of carbon. aaae dae tee 
] 11,000,000 0°18 
05 5,500,000 0°36 
0°25 2°750,000 0-72 
0-20 2,200,000 0-90 
015 1,650,000 1:20 
0125 1'375,000 1-44 
0°100 1,100,000 1°80 
0075 825,000 2°40 
0°050 550,000 3°60 
0:025 275,000 7-20 


W. J. Macquorn RANKINE. 
Glasgow University, 25th July, 1867. 





[SupPLEMENT. | 

20. Since the preceding communication was written I 
have read a letter from Mr. Shaw in Tue Eneryeer for 
the 26th of July, 1867 ; and in consequence of the remarks 
contained in it, I think it desirable to add the following 
explanations and illustrations of the principle, that in an 
air engine, under all circumstances whatsvever, the heat 
produced by the compression of: the air is wholly and un- 
avoidably lost—a principle which is a necessary conse- 
quence of the fact that heat never passes directly from a 
colder to a hotter body. 

21. The heat produced by the compression must either 
be abstracted from the air as fast as it is produced, so as 
to keep the temperature of the air constant during the 
compression, or allowed to accumulate and raise the tem- 
perature of the air. In the former case (which is that 
described in Article 9) it is at once evident that the heat, 
being abstracted by means of an external substance, such 
as water or air, that is colder than the lowest temperature 
of the working substance, can never be transmitted to the 
working substance again. 

22. In the latter case, when the heat produced by the 
compression is not abstracted, but allowed to accumulate 
and raise the temperature of the air, the air is passed 
through the regenerator or economiser on its way towards 
the working cylinder at an increased temperature higher 
than the lower limit. Therefore the air which has sta 
its work and is escaping through the regenerator in the 
opposite direction is not reduced below the same increased 
temperature, for it is only through the entering air being 
at a lower temperature that any heat can be abstracted 
from the escaping air. Therefore the escaping air carries 
ott to waste a quantity of heat equal to the quantity of 
heat produced by compression and allowed to accumulate 
in the compressed air, so that the effect of such accumula- 
tion is neutralised, and the total expenditure of heat re- 
mains unaltered, 

23. Moreover, the increase of temperature of the air 


undergoing compression causes an increase in the quantity | 


of work expended in’ compressing it above the quantity of 
work which would be required if the temperature were 
kept constant; and thus the indicated work is diminished, 
and the engine ceases to be one of maximum efficiency 
between the given limits of temperature. 

24. To illustrate this by an example I will suppose that the 
compression of the air takes place in a non-conducting 
cylinder, and is carried to an extent such that the tempera- 
ture of the air is raised from the lower limit to the higher 
limit by means of the compression alone. Then it is 


known that the pressure of the air, instead of varying 


inversely as the volume simply, varies inversely as that 
power of the volume whose index is 1°408, while the abso- 
lute temperature varies inversely as that power of the 
volume whose index is 0408. In Fig. 2 (as in the former 
tigure) let volumes in cubic feet be represented by distances 
parallel to O V, and pressures in pounds on the square foot 


by ordinates parallel to O P, so that the areas of diagrams | 


represent quantities of work in foot-pounds. Let O E repre- 


P 





Dynamical value of the specific heat of air under constant 
pressure, 183°45 foot-pounds per degree of Fahrenheit. 

Original pressure, O E = 21163 lb. on the square foot ; 

Original volume of one pound of air, 14°19 cubic feet ; 

We obtain the following results :— 


Ratio of volumes, r. = 1°8546; 


Ratio of pressures, oe =a FS ee ee T8546 


1°2867 = 2°3862 ; 
Pressure at end of compression O F = 5050 pounds on the 

square foot ; 

Volume of one pound of air at end of compression 7°65 
cubic feet ; 

Work done in compressing pump per pound of air, 
162° x 183'45 = 29719 foot-pounds. 

25. The air being now at the upper limit of temperature, 
let it be transferred to the working cylinder and there 
expanded without allowing the temperature to fall below 
that limit, until the pressure falls to the atmospheric pres- 
sure O E, and then let it be discharged. The expansion- 
curve B C will, as in Article 11, be a common hyperbola, 
so that the ratio of expansion will 

EC _ OF — 9.3869 

B OE : 
and the volume of one pound of air at the end of the 
expansion will be 18°26 cubic feet. Thearea of the diagram 
F BC E will represent at once the work done in driving 
the piston, and the whole expenditure of heat. The 
method of computing that area has already been stated in 
Article 11, and the calculation in the present case is as 
follows for each pound of air used :— 

Constant factor ee ee ae 
Absolute temperature at which the expansion, 
MEMOS 5 se ss Ss es we 
Hyperbolic logarithm of the ratio of expansion ; 





53°15 
727°2° F. 


yp. log. 2°3862—=.... 0°8697 
Product of those three factors, being the work 
done and heat expended in the working cylin- 
der, per lb. of air used, in foot-pounds. . 33615 


26. The air finally escapes at the higher limit of tem- 
perature, and therefore carries to waste the whole of the 
heat which was employed in raising its temperature, having 
been produced by compression. The value of that heat 
in foot-pounds per pound of air has been already found, in 
Article 24, to be 29719. 

27. The indicated work represented by the area BC D 
is consequently, in foot-pounds per pound of air, 

33615—29719 = 3896 ; 
and the efficiency of the engine, 








3896 
33615 
| or about one-half of the greatest possible efficiency with 
| the given limits of temperature. 
28. In order that the present example may be the more 
| easily compared with the former examples, we will suppose 
| that the heat to be expended per stroke is, as before, equi- 

valent to 68420 foot-pounds. Then the expenditure of air 
| per stroke required in order to take up that heat during 
| its expansion is found to be 

68420  — 9.0354 Ib.; 

33615 
| whence the following results are obtained :— 


= 0°116 nearly, 


| a Foot-lb. 
| Waste heat per stroke equivalent to the work of 
driving the compressing pump, 162 deg. 
x 16340. x BOGRES . ws ew ew wh 60490 


| 
| Indicated work per stroke 3896 x 2°0354—= . . 7930 


| Efficiency 7930 — 0°116, as already found. 
68420 
Volumes successively occupied by the air in cubic feet 
per stroke: 


ED = 28°89; FB = 15:58; EC = 37°17. 

29. The case of Article 9—where 
the whole of the heat generated in 
the compressing pump is abstracted 
as fast as it is produced—and that 
of the example just described—in 
which the whole of that heat is at 
first employed in raising the tem- 
perature of the air while an equal 
quantity of heat goes to waste with 
the escaping air that has done its 
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work—form two extremes, and be- 
tween those extreme cases there 
may lie an indefinite number of in- 
termediate cases, in which part of 





sent the original absolute pressure, E D the original volume of 
the air, and O F the increased pressure at the end of the 
compression. ‘Then if the temperature were kept uniform 
the compression curve of the diagram would be a common 
hyperbola D A, such thatO Fx FA=OExED. But 
the rise of temperature causes the compression curve to 
ussume a steeper figure D B, of which the law has already 
been stated. The absolute temperature at the end of the 


compression is increased in the ratio Be and the work 


vl 
done in driving the compressing pump is represented by the 
area of the diagram E F B D, and is equivalent to the 
quautity of heat required in order to produce the rise of 
temperature from the lower to the higher limit under 
constant pressure. Now, taking the same data as before, 
viz. :— 
Degrees of Fahrenheit. 


Temperatures. Ordinary scale. Absolute scale. 
- ay deg. dez. 
Upperlimit ..... 96 .. 7272 
Lower limit . . . . . 104 565°2 
Difference, 162 162°0 


Ratio in which the absolute temperature is to be increased 
FB 1272” — 1.2967, 
FA 565°2° " 


V the heat generated by compression 
is abstracted at once and part employed in raising the 
temperature of the air. It will be readily understood 
that in all those intermediate cases the secs is the same 
as in the two extreme cases—the whole of the heat 
generated by the compression of the air goes to waste 
either at once or with the escaping air, and none of it is 
available for conversion into indicated work; nor would it 
be possible that it should become so available unless it 
were possible for heat to be directly transferred from a 
colder body to a hotter body. W. J. M. R. 
Glasgow University, 29th July, 1867. 








University or Giascow.—At a meeting of the senate of this 
University, held yesterday, the following candidates received 
certiticates of proficiency in engineering science :—William E. 
Rich, C.E., John Isaac Thornycroft, C.E., Andrew A. Haddin, 
C.E., Zaccheus Walker, C.E., John Wood, C.E. The following 
candidate was reported by the board of examiners to have com- 
pleted part of the course of study and examination, viz., mathe- 
matics, natural philosophy, chemistry, geology, and civil engi- 
neering and mechanics—George Dunlop. 

Be.etum. —The Belgian iron trade has displayed little change of 
late. Complaints are still made that in consequence of the dear- 
ness of labour and coal, and also by reason of English competitio: 
metallurgy in Belgium has witnessed a consi justolinend of 





its profits. 
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RAILWAY MATTERS. 

THE half-yearly meeting of the Brighton Railway Company. 
fixed for the 9th, is to be held on the 30th instead. ‘ 

THE Pacific Railroad promises to do more for the settlement of 
the Mormon question than any and everything else. 

THE Great Indian Peninsula , with a view to providing 
for increased traffic, is about to lay $wo additional lines of rails 
along a portion of the island of Bo 4 

THE Doncaster and Gainsborough line of the Great Northern 
Company is now open for traffic; four run each way daily on 
week days and one train each way on Sundays. 

THE accounts from Paris state that the Russian loan of 
£12,000,000 sterling, on the security of the Nicholas Railway from 
St. Petersburg to Moscow, will pro be issued to-morrow. 

Damaces to the extent of £350 have been awarded at Maidstone 
against the South Eastern Railway for injuries sustained by a cook 
in stepping from the company’s carrii when the train was not 
properly pulled up at the platform. 

jre Railway Company 


THE directors of the Lancashiy and ¥; 
have decided to r d the 3 their next meet- 
f 


ing to declare a dividen‘t es e ha , out Of the nett earnings 
of the six months, at the of 6} per cent., less income tax. 
THE first trial trip of the Brenner Railroad between Innspruck 
and Botzen was mad pag o5th, and the line will be opened to 
the public in the middle of August. 4 direct connection between 
Italy and central Germany will be established by the opening of 
this railroad. 
_ ON Tuesday one of several émployed in painting the 
iron viaduct a Brixton railway station by some mistake got on the 
metals at the time the train was passing, and was run over by the 
ete pmaebad, 








carriages, Bad Bis Tegs Galnpl and Was Gebetwine 
injured. He was conveyed in a cab to St. Thomas’s Hospital. 
aft the iy ton meeting of Friday a pete ion was adopted for 

e issue 0! 0, i stock at forty-fiv a een 
now and the ieee OOP orgie et and it pe ph. 8 f the 
debt of £561,000, for which the Union Bank held £700,000 pre- 
ference stock as security, has b arranged by their taking in 
payment £613,000 of that stock. 


From the statistics of t t 
a ert ae tt 





f: 

that carried by railway. Back 43 October 

carried by 8 tote the métropolis was zie tons, 
229,013 tons by land, but since then there has been a 
falling off in thé supply of allsends. 

On Tu sday an engine was on its way to the Manchester Victoria 
station, when it came into collision with two cattle trucks near the 
curve of the afte orvesing Bury-street, Salford. By the violence of 
the concussion the buffer of the engine was hroken off, and fell into 
Bury-street, ipon a woman named artha Lee, who was ing. 
The poot womun’s skull was fractured, and she is not exj 
recover. 


As the train due at Holyhead at 2.25 p.m. on Sunday was pro- 
ceeding from that station to the mail boat, the pointsman at the 
pier omitted to direct the train in its proper direction. Half the 
train, therefore, ran into a train of coal wagons, and was only 
prevented from running into the harbour by changing the points 
as the other half of the train passed, and throwing the latter part 
off the line, which held on the former part. 

AN American paper reports a novel procedure by some railway 
servants whose wages were in arrears. The train which left 
Chicago for Cincinnati on the morning of the 10th inst., over the 
Chicago and Great Eastern road, was forcibly seized the same day 
at Logansport, Indiana, by 100 employés. The raiders switched 
off the two cars containing passengers, and permitted the engine 
to proceed with the mail. The passengers had to ride fifteen 
miles in omnibuses in order to resume their journey. No personal 
violence was offered fo any one. 


being, jm ety embastaaaed sate the Blinister $f Public Wobte has 
i very embarrassed state, the Minister of Piblic Works has 
be adittea a bill to the Italian Parligment authorising the Italian 
Government to enquire he Roman, 
&e., lines The pr e is to be effected by the transference to 
the shareholders of Three pet Cent. Rentes. The funds assigned to 
the work is not to exceed 53,000,000f. to be distributed as 
follows :—Roman lines, dzpee, f.; Meridionals, 21,200,000f. ; 
Calabro SestGn, 13,000,000f. ; Sardinian, 3,000,000f. ; Savona, 

THE East Indian Railway, Company have been authorised to 
issue forthwith £1 000,000 in 44 Sey cont, debentures having five 
years to run, but not at any time convertible into stock. The 
readiness with which the guarantee system is allowed to be put in 
force for Indian interests, assisted by all the prestige of the Home 
Government, is a point for especial remark in contrast with the 
tone taken to the unfortunate investors in English lines, who have 
staked their means on the success of companies created and nursed 
and tied down in all their proceedings by Acts of the Imperial 
Parliament. 

At the Nottingham Assizes on Thursday a labourer named 
Stevenson brought an action against the Midland Railway Com- 
pany to recover compensation for injuries caused by the alleged 
negligence to the defendants. The plaintiff was assisting to un- 
load stone from trucks at the Long Eaton station, wher the crane 
turned over, fell upon him, broke his leg, and inflicted other 
injuries. It was admitted that the accident was occasioned by 
the rails, to which the crane was attached, giving way on account 
of the rottenness of the sleepers. The jury found for the plaintiff 
—Damages, £250, 


Ar the Carlisle Assizes on Friday an action was brought against 
the Furness Railway Cox a Mr. Moffatt to recover com- 
pensation for the death of his wife. It appeared that on the 10th 
of May last the yong wife was travelling on the defendants’ 
railway in one of their carriages as a passenger, and when going 
through the Furness tunnel the train ran into some trucks laden 
with iron ore. The collision caused the deceased a severe shock to 
her system. She lingered for thirty weeks, and then died in 
consequence of the accident, leaving the. plaintiff with ten 
children, The jury found a verdict for the plaintiff, damages 
£500, of which they apportioned £300 fo the plaintiff, and £200 to 
be divided among his children. 

Dorine the past fo nighs three attempts have been made to 
destroy life on the Mid’ Great Western Railway of Ireland by 
the piecing of unerenetiee of the line. On Setutdey night last, 
at about midnight, # | he was passing through the country 
within some five iniles of Athlone, the driver saw that the line 
was blocked wit! e8 was able to bring it up in time. On 
examination it was pahd $ a number of weighty stones had 
bean forty wedged agaitist the rails on each side, and others 
placed on the rails. Two men apprehended on suspicion of being 
concerned in a former outrage of the sanie sort have been liberated 
by the magistrates, no evidence having been produced against 
them, and no other arests have been made. 

A HIDEOUS accident is stated to have occurred last week on the 
Bristol and Exeter et A young gentleman and his wife 
entered a compartment at Taunton, in which there were no other 
passengers, and shortly after the train had started were roused b 
a crash of glass, and beheld the bloody face of a dead man, whic 
had been violently forced through the plate glass of the window of 
the carriage, whilst his body was hanging outside. When the 
train stopned at the next station it was p om Beste that its guard, 
from motives of curiosity, it is supposed, had left his box, and, 
en on the step of the carriage, had been watching the gentle- 
man and his wife; and that .passing under a bridge he had been 







uth Italian, Calabro-Sicilian, 





struck by the side of the arch .and crushed 


NOTES AND MEMORANDA. 


JASPER is now procured to almost any required extent at St. 
| Gervais, in Savoy, where the quarry has a surface of at least 
| 24,000 square yards, and a depth of about twenty-two yards. 

IF a tube be fixed firmly in a rest and aligned on any object at 
distance, that object, though seen quite distinctly through the tube 
at one time in the day, will be invisible at another owing to refrac- 
tion. 

In 1801 the population of London was 864,845, in 1811 it was 
1,009,546, in 1821 it was 1,225,694, in 1831 it was 1,474,069, in 
1841 it was 1,873,676, in 1851 it was 2,363,141, in 1861 it was 
2,803,034. 

M. J. RosEnTHAL states that by exciting artificial respiration, 
and maintaining it for three or four hours, it is possible to save the 
life of an animal to which a poisonous dose of strychnine has been 
administered. 

M. D. ve Lucca states that the powder of crystallised sulphate 
of soda dropped in small quantities on the cornea, and allowed to 
dissolve in the fluid of that organ, will, in the course of time, 
remove opaque spots. 

M. Namtas states that bromide of potassuim, beginning with 
one gramme taken during the day in three doses and increasing it 
to several grammes in twenty-four hours, diminishes the violence 
and number of the epileptic attacks. 

Sparn and Brazil have abun anee of coal, bit import the article 
at heavy cost from England, for want of enterpri8e fo work their 
own mines. It is believed thata coal field fringes the coast of 
Brazil from the River Platte to Oape §t. Roque. 

A STEAM engine has been put i operation at the Buffalo Water- 
works. The stea aplinder is diameter wi tote stroke 
and the pump is 3ft. by 10ft., raising at e e over el 
lons, or about thirteen hogsheads of water, an king four stro! 
per minute, 

THe Paris Gas Company have decided to manufacture alkaline 
sulpho-cyanides, and especially the sulpho-cyanide of sodium, opa 
large scale, at the request of the Photographic Society. The price 
will be three francs the kilogramme, and sixty tons can be pro- 
duced yearly. 

Tue effect of refraction was exhibited in a marked manner by 
Pr. Wollaston. By looking along the sidé of a red-hot poker at 
some printed letters, ten or twelve feet distant, ab a distance -of 
three-eighths of an inch from the line of the poker, an inverted 
image was seen. 

Boranists may be interested to hear thet naturalist exhibits 
in the reserved garden of the Paris Exhib thon avery complete 
collection of mosses from the Pyrenees, About 300 varieties exist 
in these mountains, specimens of the greater portion of which Will 
be found in this interesting collection. 


Tue Astronomer Royal reports that on 38 per cent. of the days 
of observation the error of the Houses of Parliament clock was 
below 1sec.; on 38 per cent. of days of observation, between 
1 Sec. and 2 sec.; on 21 per cent., between 2 sec. and 3 sec.; on 
2 per cent., between 3 sec. and 4 sec.; and on 1 per cent., between 
4 sec. and 5 sec. 

THE product in thread or cloth from a fleece of wool is some 
thing astonishing. At Norwich, many years since, 39,200 yards, 
or twenty-two and a-quarter miles of thread, were spun from a 
single pound of wool; and sixty years ago a Miss Ives, at Spauld- 
ing, spun 68,000 yards, or about ninety-five and a-half miles of 
woollen thread from a pound of wool off a Lincoln ewe. 

FRENCH local papers give a curious account of the result of sink- 
ing an Artesian well in the Department of Aude, near Narbonne. 
When the depth of 180ft. had been attained a stream of carbu- 
retted hydrogen gas rushed up the tube, which, being lighted, has 
continued to burn steadily with a red flame. Along with this gas 
water flows, which is stated to be extremely bitter and cold. 

A NEW anesthetic has come into fashion of late: it is quadri- 
chloride of carbon, which possesses an agreeable smell of quirtices, 
and can produce insensibility in less than a minute. This indenst. 
bility may be maintained with or without loss of consciousness ; 
its effects cease speedily when desired, and are not followed by 
von It has also been successfully used for obstinate head- 
ache. 

THE grand law that the gravitation of masses is inversely as the 
square of the distance, the discovery of which has always been 
ascribed to Newton, has been foientty claimed by M. Chasles for 
Pascal. The claim is based on a letter from the latter to Rober’ 
Boyle, which is shortly to be laid before the Paris Academy 0 
Sciences. The date assigned to Newton’s discovery is 1665; Pascal 


died in 1662. 
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WITHIN the last few days, on the farm of a man named Thomas 
M‘Garry, residing at Aughamore, near Granard, there was disco- 
vered a curious relic in the sha: 4 wooden house, which is con- 
structed of black bog oak. wes found under water in an 
exhausted bog, at a considerable depth beneath the surface. It 
measures 23ft. by 10ft., ig consists eight very strong beams, 
ranging in length from 10ft. to iStt., which are supported by cross 
beams of great strength, and firmly jointed. The side beams are 
mortised, as if intended for uprights. The house was taken 
asunder in the process of raising, but this was so carefully done 
that it can all be put completely together again. 


A MEETING assembled some time ago, under the call of the Lord 
Mayor, to consider the peril arising from the disappearance of 
commons and open spaces in the neighbourhood of the metropolis. 
Mr. Benjamin Scott, Chamberlain of the City, said that in dealing 
with the question they should not confine their calculations to 
3,000,000 inhabitants. He found that in 1561 there were 3,322,717 
persons living within an area of sixteen miles, taking Charing 
Cross as the centre. An increase of population has been going on 
within that area during the past half century at the rate of 
19%; per cent. every ten years. In fifty years, at this rate, the 
population of the same area would be 8,532,000 souls. He found 
that in 1801 the people were twenty yards from each other, in 185) 
about fourteen yards, and in 1866 something over nine yards. If 
this diminution of space went on for fifty years more, they would 
be more closely packed than his audience were at that moment 
- in fact there would be no standing room for them. 

WE may get some impression of the present magnitude of 
London by looking at a few details of its colossal state. Its 
houses number more than 350,000, and its streets, if placed in line, 
would extend from Liverpool to New York, and are lighted at 
night by 360,000 gas pope, consuming every twenty-four hours 
about 13,000,000 cubic fee gee Of the water supply 44,383,328 
gallons are used per day. TI velling public sustain 5000 cabs 
and 1500 omnibuses, besides all the other sorts of vehicles which 
human need can require or hu wit invent. Its hungry popu- 
lation devour in if e of every year 1,600,000 quarters of 
wheat. 240,000 ballocks, 1 700,600 shee, 28,000 calves, 35,000 pigs, 
10,000,000 head of game, 3 salmon, and innumerable fish of 
other sorts, and consume 43,200,000 gallons of beer, 2,000,000 
gallons of spirits, and 65,000 pipes of wine. As a consequence 
2400 doctors find constant employment. London, finally, supports 
ee urches, which are presided over by 930 divines greater or 








MISCELLANEA. 


THE new park railings are said to be very strong, but also in very 
bal taste. 

Tur North-Kent Water Company draws its water from deep 
wells, and no question has ever arisen as to the quality of the 
supply. 

A NEw colliery has been opened out at Derby on the estate of 
Mr. D. W. Lowe, the coal having been reached at a depth of 
296 yards, 

Tue Crystal Palace Gas Company, instead of improving their 
gas, tell their customers it cannot be made better unless they pay 
more for it. 

A vEtN of silver has been discovered in the Sir Kheenee Hills, in 
the Native State of Kewa. The Maharajah has given orders for 
the commencement of mining works, 

A DARING adventure has been performed by the crew of an 
American life-raft. These men, three in number, brought over 
the raft from New York in forty-three days. 

A NEW line of screw steamers is announced by Messrs. Howden 
t> commence running from London to Rio Janeiro, Montevideo, 
aad Buenos Ayres, on the 2lst of next month, 

Tue site for another new lighthouse at the entrance to Bombay 
harbour has now been settled. It is to be erected about one mile 
and a-half 8. W. by 8. of the existing Colaba light. 

JASPER is now procured to almost any required extent at St. 
Gervais, in Savoy, where the quarry has a surface of at least 
24,000 square yards, and a depth of about twenty-two yards. 

Tue quality of the water supplied to London has very greatly 
improved since the ing of the Act of 1852, and may be advan- 
jagenualy co! with the water generally supplied to towns in 
Englan 






Tux new at Norwich, Connecticut, will drain an 
me 500 ack @ reservoir will cover seventy acres, and 
contain 40, 0 cubic feet of water, enough to supply forty 
fulides a day to each of the city’s 20,000 inhabitants. 


AccorDING to official accounts, one town, eleven suburbs, and 
twenty-four villages in Galicia are now entirely under waterin con- 
quence of the ate inundations, and forty-nine bridges have been 

ards of 2,000 cattle and thirty persons 
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Av an extraordinary general meeting of the shareholders of the 
National Steam Navigation Company on Monday in Liverpool, it 
was unanimously resolved to wind up the company voluntarily, 
and to transfer the whole of the business and pereery <e the com- 
peng to a new company, called “The Steamship Company, Li- 
ni ‘ 

T iv forthcoming report of the Improved Industrial Dwellings 
Company, Limited, states that the total subscribed capital is now 
£81,225 ; that six blocks of buildings, to accommodate 168 fami- 
liés, are being erected upon the Britannia-street estate, and that 
at Greenwich two blocks of buildings, to accommodate forty fami- 
lies, are also very near completion, 

AN iron safe shown at the Paris Exhibition by a manufacturer 
of New York bears a ticket with the words, “ Defi au monde 
entier.” The challenge has just been accepted by an English 
manufacturer of similar articles, who undertakes to pick the lock 
for a wager of 15,000f., which has been deposited by both sides in 
the hands of M, Le Play, Commissioner General. 

ANOTHER vessel which was sent out from California to explore 
the newly-discovered island in the Pacific has returned to San 
Francisco after an unsuccessful search for it. A ys of disco- 
loured water, 250 miles long by eighty broad. was found, but no 
soundings could be obtained. Fro is the presence of many 
bitds it f believed that an island eible ih the vicinity. 


A NEW tel h com ny propose a cable between the 
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overhead line passing through Russia and Prussia to 


the Blac Sea a new deep sea cable, 280 
iin, pane 
cassian posse, which would ul maray ee the oxeniag ties through 
Persia and along the Persian Gulf to Kurrachee and Bombay. 

me idea of the Jumber trade of Wisconsin is ofiytded by the 
statement that there have piseedy paved Kilbourn city, on the way 
to the Mississippi rafts, containing 133,60 i ot lumber 
and 77,913,000 thi gles. It is estimated that the total quantity 
of the two coenipidtvios Te tad that stream the present year 
will not fall short of 178,000,000ft. o oye vi 103,900,000 
shingles, valued in the te at over 4,000,000 dol 

It is yy in Cos thet yg ie cpale 4 found 
in ancient ote: ie avas, and that the matrix of the gem is 
sat htated with water, and the apele themselves soft enough to 
break between the fingers when first dry. Exposure to the sun 
for several days hardens them and brings out their lustre. The 
best are enveloped in a ferruginous crust, while those which are 
White and of a feeble colour are without this covering. 

Tue question of the manufacture of iron is now occupying con- 
siderable attention in Sout portralis, he iron ores of this colony 
being unbounded in quantity, lying close to the surface of the 
ground, and of extraordinary richness, some of them 90 og cent. 
The difficulty is want of coal, but there are inexhaustible forests 
of wood for smelting, and even if coal had e imported from 
New South Wales, the extreme richness of the ores would doubt- 
less more than make amends for the extra cost of fue! 


Supposine the population of London should double itself within 
the next sixty years the water supply required from the Thames 
would not exceed 100,000,000 gallons a day. But the smallest 
quantity of water known to flow down the Thames at the source 
of supply, in the driest time on record, exceeds 350,000,000 
gallons a day, and in a time of flood more than 25,000,000,000 
gallons have flowed down; so that if it were thought necessa 
to provide a store in reservoirs the Thames will sometimes yie' 
in a day a sufficient supply for a whole year. 

Tue Fortifications (No. 2) Bill authorises the Siientas expendi- 
ture in the financial year 1867 —68:—On the Portsmouth station, 
£196,000 ; Plymouth, £149,000; Pembroke, £19,000; Portland, 
£46,000; Gravesend, £93,000 for works at Coalhouse Fort, Cliffe 
Fort, Shornmead, and Slough Battery; Medway and Sheerness, 
£75,000; Dover, £5000; Cork, £12,000; also £150,000 for providing 
and fixing iron shields, and £55,000 for land and incidental ex- 
penses. The total is £800,000, which is to be raised as usual by 
terminabl ities, not extending beyond thirty years, so that 
this generation is to pay it. 

IN co} mouse ot the postponement of the stoand, seadies of 
the Wine and Coal Duties Bill till Monday next, and the lateness 
of the session, it is understood that the Thames Embankment 
(North Approaches) Bill, which was a bill to authorise the making 
of ouieeal new streets between Whitehall and Waterloo 
others, and also the Thames Embankment (Chelsea) 


and altering 
Bill, will not be proceeded with this session—the funds for carry- 


9 Ace the Orimea and the Cir- 





ing out the above works being derivable from securities which 
would be available to the Commissioners of Works by the passing 
of the Wine and Coal Duties Bill. 





88 THE ENGINEER. 


Aus. 2, 





1867 











BR eI : 


eee 





WEIGHING MACHINES. 


BY MESSRS. H. POOLEY AND SON, ENGINEERS, 


LONGITUDINAL 


with MH — 


PLAN, FART COMPLCTE. PART IM SECTION 


rOmay 


LOVGITCOIHAS SECTIONAL ELAVATION. 


— rs 
SSS ee 


z, 
Mt Va LLL Wl lll CALI ULLUt UUL MLU Vld UG ALO: 
eNO] Ley as eee ea 
Wd dilly, LYMM lll dill UY LLM La LCR CZ LE 


LIVERPOOL 


TRANSVERSE SECTIONAL = ECEVATICN 


en V\ 
= aaa 


SU FERAEAEAAL 
PUTER 


| ala J 


ill oo —~ N 


SSS 4 2ereseererer, 


SECTIONAL 
END ELEVATION, 


SSeS) 


SSS 


SXSXXEGGAQX|XgELG|_ AG YQ 


= 


SSS" 


SS 
Sa — 


SSS 


SSS 








Aue. 2, 1867. 


THE ENGINEER. 








POOLEY’S CORN-WE 





ih 


iM \ 
iia 


IGHING MACHINE, 





i So | 


CL 


PLAN. PARTY, COMPLETE.PART IN SECTION. 


OvR illustrations on page 88 refer to the very ingenious grain- 
weighing machine exhibited by Messrs. Pooley and Son, of Liver- 
pool, at the French Exhibition. It consists of a pair of buckets 
so balanced as to tip, when any given quantity of grain has been 
fed into them, one of two slides, which meet in a ridge above the 
buckets, and serve to throw the grain either into one or the other 
according to the side of the ridge on which it is delivered. On to 
this ridge at one side or the other the corn is delivered by a shoot, 
which receives it from an elevator or from the down pipe from a 
loft, &c. Inthe arrangements connected with this shootlie the 
special merit of the machine. It is adjustable, so that it can be 
made by swivelling on the upright which supports it, to throw the 
whole of the grain on either side of the ridge, or a little on one side 
and the remainder on the other. Assuming both buckets to be 
empty and tilted back so as to be ready to receive the grain, the 
shoot stands so as to deliver, we will say altogether, on to the right- 
hand side of the ridge into the right-hand bucket. It continuesin 
this position till a certain weight of grain, nearly its entire load, 
has fallen into this bucket, when it counterbalances a weight 
on the end of alever, on which the upright supporting its pivot is 
hung, and the entire bucket, with its grain and support, moves down- 
wards a very little ; the motion, however, is sufficient to turn the 
spindle of the shoot, so that the current of grain is nearly all di- 
rected into the other bucket, which hitherto has been empty. The 
remainder of the stream still continues to pour into the first 
bucket till the intended quantity has been delivered, when it tilts 
over, at the same instant giving the spindle of the shoot another 
turn, which diverts the entire stream into the left-hand bucket ; 
the object of thus partially diverting the stream in the first in- 
stance toobtain greateraccuracy—in fact perfectaccuracy—incutting 
off the feed from the loaded bucket at the moment that is has re- 





ceived its proper weight of grain. In this way the machine is 
made to imitate a human weigher, who naturally shovels in large 
quantities at first, and ends by only trickling in alittle to adjust 
the weight as the machine does. We think our engravings will 
give an idea of the way in which these mov t plished 

The engravings of the railway weighbridge speak for themselves, 
and we have only to add that the design and finish of both machines 
is all that can be desired. The corn weigher is of course provided 
with a counter, registering the number of buckets delivered up to 
10,000. One of these scales has been erected for weighing and 
delivering grain already conditioned for the market. By the ven- 
tilating process adopted in the warehouse of the Mersey Dock 
Board, the grain passes from the ventilating receptacles into a 
large hopper placed immediately over the feeds r of the scale, and 
by which a constant and uniform supply of grain is given. 

_Each of the scale pans contains lb. of wheat ; the number of 
discharges, being at least three per minute, is equivalent to about 
236} tons per working day of 163, hours. 

The scales empty themselves into a spout, under which sacks are 
placed for the purpose of being filled and removed; this sacking 
process gives full employment to three men, 

It must be apparent that the scales are applicable to weighing 
and delivering grain in bulk or otherwise from a ship into a store 
or vice versa, also from one part of a mill or brewery to another 
part, and for retailing grain from stores into carts, &c., to most of 
which purposes it has been or is being now applied, although the 
invention is but recent. 

In all these arrangements it is almost unnecessary tosay that the 
prevention of errors in calculation by the self-registration of the 
number of discharges—i.c. loads or sacks—must prove of great 
value in transactions of the nature now specified. 
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Our engraving above is an illustration of one of Chatwood’s 
patent safes, of which several are shown in the machinery gallery of 
the great Exhibition. In point of workmanship and finish they are 
second to none in the English section of the Exhibition, and vastly 
superior to those exhibited by any other nation—the Austrian one, 
illustrated by that fine work of art on the walls, not pted. In 





PARIS EXHIBITION—CHATWOOD'’S SAFES. 
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render more difficult, if not impossible, the introduction of the 
‘‘jemmy” and ‘‘ wedge” at the joinings of the door, the edges 
are curved in a kind of “ ogg,” so that almost any tool that could 
be introduced would have its point broken off before it had got 
half an inch in. In order further to encounter any attempt at 

ing the door by w , the bolts of the lock are very 





their principles of construction they embody some novelties and in 
every way manifest the expenditure of no small amount of engi- 
neering, skill and ingenuity in their construction. The sides, back, 
and body of the door are formed of double plates of tough iron 
with an intermediate thickness of hardened steel, as is now usual in 
most well made safes, but Mr. Chatwood has introduced an 
additional precaution by serrating the surfaces of contact between 
the steel and iron. his is accomplished as shown in our 
engraving, by boring shallow conical or countersunk holes in the 
iron surfaces, which are filled up by corresponding projections on 
the steel when poured in between them. The object of this pro- 
vision is more completely to defeat the boring tool than has 
hitherto been accomplished by the plain laminated side, which is 
always perpendicular to the axis of a tool, and there consequently 
exists a ibility of getting through most hardnesses of steel. It 
will easily be seen, however, that by the precaution to which we 
have alluded a smooth surface is nowhere presented for the borin 
bit to “enter” upon, but that it will be everywhere encoun 





as it emerges from the iron by some form of the steel 
layer, rendering it quite impossible for it to bite. In order to 


ingeniously arranged by giving them an additional motion at righ t 
angles to that of the ordinary throw, so that they hook or claw 

ind a groove on the door frame, and serve the purpose of 
holding the door and frame meg! all round their edges, besides 
the ordinary one of simply locking the door. 

In order to guard against the effects of gunpowder the bolts 
which fasten the lock are made use of as a species of safety valves 
by having a strong spiral aang intervened between the head and 
the nut, so that in the event of a sudden explosion they will give 
way a little and allow an escape of gas. Mr. Chatwood also 
provides for the security of the lock, by gee Nye of .its more 
important parts in a recess under the bolt so that it would be im- 
possible to act on them through the keyhole. We understand 
that an interesting competition trial of safes is to take place on the 
1st August. 








THE contract for the new telegraph cable between England and 
Belgium, now about to be laid by the Submarine Tel Com- 
pany, has been taken by Mr. W. T. Henley, of North Woolwich. 


PEETS PATENT VALVE. 


THE accom illustration represents a valve patented by 
Mr. 8. J. Peet c ew York, a> have _ giving 
great satisfaction, both on account of the simplicity of its con- 
struction and the ease with which it may be repaired. _ 

From the engraving representing the valve in section it will be 
seen that the two discs serving to close the valve are raised or 
depressed by means of the hand wheel and upright stem B. 
These discs are suspended on the stem by its collar with 
the semicircular recesses on their inner faces, and prevented from 
separating from the stem by the walls of the passage in which 
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they move. The lower face of the collar, B, and the lower por- 
tion of the recesses in the discs are made slightly conical, so that 
after the discs have reached the bottom any further pressure on 
them by the screw of the stem, forces them apart and firmly 
against the walls of the valve, thoroughly closing the apertures of 
the pipe. The conical collar therefore, acts as a w aided by 
the pressure of the screw. It will be seen that both sides of the 
pipe are closed by this means, making this a back pressure valve 
as well as a direct acting gate. When the discs are raised, a free 
ge, without change of direction, is made through the valve 
or the steam, water, or gas, of the full size of the Pipe. The 
stem is packed in the usual manner by the screw gland, D. 





MECHANICAL ScreNcE.—Mr. Whitworth has addressed to the 
Science and Art Department the following letter, which was laid 
before the select committee on Paris purchases:—*‘ Feeling the 
national importance of maintaining the positions which England 
has reached in the manufacture of machinery in general, I desire 
to do as much as may be in my power towards effecting this object. 
I should therefore feel obli f yen would inform the Lord Presi- 
dent of the Council that I am willing to deposit in the South 
a Museum, to be there perpetually preserved, 
original true planes and a measuring machine, or instrument de- 
monstrating the millionth part of aninch; and I propose, subject to 
some conditicns, to make a sufficient endowment to provide for the 
delivery of lectures to explain such instruments. Their importance 
will be manifest when it is considered that the value of every ma- 
chine, when made of the best materials, depends on the truth of 
its surfaces, and the accurate measurement of its parts. 

Tue ForEIGNn Coat anv Inon TRADES.—The tone of the Belgian 
coal markets remains much the same; in the Charleroi and centre 
basins the stock is important and prices _—_ little firmness. 
In the Liége district prices display a little more firmness. 
imports of Prussian and English coal into Belgium appear to have 
considerably increased this year; thus the deliveries of English 
coal attained a total of 39,000 tons to April 30th, as compared with 
5,600 tons in the corresponding period of 1866, The Belgian iron 
trade does not present any material change; prices have, upon the 
whole, y aed somewhat for the worse. The exports of rails 
from Belgium in the first four months of this year amounted to 
32,405 tons, showing an increase of 13,980 tons as compared with 
the corresponding period of 1866, The increase here disclosed 
was, however, attributable to the exceptionally } demand on 
Russian account; the general demand for “yw rails appears to 
have fallen off this year. The Eastern of France Railway Com- 


pany is stated to have given out a somewhat im t er for 
rails to the house of Wendel. The working of the iron minerals 
in the department of the Ille-et-Vilaine is stated to be ; 


considerable quantities are shipped as return freights to Eng 
The stock of pig in the Moselle district is large, but it is not con- 
sidered that it is increasing. i! 

Tue Export oF METALS TO THE UNITED Stares,—It will be 
interesting to the workers in metal to know that during the past 
year there has been an increase in every branch of the — 
trade. From the report of the Commissioners of Cater, w 
has just been issued, it appears that while in the export of cotton 

there was a falling off to the amount of ,000, and in 
silk s to the amount of £133,000, there was an increase in 
each item of the metals as compared with 1865, as will appear by 
the following extract from the schedules:— 
Statement of Declared Value of British and Irish Produce and 
Manufactures Exported to the United States. 














Increase in 
Metals. 1865. 1866. 1866. 
£ £ £ 
Copper, sheets, nails, &c. .. .. 42,290 43,396 1106 
Iron, pig ec es 08 ec of 211,648 315,415 103,767 
» bar, bolt,androd .. .. .. 258,257 571,747 313,490 
» Tailway,of allkinds .. .. 426,799 865,152 438,353 
@ GB cc cc cc 00 00 0 5608 19,568 13,960 
>» hoops, sheets, and boiler plates 119,567 342,638 223,071 
» iron, wrought, of all kinds .. 165,473 227,779 62.306 
» Steel, unwrought .. .. «. 366,683 693,013 326,330 
Lead, pig and lead shot.. .. «. 167.439 175,164 7725 
Tin plates... ce of ce 8 oe 275,406 1,434,521 459,115 





With reference to this condition of the British export to America 
the Board of Customs remark that of iron and steel manufactures 
29,000 tons were exported to the United States in December, 1865. 
This quantity, though slightly declining, still amounted in 
January, 1866, to 24,000 tons, and in February and March to 
19,000 tons respectively; the average rate of export for those 
articles per month to the United States having been in the three 
revious years ‘13,000 tons only. The result of this vast increase 
: our trade with pi States has a to ——- the are 

of -our ex! to that country toa nm n y eq 
the + A say American war In 


they 
1 the real value of our British and Irish exports to 
was £22,553,405; the war ended in July, 1865, and in 1866 the 





values are £28,484, 146, showing an increase of £5,930,741. 
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REPORT RELATIVE TO TECHNICAL EDUCA- 
TION 


(Continued from page 68.) 
11. (Second Letter.) 
Offices, 7, Westminster Chambers, Victoria-street, London, S.W. 
My Lord,—I tp Siprapanel be paste tae Oabient ot 
— ume i P ursue the subject o' 
techihical eiteation in Great Britain, da” saleed by Dr. n 
Playfair’s letter, by some form of inquiry. 1st. As to the institu- 
tions and methods in operation abroad in several countries for se- 
curing technical education. 2nd. As to our needs of such in 
England, and how these may be best i Having long given 
attention to these matters, I hope I may not he deer mpe t 
if I offer a few suggestions as to mode wv @, the 
information desirable under the first head may best be secured. 
The countries in Which the systems of tochélleal education now 
working are such a$ to demand our full acquaigtance with them, 
are France, Prussia, Belgium, Bavaria, Switzetland, and Austria, 
in the first rank at least thesa. 
In all these countries a ve siastity of information. exists in 






ree, 


e 

the form of state anid other printed documents, manuals, brochures, 
and treatises on education, &c. &c. These should be collected, and 
a report should be obtained from each cou a technical and 
learned native professor, in which the system jcountry should 
be described fully and clearly, atid a resumé given of all the litera- 
ture of the subject, The six reports thus obtained should go into 
the hands of sowié one competent man in Ea d to condense and 
compare, and report upon, as to facts only. You would then have 
something like 4m exact basis as to the first head to start considera- 
tion upon, 

The more usua pyaree with us in England is to send out a roving 
commission of Baglishmen to collect inforiiation. From want of 
familiarity with cotitinental tongues and habits of thousht, and 
from many other causes, my own observation leads me to think 
that very little information is thus obtained ; and that such com- 
missions are litsle more than holiday excursions at thé public ex- 
pense. For this I could appeal to some printed reports. 

From the other course of procee ling I am satisfied a crop of 
highly valaable information might be expected. —I have, Xc. 

é Right Hon. Lord Taunton. Ropuent MALLET, F.R.S., M.A 


12. From Peter Graham, Esq. (of Messrs. Jackson and Graham.) 
29, 33, 34, 35, 37, and 38, Oxford-street, W. 
June 20, | 867. 

Sir,—I have delayed replying to your circular of 31st May until 
I had the opportunity of obtaining information on some points c »n- 
firmatory of my impressions on the subject of Dr. Lyon Playfair’s 
letter. I agree with him that a system of technics educat on 
must tend to the improvement of the manufactures of every 
country in which it is in operation, and that the advances made by 
some other countries may to some extent be attributed to its in- 
fluence. It must, however, be borne in mind that if we have not 
made the same relative progress as other nations in some branches 
of industry, we have made greater relative progress in others (the 
natural consequence of International Exhibitions and greater free- 
dom of trade), and that the Exhibition at Paris does not fairly re- 
present the progress made since 1862, or the present state of several 
of our most important manufactures. 

I may say, briefly, that of all our great textile manufactures, 
the only ones fully and fairly represented are Scotch tweeds and 
Trish !inens. 

I apprehend great danger to our manufacturing interests, and to 
the general prosperity of our country, from the action and influ- 
ence of trades’ unions, which tend to reduce, as far as possible, 
the intelligent and industrious workman to the same level as the 
- ¥ and lazy.-—I have, &c. PETER GRAHAM, 

. J. Roby, Esq. &c. &e. 
13. From David S. Price, Esq., Ph.D. 
26, Great George-str: et, Westminster, June 22, 1867. 

My Tord,—I have the honour t» acknowledge the receipt of a 
letter from the secretary of the Schools Inquiry Commission re- 
questing that I would favour the Committee by stating whether I 
agreed with the substance of a letter addressed to your lordship 
by Dr. Lyon Playfair, a copy of which was enclosed. 

Before proceeding to comply with this request I would wish to 
remark that Dr. Playfair’s letter refers to progress in the peace- 
ful arts, as exemplitied at the Paris Exhibition, as a whole, and is 
general in its conclusions. 

My time at Paris was almost exclusively devoted to the jury work 
of my class, a very large one—chemical and pharmaceutical pro- 
ducts—and as yet I have only had an opportunity of examining 
those other sections of the Exhibition in which I take a special in- 
terest, the metallurgy of iron, ceramics, ordnance, Xc. ; it is, there- 
fore, not possible for me to say whether I agree with the substance 
of Dr. Playfair’s letter. I will, however, state my opinion of so 
much of the Exhibition as came under my notice, and then venture 
to give my views upon the second part of the letter, which refers 
to the subject of the technical education of the working nan. 

As far as relates to chemical products, I consider that the exhi- 
bition made by Great Britain is a ‘deficient representation,” and 
will not enable foreigners to form a correct estimate of the nature 
and extent of chemical manufactures now carried on in this 
country. 

In reference to the British exhibition of iron and steel, it must 
not be overlooked that most of our largest ironworks are un- 
represented—Mr. Bessemer’s, Coalbrook Vale, Weardale, Earl 
Granville’s, Shelton, Ebbw Vale, Aberdare, Plymouth, and many 
others too numerous to name ; that Sheffield is only represented 
by two or three makers a fact that was considered so remarkable 
at the time that space was applied for by intending exhibitors, 
that it was brought to the special notice of the Associate Commis- 
sioners invited to confer with his Royal Highness the Prince of 
Wales at the South Kensington Museum ; and that what is shown 
in Class 44 is, as a rule, injudiciously exhibited, contrasting pain- 
fully with the taste and spirit evinced by the French in their 
arrangements in the same class. Great credit is also due to the 
French ironmasters for the skill displayed in some departments of 
manufacture, especially in that of girders—a branch of rolling to 
which our countrymen have not yet seriously devoted their atten- 
tion. 

Those interested in the metallurgy of iron are much impressed at 
the wide dissemination which the Bessemer process has attained 
on the Continent as evidenced in Paris. In reference to the rapid 
spread of this remarkable invention, it would be instructive if the 
history of its introduction abroad could be published. The treat- 
ment which one eminent inventor has received—more particularly 
in Prussia —if it were known, might occasion grave reflections in 
the minds of Englishmen as to how far they are justified in grant- 
ing the protection of their patent laws to the subjects of a king- 
dom which shows so little regard for the inventive genius of their 
own. More than this I should not like to state. The finest speci- 
mens of Bessemer steel are exhivited in the Austrian department, 
and are from the Neuberg works. 

In connexion with these splendid achievements it may be well 
to inform your lordship what I have learnt from Mr. Bessemer 
respecting the introduction of his process into Austria. Mr. Bes- 
semer informs me that the Government erected model works of 
his process, and invited the iron and steel manufacturers to 
inspect them, and to forward samples of their pig iron, in order 
to have them tested as to their adaptability for the process. The 
success of the enterprise is complete; and the Austrians may con- 







gratulate themselves upon the brilliant prospect which it promises | 


for the development of their iron industry. 

There is one little thing, however, which they have omitted to 
do, and that is to reward the inventor for the great benefit he 
has conferred upon the empire. Possibly a knowledge of the 
history of the iron and steel manufactures in our own country 
may have afforded both Austria and Prussia a plea as well as a 





precedent for their injustice and ingratitude to British inventive- 
ness. 


It is unnecessary for me to say anything respecting the exhibi- 
tion made by England in ceramics, as a unanimous verdict of 
approval has been given as to the manner in which our leadin: 
manufacturers have supported the sepals ee had Pisce | 
at former exhibitions. As regards the British exhibition of 
ordnance, there must be many opinions as to the merits of our 
guns, but as 3 the display there can be but one, and that is, 
that it redounds to the it of the officials at the Arsenal. 

Before leaving the subject of the Exhibition, I would wish to 
state my conviction that it is most i ant that these inter- 
national competitions should not be allowed to degenerate into 
a means for adve ng that it behoves those who are in- 
trusted with their to see that the several departments 
of industry ate intrusted to men who take an active interest in 
them, and are thus a tee that every endeavour will be 
made to have them fi and properly re nted; which is not 
by —s the present occasion, so far at least as refers to Classes 

and 44, 

In reference to the second part of Dr. Playfair’s letter, recom- 
mending that an official inquiry should be made into the means 
“by which the great states are attaining an intellectual pre- 
eminence among the industrial classes, and how they are making 
this to bear on the rapid progress of their national industries,” I 
would beg to observe that I believe the sooner we are acquainted 
with the facts the better. 

Whilst assenting to the proposition, I must distinctly state that 
I do not agree with Dr. Lyon Playfair that the technical education 
of working men is the most important method for the maintenance 
of our industrial supremacy. The information gleaned by acting 
upon his suggestion would be instructive, and great good would 
result from tts application, but what is really wanted for this 
country, and is oP vital importance to our future prosperity, 
is a higher scientific culture of those who are likely, in the natural 
course of events, to be master manufacturers, so that when dis- 
coveries are made they may fructify and not stagnate or decay, as 
has too often been the case, for want of intelligence on the part 
of those who comman:l capital and works to perceive their merits ; 
and that they, the manufacturers, may be able to appreciate and 
adequately remunerate the scientific talent that this country is, 
and always will be, able to afford them. 

I would add further, that no reformation bearing upon indus- 
trial progress is more required than in the Legislature, and it 
is a reproach to the country that science is not represented in 
Parliament. 

It is only a few years since that our classic and commercial 
statesmen repudiated the idea of the exhaustion of coal in Eng- 
land, whilst last year they, ir a fit of alarm, organised a commis- 
sion to inquire into its probable duration. 

It would be well if an investigation were made as to what have 
been the results of the teachings in science of the German univer- 
sities ; what Liebig has done for modern chemistry, and how the 
system inaugurated by him at the small University of Giessen has 
spread throughout the world, and what benefits have resulted 
from it; what we owe to the teachings of other chemists, the 
physicists, metallurgists, and geologists of those excellent seats of 
learning. Whilst advocating the necessity for the dissemination 
of scientific training in England, I must not omit to bestow a 
passing tribute of commen:lation to the success of those institu- 
tions of recent date which were established to supply a want that 
existed many years since. I allude to the Royal College of Che- 
mistry, of which the late Prince Consort was the president, the 
School of Mines, and the colleges in the metropolis where scientific 
departments have been founded. Of the two former I can speak 
from positive knowledge. In the first named, many of the men 
who taught, and not a few of those who have studied there, have 
not only enriched chemical science by their researches, but have 
left « per:aanent mark upon the leading industries of this country. 
From the School of Mines have emanated men who in metallurgy 
and geology have greatly extended the application of those 
sciences, nor is this to be wondered at, when we consider the repu- 
tation of the professors under whom they bave studied. It is, 
however, a well-known fact that the public do not rightly appre- 
ciate the education that this institution is capable of affording, 
and that comparatively but few of the sons of manufacturers avail 
themselves of its advantages. 

Before concluding I would beg to call your lordship’s particular 
attention to a plan proposed by the eminent chemist, Professor 
Frémy, of the Institute. It is one most just and wise. He pro- 
poses that young chemists of talent, who are desirous of devoting 
their time to the adva t of sci , and therefore for the 
benefit of mankind (and there are always many not only willing 
but anxious to do so), should be liberally supported by the State. 
I quote the plan from memory, and can therefore only give the 
outline of his project. Permit me to suggest that your lordship 
should bring this excellent idea to the notice of the noble and 
learned Chancellor of the University of London, who from his 
well-known zeal in the cause. of education, and from his position, 
is better able than any one else to obtain the evidence of scientific 
men as to its value, and, if approved of, to secure its adoption in 
this country. The same principle might well be extended to the 
other departmerts of science which bear upon industrial progress. 

In conclusion I must express my firm belief that extended scien- 
tific education is of the highest consequence to us if we wish to 





retain our present position in the scale of nations, that it will | 


| and wheel moulds that shall be sound and free from blow- 


mostly benefit the future master manufacturer, that it must tend 
to elevate the social position of the intelligent working man, and to 
create a greater sympathy between master and man than at present 
prevails, and if it do this, the evils which threaten to impede, if 
not to paralyse, our national progress may be averted.—I have, Xe. 

Davip 8. Pricg, Ph.D. 

The Right Hon. Lord Taunton, &c. &c. 
14. From J. Scott Russell, Esq., F.R.S. 

5, Westminster Caambers, 8. W., June 24, 1867. 

Sir, —I have the honour to acknowledge the receipt of your letter 
of the 3lst ult., enclosing copy of a letter addressed to the chair- 
man of the Schools Inquiry Commission by Dr. Lyon Playfair, and 
inquiring whether I agree with the substance of that letter. 

In reply, I have to state that in much that Dr. Playfair has said 
I entirely agree, and that from my own recent personal inquiries 
into the state of technical education in Switzerland, Germany, and 
France I have reluctantly come to the conclusion that it is much 
more advanced in those countries than in ours. 

As a juror in the Paris Exhibition I have come to the conclusion 
that the higher class of education given in each of those countries 
to the workmen in its skilled trades, as well as the superior pro- 
fessional education given to the higher classes of men employed in 
technical professions, is everywhere visible in the works exhibited 
in those countries. And I attribute the surprising strides those 
countries have been making for the last ten years in many of the 
great staple branches of mechanical construction and manufacture 
to the admirable scientific and practical training which the 
Governments of those countries provide for their working classes. 

I enclose a memorandum which at the request of some other 
jurors I prepared in Paris last month, as an expression both of 
my own opinion and that of many others with whom I have 
conversed on this subject. I may say that we had felt it our 
duty in some way to call the attention of Government and the 
public to this matter, when Dr. Lyon Playfair’s letter appeared in 
the Times. 

So convinced was I of the importance of technical education to 
this country, that before the opening of the present Exhibition in 
Paris I took the opportunity of an invitation which had been given 
me to assist a meeting of the Society of Arts in the Technical 
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Wuarever fault we may have had to find with our own 
ironmasters for under-representing Ountry im thei 
specialty, it is quite out of our po 

ndi antes i _ 

ey have shown everything the 
wall ond there are very few th 
England which they have not eq 
done in France, whilst, on the d, there are 
exhibits by two leading French fo if cote yet 
unemployed in our own country. eallude to the manu- 
facture of er steel by ing it direct from the 
blast furnace into the converter, ractised by the 
“ Société Anonyme” of Terre Noite, Votetlé; and 
Bességes; and the new process of steél-making, “ gystéme 
Emile Martin,” now successfull —— essrs. 
F. F. Verdié and Co., of Fira ire. i these 
undertakings—and new undertakings they certainly are— 
have a merit of novelty since 1862 with which we have 
nuthing to compare, for our advance in the last five years 
has been one rather of develo it and reproduction than 
of improvement or invention, 7 ie manufacture of 
Bessemer steel direct from the blast furnace has been the 
dream of many an ambitious “mélitre de forge,” and 
within the last year we have heard it called “7avenir de 
Bessemer” (the future of Bessemet) by, is, the 
greatest ironmaster of the pr t day; at the Firmini 
Works we bave it an accomplished fact—a manufacture 
the success of which is now warranting a rapid extension 
of the works, and has enabled their proprietors to under- 
take large contracts for rails of Bessemer steel at a price 
previously unknown in France. The furnace now em- 
ployed in this operation yields sufficient metal to produce 
about a ton an hour of steel ingots, and another is being 
rapidly pushed to completion. It is about 50ft. high and 
15ft. wide at the boshes, closed by a cap 6ft. in diameter, 
with a water tube, and blown by three open tuyeres with 
a blast heated to over 500 deg. 

Of the material employed, as regards exact proportions, 
we may hereafter give more definite information. For the 
present we may state that the celebrated Mokta-el-Hadid 
(African) ore is principally employed in admixture with a 
slaty French red hematite from Brivas and Spanish ore 
from Barcelona, yielding about 38 per cent. The quality 
of the metal obtained is not equal to the first quality em- 
ployed for Bessemer purposes in England, but is fully up 
to No. 2. The furnace 1s tapped into a ladle well lined 
with red-hot charcoal, and capable of containing from 
three and a-half to four tons. The truck carrying the 
ladle is run from the furnace on rails to an hydraulic lift, 
which raises it sufficiently high to be poured into the con- 
verters, of which there are two, each giving eight or nine 
castsa day. The spiegeleisen employed is of high quality, 
containing about 9 per cent. of manganese. The first 
blowing-is continued for about thirty minutes, after which 
about 10 per cent. of spiegeleisen is run in, and then the 
usual short blow. It will therefore be seen that there is 
no considerable difference in the manipulation practised 
from that which is necessary in the manufacture of 
Bessemer steel from re-melted pig, except, indeed, in the 
length of the first blow, which, as might be expected, 
requires to be considerably prolonged. The percentage of 
waste is greater than in blowing on re-melted pig; but 
then it must be remembered that the two losses of the 
ordinary process are here brought into one, which amounts 
to about 18 per cent. of the metal poured into the con- 
verter, against which is to be set off a considerable quantity 
of scrap which is saved. The rail ingots are taken to the 
roughing rolls at once, without even being hammered, run 
through them three or four times, then slt¢htly heated up 
again—or “ washed,” as it is called in South Wales—and 
tinished. 

The whole process, which it takes but a few lines to 
describe, is, to say the least, a very near approach to 
theoretical simplicity in iron-making, and unless Mr. 
Bessemer or somebody else dispenses with spiegeleisen, 
and, putting his converting blast directly into the furnace 
runs the metal from the furnace channel into rail moulds 

















holes enough to need no rolling, we see no shorter cut to 
iron manufacture, but if we go into the realms of practical 
impossibility at all we may as well take just a step further 
and ask geologists to find us a stratum from which we can dig 
ready-made steel. It might be imagined that ingots cast 
in this way would be more peculiarly liable to imperfec- 
tions than those of the roundabout process, but those shown 
on the Firmini stall are open to no such objection; they 
have, it is true, a certain amount of cellular appearance 
round the edges, but are sound at the core, and evidently 
need little hammering or rolling for the purpose merely of 
consolidating them; and beside them are strewn rolling mill 
pinions which have been cast direct from the converting 
vessel and put to work without a touch of the tool. One 
ot them has run the rolls whilst 12,000 tons of plates 
have passed through, and the wear of the teeth is 
quite insignificant, where it scarcely is as commonly 
indicated on the teeth of wheels it looks more as if the 
edges had been subjected to powerful pressure till the 
metal had squeezed over, or flowed, as M. Tresca would call 
it, till a little narrow lip was formed round the teeth and 
webbing. The “systéme Martin” does not so essentially 
touch the first production of iron or steel as that last 
described, nor does it appear as yet to have received so 
large a development as that which we have just described. 
It consists simply in mixing superior wrought scrap with 
superior cast iron till the due A gr of carbon in any 
required steel is arrived at. e process is conducted in a 
large reverberatory gas furnace under Mr, Siemens’ patent; 
the charge of cast iron is first melted, an operation which 
requires some three hours, and from that time forward for 
| the next eight or nive hours portions of wrought scrap 





Museum, attached to the University of Edinburgh, to address the | iron are from time to time added. The appearance of con- 
meeting on this subject, and I enclose also a newspaper report of 
that address.—I have &c. 
Henry J. Roby, Esq., M.A., &c. Xe. 
(Zo be continued.) 


J. Scott RuSSELL, 


tinual slow heavy ebullition is manifested throughout, 
increasing after each addition of wrought scrap. The 
entire conversion of each charge occupies eleven or twelve 
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hours, and the result is several tons of steel, which, it is 
stated, can be made of any desired quality. At the exhibit 
of Firmini are shown some beautiful specimens of this 
steel, and we have been assured by a well-known English 
ironmaster that a piece which he knows to have been made 
by this process, when sent home and tested, was found to 
equal the best ordinary Sheffield tool steel, worth, perhaps, 
£60 a ton, whilst the price quoted for it by the company’s 
representative at the Paris Exhibition is only equal to 
about £14 a ton. 

If uniformity of quality can really be relied on, Messrs. 
Verdie and Co. have got hold of a good thing, and our 
Sheffield manufacturers and workmen will have other 
work to do than attending trades’ union commissions. The 
various forms of steel exhibited by the above makers show 
a lengthened experience in this branch of manufacture; 
their rails, rolled from ingots made by the new process, 
are of admirable fracture, and quoted so low as £12 a ton. 
One piece is shown broken at one end and shaped into a 
tool at the other, which we are informed had been used in a 
lathe for three days before being sent to the Exhibition. 
The price quoted for ingots is about £7 10s.aton. Sections 
of rails are also shown with steel top, laminated iron 
web afd granular iron foot, and there is a splendid bevel 
pinion of ecricible steel, similar to one in use at the works, 
weighing about three tons. 

As we have before said, it would be impossible to enter 
with any minuteness into the vast exhibitions of raw and 
finished iron sent in by French manufacturers. The great 
out-door exhibitions of Chatillon and Commentry, Petin, 
Gaudet, Creusot and Marrel Fréres, of Rive de Gier, have 
already been described in our journey round the park, 
which we cannot help thinking the most interesting part 
of the Exhibition. But time and space will not permit of 
our revisiting these objects of interest even with a view of 
classifying them with their compeers in the main building, 
but it is unnecessary to say that establishments which can 
produce what they show stand amongst the first rank of 
iron producers in the world. In the machinery gallery of 
the main building there are three fine trophies displaying 
the exhibits of the Compagnie des Forges of Franche- 
Comté, of Dupont, and Dreyfus, of Ars-sur-Moselle, and 
of the Zorés sections of iron for various constructions. In 
these latter, which are generally of the U form, but are 
varied for the purposes for which they are intended, we 
see no special originality, although there is much ingenuity 
displayed in the numerous applications to which the hollow 
bars are applied, and which are displayed in a finely got-up 
album of plates. Dupont and Dreyfus give visitors a sheet 
with forty plates showing the different sections of iron 
rolled by them to one-fifth scale. They are generally of 
light bars, such as are so much used in house-building in 
France. There are 700 or 800 sections given on the sheet, 
of which a large proportion are quite unknown in England. 
Returning to Gallery No. 5, where are situated the 
exhibits of the Terre Noire and Firmini, already 
described, we find beside them those of Imphy, of St. 
Serin, founded by Mr. Jackson, and now producing 
Bessemer steel articles of all kinds, and first-rate finish, 
guns, points, and crossings, &c:, in great variety, amongst 
which is a small gun of adhithimet’ Bessemer steel, and 
some 12in. unhammered ingots of the same material, 
quite free from blow holes or imperfection of any kind. 
On the same side of the gallery, a little further on, isa 
large stall shared by productions from the works at Ria, 
in the department of the Eastern Pyrenees founded by 
Mr. Jacob Jackson in 1828, and Mr. Dorian H. Jackson 
in 1839. Their exhibits begin with the wood charcoal, 
ironstone, and manganese, which form their raw material 
and ascend to the finished gun, the scythe, and the chisel. 
Theit productions are not of the colossal size shown by 
many French workshops, but their reputation for quality 
stands high in France. 

We must now on to cast iron, of which there are 
several singularly beautiful specimens throughout the 
French department of the Exhibition. The fountains 
just inside the grand entrance, that on the right by 
A. Dureiiie, and that on the left by Barbézat and Co., of 
the Val d’Osne, are marvellous pieces of art, as well as of 
cast iron, and both exhibitors show in different parts of 
the building specimens of what we may call cast iron 
statuary, perfect in form and finish, though untouched as 
they came from the mould. These and other castings 
have excited universal admiration; but there are not 
wanting in the marine coudenser, to which we have 
alluded recently, in the tubbing-for pit sinkings close to 
the exhibits of the Ponts et Chaussées, and in capital 
specimens of Piping from 3ft. diameter and 20ft. long 
downwards, and hosts of other shapes and forms of utility, 
giving ample evidence of as great commatd over the sand 
and the tietal as has ever been obtained by the sons of 
Tubal Cain. To devote space enough to a recapitulation 
of the French iron exhibits would be impossible, and we 
must therefore pass on to the next country in position and 
rotation. 

Belgium, for her size, has made an excellent display, but 
not at all on the same scale, as regards size of articles, as 
that of France. She shows, however, inside and outside 
the building, as many tons of iron as England shows 
hundredweights. In gallery No. 5 we find the raw mate- 
rials, ores, and fluxes exhibited by the Government in the 
great glass case to which we have already alluded, and 
which is, in fact, a national museum of mineral products. 
Just outside it, occupying all the inner wall space in the 
section of the machinery gallery devoted to Bel ium, we 
have the exhibits of the principal manufacturing firms 
of the country. Beginning next the zinc stall of the cele- 
brated Vieille Montagne Company, we have Foulon and 
Co. exhibiting perforated ironwork of all thicknesses, from 
the thin sheets used in the crystallisation of lead to the 
heaviest boiler plate. Next come the ‘“ Usine Marenel 
and Couillet,” who have two cases, aud display their exhi- 
bits in the shape of small samples, on the English plan. 
Their production is stated at 64,000 tons a year—no insig- 
nificant chifre. The qualities exhibited range up to good 
second-class iron, and the variety of sections exhibited is 
very extensive; beside them are some samples of hoop iron 





by Gallés and Co. of Chatelet. Further on Dorlodot Bros. 
of Acoz show a large collection of rail sections, principally 
flat-bottomed; their fish-plates and bolts are particularly 
neatly finished. Next comes the well known firm of 
Cockerill of Seraing; their exhibits are chiefly in Bes- 
semer steel. They show the front plate of a boiler 
admirably flanged back to take the shell and flue, and 
wheel tires, connecting rods, &c. One of the latter has 
been twisted cold into a perfect spiral, and could not have 
shown less sign of fracture if it had been a bar of lead. 

The principal part of the Belgium iron exhibits are, 
however, shown in their circular annexe in the park, the 
machinery contained in which we have already noticed. 
The Ongrée Forge Company havea large stall, with Bessemer 
tires, axles, disc wheels, &c. The quality is shown in the 
usual way by bent tires and twisted bars, but. no very 
extraordinary feats are attempted. The finish of the 
articles exhibited is not above the average. Similar but 
smaller exhibits are made by Dupont of Manage, and 
Cabanet and Co. of Ghent. Turning to the external walls 
of the annexe at this point we come upon a class of iron 

roducts in which Belgium especially excels—namely, the 
beautiful thin laminated plates, with that splendid 
polished surface given by cold rolling, and carried in that 
country toa perfection which we have not yet reached in 
England. The firms exhibiting this class of plates are the 
Bros. Sillyé Pauwels of Brussels, whose forges are at Huy 
and Couillet, near Charleroi; C. Deloye-Matthieu, also 
working at Huy; and Raihem-Verdbois and Co. Their 
exhibits are very similar, but those of the first-named firm 
are more extensive and show a greater range of production, 
including charcoal plates of three descriptions, coke plates, 
and Bessemer plates. Amongst the charcoal plates there 
is one nearly 7ft. long 2ft. 3in. wide and >}, of an inch in 
thickness, weighing, in fact, but little over a pound for 
ten square feet of plate. Truly, if the Aeronautical 
Society are ever to succeed in making us fly they must take 
these for their wings, for they weigh little more than so 
much muslin and have a thousand times its strength. 

Joseph Goffin, of Clabecq, exhibits some good specimens 
of boiler plates, besides Bessemer steel axles, &c., and some 
admirably rolled sections of sash bars and small iron of 
special shapes, and the Rolling MillCompany of Central Bel- 
gium have some good specimens of boiler plate of extra 
sizes. Victor Gillieaux and Co., of Charleroi, are also ex- 
hibitors of boiler plates and of wide channel plates for foot- 
ways, &c. Near them a very simple and ingenious system 
of permanent way laying is exhibited. The wide channel 
iron forming the sleeper is doubled up into a pair of 
buckles at each side tu take the rail somewhat approaching 
in form to the jaws of arailway chair; one of these jaws for 
each rail has a well-defined groove swaged in it, which 
takes one edge of the flat-bottomed rail. The sree 
horn is roughly curved to receivé an oak wedge, which holds 
the rail in its place. Several gauges of line are shown 
mounted in this fashion, and for the narrower widths of 
track for collieries, &c. The plan has obvious advantages, 
but we doubt its adaptability for the permanent way of 
large lines. 

The Montigny [ron Company, near Charleroi, have a large 
case exhibiting most of the ordinary sections of merchant 
and hoop iron. They also show their raw material, 
including the Belgian oolitic and other ores, and broken 
sections of plloce qualities of pig, not omitting the all- 
important spiegeleisen. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





STEEL BOILERS. 

S1tr,—Having read your remarks upon the evaporation of water 
in steel boilers, allow me to add the following, being the result of 
work done in open boilers holding twenty gallous each, for the use 
of the army in cooking :— 

In the old-fashioned cast iron boiler it took 301b. of coal to 
evaporate one pint of water from eighteen gallons, in wrought 
iron boilers it took 141b, to do the same, in steel boilers it took 
7 lb. to do it, 

This may be proved any day in any of the barracks in the United 
Kingdom. With steel boilers, and steel ovens of the same kind of 
steel as that employed to make the boat for Livingstone by Mr. Ed. 
Deane, the contractor, a saving has been effected in the consump- 
tion of coals for cooking for the army of the value of £14, 
per annum. 

I also see a paragraph in your paper, which is going the rounds 
of the press, of a new alloy as a substitute for gold; allow me to 
State that this is old. I know that it was introduced into this 
country in 1850. I think that the success of the mixture depend 
like many other receipts in cookery, upon the manipulation, an 
also that it is better made in small quantities. The process I 
have seen is as follows :—120z. of pure copper in grains; these 
were dipped into the white of egg a then covered with very fine 
powdered quicklime ; this was melted in a crucible; there was 
then mixed together 14 oz. of tartar, loz. of magnesia, and }oz. 
sal ammoniac; these were divided into three portions, and tied 
uP in paper. One paper was placed in the crucible at a time, 
allowing the fumes after each to pass off. There was then added 
40z. of tin in grains, and in about ten minutes joz. of gun- 
cotton saturated with diluted nitric acid and tied up in paper in 
several folds was placed in. As soon as each of these papers got 
burnt a slight explosion took place; the dross was then removed 
and the metal poured into moulds. 

I have had watch-cases, cane handles, and other articles made 
With it, which have been taken by the pawnbrokers for gold. The 
best thing made with it was leaf for gilding. There was a 

uantity made at Messrs. Pontifex’s, Shoe-lane, and I have no 
p sah but that they have some now- known as Madame Bex’s 
‘old, she being the inventor, her son being employed as decorator 
n the Houses of Parliament. I always considered that the addi- 
tion of the lime was humbug ; perhaps leaving this out has been 
the cause of my failure to produce it properly. I was also obliged 
to get the sal ammoniac and tartar from a particular shop in Paris, 
as that which was got here was not 80 Pca Madame Bex lost 
her children in this country by anny m, and she returned to 
France without doing any good with it here. As many of your 
readers will no doubt be trying this new alloy it may be interest- 
ing to know the modus operandi. Hic Er UBiQuE. 

July 23rd, 1867. 





THE TRINITY HOUSE AT THE PARIS EXHIBITION. 
Str,—I have read with much pleasute your able article on the 
Trinity House at the Paris Exhibition, and have a few remarks to 
make which perhaps you kindly , as they may interest 
some of your readers, 





The English Trinity House electric light apparatus, which is of the 
size known as the third order, would give about 5 deg. of 
divergence, if a third order burner for oil were used, but as the 
electric spark is so very much smaller than the flame of the oil 
launp the divergence would be very much less, green about 
1 deg. The whole apparatus is adjusted to a focus 14 millimetres 
above the central horizontal plane on the vertical axis, as this 
position sends the brigh ight to the sea horizon when the 
apparatus is placed 100ft. :sca. By poces the electric 
spark above this focus the rays light from the lens panels will 
be depressed, but a contrary effect will be produced in the prism 

is, causing the apparatus not to work in harmony and nowhere 
a result. I do not suppose any alteration was made in 
© position of the lenses in the trial to which you refer; but that 
merely the position of the electric spark was changed. You 
mention that the electric light has no vertical concentration, 
whereas it is only in a vertical direction that concentration 
takes excepting the 72 deg. not illuminated which is occupied 
by a dioptric mirror. In describing the fixed first order apparatus 
mention is made of the catoptric principle, which, however, is no- 
where introduced; the lenses are dioptric, and the prisins above and 
below the lenses are catedioptric. 
The action of the catadioptric portion is as follows:— 





A 


Any rays of light from the focus F falling upon the side of the 
prison B, C, are refracted and pass on to the side A, B, where they 
are totally reflected and pass on to the side A, C, where the final 
refraction takes place, the rays emerging in the required direction, 

The annexed diagram will explain the action of the segment of 
holophote and rectangular prisms in the Tay Light, 





The rays of light from the focus F which fall upon the segment 
of holophote H. H, shown in section, are bent into a parallel beam 
D, D, which falls upon the set of rectangular prisms E, E, placed 
vertically over the segment of holophote where the vertical direction 
of the beam is changed to a horizontal one G,G. The prisms E, E, 
are curved in plan so as to give a horizontid divergence of 4 
deg. to the light they emit. 

The ast light for the Hooghly is composed of eight of the 
mallest catudioptric fixed lights, each apparatus illuminating 180 
eg. of the horizon, and having a metallic spherical reflector, 

utilising the 180 deg. of back light. 


Smethwick, July 29, 1867. 


Davi M, HENDERSON. 








HORIZONTAL NON-CONDENSING ENGINES. 


On page 92 we illustrate a pair of engines constructed by Messre. 
Ww. pe J. Galloway. A considerable number, we understand, of 
these engines have already been supplied— among others to Messrs. 
Bessemer and Co., John ean mg Co., and to several American 
and Freach firms—and are doing good work. The crank shaft, 
yiston, connecting, and other rods are made of Bessemer steel. 

he following are some of the principal dimensions :— Diameter of 
cylinders, 26in.; length of stroke, 3ft.; centre to centre of cylin- 
ders, 3ft. 8hin.; centre of cylinders to centre of crank shaft, 13ft. 
Sjin.; total length of frames, 18ft. 9\in.; total width of frame, 7ft. 
9jin.; diameter of driving wheels, 8ft. Gin. by ]2in. broad. 


A NEW tanning process is introduced in America—tanning in 
vacuo—by which the work of many months is better done in twenty- 
four hours. 

NAVAL APPOINTMENTS.—Samuel Clements, chief engineer, to 
the Liffey; John T. Williams, chief engineer, to the Lord Warden; 
William H. Lowman and Edward Taylor, engineers, to the Liffey ; 
Edwin Hawke, D. Wilson, and J. Anderson, engineers, to the Lord 
Warden ; Alexander Wilson, first-class assistant-engineer, to the 
Liffey ; William E. Grigg, first-class assistant-engineer, to the Lord 
Warden; William J. Owens, second-class assistant-engineer, to 
the Liffey ; George Fricker, second-class assistant-engineer, to the 
Lord Warden. 
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NOTICE. 

*,* The office of Tae Enaineer at the Paris Exhibition 
is situated close to the promenade round the building, 
and opposite to the English boiler-house. Our corre- 
spondents in Paris will be happy to be of use to any 
of our English or continental subscribers visiting the 
Exhibition. 

Messrs. Kirklands have undertaken the agency of this 
journal at the Exhibition, and it will always be found on 
sale at their English newspaper office, Gallery VII. 





TO CORRESPONDENTS. 


*," We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
compels us to go to press at an early hour on the morniny of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each ; fn 

*,* Letters intended for publication must be accompanied by the 
names and addresses of the writers,not necessarily for insertion, 
but as an evidence of good faith. 

«” Wecannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 

E. K. D. (Manchester).—Jn our next, 

R. F. H. (Preston).— We will inguire and let you know in our nezt. 

F. N. (Halifax).—Published by Longman:, Green and Co., price 2s. 

R. and 8. (Ipswich). —Received with thanks. Will most probably appear in our 
tect 

P. B.—Wrile to “ The Secretary of the Educational Department,” South 
Kensington. 

T. S. (Holywell).— We have made inquiries at the publisher's of the catalogue, and 
we are informed that there is no other English edition than that of the British 
Section. 

P. A. L.—We could not commit ourselves to giving an opinion upon the scanty 
evidence before us without having seen the boiler, particularly upon a subject so 
very difficult to decide upon, « 

UNSUCCESSFUL CANDIDATE.—The results of the examination have since appeared 
in the daily journals. Up to the present time we have been unable te obtain the 
other information you want, 

WHITEHEAD. — You will find an excellent little work upon the subject in Weale’s 
Rudimentary Series, and also a full description of all relating to limes and 
cements in a treatise by M Vicat. 

L. H. and Co.— You say in your note, “ In the formula given the quantity of 
water delivered is directly as L.” Jf you will refer to the formula you will 
Jind that the contrary is the fact—that it is inversely as L. 

H. D. D.—Your idea ts good, especially with reference to the plates, but we would 
suggest that they should not be made too tight. Itis a bad plan to sacrifice 
rigidity and stability for the sake of a little extra metal. 

VAPOUR.—The object of the syphon tube is to insure that the gauge shall be 
always acted upon by water instead of steam, the latter being objectionable. This 
is effected by the condensation of the steam in the bent tube. By means of the 
lower cock the gauge can be detached from the boiler when desired. 

SAVONNIER.— We have not heard of any patent having been secured for the pur- 
pose you name during the last nine or twelve months, but if you refer to the 
lists of patents at the Cheetham Hospital, or at the Free Library. Camp Field, 
you can ascertain for yourself. 2. There is a little book published by Mr. 
J. H. Johnson, of Lincoln's-inn-fields, which might suit you. 3. A difficult 
question to answer ; your boiler, if good, ought not to require a superheater. 

G. V.—Jn Weale's Series you will find the volumes you require for obtaining in 
Sormation respecting your first question. The standard text-book for all engi- 
neers regarding skew arches is Mr. Buck's treatise, and it would be impossible 
to consult a better. You will also find a good deal of information respecting the 
same subject in one of Weale's Series on “ Masonry and Stone-culting.” The 
key to the comprehension of the somewhat difficult subject of skew arches lies in 
making all the drawings and projections to as large a scale as possible, and, if 
convenient, in making a small model of a skew bridge. One advantage gained 
by your arrangement is that the pressure is more uni ly distributed, but 
you could of course have a single ram which would the same amount of 
pressure as two. The case is precis*ly similar to that of a single and double- 
cylinder engine. The manner of feeding does not affect the arrangement, 
practically speaking. 








THE TRINITY HOUSE LIGHT AT PARIS. 
(To the Editor of The Engineer) 
Sir,—Referring to your account of the above light, at present exhibited at 
Paris, will you kindly permit us to say that we are the makers of the lantern ? 
'UEL HODGE AND SONS, 
Union Ironworks, Millwall, 3ist July, 1867. 





(To the Editor of The Engineer) 

S1R,—In your paper of the !9th ult., page 50, our partner, Mr. John Head 
is spoken of as our “ manager” simply. You will oblige us by correcting this, 
Mr. Head having been a member of our firm for several years. 

Ipswich, July 25th, 1867. RANSOMES AND SIMS, 


THE BURY SHOW AWARDS. 
(To the Editor of The Engineer) 

SIn,—Messrs. Amies, Barford, and Co., of Peterboro’, state, by an advertise- 
ment in your paper of July 2ith, they were awarded the only prize for metal 
corn-grinding mills at the Royal Agricultural Show, Bury St. Edmunds. We 
beg to state this is incorrect, as we were awarded the first prize of £6 for the 
best metal corn-grinding mill for hand or horse power. By inserting this in 
your next you will oblige. SMITH AND GRACE, 

Neneside Ironworks, Thrapston, July 3\st, 1867. . 





evening . 
three shillings ; each line afterwards, eightpence, ; 
blocks are the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in ment. 
THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, if preferred, be i 
the office on the following terms paid in advance):— 
Ha'f-yearly (including double number) 1 
Yearly (including two double numbers) £1 \1s. 6d. 


Letters relating to the advertisements and publishing department of this paper 
to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE; all other 
letters and communications to be addressed to the Editor of THE ENGINEER, 


* 163, Strand, London, W.C. 





DEATH. 
On the 24th ult., WILLIAM PICKFORD WILKINS, engineer, of Orchard 
Works, Ipswich, aged 48. 


THE ENGINEER. 
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THE EDUCATION OF OUR WORKMEN. 


Tue Paris Exhibition has at least shown that our manu- 
facturing supremacy is in imminent danger, and that the 
cause lies in the uneducated condition of our workmen as 
a body. No one challenges their deft-handedness, their 
industry, or their determination; but doubtless a serious 
charge does lie against their notions of political economy, 
and a still graver one against the soundness and sufficiency 
of their technical knowledge. Fifteen years we were 
suddenly awakened to the utter want of artistic knowledge 
which disfigured and often rendered grotesque the forms of 
our unquestioned mechanical supremacy. uth Kensing- 


ton was the result, and, despite the feeling that exists 
against the management there, it is admitted that much 
has been done, amongst the middle classes at least, to bri 

in a better state of things. On every side we see proofs 

the spread of sounder art principles, and a more educated 
appreciation of the beautiful, largely due, no doubt, to 
borrowing and imitation, but yet with a small element of 





self-production underlying or accompanying. It is ear- 

ge be hoped that a similar mr may follow 
now in favour of scientific and technical education; 
but as the subject is vastly comprehensive, and in- 
volves the whole question of national education, rather 
than education in one particular branch of knowledge, 
and amongst a small section of the community, it is 
beset with difficulties of the most formidable charac- 
ter. It is to some small extent true that the means 
of artistic instruction are so far diffused as to afford oppor- 
tunity to the children of our artisans for the bringing out 
of any latent power they may and for the culti- 
vation of such power in a considerable degree where it 
shows itself in any of the higher forms. But where 
shall the children whose lives are to be devoted to the 
mechanical or manufacturing arts go to learn the princi- 
ples that underlie their daily calling—principles without 
which they can only work like machines, and contribute 
nothing to the advancement of the arts to-which they are 
devoted? Where shall the masses go for any sound ele- 
mentary instruction in mechanics, natural philosophy, or 
chemistry? How shall they learn anything scientifically 
about fluids, air, light, electricity, heat? The question 
itself even sounds chimerical, and will probably excite a 
smile. Yet, be it remembered, our neighbours are dili- 
gently studying these matters, and have a scheme of edu- 
cation so elaborated and diffused that the genius of the 
humblest can at least struggle to the light, and, whilst ob- 
taining the instruction that meets its cravings, prepare 
itself to swell the tide of national development and refined 
wealth. 

And where are we meantime? We are humiliated to 
confess that we linger in that earliest stage of educational 
effort which delegates to religious sects and denomina- 
tions the work of instructing our people. Once the 
physical wants of our poor were relieved by the same 
agencies—the monk was our leech, and the monastery 
gate our poorhouse. Greatly are we indebted to the piety 
and philanthropy that have done so much for the bodies 
and minds of men, and all honour would we render to the 
self-sacrifice and devotion from which these deeds of good- 
ness sprang. But we nevertheless found it necessary two 
hundred years ago to make the nation our almoner instead 
of the church. The poor laws are not very satisfactory 
institutions, perhaps, but they are incomparably more 
merciful and efficient than the dole at the nunnery door. 
And yet, educationally, we are still at the monastery gate, 
and tolerate for the minds of our people what two hundred 
years ago we declared insufficient for their bodies, The 
education of the nation is to this hour in the hands of the 
religious “denominations.” The schoolis a lean-to of the 
church, the schoolmaster works under clerical supervision, 
and is unrecognised by the state except asa drudge unfit 
for the higher offices of his work, which again are filled by 
clerical inspectors. 

And what is the system of education the state of England 
carries out under such auspices? Under the generous in- 
fluences that moved its first promoters there were chances 
for superior intellects to create and promote a love of know- 
ledge, and to get beyond the mere drudgery of education. 
Here and there, at least, dotted over the country were de- 
veloped educational agencies, evidently only needing a fos- 
tering hand and a scientific head to make them equal to, 
and the forerunners of, a general scheme of scientific and 
technical instruction. But the ruthless hand of Mr. Lowe, 
by the agency of his revised code, swept away all promising 
developments of that nature, and virtually cut down the 
education of our people to reading, writing, and arithmetic. 
And how does this generous system work? How is it pre- 
paring us to do battle scientifically and mechanically with 
our continental neighbours, who long ago made national 
education a national work in the proper sense of the term, 
opening to their — a series of educational means b 
which all the intellect of the country could be developed, 
whether the intellect of the rich or the poor, and utilised 
for purposes of national progress, wealth, and happiness? 

e fruits of “the denominational ” system in England, 
touched up and perfected by the loving hand of Mr. 
Lowe, will be best exhibited by the statements of results 
ublished in the Report of the Committee of Council on 
ducation for 1866-7, just issued, from which we glean 
the following particulars :—The ratio of increase in the 
numbers of children under instruction has been reduced 
from 46,000 in 1865, to 24,000 in 1866, though fair statisti- 
cal progress has been maintained under most other heads, 
except male pupil teachers, of whom there is a gross re- 
duction of 214—a significant fact, as this is the most 
sensitive point of the system, and would first indicate a 
turning of public feeling. The supply of masters is also 
serious!y falling off. In February, 1866, there were 1026 
male students in the training colleges; in February, 1867, 
the number had fallen to 983. na are gradually 
superseding masters in the schools, and already occupy 
46°75 per cent. of the schools under inspection in England 
and Wales. Indeed, masters are not to be had unless in 
the better paid schools, and the most incompetent of the 
certificated men are eagerly snatched up. It must be 
remembered, too, that the standard of the certificate 
examinations has been much lowered, and_ the 
reports of the training colleges show that a much lower 
and worse trained class of students forms the staple ad- 
mitted. In addition to these symptoms of declension in 
the very heart of the system the male pupil teachers, the 
male training colleges, and the certificated masters, the 
report supplies most lamentable proof of the decline of 
intelligence in the elder classes of the schools, their weari- 
ness of the miserable mechanical drudgery to which they are 
confined, and the inevitable premature desertion of school 
altogether from mere disgust with unattractive, aimless, and 
fruitless drudgery. Her Majesty’s Inspector, the Rev. J. 
R. Byrne, M.A., says, “I — to observe in the upper 
classes of certain schools a decline of intelligence exactl 
Se po gg to their advance in elementary learning. 

ill take, for instance, one of the foremost schools in my 
district, a school in which the master’s salary is made to 
depend very materially upon the ‘the intellectual ings’ 
of his scholars—that is to say, upon their success in 








Standard examinations. Hence, during three successive 
years, a general ression on the part of the 
scholars in elementary attainments, and an equally general 
retrogression both in the information oot intelligence 
of the first class.” Another inspector, the Rev. M. 
Mitchell, M.A., says:— “It is to be regretted that the 
new code reduces the attainments of all schools to the same 
dead level—the level of the lowest country village school. 
There is no encouragement to well-skilled and energetic 
teachers to put forth their powers, and to make their 
schools a success and a name.” As a specimen of the 
ae of modern history which obtains in the higher 
classes of an inspected school now, Mr. Inspector Routledge 
says that, “Shortly after the death of Lord Palmerston I 
ventured to ask the first class in one of the largest town 
schools who he was, and three out of the four answers 
given were the following :—(1) a bishop ; (2) the King ; 
‘3) the Lord Mayor.” Dr. Morell, one of the oldest and most 
experienced inspectors on the staff, says of the old code:— 
“Phe effects were seen in the eagerness with which the 
best boys in the school came forward as pupil teachers, the 
persistent affection with which they atthe over the 
scenes of their first mental awakenment, and the intellec- 
tual activity stirred up throughout the educational world. 
Most of this kind of stimulus has now passed away ; the 
school-room has comparatively a colder and more mechani- 
cal aspect about it, and it seems impossible to arouse the 
same amount of personal interest either in the teacher or 
the scholars by the present ordinary routine as existed 
formerly. I begin to fear that we have greatly overrated 
the surpassing value of reading, writing and arithmetic, in 
contradistinction to the more direct means of mental infor- 
mation and mental culture.” \ 
These are samples of the statements which the school in- 
spectors, almost without exception, make in relation to our 
present national educational system. There is, however, 
unmistakeable evidence that the evils are much greater 
than here represented. The authorities of training colleges, 
the school managers, the teachers, the scholars, and the pa- 
rents, are all but unanimous in deploring the retrogressions 
of the last three years, and the fatal degradation popular 
education has suffered. The vice-president recently frankly 
told the House of Commons in terms, that without radical 
alterations the most serious consequences impend. Even 
Mr. Lowe now proposes “to teach our masters to read.” 
Now, we take it that it is from the classes thus educated 
mainly the mental qualities are to be developed that are 
to preserve the manufacturing and commercial superiority 
of the country. Of educated superintendents and managers 
we have a plethora—we do not say of those educated in the 
best and most efficient way, asthe means for this do not 
exist in the country for such purpose. It is of trained, 


' thinking workmen we are mainly in want—men who have 


studied and mastered the principles which underlie their 
callings, and who go about their work not from rule of 
thumb, but rule of brain. We have obstinately thought 
it sufficient to train the hands merely of our workmen, 
and we suddenly awake to the fact that our neighbours 
have trained their heads too, and to such an extent that 
not only can they find amongst the choicer intellects of 
their men scientific and thoroughly skilled managers, but 
workmen who can intelligently carry out scientific notions 
without slavish dependence on the thought or directions of 
their chief. Incidentally, tov, we vastly need the docility 
which only comes of intelligence, as the old notion of de- 
mage and subordination, based on brutal ignorance, 

s utterly and finally failed us. Then, vitally im- 
pene scientific, and economic purposes can only 

carried out by well-educated workmen. And how 
have we prepared for the struggle? Let the im- 
pending break down of a thoroughly inefficient 
system of national education—a mere temporary and tenta- 
tive compromise at its best, but now shorn of all its most 
efficient features, and robbed of the vitality which once 
made it do things beyond itself—let that impending col- 
lapse answer the question. We need a great and immediate 
educational reform. The eleemosynary element has worked 
out its vocation, and the nation must undertake to culti- 
vate the minds of its people as the most precious and pro- 
ductive of national resources. On the basis of a generous 
and liberal system of truly national education, which jar- 
ring sectaries must stand aside to see enacted, we need, too, 
a broad system of secondary instruction, in whose circle all 
the choice spirits evolved from below shall join those whose 
superior advan naturally place them on a higher intel- 
lectual plane; and here art and science schools will find their 
true vocation, and intellects prepared to the point that 
shall make their instructions at once acceptable and repro- 
ductive. The position, the very existence of England, de- 
mands this great educational reform, her half-tutored efforts 
being no longer equai to the competitive strife forced u 
her. We can only fervently hope that the new political 
forces now being called into existence will be equal to the 
great national necessities which have concurrently come to 
the surface. 

Since the above was penned proposals have been made 
in Parliament to provide technical schools open to the 
best pupils from elementary institutions, a step which 
is at least an acknowledgment of the necessity of 
such higher instruction for the people. The vice of the 

roposal is that it is building without a foundation. We 
hare shown that for the last three years we have been most 
industriously and effectually checking and repressing the 
very tendencies in our present inefficient national education 
scheme that would prepare the way for secondary institu- 
tions such as now proposed. Before these can be effectually 
introduced we must undo the mischief we have been doing 
and still persist in. And it is by no means sufficient now 
that we “do our first works.” Something fundamentally 
far more liberal, comprehensive, and efficient is required 
to make secondary education the successful and productive 
thing even Parliament now sees our national necessities 


require. 
WEBS OF GIRDERS. 
IN a proper division of labour lies the true secret of in« 


d economy and success, and it is to the keen appre- 
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ciation of the various merits and relative excellences of the 
members composing their working community that is due 
the position and prestige of our leading manufacturing 
and engineering establishments. All these possess certain 
features in common; but while many make an indiscri- 
minate selection of their operatives, deriving no benefit 
from the superior skill of one, the untiring perseverance of 
another, or the dexterity of a third, a few carefully select 
from the herd, those who evince a higher intelligence and a 


natural mechanical taste, and allot them tasks, and tasks | 


only in which they are especially qualified to excel. Thus | 


every man exerts himself to his utmost, is at his full work- 
ing strain, and, to carry out the simile, there is neither 


| 


although it has a vertical component. Were the action of 
the web to be simply vertical, the transference of the strain 
and the distribution of it over the flanges by itsaid would 
be an impossibility. This is well seen in the difference 
between the duties of the web of a lattice girder and that 
of one designed upon the bow and string —— suppos- 
ing them, for the sake of comparison, to be subjected only 
to a uniform load. There is no doubt but that a small 
shearing strain is communicated to the sides of a flange 
by the action of a diagonal tie in addition to that resolved 
in a horizontal direction, but the latter preponderates so 


| very much that the former may be safely neglected, 


unless the intersections of the flanges and web, or 


surplus nor waste of material. It is precisely upon the | the numbers of the points d’appui are few and 
same principle that the economy of any construction—a | far between, in which case the local action should be 
railway bridge, a roof, or a locomotive—depends. Every | taken into account. In a continuous web the points of 


part should have its proper division of labour, should be 
taxed up to its safe working strain, and never beyond it, 
and no part should ever be songs to do the duty of 
another—an occurrence continually happening in examples 
of unscientific and incorrectly proportioned designs. 
Before any force can be adequately met, before a resis- 
tance can be organised, it is essential to determine the 
nature of the force, its amount, and direction. When 
treating upon this subject on a previous occasion we 
limited our investigations to a consideration of the nature 
of the strains upon the flanges of girders, and we propose 
at present to examine a little into those acting upon the 
sides, or, as they are termed, the web. A glance at some 
of the original girders designed for railway purposes, par- 
ticularly those constructed of cast iron, is sufficient to 
prove that they were regarded en masse, aud that very 
little attention was paid to the distribution of strain either 
vertically or horizontally. They were but one step removed 
from the solid square or rectangular beam. After a short 
time, principally owing to the labours of Mr. Hodgkinson, 
engineers began to have a clearer insight into the relative 
duties of the different parts of a girder, and the designs 
exhibited some scientific symmetry of proportion. 

Primd facie, theoretically speaking, the duty of the web 
is to keep the flanges apart at a constant distance, which 
in the calculations for determining the breaking weight of 
the girder is the depth. This dimension, however, must 
not be confounded with the more popular signification of 
the term, but is the distance between the centres of gravity 
of the flanges. When it is borne in mind that the efficiency 
with which any portion of material in the flanges fulfils its 
duty, and contributes to the strength of the whole structure 
is in direct ratio of its distance from the neutral axis, the 
necessity of preserving that distance constantly at its 
maximum value, is at once apparent. Objections have 
been raised against the results arrived at by the authority 
we have quoted, ou the grounds that the flanges only were 
taken into consideration, and that the contiguous action of 
the web was altogether neglected. Were the thickness of 
the web constant, and only just sufficient to maintain the 
flanges apart at the maximum effective distance, it is 
evident that it would exercise no influence upon the rela- 
tive proportions that might be arrived at with respect to 
their areas. But practically it is not possible to reduce the 
thickness of the web of a cast or rolled beam to this theo- 
retical requirement, arfd it is, therefore, justly argued that 
this excess of thickness ought to be taken into account in 
determining the strength of a beam or joist. We thus 
find that some more recent writers have alleged that the 
neglect of the action of the web in the experiments con- 
ducted by Mr. Hodgkinson has led to erroneous results 
since the variations in strength that were recorded as due 
to the relative areas of the flanges might have been, at 
least partially, the consequence of an alteration in the thicx- 
ness of the webs, Unfortunately there are no experiments 
to confirm the truth of these assertions, palpably truthful 
as they appear, and it is better to rely upon incomplete 
evidence which is trustworthy so far as it goes, than to base 
our calculations upon assumption and mere theoretical 
reasoning. It must not be argued from the above 
remarks that it is a judicious plan to place more metal 
in the web of a girder than what is required to fulfil the 
conditions already laid down. Quite the reverse. Any 
surplus metal ee in the web would be far more advan- 
tageously employed by being distributed in the flanges, 
since it would there act with a maximum leverage. The 
question is not to put more metal in the web than is 
actually wanted, but to utilise in the calculations of the 
strength of cast and rolled beams the extra quantity that 
the exigencies of manufacture cannot dispense with, In 
all rolled beams and joists, whether the strength be calcu- 
lated by the formula neglecting the thickness of the web, or 
by that taking it into account, the difference will be small, 
unless the web is made disproportionately thick and iu 
excess of that actually demanded in the operation of 
manufacture. Those who claim the including the thickness 
of the web in the calculation lose sight of the fact that in 
the other formula, which ignores its presence. except so far 
as it constitutes a portion of the depth, it is virtually recog- 
nised as imparting some additional strength to the beam 
in the high value given to the constant. If the thickness 
of the web were reduced to the strict dimension required 
by theory it is very questionable whether a smaller value 
ought not to be taken for the constant similarly to that 
allotted to it for discontinuous webs. Independently of 
the mere theoretical thickness a web must have a certain 
amount of stiffness, which, in cast and rolled beams, signi- 
fies an additional amount of thickness, since they cannot 
have their rigidity increased by stiffening irons like 
wrought iron bridges. 

Without reflecting upon the manner in which the strains 
are brought upon the various members of a girder, one is 
apt to imagine that the flanges carry the load, accordingly 
as it is placed upon the top or bottom one ; but a little 
consideration will point out that it is in reality borne by 
the web, and upon the latter devolves, consequently, the 
whole of the shearing strain. This strain represents the 
resistance to the load, and invariably acts in a diagonal 
direction, whatever may be the form or character of the 
web. It is commonly imagined in continuous webs that it 

cts in a vertical direction, but this idea is erroneous, 





attachment are, so to speak, multiplied indefinitely, and 
the local strain is reduced to the smallest possible amount. 
A very important question arises from the different resist- 
ance exerted by material in the web and the flanges, in con- 
nection with a comparison between solid rolled beams 
and those of a built up section. As the object is to roll 
beams suitable for large spans the quantity of metal neces- 
sarily placed in the web, through the demands of the 
rolling operation, increases with the size of the beam. We 
have already shown that any extra metal does more work 
in the flanges than in the web, and therefore if the beam 
could be made in a manner permitting this transference, 
there would be a commensurate gain of strength. Where 
beams are built up in the ordinary manner with plates and 
angle irons, after giving the wel the theoretical thickness 
required, and stiffening it at intervals, the extra material 
put in the web of the rolled beams can be put in the flanges 
of the built up section, and there is consequently an imme- 
diate economy in so constructing them. The difference 
lies in the fact that we cannot fine down the web of a rolled 
beam, but we cah do so with that of a wrought iron built up 
girder. In the one case, regarding the additional thickness 
as so much stiffening, it must be made continuous ; in the 
other it is only applied at intervals, and the surplus can be 
put in the flanges, adding materially to the strength of the 
girder. Against this advantage upon the side of the built 
up beam, must be set the absence of rivet holes in the solid 
beam, but as we do not propose to enter into an investi- 
gation of their respective merits in toto, we shall not discuss 
this portion of the subject further. 

Unquestionably in large girders the web is the weak 
point. Lateral distortion was a serious obstacle in pro- 
portioning the dimensions of the Menai tubes, and in nearly 
all experiments conducted with reference to ascertaining 
the strength of wrought iron girders, most of them yielded 
to lateral flexure long before the ultimate resistance of 
the material in the flanges was called into play. Owing to 
this remarkable weakness, single web girders, whether 
open or solid—in which case they are termed plate girders 
in contradistinction to box beams—were soon Paes to 
be inadmissible for any but very limited spans. Even in 
instances where they were made available so large a 
quantity of bracing and extraneous stiffening was required 
as to consume more material than if they had been 
originally constructed of another form. The amount of 
torsion developed in a deep single-web girder is very con- 
siderable, especially if, as is usually the case, the load be 
placed at or near the bottom flange, for it is then impos- 
sible to brace them together overhead. If the load, how- 
ever, be upon top, the pair of girders can be very advan- 
tageously braced together by diagonal bracings, and if this 
be scientifically and effectually carried out, the two girders 
may almost be considered as one in point of rigidity. If 
there is ever any doubt about the lateral stiffness of a web, 
whether double or single, care should be taken not to adopt 
too high a value for the constant when calculating its 
breaking weight. Without entering into a discussion of 
the relative merits of open and solid webs, it has been 
proved that the former, consisting solely of diagonal struts 
and ties, is sufficient for its purpose, whereas the latter is not 
sufficient, regarded in its simplest form. It is radically 
defective, and only fulfils its duty by the aid of vertical 
stiffening irons, which are themselves of dimensions nearly 
qualifying them to act as struts in an open-web girder of 
a similar span. It was for a long time a serious drawback 
to the general introduction of the open web that all the 
original examples were miserable displays of the ignorance 
of the designers. The laws governing the nature of the 
strains and the correct form of section to be given to the 
different bars were totally unknown. It was imagined 
that by interlacing a multitude of thin flat bars a 
web was obtained superior in lightness and strength 
to that of the solid-sided plate. No difference was 
made in their scantlings; those at the centre were 
of the same size and shape as those at the ends, end 
evidently the strength was considered to reside in the 
multiplicity of the intersections. So soon as the open 
web system began to gain ground, in spite of the bad ex- 
amples existing of its practice, the nature of the strains 
acting upon it, and the correct method of resisting them 
were carefully investigated, and the whole subject soon 
received that thorough elucidation from able mathematicians 
and practical engineers, as to place its claim to be regarded 
as a principle of construction in future engineering works, 
upon asound and permanent basis. It should be borne in 
mind that it is in the web lies the true economy of all open 
web girders. If the various members of it are not designed 
so as to receive each its proper amount of strain, and pro- 
portioned so as to resist it with the least amount of mate- 
rial, there will be « greater loss incurred than if the plate 
system had been adopted. The open web is practically a 
weaker web than its rival, and it is only by doing it justice 
that it can be made strong. It affords every opportunity 
for strength and economy, provided those opportunities 
are taken advantage of. It is much to be regretted that 
there have been no experiments conducted with the view 
of determining the influence the particular form and cha- 
racter of the web has upon the strength of girders, beams, 
or joists, whether of cast or wrought iron. No reliance 
can be placed upon the results of simple deflection, not 
only because the nature of the workmanship and details 





very materially affect it, but also because it bears neces- 
sarily no relation to the qualities Ly the web, 
There is no question but that numerous peculiarities 
attending the testing and deflection of girders have been 
referred to the action of the web, when the shape of the 
flanges had a great deal more to do with it. 


MALLEABLE CAST IRON. 


MALLEABLE cast iron, as has been proved by the careful 
experiments of M. Tresca, has a coefficient of elasticity 
and an elastic limit equal to that of good wrought iron. 
For a repetition of complicated articles difficult and ex- 
pensive to forge we cannot imagine a better material ; and 
there can be no doubt that malleable cast iron has not yet 
had justice done to it by the engineer. Though its manu- 
facture is getting rather widely spread on the Continent 
and in England, it is yet in the hands of comparatively 
few people, and is, in fact, almost secret. The most noted 
English malleable cast iron founder is Mr. John Crowley, 
of the Kelham Works, Sheffield, and of Manchester. A 
bar of his manufacture, five-sixteenths of an inch in 
diameter and about a foot long, with a fracture like steel, is 
now before us. Few would guess that large quantities of 
such rods are cast to make the common fish-tail gas burners, 
by cutting them up and turningand boring them in the lathe. 

The discovery of the process of making cast iron malle- 
able is ascribed to Samuel Lucas, whose specification 
(No. 2767, a.p. 1804, May 30th) describes the chief 
features of the mode still adopted in the manufacture. 
Dr. Percy has pointed out that Reaumur, as long ago as 
1722, published this process. The difference between the 
positions of Reaumur and the a and 
‘Thomas—in the matter is, that aumur never carried 
out the discovery on a commercial scale, and that he left 
this to be ios the Englishmen. In any case Reaumur 
seems to have preferred the use of a mixture of chalk or 
of calcined bones, and not red ore, for decarbonising the 
metal. 

The pig iron used in the manufacture of malleable cast 
iron must be free from phosphorus and sulphur. The best 
materials are hence Swedish and Styrian pigs, made with 
charcoal from the purest ores. The last kind is used in 
the southern parts of Germany, but its price makes it 
impossible to employ it in England or even in Northern 
Germany. The most usual material is hence pig iron 
made with coke from the hematite ores of the Cumberland 
districts. A small proportion of Swedish pig is sometimes, 
but probably very rarely, added. The pigs with the 
whitest fractures are preferably employed for larger cast- 
ings, and those with a greyer fracture for smaller articles. 
As is usual in these cases, the proportions of the mixtures 
used are made a mystery by the different makers, but there 
can be little in this, as different establishments use pigs 
with different brands and varying mixtures. The prin- 
cipal thing is evidently to have as little phosphorus or 
sulphur as possible. Some years ago a patent was taken 
out in France for mixing in the crucible from 2 per cent. 
to 7 per cent. of red copper with the cast iron intended to 
be made malleable, in order to give it more fusibility, and 
to obtain castings with a better surface. We are not 
aware, however, whether this plan has been much 
adopted. 

The pig is usually melied in crucibles, sometimes of 
plumbago, and holding about 50 or even 601b.— the 
usual size of steel crucibles—which, in the ordinary 
method of pouring out by hand, is determined by what an 
ordinary man can lift. The crucibles are covered up, in 
order to prevent the access of impurities from the coke, 
with a consequent waste in skimming the fluid metal. As 
with the crucibles, the furnaces used are generally those 
employed in melting pot steel, being from two to three 
feet square, and holding four crucibles. No blast is used, 
as the resulting saving in time would be counterbalanced 
by the increased consumption of coke. In this part of the 
process the principal point is to attain as high a tempera- 
ture as possible for pouring the metal into the mould. The 
melter mostly tells this by dipping a red hot iron bar into 
the crucible, on withdrawing which the fluid iron should 
spring off in sparks, The crucible is then taken up by a 
pair of tongs, and, after skimming the surface of its con- 
tents, it is emptied as yy as possible. 

The moulds are made in green or in dry sand in the 
usual manner, but great care has to be taken with the 
small and complicated details, the moulding of which 
forms the most economical application of malleable cast 
iron. These are best cast together and broken off when 
cold. With heavier and more complicated castings it is 
very important carefully to determine where to place the° 
feeders for forming, so to speak, reservoirs for holding the 
extra fluid metal intended to follow up the shrinkage. If 
this be neglected small cracks are produced, which are 
completely visible under the subsequent operation of an- 
nealing. Such feeders must not be placed at any sudden 
changes in shape of the casting, such as at any corners— 
e. g., at the pins cast on levers, and soon. The castings 
produced are remarkably brittle, and many wasters are 
produced in cleaning them. This operation is best done 
when they are thoroughly cooled down. To delay this 
till after the annealing process would of course be attended 
with the obvious difficulty of having to deal with a tough, 
malleable material. It is also important to take the cast- 
ings out of the moulds as soon as possible, in order to 
avoid the production of cracks, as the shrinkage in cooling 
is considerable. In fact, almost double the usual allowance 
for shrinkage must be made in the patterns, though this 
sometimes varies, as might be expected, with the mix- 
tures employed. The moulding boxes are set either quite 
vertical or at a considerable inclination. The first position 
is always employed with smaller castings. The moulding 
should be done very neatly, in order to save as much as 
possible any cleaning after the annealing. 

The last and the most important, difficult, and expensive 
process is decarbonising or annealing the castings. They 
are placed, together with powdered hematite or red ore, in 
cast iron cases or muftles, and kept at a high temperature 
for along time. These boxes, cast with sides about an 
inch thick, either have covers or are piled in the furnace 
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one above another, any openings or cracks being luted 
with clay. Only round mutfles were used at one time, 
but square boxes are now employed. The castings are 
packed in these boxes with alternate layers of hematite 
ore, which is placed so as to form both the bottom and the 
top layer. In ing the boxes with hematite care must 
be taken that thin and thick castings do not come together. 
The boxes containing the larger ones must also be set in 
the furnace nearest to the fire, and those with the smaller 
articles in the hinder part. If this is not done in the first 
case the smaller castings are burnt, and in the second the 
larger ones get only half decarbonised. 
he decarbonising furnace is simply constructed; the 
pues front; and the fire gases are induced between the 
xes placed in the hinder part of the furnace. Or they 
may consist of square chambers with an inlet at the side 
from a door for charging and discharging ; and with a 
bottom divided into longitudinal rows, between which are 
placed two ot three narrow gratings extending the whole 
ength of the furnace. ‘The flues open from two places in 
the roof. A damper at the side serves to watch the firing, 
which must be done with great care, and any access of air 
tu the castings prevented. On lighting the fires the 
temperature is raised to a bright red at the end of twenty- 
four hours, this heat is then regularly kept up for three, 
four, or even five days, according to the size of the castings 
and the amount of annealing it is wished to give them. 
At the end of that time the fire is allowed to fall and the 
temperature to diminish during twenty-four hours; when 
the furnace can be opened and discharged. The boxes are 
then unpacked and their contentscleaned. The annealing 
operation is a very delicate one. With too high a tempe- 
rature, should the hematite be not mixed with a sufficient 
proportion of previously used ore, or should the air make 
its way in, the castings are most likely burnt. An un- 
equal or a too low temperature has for result an imperfect 
decarboiiisation and brittle castings. The most consider- 
able expense in this manufacture consists in the renewal of 
the cast iron cases, which easily crack under the heat, and 
cannot often be used more than once. 


THE MONETARY SYSTEM OF AMERICA. 


Tue facilities that would be afforded to commercial and 
international relations by an uniformity of coinage in dif- 
ferent countries are as obvious as important. Wit a view 
of giving their support to auy measures calculated to pro- 
duce this result; the United States sent their representative 
to the recent conference held at Paris respecting the 
question, If there is one country more than another re- 
quiring a radical change in its monetary system it is 
uuquestionably the transatlantic continent, for in point of 
difference of value, size, and appearance, the coins of the 
various republics in Spanish America present an unrivalled 
diversity. It would appear as if each state struck its own 
coins not only with an absolute indifference to those of its 
neighbours, but in defiance of every other system but that 
which it may have adopted itself. Mexico presents an 
exception to the general rule, as she strikes silver 
coins of a standard weight and purity which pass 
freely in the adjoining states. The piastre, weighing 
41671 grains, may be considered to represent her 
principal silver currency, aud occupies the first posi- 
tion in that respect throughout the various republics. 
In Guatemala the weight of the same coin has been 
reduced by 31 grains, at a considerable advantage for home 
circulation, but causing an equivalent inconvenience, and, 
in fact, a real injury to traders, who, if they are new to 
the country, are unacquainted with the difference in value 
between the Guatemalian and the Mexican piastre, and 
consequently frequently make mistakes in their calculations 
greatly to their own losses, and it is not until they have 
“burnt their fingers” once or twice that they become sen- 
sible of what can be termed nothing else than a piece of 
national chicanery and deception. The states of Honduras 
and Nicaragua adopt the Spanish piastre, worth 4s, 33d. 
in our money, and supplement their smaller silver cur- 
rency by the use of macouqueinas. These latter are coins 
of an irregular shape, most roughly and imperfectly made 
and reduced to an uniformity in weight by the aid of a 
knife. With the exception of New Granada, which twelve 
years ago adopted the French currency, all the republican 
states in South America possess monetary systems of their 
own, in which the difference is so great as to completely 
paralyse all commercial transactions, and seriously affect 
the trade and prosperity of the countries. Some of the 
governments strike coins of a value so intrinsically worth- 
less, that unless one combines the knowledge of a profes- 
sional money-changer with that of a trader, it is impossible 
to make a profit out of any negotiation. In Uraguay the 
piastre is worth about the same as the Spanish coin of 
that name, and the same piece passes current in the 
Argentine Republic, but in the latter state there circulates 
also a kind of provincial or home coin, having the same 
name, and worth only about 1s. 9d. of our money. The 
crusade of Brazil is a genuine coin, and enjoys general con- 
fidence. Among the Chilian states the French system 

vails. 

While, on the one hand, we have reason to be proud of 
the intrinsic value of both our silver and gold coins, it 
must be confessed, on the other, that our monetary system, 
with all its subdivisions, is a thing to be heartily ashamed 
of. It is at the same time much to our credit, and also to 
our commercial disadvantage, that we make no attempt to 
inflict the same system upon other states with which we 
have mercantile relations. The French have a good 
monetary system, and are naturally desirous to impart the 
advantage of it to others. About a month ago a contract 
was ratified between the Government of Salvador and the 
French vice-consul for the conversion of all the silver 
money in the state, whether Spanish or Mexican, into five 
franc pieces and subdivisions according to the French 
standard. One of the advantages arising from this 
arrangement will be that the five franc pieces which 
formerly only in Salvador, Honduras, and Nica- 


ragua, after suffering a discount of 6 per cent., will cireu- 
late at par. Besides committing the revision of its silver 


Gallic neighbours, the Government of 


curréney te our 





Salvador, to render its system complete, have resolved on 
issuing a bronze currency, in the composition of which 
nickel will enter, and it will thus strongly resemble that used 
in Belgium and Switzerland. That some description of 
small—we may say very small—coin is required in the 
republican states may be inferred from the fact that the 
grains of the cacao are the common currency for small 
transactions, It is very much to be desired, for the 
sake of our own commerce, that some measures Were 
taken upon our similar to those entered into by the 
French. Our traders frequently exchange their good mipaty 
for piastres of a doubtful genuineness, or for paper which, 
similarly to that given in exchange at Monte Video, is 
comparatively worthless, and can only be converted into 
cash at an enormous loss. It is vain that some of these 
republics attempt to advance with the times by the esta- 
blishment of railways, the construction of public works of 
national utility, the founding of universities, and a general 
desire for improvement, if they do not render their mone- 


tary system worthy to deserve the confidence of all those 
with whom they have commercial relations. There have 
been many objections against the French system, 


but it is dnquestionably the best extant, and it is to 
hoped that they will succeed in inducing other states than 
that of Salvador to adopt their currency. 





LITERATURE. 


———- 


An Elementary Grammar and Guide to Conversation for the Use 
of Travellers in Spain. By Don Jose Fermin Atonso. 
London: Bernard Quaritch. 

Tuis little book contains a lucid guide to poms pro- 

nounciation, a very condensed view of Spatiis gramniar, 

and is mainly composed of dialogues, numberitig sixty, in 
all the positions a traveller would be likely to find himself. 

There is a sensible, business-like air about the whole, and 

it is as well adapted to its purpose, probably, as any book 

of the kind Pr | be. 

The Last Thirty Years in a Minin District ; or, Reeling and 
the Candle, versus Lamp and Trades’ Unions. By Ianorvs. 
London: Longmans, Green, and Co. 1867. 

Tuts little book appears to contain the social experiences 

of an elderly mining stitveyor of the South Wales coal 

districts. It does not pretend to give any technical infor- 
mation at all In a gossipping way, and in a rather 
rambling style, we are told various incidents aud impres- 
sions of Welsh mining life of thirty years ago. Under 
the title of “scotching” the author gives an account of 
the process of punishing non-union colliers — “ scotch- 
ing” being equivalent to the now notorious Sheffield term 
rattening. One case is related in which the men pulled 
a poor fellow downstairs in the presence of his wife and 
children, coolly laid his legs on a block, and, with the 
poker, broke both of them, after which they quietly retired, 
remarking, “ Fle would not require to ‘cut coal’ for some little 
time.” The author considersthat thechief causesof the social 
improvementin the Welsh mining districts are the “institu- 
tion of the Truck Act, —— of women working in 
mines, appointment of Government inspectors, and county 
police.” The safety lamp, whether the “Geordie” or the 

Davy, is, it must be remembered, of comparatively recent 

introduction. It appears that “a t prejudice existed 

amongst colliers,’—even when working in seams liable to 

‘* blowers ” or sudden discharges of gas—against the sub- 

stitution of the safety-lamp for the candle. It was stated 

that it was possible in the most fiery mines to get a suffi- 
cient quantity of air to pass, and that the workman 

“ would get to feel such security with the lamp as would 

lead to carelessness.” And there is little doubt that these 

previsions were to some extent correct. Mr. Lionel 

Brough has stated that often the very man who is the 

chief cause of the calamity escapes, “as the explosion 

radiates from him as from a common centre, and exercises 
its utmost vehemence at distances varying according to 
locality.” 

The chapter on trades’ unions mainly consists of extracts 
from the evidence given before the parliamentary com- 
mittee. There is, in fact, but little of importance to be 
found in the book; a few passages only can be looked upon 
as the fruits of valuable experience. The author states that 
he knows “of dozens of acres of coal that have been need- 
lessly abandoned, and which will now be lost for ever,” 
and he considers that no calculations he has yet seen “ have 
at all approximated to the losses sustained by not layin 
out the colliery properly, getting the coal regularly, an 
leaving the small in the workings.” Of as great injury to 
the country as a diminution in the supply of coal 
would be a diminution in the supply of colliers—300,000 
of whom are now employed—1000, or one regiment, 
of this army being anuually killed at their occupations — 
mainly by falls of the roof. He hence very properly 
thinks that the Royal Commissions on coal-mines have to 
examine the relations of master and man ; “for on these 
relations does it depend whether the quantity of coal can 
be produced at a sufficiently low figure.” 

Ure's Dictionary of Arts, Manufactures, and Mines :; Containing 
a Clear Exposition of their Principles and Practice. Edited by 
Rosert 8. Hut, F.R.S., &. Longmans, Green, and Co. 
1867. 

Urr’s Dictionary, of which this is the sixth edition, is 

too well and has been too long and favourably known to 

need any lengthy examination at our hands. As a correct 
and voluminous book of reference of manufacturing opera- 
tions in general, and more especially of chemical manufac- 
tures, we could not point to a better in the English language. 

Amongst its contributors are Dr. Frankland, the late Mr. T. 

H. Henry, the late Herbert Mackworth, Dr. N oad, Mr. Warr- 

ington W. Smyth, Mr. T. Sopwith, Professor Voelcker, and 

others. The workis, however, it appears tous, rather deficient 
in information on engineering matters—the most important 
of allkindsof information. The lastedition was published in 

1860, since which time, it need hardly be said, many 

scientific and industrial discoveries have ; Crag made. Due 

attention has thus been given to thé wonderful manufac- 





tures of aniline dyes, to the production of paraffin oils 
and to similar applications of science in the arts. The 
article on artillery is fairly up to the mark of present 
information. This can scarcely, however, be said to be 
the case with regard to the article on small arms, in which 
due attention has mot been paid to the recent improve- 
ment of breech-ldaders, with the universal adoption 
of what the Germans call the Ainheitsvatrane, or 
the cartridge containing its own ignition, #8 Well as the 
shot. It issimilarly a great omission to neglect describing 
the recent applications on a large scale, ly by Mr. 
C. W. Siemens, of gas to metallurgical operations—in one 
word, the regenerative gas furnace. The valtiable article 
on the anchor is defaced by the antiquated objection to the 
Trotman anchor, disproved on numberless oe 
the separation of the fluke from the shaft is with 
the risk that when, in an emergency, the atichor is required, 
the means of connection may be at fault.” We have 
to make a little complaint against ther Mr. Hunt, 

the editor, or agaitist the writer of the article on “ Smoke.” 
e find at the end of the article on Mh gee that the 
greater Basgeny of our leading article on the same sttbject 
and under the same title, published in Tie: Exaineer of 
May 25th of last year, has been reptinted word for word, 

without the slightest uhucvblanath, ° 









Quantities and Measurements ; How to Calculate and Take Them 
in Bricklayers’, Masons’, Plasterers’, Plumbers’, Painters’, 
Paperhangers’, Gilders’, Smiths’, Oarpenters’, and Joiners’ 
Work. With Rules for Abstracting, and Hints for Preparing 
a Bill of Quantities. By Atrrep CHartes Beaton, Architect 
and Surveyor. Lendon: Virtue andCo, 1867. 

Tus work forms a volume of the well-known “ Weale’s 
Series,” now in reality “ Virtue’s Series,” having, on the 
death of Mr. John Weale, been thade over to the last- 
named publishers. The above title gives a correct notion 
of the scope of the work. It is intended to plate witbin 
the reach of the purchaser the easy acquirement of neat 
and modern methods for taking ——- and measure- 
ments in building work. The little book appears to us to 
well fulfil its promise, and we look upon the small price 
paid for it as a remarkably good investment. 


=— 


Tae Junior CARLTON CLUB-Hovusk, PALt-MALt.—In conse- 
quence of the large number of candidates waitin admission 
to the Carlton and Conservative Clubs, it was thought desirable to 
establish a new club, and at a meeting held in the year 1864, at the 
Carlton Club-house, a committee was appointed to curry out that 
object. Several offers of properties in Pall-mall, St. James’s- 
street, Regent-street, and Piccadilly were made in answer to 
advertisements, and eventually a site in Pall-mall was decided 
upon, on account of its eligibility with reference to the Houses of 
Parliament, and from the fact of its being entirely old. Con- 
siderable difficulty and delay were experienced in purch the 
interest of the several tenants, but that was accomplished in the 
course of last year, when the new club-house was commenced by 
Messrs. Lucas Brothers, who had obtained the contract in a limited 
competition. There will be two frontages, one in Pall-mall and the 
other inSt. James’s-square. The club nowconsists of 1500 members, 
exclusive of peers, members of Parliameat, and membersof the Carl- 
ton Club, who were entitled to beimmediately halloted for, making 
together a total of 1680, and they at present temporarily occupy 
the premises in Regent-street belonging to the late Parthenon 
Club. The new club-house was designed by Mr. David Brandon, 
architect, under whose able direction the works are being done. 
The cost of the building will be about £40,000, exclusive of deco- 
ration and furniture.—Builder. 

Tue ATMOSPHERE OF Lonpon.—The carbonic acid gas emitted 
from three million human lungs | be chemically indistinguish- 
able from that disengaged from the fourteen thousand tons of 
coal consumed per diem in the metropolis; but with the produce 
of respiration we cannot doubt that there is mingled a miasma 
quite distinct from the effluvia of the furnace. Thus we find on 
the leeward side of London, in this summer weather, while the 
July sun is obscured by the canopy of unconsumed carbon, the 
current of polluted air that creeps through the streets is such as to 
effect even strong men with a sense of faintness. When a slow 
but steady draught sweeps the confined air gradually from the 
metropolis, those districts over which it last passes, in this summer 
heat, seems unfitted to allow the chest to expand with a healthy 
respiration. If this be the case {and we can appeal to daily expe- 
rience on whatever eens to be the leeward side of the metro- 
polis) now, what will the case at the close of the present 
century, by which time we may expect London to contain six 
million inhabitants? The actual experiment of how large a city 
can be made seems to be in rapid course of solution. It is not our 
wont to be alarmists, or even to point to menacing evils without 
the purpose of suggesting a remedy. The increasing difficulty of 
living in London in the summer, notwithstanding the immense 
improvement in the purity of the Thames, becomes every year 
more oppressive.— Builder. ; 

Tue TELEGRAPH TOINDIA.—A short timeago wegaveashortsketch 
of the project of the recently established Anglo Indian Company, 
formed | for the purpose of improving the telegrap ti 
between England and the East. It appears that anotherscheme with 
a similar purpose is being promoted by another association, which 
has its directors in London and Berlin, The new company propose 
to lay a cable between the English and Prussian coasts across thé 
Channel, joining which would be an overhead line Saedug Rescast 
Russia and Prussia to the Black Sea. Across ag lack anew 
deep-sea crble, 280 miles in length, would laid between the 
Crimea and the Circassian coast, which would ultimately the 
existing lines th h Persia and along the Persian Gulf to 
Kurrachee and Bombay. With regard to the cost of con- 
struction the new scheme seems to an advantage 
over that projected by the promoters of the Sagie-ladan Com- 
pany. The line pertan ¢ Prussia and Russia would consist 
exclusively of overhead lines, whereas the lines to be construc’ 
by the Lo pdipeore Compasy will consist of deep-sea cables. 
With regard to cost of maintenafce, however, the newer scheme 
does not show 80 favourably, for that of overhead lines 
Russia. where ice collects on the wires and breaks them down, 
would be very considerable. With regard to the probable ultimate 
employment of the lines, so far as through traffic between England 
and India is concerned there ap; no reason why bok 
should not be carried out, and the public are 3 teres 
iu the establishment of both, for not only wo the effect 
petition stimulate both companies to offer the 
convenience to the public, but it would also tend to keep the ra 
considerably below what they would be likely to be under a mon- 
opoly. The value of the lines in a commercial point 
view being, in times of peace, ly nearly equal, there can be 
no hesitation in saying that politically the Seo Company 
has overwhelming advantages. If a war with oce! 
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MESSRS. CHUBB AND FRY’S SYSTEM OF COMMUNICATING IN TRAINS. 
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‘4ttz ubove engraving illustrates the method of communicatins 
in trains patented by Messrs. Chubb and Fry. It consists 
of communication by a central passage, but differing from the 
American plan in several respects. They take our carriages in 
precisely their present condition, with doors attached to each sepa- 
rate compartment, and cut a passage throughout the centre from 
one end of the train to the other, thus taking away one seat in 
each row of seats. At each end of the carriage is a door, through 
which the guard passes to the next carriage by means of a foot- 
board projecting from the floor of each carriage a foot and a-half, 
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meeting in the centre, and giving a passage altogether ofj 3ft. 
These footboards work in iron sockets in the floors, into which poe | | 
slide as the carriages are compressed and brought closer to each | 
other, but they are made to project again immediately by means 
of a stout spring fixed at the back of the socket. To enable the 
porters to couple the carriages without obstruction these footboards 
are raised perpendicularly against the end of the ee by means 
of astout hinge. A couple of short chains, one on either side the 
board, and readily hooked in about 3ft. above it, form a hand-rail 
for safety. All the doors are furnished with windows, through 
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which the light at night reflects from one compartment to another, | 
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and in case of more privacy being required a blind can be drawn 
down. This system of short footboards is carried on to the 
tender, so that the guard can pass through the whole line of 
carriages on to the tender and engine, and communicate with the 
driver. The arms of the seats on either side the doors are carried 
up above the height of the window, so that the privacy of a first- 
class carriage is not so much broken in upon as may be imagined. 
Whether the guard shall receive intimation of his presence being 
required, or whether he shall continually walk through the passage, 
the inventors leave an open question, as also the point of having 
more centre doors in the first-class carriages. 
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To the uninitiated there is no detail connected with the 
ordinary working of railways apparently so puzzling, so compli- 
cated, and so mysterious as that which enables a train without 
any visible effort of the hauling power to pass from one pair of 
rails to another. Many imagine that the guiding power rests in 
the hands of the driver, and that he can steer his engine either 
to the right or to the left in a manner somewhat similar to that 
in which a velocipede is steered ; while others consider the whole 
thing inexplicable, and put it down as one of the peculiar 
properties belonging to steam. Intimately connected with the 
subject of points is that of signals. Both theoretically and 
practically they should be inseparable, and some recent railway 
accidents of a grave nature have demonstrated by their lament- 
able results the consequences of signals being totally unconnected 
with their corresponding points, The system adopted at Cannon- 
street station, which has been described in our columns, with 
respect to the two principal features of inseparable and isochro- 
nous action of signals and points, is as nearly perfect as human 
ingenuity can make it. Not only at this station, but at all prin- 
cipal junctions, the points are placed in charge of a signalman 
who is incapable of giving a wrong signal, that is, one which does 
not produce a corresponding motion in the points. This is 
effected by a very ingenious mechanical arrangement, by means 
of which the handles moving the points and signals become com- 
pletely locked upon any attempt being made to render them 
conflicting. Confining our attention at present to the subject of 
points only, it is manifest that they constitute the most dangerous 
part of the permanent way. Every one who has travelled by 
rail knows perfectly well when the train is passing over points. 
If the speed be great there is a sudden lurch and lateral surging 
of the carriages to one side at the spot where they occur, and where 
the normal direction of the train’s motion is being altered. Were 








proof required of the danger of points it could be found abun- 
dantly in the annals of railway accidents under the particular 


class termed “leaving the metals.” Nearly every nine out of 
ten of these contingencies occur at or near points. 

It is evident that the points having been once set for the 
transit of an approaching train, the next step is to ensure their 
complete immovability during its passage. This has been accom- 
plished by a a of locking apparatus under the control of the 
signalman, which, however, is only one step removed, so far as 
safety is concerned, from the old plan, where the pointsman 
simply holds the lever until the train has passed, when it springs 
back to its original position, upon his quitting his hold, 
drawing the points with it. So long, therefore, as the immova- 
bility of the points during the transit of a train is at the option 
of the pointsman, any carelessness or negligence on his part 
might allow them to fail in performing this essential duty, and 
the result would be that some of the carriages firstly, and perhaps 
all ultimately, would leave the rails. Accidents have frequently 
occurred from the points being shifted before the whole train has 
passed over them. To prevent the possibility of contingencies of 
this nature, and to take out of the hands of the pointsman all 

wer to shift the points during the passage of a train over them 
is the object of the following apparatus, illustrated in the accom- 
panying engraving. The contrivance is the invention of Messrs. 
Livesay and Edwards, railway signal and permanent way engi- 
neers. In Fig. 1 is represented a plan of the arrangement, which, 
so far as the point X, differs in nothing from the ordinary plan 
of working points. Both in the plan Fig. 1 and in the elevation 
Fig. 2, B is a flat bar of 4in. wrought iron, held against the upper 
side of the rail and flush with its top surface. A lever L, joined 
to the ordinary lever R at the point X, works isochronously with 


it, imparting a motion to the bearings A, and causing them to 
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make a semi-revolution every time the points are shifted. The 
result of their half turn is to move the bar backwards and 
forwards through a longitudinal space of four inches, raising it at 
the same time to a maximum height of one inch over the top of 
the rail. The train during its passage presses upon the upper 
edge of this bar with the same force as upon the rail, and since 
the points cannot be moved without at the same time moving 
the bar and raising it during the motion an inch above the rail, 
it is manifest that their complete immovability is insured, unless 
we suppose the pointsman endowed with sufficient strength to 
lift the bar, train and all. In Fig. 3 the bar is shown attached 
to the bearer A, which is, in fact, a centre of motion, with the 
wheel resting uponit. The weight of the train keeps the bar down 
and virtually locks the points itself, making all the arrangement 
self-acting. There is no necessity for the bar being longer than 
what is sufficient to take two wheels, as shown in the eleva- 
tion; but it should never be less than this, for if a carriage were 
to tilt, and the pressure, consequently, taken off a couple, there 
would be none upon tke rail or bar throughout its length, and 
theoretically the points might then be shifted, although it is 
doubtful whether in actual practice there would be time enough 
for accomplishing iteven wilfully. Another advantage arising from 
this little piece of mechanism is that it will altogether relieve 
the pointsman from all uncertainty respecting the passage of the 
train. He will have no occasion to consider whether the train 
has passed or not, for so soon as it has passed he may reset the 
points, and he will not be able to do it before, either wittingly or 
unwittingly. If for no other reason than to “make assurance 
doubly sure,” every precaution, even to superfluity, should be 
taken upon our railways to ensure the impossibility of accidents. 
We can never obliterate the existence of what is termed chance 
in apy mundane affairs, but we can at least reduce its occurrence 
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within ny narrow limits. Captain Tyler has made a favourable 
report to the Board of Trade of the application of this apparatus 
of Messrs. Livesay and Edwards. It been laid down at the 
Waterloo junction of the South-Eastern and South-Western Rail- 
ways, where we inspected it, and at several other junctions; and 
there is no question but that it would constitute a valuable 
. addendum to all existing points. 

As a curious example of the good that sometimes results from 
evil, and apropos to our present subject, we quote the following :— 
As the train due at Holyhead at 2.25 p.m. yesterday was pro- 
ceeding from that station to the mail boat, the pointsman at the 
pier omitted to direct the train in its proper direction. Half the 
train, therefore, ran into a train of coal wagons, and was only 
prevented from running into the harbour by changing the points 
as the other half of the train passed, and throwing the latter part 
off the line which held on the former part. The carpenter of the 
Connaught was knocked down by a pair of gates being carried 
away by the engine, and had to remain in Holyhead. It is 
unnecessary to add that the above example could hardly be 
adduced as a reason for making all points movable during the 
passage of trains, and thus virtually negativing the contents of 
our article. 








THE AMERICAN GUN AT SHOEBURYNESS. 


Our readers will see from the following report of the trial 
of the American gun at Shoeburyness, extracted from the 
Times, that it has proved itself to be in every way 
inferior to the English 12-ton gun. It was unable to 
punch a target already riddled with shot, or to produce any 
serious racking action. The results obtained fully confirm 
every statement made in our pages regarding the relative 
powers of American and English guns, and should suffice 
to silence those who have urged upon the nation the 
importance of adopting American inventions if we would be 
safe in time of war:— 

As our experimental knowledge of gunnery advances the great 
windbags inflated by the breath of opponents are pierced one by 
one, and collapse accordingly. Four or five years ago we were told 
that rifled guns were mere shams, and that the 68-pounder would 
be, ‘‘ with a few insignificant exceptions,” the gun of the future. 
The “insignificant exceptions” have, however, developed into an 
array of ordnance so formidable that a ship armed with 68-pounders 
is now considered as hardly armed st all. When iron targets had 
attained a point from which they defied all but the strongest guns 
there was a great cry that the Americans should be followed in their 

ursuits of ton smooth-bores, and the air was full of dismal 
orebodings, prophesying ‘‘ woe to the nation that bows not down 
before the great American intellect ! There is but one system of 
ordnance, and Rodman and Dahlgren are its prophets.” It was in 
vain that scientific officers declared their power of calculating 
accurately enough for practical pu’ the results which must 
follow the action of known charges of powder upon known shot in 
known guns. Their opinions were treated as theoretical ideas, 
which would be dispersed on the first actual trial. So at last a 
real American big gun has been brought over to this country, with 
powder and shot of American manufacture, being precisely the 
ammunition used by the United States’ Government. After afew 
rounds to ascertain velocities, &c., the gun was fired on Wednes- 
day last at a target commonly known as ‘‘the 8in., with Warrior 
backing.” Now, this target was erected for various 7 ee 
purposes, its strength being designed to just resist a 9-in. rifled 
gun with steel projectile, and it was found te answer the purpose 
exactly. The only 9-in. projectiles whicli have penetrated it have 
been Palliser’s shells at 200 yards, and they not always. The 
= gun, however, can conquer its resistance without the least 

ifficulty. 

The 9-in. gun weighs 12 tons, and throws a shell of about 250 Ib., 
with a battering charge of 43 lb. of powder. 

The 15in. American gun weighs 19} tons, and its shots range 
from 453 lb., the weight of the cast iron projectile, to 498 lb., that 
of the steel shot. Its battering charge is 60lb. of American 
powder, equal to 501b. of English powder. A rough comparison 
of these two descriptions of powder may be interesting :— 


American. British L. G. Rifle. 

Number of grains to an ounce, abont 25 ee about 500. 
Percentage of ingredients— 

Nitre.. oe ee 76° ee - 3 

Sulphur oe ee 102 oe oe 10:3 

Charcoal oe oe - . « 44 
Moistare .. or oe ee 12 e °> 1-07 
Density oe oe beat 174 


But the trial was not only that of a gun against a target, but of 
material for shot also, and it must at once be acknowledged that 
the American cast iron shot proved itself to be excellent. -not as 
good as steel, but better than any ordinary English cast iron that 
we are accustomed to see in projectiles. To give the gun eve 
chance it was placed only seventy —_ from the target. It will 
be remembered that a round shot loses its velocity more quickly 
than an elongated one, because with the same weight it exposes 
more surface to the resistance of the air. 

The gun having been carefully loaded and directed against a 
sound part of the target as well as its rough tangent scale and 
sights would permit, the spectators ran to earth, for the life of an 
American gun firing battering charges can only be insured at a 
very high premium, the rule laid down being that twenty rounds 
with such charges are as many as should be fired unless in cases 
of great emergency. There were men upon the ground who 
expected to see the gun victorious, so when the roar of the dis- 
charge and the blow upon the target were heard, and the last 
splinters—of what—shot or target ?—had fallen, the faces that 
emerged from the bomb-proof shelter wore an eager expressio 
and speed rather than dignity was the rule as the visitors an 
members of the select committee ran towards the target. There 
it stood, unpierced, and at its foot a broken and misshapen black 
lump—the shot that had struck it. The blow had taken effect 
just at the lower edge of the upper plate, so that the force fell 
upon part of both plates, and therefore, upon a rather weak 

rtion of the construction. Nevertheless, the depth of the 
indent was only 4in., the hole measuring across l4in, by 13in. 
The plate was buckled 5in. at the deepest ye the total diameter 
of the portion thus bent being 40in. In rear two ribs were 
slightly cracked, and five a little b The plate was not 
pierced, the backing was not reached, the skin was intact. No 
entrance had been found for a single drop of water, no man would 
have been hurt unless he were leaning against the side of the shi 
when the shot struck. The projectile had done all that it co’ 
and showed by the large mass which remained unsplintered that 
its failure to penetrate was due to no weakness in itself. A better 
cast-iron shot could hardly be seen. 

For the next round a spherical shot of No. 6 Pon 1 iron, 
cast in sand, and SS was painfully lifted to the 
muzzle of the gun and ro. down upon a charge of American 
powder, similar to the first. This time more work was done upon 
the shot, less upon the target. Theindent could not be measured, 
because part of the projectile remained in the hole, the rest being 
dashed to pieces, leaving the broken surface almost flush with the 
face of the plate. There was a horizontal buckle of 1‘6in. over 5ft. 
No harm was done to the back of the target. The third round 
was fired shortly afterwards, an excellent shot of Firth’s steel 
being employed. Everything had been done to obtain a good pro- 
jectile—even to hardening it in oil—and it well sustained the 
character of the firm; but it could not get nearly through the 
target. As if loth to leave its work unaccomplished, it hung a 
truding from the face of the plate, and when shaken out - 
wards by the blow of another shot near it, disclosed an indent of 





8'2in, deep. There was a bucklo of 1’4in., diminishing gradually 


over a distance of 40in. in no serious damage was done to 
backing or skin ; the side of the ship would have been firm still, 
and the men safe at their quarters. 


It was no part of the programme on Wednesday to fire a Yin. 
shell di at the target, as this had been done frequent] 
before, and the results accurately taken; but one round was fi 
and is worth noting, chiefly from the curious circumstance, which 
has been y observed, that the effect of some of these 

rojectiles on pant On ae See & seventy yards. 
Whether the m was not quite so good, or whether, as is 
possible, the shot is steadier at the longer range than at the 
shorter, certain it is that the penetration was only 19}in., and the 
hole made was ter in diameter than was due to the size of the 
shell. A Qin. ll made a hole llin. in diameter, but did not 
disturb the skin. This is a problem worthy of investigation. We 
give below the details of the four rounds fired:— 

American 15-in. Gun—Weight of Gun, 19} Tons; Range, 70 
Yards.—First Round: American cast iron round shot; weight 
of shot, 453 lb.; diameter, 14°885in.; charge, 60 lb. American 
powder; velocity, 1170ft. per second; work, 4290 foot tons; work 

r inch of circumference, 91°7 foot tons; indent, 4in.; buckled, 
jin.; plate not penetrated. Second Round: Pontypool No. 6 
cast iron shot; ight of shot, 452°5 lb.; diameter, 14°89in.; 
oa, 60 lb. American powder; about 4290 foot tons; 
buckled, 1°6in.; total effect rather lessthan in No.l round. Third 
Round: Firth’s steel round shot; weight, 498 lb.; diameter, 
14,945in.; se American powder; velocity, 1134ft. per 
second; work, foot tons; work per inch of circumference, 9°46 
foot tons; indent, 8°2in.; buckled, 1°4in.; shot had seven radial 
cracks in it and remained. sticking in the plate. 

English 9-in. Gun — Weight, 12 Yons.—Chilled iron shell; 
weight, 250 1b.; charge, 43 lb. English L. G. rifle powder; velocity, 
1337ft. per second; work, 3100 foot tons; work per inch of cireum- 
ference, 110°9 foot tons; depth of indent, 19}in.; diameter of 
hole, Llin. 

Thus, then, we have gauged the power of the strongest American 
gun likely to be brought against us on any occasion, for excellent 
information from the United States leaves no doubt of the fact 
that there are but ten 20in. guns made, and that only eleven 
rounds altogether have been fired from them. We find that the 
penetrative effect of the ldin. gun is inferior to that of the English 
9in. rifled gun under circumstances the most favourable to the 
former. The American gun weighs as much as an English 9in. and 
a 7in. together, its life, with battering charges, is stated by the 
American military authorities to be very low ; and if we compare 
it with the English nearest its own weight the latter, though 
1} ton lighter, would be driving every shell through the sides of 
an ironclad inst which the smooth-bore could but rap beseech- 
ingly and without effect. Can any one doubt the issue of a com- 
bat between the two systems of artillery? The smooth bores look 
very big and threatening, and can doubtless make a great noise 
when their shot strikes the outside of a vessel, but the life of a 
ship is in its interior. Should we ever require heavy smooth- 
bore guns the experience obtained in our long course of experi- 
ments and manufacture would enable us to begin where they left 
off, and there is no reason to limit our ideas of possible wrought- 
iron smooth-bore ordnance under acalibre of 30in. If we desire to 
throw a heavy shot with a low velocity we can do so now by 
simply increasing the length of the projectile and decreasing the 
charge. So the lish guns can “rack” if they wish, while the 
American guns cannot en targets that may be easily pierced 
by rifle shot at high velocities. But, though the 15-in. shot did not 
get through the 8-in. plate and backing, it would have penetrated 
most of our ships, though not as easily as our guns would have 
penetrated theirs. It is an matter of calculation from data 
obtained on Wednesday that the 15-in. American cast iron shot 
would have been stopped by the Lord Warden, Bellerophon, Lord 
Clyde, and ships of that class, but the steel shot would have pene- 
trated all except the Hercules or Monarch, which are not yet 
afloat. This supposes a range of seventy yards and a direct blow. 
At 500 yards, or at a slight angle, it would penetrate the Warrior, 
but not ships of the classes named above. It is for the navy to 
say what protection they desire to have. The question of gun 
power may be considered as settled, only it must not be forgotten 
that the target fired at on Wednesday had been struck on previous 
occasions by more than 11,000 lb. of iron, —— by above 
1900 lb. of gunpowder, the work done upon it being over 130,000 
foot-tons. 
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1362. HENRY RICHARD COTTAM, St. Pancras Ironworks, Oid St. Pancras-road, 





London, * Imp in 
1364. HENRY RICHARD COTTAM, St. Pancras Ironworks, Old St. Pancras-road, 
ion, * I 1 bal and balustrades, and other 





ornamental rails.”—8th May, 1867. 

1630, ANDREW ALBRIGHT, Dryden, New York, U.S., ‘‘ Covering buckles, 
saddle-trees, turrets, hooks, and other metallic trimmines for carriages and 
harness with a coating of vulcanized or hard rubber, gutta-percha, or other 
gum.” — Ist June, 1867. 

1637. CHARLES LOUIS JOSEPH CARVILLE, Rue Sainte Appoline. Paris, ‘‘ Im- 
provements in the construction of steam boilers, and in apparatus connected 
therewith.”—3rd June, 1867. 

1653, THOMAS HARVEY SAUNDERS, Coombe-road, Sydenham, Kent, “A new 
oll or gas stove.” —5th June, 1867. 

1789. MORRIS LYONS, Suffolk-street, Birmingham, “ Improvements in making 
frames for looking glasses, pictures, and mouldings.””— 19°h June, 1867. 

1800. FREDERICK GEORGE NEWTON PERRETT, Somerton, Torquay, Devon- 
shire, “‘ Improvements in blind pulleys.” —20th June, 1867. 

1835, EDMUND LEAHY, Cardington-street, Euston-square, London, ‘‘ An im- 
proved solid cartridge case.""—24th June, 1867. 

1856. MATTHEW FONTAINE MAURY, Belsize-square, London, “‘ An improved 
method of protecting submarine cables when placed on board ship from 
injury by design, or from damage by accident, and for facilitating the paying 
of them out.”—26th June, 1867, 

1872, JOHN CASH and JOSEPH CASH, jun., Coventry, “ An improved sppa- 
ratus for winding bands or tapes.”—27th June, 1867. 

1930. GEORGE GORDON, Morley’s Hotel, Charing Cross, London, ‘‘ Improved 
means of, and apparatus for, washing and drying moist substances, or drying 
and burning granular subst or porating liquid , and for 
economising the waste heat produced in such "—2nd July, 1867. 

1938. DAVID PEMBERTON MORISON, Pelton Culliery, Chester-le-Street, Dur- 
ham, “ improvements in miners’ safety lamps.”—3rd July, 1867. 

1965. MICHAEL HENRY, Fleet-street, London, “ Imp in 
for raising and lowering heavy bodies.” -A communication from 
Vernay and Paul Lesourd, Boulevart St. Martin, Paris.—4th July, 1867. 

1969. PIERRE LOUIS FRANCOIS EUSTACHE . Boulog r- Mer, Pas 
de Calais, France, * A finger stall intended for writing with a single finger.” 

1972. HENRY CLIFTON CARVER, Manchester, ‘‘ Improvements in hoop-iron 
fastenings for bales.’—A communication from Edmund Drinkwater Carver 
and George Ashcroft, Alexandria, Egypt. - 5th July, 1867. 

1986. JOHN CLARKSON MAJOR, Wolverhampton, Staffordshire, ‘* Imp: 
in furnaces for production of heat by burning tar, petroleum, and other 
liquid combustibles, and in the mode of concucting the burning of the said 
combustibles.” 

1988. GEORGE SEVERN, Hampstead-road, London, ‘‘ Improvements in refrige- 

for cooling worts and other liquids.”—6th July, 1867. 

1990. JASPER CAPPER, Waterloo, near Liverpool, “ Improvements in the 


imney 
1992 IVIE MACKIE MCGE£ORGE, Commune Newry, Ireland, and ALFRED PAUL, 
Clevedon-street, Liverpool, ‘* A new or improved plug valve.” eam, 
, Ham; 


1996. WILLIAM TASKER, jun., Waterloo ks, near 
Leicester, and WILLIAM HEMSLEY, Melbourne, 


** Improvements in th nes.” 

1998. ARCHIBALD TURNER, 

Derbyshire, *‘ An im; manofacture of elastic woven fabric, applicable 
to the manufacture of gloves, draw~rs, under-shirts, and other elastic articles 
usually made from or knitted fabrics.” 

2000. MATTHEW PIERS WATT BOULTON, Tew Park, Oxford, “‘ Improvements 
in engines worked by the combustivn of inflammable aeriform fluids and in 
apparatus for producing such fluids.”’ 

2002. WILLIAM ANDREWS, Union Lronworks, Melksham, Wiltshire, ‘‘ Improve- 
ments in hay-making machines.”—8th July, 1867. 

2006. GUSTAVE GABILLON, Rue Joquelet, “A process to prepare and 
preserve paper and tissues with a solution of perchloride of iron, intended for 
stopping the bleeding of wounds.” 
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2010. EDWIN CROOK and FREDERICK CROOK, Carnaby-street, London, ‘‘ A 
new or improved mach‘ne for crushing bones and other materials.” 

2014. WILLIAM WOOD, Monkhill, near Pontefract, Yorkshire, “* improvements 
in the manufacture of Turkey, Wilton, Brussels, tapestry, and other terry 


and cut pile carpets and 
2016, WILLIAM STRATFORD ANDREWS, Hampstead-villa, Abbey-road, St. 
John's Wood, London, “ Improvements in means or apparatus used in effect- 
ing teleg: communications.”"—9th July, 1867. 

2018, JAMES EDWARD WHITING, Victoria-street, Westminster, “ Improvements 
n suspension bridges other structures in which girders are d 
2019. JAMES SAMUEL HOOD, Vivian-road, near » London, **Im- 

provements in life buoys.” 


2020. DANIEL COLLINGS and JOHN COLLINGE, Oldham, Lancashire, 
provements in looms tor weaving sponge clotiis by power.” 

2021. HOWARD BUsBY FOX, Oxton, Cheshire, and JAMES TURNER HALL, 
Liverpo»l, “ An improved stopper for bottles, jars, casks, and other vessels.” 

2022. FREDERIC HOLMES, Plumstead, Kent, “ Improvements in pups.” 

2023, JAMES NOAH PATMAN and HENRY MATTHEWS DAVEY, Standard Iron- 
works, , Essex, “ Improvements in drying wheat and other grain, 
and pulse and seeds and in the apparatus employed therein.” 

2024. GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, “ An improved 
metallic eye for laces.”—A communication from Louis Christian Hoffmeister, 
Philadelphia, Pennsylvania, U.S. 

2025. WILLIAM HEYES ani WILLIAM BEVAN, Dukinfield, Cheshire, ‘‘ An im- 
proved seif-acting huckle or coupling to be employed for lifting, hoisting, or 
winding at coal pits, or for other similar purposes.” 

2026. WILLIAM LLOYD WISE, Chandos Chambers, Adelphi, Westminster, “ Im- 
p in the fi of ings for the permanent ways of rail- 
ways.” —A communication from M. Clere, Paris. 

2027. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improved 
apparatus for boring or perforating rocks. metals, or other substances,"—A 
communication from Horric de la Roche Tolay, Rue St. Sebastien, Paris. 

2028. GEORGE ROUGHTON BROMAGE AMOTT, GI “Improved ma- 
chinery for making pricks for building and other purposes, and of coal, peat 
or other substances to be used as fuel.” : 

2029. ALEXANDER HORACE BRANDON, Rue Gaillon. Paris, “ Improvements in 
wood-p aning machines.”—A communication from Baxter Doddridge Whit- 
ney, Winchendon, U.S. 

2050. ALEXANDER HORACE BRANDON, Rue Galllon, Paris, ‘‘An improved 
circuiar saw machine.”— A communication from Baxter Doddridge Whitney, 
Winchendon, U.8.—10th July, 1»67. 

2051. JOSEPH STIRK and HORATIA BYCROFT, Burton-on-Trent, Staffordsnire, 
“Improvements in refrigerators for cooling worts and other liquids, which 
improvements are also applic «ble to condensers used in distiilation. ’ 

2032. JOSEPH BOYES FRAISER, Kenilworth, Warwickshire, “* New or im- 
proved machinery to be employed in the manufacture of watches aud 
chronometers.” 

2033. JOHN SHARP HENDERSON and JOHN MACINTOSH, Aberdeen, N.B, “Im- 
provements in the manufacture of cylindrical metallic cases, and in the 
machinery or apparatus employed theretor.” 

2034, JOHN HENRY JOHNSON, Lincoln's inn-fields, London, ‘‘ Improvements in 
the manufacture of refined sugar.”"—A communication from Edward Peers 
Eastwick Baitimore, Maryland, U.S. 

2036. KEN&ZLM JOHN WINSLOW, Montpelier-row, Twickenham, Middlesex, 
“ An improvet method of conveying the rotary motion to axles of steam 
engines, and all machimes and carriages where cranks are used.” 

2037. BENJAMIN HUNT, Culford saffulk, “ Imp m the t 
of bearings for mach very, agricultural implements, and carriages.” 

2033. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements in 
the construction of the permanent way of railways.”"—A communication 
from Gustavas Natorp, New York, U 8. 

2039. JOHN SMITH BURKE and BENJAMIN BURLEIGH, Queen‘s-square, West- 

of ty, 


, 














minster, ‘* Improvements in the q works and 
foundations,” 
204’, EDWARD HOHENBRUCK, Park-square West, Regent's Park, “ Improve- 


ments in breech-'oxding fire-arms "—11th July, 1867. 

2041. ROBERT ALEXANDER KENNEDY, Alderley Edge, Cheshire, “ Improve- 
men's in doors and windows and fastenings for the same.” 

2042. JAMES NELSON, Bonner's-field, Sunderland, Durham, *‘ Improvements in 
the cas:ing of huliow and other fire-bars.” 

2043. JEAN BAPTISTE ELOYNE GRAND PERRIN, Rue d’Enghein, Paris, “ An 
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2046. JAMES HARGREAVES, App'eton-within-Widnes, Lancashire, “ Improve- 
ments in the manufacture of steel and soft iron from cast iron.” 

2407. WILLIAM BLACKETT HAIGH, Oldham, Lancashire, *‘ improvements in 
machinery for tenoning wood.” 

2948, JONATHAN KELLETT, Clarence Ironworks, Leeds, Yorkshire, ‘‘ Improve- 
ments in or applicable to steam boiler and other fu for the b 
or prevention of smoke and economising fuel.” 

2049. GEORGE SINCLAIR, Leith, Edinburgh, N.B., “ Improvements in steam 
boilers and furnaces.” 

2050. CHARLES TITUS HIGGINBOTHAM,, Glasgow, Lanarkshire, N.B., *‘ An 
improved arrangement or construction of furnaces to be used for preventing 
smoke and effecting economy of fuel.” 

2051. JOHN HENRY JOHNSON, Lincoln's-inn-fields, London, “‘ Improvements 
in apparatus for cutting or mincing meat, vegetables. and other substances,” 
—A communication from David Lyman, Middlefield, Connecticut, U.S. 

2052. ALEXANDER MELVILLE CLARK. Chancery-lane, London, ‘* Improvements 
in the construction of lifeboats, aud in detaching tackle for boats.”"—A com- 
munication from Milton Vorse Nobles, David Decker, and William James 
Dounce, E mira, Chemung, New York, U.S. 

2053. JOHN PASFLELD, Sedgley, Staffordshire, ‘‘ Improvements in safety or 
relief valves.” 

2054. DAVID MARR HENDERSON, Smethwick, Staffordshire, “ Improvements in 
the framing of lighthou-e lanterns, and of the optical apparatus of lighthouses,” 

2055. ADOLPHUS EDWARD HERRMANN, Mincing-lane, London, ‘* An improved 
compound to be used for igniting fires.”—-A communication from Heinrich 
Wailtjen, Bremen. 

2056. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
**Improvements in the manufacture of corsets.’——A commurication from 
Joseph Beal, Granville Webster, Edward Sawyer, and John Hunt, Boswn, 
Massachusetts, U.S. 

2057. JAMES LAING, Deptford Yard, Sunderland, ‘‘ An improvement in fasten- 
ing wood to iron, applicable in securing the planking of composite ships to 
the iron trame, ahd for other similar purposes.” 

2058. ERASTUS BRIGHAM BIGELOW, Gresham Hotel, Dublin, Ireland, “ Im- 
provements in power iooms.” 12th July, 1867. 

2059. PIERRE MICHEL ALBERT LAURENT, St. Nazaire Town, France, “A 
certain 'mprovement in nautical compasses.” 

2060. REUBEN SIMS and JOHN WREST, Bedford, Lancashire, “Certain im- 
provements in axricultural apparatus called horse rakes.” 

2061. JACOB WALKER, Wolverhampton, ffordshire. ‘*‘ Improvements in the 
manufacture of cl ps or spring boxes for railway and other carriages, and in 
macuinery or apparatus to be employed therein.” 

2062. WILLIAM DRURY, Thorne-street, Wandsworth-road, Surrey, and 
CHARLES WEsTRUP, Old-street-road, Lundon, ‘* Improvements in the means 
of indicating numbers and names on doors of private houses.” 

2064. HENRY BELL, Birmingham, “ Improvements in heel tips and toe tips for 
boots and shoes ” 

2066. HENRY DUKE, Liverpool, “ Improvements in apparatus for reefing and 
furling ships’ square sails,” 

2067. EDWARD THOMAS HUGHES, Chancery-lane, London, ‘‘ An hydraulic self- 
acting vent peg.’ —A communication from Henry Clarke, Rouen, France. 

2068. JOHN CARTER KAMSDEN, Brauford, Y hire, “* imp in 
and healds used in weaving.” 

2070. JOHN GARRETT TONGUE, Southampton-buildings, Chancery-lane, Lon- 
don, ** improvements im the construction of instruments or apparatus for 
ruling parallel, angular, and curved tines "—A communication from Thomas 
Piatti. Rue Truffaut aux Batignoiles, Paris.—12th July 1867. 

2072. iSHAM BAGGS, High Holborn, London, ** Imp: in the 
tion of washing-basins and other utensils for holding liquids.” 

2076. JOHN MUIR HETHERINGTON, Manchester, and ROBERT WALKER PIT- 
FIELD, Bolton, L hire, ** impr in machinery for preparing and 
spinning or doubling cotton and other fibrous »” 

2080. JAMES THOMAS SKINNER, Keele, Newcastle, Staffordshire, ‘‘ Improve- 
ments in apparatus for facilitating communication between the guard and 
the passengers in a railway train.” —15th July, 1867. 

2082. FREDERICK BEIOLEY VALLANCE, Hanover-terrace, Regent's Park, Lon- 
don, ** Luprovements in jamps for burning hydrocarbon, essential and 
mineral oils, alcohol, ether, turpentine, and other spirits, animal and 
vegetable oils, and other inflammable liquids.”—A communication from Louis 
Auguste Chobert, Nanterre, Seine, France. —16th July, 1867 

2092. THOMAS ARCHER, jun., Gateshead on-Tyne, Darham, ** Improvements in 

binery or apparatus for crushing and pulverising ores, stones, and other 
hard substances.” 


2094. GEORGE WEEDON, King-street, Soho, London, “ Improvements in knife- 
cleaning machines.” 

2096. AUGUSTE DE SMET, Ghent, Belgium, “Improvements in means of com- 
municating motion to the of spinning, roving, doubling, twisting, 
winding and other s‘milar machines.” 

2100. JOHN HENRY JOHNSON, | incelo’s-inn-fields, London, ‘‘ Improvements in 
the t of olls."—A communication 


and pur from Felix 
Asselin, Paris.—17th July, 1867. 
inventions Protected for Six Months by the Deposit of 
Compiete Specifications. 
2117. GEORGE TOMLINSON BOUSFIELD, Park, Brixton, Surrey, 
oom- 


Loughborongh . 
** Improvements in sel'-lubricating bolsters for spinning machines "—A 
munication from Erastus Newton Steere, Providence, Rhode Island, U.s.— 


‘uly. 

2134. WILLIAM ROBERT LAKE, Seenengtn eee ey ae, 
“ An improved apparatus for cleaning and other tubes.”.-A commani- 
cation from John Baptiste Christoffel, Samuel Booth, and Samuei Booth, 
jan., New York, U.S.—22nd July, 1867. 
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Patents on which the Stamp Duty of £59 has been Paid. 

1882, JAMES LIVESEY, Cannon-street West, and JOHN EDWARDS, Basinghall- 
street, London, ‘ Railway permanent way.”—2>th July, 1864. 

tue Bavio | BARKER, Ceylon-street, Battersea Park, Surrey, “ Artificial 

aa July, 1864. 

1854 GORGE LANSDOWN, St. Augustine-road, ny ee rg London 
“Com nunicatior, between passengers in trains.” —26¢h July. | 

a BINDON BLOOD STONBY, Dublia, * Raising heavy edie.” 16th August, 


2922 JOHN PALEY and THOMAS RAWSTHORNE, Preston, Lancashire, “ Mules 
for spt ving” 23rd November, | 

1864. WILLIAM !RWIN, Limerick, "Ireland, “ Preventing incrustation in 
boilers,"— 2th Judy, \864, 

1904. FREDERICK EDWARD BLACKET BEAUMONT, Dover, Kent, ** Driving 
galleries through stone or rock.” —30th July, 1864. 

1930, VERCY GRAHAM BUCHANAN WeESTMACOTT, Elswick, Newcastle-on- 
Tyne, *‘ Hydraulic cranes.”—ard August, 1864. 


Patents on which the Stamp Duty of £100 has been Paid 


1803 Sey. 08 PILKINGTON, Fish-street-hill, London, ‘‘ Water-tight roofs, &c.”— 
25th Jul; 

1810 TUADpBts FOWLER and Dez GRASSE FOWLER, Northford, Connecticut, 
US., * Pins.”—2>th July, 1 

1811. LEONARD KABERRY, Bochdale, Lancashire, ‘Spinning cotton, &c.”— 
25th July. 1860 

gO JOHN HAMILTON, jun., Liverpool, ‘ Vessels propelled by steam.” »~ 98th 

Y; ! ° 


Notices of Intention to Proceed with Patenta. 

767. STEPHEN HOLNESS, Albany-terrace, Victoria Park, London, “ Improve- 
ments in the mode or means of rotating brushes or other articies for which 
a circular or revulving motion is required.”—16th March, '857. 

777. HENRY JUSTINIAN NEWCOME, King William-street, London, *‘ Improved 
apparstus for warin-ng or heating baildings. ’ 

718 HEN&@Y SIMMS, Gay-street, Bath. Somerset, “ Improvea apparatus to be 

used In conne-tion with pianofortes.”— 18th March, <<" 

787. FRANCIS GREGORY, Haynes, Sa!ford, | ” in ma- 
senate 9 or apparatus for refrigerating purposes used in breweries and dis- 
tilleries 

796. THOMAS AVELING, Rochester, Kent, 
rollers.” —19th March. 1867. 

806. SIONEY MASON TYLER, Brooklyn, New York, U.S., ‘‘ Improvements in 
sewing mach'nes ” 

808. BENJAMIN JACKSON SMITH, Tangler-place, Eton, “ Improvements in 
apparatus for protecting watches in the pocket.’ 

809. JOHN RUSSELL SWANN, Windsor Coilege, Montgomery-street, Edinburgh, 
“ Improvements in steam boilers and in apparatus for hea*ing the same, and 
also for obtaining heat for other purposes.”—20¢h March, 1867. 

815. JAMES KOOTH, Halifax, Yorkshire, “ Improvements in the manufacture of 
textile fabrics, and in the means or apparatus employed therein.” 

818. HENRY CLIFTON, New Bond-street, London, ** Improvements in refrige- 
rators, ice safes, and preserving cabinets.” 

822. JAMES ALFRED LIMBERT. Gravesend, Kent, “ Improvements in machinery 
or apparatus tur rai-ing, lowering, a.d moving heavy bodies, which improve- 
ments are also applicable for operating punching machines. screw presses, 
and the feed motion of circular and other saws and wocd-planing machines,” 

826. WILLIAM DREDGE PLAYER Birmiagham, “Improvements in covers for 
the top~ of notiles, jars, and other vessels."—2\st March. \*67. 

820, CHARLES KAUFMANN. Rue Laffitte, Paris, ‘An improvement in collars, 
= ad similar articles compused of paper, or of paper and tissue com- 

834. GEORGE LITTLE, Oldham, I hi ts in 
combing cotton, wool, and other fibrous thane ne 

836 JOSEPH WHITLEY, Leeds, Yorkshire, ‘‘ Improvements in stop valves or 
taps ‘or steam and water.” 

837. JOHN LAWSON, Leeds, Yorkshire, “ Imp in hi 
spinning flax, tow, hemp, and other fibres."’ 

839. GEORGE ADAMS, Great Sutton-street, and bene og THOMAS WHITEMAN, 
Maitlan’ Park Crescent, London, “ h for printing 
and indenting portions of railway tickets, and for cher! ke purposes,” 

$40, SAMUEL SEDGWICK, Condor Park, Derbyshire, *‘ improvements in ma- 
chinery or apparavus for rolling svikes, nails, bolts, or other similar articles 
from reds, sheets or bars of iron or other metal or malleable substances, and 
in preparing, shaping, slitting, and manufacturing same and for the construc- 
= of furnaces for heating iron, or tor other similar purposes."—22nd M. 

844. ROBERT DUNCAN, Partick, Lanarkshire, N.B., 

845. JOHN HENRY SOLLER and EDWARD BARBER, Clerkenwell, 
* Improvements in umbrellas and paraso’s.” 

853. JOHN GARRETT TONGUE, Southampton-buildings, Chancery -lane, 
London, “ Improvements in reins for horses.”—A communicatio.: from John 
Muir, Mary Avn Wilson Ringler, and Sarah Emma Kelly, New York, U.S. 

854. JOHN GARRETT TONGUE, Southampton buildings, Chancery-lane, Lon- 
don, * Improvements in jumping or skipping hoops.” —A communication from 
Charles Lyman Browne, Brooklyn New York, U.S.—23rd March, 187. 

859 GORGE DAVIES, Serle-street, Lincoln s-inn, London, ** lwprovements in 
rotary digging machines and jn teeth for the same.”"—A communication from 
George Granville tobdell, Wilmington, Delaware, U.S. 

862. ROBERT HIGGINS, Marchwood Park, h » “Imp its in 
cultivating land, and in apparatus employed therein.” 

863. ANDREW WYLRY, Barker-street, Aston Manor, Warwickshire, ‘* Improve- 
ments in breech-lvading fire-arms and bayonets for the same.”—25th March, 
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* Improvements in cranes.” 
London, 





1867. 
869. ALEXANDER SOUTHWOOD STOCKER, Lamb's Conduit street London, ‘‘Im- 
3 in the of stoppers to be applied to bottles and other 
receptacles,” 

875. AUGUSTE FREDERIC LAMGIN, Rue St. Appoline, Paris, “ A new or im- 
proved satety cairiage or velicie, comprising an instantaneous unyoking or 
releasing apparatus, a break, and apparatus connected therewith.”—26th 
March. \867. 

#88. HENRY SHARP and FRANCIS WILLIAM WEBB, Boltcn-le-Moors, Lanca- 
sbire, ‘* improvements in machinery and apparatus employed in the manu- 
facture of iron and steel by the Bessemer process.” 

889. JEAN MARIE JOMAIN Rue de Malte, Paris, *‘ Improvements in the manu- 
facture of iron outside Venetian blinds.” 

892. GEORGE RICHARD POSTLETHWAITE, Harborne, Staffordshire, “ Improve- 
ments in machinery used in the manufacture of screw nuts and washers.” 
895. JEAN MARIE LAURENT Lyons, France, ‘ Improvements In setting razors, 

and in the strops for that purpose ” 

901. JOSEF WERNDL. Steyr, Austria, “Improvements in breech-loading fire- 
arms '"—27th March, 187. 

922. ENOCH HARRISON AYDON, Wandsworth, Surrey, and EDWARD FIELD, 
Chandos Chambers, Adelyhi, Westminster, “ Improvements in the smelting 
and tresiment of iron and other ores, in the fuel and other materials made 
use of in such treat«ent, a) d in apparatus for supplying the same to blast, 
puddling, and any other furnaces and fires in or by which great heat is 
required to be generated, parts of which improvements are applicable also to 
other po rposes.” 

936. EDWIN WILLIAM BALL, Birmingham, “ Improvements in gas fire-places 
and gas -toves and in apparatus for heating conservatories and other rooms,” 

939. WILLIAM GADD, Portland-road, and LOUIS BAILLON, St Mary’s Gate, 
Nottingham, “improvements in the manufacture of bvot elastic web and 
other fabrics.”"—29/h March, 1§67. 

944. THOMAS PRIDEAUX, Sheffield, Yorkshire, “ Improvements in blast fur- 
Naces or cupoins.’ 

946. SAMUEL MONTAGUE GROVER, Worsley, Lancashire, ‘“‘ Improvements in 
machinery or appa atus to be employed in doubling or twisting cotton, wool, 
or other Mbrous substances ” 

954. WILLIAM CLARK, Chancery-lane, London, “ Improvements in apparatus 
for the maiiutacture of bricks, tiles, and other articles of plastic material.”— 
— a from Frederick Hertel, Boulevart St. Martin, Pa:is.—3 th 

are. 

1000. GEORGE EDWARD VAN DERBURGH, New York, U.S., “ An improved 
artificial stone for grinding, whetting or polishing purposes, and a process for 
producing the same.”— 3rd April, 1-67. 

1008. ALFRED VINCENT NEWTON, Chancery-lane, London, “Improved ma- 
chinery tor picking and gmning cotton””—A communication trom Enoch 
O-g od. Boston, Massachusetts U.S - 10th April 867 

1079 JAMES HIGGINS and THOMAS SCHOFIELD WHITWORTH, Salford, Lanca- 
shire, ** impiovewents in machinery for * i pr and spinning cotton and 
other fibrous ma erials.”"—11th April, 1867 

1507. WILLIAM NICHOLS, JAMES BURNLEY, THOMAS WILSON, and GEORGE 
JACKSON, Leds, Yorkshire, * Improvements in machinery for breaking or 
cult ng ax, hemp, jute and other fibrous materials." —v\st May, 1867. 








1524, ALEXANDER heme CLARK, Chancery-lane, London, “ An improved j 





fabric tor the fi re of th belting, and for other purposes.” A 
communication from Sones Marchall Crane and James Jrewer Crane, Dalton, 
Beikshire Massachusetts U.s,—22nd May, 1867. 

1789. STEPHEN TUDDENHAM, Lower Marsh, Lambeth, Surrey, “ Improvements 
itt the con truction and manufacture of iron or metal rail, rods, or bars for 
balconies, gates, railings, pillars, standards, or columns, and other useful 
purposes, aud also in the machinery employed therein.” 

1142. SUTTON EDWARD CROW, Stratford, Essex, “‘ Improvements in apparatus 
to b_ used in connexion with steam boller and other furnaces to adapt them 
for burwing creo-ote and other combustible liq sids,” - 14th June, 1867. 

1863. WILLIAM ROBERT LAKE, Soutoampton-buildings, Chancery-'ane, London, 
“improvements in churns."—A communication from Williaa Hookes 
Tambling, Mazo Maine, Wisconsin, U.S.—2:th June, 1867. 

1931. JOHN SOMERVILLE and ROBERT ELSDON, Maidstone, Kent, “ Improve- 
menis in the treaunent of severe employed in the manufacture and | 

oer. used in the purification of — 3rd July 1867. 

1 LIAM ROBERT LAKE, Sou 


, * Impr ovements in the manufacture of gas, and in appa- 





j compartments are also supplied through lids iu the cover. 


ampton-Dullings Chancery-lane, Lon- | 
illuminating 


 ratus employed in the said manufacture.”—A communication from George A 
McThenny, Washington, Columbia, U.S.—4th July, 1867. 

1973, WILLTAM ROBERT LAKE, Southampton-bu‘idings, Chancery-lane, Lon- 
don, in hinery for manufacturing metal tubes.’—A 
communication from Charles Granville Smith, Chelsea, Massachusetts, U.S. 
—5th July, 1867. 

2089 HENRI ADRIEN BONNEVILLE. Porchester-terrace, Bayswater, London, 
“Improvements in the permanent i 4 of railroads’”"—A communication 
from Achille Philippe Cyprien Mons, Belgium.—16th July, 1367. 
All bevieg an interest in opposing any one of such applications 

should leave. leave Bone ER ars in yy | of their objections to such —— at 

the office of the Patents, within fourteen days of its date. 
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ABSTRACTS OF SPECIFICATIONS, 


following descriptions are made from Abstracts prepared ore ir THE 
ENGINEER, at the office of her Majesty's Commissioners of Pt 


Class 1—PRIME MOVERS. 
Foslofing J fat Steam and other Engines, Horse, Wind, and 
ter Mills, Gearing, Boilers, Fittings, &c. 
3267. J. rowan and J SMITH, Rochdale, “ Applying motive power to saw 
— Dated \2th December, | 1 66. 

This lerention relates to those saw frames which are driven by the direct 
action of steam or air, and consists, Firstly, in so regulating the motion of the 
valves of such steam or air cylinders or the laps thereof that the induction 
passage is opened before the piston has completed its stroke, and the said fluid 
therefore opposes the piston and acts as a cushion for it to abut against. Secondly. 
the invention consists in a method of giving motion to such valves as aforesaid 
For this purpose the inventor employs a link ted at one end to the saw 
frame and adapted at the other end by a centre pin to a slot, within which the 
said pin can slide. To this link is jointed another which is connected to an arm 
turning upon a fixed centre, and carrying the rod of the slide valve. As the 
saw frame moves upwards and downwards, the centre pin of the link carried 
thereby moves in the above-mentioned siot, and they make this centre pin ad- 
justable in order to determine the motion of the valve, and thus the first part 
of the invention may be accomplished. Thirdly the invention consists in 
another method of giving motion to the valves of such steam and air cylinders. 
—Not proceeded with. 


The 











Class 2.—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
ques .* Fittings, Sailing Vessels, Boats, Carriages, Carts, 
‘arness, &c. 


3182, J. SMEETON, Fteldgate-street, London, “‘ Signalling apparatus for railway 
trains ’—Dated 4th December, 1%64, 

On the outside of each of the railway carriages of a train the inventor 
hinges or joints a hollow flap in the form of a flat box. The insi‘e of the 
said flap contains a lamp and the sides have panes of red glass inserted in them, 
a door at one side giving access to the saidlamp. This hollow flap constitutes 
a day and night signal, as hereinafter explained. The hollow flap or signal 
turns on pivots or axes in brackets attached to the side of the railway carriage. 
By means of these pivots the said flap or signal may be placed parallel to the 
side of the carriage or at right angles thereto and is also capable of a limited 
rising and talling motion The bottom bracket, in which the flap works, has 
depending from it a tubular detonating signal, the said signal being discharged 
in the manner hereinafter explained. The top of the detonating signal is 
provided with a nipple piece upon which a percussion cap is placed. The 
detonating signal screws into the bottom b-acket, the nipple piece descrined 
occupying the lower part of the hole or depression in which the lower pivot 
of the binged flap works. The said bottom bracket is formed with two steps 
or parts situated in different planes. The lower step contains the hole in 
which the lower pivot of the flap works, and the upper step is made of a semi- 
circular figure in which the edge of the flap is supported and on which it 
worss. When the flap or signal ts in its normal position, that fs, is situated 
parallel to the side of the carriage, the inner edge of its hinged end occupies 
the top step on the lower bracket. On turning the flap or signal outwards, or 
a' right angles to the side of the carriage the flap or signal drops from the top 
step of the bearing to the bottom »tep. By this descent of the flap its lower 
pivot strikes the percussion cap on the detonating signal, and discharges the 
same. After the signaliing apparatus has been used the hinged flap is lifted to 
the top step of the bracket, when it can be turned on its pivots and placed against 
the side of the carriage. By removing the discharge signal and screwing a 
fresh one in its place the signalling apparatus is again ready for use.—Not 
proceeded with. 





Class 3.-F ABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, dc. 

3184. J BROADBENT, Rochdale, “ Manufacture of ‘weft forks’ used in power 

looms for weaving cotton, &e”— Dated 4th December, 1866. 

One method of carrying out this invention consists in making the joint or 
centre upon which the fork is suspended by turning up or soldering on two lugs 
or ears, one at each side of the fork, as is usua'iy done, and forming a hollow or 
recess acros+ the fork, so that the pin upon which it is hung ony bears or 
t-uches in the lugs at ea-h side. Weft forks may thus be made by stamping 
out plate or sheet metal to the required form, and bending up the lugs at each 
side and the catch at one end and the prongs at the other and will then 
require only a small amount of finish'ng, and will be much more economical 
and stronger and work more freely than weft forks as hitherto made. 

a, E. L. PARAIRE, Regent's Park, London, ** Looms ””"—Dated 4th December, 

866. 

The chief object of this invention is to economise the power required to drive 
the shuttles oi pneumatic looms. To this end the patentee has designed a novel 
ar'angrment of parts for admitting the compre-sed air behind the shuttle for 
the purpose of propelling the same through the open shed, and for reversing the 
direction of the current of air to return the shuttie through the next open shed. 
In the centre of the sley beam Le fixes an air supply tube, which he connects by 
Means 0: a fi-xible pipe toa compresed air chamber, or an air main leading 
therefrom. Toe dixcharge of air from the supply tube on to either end of the 
shuttle is governed by valves—one at each end of the sley—wh ch »re * eut to 
their seat by coiled -prings, and are raised by the action of adjustable tappets 
to allow the di-cha:ge of a column of compressed air on to the end of the 
shuitle. The discharging ends of the air pa-sages a’e brought into a tine with 
the axis of the shuttle. He also provides elastic stops or friction surfaces, 
which serve to arrest the progress of the shuttle by retarding its motion when 
it has arrived near the end of its course. 





Class 4. AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
3806. a SYMM, a Stock field-on- Tyne, “ Sheep and cattle racks.”— Dated 
hth lst6 
This invention consisis in constructing a divider between two troughs which 
respectively extend the length of the two sides of a sheep rack or between two 
rows of troughs a sbeep rack, and in ec nstructing above this divider a 
chamber which extends lengthwi-e of the rack, and the central vertical 
line of which is immediately above the centre or peint of the divider. The divicer 
is preferably composed of the back part oi the trough~ at the two sides of the 
rack, which backs are inclined so as to meet each other at the wop and from 
the divis jer. The chamber is filled with corn through lids in the cover ot the 
rack, and @ portion of this corn talls into the troughs : hrough the space betwecn 
the low er edge of the chamber and the divider, the divider separating the corn as 


it falix, so that an equal quantity is supplied to each trough ; a8 the sheep eat the | 


corn in the trough more corn falls trom the chamber, but the divider prevents 
the corn falling sufficiently to overflow the troughs. 
divided vertically it desired. The invention further consists in earrying up 
from the lower part of the c rn chamber on each side to or near vo the outer 
edge of the cover of the rack wire racks which constitute, with the sides of 
the corn chamber, compariments for holding bay or other like food. These 
Any bay which 


falis th:ough the wire racks wiil be received in one or other of the troughs. The 


tacks betore describ.d may be mounted on wheels for convenience of 
By mounting the racks upon wheels of larger diameter they will 
for cattle.—Not proceeded with, 


fhoving. 
answer 





The chamber may be ' 


Class 6—BUILDING 
Including re and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, de 3 


3264. T. Jones, Aberavon, Glamorgan, a to window 
sashes and mes.” — Dated 12th December, 1866 
This invention cout in novel cevenanaants for opening and 
windows, and retaining them in any desired position, the object being to 
pense with weighted sash lines. 





Class 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, dc. 
3244. H. te Fo voy villas, Kensington, ** Breech-loading fire-arms.”— 
Dated »th December. \ 


In por bad brevets . fire-arms according to this invention the 
“breech end of the barrel has connected to or formed on it a tubular form- 
ing a continuation of the barrel; the upper portion of the forward end of the 
tubular body is cut away in order to admit of a cartridge being inserted into 
the rear end of the barre! through the opening so formed Slidng to and fro 
within the body is a tubular breech piece, the forward end of which closes the 
rear end of the barrel when the arm is loaded ready for firing; the rear eud 
of the breech piece is closed by a lever pin jointed to it, and by th’s lever the 
breech plece is fixed when the breech is closed. By this arrangement the 
breech plug only slides to and fro, and is | eked by pressing d»wn a lever pin 
jointed to ivs rear end, n place of the slid ng breech pivg being locked by turn- 
ing it round on its axis, as heretofore usual, When the breech is closed the 
lever lies alon; the top of the small of the stock, and its rear end is held by a 
spring catch ; a thumb-piece is also formed on this end of the lever arm, by 
which the lever can be turned upw.rds to allow of the breech block being 
drawn back. The tubular breech piece can then be slid backwards until its 
forward end has Leen drawn back b yond the portion of the body that is open 
at the top When the breech piece is in this position a cartridge can be inserted 
through the open top of the body into the rear end of the barrel in the centre 
of the breech piece is a rod or plunger capable of sliding to and fro concen- 
trically within it; behind the rod is a spiral -pring, which presses constantly 
against its rear end. ‘The rear end of the spring bears against the front of the 
lever which closes the rear end of the sliding breech plug, 80 that the sliding 
rod is pressed c ns‘antly towards its foremost position. On the forward end of 
the plunger is a small pr j-cting piece, which passes through a hole in the 
forward end of the breech piece, and acts as a “striker” to explode a cap or 
percussion arrangement in the centre of the ba-e of the cartridge placed in the 
birrel. When the tubular breech piece is drawn back, a projection on the 
plunger above mentioned is moved back beyond + spring catch which retains 
it; this catch passes up through a slot in the under side of the tubular breech 
piece, The catch is connected to the trigger, so that the breech pick having 
been c’osed, the catch may be withdrawn by pulling the trigger, and the striker 
be thus set Tree to be driven forward by the spiral «pring to explode the cart- 
ridge immediately ; the trigger may be prevented from withdrawing the catch 
that holds back the striker by a belt, so that it shall prevent the catch from 
being moved In order to withdraw the empty cartridge case after the piece 
has been exploded, the forward end of the breech piece carries on its upper end 
an extractor composed of a spring formed at its forward end wih ailug or 
hook, which, when the brecch is cl sed passes beyond the flange formed around 
the base of the cartridge and springs downwards behind it, so that, when the 
breech piece is drawn back, the spring is drawn back with it; or 'wosuch 
springs may be employed one on either side of the forwa'd end of the plug. 
After the breech piece has been drawn back a distance, the cartridge case is by 
astop at the bottom of body stopped from being drawn further back; the 
spring lug or lugs, which was or were driving back the cartridge case, will then 
Pass Over the flange of the case. at the same time that the case will be sume- 
what tilted upwards by reason of its being stopped on its under side, and the 
spring Jug or lags, by pressing on the flange in passing over it, throw out the 
empty case, 


Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upnolstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, ce. 


3274. J. SINIBALDI, Greenwich, “ Construction of stoves for cooking, &c."— 
Dated \3th December, 18 6. 

This invention has for its object i its in the hods of constructing 
stoves or apparatus for cooking, boiling water, heating, or other purposes, 
whereby saving is effected in fuel, heat is utilised, an! a rapid action js 
obtained in boiling water or cooking in various forms; and for the purpose of 
carrying out these i the p constructs the stove or apparatus 
of any suitable size, with an inner tube or tubes placed apright, or in other 
suitable position, with a grating or gratings at the bottom thereof forming the 
fire place or fire places. ‘his tube or tubes he surrounds with water By 
placing an outer tube or tubes of larger size and of similar or other suitable 
shape, according to the purpose for which the apparatus may be required. The 
upper part of the stove is closed by a plate furn-shed with holes or anions 
for the reception of she bottoms of cooking vessels, a passage being formed to 
conduct the smoke and products of combustion to a chimney. 











Class 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

3266. V. GALLETT, LZ de B . tment of Vienne, France, 

“ Manufacture of steel.”— Dated 12th December, 186", 

In order to prepare cast steel the patentee takes iron, by preference such as 
has been submitted to one rolling opera ion cnly, in which state it is termed 
puddle bar, and he coats the iron with a pas‘e made by mixing water with the 
fullowing ingredients: Lime stone (carbonate of lime), thirty-seven parts; 
vegetable mould or clay thirteen pirts; carbonate of potash, ten to twenty 
parts; oxide of manganese, three parts; resin, three parts; soot, ten parts; 
wood charcoal, forty parts ; common salt, one to three parts. The iron coated 
with this composition i- melted in a crucible, and cast steel iz in this way 
obtained from iron in one operation. In the composition above set forth the 
quantities may be varied, and the vegetable mould and the soot may be 
ornitted, 








Class 9—-BLECTRICITY. 
Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 
ADLEY, Dublin, “Construction of telegraph standards and 
”"— Dated 13th December, 186», 

This invention relates, under one head, to a novel mode of construct- 
ing telegraphic standards or supports for telegraphic wire, the object 
being to obtain great strength with the use of a limited weight of material 
The standard consists of two inclined struts, the upper ends of which 
are brought together and secured by bolts or rivets, whist their lower 
ends are connected tegether by a tie bar, and fitted with base plates to make 
the standard tast in the ground. Diagonal bars are also used for bracing the 
inclined struts together. The base or spur plates may carry supplementary 
struts to resist excessive or exceptional strain in the direction of the line wire, 
The standards may be constructed of wood or iron, and their structure will be 
on the principle of the braced girder, When coustructing them of iron the 
main +truts may be formed either of T-iron, or of two bars of angle iron 
rivetted together. In the latter case the ends of the diagonal bracing bars will 
be clipped between the angle iron bars. 


3281. C. C. 
insulators. 





Class 10.—MISCELLANEOUS. 
Including all Specifications net found under the preceding heads. 
3105. W. R. M. THOMSON, Glasgow, ** Cutting metal tubes or pipes.” — Partly a 
communication. —Duted 26th November, 186. 
This inventzon cannot be described wi:hout reference to the drawings. 


3113. R. H. COURTENAY, Meyrick-road Clapham Junction, “‘ The preparation 
of printing surfaces by the aid of photography.” — Dated 26th November. 1866. 
The First par. of this :nvention has for its object the production, by the aid 
of phorography, of engraved metal plates, which may be printed from in the 
ordinary manner of printing with type. and is more especially applicable to the 
copying, either on the same or an enlarged or reduced scale, of original draw- 
ings. The inventor first obtains on a photographic plate a negative image of 
the drawing, or it nay be a negative image of other objects or views; and 
when the view is taken from nature he applies ground glass plate to receive 
th collodion «oating, and from this plate he prints on to a transfer paper. pre- 
pared with a solution of gelatine, sugar, albumen, bichromate of potash. ot 
ammonia, or both, in combination with a quantity of bichloride of meréury 
and hyposulphate of soda, or the ordinary photo-litho transfer paper may be 
used or transfer paper such a8 is used by hihographers may be employed. 
When the paper is dried he prints it under the negative in the ordinary manner, 
After printing he inks the design with a good transfer ink, and sponves the 
print in the usual way done by lithographers, After drying the print is ready 
to be transferred to the met | plate tu be engraved. He either employs a zinc 
plate, or if the plate be of other metal he prepares the surface of the plate on 
10 which the de-ivn ie to be trans‘erred by giving to it a thin cvating of zinc, 
and employs a thin plate of copper sold: red at the back to @ thicker plate of 
zinc, aud coated un the face by electro deposition with a thin film of zinc, the 
face of the plate is cleaned, and is then ready to receive the pho:ographic 
design; this is done in the ordinary manner employed by lithographers. To 
tran-fer a design to a plate or stoue from trans:er paper the plate 
with nut galls, and the ae ink is cleaned off the plate by a mixtcre of 
Venice turpen:lue, spirits of turpentine, linseed oil, varnish, and a solution of 
gum arabic. Wistiate aes inked ep wothe axieendl ek, composed of metallic 
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oxides, using by preference either copper or iron, Venice turpentine, wax, and 

other fatty matters. The metallic oxides give body and coloar to the ink; or a 

mixture of a solution of gutta-percha and metallic oxides with fatty matters 

may be employed. The plate is afterwards protected at the back with a 

varnish of asphaltum and wax, a copper wire being previously soldered to one 

end of the plate. The plate is now dipped into a weak acid solution to remove 
the thin zinc coating that is not covered with the ink. For engraving or 
etching in the plate the inventor employs a solution of commercial sal- 

of salt or sulphate of zinc or copper, or chloride of zinc or 
copper, or any c»mmon metallic or alkaline salt. or a weak solution of acid 
may be employed, but he prefers to employ an alkaline solution. The plate is 
immersed in the solution, and the wire connected to it is attached to the posi- 
tive pole of a battery of low intensity; if the plate be of copper a suitable 
copper plate is attached to the negative pole of the battery, and this is also 
the case if the plate be of zinc, the copper plate being separated from the zinc 
by a porous partition. When the fine work is sufficiently engraved the plate is 
allowe’ to dry, and these parts are p d with an asphal varnish ; the 
plat:: is then again submitted to the action of a stronger battery, and is after- 
wards again allowed to drv, and portions of the desizn again stopped out, and 
the plate is again subjected to the action of a still stronger batiery until the 
requiied depth for the broad lights is obtained ; the plate is now cleaned from 
ink and varnish, and is then ready for printing from in the ordinary manner of 
type printing. One of the advantages of this process is that the work is not 
rotten at ali, the lines being perfectly V shaped. —Not proceeded with. 

3136, L. A. FARGON, Brussels, “ Forming the joints of iron and other tubes or 
pipes.” — Dated 23th November, 1866. 

This inven ion is carried out in the following manner :—In the case of iron pipes 
which ave to be connected together the same have at their respective ends a 
part of the external circumference thereof enlarged and another part hollowed 
out, the hollows or channels being made sloping with regard to each other. A 
strip of rolled lead, one side of which ts flat, and the other side of such a form 
as to fit into the hollows of the pipe, is placed round the respective ends of the 
pipes, and ix pressed into the hollows or channels formed therein by a hinged 
collar, the interior of which ts formed conical wi h relation to the outline of the 
point, the collar being closed over the lead and drawn tightly around the same 
Dy means of a screw which passes through ears or projections formed in the 
collar The lead having been thus forced into the hollows or channels the 
collar is removed and a hoop of wrought iron, the interior of which is conical, 
is slipped on and driven into the requisite position over the joint, the protrud ng 
and superfl ious portions of the lead are then punched up and lidated in 
the manner usually practised in analogous cases. 

3137. J WApswortH, Heaton Norris, Lancashire, “Imoroved methods of render- 
ing the soles and heels of boots, shoes, and clogs more durable, and for improved 
mores of constructing the articles to be used for that purpose, and alo for 
improved methods of fastening movable heels of boots and shoes.”—Dated 











29th November, 1866. 

The Firs: part of these improvements consists in constructing small flat corru- 
gated metal plates, each with one or more conical holes made with dies and 
punches, or other suitable tools, so as to throw up a burr or projection around 
the hole on one side of the plates, which plates may be made round, oblong, or 
of any suitable shape or convenient pattern. To any part of the sole or heel of 
the boot or shoe which Is likely to wear away the quickest the patentee a:taches 
a number of ‘he aforesaid metal plates by means of one or more nails or pins 
having conical heads, the nails or pins passing through the holes in the plates 
into the soles or heels, and the heads into the holes with the burrs or projections 
in contact with the leather, so as to enable the nails or pins to retain the plates 
until they are worn away, and the said plates are placed at any suitable dis- 
tance from each other to allow the sole to yield to the spring of the foot. For 
gutta-percha soles or heels the nalis or pins are not required, for when the 
plates are pressed on hot they are firmly held by the burrs when the gutta- 
percha is cold. The Second part of the said improvement consists in the em- 
ployment of new or old wire cards, such as are used in carding cotton or other 
similar cards, for the wearing parts of the soles and heels of boots, shoes, and 
clogs, and filling up the spaces between the teeth of the said ca'ds with gutta- 
percha, elastic glue, or other suitable material, to make it solid, and this 
solidified card he uses instead of leather and nails or other material for the 
soles and heels of boots and shoes or clogs. The Third part of the improve- 
ments consists in certain improvements upon inventions for which letters patent 
were granted one to the present patentee and another to J Wadsworth both 
being entitled ** Improvements in the construction and man facture of movable 
or adjustable heels for boots and shoes,” the first bearing date the 13th March, 
1862 (No. 647), and the second to J, Wadsworth, dated the l4th January, 1864 
(No. 1024). The present improvements consist in constructing the movable 
discs or plates of such aforesaid adjustable heels to which the weaving parts are 
attached with a circular recess, which discs or plates when so constructed form 
outside shells for the wearing part of the heel, into which shells the patentee 
inserts ths wearing part; instead of fastening the said wearing pzrts on with 
screws, such wearing parts may be made of solidified wire card, leather, and 
nails, blocks of india-rubber or gutta-percha, and he fastens the movable parts 
of such heels by means of gutta-percha, elastic glue, or other cement instead of 
using a spring latch or detent to prevent the movable part from turning, as 
described in the specifications of the letters patent before-mentioned, and the 
movable or wearing part of the heel can be turned to any position when the 
fastening material is softened by heat. Similar di-cs or shells may be cast, or 
may be stamped or spun from sheet metal, and fixed to the boot or shoe with 
screws or nails, without the foundation or fixed plates described in the specifi- 
cations of the before-mentioned letters patent. The shells are fixed to the boots 
or shoes previous to the introduction of the wearing parts, which wearing parts 
are fixed by means of gutta-percha, elastic glue, or other cement, 

3138. G. CROSSLEY, Cleckheaton, York, “* Driving wire blocks."—Dated 29th 
November, 1806 

This invention consists in the employment of friction wheels for driving wire 
blocks, instead of gear wheels. On the block spindle the inventor fixes, by 
preference, a plain face wheel and on the drivin’ shaft a square edged wheel 
capable of being moved nearer to or further from the blo:k spindle as may be 
required, and thereby vary the speed of the block. By these arrangements 
breakages are prevented, the blocks are driven much more steadily than here- 
tofore, and the speed thereof may be readily altered. —Not proceeded with, 

3144. F LA MOILE, Salisbury, ** Incubators "—D sted 29th November, 1866. 

For the purpose of this invention a shallow hot water tank is em »loyed, 
wh'ch is connecte! by pipes with a boiler heated by gas or o herwise ; the tink 
is closed at th» top by a flat cover, and above this cover, and at a short distance 
from it, is a wire tray covered with blanket, upon whica the eggs to be hatched 
are placed. “he tank and tray are enclosed in a case the top of which is closad 
in by glazed doors. From the centre of the top of the tank a pipe rises up 
through the top of the case; through this pipe the tank can be filled with 
water; fitting within this pipe is another pipe, and holes are forme! in both 
pipes which can be brought to coincide with one another, and thus the case 
con’ aining the ezgs can b: supple! with the requisite moisture. Immediately 
be!ow the bottom of the hot wa*er tank is another wire tray in which is woven 
a pile of worsted or warm wovilen material; the pile hangs downwards and just 
below the pile in the bottom of the case or flame in which the tank is en- 
closed. The young chickens are piaced at the bottom of the case, and the 
warm “pile” below the hot water tank acts as an artificial mother, and gives 
warmth to them on their backs. —Not proceeded with. 


3147. T. PETITJEAN. Brydges street, London, ‘* Procuring the more perfect com- 
bustion in the burning of fuel.”"—Dated 30th November, 1866. 

This improved process of burning fuel consi-ts in baving at the entrance of 
the chimney of a tarnace a chamber of peculiar arrangement and dimensions, 
wh ch the inven or calls a reproducer, kept constantly filled with fuel. Tne 
products of combustion are caused to pass through the mass of combustible 
material, and by the heat they evolve they ignite it, so that it is by what is 
called * waste heat” that he gets the fuel red hot. —Not proceeded with. 


3154. H. P. Trueritt. Piccadily, London,“ Manufacture of hair, nail, tooth, 
and flesh brushes "’— Dated 3th November, 1865, 

In carrying out this invention the inventor manufactures a stock or stack of 
wood or wods, whose tonic, astringent, or other prive:ples are capable of 
solution, whether in water or other fluids, such as the woods of (trunk or 
Toots) quassia, gentian, ginger, chiretta, and the woods of certain nuts, such as 
the nut of the strychnos and other plants. The bristles may be of the ordinary 
material, or combined with filainenis of one or more of these woos, and these 
are to be attaciied to the stock or back in any ordinary manner.— Not proceeded 
with, 

3160. G. MANSELL, Birmingham, “‘ Manufacture of lettered, numbered, and 
Jigured tablets, door and name plates, &c.”—Dated \st December, 1866. 

This invention con ists in the application of inlaid veneered work wrought 
in woods of all descriptions, metal. pear', ivory, bone, ornamental stones, 
tortolseshell, or any other material capable of the same treatment, to the 
purposes of making the description of artivies enumerated in the title. The 
work is performed much in the same manner as buhl work, the .etters or 
numbers being pierced through the surface by a small bow saw, and the 
counterparts in a well contracted material are secured in the piercings, 
glued or cemented on to the same back plate, after which the surface is 
sm»othed and glazed with varnish, Freuch polish,or glass.—Not 
with. 

3162. H. BATEMAN, Barnes, Surrey, “ Corkscrews.”—Dated 1st December, 
1866. 


This invention consists in adapting to the shaft of the drawing screw another 
screw, by turning which, when the drawing screw is in the cork, the latter 
will be drawn out of the bottle by simply continuing to turn the screw in the 
same direction as when inserting the drawing screw. 


3163. J. Paatt, Regent-street, London, “ Machine for writing with type.”"— 
Dated ist December, '866. 

This inveution canna +t be described without reference to the drawings. 

3174, B. J. B MILLS, Chancery-lane, London, “ Bench vices.”—A communica- 
tion. — Dated 3rd December, 1866. 

This invention relates to that description of bench vice which turn3 horizon- 
tally on a fixed bed plate. The bed-plate is fixed to the beach by screws or 
otherwisé, and is provided by a pivot hole to receive a pivot projecting from 
the bottom plate of the stationary jaw carrier, such bottom plate being 
provided with three slots, each of which is curved to the arc of & circle struck 





from the centre of the pivot upon which the vice turns, one of such slots being 
on each side, and the other at the back of the bottom plate of the stationary 
jaw carrier. A set sc.ew is provided for each slot, such screws passing through 
the slots and into the fixed bed plate. From the bottom plate of the stationary 
jaw carrier rise guide plates which are connected together at the top by a cross 
piece to which the 'y jaw is d. The 4 ‘y jaw and parts 
connected therewith are cast in one piece of metal. The movable jaw is 
provided with a hollow shank, in the interior of which is a screw which, when 
turned, gives motion to the movable jaw by taking into a nut formed in a 
standard rising from the bottom plate of the stationary jaw carrier. The 
jaws are formed so that a considerable portion of them shal project beyond a 
veriical line drawn down one side of the shank of the movable jaw, therehy 
affor ting facility for hoding long articles, such articles extending down one 
side of the shank of the movable jaw. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own ) 

SLicut IMPROVEMENT IN FinisHED Iron: A Shade Better De- 
mand for Boiler Plates : Continued Inquiry for Sheets and 
Hoops: Remarkably Small Quantities Demanded by Merchants: 
Quietude in London and Lancashire: Low Prices- Pig [ron : 
Steady—IRonstTONE : Good Sales: Successful Operations near to 
Bristol—Coatu : Little Doing—Harpvwakk : Slight Improvement 
Board oF TRADE Returns: Metals and Countries Specified : 
Reduction in Iron and Steel, Copper and Brass — ROLLING 
Stock Co. (WOLVERHAMPTON): Eleven per Cent—DARLASTON 
SreeEL AND [RON CoMPANY AND THE TRUCK AcT: Another 
Conviction—-WastE Gases AT Buast FuRNAcES : A Patentee and 
an lronmastcr Disputing. 

NeITHER yesterday (Thursday) in Birmingham nor the day before 

in Wolverhampton, were the ironmasters able to report much 

improvement upon the condition of things last week. If there is 
any alteration it is just a shade in favour ofa betterdemand. The 
alteration is, however, somewhat more satisfactory than it seems, 
inasmuch as whilst the consumption of plates of any kind is still 
very small, yet the change for the better is most perceptible in 
reference to that class of finished iron. Further, the plates now 
referred are going chiefly to the engineering firms in this country, 
to be used principally in boiler work, and they are of the best 
oe of iron that is produced at the South Staffordshire works. 

xcepting for sheets and hoops, with a few best bars, the total 

demand, whether on account of the home or foreign market, is still 
very small, the firms best off for orders being able to keep 
on their men upon an average only about two-thirds time. For 
sheets of almost every description the demand is very en- 
couraging, and some makers who are not disinclined to take 
consumers’ terms are compelled to keep their sheet mills in 
operation as full time as possible. Merchants who buy from the 
works and sell to consumers are all alike complaining of the very 
small amount of trade that they are doing. We have reports 
from ironmasters who have just returned, some from London, and 
some from Lancashire and Yorkshire; all state that the 
merchants are overstocked with nearly every class of finished iron. 
When they give orders they are ali for quantities so small that 
both masters and men derive very little profit from their execution. 
They average not more than from ten to twenty per cent. upon 
the quantities to which specifications apply in the general run of 
business. An order received by a firm in this district only a day 
or two ago from a London merchant related to some twenty 
different sorts of finished iron, but in respect of not one sort was 
the quantity more than two tons, whilst of other sorts quantities 
as small as half a ton were ordered. At other times the smallest 
quantity of any one sort ordered by the same firm would be five 
tons. Such driblcts of orders are productive of little profit, 
even when the prices are good, because of the time which is con- 
sumed in the changing of rolls, but when the price is, as now, 
hardly remunerative for large quantities, it is easy to conceive that 
makers continue their complaints of the difficulty they experience 
in making a profit. 

Some of the sellers of pig iron report cheeringly of what they 
are doing, and so also do those men who are selling stone to be 
used in the blast furnaces in this district. It is stated that im- 
portant mining operations in the neighbourhood of Bristol, in 
which a Wolverhampton firm have very considerable interest, are 
fm ae pam satisfactorily, and that there is a promise of an un- 
imited supply of pure and valuable ironstone. 

The collieries are doing a quiet trade. 

The hardwares of Birmingham and South Staffordshire are 
experiencing a slight revival. 

The Board of Trade returns for June, issued on Saturday, show 
an increase of nearly a million sterling on those of the correspond- 
ing month of last year, and an increase of over two millions on 
those of the same month in 1865, The return for the six months, 
however, shows a decrease of over five millions on that of last 
year, but an increase of over thirteen millions on the correspond- 
ing period of 1865. The imports for the month—that month being 
May—show an increase of some twenty thousand pounds, and the 
imports for the five months a decrease of something Jike eight 
millions and a half. 

Confining ourselves to the exports of articles manufactured in 
the Midlands, we find, taking the d clared value and comparing the 
exports of the last month with those of June, 1866, that there is 
an increase in, amongst other articles, small arms, ammunition, 
railway carriages, and tinplates. Hardware and cutlery, iron and 
steel, copper and brass, jewellery and watches show a decrease. 

The total falling off in iron is not serious—the round figures for 
last month being £1,369,000, as against £1,378,000 in the corre- 
sponding month last year. In pig and puddled, in bar and angle, 
and in railroad iron of all sorts, there is a considerable increase. 
The chief falling off is in wrought iron of all kinds. 

The figures are as follows :— 

MONTH OF JUNE. 





1865. Ist 1867, 
Tron, pig and puddied .. .. «. £130,602 .. £137,494 .. £150,158 
Bar, angle, bolt, and rod fron .. 157,315 .. 170,524 .. 201,839 
Railroad iron of all sorts... .. .». 356201 .. 456,913 .. 49.466 
Iron wire (not telegraphic) .. .. 42,183 .. 36.423. 28.472 
Tron castings .2 «se «co cc cc G8,96 .. 85.476 .. 71,963 
Iron hoops, sheet, and boiler plates 158,364 .. 151,655 158,092 
Wrought iron of all sorts co co 206,851 .. 242,774 . 182 853 
Olt iron, for re-manufacture .. .. 476... 849. 19,818 
Steel, unwrought .. .. «.s o- 57,963 .. 88.321 .. $6,685 
Total of copper and brass ++ «2 1,207,971 .. 1,378,838 .. 1,369,396 
Copper, unwrought .. .. «+ «. 35,999 .. 49821 .. 53,768 
Wrouggt copper and yellow metal 137,753 .. 215.314 .. 194,646 
Wrought copper of other sorts 12,235 .. 12,915 .. 5.325 
Brass of all sorte .. «+ of «os I9661 .. 15,994 .. 17.9 9 

20°,651 291,044 271,738 
Lead and lead shot .. .. ..° .. 46,450 .. 51,664 .. 58,869 
Lead Of@ 1c ce ce ce ce ce 16,397 «. 22977 .. 25,230 
Tin, unwrought.. .. «+ « 33,220 .. 42,498 .. 40,2'0 
Tinplates .. «2 oc co co co $298,044 .. 135,493 .. 176.429 
Bimb tc ce te ce ce ce 5,534 .. 12,485 .. 16,562 


The increase in June 1867 in the exports of pig and puddled iron 
was to Prussia, Holland, the United States, and ‘‘ other countries,” 
which as usual are not specified), and the been to 

rance only. The increase in bar, angle, bolt, and rod iron has 
been to France, Sardinia, Naples, and Sicily, Turkey, British India, 
Aastralia, and other countries, and the decrease has been to the 
Hanse Towns, Holland, the United States, and British North 
America. The increase in railroad iron of all sorts bas been to 
Spain and the Canaries, Cuba, Brazil, Chili, ve largely to British 
India and Australia, and the decrease has been to Russia, Sweden, 
Prussia, France, British North America, and other countries. The 
increase in iron castings has been to France, British India, and 


Australia, and the decrease has been to Russia, the United States, 
eee o count Fg § a in iron hoops, sheets, 
an r p been a Hollan and the 
Canaries, the United States and other countries 4 See decrease 





has been to Prussia, the Hanse Towns, France, British North 
America, British India, and Australia. The increase in wrought 
iron of all parts has been to Spain and the Canaries, and Bri! 
possessions in South Africa only ; and the decrease in this article, 
which is ng | marked in some cases, has been to Russia, Prussia, 
the Hanse Towns, Holland, the United States, British North 
America, British India, Australia, and other countries. The 
increase in unwrought steel has been to ‘ other countries,” and the 
decrease has been to France and the United States. The increase 
in unwrought copper has been to Holland, British India, and other 
countries ; and the decrease has been to Belgium and France, The 
increase in wrought copper and yellow metal has been to the 
Hanse Towns, Sellen ye and other countries; and the 
decrease has been to Ho rance, Turkey, the United States, 
and British India. The increase in tin plates has been to France, 
the United States, Australia, and other countries, and the decrease 
has been to British North America only. 

The Rolling Stock Company (Wolverhampton) are continuing 
the course of steady success which has marked the concern from 
its commencement. Its 27th half-yearly meeting was held on 
Tuesday, when a dividend at the rate of 11 per cent, per annum was 
decla an increase of 1 = cent. upon last year, and a further 
advance was declared likely at an early day. The operations of 
the six months had yielded a profit of £9834. The dividends 
would exhaust £6416, and the difference carried to the reserve 
fund raised it to No single loss had been sustained 
throughout the six ths. The pany’s wag now num- 
bered 2807. 

Another workman—a chartermaster—in the employ of the Dar- 
laston Steel and Iron Company has been fined for infringing the 
Truck Act, in paying a miner as a draw ‘“‘a note” which was 
current only at the provision shop of the company’s works. At 
the shop the miner received for his note, which represented L5s., 
3s. in cash and a note for goods to the value of 12s. The stipen- 
diary magistrate, before whom the case was tried, said it 
appeared that men who did not go to the shop and spend money 
there were disch If the shop had been given up after the 

revious convictions he should have inflicted a merely nominal 

ne, and as it was he should reduce it to one-half, namely, to £5 
and costs. Other cases were adjourned for hearing upon a future 





day. 

The system adopted at the blast furnaces in this district owned 
by Messrs, Firmstone and Messrs, Williams respectively, for bring- 
ing down the waste gases to the boilers, is that of which Messrs. 8. 
Whitehouse and Sons, engineers, of Kate’s-hill, near Dudley, are 
the patentees; and they also manufacture the apparatus, which 
consists mainly of a cupola resting upon the top of the furnace. 
One of their ap tus they put up in November, 1865, on one of 
the Hatherton furnaces of Mr. W. F. Fryer, who is a banker in 
Wolverhampton as well as an ironmaster. The sum agreed upoa 
was £130, and it was paid. After the cupola had been up four 
months it fell into the ) anno Subsequently Messrs. Whitehouse 
claimed £100 for the use of the patent, and issued a writ of action 
for the recovery of the sum. Mr. Fryer defended, and then sued 
Messrs. Whitehouse for tne £130 alleged default of contract, and 
also £50 10s, as damage by reason of the cupola falling into the 
furnace. The claims of Mr. Fryer and also of Messrs. White- 
house respectively, were submit’ at the suggestion of Mr. Justice 
Mellor, sitting at the Stafford Assizes on Friday last, to a barris- 
ter, and Mr. Smythies was selected as arbitrator. He sat in Wol- 
verhampton on Monday and Tuesday, but had not even then com- 
pleted the hearing, which has been adjourned sine dir, 

The claim for use of patent has, however, fallen through, for it 
transpired that the patent was not dated till a month after the 
date of the contract under which Messrs. Whitehouse put up the 
cupola at Mr. Fryer's furnaces. 





WALES ANDI THE ADJO[NING COUNTIES, 
(From our own Correspondent.) 

Tue Iron TRADE: The Late Buoyant Feeling Checked by the De- 
pressed State of the Money Market: No Alteration in the Home 
Trade: Future P; oy, | Depending on the Success of the Raii- 
way Companies: No Change in American Exports: Future 
Engagements with Russia Considered tu be Favourable ; Rumours 
of Large Rail Orders for Belgium—Storpace oF THe BLAINA, 

wm C&LYyN, AND CoaLBRook VaLe Works—Tue TIN-PLATE 

Trave: Works Fully Employed —Tue Stream Coat Taape: No 

Change for the Better—Sinkine OF A New Ooa.-PiT SHarT aT 

DersyY—OPeNING OF THE BRECON AND Pant RalLwayY—THE 

VENALLT SteaM Company (Limitep): Application to the Viee- 

Chancellor to Wind up— MANUFACTURE OF PATENT FUEL aT 

ABERAMAN, 

THE increased depression in the money-market has tended to 
check the buoyant feeling which lately commenced to manifest 
itself in the iron trade, and it cannot be said that matters have 
assumed that vitality which was looked forward to at the commence- 
ment of the present quarter. So far as matters connected with 
the home trade is concerned little or no alteration has taken place 
during the present week, and everything depends upon the future 
success of the railway companies; and if the financial bills now 
before Parliament become law, there is no doubt that several com- 
panies will soon be in the market for rails and other iron. Brands 
of bars are in steady request. Pigs are selling about the same as 
last week, tolerable firmness being evinced in the trade. The exports 
to America have undergone no material change since last report. 
Italy, had it not been for her financial troubles, would have been a 
much better customer than she has been of late. As to the antici- 
pation of future engagements with Russia, advices are favourable 
enough, but the accounts received of the monetary position of that 
country are by no means so satisfactory. It is rumoured that very 
large orders for rails are being offered in Belgium, and if such is 
really the care the makers of this and other districts need not be 
under any apprehension of being thrown into competition for some 
considerable time to come with the makers of that country. 

A month's notice has been given to all the men employed at the 
Blaina, Cwm Celyn, and Ooalbrook Vale Works, it being the 
intention of the inspectors to stop the works 1 =! at the 
expiration of that period; but it is to be hoped before that the 
works will have passed into other hands, as the stoppage of such 
large works will throw some hundreds of persons out of employ- 


ment. 

All the tinplate works are pretty fully employed, and the trade 
maintains « firmness which is likely to continue for some time. 

In the steam coal trade it cannot be said that the slight altera- 
tion which has taken place during the past week is of a very 
favourable ch ter, i h as the busiest part of the season 
may be said to be ually passing away, and orders do not come 
in from continental houses with anything like the rapidity they 
ought to enable proprietors to bring fully into requisition the 
resources of the district. An improvement is, however, confidently 
anticipated before long, and as the Admiralty require the suppl 
of 5000 tons of smokeless South Wale» coal for the steamships at 
Jamaica, 2000 tons of the same description of coal to be delivered 
at Sierra Leone, and tons of the same description to be 
delivered at Jellah Coffee, Bight of Benin, and 90,000 tons of 
coking ocel is required by the South-Eastern Railway, it is very 
probable that proprietors are on the eve of better times. The 
coasting trade is cckorabiy buoyant, but the inland consumption is 
still on a small scale. 

An out-door festival has taken place at that part of the village 
of Derby called Smithy Houses, to celebrate the successful sinking 
of a new coal pit shaft at Rye-field, on the estate of William 
Drury Lowe, Esq., of Locko Hall, who is the proprietor of exten- 
sive colliery and brick-making works at Derby. 

Wedseaday, and an sown 6s the Lins fa omplated to Bertnyr preahe 
, and 45 soon as yr 
facilities for the transit of coals Breconshire will be Tofaineds 

A tion to wind up the Venallt Steam Coal Company, 
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Limited, has been presented to the Vice-Chancellor, Sir R. Malins. 
The company was formed in 1864, with a capital of £15,000, in 
1500 shares of £10 each. The petitioner, Mr. Arthur Owen 
Davies, was one of the original promoters, and also the engineerof 
the company. He was the owner of thirty-nine fully paid-up 
shares, and he claimed £57 balance of account due to him; and he 
petitioned to have the company wound up on the ground that it 
was unable to pay its debts, and had ceased to carry on business 
for a whole year. Mr. Everitt, ia opposition to the petition, 
appeared for every other shareholder, only ten in number, and who 
were gentlemen of well-known wealth and social position, who, 
trusting to the truth of the representations in the report of the 
petitioner, had found capital to develope the scheme. With regard 
to the alleged debt of £57 he denied that there was a shilling due 
to the petitioner, but that he had been overpaid and was in debt 
tothe company. In December last the petitioner wrote to the 
managing director of the company acknowledging with thank- 
fulness the receipt of a cheque for £10 asa loan to be returned. 
The Vice-Chancellor disinissed the petition with costs, remarking 
that he did not believe there was a penny due to the petitioner, or 
that he believed himself there was anything due, and he (the Vice- 
Chancellor) regarded the petition as one of the most vexatious that 
ever was presented. 

Engineers have for some little time been engaged in taking mea- 
surements of the land required for the Newport Caerleon and Usk 
Railway which is expected to be commenced at no very distant 

riod, 

Mr. Bassett, C.E, of Cardiff has commenced manufacturing 
fuel from small coal by Barker's patent process at the Aberaman 
works, near Aberdare, and he intends reading a paper on the sub- 
ject, at the next meeting of South Wales Engineers, to be held on 
the 17th instant. 





SCOTLAND: ITS TRADE AND OPERATIONS. 
(From our own Correspondent.) 


Tue Giascow Pic Inon MARKET-MANUFACTURED IRON—THE 
CoaL TrRADE—THE HIGHLAND AND AGRICULTURAL SOcIETY’s 
SHOw—THE New WORKSHOPS OF THE CLYDE TRUST AT DaL- 
MUIR—PROPOSED GRAVING Dock ON THE CLYDE SHIPBUILD- 
ING CONTRACT. 


THE pig iron market has been quiet during the past week, with 
rices rather in favour of buyers. To-day (Wednesday) it was a 
ittle firmer, 52s. 7d. and 52s. 74d. cash, and 52s. 10$d. one month, 

paid for a few lots. Closing buyers 52s, 74d. cash, and 52s. 104d. 

one month. The shipinents of the week are considerably under 
those of the corresponding week of last year. 

In manufactured iron there is no change to report in the market, 
prices same as last quoted. 

Coals nave been in moderate demand for home use and export, 
and prices are barely maintained. The advices of coal shipments 
at the principal ports show an amount very slightly under that of 
the corresponding week of last year. 

The great event of the week in Glasgow and the west of 
Scotland is the cattle and agricultural implement sLow of the High- 
land and Agricultural Society. The exhibition of this national 
society, although held in Glasgow, is intended to embrace a very 
wide district, namely, the counties of Lanark, Ayr, Renfrew, 
Argyle, Bute, and Arran; and as the first two of these shires are 
the most important in Scotland, and agriculture and the breeding 
of stock have been annually inaking great progress—thanks to the 
efforts of the Society—this year’s show if it is not, at least should 
be, the greatest of any it has hitherto held. But before entering 
into detail with regard to the display beyond the Glasgow Green, 
it may be interesting to give a few facts respecting the 
history of the Society and the objects which it seeks to 
promote. One of the documents published by the Society 
states that ‘‘the Highland Society was instituted in the year 
1784, and established by royal charter in 1787. Its operations 
was at first limited to matters connected with the improvement of 
the Highlands of Scotland; but the supervision of certain depart- 
ments, proper to that part of the country, having been subse- 
quently committed to special boards of management, several of the 
earlier objects contemplated by the Society were abandoned, while 
the progress of agriculture led to the adoption of others of a more 
general character. Thé exertions of the Society were thus early 
extended to the whole of Scotland, and have, for the greater part 
of acentury, been directed to the promotion of science and practice 
of agriculture in all its branches. In accordance with this more 
enlarged sphere of action, the original title of the Society was 
altered, under a royal charter in 1834, to the Highland and 
Agricultural Society of Scotland. The leading purposes of the 
Institution are the rearing and feeding of stock, the manage- 
ment of the dairy, the improvement of agricultural machinery 
and implements, the por of timber, the extension of cottage 
accommodation, the application of chemical science, and the dis- 
semination of veterinary information,” Although the Society has 
been nearly a century in existence it was not till 1822 that it 
began to hold general shows. At that period it was, indeed, the 
day of small things, for at the first of these shows there were in 
all only sixty-seven entries—fifty-nine for cattle and eight for 
sheep—and the premiums amounted to the very moderate sum of 
£78. ‘This state of things did not greatly improve for the subse- 
quent nine years, for in 1831 the prizes represented a total value 
of only £318. Thereafter, however, the progress of the society, 
both with respect to the number of entries and the value of the 
prizes, was very rapid, for after the lapse of only thirteen years— 
namely, in 1844, at the show in Glasgow—the premiums amounted 
to £1600, a sum equal to that allocated this year. It would be 
impossible in such a letter as this to particularise or give a detailed 
description of one-tenth of the machinery or implements ex- 
hibited. We will therefore confine ourselves to a list of the 
engines, machinery, implements, apparatus, &c., recommended for 
trial, viz :—Fanners: Five patent aspirator and cleaners, exhibited 
by Mr. A. B, Childs, New Oxford-street, London; and a winnow- 
ing machine, made by Mr. James Elder, Lennie Park, Corstor- 
phine; extincteurs, or fire engines, made by Messrs. W. B. 
Dick and Co., Dixon-street, Glasgow. Weighing machines : 
three-cart double-sack and potato weighing machines, ex- 
hibited by Messrs. Heriot and Co., Graeme-street, Glasgow; 
fancy weighing machines, made by G. Shaler, and exhibited 
by Messrs. McCutcheon and Sons, Grassmarket, Edinburgh; 
eleven lorry, cart, and platform weighing machines, made by 
Messrs. Smith, Brothers, and Co., Park-street, Renny Park, Glas- 
gow; and eight cart and cattle, lorry, sack, goods, and hutch 
weighing machines, made by Messrs. A. and W. Smith and Co., 
Cook-street, Glasgow; three patent box and cylinder mangles, 
made by Mr. William McFarlane, Stockwell-street, Glasgow. 
Centrifugal pumps and fans, a whirlpool centrifugal pump, and a 
whirlpool blowing fan, made by Messrs. Williamson Brothers, 
Canal Ironworks, Kendal; a grinding machine, files, &c., made by 
Messrs. Mitchell and Bu , Hunt-street, Brook-street, Man- 
chester; a Norwegian drill clod-crusher, made by Mr. Andrew 
McKerrow, Beansburn, Kilmarnock; fencing, netting, &c., made 
by Messrs. F. Morton and Co., Liverpool, and A. and J. Main 
and Co., Repfield-street, Glasgow; barrows and shovels, bins and 
troughs, by Pierce, exhibited by Mr. John Pringle, Edinburgh; 
horse gear work and a chaff-cutter, made hy Messrs. Richmond and 
Chandler, Salford, Manchester; portable steam engines, 8-horse 
go exhibited by Messrs. Smith, Brothers, and Co., and A. and 

- Main and Co,, Glasgow ; a sheep rack, made by Messrs. W. and 

J. Dodds and Co., Morham, Lounhead, Haddington; ploughs and 

fittings, made by Mr. Alexander Denholm, Blackhall, Edinburgh, 

and Mr. William Gray, Wishaw; a thrashing machine, exhibited 
by Messrs. A. and J. Main and Co.; barometers, made by Messrs. 

T. Littlewood and Co., Sanchiehall-street, G Ww; a vortex 

turbine-wheel, made by Messrs. Williamson Brothers, Kendal; a 

tenoning and boring machine, made by Mr. P. McIntyre, Murray- 

place, Stirling; drilling machines, by Mrs. Thomas Sheriff, West 


Barns, Dunbar; i Oe 
Wagon Co., Y ire, and Messrs. Li Goodlet, Elder, and 
Co., Tweeside Implement Works, Berwick-on-Tweed, exhibited by 
McCutcheon and Sons, Edinburgh; made by Messrs. Samuelson 
an . rape y ann D. Allan and Sons, Culthill, Dunkeld; 
Alex. Jack and Maybole; Kemp, Murray, and Nicholson, 
Stirling; J. and T. Young, Vulcan Foundry, Ayr; Bean and 
Sons, Blackgrange, et John Bisset and Sons, Marlee, Blair- 
gowrie ; Brigham and Bickerston, Berwick-on-Tweed ; J. and M. 
Gray, Kilmarnock ; P. R. Hornsby and Sons, Spittlegate, Grant- 
ham ; John Wallace and Gulenpieeninn uae; exhibited 
by Thomas Wardlaw, Tough Mill, Dunfermline, and Mr. John 
Wingate, Alloa ; potato diggers, made by Messrs. Alex. Jack and 
Sons, Maybole, exhibited by Mr. John Pringle, Edinburgh, Ber- 
wick, and Kelso; made by Messrs. Geo. Cowan, Drem, Thos. 
Hunter, Maybole, and Wm. Kirkwood, Dalkeith ; Law, Duncan, 
and Co., Shettleston, Glasgow; exhibited by Messrs. A. and J. 
Main and Co., Glasgow, and Mr. Thomas Reid, Monkton, Ayr, 
and made by Mrs. Thos. Sheriff, Dunbar, and Mr. Peter Winton, 
es and a turnip cleaner, made by Mr. Thos. Hunter, 
le. 

m the 26th inst. a number of members of the Clyde Trust, 
accompanied by Mr. Reith, general manager, an % can, 
engineer, paid a visit to the new works which the trust haye built 
on the banks of the Clyde at Dalmuir. Their object in going 
thither was of a twofold character—to inspect the now almost 
ae establishment, and to look at the ground upon which it 
has been proposed that workmen’s houses should be erected. The 
men employed in these works have for some time back been 
obliged to lodge in the vill in the neighbourhood, and most of 
them have had daily to walk considerable distances. It has been 
considered that not only would it be more humane, but also be 
more beneficial to the trust that dwelling-houses should be built 
on the vacant space close to the works, and belonging to 
the trust. Of course nothing definite was decided upon by the 
members who visited the works, but it is probable that some pro- 
posal will ere long be submitted to the trust to have their work- 
men employed at Dalmuir comfortably housed. With regard to 
the works themselves they are very > and well adapted 
for all the heavy repairs of the plant of the trust. It is believed 
that the trust will effect a great saving by doing their own repairs. 
But although it might be as cheap to get these repairs executed 
by private firms as to have them done in the new establishment, 
there is this great advantage gained by the trust, that with 
— to any work which they wish to have performed, they 
will not have to wait till a private firm is ready to enter upon 
it, but can have it done at once by themselves. The workshops 
are situated on the north bank of the river Clyde, about three 
miles below Renfrew. The ground upon which they are con- 
structed presents an enclosure of eightacres. Inthe centre of this 
spacious area a kind of basin, 230ft. long by about 200ft. broad, has 
been formed. In this basin are two slip docks sloping from the 
river. One of these is 502ft. in —_ and is intended for the 
repair of dredgers. It is to bo worked by hydraulic power, the 
apparatus of which is propelled by a horizontal high-pressure 
engine of 30-horse power. It is calculated that by this means a 
dead weight of 800 tons, the weight of No. 8 dredger, will be 
capable of being raised. Parallel with this slip is another 240ft. 
long, which will be used when punts are required to be re- 
paired. The buildings to the west consist of one 171ft. by 
nearly 29ft., and fitted up as a saw-pit, shed, and carpenters’ 
shop, with a stated shed 160ft. long, under which buoys, tumblers, 
of dredgers and ferry boats will be repaired; andasmithy 160ft. by 
48ft. lt is well ventilated the roof being unusually high. The 
operatives will not be compelled, like most of their class, to work 
in an atmosphere of grimy smoke, everything of that nature being 
carried away by excellent ventilating appliances. On each side is 
a range of fires of the most approved construction. In this work- 
shop there are also steam hammers of great power. To the north 
of, and leading from, the smithy is a shop containing the punch- 
ing and shearing machines, drilling machines, &c. At the north 
end of this shop is an engine of 60-horse power, giving motion to 
all the machinery in the western buildings. To the east of the 
yard is another range of buildings appropriated for the storage of 
materials required for the trust’s operations, for shops, offices, a 
dining room for the workmen, Xc. 

A report by Mr. Duncan, engineer, to the Clyde Trust, as to a 
proposed graving dock in connection with the harbour, was con- 
sidered at a special meeting of the Clyde Trust last Tuesday for 
the purpose. The report, after pointing out that five sites were 
available, all on the trustees’ ground, and discussing their merits, 
fixes on No.4, on the lands of Salterscroft, as in every way 
preferable. Here adock might be constructed capable of receiving 
vessels of the largest size, with the exception of the Great 
Eastern, but including paddle steamers of the largest class, and 
frigates, at an expense of about £60,000. It would hold at once, 
for instance, two steamers of, say, 1800 tons ister each. Some 
discussion followed the reading of the report, the tenor of which 
went to show that a majority of the trustees were in favour of con- 
structing the dock, and it was agreed to remit the matter to the 
oe of management, with instructions to bring up a report 
to the ting in September. 

Messrs. Caird and Co., Greenock, are about to lay down the keel 
of a screw steamer of 2800 tons for the Hamburgh American Steam 
a Company, to be employed in the Hamburgh and New York 
trade. 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTI 


(From our own Correspondent. ) 

LivERPOOL: Mersey Docks and Harbour Board—Soutu York- 
SHIRE MINERS —STATE OF TRADE IN SOUTH YORKSHIRE—STATE 
oF TRADE AT SHEFFIELD—NORTH EASTERN District: The Tyne: 
The Chainmakers of the Tyne and Wear: North and South Shields 
Pier: Explosion of a L tive: The Cleveland Iron Prade, dc. 
~ MANCHESTER CORPORATION’ GASWORKS—SINGULAR ACTION 
AGAINST THE MIDLAND RAILWAY. 


Ir appears that the total tonnage entering the docks of the Mersey 
Docks and Harbour Board in the year ending June 24, 1867, was 
5,318,057 tons; of this sum £257,262 was paid for tonnage 
dues, and £210,898 for dock rates. The shipments of coal at 
Birkenhead during the year ending June 30th, 1867, showed a con- 
siderable increase, the aggregate being 596,000 tons, as compared 
with 502,000 tons in 1865—6. By its amended bill, which has re- 
ceived parliamentary approval, the Mersey Docks and Harbour 
Board has been authorised to raise an additional sum of £227,000, 
which, with a balance of £168,187, or thereabouts, under the Act 
of 1864, is to be _— for the construction of one of the steam 
docks authorised by the Act of 1864, and erg further 
accommodation for the timber trade, which be displaced by 
the construction of that dock, the balance to be available for the 
general improvement of the estate on the Liverpool side rather 
than on works of 1864. 

The South Yorkshire miners were to have had a demonstration 
in the course of last month (July), but the meeting has been de- 
ferred to the first Monday in September. It will then take place 
at Barnsley. 

A somewhat better feeling has prevailed in the South Yorkshire 
iron trade, which is still, however, not fully active. In manufac- 
tured iron the transactions are limited; there are, however, a few 
good continental and home orders on hand. The boiler makers 
continue pretty well employed. A fair trade has been done in 
coke making and engine fuel for the manufacturing districts of 
Lancashire and Yorkshire. In household descriptions only a 
moderate business has been done. 

In the Sheffield district the iron trade remains somewhat 











lanquid, so far as home consumption is concerned, but there isa 





The steel trade is not active, but there is still a large number of 
orders for steel railway materials and for Bessemer steel rails, 
a branch of industry which is becoming one of the most certain 


and profitable in the town. 
The chain makers of the and Wear have adopted a reso- 
lution ing several members of Parliament for the 


support given by them to a bill for a further extension of the 
Factory Ket. A resolution was also adopted strongly condemning 
the Sheffield trade outrages. Another locomotive has exploded on 
the North-Eastern Railway, the alarming occurrence happening 
this time at Bilton Junction. The fireman was scalded, but none 
of the passengers in the train to which the engine was attached 
were injured. The framework of the engine was, of course, 
shattered. At a meeting of the Tynemouth town council on 
Friday Mr. Procter made a statement with reference to the pro- 
gress of the Tyne piers. It appeared that since the commence- 
ment of the present year the foundation of the first masonry course 
of the north pier, set by divers 12ft. below low water, had been 
advanced about 140ft., and the upper portion had been similarly 
extended, the outer end of the foundation course being 2072ft. 
from the commencement of the pier. A similar length had been 
added to the south pier, the foundation or first masonry course of 
which was at present set at the level of low water equinoctial 
spring tides, but which would be lowered as the work advanced to 
deeper water. The outer end of the other course was 3725ft. from 
the commencement. The work was a. ae 
to plans and specifications prepared by Messrs. Walker an 
B in 1863. The anchor and chainsmiths on the Sa are 
not fully employed. The trade of the Hartlepools is considered to 
be reviving to some extent. The workmen engaged in the Elswick 
engine oa ordnance works will visit Edinburgh, vid the Waverley 
route, on Friday, Aug. 16. Messrs. Palmer and Co., of Jarrow, 
are making rapid progress with a screw yacht for Lord Alfred 
Paget. Lord Alfred was in Jarrow on Friday. The pigiron trade 
of the Cleveland district maintains about as much activity as has 
prevailed for the last few weeks ; the quantity now in the warrant 
store at Middlesborough is, however, several thousand tons more 
than it was at Michaelmas. The rail mills are fairly occupied, and 
the plate makers are working more regularly than they were some 
time since. Bar-making is now pronounced an unsatisfactory 
trade. The number of furnaces in blast in the Cleveland district 
is 88, and there are 31 out of blast. 

The profit realised from the Manchester Corporation Gasworks 
for the year ending June 24, 1866, was £52,553. Notwithstanding 
this excellent result, the gas made was sold to consumers at a 
cheap rate. 

At the Notts Assizes yesterday week the case of ‘‘Stevenson v 
the Midland Railway Company ” was disposed of. It appeared 
that last October the plantiff was in the employment of Messrs. 
Dennett, builders, of Nottingham. He was engaged at Toton 
station removing stones from a truck by means of a crane fastened 
to the line. While he was lowering a large stone, the crane gave 
way and the stone fell po his leg and drove it into the ground. 
It had to be dug out and he was unable to work for fifteen weeks. 
The jury awarded the plaintiff damages to the amount of £250. 








PRICES rmeaas' ng METALS. 















1868. 

CoprER—British—cake andtile | £ s. d. £8. d@ a@ @a4 
POT tON ccoweesesesseeee 15 0 0..77 0 0| 80 0 0.. 81 0 © 
Best selected....... 78 0 0.,80 0 0| 82 0 0.. 84 0 O 
60 0 0.. 82 0 0| 85 0 0.,86 0 0 
86 0 0.. 89 0 0} 99 0 0..91 0 0 
80 0 0.. 86 0 0] 32 0 0.. 86 0 0 
73 6 GO. 8 8 6] 78 06 OC. 6 0 @ 
coeee -- | 68 0 0. 0 0 0| 7500. 000 
Do. refined ingot .......+.- 78 00.000 000.000 
YELLOW METAL, perlb. ......| 9 0 7 0 073; 007 0 07% 

RON, Pig in Scotland, ton......| 2 12 7} cash 212 9 cash. 
Bar, Welsh, in London ......| 615 0.. 7 0 0| 7 5 0.. 710 0 
Wales........| 6 0 0. 6 5 0) 6 5 0.. 610 0 
8 re..| 710 0.. 0 0 0} 810 0.. 815 O 
Rail, in Wales ...cecsecoseee| 6 0 01. 6 5 0) 6 5 0.. 610 O 
Sheets, single in London 9 0 0.. 910 0/1010 0.. 0 0 O 
Hoops, first quality...... 68 5 0.. 810 0} 910 0.. 915 O 
Nallrods...cccccccccccccesess| 710 0. 0 9 0] 819 0. 815 O 
GHEE. cocccccccescesccese | ME OWN GN CGH H O 
LEAD, Pig, Foreign, per ton....| 19 5 0.. 0 0 0) 19 5 0., 1910 0 
English, W. B.cccccccccoccce | 2118 0.. 0 0 0} 22 5 0.. 2210 0 
Other brands cecccccoscceee | 19 10 0.. 19 15 0] 20 0 0.. 20 5 O 
2015 0.. 0 0 O| 2110 0.. 0 00 
23 0 0.. 0 0 0} 2310 0... 0 0 0 
21 5 0.. 0 O 0} 2110 0., 22 0 0 
29 0 0.. 2910 0| 31 0 0.. 32 0 0 
28 0 0.. 30 0 0; 29 0 0.. 32 0 0 
Ww. 25 0 0.. 0 0 Oj 2415 0.. 25 0 0 
QUICKSILVER, per ccccccce |, 617 O.. 0 O 0] 619 0. 7 0 @ 
SPELTER, Silesian, per ton......| 21 0 0.. 21 5 0| 20 0 0.,29 5 0 
English sheet ...ccccocseees | 26 0 0.. 0 0 0} 28 0 0., 29 0 0 
White zinc, powder... @@e0. 000 €0@6. 08 @ 
STEEL, Swedish faggot 000.000) 000. 000 
Kegeccccccescscces 000.000 000.000 
TIN, Banca, per cwt.. 412 0. 00 0) 40 0... 4 010 
Straits, fine—cash . 47%. 00 0} 315 0%. 316 0 
Prompt 3 months . 48 0.. 4 8 5) 317 0. 0 0 9 
English blocks ....+..+ 4110. 000) 400. 45 0 
eoccceccocococcccces | $138 O.2 0 0 Ol 4 1 0. 4 6 O 
Refi jeoccccccce | 414 Oe 0 0 0} 43 0. 48 O 

TINPLATES, per bx of 225 sheets 

IC COBC.ccccccccccccccccece 3664 262A Be 1 TD 
19 6. Lit O} 110 0.. 1313 0 
1 8 0.. 110 O} 1123 0.. 114 0 
114 0.. 116 O| 118 0.. 200 

















PRICES CURRENT OF TIMBER. 








1867. | 1866. 1867. 1866 
Per load— £62 8,|2£ & £ 8, || Perload— 22e42e4\/26 
Teak ..ssseeeeeee 9 01010110 O11 0 || Yel. pine, per reduced 0. 
Quebec, red pine .. 3 0 410/ 3 5 415 || Canada, Ist quality 17 01910 171020 
yellow pine.. 215 4 0| 215 310) Qnd do... 132 013 0 121014 0 
St. John’s N.B,yel.. 0 09 0 0] © O O 0 || Archangel, yellow. 11101210 12 O18 0 
‘Quebec, oak, + 5 5 6 0} & O 510 || St Petersburgyel.. 1010 11 0 101012 0 
birch + 810 410/45 415) Finland ........ 8 09 0) 8 610 0 
Memel.. +0 00 0] 0 0 O O|| Memel .......... 9000 0000 
+ 810 5 0| 310 & 0} Gothenburg, yel... 8101010!) 9 01010 
Dantaic, + 310 6 0] 310 6 0} white 5 0 9 0} 8090 
2 0 3 0| 3 & 310 || Gefle, yellow...... 9 011 +4 10 01010 
Memel, fir + 8 0 310] 3 5 310||Soderhamn ...... 9 01010) 9101010 
Riga ..... +» 8 0 8 5] 3 5 3 1% || Christiania,perO, | 
Swedish +115 2 2/2 0 310) iat oy 3'by 9 a8 022 018 022 0 
60 z 0} 610 62. a abe | 
50 0; 50 0 eck plank, Dnt. 
00001000 0) worn die ft 915 1 4 O16 1 4 
Lathwood,Dantafm. 410 5 0| 5 0 6 0 || Staves, per standard M. | 
St. Peter's 610 710) 7 0 8 0 || Quebec pips...... 80 090 0 8 “85 0 
Deals, per C., 12ft. by 3ft. 9in. | puncheon 20 021 0 20 021 0 
Quebec, wh 14 lo 21 10} 13 1019 0 || Baltic crown | 155 9 380 9 2000 2100 
StJohn.wht spruce 13 10 1510/13 01510 || pip’ ...... } 








In reply to an agitation for the introduction of the English 
Sunday into Prussia, the celebrated savant, Professor Boeckh, ob- 
serves that he has no objection to the English Sunday being intro- 
duced into Prussia, but only on condition that the Prussians adopt 
the English working day as well. 

South Kensincton MusEeum.—Visitors during the week ending 
July 27th, 1867. On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., 10,613; on Wednesday, Thursday, and 
Friday (admission 6d.), from 10 a.m. till 6 p.m., 1670. National 
Portrait Exhibition, by payment, 2070. Total 14,365. Average 
of corresponding week in former years, 10,634, Total from the 
opening of the museum, 6,861,783. 

Bovin v. Cowan.—The Master of the Rolls gave judgment in 
this case on Tuesday, granting the plaintiff an injunction against 
the defendants in of the adoption by them of part of one 
of the plaintiff’s mill patents as to stive-rooms and exhausts. 
His Lordship at the same time observed that his decision in the 
present case would not at all affect any advantages the defendant 
might claim should the somewhat similar case of “‘ Bovill ». 
Goodier” be decided favourably to the defendant’s view as to the 


moderate share of business doing in merchants’ iron for export. | alleged non-originality of the plaintiff’s patent. 
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A CONTRIBUTION TOWARDS A POPULAR DE- 
MONSTRATION OF THE SECOND LAW OF 
THERMODYNAMICS. 

By Baxrour Stewart, LL.D., F.R.S., Director of the 

Kew Observatory. ‘ ’ 

My attention has been drawn to a very interesting 
article by Professor Rankine that lately appeared in THE 
EnGInNEER, the subject being the want of a popular illustra- 
tion of the second law of thermodynamics, and I am 
induced to offer the following very imperfect sketch, 
which may perhaps be regarded asa slight contribution 
towards this desirable object:— : 

I begin by remarking that in this, as well as in many other 
cases where a strictly popular demonstration is desired, 
and where symbols are unallowable, the rigidity, as well 
as the generality of the demonstration, must suffer in 
consequence. Indeed, it would seem that perhaps the 
best plan in the present case would be to show that the 
second law of thermodynamics agrees with the results 
obtainable for different engines working at different 
temperatures, and to deduce from this an argument in 
favour of the generality of this law. 

Let us begin by supposing that the reader is already 
sufficiently well acquainted with the first law of ther- 
modynamics, and also with the numerical relation sub- 
sisting between work and heat when the formed is changed 
into the latter. He knows, for instance, that if a pound 
weight of water be allowed to drop from the height of 
772ft. under gravity, and if the actual energy which it 
then possesses be wholly converted into heat, its tem- 
perature will have risen 1 deg. Fah., as determined by the 
experiments of Joule. 

If we denote as unit of visible energy that energy 
which a pound possesses after having fallen 1ft. under 
gravity, and call this the foot-pound, then it is evident that 
the energy of a pound of water, after having fallen 
through 772ft., will be 772 foot-pounds, and if we take as 
our unit of heat the heat necessary to raise a pound of 
water 1 deg. Fah., then we may state as the result of 
Joule’s experiments, that one unit of heat is equal to 
772 foot-pounds. It is perhaps, however, more convenient 
to take as our unit of heat the heat necessary to raise 
1 lb. of water through 1 deg. Centigrade, in which case 
one unit of heat will represent in energy 1390 foot-pounds 
nearly. 

Secondly, the reader may be supposed to have already 
recognised the place in the thermometric scale of that con- 
ceivable but unapproachable point, the absolute zero 
of temperature. ‘his may be supposed to be 270 deg. 
Centigrade below the freezing point of water or there- 
abouts. 

Down to this point we may conceive our thermometer 
to fall, although, practically speaking, it cannot be reached, 
but a lower temperature, according to our present know- 
ledge, is neither attainable nor conceivable. 

We shall in these remarks estimate our temperatures on 
this absolute scale, so that the freezing point of water may 
be denominated as 270 deg. absolute temperature, and its 
boiling point as 370 deg. absolute temperature. One 
advantage of adopting this scale is that the pressure of a 
perfect gas (such as air), whose volume is constant, will be 
proportional] to this absolute temperature. Thus if some 
air in a sealed tube whose volume remains constant have 
at the freezing point of water the pressure of one atmo- 
sphere, it will have at the boiling point a pressure equal to 
370 
270’ 

With this amount of preliminary information, if we 
now approach the second law of thermodynamics, or the 
problem which deals with the conversion of heat into 
available energy, we are struck at once with the fact that 
while it is the simplest thing in the world to convert 
available energy into heat, it is a much more difficult 
matter to convert heat into available energy. By percus- 
sion, by friction, in the thousand-and-one processes of 
every-day life, we are constantly changing available energy 
into heat, but it is chiefly by means of the steam engine 
that heat is changed into available energy. 

Our readers are aware that the construction of these 
engines has lately been improved, so that we get a greater 
amount of work out of the combustion of a bushel of 
coals than we formerly did, they will therefore be probably 
pre red to hear that even yet the work we get out of a 

ushel of coals forms only a small proportion of the total 

amount of energy which represents its heat of combustion. 
Nay, further, we can never, under any circumstances and 
with an absolutely perfect engine, get from it the whole 
energy or anything like the whole energy which represents 
the heat of combustion. It thus appears that while we can 
with the greatest ease change all our available energy into 
heat, we can recover but a smail proportion of the energy 
back from the shape of heat. Now the second law of ther- 
modynamics defines this proportion. 

In the next place, the fact will easily be recognised that 
whenever heat is changed into available energy there is 
a fall of temperature, or a certain quantity of heat is con- 
veyed from a higher to a lower temperature. 

Carnot, who was one of the first to reason oa this branch 
of science, very happily compares the mechanical energy 
derived by conveying heat from a body of higher to one 
of lower temperature to the mechanical energy of water 
falling from a higher to a lower level, and just as a body 
of water, while, at the same level, can produce no mecha- 
nical effect, so neither can a series of substances at the 
same temperature produce any mechanical effect:—you must 
have a fall of temperature just as you must have a fall of 
water. The true conception of the second law of ther- 
modynamics is due, however, to Rankine, Clausius, and 
W. Thomson. An engine, therefore, whose office it is to 
convert heat into mechanical effect must have two tem- 
peratures—a higher and a lower—and it performs its work 
while it conveys heat from the higher to the lower tem- 
perature; thus in the steam engine we have the boiler and 
the condenser, and heat is continually being carried from 
the former to the latter of these, or, in other words, from 
the source of heat to the refrigerator. 


or 1370 atmospheres nearly. 





Let us now consider, for the sake of simplicity, an air 
engine, working however, at a very low temperature and 
with a very small difference between its source of heat 
and refrigerator. Let its source be of the temperature of 
melting ice which on the absolute scale will be 270 deg. 
Centigrade, and its refrigerator *1 deg. Centigrade lower, 
or 269°9 deg. absolute scale. 
sideration cranks, valves, and all the unessential machinery 
of an engine, let us suppose that we havea cylinder of 
which the cross-section is at the upper part one square 


foot, and let it be filled with atmospheric air existing | 


under the ordinary pressure of 15 Ib, to the square inch. 
The whole pressure on the piston will thus be 144 x 15 = 
21601b. Suppose now that there is in all contained in 
the cylinder, 2159 cubic feet of air, firstly, let the piston 
rise lft. high, the temperature remaining the same. The 
air in the cylinder will now occupy 2160ft., and the -pres- 
sure on the cylinder, which varies inversely as the volume 


of air, and which was before 21601b., will now be 2159 Ib. | 


The mean pressure during the rise of the piston would be 
2159°5 lb., and this pressure having been raised 1ft. high, 
an amount of onk will be done by the air equal to 
2159°5 foot-pounds. Besides this, the distance between 
the particles of air has been widened. Now, if these 
particles had been particles of water or of iron, a certain 
amount of work would have been spent in separating them 
from one another, but being merely particles of which 
have no action on one another owing to their distance, it 
does not require any effort or use up any energy to effect 
this separation. As no work, therefore, has been spent in 
separating the particles from one another, and as the par- 
ticles themselves are of the same temperature as before, it 
is clear that the only expenditure of energy is that required 
to lift the pressure 2159°5 Ib. one foot high, and this energy 
(= 2159°5 foot-pounds) must represent the amount of heat 
(of 270 deg. absolute temperature) required to complete the 
expansion. 

‘This heat as yet has been allowed to retain its tempera- 
ture (270 deg. absolute), but in the next operation it is 
lowered one-tenth of a degree, for let it now be allowed to 
expand further, without either receiving or losing heat, 
until its temperature falls through *1 deg. Centigrade. 
Now it is known by experiment* that in order to produce 
this fall of temperature the piston must rise 2°657ft. more. 
The pressure at the end of this rise will have become reduced, 
both on account of the increase of volume and the diminu- 
tion of temperature. It will be reduced at the same time 
in the ratio in‘which the volume has increased and in that 
in which the absolute temperature has diminished, so that 
it will now be 

2159 x 2160__, 269°9 _ 
2162°657 270 
The mean pressure during this second ascent of the piston 
916555 5 
has thus been SISS'SS + 5188 __. 2157°275 lb., and the work 


2155°55 Ib. 


done during the same ascent will therefore be 2157:275 x 
2°657 = 5731°880 foot-pounds. Thus, during the first stage 
of the expansion, the work done was 2159°5 foot-pounds, 
while during the second it is 5731°880 foot-pounds—in all 
work equal to 7891°38 foot-pounds has been done by the 
gas, yet is not outward!y available, unless a contraction 
under less pressure can somehow be brought about. During 
these two expansions also heat equal to 2159°5 foot-pounds 
has been taken from the higher temperature (270 deg. 
absolute) and transferred to temperature 269°9 deg. 

Let us now proceed to the reverse operation, or that of 
contraction. Thé air, be it remembered, having now the 
temperature 269°9 deg. absolute, the pressure being 
2155°55 lb., and the volume 2162°657 cubic feet, let it 
contract at this constant temperature through one foot. At 
the end of this contraction, applying the well-known law, 
we shall find its pressure to have become 2156°547 lb. The 
mean pressure during this operation will have been there- 
fore 2156°048 Ib., and the work done upon the air 2156°048 
foot-pounds. This is the first stage of contraction, which is 
analogous to the first expansion—the second contraction is 
analogous to the second expansion ; that is to say, let the 
air contract, neither receiving heat nor giving it out, 
through the remaining 2°657ft., when at the end it will be 
found to have regained at once its original volume, original 
temperature, and original pressure. Its mean pressure 
through this second contraction will therefore be 
2156 wad + 2160 _ 2158°2731b., and the work done upon 


‘the air will be 2158-273 x 2°657 = 5734°531 foot-pounds. 


The total work done upon the air in both contractions will 
therefore be 7890°579 foot-pounds. 

As these four operations constitute a complete cycle let us 
here pause to review what has been done :— 

1. {n the first instance the air was allowed to expand 
1ft., at the temperature of 270 deg. absolute temperature, 
doing work against the pressure upon it equal to 2159°5 
foot-pounds, 

2. It was further allowed to expand, without either re- 
ceiving or giving forth heat, until its temperature fell to 


269°9 deg. absolute temperature. During this second ex- | 


pansion it has done work equal to 5731°88 foot-pounds, 
while during both expansions it has done work equal to 
7891°38 foot-pounds, 

3. It was next made to contract 1ft. at the temperature 
269°9 deg., having work done upon it equal to 2156-048 
foot-pounds, 

4. Lastly it was further made to contract, without 
giving or receiving heat, to its original volume, tempera- 
ture, and pressure, and during this process work was done 
upon it equal to 5734°531 foot-pounds, while during both 
contractions it has had work done upon it equal to 7890°579 
foot-pounds. 

The cycle of operations being now complete the engine is 
ready to start afresh, and during this cycle it appears that 
there has been somewhat more work done by the air than 
done upon the air—we have, in fact, a surplus of available 
work equal to 789138 — 7890°579 = 0°801 foot-pounds, 





* This may also be derived from the first law of thermodynamics, but I have 
preferred putting it as an experimental resu!t in order to avoid complication. 


Dismissing from our con- | 


and we can utilise this surplus in any way we think proper. 
Now if we consider our first o ion or expansion at the 
_ higher temperature (270 deg. absolute), we shall find that 
_in performing this expansion we have made use of heat of 
| this temperature equal to 2159°5 foot-pounds. This heat 
| has been taken from the higher temperature and has not 
restored to it, as we shall see by considering the other 
operations, but has rather been carried over to the lower 
temperature. There has, in fact, been a transfer of 2159°5 
} mechanical units of heat from the higher to the lower 
temperature, during which a surplus of useful work equal 
to 0°801 mechanical units has as nearly as possible been 
| obtained; therefore ;,4,5th of the whole heat transferred 
| from the one temperature to the other has been utilised. 
Let us now briefly consider another case differing from 
| that now dwelt upon only in the fact that the fall of tem- 
| perature is 0°2 deg. Centigrade, instead of 0°1 deg. Centi- 
grade, that is to say double of the former fall. 

1. The first expansion will be the same as in the previous 
case, and the work done will be 2159°5 foot-pounds. 

2. As the fall of temperature due to the second expansion 
is in this case double of the former, the ex ion itself 
must be double, and will therefore be 2°657 x 2 = 5°314ft. 
The pressure at the end will be 2152°10 Ib., and the mean 
pressure during expansion will be 2155°55 Ib. Hence the 


| 


work performed will be 2155°55 x 5°314 = 11454°593 foot- 
pounds; hence, also, the whole work performed during the 
two expansions will be 13614:093 foot-pounds. 


3. The first contraction will take place under the average 
ere of 2152°597 lb., and the work done through one 

oot will be 2152°597 foot-pounds. 

4. The second contraction will take place through 5°31 4ft. 
It began with a pressure of 2153°094 1b. and ends with the 
original pressure of 21601b. The ave pressure during 
this contraction is, therefore, 2156°547lb., and the work 
done will be— 

2156°547 x 5314 = 11459°891 foot-pounds, 

Hence the whole work done upon the air during the two 
contractions will be 13612°488 foot- pounds and the surplus 
of available work in one cycle is, therefore, 

13614093 — 13612488 == 1°605 foot-pounds. 

This is double of what it was in the former case, although 
the heat taken from the higher temperature during the first 
expansion is precisely the same as before. 

e see, therefore, that by doubling the temperature fall 
we are enabled to utilise a double proportion of the heat 
which is conveyed from the higher temperature to the 
lower. In the first instance this was ;,/55th, and in the 
second it is z,%,5th of the whole. 

Let us now finally consider an air engine working at the 
temperature of boiling water, or 370 deg. absolute tempera- 
ture, and let the fall of temperature be one-tenth of a degree, 
other conditions of pressure, volume, &c., being the same as 
before. Taking a complete cycle of operations we have— 

1. An expansion for one ‘cradles vos = 2159°5 foot- 
pounds. 

2. It is known from experiment that in order to produce 
a temperature fall of one-tenth of a degree Centigrade on 
the gas at this temperature, it is necessary to expand it 
through 1°9393ft. The pressure at the end of the operation 

: 2160 369°9 
(found as before) will be 2159 x 21619303 * 370 = 
2156°48 Ib. and the mean pressure during the expansion 
will be 2157°74 lb. Hence the work done = 2157:74 x 
19393 = 4184°505 foot-pounds. Hence, also, the whole 
work done by the air during both expansions will be 
6344:005 foot-pounds, 

3. The first contraction will take place under the pres- 
sure of 2156°48 Ib. to begin with, and,2157°478 lb. to end 
with. One foot will thus be gone over under the ave 
pressure of 2156'979 lb., and work done upon the air will 

equal to 2156°979 foot-pounds. 

4, Lastly, the second contraction will begin with a pres- 
| sure of 2157°478 lb. and end with the original pressure of 
| 21601b. Hence a contraction of 1°9393ft. will be accom- 
| plished under the average pressure of 2158°739 Ib., and 
| the work done upon the air will consequently be 4186°442 
| foot-pounds. Hence the whole work done upon the air in 
| both contractions will be 6343°421 foot-pounds. 

There will therefore be gained during the whole cycle 
| available work equal to 0°584 foot-pounds, while the heat 
| transferred from the higher to the lower temperature will 
| be as before, 2159°5 foot pounds. We have, therefore, 


| utilised a proportion of the whole, represented by 564 
2159°5 
or +;5oth. 
| Gathering together our various results:—l. From an 
engine of which the temperature of the source is 270 deg, 
absolute temperature, and the fall of temperature between 
| the source and the refrigerator ‘1 deg. Centigrade, a pro- 
| portion of the whole heat = 5,55 is utilised. 2. From a 
| similar engine, with a temperature fall of ‘2 deg. Centi- 
| grade, a proportion of the whole heat = ;,%,,; is utilised. 
3. From an engine of which the temperature of the source 
is 370 deg. absolute temperature, and in which the fall 
is ‘1 deg. Centigrade a proportion of the whole heat = 
| slop is utilised. 

Hence the law becomes apparent, which I would re-state 
in the very words of Professor Rankine :— 

“Tfa substance which does the work in a perfect heat 
engine receives all the heat expended at one fixed tempera- 
ture, and gives out all the heat which remains unconverted 
into work at a lower fixed temperature, the fraction of the 
whole heat which is converted into external work is ex- 
pressed by dividing the difference between those two 
temperatures by the higher of those reckoned from the 
absolute zero.” 
Errata.—Page 85, second column, in the ninth line of 


x 








P. Inthe same column, 


dt 
in the foot notes, fifth line from the bottom, for “ Wiime- 
theorie,” read “ Wirmetheorie.” In the third column, 


the foot notes, for p P read, ¢ 


line 76, after “hyp.” insert “log.” Page 86, Fig. 2 :—The 
dotted and plain curves should meet in one point at D. 
—W. J. M. R. 
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REPORT RELATIVE TO TECHNICAL EDUCA- 


TION. 
(Concluded from page, 90:) 
15. (Enclosed in My. Scott Russell's letter of the 24th June, 1867. ) 
MEMORANDUM. 
The fourth t International Exhibition has afforded an excel- 


lent opportunity for marking the relative pi of differents 
countries in ae ate, manufactures, and trades which contribute to 
the wealth and power of nations. We have ly noted the 
progress of other nations in those mechanical and constructive arts 
and trades in which, in 1851, England exhibited pre-eminent 
excellence. We have to record that in many of these some other 
nations — to have made much more —_ rogress than our- 
selves, so that we are relatively falling o! d we especially 
note that our falling off is not in unimportant departments, but in 
some of those which had formerly constituted our stapie excellence. 

We have to specify that most branches, in which other countries 
have now shown more rapid advancement, are some of our own 
great manufactures of steel and iron, steam machinery, locomotive 
engines, and tools and manufacturing machinery in general. We 
do not say that in all of these other nations have excelled us, in 
some they have not yet equalled us. But what we do feel, and 
therefore frankly'state is, that their progress has in the last sixteen 
years since the first Exhibition of 1851, been remarkably greater 
than ours. 

There are other branches of arts and manufactures in which 
possibly the reverse is the case. Glass and pottery, and the arts 
of design and construction of beautiful patterns, both in form and 
colour, have made remarkable progress throughout England during 
the same period ; we therefore confine our present remarks to the 
mechanical and constructive arts, not commonly called fine arts. 

Dissatisfied with our national progress, we have naturally 
turned our minds to search for the cause of the progress of other 
nations and for the cure of our own deficiency. We find that 
during these years some nations have been occupied in diligently 
pr ting the national education of the various classes of skilled 
mechanical workmen, for the purpose of giving skill to the un- 
skilled and rendering the skilled more skilful. We find that some 





17. From Wm. Spotten, Esq. 
Belfast, June 29, 1867. 

Sir,—In reply to your letter of 27th instant, I to state that 
I agree with the substance of the enclosed letter.*—I am, &c. 

mM SPOTTEN. 

[* The enclosed letter was Dr. ro Playfair’s, as given above.] 

: 18. From A. J. Mundella, Esq. 
Nottingham, June 29, 1867. 

My Lords and Gentlemen,—In reply to the inquiry addi 
me dough your secretary, I have the honour to state that I agree 
in the main with Dr. Lyon Playfair’s letter of the 15th ultimo, 
but Iam of opinion that art and industrial education without a 
thoroughly ised system of primary instruction will not remove 
the danger “which threatens our manufacturing and commercial 
supremacy. 

trust % will not be deemed presumptuous if I lay briefly before 
= the result of my observation on a subject in which I have long 

n deeply interested. 

The branch of industry with which I have been connected for 
thirty years past is the manufacture of hosiery. I am the man- 
aging partner of a firm employing five thousand workpeople, 
with establishments in Nottingham, Derby, and Loughborough, 
employing more than four-fifths of the number and with branches 
at Chemnitz and Pausa in Saxony, employing about seven hundred 

rsons. 
~~ addition to the opportunities and experience which the 
superintendence of these establishments has afforded me, I have 
for many years past formed friendships with manufacturers in 
France and Germany. I have had free access to their warehouses 
and workshops, and I am as well acquainted with the progress of 
my own branch of industry in those countries as in England. 

As the result of my observation I have for four or five years past 
been increasingly alarmed for our industrial supremacy, and my 
experience of the Paris Exhibition has only confirmed and strength- 
ened my fears. In my own branch we still maintain the lead in 
the majority of articles, but the progress made by France and 
Germany since 1862 is truly astonishing, and it has been much 
greater than our own. . 

I am of opinion that Englishmen possess more energy, enterprise, 
and inventiveness than any other European nation. The best 
ines in my trade now at work in France and Germany are the 





nations have gone so far as to have established in every ler- 
able town technical schools for the purpose of teaching all the 
youths intended to be craftsmen those branches of science which 
relate most nearly to the principles of their future craft. Workers 
in metal are taught the nature of the mechanical powers with 
which they will have to work, and the chemical properties of the 
materials they will have to operate upon; engine builders are 
taught the principles of heat and steam, and the nature of the 
engines they have to make and work ; shipbuilders are taught the 
laws of construction, hydraulics, and hydrostatics ; and dyers and 
painters are taught the laws of chemistry and colour. All skilled 
youths are taught geometry, drawing, and calculation ; and in 
many countries every youth who shows great talent in any depart- 
ment is promoted to a higher’training school, and there educated 
at the public cost. 

Besides these local schools, other countries have technical col- 
leges of a very high class for the education of masters and foremen 
in engineering, mechanics, merchandise, and other practical and 
technical professions. 

We have not failed to notice that it is precisely those nations 
which have been systematically giving a course of preparatory 
training and education to their population in their skilled trades 
that have shown the most marked progress in national industry in 
these successive Exhibitions. 

Prussia, Switzerland, Belgium, France, America seem to make 
progress in proportion to their excellence of educational training : 

Prussia in steel, iron, and general engineering work ; Switzer- 
land in scientific engineering, machinery, and watch and telegraph 
work, and in textile manufactures; Belgium in metal working 
and mechanical trades ; France in metal work, and in steam 
engines, engineering structures, naval architecture, and steam 
navigation, All these nations seem to exhibit growing skill and 
progress in proportion to the excellence of the education and train- 
ing they give to their manufacturing population. 

It becomes thereforé a serious national question for England 


and the Euglish, whether they have or have not been wise in | 


neglecting to take adequate measures of a nativnal character for 
the complete technical training of all the youth destined to skilled 
trades and occupations. By this training we do not on the one 
hand mean elementary education, nor on the other hand do we 
mean any substitute for a practical working apprenticeship. We 
mean a schooling midway between the elementary day school and 
the workshop, which the youth should enter after he knows 
reading, writing, and counting, in order to learn to apply his 
reading, writing, and calculation to the purpose of acquiring such 
knowledge of mathematics, mechanies, mineralogy, chemistry, 
drawing, &c., as shall fit him more aptly and perfectly afterwards 
to learn and to profit by the teaching of the workshop and the 
office. It is unquestionable that apprentices to trades, coming 
into the workshops with this preparation, will make greatly more 
rapid and certain progress than those who enter direct from the 
elementary progress. 

But in England we can scarcely as yet be said to possess such 
schools. Certainly they are not uniformly distributed over the 
towns of England; and it seems that in no country have they 
thriven or even existed except when organised and sustained by 
nations at large, acting through their governments. 

We have therefore to recommend to the serious attention of 


the British nation the consideration of the importance of esta- | 


blishing a national system of technical and trade education. 
Paris, May, 1867. J. Scorr RussE.k. 
16. From E. W. Cooke, Esq., R.A., #. RS. 
The Ferns, Hyde Park Gate, South Kensington. 
June 28, 1867. 

My Lord,—Having read with great interest Dr. Lyon Playfair’s 
admirable letter to your lordship, I beg to state, though with con- 
siderable regret, that I am compelled to agree entirely with the 
opinions and conclusions expressed in that letter. 

During a very careful and impartial examination of the varied 
productions of European countries in the International Exhibition 
at Paris, a multitude of instances met my eye which impressed me 
with ‘the decided superiority of the industrial productions of 
the Continent over those of our own country. It must be 
distinctly understood, however, that I refer only to works of 
artistic taste—not to Fine Art—in matters connected with 
objects of useful and ornamental character belonging to the 
peaceful arts. With matters of war, whether military or naval, or 
the multitudinous inventions and triumphs in machinery I have 
nothing to say, having no experience in those departments ; nor 
have I any knowledge of the numerous economic manufactures, 
removed in a great measure from such as are the result of fine taste 
and wsthetic feeling. In these latter objects it is that I feel the 
truth and justness of Dr. Playfair’s broad and honest opinions. In 
very numerous instances I could not but observe the great advance 
made in the design as well as execution of works during the last 
ten years, in which I had sanguinely hoped we in England would 
have greatly excelled, if not triumphed over our continental neigh- 
bours. In this, Iam — to confess, I have been disappointed, 
and am of opinion that it behoves the Executive Government and 
the chief municipal bodies of our country to lose not a moment in 
the consideration of this most important subject, in which the 
trade and commerce, the prosperity of our working men, and, I 
may say, our national honour, are so vitally and so deeply concerned 
and interes 

I cannot at present enter into details, but your lordship will 
— that I entirely concur in every word of Dr. Playfair’s 
etter.—I have, &c, E. W. Cooke, R.A., F.R.S, 


To the Right Hon, Lord Taunton, &c, &e. 


inventions of Englishmen, and in most cases of uneducated work- 
men ; but these machines of English invention are constructed and 
improved by men who have had the advantage of a superior indus- 
trial education. The largest hosiery machine shop in France is 
that of Monsieur Tailbours at St. Just; models of all the best 
English machines have been purchased and imported, and they are 
there improved and constructed on thoroughly scientific principles 
under the superintendence of a young man who, I was informed, 
took high honours at the school of the Government in Paris. 

Precisely the same thing is taking place in Saxony, but the 
Saxons are in respect of education, both primary and industrial, 
much in advance of the French, and in my branch they are our 
most formidable rivals. 

In Nottingham, where the best machinery in the world is re- 
quired and used in the production of hosiery and lace, there is no 
such thing as industrial education, and, greatly as it is to be desired, 
I am acquainted with many good mechanics and —e workmen 
to whom it would be of no service, inasmuch as they can neither 
read nor write. 

{he contrast betwixt the workpeople of England and Saxony, 
engaged in the same industry, is most humiliating. I have had 
statistics taken of various workshops and rooms in factories in this 





classes, and all my life have been in close association with them, 
| but I never realised the condition of the lower masses of our work- 
| people till I took the pains to examine them personally in the 
| manner I have indicated. 

| In Saxony, our manager, an Englishman of superior intelligence, 
| and greatly interested in education, during a residence of seven 
| years has never yet met with a workman who cannot read or 
write. And not in the limited or imperfect manner in which the 
majority of English artisans are said to read and write, but with a 
freedom and familiarity that enables them to enjoy reading and to 
conduct their correspondence in a creditable and often superior 
style. Some of the sons of our poorest workmen in Saxony are 
| receiving a technical education at the Polytechnic schools such as 
the sons of our manufacturers cannot hope to obtain. 

Whilst, therefore, I believe that the English workman is pos- 
sessed of greater natural capacity than any of his foreign compe- 
titors, Iam of opinion that he is gradually losing the race through 
the superior intelligence which foreign governments are carefully 
| developing in their artisans. 

The influence of strikes and lockouts has been undoubtedly 
| 
| 
| 


} 


, against industrial progress. But the worst practices of trades’ 
unions are the result of the gross ignorance of the majority of 
workmen who are connected with them. I succeeded nearly 
seven years ago in forming a board of arbitration and conciliation 
for the hosiery trade of this district, and no strike has taken 
place since its formation. Leicester has recently followed our ex- 
ample, and during the past week the lace trade has done the same. 
This is the only solution in my opinion of that difficulty. 
| The education of Germany is the result of a natural organisa- 
| tion which compels every parent to send his children to school, 
| and, after having laid the foundation of a sound education, affords 
| to all those who have the capacity and inclination the opportunity 
of acquiring such technical knowledge as may be useful in the 
| department of industry for which they are destined. 
| If we are to maintain our position in the industrial competi 
tion, we must oppose to this national organisation one equally 
effective and complete. If we continue the fight with our present 
voluntary system, we shall be defeated. Generations hence we 
shall be struggling with ignorance, squalcr, pauperism, and crime ; 
but with a system of national education made compulsory, and 
supplemented with art and industrial education, I believe within 
twenty years England would possess the most intelligent and in- 
ventive artisa:; in the world.—My Lords and Gentlemen, yours, 
&e. A. J. MUNDELLA, 
Her Majesty's Schools Inquiry Commissioners. 


19. From James Young, Esq. 
Chemical Works, Bathgate, July 4, 1867. 

Sir,—I had the honour to receive your letter of 20th June re- 
questing me to give you my experience as to whether I agree in 
substance with Dr, Lyon Playfair’s letter to Lord Taunton. I was 
a juror in the English Exhibition of 1862, but in the French Exhi- 
bition I am only an exhibitor ; as such I have spent about a month 
in Paris studying the Exhibition, and there had the opportunity of 
meeting many jurors of different nations. I am bound to say that 
my experience accords with that of Dr. Lyon Playfair. So for- 
midable did the rate of progress of other nations appear to many 
of us, that several meetings of jurors, exhibitors, and others took 
place at the Louvre Hotel on the subject. The universal impres- 
sion at these meetings was that the rate of progress of foreign 
nations in the larger number of our staple industries was much 
greater than our own. But it must be stated that a large number 
of our first-class machine and other manufacturers are not exhibi- 
tors in Paris, whereas other nations, I believe, have taken care to 
bring forward their very best; still, the great progress of other 
countries is evident. The reason for this increased rate of pro- 
gress is the excellent system of technical education given to the 
masters of workshops, sub-managers, foremen, and even workmen. 

England for a long time excelled all other countries in the finish 


gent labour cheaper than ourselves, are progressing in all the ele- 
ments of manufacturing. 
Permit me to use my own case as an illustration. Originally I 








district, and the frightful ignorance they reveal is disheartening | 
and appalling. I was born and educated amongst the working | 





of her machines ; but now we find that foreign machine makers | 
are rapidly approaching us in finish, and having skilled and intelli- | 


was & wetting mee, best Gaerne ie increasing the range of 


manufacturing industry. The foundation of my success consisted 
in my having been fortunately attached to the labora of the 

ian University in Glasgow, where I learned chemistry 
under Graham, and natural philosophy and other subjects under 
the ive professors. knowledge gave me the power of 
improving the chemical manufactures into which I rwards 
passed as a servant, and ultimately led to my being the founder 
of a new branch of industry, and owner of the largest chemical 
manufacturing works of thekingdom. It would be most ungrate- 
ful of me if I did not recognise the importance of scientific and 
technical education in improving and advancing manufactures. 
Many men without such education have made inventions and 
improvements, but they have struggled inst enormous diffi- 
culties, which only a powerful genius could overcome, and they 
have been sensible of the obstacles to their progress. Stephenson, 
who so greatly improved locomotives, had to be his own instructor, 
but he sent his son Robert to Edinburgh University, and the son 
did works at least as great as the father, and with far less diffi 
culty to himself. 

The improvement in locomotion has necessarily created great 
competition in the industries of the world, and unless we add 
skilled instruction to manual labour, England cannot expect to 
maintain her position in the industrial race.—I have, &c. 

H. J. Roby, Esq., &c. &e. JAMES YOUNG. 





THE FOUNDATIONS OF THE RAILWAY BRIDGE 
OVER THE PREGEL’ AT KONIGSBERG. 


Tue Pregel Bridge at Kénigsberg serves to join the station of 
the Ostbahn, situated on the left shore of the river, with its 
proposed extension and with the station of the Kénigsberg and 
Pillau Railway on the right bank. 

The bridge cuts the stream almost at right angles, the width at 
this point being 255ft., the cross section being shown in the sketch. 
In this section the heights refer to zero on the gauge at the town 
fortress, which is 3ft. 9in. above zero of the gauge (Pegel) at 
Neufahrwasser. 
16° aw «15! 
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It appeared after borings had been taken, and the nature of the 
river bed accurately ascertained, that no good foundation could be 
obtained under 48ft. to 60ft. below mean water level. Piers in the 
stream were therefore to be avoided as far as possible. The move- 
ment on the Pregel being considerable, and the banks lying low, a 
swing bridge was ordered, necessitating the construction of at least 
one pier in the stream. 

After duly considering the local circumstances the spans were 
determined upon as shown in the above sketch, 47ft. for the swing 
bridge and 195ft. for the fixed span, a breadth of 13ft. being 
allowed for the thickness of the river pier. By this arrangement 
the abutment on the right side, and the pier for carrying the 
swing bridge, as well as the abutment of the latter on the left, 
were situated on the shores. 

The bridge is constructed fora double line, and has on each 
side a footpath 5ft. wide. Owing to the length of span and 
want of height above high-water level, it was determined to make 
use of a wrought iron superstructure. The swing bridge is con- 
structed of plate girders, and the large opening is spanned by a 
lattice. For the shore abutments and pier cofferdams were con- 
structed and the excavation carried sufficiently low, when piles 
were driven to consolidate the ground, the heads of which being 
cut off level, a thick beton foundation was laid. The foundation 
of the stream pier was not so simple, offering great difficulties on 
account of the considerable depth of water and the treacherous 
nature of the ground, and required to be specially constructed 
according to the method now to be described. 

On the site of the pier the Pregel has a depth of 28ft. below 
mean water level, corresponding to ordinate 21. 

The river bed consists to the depth of 21ft. to 25ft. of peat, 30ft. 
of quick sand, 40ft. fine sand with vegetable matter, 49ft. 
gravelly sand, 70ft. fine sand. 

Under these circumstances it could not remain doubtful, after a 
careful comparison of the several methods of foundations, that 
the safest and most suitable would be a caisson and compressed 


air. 

This method having been decided upon the question next arose 
whether it would be more expedient to sink two independent 
cylinders, connected at the top with an iron construction, to be 
put down according to the system adopted at the viaduct of 
Argenteuil, which is a happy combination of the Triger cylinder 
foundation and the method employed at the Kehl Bridge. But it 
is not to be overlooked that the system, particularly when one 
tries to improve it by leaving out the cast iron cylinders to the 
full height of the pier, and confines oneself to a wrought iron 
caisson, as at Kehl, where, as is known, for each pier a single four- 
cornered caisson, having the same area as the pier, was used—is, 
in an economical point of view more advantageous. An objection 
was raised to making use of this system, as the deepest borings 
showed the doubtful soundness of the ground, it being composed of 
alluvial sand. So it appeared advisable to give the greatest 
possible bearing surface, so as to distribute the weight over a large 
area, as there could be no doubt that every reduction of this bear- 
ing surface rendered a deeper foundation necessary ; and when the 
possibility of the cylinders, which would be sunk at the same 
time, getting out of the perpendicular was taken into con- 
sideration, and the cost and difficulty increasing out of all propor- 
tion with the depth to be sunk, it was decided to adhere to the 
system adopted at the bridge over the Rhine at Kehl, nevertheless 
introducing such improvements as since that time experience has 
shown can be applied to this system of foundations. 

A.- GENERAL ARRANGEMENT OF SITE. 

For the construction of the stream pier a pile scaffolding was 
erected, a space being left in the centre corresponding to the shape 
of the pier. It consisted of two tiers, the lower being 5ft. and 
the upper 27ft. above mean water level. On the upper platform 
the sinking apparatus was placed, and three timber frames 7ft. 
high were fixed to carry two travellers, each of which was pro- 
vided with two crabs capable of moving loads of 120 cwt. to any 
part of the work. The lower platform served as workshops, and 
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on the projection heading the stream an 8-horse power engine 
was placed to drive the dredging apparatus. Lines of rails were 
laid on this platform, connected with each other by small turn- 
tables, and by means of a short tempo: bridge they were joined 
to the shore. One led along the workshops to where the beton 
and mortar were prepared; the other to a large turntable in which 
all the roads from the stores ended. So the materials could be 
conveniently conveyed to any point of the work. 

The offices were situated on one side of the workshops, the other 
side being devoted to the machinery. 

There an old locomotive was placed, having a connection with 
the air-pump and the machine for mixing and preparing the beton 
and mortar. The tender of the engine was used as a reservoir for 
water, and was placed 12ft. above the floor ina corner-of the shop, 
supported by two strong wooden frames. It was fed by an old 
steam pump placed beneath it, which received its steam from the 
locomotive, drawing the water direct from the Pregel through a 
cast iron pipe to the tender, from which pipes led to the boiler of 
the locomotive and to the beton and mortar machines. The latter 
were placed on a scaffold 8ft. high, so that the beton and mortar, 
when prepared, could be shot direct into trucks, drawn up on the 
line by the side of the workshops. 

From the reservoir a pipe led to the cooling apparatus of the 
air-pump. It had, however, a separate suction and force pamp, 
but it appeared convenient and proved useful to keep this in 
reserve. 

The compressed air was conveyed from the apparatus to the air- 
shaft through cast iron pipes laid 4ft. below the surface of the 
ground, thence along the temporary bridge to the top floor of the 
scaffolding, where two strong gutta-percha tubes branched off and 
conveyed it to each of the air-shafts. 


B.—DESCRIPTION OF THE BUILDING OF THE STREAM PIER. 
1.—THE SCAFFOLDING AND SINKING APPARATUS. 


The scaffolding, shown at pages 104 and 105, was supported 
by eighty-nine round bearing piles, 14in. diameter and from 
50ft. to 60ft. long, driven in eight rows in the direction of the 
stream, and fourteen rows across the stream, 18ft. to 24ft. 
into the river bed, as shown on the plan of the lower plat- 
form, page 105. The six middle long rows were cut off 44ft. 
above mean water level and braced, while the two outside rows, 
having only to resist the side thrust of the scaffolding, were left 
standing their full height. The several rows of cross piles were 
connected with double beams Gin. by 12in., but the six middle 
cross rows left a free space of 19ft. for the pier. Over the cross- 
pieces, at distances of 3ft. to 4ft., balks were laid which carried 
the rails and a 2in. boarding. The opening in the lower platform 
for the pier was 50ft. by 19in., and as the caisson measured 47ft. 
by 17in., a clear space of 14ft. in the length:and  1ft. in» theswidth 
was left for play on each side. On the beams of the lower plat- 
form, on the two long sides and the down stream end,. strong 
double frames, 22ft. high, were erected to carry.the upper plat- 
form. These frames formed on plan:a horseshoe,.w open side 
turned stream upwards, the single frames being 8ft..apart. They 
were on their inner long side strongly trussed: to: the | scaffolding 
piles, forming in the middle an open space in the upper platform 
of 12ft. The open part of the horseshoe in the lower part of the 
scaffolding was left open, so that the caisson could be brought to 
its place in the upper platform covered over. 

By the arrangement just described an open  landing-place is left 
on the down stream side of the lower platform traversed by the 
siding, so that all building materials,.dc., can be taken. by the 
traveller direct from the trucks and transported with ease to their 
proper places. In like manner, on the opposite side of the pier, 
another landing-place, 29ft. by 284ft., was formed, from where the 
caisson, which was brought to the scaffolding on rafts in three 
pieces, could be taken up and placed in position, and where the 
engine for the dredging apparatus, the coal store, and the mortar 
prepared—when done by hand—and the steps leading to the upper 
platform, found aplace. ‘The posts of the double framing are con- 
nected, in the width of the seaffolding, by double bars Gin. by 
12in., om which the longitudinals of the upper platform are laid. 
On the top of each of the long-sides:-were two trussed beams 10in. 
by l4in., having a space between them of 6in., which carried the 
weight of the caisson and pier and transmitted it to the piles, &c. 
By this construction a tendency to twist was given to the middle 
of the scaffolding, causing-either the upper part of the scaffolding 
to bulge inwards or the ing piles outwards. 

Now, as it was necessary to leave an opening in the middle of 
the scaffolding for the free»working of the travellers during the 
earlier stages of construction, and as one could at any future 
time strengthen it horizontally, it was considered better to com- 
plete the scaffolding when the weight on the piles had become 

eater. 
orThe construction of the frames on»which the travellers worked 
is seen in the drawings, and it will only be. mentioned here that 
they consisted of double frames to give -breadth-so that one could 
easily get to the crane. A60ewt. traveller 33ft. gauge happening 
to be in stock, and which was to be made use of here, determined 
the width between the frames. A second traveller of 120 cwt. was 
bought and also-set up. 


THE SINKING APPARATUS 


As the construction of the caisson at the Kehl Bridge had proved 
satisfactory in every icular, the same system, in this instance, 
was retained, and onty:altered and simplified to suit local circum- 
stances. On the top part of the long sides of the caisson were 
fixed at a distance, corresponding to the cross girders, thirty-two 
suspension pieces, on each side sixteen. The lower part of these, 
Yin. long, 6in. broad, jin. thick, were flattened out and bolted 
with ten lin. double-threaded screws to the sides of the caisson, 
which was at these points strengthened by gin. plates. The upper 
12}in. standing above the top edge of the caisson formed an eye, 
forged out of 2in. round iron, to receive the bolts of the chain 
links. Each link was made fork-shaped out of 1jin. round iron, 
with an eye at the end to receive a 2in. bolt with cotter and pin. 





sufficient for sinking the pier, the weight of which for a time, 
brought a load of 8000 cwt. upon the chains, but when it was 
necessary to turn the levers backwards each capstan required two 
men extra. In an hour of uninterrupted work a maximum of 
9in. has been sunk. 

3.—THE Iron CAISSON. 

This is 47ft. long, 17ft. wide, 7ft. high inside, 9ft. high to the 
top. Its roof and sides have to support the weight of the masonry 
of the pier. In moslening it a maximum height of pier of 62ft. 
was allowed from which the upward pressure of the compressed 
air had to be deducted. The height actually constructed was only 
50ft.; the masonry weighed on an average 125]b. per cubic feet, 
but in the calculations only 1101b. had been reckoned. At dis- 
tances of 34ft. cross girders 2ft. deep were built to strengthen 
the top, also longitudinal girders 34ft. and 3}ft. apart, of a depth 
of 2ft. over the sides of the caisson, and where they approached 
the air shafts at other points they were only 10in. deep. The 
compartments thus formed were filled with masonry and then 
covered with granite blocks in sucha »way that the whole weight 
of the pier was brought directly on the cress girders and outer 
sides of the caisson, the plate covering being. entirely relieved. 
The sides were stiffened inside vertically aswell as horizontally. 
The vertical stiffeners were fixedvon the cross girders of the long 
sides and on the longitudinal girders of the ends formed of three- 
cornered plate “‘ consoles” bounid»with double angle irons running 
out to a point at the bottom and lapping over 3}ft. at the top. Ho- 
rizontally the stiffening of the side plates was effected with three 
angle irons 2,;5;in. by ;;in. 2}ft. apart. Above the lowest angle 
irons 6in. oak beams were fixed between the consoles, which served 
as a base for the filling-in masonry between the triangular 
stiffeners; this was carried out in horizontal courses, which, with a 
3in. rise, found an abutment in the angle irons of the consoles. 
This masonry, while it secured the sides of the caisson from 
bulging, afforded at the same time some protection against a too 
sudden sinking of soft ground. 


4,—THR DREDGING SHAFT AND APPARATUS. 

The lower part of the dredging shaft consisted of a 5ft. wrought 
iron cylinder, but above that height simply of masonry. The 
cylinder was composed of four cylinders of jin. plate passed over 
one another and rivetted air-tight to the caisson, bolts were fixed 
in aline in. above each other, 
to allow the pressure of air in 
the caisson should it become 
excessive, to pass into the 
dredging shaft on the bolts 
being loosened. Inside the 
wrought iron cylinder, at dis- 
tances of 6ft. apart, were 
placed opposite each other two 
double consoles of sheet iron, 
the horizontal section of 
which will be clearly seen 
from the accompanyingsketch. 
They formed guides for the 
os dredging chains and allowed 

jin. play on all sides. The 
upper part of the dredging cylinder, which was of masonry also, 
required some fixed guide for the chains. This consisted of two 
plate gutters yin. thick, between which the same amount of play 
was allowed:as between the consoles. The gutters were made of 
plates 8ft.:long, the ends being bent horizontal and: fixed 1}ft. in 
the masonry. These gutters were lengthened as the masonry pro- 
ceeded. Not once during the whole time did the guides get out 
of shape, and no interruption to the dredging operation occurred. 
The dredging frame, to the end of which the chain roller was 
fixed, consisted of two vertical posts 9in. by 10in. covered 
on the three rubbing surfaces with sheet iron, and connected by 
three struts, between the two lower of which a frame of sheet iron 
was attached for the purpose of loading the chains, and to which 
two 30cwt. blocks of lead were fixed. The buckets contained 
I cubic foot, and were 4ft. to 6ft. apart. 

The shaft and the two supports of the upper six-sided chain 
roller rested on a scaffolding fixed above the masonry of the pier. 
It was lengthened on one side and carried here a toothed wheel 
5ft. diameter, in which a 9in. gear worked. To the shaft of this 
last was attached a double drum set in motion by a Sin. band from 
the engine placed on the lower platform of the scaffolding. The 
stuff discharged from the buckets fell first into a movable tipping 
gutter, then into a fixed wrought iron trough, and thence into a 
long wooden trough which carried it direct into a barge moored to 
the scaffolding. 

In constructing the dredging apparatus it was decided to avoid 
the loss of time ioned by repeatedly lengthening the chains, 
and from the first to arrange it in such a way that it should require 
no alteration during the progress of the work. For this purpose 
a scaffolding 33ft. high was erected on the masonry of the pier, 
already sunk to the river bed, to carry the dredging apparatus. 
The verticals were built in with masonry, but the struts, &c., were 
removed as soon as the masonry reached them. 


5.—THE ENTRANCE SHAFTS AND AIR CHAMBERS, 

The entrance shafts were made of }in. plate iron tubes 3ft. in 
diameter in lengths of about 6ft. To make the joints air-tight, 
a 2jin. by yin. angle iron was rivetted on the inside. Between 
the adjoining lengths a 4in. india-rubber ring was placed and fixed 
with thirty-five jin. bolts. On the inside wall of each. portion of 
the cylinder an iron ladder 15in. wide was fixed in such a way that 
when a length was added the ladder could be continued, The 








bottom length, which was 4ft. 3in. long, reached 15in. below the | 


caisson floor and was rivetted to it; at its lowest end it was pro- 
vided with a double valve by means of which the whole shaft could 
be shut off air-tight against the caisson, which was necessary each 
time an additional length was added to the shaft. 

The air ch 8 were ted with the top length in the 





| same way as the other portions were connected with each other. 


Of the thirty-two chains one half consisted of links 6ft. long; of , 


the other half each second chain had one 3ft. link. The upper 
end of the chains hung in an eye at the bottom of screws 10ft. 
long 2}in. diameter, rising ten lines in 7ft. These screws are 
held in gun metal nuts 7jin. thick, and about 6in. diameter. 
Each pair of nuts was sup dd ona cast iron bedplate resting 
on the 14in. trussed longitudinals of the upper platform. The 
nuts were formed of three different thicknesses, the upper part 
4kin. thick and 5jin. diameter, had hexagonal form, the mid- 
dle lin. thick, 6ft. diameter, was round, and the lower part 
~~ thick .and 6fin. diameter was octagonal. The upper stirrup 
of a 6ft. lever bore on the middle part of the nut, to the under 
part was accurately fitted the inner octagonal surface of a horizontal 
ratchet wheel. “The under stirrup of the lever embraced the 
upper surface of the: bedplate, which ;was rounded, so that the 
ratchet wheel lay between the. two:stirrups. ‘Between these two 
stirrups were two right and left ratchets. with steel springs fixed, 
through which eccentrics could be worked backwards and forwards, 
their other ends being attached to the lever handle. According 
as the levers were moved the loaded screw rose or fell in the nut. 
At first a fear was expressed that the screw might become bent in 
the nut,.and in this case one would not be able to judge whether the 
chains were properly loaded. An arrangement to ascertain this 

and troublesome it was given wp, and the 
ratchet brace on a large scale. In order to set the several ratchet 
levers at work together and to ensure an 7 on chains. 
the ends of the levers were, on each side of the scaffolding, joined 
by a light movable — toy The —_ outside arms —_ provided 
with: rigs, through w) a@ rope over a pulley to.a capstan 
with.cross arms 6ft. long. A ratchet was attached so that the 
levers could be‘ held in any desired position, and the same move- 
ment communicated to all the screws. 


By this.arrangement ten men—five to each capstan—were found 


| further difficulty. 





The two air chambers consisted of cylinders 10ft. high and 6ft. in 
diameter, the lower 3ft. being formed conically, so that at the 
bottom it had a diameter of 3ft. only. They were made of jin. 
plates rivetted together and closed at the two cylinder ends with 
a floor carried by two long and two cross beams, in the middle of 
which was a 2ft. manhole. 

Inside the conical: part of the air*chamber, that is below the 
bottom part of the floor of the cylindrical part, the compressed air 
was admitted through:a east iron projection, having a diagonally- 
placed valve, by which, when the valve inside the caisson was 
opened, the whole space up to the lower floor of the air chamber be- 
came filled. This space was connected with the cylinder of the 
air chamber by a lin. pipe, a cock attached to which being turned, 
the communication could be broken. Besides this, a communication 
between the air cylinder and the —_ was provided through 
two-short pipes with.cocks attached. e floor valve was shut by 
tightening arope attached to an eye in the lid of the valve, passing 
over a to a windlass; the same arrangement-serves to raise 
the valve in the manhole. 

When a descent in either of the air cylinders had to be made 
the top air chamber valve had to be opened and the middle valve 
oP the ae of the air in the lower space and all cocks 

off; w. 


6,—THE PNEUMATIC APPARATUS. 

This was placed on a strong framework in a shed on the shore. 
It consisted of a double air pump with horizontal cylinders and 
two transmissions to the piston. Two old locomotive cylinders 
and slide valves were made use of in the construction of the 
air pumps, in which, instead of the two cylinder caps, two cast 
iron plates, in each of which were five elastic valves, were bolted 
to the flanges. 

The compressed air in the cylinders reached the slide valves by 
the steam passages, which were shut against the cylinder b 
double valves, and were connected with a 3jin. pipe, from whic 
that to the pier branched off. 

The cylinders were 15jin. diameter and 2ft. 2}in. long, covered 
with an iron sheeting 2}in. from the outside. The space thus 
formed was kept filled with cold water by a pump attached to the 
apparatus, an arrangement which was unfortunately not adopted 
for the valves in the slide valve, and in consequence the burning 
of the elastic valves by the heat produced by the compressed air 
was but unsatisfactorily quotented by frequently throwing water 
over them, 

The pistons of the air pump were 6in. thick, lined with wood. 
In ordinary working the pistons made thirty strokes per minute. 
This velocity resulted from the movement of the locomotive 
ee wheel, for which sixty revolutions per minute was con- 
sid convenient. 

The power from the two driving wheels of the locomotive was 
carried by bands over a shaft in the roof-space of the shed, the 
velocity of which, through the proportion of 3 to 2 of the drum, 
was one andva-half times as much as that of the driving wheel 
shaft, so that ‘the same made ordinarily ninety revolutions per 
minute. From here the first transmission shaft of the pneumatic 
apparatus, on which were two fly-wheels and gearing, receiv 
through two pairs of equal sized band drums the same movement. 
The relation of the gear to the second transmission shaft working 
the piston of the air pump being 1 to 3, the piston strokes were 
reduced to thirty per minute. 

The compressed air is conveyed in pipes 3jin. internal diameter 
and jin. thick, with turned flanges at the ends, the separate 
lengths being bolted papeiien, india-rubber jin. thick being placed 
between. The end of this piping on the upper part of the staging 
is joined to two gutta-percha tubes 3}in. diameter, leading direct 
to the air chamber and attached to the cast iron projections there. 

To prevent the escape of the compressed air out of the caisson, 
should the communication by any means become broken, two 
slide valves were attachedto the cast iron pipes before branching 
off to the air chambers, through which the compressed air in the 
caisson could be shut off independently of the supply pipes. 


6.—Tue ConstTRucTION. 

The stream pier was commenced on the Ist July, 1864. Inthe 
space of three months the numerous preparations had so far pro- 
gressed that the regular foundation works could be tegun. 
During this time the workshops, &c., were constructed, the 
locomotive and tener set up, the pneumatic apparatus, the 
steam pump, mortar mills, shafting, &c., were obtained and placed 
in the sheds. The pier scaffolding, together with both travellers, 
was erected, the sinking apparatus put up ready for use, having 
been previously carefully tested and put into position. In the 
aeanwhile the air chamber and air shafts were delivered, all 
piping laid, and the iron caisson, with all its et ceteras, was com- 
pleted; this latter could already, by the end of September, be 
nage in three parts to its position, and over the same put 
together, platforms having been erected ‘for that purpose on the 
lower part of the scaffolding. 

When this work was finished the masonry in the stiffeners and 
in the interior of the caisson was built, as well as that on the top 
between the girders, and the course of ashlar set. Next followed 
the lifting of the caisson from the floor by means of the sinking 
apparatus described in section 2, whereupon the sinking of the 
— now hanging freely in the chains, could be proceeded 
with, 

On the 5th October it had been sunk 5ft. Gin., that is, the 
under side touched the surface of thewater; at this time the chains 
carried a load of 5800 cwt. Reckoning all thechains to be equally 
strained, which was, in fact, nearly the case, each bore, on an 
average, 181 cwt., or about 50 ewt. per square inch of section, It 
was tolerably easy to determine by the touch, as well as by the 
ring on their being struck with a hammer, whether the chains 
were all equally strained. A reliable workman was entrusted 
with the duty of going along the lower platform, from chain to 
chain, to prove the tension, and to signal to the upper platform as 
soon as a chain (each was numbered) required tightening or 

ing. ‘Theseadjustments did not interfere with the progress 
of thework,. 

On the 6th October the masonry of the pier was begun, the 
bottom of the eai being 9ft. below, and the upper part on the 
level of the water. ‘To be able at all times to measure the sinking 
of the) pier and verify its vertical position, four measuring rods 
4in. thick were! fastened over the four corners to the sides of the 
| caisson, inn indicated the height from the under side of the caisson, 
| they were also of use as guides for the masons. 

The masonry weighed nearly double as much per cubic foot as 
the water;and as the area of the pier over the caisson was 702 
| square feet, had the pier been built solid each foot sunk would 
| have caused an additional weight of 702 x ‘06 = 42lewt. As 
the pier had to be sunk about 22ft. before reaching the river bed, 
| and relieving the chains of the weight, had the pier been solid the 
| chains would have carried a further load of 9262 ewt., or, allowin 
| for the upward pressure of the compressed air, a total weight o' 
| 12,000 cwt. 

Although this load would not have caused too great a strain on the 
chains,'it would, however, have been very trying to the scaffolding, 
which, already with a weight of 5800 cwt. on the upper platform, 
had bulged inwards 2in. and forced the lower platform as much 
outwards, causing some uneasiness; in consequence the masonry 
was carried out according to the sketch, the spaces being fille | 
up with concrete and the walls in courses set in Portland cement. 
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The mortar, which was composed of three parts of sand mixed 
in a machine, set in two days. As the masons worked constantly 
at a height of 5ft. to 6ft. above the water, and as the pier was not 
sunknore than 2ft. daily, the masonry was built three days before 


| reaching the water and proved sufficiently set to aay percola- 


! when the under side of the caisson reached the river bed. 


mn the floor of the air chamber had been reached by — 


-the ladder the upper door had to be shut, the cock turned on that 
outs off the compressed air, 


and the air allowed to rush in till the 
in the cylindrical part of the air chamber was of the same 
Sensity as in the shaft; the valve of the lower air chamber would 
then open of itself, and the bottom reached by the ladder without 
In going out the operation is reversed. A 
manometer was placed inside the air chamber, the cting pipe 
of which passed through the lower floor and indicates the pressure 
of the air there. To prevent an extreme pressure an ordinary 
safety valve was attached to the conical part of the air chamber, 
the weight on-which being regulated according to the depth sunk, 





| kept out by the air, and the whole space 
' although, during th 


tion to the interior of the pier. The weight was by this means so 
reduced that the maximum on the chains reached only - - 
t thi 
time the pier showed a section as in p. 106, having only 5ft. of water 
in the spaces; this was in a great measure produced by atmo- 
spheric influences. During the time of sinking the pneumatic 
apparatus was constantly at work in order to preserve a uniform 
density of air in the caisson. 

When the caisson reached the river bed the water was easily 
free from water, but as 
ing freely in the water this was not the case; 

time many trials were made to free the 
of the air 


long as it was 


inside of the caisson of water by increasing the speed 
pump, but it could never be got lower than 4)ft. 
only to be explained by supposing the various 

imperfectly rivetted — er. On reaching the river bed this 
inconvenience was remedied by plastering the inside of the caisson 
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with Portland cement. It was now found that the bed of the 

river was not horizontal, but dipped up stream, so that when the 

caisson entered the ground the chains at the down end became 

en of all weight; this, however, soon righted itself on sinking 
eeper. 
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After the pier had been successfully sunk, as above described, 
the pockets in the pier were filled with beton to the height of the 
water, and froin there built up in regular courses. In the mean- 
time the dredging scaffolding had ion erected, the apparatus 
with its machinery and gutters fixed, and the engine destined to 
work the dredgers set up, the workmen were also trained to the 
effects of working in compressed air. 

On the 26th October, when the dredging cculd be commenced, 
the pier was 30ft. below water, or about 2ft. in the river bed. 
The material was composed of slimy peat, but the pressure of 
the air was sufficient to force out the water, and gave it a con- 
sistency that enabled the workmen to walk over it. 

During the regular working of the dredging apparatus ten men 
were employed inside the caisson to loosen the stuff from the 
sides and bring it towards the shaft; besides, one man was 
stationed in each air chamber to attend to the valves. The work 
was carried on day and night by three gangs, each gang working 
four hours consecutively and having eight hours’ rest. The com- 
pressed air produced no bad effect on most of the men, but by 
continued labour the bad smell arising from the smoke of the 
candles attacked their mouths and noses. 

During the nine days from October 26th to November 5th, when 
4 deg. R. frost set in and necessitated stopping the masonry, the 
dredging apparatus, with short interruptions, continued working 
peer wen the under side of the caisson was 11ft. in the 
ground and 39ft. below the water. The chains were now only 
required to regulate the vertical position of the pier. 

As the bottom appeared to consist of regular beds of sand and 
muck mixed, it would have been most advantageous had the chains 
been put out of work, as the pier could have been kept straight 
simply by digging more from one side than the other when re- 
quired— besides, the weight on the scaffolding was so great— about 
15,000 ewt. —that it was no longer able to bear it. This was 
the state of the works on the 5th November, when one of the 
engines was removed for slight repairs and cleaning, and also the 
air pump was stopped. 

While the air during two hours was gradually escaping out of 
the shut up space, water was entering the caisson and carrying 
large quantities of quicRsand with it, in consequence of which the 
ground under the caisson became so full of holes that the pier 
sank suddenly 6in. The chains could not be loosened fast enough 
to keep pace with the rapidly sinking pier, so the whole load had 
to be borne by the chains and conliclding, and the latter was 
shoved several inches sideways. As soon as the chains were made 
quite loose the scaffolding returned to its original position. This 
was not, however, the only misfortune caused by the stoppage of 
the pneumatic apparatus, as the dredging shaft got filled toa 
height of 7ft. with quicksand, out of which the bucket and chain 
could not be raised with a force of 150 cwt. The only way of 
freeing the interior of the caisson was the tedious process of ex- 
cavating through the shafts. As the sand was dry and hard, 
which fact was established by feeling and seeing it through the 
bolt holes in the shaft, it was necessary to loosen it, and this was 
done by means of bent iron rods pushed through these holes and 
turned about, and pouring water into the hollows thus formed; 
this, though a tedious process, succeeded, and in about eight days 
the caisson was cleared. It was now that the first trial was made 
to bring the stuff through the entrance shafts; for this purpose a 
three-legged derrick 8ft. high with a windlass, was fixed in each air 
chamber, through which the earth was drawn up in buckets holding 
about two cubic feet, and discharged on the lower floor of the air 
chamber. Now as in each air chamber twelve such buckets could 
be used during each shift of four hours, in which time the raised 
earth could be discharged twice through both air chambers, 
2x 2x 12 x 2=%6 cubic feet, or 4 schacht ruthen, or in_the 
twenty-four hours four schacht ruthen of loose earth could be 
removed, 

The dredging was resumed on the 16th November, on which day 
the under side of the caisson was 40ft. below water; up to the 
20th the working was regular and the pier sunk another 33ft., but 
the air valves in the cylinders and in one of the slide valves of the 
air pump being worn out it had to be stopped and repaired. 
Although the chains were lowered as quickly as possible (2ft. 
within two hours), the hope that the pressure of the air in 
the caisson by its gradual escape would prevent a jerky 
sinking of the pier and a sudden strain being brought on the 
chains, proved illusory; on the contrary, while the men were still 
engaged in loosening the screws, it dropped so suddenly 2jft. that 
the chains and the scaffold had to carry the whole weight. In 
consequence, the under platform bulged 12in. outwards in the 
middle from its horizontal position, and the upper platform was 
forced inwards somewhat less—-the framing for the travellers was 
also bent and required bracing, as shown in the sketch. The 
corners of the inner opening of the scaffolding, where continuous 
ties had been adopted, did not give, but several of the chain links 
were torn asunder. No further damage was done and no 
casualties happened. The same evening—-the under side of the 
caisson being 46ft. under water—the air pumps were again brought 
to work, and on entering the shafts it was found that not only the 
whole caisson but also the down stream air shaft was filled to a 
height of 13ft. with quick sand, and also the other shaft 3ft. above 
the caisson, and in the dredging shaft 12ft. The pier, looking 
towards the end, was 2in., and lengthways Gin., out of the 
perpendicular; this was not attended with danger, as the pier could 
be righted by digging on the higher sides, as was afterwaids done. 
The chains were now entirely done away with and the sinking 
continued without their aid. The shafts and caisson were again 
emptied as before, and in consequence of the severe cold it was not 
thought advisable to resume dredging operations. 

It may here be remarked that the two interruptions to the work 
as described, though in themselves of slight importance, yet occa- 
sioning loss of time, would not have happened had a reserve engine 
and air-pump been provided; this is to 





recommended on future 


occasions. Should the cost be thereby much increased, as would 
be the case if only one or two piers had to be built, it might be 
found advisable to do away with the dredging apparatus, and 
remove the earth through the air shafts, which might be 4ft. or 
5ft. in diameter. The nature of the ground and the temperature 
under which the work is carried on must be taken into considera- 
tion; but this system would undoubtedly be more difficult, more 
tedious, and more expensive, 
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In the above case the excavation through the air shafts lifted 
60ft. cost nine thalers, and with the dredging apparatus three and 
a-half thalers. 

However, when the ground consists of clay or stuff that hardens 
like dough, as was the case at the Pregel, which would not run 
along the gutters, but had to be pushed on with great trouble, also 
when the work is done in winter, it is better not to dredge, but 
when a number of piers are to be built in sand or gravel, and the 
necessary attention can be bestowed on the dredger and a reliable 
gang of workmen employed, under such circumstances it is cheaper 
and quicker to dredge. ’ 

3y the 5th December all the stuff had been got out of the caisson 
and shafts, and the weather having become milder the masonry 
had been carried to a height of 55ft. above the under side of the 
caisson, so that when the severe cold—18 deg. R.—again set in 
the masonry was loosened from the chains. Under this tempera- 
ture the excavation through the air shaft and the pier sinking 
were continued without further interruption. : 

As there was a constant temperature of 10 deg. R. in the caisson, 
on leaving the air chamber one experienced a change of tempera- 
ture of about 26 deg., which required great care not to risk the 
health of the workmen. By this considerable difference of 
temperature on the air chamber being opened a fog was produced, 
which settled on the sides and valves, whereby the upper valve of 
the air chamber was frequently frozen. . 

It was necessary to take the earth several inches beyond the 
edge of the caisson when a sinking of the pier, which was very 
gradual and regular, should take place. 

On the 12th December, gravelly sand having been reached at a 
depth of 50ft., the excavation was a Two borings made 
from the inside of the caisson showed the stratum of gravel to be 
8ft. thick, and below to a great depth, fine and regularly deposited 
sand, providing, to all appearance, a very satisfactory foundation. 
It was decided not to continue the sinking, asa calculation showed 
that the weight of the pier, with a maximum load, gave only 35 lb. 
per square inch, and taking the friction of the sides of the pier 
into consideration, a pressure of only 20 Ib. 

After the ground in the caisson was levelled on the 16th 
December the masonry of the caisson was 1. The 
materials were let down in the buckets already used, causing the 
temperature in the caisson to fall to5 deg. The work was regularly 
bonded into the side walls in circles towards the two shafts, 
from the bottom to the top, and was completed on the 24th 
December. On the following day the pneumatic apparatus was 
removed, then the air chambers and entrance shafts, which were 
filled up with beton, so on the Ist January, 1865, the river pier 
was finished. When later a trial weight of 9500 ewt., correspond- 
ing to the greatest load that can come on it, was brought on the 
pier, and not the least sinking was observed. 

Dr. Magnus, of Kiénigsberg, made experiments during the con- 
struction of the pier on the influence of working in compressed 
air upon the organs of hearing, and the results have been published 
in the Schriften der Physicalish cwconomischen Geseuschaft, VI. 
Jahrgang, 1865, and also in a separate pamphlet. 

The work was carried out under the direction of Baumeister 
Jacobi and Eisenbahn Baur Inspector Micks. 

The cost of the pier, exclusive of superintendence, ammomnied i — 





1, Scaffolding, including rails, turntables, traversers, wind- 

lasses, wagons, and barges .. .. ee - ee ec eo ce 10,200 
2. 480 ewt. wrought iron in 33 spindles, 352 chain links, 42 

ratchets and wheels; 18661b. gun metal in thirty-twg nuts, 

126 cwt. cast iron in bed plates .. .. .. «- ec -- 8780 
3. 870 cwt. wrought iron in caisson .. .. «+ «+ «+ eo 7760 
4. 310 cwt. wrought iron in shafts and air chambers... .. .. 2820 
5. The dredging apparatus .. «2 os 2 «oc of es ee 4650 


6. 170 8.R. earth dredged =... 2... ce ce ce ce oe 2050 
7. The pneumatic apparatus .. «2 «2 se «2 ef of eof 3210 
8. The locomotive and tender... .. . ee 2500 


9, 35} S.R. masonry in caisson and materials at 51 thalers .. 1510} 
10. 22 5.R. beton in shafts and materials at 35 thalers .. oe 770 
11. 222 S.R. brickwork in pier and materials at 45 thalers .. 9990 
12, 3210 cubic feet granite, dressed, in pier and materials at 

ee ee ae ee eee ee 
13. 344 square feet ashlar top to pier and materials at 14 thalers 501 
i4, 104 cubic feet granite sill and materials at 34 thalers .. .. 364 





Total... se «ss ce co ce cs co ov 62,895} 
Reckoning the value of the old materials at 6000 W.C., the cost 
of the pier was 57,000 W.C. 

We are indebted for the drawings and description of this very 
interesting work to the account by Herr Loeffler, published by 
Ernst and Korn, Berlin. 


New Law Covurts.—-We learn with regret that the commis- 
sioners have chosen the joint designs of Messrs. Barry and Street 
for the New Law Courts, not for a moment that we wish to 
disparage the plans sent in by those gentlemen; but that we think 
now, as formerly, that the premium should have been awarded to 
either Mr. G. A. Scott, R.A., or Mr. Alfred Waterhouse. In 
selecting one of those architects to carry out their designs the 
people of England would have had courts worthy of the nation. 
We beg to suggest that this decision be reconsidered and the 
matter transferred to the Institute of Architects of England, who 
are the proper judges of architecture. 

Tue LoNDON AND County Banx.—At the half-yearly general 
meeting of the proprietors of this bank, held on the Ist of 
August, at the City Terminus Hotel, Cannon-street, the 
directors submitted a very favourable report. After paying all 
charges and interest to customers, and making provisions for bad 
and doubtful debts, the net profits amount to £82,058 2s. 2d. 
This, added to £14,467 11s. 6d., brought forward from the last 
account, produces a total of £96,525 13s. 8d. They have declared 
the usual half-yearly dividend of 6 per cent. with a bonus of 5 per 
cent. (together equal to 22 per cent. per annum), which will absorb 
£89,444 12s. 7d., and leave £7081 1s. 1d. to be carried forward to 
protit and loss new account. The dividend and bonus (together 

22 4s. per share), free of income tax, will be payable at the head 
office, or at any of the branches, on and after Monday, the 12th 
instant. The meeting terminated with a vote of thanks to the 

rs. 


GREAT RArLwAy ACCIDENT IN InDIA.—On. the morning of the 
26th of June there occurred on the Great Indian Peninsula 
| Railway one of the most serious railway accidents which have 
| yet taken place in India. The scene of the accident is between 
jhosawul and Khundwah, some ten miles beyond the former 
station. At this point the line crosses a tributary of the river 
Taptee, called the ‘‘ Sookee Nuddee,” which, asthe name implies, 
is a “dry river,” except during the monsoon, when, fed by the 
streams from the Sautpoora Hills, it swells to a torrent some 
230ft. in width, and, as it was on the night of the accident, 15ft. 
deep. A sharp bend in the river increases the probability of the 
water overflowing its banks in the event of a flood, and 
this it occasionally does, notwithstanding that a flood stream of 
60ft. wide detaches a large body of water from the main channel, 
conveying it under the railway by two arches of 30ft. span each. 
The principal channel is crossed 4 a bridge of seven arches, also of 
30ft.span. Between the two bridges is a large embankment of loose 
shingle, and this the force of the torrent had torn away from 
under the rails behind the abutment of the smaller bridge, leaving 
the sleepers and rails suspended over the gap, which was about 
5Oft. long, 10ft. wide, and 20ft. deep. The darkness of the night 
and the height of the water prevented the chasm from being seen, 
and it was not until the train plunged into it that the driver was 
aware of any danger. The engine and tender happened to shoot 
across to the bridge before the rails gave way; the rest of the 
train, with the exception of the rear van, was precipitated into the 
gulf and washei away by the river. The train consisted in all of 
seven carriages, besides the engine and tender, and is variously 
computed to have carried from 57 to 112 passengers. The railway 
officials report thirteen killed and missing and twenty injured, but 
it is generally believed that the killed amounts to at least five 
times that number, and a thorough investigation by Government 
officials has been ordered by his Excellency Mr. Fitzgerald. With 
the exception of three Europeans in charge of the train all the 
passengers were natives. It is not yet known whether any blame 
attaches to the company in respect to this accide nt; the bridge 
are said to be sound enough now, though one of them is reported 
to have been very unsound lately. Several other of the bridges on 
the Great Indian Peninsula Railway are said to be in a unsafe 
state. The bridges across the Taptee viaduct on the Nagpore line 
are more especially com ted upon; and on two separate occa- 
sions the Government consulting engineer reported several arches 
to be giving way. 

On Monpay, the seventh ordinary general meeting of the Wor- 
cester Engine Works Company was held at the Guildhall, Worcester. 
Mr. A. C. Sherriff, M.P., chairman of the company, presided, and 
amongst those present were Mr. Peter Hardy (deputy chairman), 
Sir Francis Lycett, Messrs. J. W. Lea, W. Akroyd, W.T. Adcock, 
J. McKenzie, J. D. Perrins, J. Parson, W. Holland, T. Southall, 
D. Everett, &c. In moving the adoption of the report and state- 
ment of accounts, the chairman referred to the endeavours which 
the directors had made to er pa the success of the company, 
and proposed that a dividend of 4 per cent. per annum be declared. 
The number of men employed at the engine works on the 30th of 
June last was 904; their wages amounting to £25,000 during the 
half-year. With reference to the suggested employment of a 
professional auditor, the chairman observed that if the shareholders 
chose to have an auditor of that description no opposition would 
be offered by the directors. Mr. B. Hall thought that a committee 
of investigation should be appointed, as the shareholders were 
only receiving a dividend at the rate of 24 per cent. on their 
capital. The chairman replied that the directors had done all 
they could do for the concern. Ifa committeeofinvestigation were 
to be appointed it would be equivalent to passing a vote of want of 
confidence; and, on behalf of the directors, he said if that were 
brought about they would resign in a body. Sir F. Lycett thought 
that such a committee would have been desired by the directors. 
He did not for a moment reflect upon the character or integrity of 
the board; but he thought it would be desirable to know the cost 
of land, workshops, buildings, machinery, plant, goodwill, preli- 
minary expenses, &c. Mr. T. Southall supported the directors, 
and, after some discussion, the report and statement of accounts 
was received and adopted, and a dividend at the rate of 4 per cent. 
was declared. A conversation took place as to the desirability of 
appointing a professional auditor; but ultimately the re-election of 
Messrs. Knight and Wood (the auditors) was agreed to by a 
majority, and a vote of thanks to the chairman terminated the 
proceedings. ’ 

THE Mont CEeNIS TUNNEL AND THE Mont Cents Ratbway.— 
The French Imperial and the Italian Royal Commissioners had an 
official inspection of the works of the tunnel through the Mont 
Cenis on the 24th and 25th of July. Of the total length of the 
12,220 metres, equal to seven English miles and a-half and 
235 yards, there were excavated on the 3lst of December last 
3900 metres on the Italian, or Bardeneche side of the mountain, 
and 2435 metres on the Modane, or French side; total, 6335 metres. 

3etween the Ist of January and the 30th of June of the present 
year 774 metres were excavated, being the largest number by 
nearly 200 metres excavated in any one half year since the com- 
mencement of the works in 1857. Of the 774 metres, 451 are on 
the Italian, and 318 on the French side, making the total excavated 
at that date 7109 metres. Ever since the commencement the pro- 
gress made on the French side has been slower than on the Italian; 
thus, while on the 30th of June last the latter had only to execute 
1754 metres, or about an English mile and a tenth, to accomplish 
its half, on the French side there remained to be excavated 
3357 metres, or nearly two miles and a-tenth. If three metres a 
day could be excavated on the French side the perforation of the 
tunnel would be accomplished in three years and three weeks; but 
as in all probability it will not be proceeded with more rapidly than 
two metres a day, it will require four years and thirty-one weeks 
to complete it. The tunnel will be lined in its entire length with 
stone quarried in the immediate vicinity of the two entrances. At 
the present time the excavations, or headings, are about 1500 metres 
in advance of the amount Jined. Each metre excavated and lined 
has hitherto cost, on an average, 11,000f., and various circum- 
stances will tend to increase this expenditure as the works proceed 
further inwards. The approach on the French side, to connect its 
entrance at Modane with St. Michel (the present termination of the 
railway system of France in the direction of the Mont Cenis), will 
be twelve miles long, through an extremely difficult and moun- 
tainous country. On the Italian side the amount of railway to be 
constructed from Bardeneche to connect it, in the neighbourhood 
of Susa, with the railway system of Italy, will be twenty-two and a 
half miles. The whole of these works will be of a very heavy and 
expensive character. They are now about to be let, and the time 
to be allowed by the contract for their completion is to be four 
years anda half. The length of the railway vid the tunnel from 
St. Michel to Susa, will be forty-two miles, or six and a-half miles 
shorter than that now nearly finished on the outside of the 
Mont Cenis Pass, and known as the “ Fell Railway,” from its 
being constructed in accordance with the patents of the gentle- 
man of that name. The only delay to the opening of this 
railway for traffic is the non-delivery of its rolling stock, but 
this difficulty will, it is expected, be overcome by the middle of 
September. As regards transit through the tunnel, in conse- 
quence of the average gradient on the French half being one in 
forty-five and a half, and the steepest gradient on the Jine being 
one in twenty-eight, it will not be possible for a train to go 
through from the north to the south in less than from thirty-eight 
to forty minutes. Coming from the south to the north the ascent 
is much more gradual, but even in this case the transit will 7 
; from thirty to thirty-two minutes as a minimum. It has yet to 
| seen whether passengers would not prefer the outside line instead 
| of being shut up in a tunnel so long as we have just stated. It is 
| for this, among other reasons, that many persons expect the Fell 
| Railway, which only sses a concession for working until the 

tunnel line is opened for traffic, will have its privileges extended 

so as to make it practically a permanent concession. — Times. 
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RAILWAY MATTERS. 


THE new road in front of the London Bridge station continues in 
a curious, half-finished, unopened condition. 

Ir is seriously questioned whether the railway over Mont Cenis 
will not be more popular than the one through it. 

The South-Western directors are about to recommend a divi- 
dend for the past half-year at the rate of 3{ per cent. per annum. 

Quite a town has been started up beyond Laramie plains, near 
Senora line of the Union Pacific Kailroad, west of the Black 

ills. 

Tue Leck and Burton lines are completed, the Market Drayton 
and Marple lines are in a forward state, and the Audley lines are 
in progress. 

Mr. Watkin, the member for Stockport, is, it is reported, to 
receive the honour of knighthood for his services in connection with 
the Intercolonial Railway. 

On Monday, on the North Stafford line, the axle of a passenger 
carriage in the 4°15 train from — broke, near Tutbury, but the 
train was pulled up before any mischief was dorie. 

THE Antwerp and Rotterdam Railway Company have notified 
circular by the terms on which it is proposed to issue obligations 
in payment of the dividend due on the shares for the year 1866. 

THE directors of the Salisbury and Yeovil Railway Company 
have to recommend a dividend on the ordinary shares at 
the rate of 6 per cent. per annum for the past half-year, carrying 
forward a balance of £3700. 

On Saturday a gatekeeper on the Warrington and Stockport line 
was killed near Warington. Strange to say, the man was appointed 
a gatekeeper in spite of his liability to fits, and was run over whilst 
lying helpless under the effects of an attack. 

THE traffic receipts on the Erie Company’s line for the month 
of June amounted to 1,118,731 dols., and for the same month in 
1866 to 1,243,636 dols., showing a decrease of 124,905 dols., of 
which 84,458 dols. was in goods traffic, and 40,447 dols. in 
passenger trafiic. 


AN excursion train, which left Marseilles on Wednesday for 
Paris, ran off the rails between Pont de Vaux and Senogan on 
Thursday morning. Seven persons were killed and two seriously 
injured. Tne rails had been taken up for repairs, and the engine- 
driver did not perceive the signal. 

Ir is stated that the original capital of the Isle of Wight Com- 
pany was £252,000, and that under the company’s new Act of Par- 
liament powers were taken to raise additional capital to the 
amount of £50,000, which will be ample to pay all the creditors of 
the company, and leave a sufficient surplus to carry on the neces- 
sary works. 

A FRIGHTFUL accident has happened on the Great Indian Penin- 
sula Railway near Bhosawul. The train was precipitated into the 
Suttee river, a tributary of the Taptee. Thirteen persons are 
reported killed and twenty injured, and a large number are still 
unaccounted for. The Government has ordered an official investi- 
gation into the matter. 

THE financial statement of the Illinois Central Company for 
the month of June showed that 16,242 acres had been sold in the 
land department for 174,678 dols., and that the cash collected in 
June amounted to 211,175 dols. In the railway traffic department 
the receipts from all sources during the month were 496,616, and 
for the same month in 1866, 560,025 dols., showing a decrease of 
63,409. 

On Friday night, Mr. George Gilpin, a clerk employed in the 
foreign department of the Post-oflice, was, by some means not 
clearly ascertained, precipitated from a first-class carriage to the 
embankment between Woking and Broadwood stations, where he 
lay till Saturday morning before being discovered. He was re- 
moved to the Railway Hotel, at Brookwood, and is now progressing 
favourably. 


THE Mont Cenis tunnel will be lined in its entire length with | 


stone quarried in the immediate vicinity of the two entrances. At 
the present time the excavations or headings are about 1500 metres 
in advance of the amount lined. Each metre excavated and lined 


has hitherto cost, on an average, 11,000f., and various circum- | 


stances will tend to increase this expenditure as the works proceed 
further inwards. 
THE directors of the East London Company state in their report 


that so far as the works have advanced they have been satisfactorily | 


executed. The embankment for the line has been carried within 
a few yards of the South London Railway, which when completed 
will provide a direct communication between the East London 
Railway and the South London districts. The works leading to 
the tunnel are progressing. 

On Wednesday night, at the Cheddington junction of the 
London and North-Western Railway, a goods. train dashed into a 
number of empty trucks that were being shunted and did an 
immense amount of damage, but no one was hurt. The signals 
were “‘dead against” the goods train, but it appears that the 
engine-driver was a new hand, and did not understand the position 
and arrangements of the signals at the junction. 

TuE directors of the Baden Railway have set a good example in 
the way of improvement, All the carriages of every class are to 
be furnished with heating apparatus in winter—a great boon to 
the third-class passengers. Hitherto only first and second-class 
carriages have been so provided. In Francs, first-class carriages 
are alone supplied with hot-water cylinders for the feet. In 
England the first step has yet to be taken in that direction, 

THE length of the Mont Cenis Railway, vid the tunnel from St. 
Michel to Susa, will be forty-two miles, or six and a-half miles 
shorter than that now nearly finished on the outside of the Mont 
Cenis Pass, and known as the ‘‘ Fell Railway,” from its being con- 
structed in accordance with the patents of the gentleman of that 
name. The only delay to the opening of this railway for traffic is 
the non-delivery of its rolling stock, but this difficulty will, it is 
expected, be overcome by the middle of September. 

On Saturday a young woman, with a child in her charge, whilst 
passing over a railway crossing at West Hartlepool, became 
bewildered at the approach of an engine, and ran away, leaving 
the child between the rails. Mr. Superintendent Davidson sprang 
forward to rescue the child, and in doing so fell across the line of 
rails upon which the engine was travelling. On the train passing 
it was found that both Mr. Davidson and the child were uninjured. 
It appears Mr. Davidson in his fall had grasped the child, and had 
rolled over the line and thus escaped. 

THE directors of the Great Southern and Western Company re- 
port that when the disturbed state of the country arising from the 
Fenian outbreak is taken into consideration, the:r increased traffic 
arising from goods and cattle must be considered exceedingly satis- 
factory, affording, as it does, convincing proof of steady and pro- 
gressive improvement in the main elements of prosperity in the 
country, not easily affected by exceptional circumstances. The 
decrease in passenger traffic is such as might naturally have been 
expected. The increased traffic in goods and cattle for the last two 
years has necessitated a large outlay on rolling stock, and additional 
accommodation at Kingsbridge, Inchicore, and other stations. 

At Cambridge Assizes on Saturday an action was brought against 
the Great Northern Railway Company by a Mr. Cross, a merchant, 
of Wisbech, for damages on account of an accident which happened 
near Hitchin a year ago. The train in which plaintiff was a 
passenger was run into, and he was knocked under the seat, the 
consequence being very serious injuries to his spine, &c. However 
these injuries did ass bosons apparent till some time had elapsed, 
and it was sought to be made out by the defendants that they 
were caused or aggravated by a fall into a sawpit which happened 
to plaintiff some time after the railway accident. £200 had been 


paid into court, and a special jury gave a verdict for £300 more. 


NOTES AND MEMORANDA. 


New York is more wasteful of water than any other city in 
the world. In London the quantity used is twenty gallons a day 
to each inhabitant, in Paris forty gallons, and in the above city 
sixty. 

TuE cost of projectiles for the British army for the year 1867-8 
will amount to £243,864, and for cartridges, £300,227. The 
Government manufactories will turn out 14,360 barrels of gun- 
powder, and private mills will make 6400 barrels for the public 
service. 

On the 21st instant, with the aid of powerful telescopes, the 
satellites of Jupiter may be seen, with their shadows, when pro- 
jected on the body of the planet, but as observed through ordinary 
telescopes the whole of the satellites will be invisible for the space 
of one hour and forty-five minutes. 

A PARLIAMENTARY return recently made shows that during the 
last year the number of vessels registered at the ports of Great 
Britain was 28,971, representing a tonnage of 5,779,337 tons. Of 
these 26,140 were sailing ships, representing 4,903,652 tons, and 
2831 were steamers, representing 875,685 tons. 


In the number of articles contributed to the Paris Exhibition 
France naturally takes the lead with 11,645; England with 3609, 
ranks second; Austria stands third, with 3072; Prussia exhibits 
2206; Spain, 2071; Belgium, 1447; Russia, 1392; Switzerland, 986; 
America, 778; Sweden, 602; Netherlands, 504; China, 109. 

M. Frytayson has estimated the mass of the moon from obser- 
vations of the tides at Dover in 1861, 1864, 1865, and 1866. From 
the mean heights of the tides and the mean radii of the sun and 
moon at those dates he obtained an equation from which he arrived 
at the conclusion that the mass of the moon was 18-7,925th that of 
the earth. 

Tue ten departments in France in which the number of smokers 
and snuff-takers is the largest are the Bouches du Rhone, Seine, 
Seine et Oise, Rhone, Var, Haut Rhin, Bas Rhin, Alpes Mari- 
times, Finistére, and Seine et Marne. In general the departments 
which contain the largest garrisons and the greatest number of 
seamen consume the most tobacco. 


Dr. RANKE, of Munich, has by recent experiments confirmed 
the discovery made be Meissner, that a true, fermentable sugar 
exists in the muscle, which is increased by muscular action (tetani- 
sation caused by strychnine or electricity), and further, that the 
liver has no effect in causing this increase, for the sugar is proved 
to arise in the muscle itself and not from muscular substance. 

Besiwes Algeria fifteen departments of France are authorised 
to cultivate tobacco, namely, the Alpes Maritimes, Bouches du 
Rhone, Dordogne, Gironde, Ile et Vilaine, Lot, Lot et Garonne, 
Meurthe, Moselle, Nord, Pas de Calais, Bas Rhin, Haut Rhin, 
Haute Saéne, and Haute Savoie. The annual produce is from 
20 to 21 millions of kilogrammes, in addition to 3,400,000 from 
Algeria. 

Tue table rock at Niagara Falls was thrown down on the 25th 
of last month. Several attempts had previously been made to 
blow it up, but unsuccessfully. On that day a t was made, a 
charge of 200 1b. of powder being exploded. The extreme point 
was broken off, but the great mass of rock settled back to its po- 
sition. A subsequent blast was fired for the purpose of completing 
the destruction. 

Tue ‘* August meteors ” should be looked for on the evenings of 
the 9th and i0th instants. The radiant point of this star shower, 
or that quarter of the heavens from whence the meteors proceed, 
is situate near the star of Beta, in the constellation Camelopardus. 
This point will be situated just beneath the Pole star at ten p.m. 
on the 10th, and foums a triangle with the well-known stars 
Capella and Algol. 


A POUND of tea of the cheapest description costs in the district 
in which it is grown in China 5d.; by the time it reaches Kiatch, 





on the Russian frontier, it costs 1ld.; and on reaching Moscow it 
| costs 2s, 2d. A pound of the same description of tea, conveyed by 
sea from Canton to St. Petersburg vid London, and thence by rail 
to Moscow, costs 1s. 8)d.; if conveyed direct from China to Ham- 
burgh, and thence to St. Petersburg and Moscow, it costs but 
| Is. d4d. 
| THE United States produce annually 130 millions of kilogrammes 
| of tobacco, and export to all parts of Europe. The states most 
renowned for the quantity a quality of their tobacco are Vir- 
| ginia, Tennessee, North Carolina, Maryland, Connecticut, 
Kentucky, Missouri, Ohio, Indiana, and Illinois. Cuba, Porto 
Rico, and the Philippines produce the tobacco the most esteemed 
after that of Kentucky and Maryland. About fifty millions of 
cigars are imported into France annually from Havannah and 
Manilla. Pp 

THERE is in Paris an old 3-in. bronze gun that was fired at the 
Washington Navy Yard in 1856 or 1857. The same gun was fired 
at the Washington Arsenal by Major Bell in 1855, and the same 
year it went to England and was fired at Shoeburyness by the 
| Ordnance Select Committee. After that it went back to America, and 
| in 1858 it was sold to the Mexican Liberal Government. It is now 
placed at the entrance to General Le Bruff’s office (Commander-in- 
Chief of Artillery), as captured by the French at Puebla, and pre- 
sented by the Empress to the French Government. 

THE consumption of tobacco in France is increasing rapidly, as 
shown by the official returns. In 1789 the revenue produced by 
the sale was 30 millions, which sum in 1811 had declined to 16. 
Since the latter date, however, an uninterrupted improvement has 
taken place; thus, in 1815, the amount was 32 millions; in 1825, 
44; 1835, 51; 1845, 82; 1855, 113; and in 1865, 175. The quantity 
! of tobacco sold in 1815 was 8,981,403 kilogrammes (2} lb. avoir- 
dupois each); at present it is 30 millions of kilogrammes. In 
calculating the consumption, according to a population of 38 mil- 
lions, approximately, and supposing that the use of tobacco 
commences at fifteen years of age, the consumption of each indi- 
vidual may be estimated at 2 kilogrammes 144 centigrammes., 


A very rare and highly interesting phenomenon will occur on 
the evening of the 2lst instant. Between the hours of ten and 
eleven in the evening referred to the planet Jupiter may be seen, 
weather permitting, unattended by any of its satellites. The fol- 
lowing particularsare extracted from the “* Nautical Almanack:”— 
** August 21, Greenwich Mean Time.—8h. 14m. The third satellite 
| will enter on Jupiter’s face. —9h. 9m. The second satellite will be 
eclipsed in the shadow of Jupiter.—9h. 28m. The fourth satellite 
will enter on Jupiter’s face.--10h. 4m. The first satellite will 
enter on Jupiter's face. (Jupiter without a satellite). 11h. 49m. 
The third satellite will pass off the disc of Jupiter.—12h. 13m. 
The second satellite will reappear from behind the body of Jupiter. 
—]2h. 23m. The first satellite will pass off the disc.—13h. 54m. 
The fourth satellite will pass off the disc. (All the moons 
visible). 

At a recent meeting of the Manchester Geological Society, Mr. 
Greenwell said:—‘‘I have observed at Monkwearmouth, ata depth 
of 580 or 590 yards, the temperature has been as high as 86 deg.; but 
it appears that the temperature at Dukinfield, where the depth is 
more by 100 yards, it is only 71 deg. I think if you take the tem- 

erature at the surface (58 deg.), and if that is deducted from the 

1 deg. at the bottom, and that distributed over the depth, it will 
be found that that will make one degree for a greater length than 
is usually accepted. It rather agrees with an idea upon the point 
which has occurred to me, and that is this: that if you take pits 
of moderate depth, say forty, or fifty, or sixty, or seventy fathoms, 
you will find an increase of temperature of one degree for every 
45ft. to 50ft. But if you go deeper, say 200 fathoms, you will find 
an increased average of a great many more feet for the increment 
of one degree. I think this is fully corroborated, as far as one ex- 
ample may corroborate anything, by Dukinfield,” 








MISCELLANEA. 

In 1865 Australia spent £20,000 on state education. 

THe Australian Meat Company now sell 30,000 lb. monthly. 

THE Dunderberg arrived at Cherbourg on Saturday from New 
York. She made a good passage. 

THE most northern of the Chincha Islandyis exhausted of guano, 
but the other islands of the group are said to contain an almost ex- 
haustible supply. 

A CIGAR-MAKING machine is now in operation at Detroit pro- 
ducing 25,000 cigars in ten hours, complete except the outside leaf, 
which is put on by hand. 

TWENTY THOUSAND Swiss women earn a comfortable living by 
watch making. They make the movements, and even mostly put 
them together. A few women are finishers. 


In the year 1866, 13,815 boats, manned by 45,470 fishermen and 
boys, were employed in the herring and the cod and ling fisheries, 
an increase over the preceding year of 165 boats and 1011 fisher- 
men and boys. 

THE Sewage Utilisation Act of 1867, for facilitating the distri- 
bution of town sewage for agricultural purposes, has just been 
printed, as passed by the House of Commons, and contains very 
important provisions. 

Ove hundred and forty of the workmen employed by the 
Messrs. Broadwood, pianoforte manufacturers, have left London 
on 4 visit to Paris and the Exhibition under the auspices of the 
Paris Excursion Committee. 

THE select committee on mines have just reported, and propose 
that not more than 100 men shall be allowed to work in one mine 
without permission from the Secretary of State ; also that the num- 
ber of inspectors be increased.’ 

Tue iron buildings at the South Kensington Museum so well 
known as ‘‘ The Boilers” are now emptied of their contents, and 
will shortly be removed to the east of London, on a site provided 
for a local museum of science and art. 

Tuer Public Conveyance Company of Paris invited, in 1861, de- 
signs for a kilometrical measuring machine. More than 300 were 
sent in, and one of them, in the opinion of M. Ducoux, manager 
of the company, solves every difficulty and satisfies all require- 
ments. 

THE value of the payments made for raw cotton this year appear 
likely to be greatly curtailed, having amounted to only £25,883,272 
to May 3lst, as compared with £38,397,752 in the correspondin; 
period of 1866, and £17,182,887 in the corresponding period o! 
1865. 

Tue “ stone fleet ” sunk in Charleston harbour during the war 
does not appear to have done any permanent injury. An English 
vessel, drawing 18}ft., has entered the Bp loaded with, railroad 
iron. iad deepest laden vessel that had previously entered drew 

t. 


THE people of St. Louis are about to erect a bridge over the 
Mississippi. This work, if carried out according to the plan, will 
be the largest structure of its kind in the world; and it will cer- 
tainly be of enormous advantage to the great central city of 
America. 

A committee is formed with the view of alleviating, by emigra- 
tion and other means, before the winter sets in, the pressing dis- 
tress which exists in Poplar and the adjacent districts in conse- 
quence of the cessation of employment in the iron shipbuilding 
yards, docks, Xe. 

THE receipts from the Royal Academy Exhibition, which has just 
closed, amountel to £14,619, being an increase of £3604, on those 
of last year; and the number of visitors was 235,497. The sales of 
pictures in the Exhibition exceeded in value by several hundreds of 
pounds those of last year. 

AN Irish paper states that some days since the resident engineer 
of a railway in Ulster received an anonymous letter, requiring the 
dismissal of certain persons employed on the line, and threateni: 
that unless the demand were complied with the Canadian ma‘ 
would be thrown off the road, The matter is being investigated 
by the police, 

THE Secretary of State for the Home Department has appointed 
Mr. Alfred Septimus Palmer to the inspectorship of mines, vacant 
by the death of Mr. Verner. Mr. Palmer has had varied expe- 
rience in mines, having been a'pupil of the celebrated Nicholas 
Wood, and supervisor of mines in the north of England, in Wales, 
and in Somersetshire. 

THERE is to be a thorough investigation into the whole main 
drainage scheme, the great storm of last Friday having proved it 
to be a failure so far as carrying off a heavy rainfall is concerned. 
On the south side, houses and streets were inundated in a most 
property-destroying manner—and that because the drains could 
not carry off the water fast enough. 

AMERICAN watches are made by machinery, while those im- 
ported are made by hand. The Waltham Watch Company employs 
two hundred artisans, of whom seventy-five are women, Ie 
Swiss women in Camden, N. J., make inside work for watches, 
In Boston women cut the teeth of chronometer and watch wheels, 
earning from 4 dols. to 6 dols. a week. 

ON Sunday night Mr. William Crawshay, the well-known iron- 
master of Merthyr Tydfil, expired at his seat, Caversham House, 
near Reading, at the advanced age of 82 years. For a considerable 
period Mr, Crawshay and his family have been leading members of 
the iron trade in Wales; but during the last few years the de- 
ceased had resided at Caversham House, and latterly his health 
had given way. 

Sir Ropert CiirtTon’s coal-viewers have been successful in dis- 
covering coal, at a depth of 270 yards, at the foot of the coppice 
immediately under the far-famed Clifton grove, near Nottingham, 
and immediately within the Clifton parish boundary. The quality 
of the seam we do not yet know; but the viewers, we believe, 
have been agreeably disappointed, inasmuch as they did not ex- 
pect to meet with coal at a less depth than 400 ya: 

IN the year 1866, 4,047,288 sovereigns were coined at the Mint, 
and 2,058,776 half sovereigns, 914,760 florins, 4,989,600 shillings, 
5,140,080 sixpences, 4158 fourpences, 1,905,288 threepences, 
4752 silver twopences, 7920 silver pence; also 9,999,360 
pence, 2,508,800 halfpence, and 3,584,000 farthings. “Altogether 
therefore, money was coined at the Mint in 1866 to the amount of 
£5,076,676 in gold, £493,416 in silver, and £50,624 in copper, or 
£5,620,716 in all. 

Ir is with much pleasure we have to announce that the Queen 
has been pleased to confer the honour of knighthood on Mr. Wil- 
liam Mitchell, editor and proprietor of the Shipping and Mercan- 
tile Gazette. This gentleman’s labours in connection with our 
mercantile marine have extended over a period of thirty years, 
and largely to these labours we owe the wholesome lations 
that have added so much to its progress and development. 
It her as 4 mye this — of one honour with a 
substantial recognition, on the part of the ing interest, of 
their estimation of Mr. Mitchell's worth. ak 

A FEW weeks ago a couple of telegraph wires on the New York 
Central Railroad began to act very unreasonably. At ten o'clock 
in the morning they would “strike work,” and resume at four in 
the afternoon. A careful examination of the line produced no result. 
The superintendent himself looked into the matter and saw 
nothing. It was a complete puzzle. An old Albany operator, 
however, was more successful. About sixty miles west of 
city he found a point where the wires passed over the roof 
building almost touching it. As the sun rose the wires fell, 
at twelve o’clock they lay snugly together on the tin roof. As 
sun fell they cooled and rose, and by four o’clock they were 
their proper position. Of course the trouble was rectified. 
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RARE PHILOSOPHICAL INSTRUMENTS —No. I. 
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Many rare and valuable scientific instruments are necessarily to 
be found in the possession of private individuals or of the learned 
societies of Europe, without coming to the light of day in the 
pages of — literature, although in many instances the 
may be of considerable philosophical interest. To a few su 
pieces of apparatus it is now intended to call attention, beginning 
with a very sensitive electrometer, for measuring the constantly 
varying amount of electricity in the atmosphere, designed by 
Professor Sir William Thomson, lecturer on natural philosophy at 
Glasgow University. The instrument is now at Kew Observatory. 
The principle of Thomson’s self-recording electrometer may be 

FIG. briefly explained. It consists of a half 

ying of insulated metal A, B, Fig. 1, con- 

_ nected electrically with the air; a second 

A ring C, D, connected with the earth, and 
a needle E, F, artificially and constantly 

charged with electricity. It follows that 


RE PRIIRET 
E when the electricity of the earth and the 
Cc air is the same, the needle between and 
rather above the two half rings will be 
motionless, but when the electricity in 


the air varies, the needle will either be 
attracted or repelled. Although the design is thus simple, the 
difficulties of construction, so that the instrument shouid be of 
mathematical value, were great. : ; 

Figs. 2,3, and 4, show the construction of the whole instru- 
ment, and the letters refer to the same portions in figure. 
B, is the electrometer proper, which consists of a needle C sus- 

ended by a thin glass fibre to which is attached a small mirror D, 

rom the needle end and lower end of the glass fibre a small 
platinum wire extends into the sulphuric acid contained in the 
glass jar E. The sulphuric acid acts as the inner coating of the 
Leyden jar E, and at the same time keeps the apparatus dry, so 
as to prevent electrical leakage as much as possible. Another 
platinum wire F puts the brass tube G in metallic connection 
also with the sulphuric acid in E. The half ring J is insulated 
by means of the a pillar K, and the other half ring H is placed 
in good metallic communication with the 

A is another great Leyden jar, containing sulphuric acid at N, 
and acts as a gauge, to measure the potential of the electricity 
which is used to charge the needle in the electrometer. The 
sulphuric acid in both jars is connected by means of the wires 
L, L, L, L. In the gauge a needle M is suspended by a glass fibre, 
and communicates with the sulphuric acid by a platinum wire. 
N, O, O, are two plates of metal fixed to and communicating with 
the ring P, P. Q, Q, is a frame of wirework, surrounding the 
needle M, and plates. 

To set the instrument to work the cover K is removed, and a 
charge of positive electricity given by a frictional or other machine 
to the wire L. This electricity distributes itself in both jars, 
charging both volumes of sulphuric acid and both needles. The 
tension of this artificial charge is measured by the force of torsion, 
by the repelling action of the plates O, O, against the needle M, 
in overcoming the torsion of the glass fibre supporting the latter. 
This charge remains constant practically for a long time, but is 
read off by the index S, moving over the graduated circle T. 

The wire W is then put in communication with the electricity 
of the atmosphere. At Kew Observatory the atmospheric electri- 
city collector is a jet of water, dropping from a metallic can into 
the air ; the tension of the electricity of the can is therefore that 
of the air, at the point where the jet of water breaks into spray. 
The can being outside the building and the electrometer inside, 
the wire W passes through the centre ef a disc of ebonite, fixed 
for insulation in the hole in the wall through which the wire has 
to pass. In this manner the half ring J becomes electrified to the 
same extent aa the outside air, consequently attracts or repels the 
needle C according as the atmospheric electricity is of the opposite 
or same kind and tension as that with which the instrument is 
charged. 

The movements of the needle C are recorded photographically. 
A bright vertical line of light is cut by a slit in the screen U out 
of the gas-flame X. This ray passes through the glazed side of the 
electrometer and the tube K to the mirror D, whence it is re- 
flected to a sheet of photographic paper wrapped round the cylinder 
Z, which makes a complete revolution once in twenty-four hours 
by means of dodeeel. A small mirror d, throws a motionless 
spot of light upon the paper, to serve as a zero line from which to 
measure the variations of the curve. Two small receptacles, 6, b, 
contain pumicest istened with sulphuric acid, for the purpose 
of drying the air in the interior of the instruments. 

The next instrument coming under our notice is an automatic 
temperature regulator, Fig. 5, invented and used by the late 
Mr. Appold, and presented by his widow to the Royal Society. 
By this contrivance the temperature of an apartment may be 
maintained at any required elevation. It consists of a column of 
mercury, delicately balanced in the middle; but any change in 
temperature destroys this balance, and the motion thus obtained is 
employed to open or close a valve, so as to keep the room at the 
temperature originally determined. 

The strong board A can be suspended in any desired place by 
the ring B; from this depends the iron hoop O, in the eyes of 
which the knife-edges D rest. So far the apparatus represents 
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F', F, is fastened to the face of the board by the brass pieces G 
and H. The tube and chambers are partially filled with mercury, 
and before they were sealed hermetically some ether was introduced 
above the quicksilver in the chamber F', in the top of which the 
thermometer J is inse’ K is an independent thermometer 
showing the externaltemperature. L is a heavy weight depending 
from the beam and capable of being moved bythe screw M. A 
lever N is provided with ahook, to which the wire O is attached, 
and which is connected at the other end with the openings to the 
apertures admitting hot or cold airinto the apartment. P, P, isa 
guide fixed to the wall and limiting the extent of the movement 
of the lever N. 

To set the instrument to work the weight L is adjusted by 
means of the screw M, until the instrument is in equilibrium at 
the temperature required to be maintained. If the temperature 
in the room should afterwards increase more ether in the chamber 
F will be vaporised, and the oe increasing tension in the 
chamber will drive the mercury higher into the bulb F, thus de- 
stroying the equilibrium of the instrument and bringing down the 
lever N, which moves the string, and so admits more cold air into 
the apartment. 

If on the contrary the temperature of the apartment be lowered 
the vapour of some of the ether in F! wo be condensed, the 
column of mercury would consequently sink, the instrument over- 
| sep in the other direction, and more hot air admitted into 

e room. 

An automatic hygrometer, likewise made by the late Mr. Appold, 
and presented by his widow to the Royal Society, is shown in 
Fig. 6. The object of this instrument is to give the power of 
maintaining a designed and definite t of moisture in the 
atmosphere of an apartment. As in the foregoing instrument, the 
requisite motion is obtained by the destruction of the equilibrium 
of a column of quicksilver. 

The yp is fixed to the board A, which can be suspended 
in any desired place; B is a Pw projecting from the face of the 
from which the rods C depend. A knife D, fixed to 
the bar E, E, E, rests in the loops formed by the bottom of the 
rods C. From the bar E, E, hangs the tube F, F', terminating in 
the two chambers G, G, each of which in this instance has ether 
above the mercury, and is hermetically sealed, but one half the 
tube and one bulb F, G, is covered with blotting paper. The tube 
and chamber are counterpoised by the spring H and the weight K, 
the latter being movable — the screw M, M is a lever 
moving up anddown the Q, and turning in the centre N, which 
opens and closes the valve O at the bottom of the tube P. A 
small cistern, R, receives the water from the valve O, conveys it to 
the tube S, thence to the cistern T, T', from which it escapes 








simply the beam and knife-edges of a common pair of scales. 
A io glass tube E, E, E, terminating in two sealed chambers 


by 
the tubes V, V. A rod, W, regulates the tension of the we 
and it can be fixed in any required position by the clamp W', 











REWOVED 


moving in"the guide X. The stops Y, Y may be inserted'in two 
of the holes y, y, y, to limit the extent of,the*movement of the 
tube F' and rod E. Z,Zisacommon wet|and dry bulb hygro- 
meter affixed to the board. 4 

To put the instrument in action, the pipe P is connected with a 
constant supply of water, and the water entering the pipe escapes 
by the partially open valve O into the cistern R, thence by the 
tube S it enters the cistern T, T’, filling it to the top, and by means 
of a loose piece of — Foe over it, saturating with water the 
paper covering the half of F and G. When the cistern is filled 
the surplus water escapes by the tube V, V, which allows it to fall 
over paper covering the hot-water pipe which heats the apartment, 
and evaporating there it renders the air humid. The degree of 
moisture in the air being shown by the dry and wet bulb ther- 
mometer Z, Z, it remains to maintain the required hygrometric 
state. The tube F, F', G, G', is made horizontal by shifting the 
weight K, by means of the screw L, and by regulating the tension 
of the screw H. If, therefore, the air become dryerthe temperature 
of the bulb G will fall, because of increased evaporation, from the 
blotting paper, the ether vapour in G' will then have more com- 
parative tension than that which has been cooled in G, conse- 
quently the mercury in the latter will rise. The G! end of the 
lever will then rise, and bringing the stop Q against the lever M, 
will open the valve O wider, admitting a larger flow of water on to 
the hot air pipes, thus rendering the air of the room more humid. 
On the contrary, should the air of the room be too damp, the 
action of the instrument will necessarily be reversed, and the 
atmosphere thereby made drier. 








Ir appears that the first prize at the Paris Exhibition has been 
awarded forreaping machines to M’Cormick, with Burgess and Key’s 
improvements ; for grass-mowing machines to W. A. Wood, of 
New York and London; and for haymaking machines to N. 
Nicholson, of Newark. 

THE French Imperial and the Italian Royal Commissioners had 
an official ins on of the works of the tunnel through the Mont 
Cenis on the 24th and 25th of July. Of the total length of the 
12,220 metres, equal to seven and a-half English miles and 
235 yards, there were excavated on the 31st of December last 
3,900 metres on the Italian or Bardeneche side of the mountain, 
and 2435 metres on the Modane or French side; total, 6335 metres. 
Between the Ist of January and the 30th of June of the present 
year 774 metres were excavated, being the largest number by nearly 
200 metres excavated in any one half-year since the commence- 
ment of the works in 1857. Of the 774 metres, 415 are on the 
Italian and 318 on the French side, making the total excavated at 
that date 7,109 metres, 
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ment for drawing back the drawbridge the necessity for cutting a 
chase out of the roadway, equal in length to that part of the 
bridge pulled backwards, is obviated by an ingenious contrivance. 
At the extremity where the smaller bearing is—that is, opposite 
to the ballasted end--two small rollers are: fixed, and a bracket- 
shaped piece of iron attached to the sides of the girders. This end 
is lifted off its bearings first, until the bracket catches the under- 
side of the roller, and it can rise no higher. As the lifting press 
continues to work the ballasted end now begins to rise, and the 
operation is continued until it is raised high enough to clear the 
surface of the roadway, when it is drawn back upon rollers in the 
ordinary manner. 

The materials for the concrete and mortar, so far as ballast and 
sand are concerned, were found in abundance upon the site, and 
from first to last no peculiar engineering difficulties were en- 
countered by Messrs. Kelk and Aird, the contractors for the docks. 
Moreover, suitable material for the manufacture of bricks was also 
to be had, and we were assured by Mr. Hall, the manager for the 
contractors, that the quality was so good as to enable them to be 
used, not only for backing and foundations, but also for face-work, 
which is not generally the case with bricks made on the spot. By 
the courtesy of Mr. Wilson, the engineer to the company, Mr. 
Fowler being the consulting engineer, every facility was afforded to 
the members for obtaining access to the different parts of the 
works, and both from him and from Mr. Hendry, the acting 
engineer for Sir W. Arinstrong and Co., who have the contract 
for the ironwork and machinery, every information that was 
requested was freely accorded. About sixty members, including 
visitors, comprised the party, among whom were the president, 
vice-president, hon. secretary, and other members of the council. 
After the inspection, which lasted nearly five hours, the major 
part of the company crossed the water to Greenwich to dine, where 
a pleasant evening terminated the day’s excursion. 


TECHNICAL EDUCATION. 

AT present, when the subject of technical education is exciting 
so much attention, doubtless, the following proposition for the 
establishment of ‘‘a technical institution for Leeds and district ” 
will prove interesting. The proposition has been drawn up and 
embodied in the form of a pamphlet by Messrs. George H. and 
Arthur Nussey, of Leeds. 

To the Employers and Workmen of the Town and District. 

Gentlemen, —The French Exhibition has preved to most people 
the vast improvement made by continental nations during the last 
fifteen years. Continental manufacturers in most cases equalling, 
and in some surpassing us. ‘This goes far to prove that they are 
making great progress while we are standing still. Fifteen years 
ago, manufactures did not exist in many countries; but it is almost 
impossible to find an European nation that does not show goods 
almost as good as ours, and in some cases far better. The late 
wool sales show effcctually the progress of the foreign woollen 
manufacturers; half the wool having been bought by them for 
their own consumption, when, fifteen years ago, foreign buyers 
were rare. 

If we endeavour to trace out the causes of this great increase 
we shall find that they are entirely different to what we might 
expect. 

‘The principal cause we believe to be the great attention that has 
been paid to the scientific improvements relating to various manu- 
factures, and the sound system of technical and scientific educa- 
tion for workpeople aad employers that has been estatlished by 
their Governments. Schools for the training of young manufac- 
turers and artisans have been founded in all the principal manu- 
facturing centres, where scientific and technical instruction is 
taught cheaply, and in some cases gratis. Every encouragement 
has been given by Government to enterprising manufacturers. 
The sons of the principal manufacturers, after having been sent to 
one of the sche are often sent to England, to acquire as much 
practical knowledge as possible; and so placing them in a superior 
position to our young men, who never see anything but their 
fathers’ or masters’ establishments. 

Great attention has been paid to the training of workmen, by 
free classes and lectures, weaving and designing schools, schools of 
art and decoration. 

The silks, cambrics, ribands, and carpets of France are acknow- 
ledged to be the best in design and finish; but few people are 
aware of the manner in which such excellence is obtained. The 
following extract from a French report will show the causes of the 
superiority of the manufactures of Lyons:—‘‘There is nothing in the 
situation or the facilities for obtainingraw material that has produced 
this superiority in Lyonssilks, because the manufacturers are obliged 
to visit England in order to buy most of their raw material, which 
is sent there direct from China and India. This superiority is 
asa. yd due to the inventive genius of the designers. They 
ive all been educated at the School of Fine Arts and Manufac- 
tures, where they are taught to weave, to design, and to paint 
flowers. In most firms there are two partners, one of whom is an 
artist who has studied in the school. They have always some of 
the old pupils of the Art and Weaving School in the designing 
department, who are surrounded by different styles of design from 
which they modify and invent others, Indian and Chinese pat- 
terns serving as the models for all combinations of colours. Among 
these men true artists are to be found who guin large fortunes by 
improving the styles and patterns of goods. Some attribute the 
superiority of the colours to the water of the Rhone; but, adinit- 
ting there is something to be said in favour of this, we must attri- 
bute this success to the ability and constant chemical researches of 

















the dyers, and the superiority of the workmen. Fo > last } eas F : . 

ke I y e workmen. For the ‘ } letter writing, book-keeping, arithmetic, elements of algebra and 
| mathematics, drawing, history, geography, geology, astronomy, 
| principles of science, statics, dynamics, lydrostatics, hydro- 


thirty years hardly tive years have passed without some startling 
discovery having been made.” 

The causes of the superiority of the prints of Mulhouse are the 
same; we subjoin an extract from a report on the success of 
Mulhouse :— 


, lectures would be the most useful and effective course of instruc- 





**The chamber of commerce has opened a museum of the pro- | 


ducts of all the principal manufacturing nations in the world, and 
has also established a school of art, designing, and weaving, in 
order to instruct the workmen and young manufacturers in the 
scientific and art instruction necessary for their business.” 

The above extracts will show the opinion of the French them- 
selves on the causes of the acknowledged superiority of their 
gvods; and proves that they are not due to mere chance, or the 
genius of the people, but the result of a course of technical in- 
struction that has been in operation for a series of years. The 
French have not long enjoyed the advantages of cheap raw mate- 
rial, but have made up for this disadvantage by superiority of 
design and finish, and the application of scientific improvements. 
Technical education is not a mere collection of formule and eal- 
culations of philosophers, but a course of instruction teaching the 
application of scientific truths to manufacturing processes. The 
rewards given at the French Exhibition to British firms will show 
the advantage of technical education. The industries in which 
most attention has been given to this subject have taken the most 
medals, Engineering and shipbuilding have carried off most gold 
medals, and we find their trades have encouraged technical educa- 
tion to some extent. 

The great porcelain manufacturers have distanced all comers: 
art and technical education having been encouraged by them more 
than any other class. For silver plate we have obtained three 
medals (gold)—exhibitors employing British and foreign artists of 
the first class. The manufacture of artificial stone was only 
discovered by a series of scientific experiments, and no invention 
has attracted more attention than Mr. Ransome’s. In our standard 
textile manufactures, cotton, woollen, worsted, silk, hosiery, and 
articles of common use, we are almost nowhere; and it is in these 
trades we find the greatest want of technical education. 

Great attention has been paid in this pamphlet to the importance 
of improving art as applied to desiga, and to the study of the 








manners, climate, and tastes of other countries. Hitherto, we | work; exercises in the different classes of design; explanation of 
have not studied to make goods suitable for particular countries. | Indian, Chinese, and Japanese silks and shawls; French, German, 


If the goods for the home trade happened to suit the tastes and | 
climate, they were sold; but attempts at specialties are few, | 
except perhaps for the China trade. The growing importance of 
our trade with British India suggests the study of their designs 
and religion. An orthodox Mohammedan abhors any design in 
which animal forms are introduced, and similar aaupies may be 
noticed in most eastern religions. We cannot expect to introduce 
our ugly and unsuitable goods, when eastern nations can make 
them almost as cheaply, and much better than ourselves. Free 


tion, as it is impossible for a manufacturer to reside for any length 
of time in India or Turkey; but it is quite possible for qualified 
professors to give the necessary information, especially as eastern 
dress is so little affected by the influence of fashion or change. 

The programme that follows this introduction comprises a com- 
plete school of art and technical institution, and school of weaving 
and designing. * 

This institution is calculated to embrace all the trades in the 
district, and to be a centre of manufacturing instruction for the 
north of England. The institution being of rather an extensive 
nature, no doubt the expense will prevent its being founded for 
some time; but there is no reason, on these grounds, why the 
present school of art should not be improved, and a school of 
weaving and designing established at once. A school of weaving 
and designing would not require any expensive machinery or 
specimens, hand-looms not being very expensive articles. This 
institution should, we think, form part of the following scheme:— 

A great central school to be founded in London, in connection 
with the South Kensington Museum; branches of the school to be 
established in all the great manufacturing centres. A museuin of 
industrial and fine art objects to be attached to each school. The 
whole of the collection, capable of being moved from South Ken- 
sington, to travel at certain periods round the country, that is to 
say, a part of the collection to travel at one time, so that every 
object in the collection has been seen in the provinces, the collec- 
tion to travel in such a manner that no branch at any time is 
without some new object. This suggestion was made by Mr. W. 
Smith, the master of our School of Art, some years ago, but, un- 
fortunately the South Kensington aughorities have not profited by 
it. Each branch school to have a system of technical education 
suitable for the district in which it is placed. Pupils to be taken 
in the school on payment of certain sums, but free lectures to be 
given on all subjects taught in the schools. Workshops to be 
attached to every school, where work could be done suitable for 
the trade of the district, 

The school proposed for Leeds and district to include the follow- 
ing studies :— 

Specialty No. 1.—- Mechanical engineering in all branches; prin- 
ciples and construction of ordnance and small-arms. 

Free lectures on the above subjects to be given morning and 
evening. These lectures would be most useful for the training of 
working men, and the lectures on ordnance for volunteers and en- 
gineers, 

Specialty No. 2.— Spinning, weaving, finishing, and dyeing of 
woollen and worsted fabrics, and free lectures on these subjects. 

Specialty No. 3.—A school of weaving and designing, and free 
lectures on these subjects. 

Specialty No. 4.—Spinning, weaving, finishing, and designing 
linen fabrics, and free lectures on these subjects. 

Specialty No. 5.—-Manufacture, finishing, dyeing, and designing 
of leather, and free lectures on these subjects. 

Specialty No. 6.— Mining, metallurgy, potteries, brick-inakinz, 
iid hnie ectting. Free lectures. 

Specialty No. 7.—Building, contracting, and furniture trades. 
Free lectures. 

Specialty No. 8.—A school of art and design. Free lectures. 

We have endeavoured to direct public attention to the great 
want of technical education for masters and workmen, knowing 
and feeling that our superiority and influence in neutral markets 
cannot be maintained without some improvement in this direction. 
Why should we be obliged to continue in this happy-go-lu 
way, when it is so easy to obtain the proper instruction? Why 
should France maintain her superiority in articles of taste when 
we have all the natural advantages and want nothing but artificia 
ones, which are so easy to obtain? Hoping that some practic 
suggestions have »een made, we remain, yours respectfully, 

GrEORGE HENRY NUSSEY, 
ARTHUR NUSSEY. 




















West Bar, Leeds, July 23rd, 1867. 


APPENDIX. 
DETAILED PROGRAMME OF A SCHOOL TO BE ESTABLISHED IN 
LEEDS. 

A building to be erected, with every convenience for lecture- 
rooms and workshops suitable for the various trades taught. The 
building to be as handsome as possible, compatible with economy 

-the taste of the inhabitants of a town being much improved by 
being surrounded with beautiful objects. An efficient staff of 
professors to be attached. The professors to give free lectures 
twice a day (say morning and evening), in order that all classes 
may enjoy the advantages of the institution. Pupils to be taken 
either as in or out-door pupils; the terins to be as low as possible, 
only high enough to make that department pay for itself. Com- 
fortable quarters for the boys to be considere: asa most important 
part of the arrangement of the building. 

The studies to embrace the following subjects : 

Programme of the Studies for the Kirst Hulf-year in any of the 
Technical Schools. — English language, composition, orthography, 





dynamics, chemistry, political and social economy, modelling from 
the huraan figure, &e. 
First SPECIALITY. 

Mechanical Engineering in all its Brane! Construction of 
machines, engines, gearing, machine tools, corn mills, printing ma- 
chinery, hand tools, cutting angles and proper forms for hand tools, 
and tools to be fixed in machines; mechanical drawing, mathe- 
matics, calculations of weight, strength, size, form, and finish of 
machines and engines; book-keeping, as applied to workshops and 
calculation of the cost of machines and engines; bills, cheques, 
banking accounts, rates of interest and exchange; various busi- 
nesses where quantity and quality are produced at a low price; rates 
of wages, unions, benefit societies. The above studies to be accom- 
panied by lectures, and every alternate day in the workshop, where 
machines, tools, &c., are fitted up suitable ‘or the various trades in 
the district. 

SECOND SPECIALITY. 

Spinning, Weaving, Finishing, Designing, and Dyeing Woollen 
and Worsted Goods in all Branches.—Construction and working of 
the various machines used; calculations of speeds of spindles; 
looms, cards, finishing machines; mixing different kinds of wool, 
shoddy, mungo, worsted, China grass, cotton, &c.; manufacture of 
cotton warps and mixed fabrics. Arrangement of a mill: order of 
machinery, belting, shafting, and horse-power required; ventilation, 
cleaning, draining, and insuring; management of the engine and 

iler; cause of explosions; coal, water; cause of escapes and 
leakages, action of frost on pipes, &c. Condition of the working 
classes: rates of wages, operation of the Factory Acts, &c. Oils, 
soaps, waste: utilisation of waste, consumption of smoke; teazles: 
boiling, raising, cutting, pressing; wool sales and quality of wools; 
chemistry in general, and chemistry applied to the manufacture 
and dyeing of cloth, worsted, cotton warps, and dyes; salts, acids, 
mordants, vats, —_ cooling vessels, tentering and drying m#® 








chines; nature of water to be employed, form and situation of a 
dychouse. Contrast and combination of colours: laws and theory 
of colour; ina loom; cutting cards for fancy 











ngement of threads 


and continental styles; new styles known in the market, latest 
ashions in dress, upholstery, and furniture. Free-hand and 
mechanical drawing, flower and ornamental painting, studies from 
models and life modelling; book-keeping, Fg wo &c. Pro- 
fessors to acquaint the pupils and the public, by the lectures, of 
all the newest inventions, improvements, and discoveries in spin- 
ning, carding, weaving, dyeing, &c. The specifications of recent 
patents to be explained, and where practicable, models to be 
obtained, Lectures on the most important commercial and goods- 
consuming nations of the world; full particulars of the dress, 
climate, productions, governments, railways, roads, rivers, postal 
routes, and tariffs. Instructions to be given on all matters relating 
to the wants and tastes, so far as regards clothing and inery. 
Full accounts of our colonies, their climate, productions, wants, 
and tastes; report of our consuls. The different races, religions, 
climates, clothing, designs, buildings, and tastes of British India 
and China. Great attention to be paid to this branch of study, as 
our trade might be vastly increased if our goods were only more 
suitable for these markets. During all these lectures reference to 
be made to the various specimens in the museum. 

A School of Weaving and Designing. —All manufacturers should 
be practically acquainted with weaving and designing ; but a school 
of weaving and designing for the special training of designers is 
also ag oY The studies to be so arranged as to apply equally 
to every kind of trade carried on in the district. They should em- 
brace weaving linen, cloth, worsted, alpaca, carpets ; printing car- 

ts, paperhangings, &c.; drawing, modelling, flower painting, 

ettering, printing, &c.; construction of looms, gearing; different 
varieties of looms —Indian, Chinese, French, Swiss, German, and 
American ; card cutting and fixing ; contrast of colours; grouping 
of colours ; working out patterns from flowers and figures—Indian, 
French, Moorish, and English styles. Scientific instruments used 
to assist in pattern designing. Great attention to be paid to flower 
and tree painting, and modelling from human and animal forms. 
Free lectures on the various ways of spinning, weaving, twisting, 
combing, carding. Samples of shawls, cloths, prints—and especially 
Indian —to be explained and compared with jthe ordinary styles in 
use. The tastes of various races to be capliaed, and samples of 
each style shown. Reference to be made to specimens in the 
Museum. 

This school would be more efficient if placed in some very 
beautiful situation ; the building chaste, and surrounded with as 
many natural beauties as possible. The class-rooms to be de- 
corated as examples of the principal orders of art. The more the 
student is surrounded with beautiful objects the more refined his 
taste becomes. A designer from Paris and Lyons loses his taste 
after a short residence in the manufacturing towns of the North, 
where he is obliged to live under the influence of some of the 
ugliest scenery possible. Designers in leather work, honse painters, 
upholsterers, carver and gilders, designers of fancy boots, and felt 
carpet printers, would be able to benefit by this school. 


THIRD SPECIALITY. 

Spinning, Weaving and Finishing, and Designing Linen Cloths 
and Fabrics.--Market for the same, where produced ; qualities, 
preparation, growth ; sale of flax, hemp, jute; construction of 
machines ; various kinds of machines; situation, arrangement, 
drainage, ventilation of a factory; management of an engine and 
boiler; shafting, gearing; prevention of smoke; explosions; 
weaving linen cloth, fancy linens; designs for the same; dyes, 
chemicals, oils, water to be used in the manufacture of linen and 
bleaching ‘of linen ; bookkeeping. Professors to acquaint pupils 
and the public, by the lectures, of all the newest inventions, im- 
provements, and discoveries in the manufacture of linen. All re- 
cent patents to be explained, and, where practicable, models to be 
obtained. Lectures on the most important commercial countries ; 
particulars of the dress, climate, productions, Governments, rail- 
way and postal arrangements ; tariffs, especially of those coun- 
tries where linen is inost used. Consular reports, races, religious 
tastes, wants, climate, and designs for British India. 

FourtH SPECIALITY. 

Manufacture, Finishing, Dyeing, and Designing of Leather. 
Hides, skins, barks ; chemicals used ; application of chemistry in 
tanning ; machinery, apparatus ; buildings; colours, dyes, oils, 
vats, water ; utilisation of refuse, deodorising of refuse, manures, 
&c. Uses of fancy leather: bookbinding, shoemaking, machinery 
for shoemaking, designs for fancy leathers, boots, anatomy of the 
foot and parts of body also; mechanical and free-hand drawing. 

FirtH SPEcrAatity. 

Mines and Metallurgy, Pottery and Bricks.—Boring, cutting, 
blasting, sinking, in coal, iron, copper, clay, and lead mines; ma- 
chinery used in getting coal, iron, and different ores; engine 
gearing used in pulling, drawing, carriage and reduction of ores; 
furnaces for coke, iron, copper, lead, clays; brick kilns, potteries ; 
glasshouses, stoves; brick-making by machinery and hand; con- 
struction of railways, tramways; analytical and chemical pro- 
perties of ores, oxides, clays, stones, &c.; theory of heat; construc, 
tion of potteries, glasshouses; machinery used; enamels, glazes 
designs, chemical colour; forging iron and steel; furnaces; steam, 
tilt, and other hammers; rolls, puddling furnaces; machinery. 
Manufacture: eastings in steel; forging, tempering, and hardening 
of steel; steel and iron tires, rails, plates, armour plates, cranks, 
&c.; iron castings; construction of foundries, cupolas, stoves, Xc. ; 
various sands, loams, moulding boxes; machine moulding; malleable 
and cast iron. Mechanical and architectural drawing; modelling 
from the human figure. Free lectures to be given on all these 








| subjects, as in the other specialities, A museum and collection of 


models to be made. 
SixtH SPECIALITY. 

Building, Contracting, and Furniture “'rades.—Mechanical and 
architectural drawing, modelling, free-hand drawing; arrangement, 
construction, and decoration of buildings; designs for houses, 
cottages, factories, forges, tanneries, Xc.; construction of stair. 
cases, window frames, floors, roofs; building bridges, embank- 
ments, w: roads, tramways, railways, reservoirs; cranes, scaf- 
folding, & Designs for rooms, offices, theatres, public buildings- 
Measurement of solids and liquids; models of various shapes of 
stones; construction of all sorts of furniture; cloths and woods to 
be used; nature of different woods; designs for furniture; flower 
painting; carving and gilding; mixing of various colours, varnishes, 
&c.; plumbing and glazing; heating and ventilation; draining and 
plastering. Best situation for buildings; study of effect; situa- 
tion; contrast with surrounding buildings and objects; gardens, 
grounds. Book-keeping. Wood-working machinery in all branches; 
carving, polishing, and finishing; supply and nature of various 
stones, cements, &c. 

A School of Art.—This school to be so arranged as to afford art 
education to every branch of trade in the district. The classes to 
include designs, for china, glass, gilding, house decoration, japan- 
ning, furniture, leather, cloth, worsted, silk, linen, paper-hangings, 
&c., so that any person not having either the time or the means 
for following the classes or lectures in the different technical 
schools, can obtain a good sound art education without much loss 
of time or money. A class for tailors and shoemakers, where the 
study of the anatomy of the human figure could be made, would 
be most useful, as Leeds is fast becoming the centre of a large slop 
and shoemaking trade. Milliners and dressmakers might also 
benefit by this study, and by the study of ornaments, designs, 
contrast of colours, setting out shop windows in order to produce 
certain effects. The study cf goods shown in sun and shade, day- 
light, gaslight, and contrast of colours with various complexions. 
Too much cannot be said on such matters, as the effect of dress is 
very powerful in improving the general taste of a people. We do 
not want merely to improve a select few, but we must elevate the 
taste of all classes. Mechanical and free-hand drawing, colouring, 
and flower painting; modelling from the human figure. Every 
branch of technical education to include this study, for it cannot 
but be considered as the foundation of all truc art. A prize to be 
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given for this branch. The successful work to be reproduced in 
bronze, to be used in adorning the town, if considered worthy by 


the committee. 'The museum to possess specimens of all orders of 
architecture, designs, and mechanical motions. An academy of 
music should be established, as the influence of music is similar 
to that of sculpture, painting, &c. 





PARIS EXHIBITION. 
Grovr V, Crass 44.—CHEMICAL AND PHARMACEUTICAL PRopUCTS. 
(Condensed from Les Mondes and other French Periodicals.) 


THE manufacture of chemical products is one of the greatest 
industries of the world. It is also one of the most necessary, 
since it furnishes to a great number of other arts the materials 
necessary for their existence and prosecution. The total produc- 
tions of the chemical arts represent in France alone an annual 
value of 1200 millions. 

The manufacture of sulphuric acid, of soda and soap, of caout- 
chouc articles, and of stearine candles, are alone of the value of 
600 millions, and if we add dye stuffs, reagents employed in 
bleaching cloths, in paper making, for paints, glassmaking, calico 
printing, electro-plating, photography, electro-gilding, and silver- 
ing of metals &c., the figure of 1200 millions will be more than 
borne out. The exportation of chemical products in France had 
already reached 53 millions in 1863. 

The chemical exhibits of 1867 are very fine and well arranged. 
The uniform and well lighted displays attract and charm the 
attention. The French exhibits reach the enormous number 
of 358, to whom must be added forty-four Algerians, forty Dutch, 
one Luxemburger, eighty-five Belgians, 125 Prussians, seventeen 
Hessians, seven Badeners, fifteen Wurtemburgers, 150 Austrians, 
thirty-seven Swiss, fifty-seven Spaniards, sixteen Portuguese, 
twenty-five Greeks, ten Danes, fourteen Swedes, twenty-five 
Norwegians, seventy-one Russians, 199 Italians, one of the Ponti- 
fical States, ninety-eight Turks, two Egyptians, two Chinese, 
one Tunisian, thirty Americans, ninety-eight Brazilians, five 
manufacturers of the American Central and Southern Republics, 
making the immense number of 1548 exhibitors. 

Progress has been attained since 1862 most notably in the pro- 
duction of new colouring matters from toluidine and methylani- 
line, the improvement in quality and reduction of the price of 
aniline colours; the transformation of naphthaline into benzoic 
acid, and the commercial production of magnesium, the manu- 
facture of fluosilicic acid on a great scale, likely to give a fresh 
impetus to the manufacture of soda, potash, &e. 

The stearine manufacture, one entirely French in its discovery 
and organisation, has not ceased to struggle successfully with the 
fiscal imposts and other charges which weigh upon it. The 
quality and cheapness of these candles have created numerous 
foreign openings for them, and foreigners are unable to bring 
to market any products which can rival the French. Indeed, 
what can stand against the best stearic acid sold at 170 francs 
the 100 kilogrammes. In spite of the very high price of the 
raw materials this manufacture is full of vitality and holds its 
place in the Exhibition nobly. We have here to mention with all 
honour the veteran M. Milly—ably seconded by his son-in-law 
M. Bonis—a very distinguished chemist, who has given it a truly 
extraordinary impetus, by at one blow suppressing the alembic 
and the distillation of the fatty matters. He treats the tallow 
with sulphuric acid at 66 deg. and obtains a black mass, which he 
subjects a first time to hydraulic pressure. By this first pressing 
it is already considerably bleached and takes a light yellowish 
grey tint. It is pressed a second time, and the mass, entirely 
freed from oleic acid, and become of a dazzling whiteness, can be 
at once used for the manufacture of the best candles. This 
result has attracted the greatest attention from chemists and 
manufacturers. M. Milly exhibits at the same time the two 
kinds of soap made from the oleic acid of the first and second 
pressing. They differ considerably in colour. The displays of 
the other French exhibitors, among whom are conspicuous, 
MM. Leory and Durand, of Gentilly; Venequé, of Ivry; Cusen- 
berghe, of Clichy; Fournier, of Marseilles; Belhommet, of 
Landernau, are admirably arranged, but we have yet to learn 
what novelties they have produced. MM. Morane Brothers 
exhibit in a pavilion in the park, near the Jena Bridge, the 
entire plant of the stearine manufacture, and will keep it at 
work daily. 

One of the greatest novelties of 1867 is the process of convert- 
ing solid nodules of phosphate of lime into phosphide of iron, and 
by the decomposition of sulphates of soda and potash by means of 
this phosphide of iron to obtain tribasic phosphates of soda or 
potash, This process was discovered by M. Boblique and putin 
practice commercially in the manufactory of Javille, under 
the direction of M. Fourgade, and is already a well es- 
tablished trade. The nodules of Ardennes contain on an 
average, silica 34°5, lime 27°80, phosphoric acid 19°30, phos- 
phorus 8°60, &. To 100 kilogrammes of nodules merely 
crushed are added 60 kilogrammes of iron ore, which is nearly 
always found at a small distance from the beds of nodules or 
coprolites; its composition is peroxide of iron 35°43, iron 24°80, 
water 6°46, silicious and chloritic matrix 18°11. The mixture 
is thrown into a cupola and there is obtained, first, phosphide 
of iron, containing on an average 20 per cent. of phosphorus, 
second slag, containing silica 54, lime 32, alumina and magnesia 
14. To make phosphate of soda a mixture is put into an ordinary 
soda kiln of 100 parts of pulverised phosphide, 200 parts of 
crushed sulphate of soda, and 30 parts of fine charcoal; the 
materials are stirred during fusion, and then when the reaction 
is complete and the mass has become fluid it is cast into cakes 
of 600 or 650 kilogrammes; on exposure to the air for some 
days it falls to powder, and is subjected to a systematic washing. 
The concentrated washings throw down abundant crystals of 
tribasic phosphate of soda, PhO*,3Na0. The insoluble residue 
is a double sulphide of iron and sodium Fe‘NaS*. Roasted in a 
pyrites oven this sulphide produces sulphurous acid, which in 
the lead chambers regenerates sulphuric acid, and leaves a residue 
of peroxide of iron mixed with some sulphate of soda, which is 
separated by a fresh washing. The remaining oxide of iron 
may be substituted for the ore in the further preparation of 
phosphide. It will be seen that this is a complete process in 
which the same sulphur and the same iron can be used 
indefinitely. The phosphide of iron and the resulting phos- 
phates of potash and soda appear for the first time in the stall 
of M. Fourgade, No. 215, one of our oldest leading manufac- 
turers, who is also the first to show some very fine crystals of 
hyposulphite of soda produced by the regeneration of the 
sulphur of the soda residue. 

Close by MM. Perret and Olivier, the lucky proprietors of the 
mines of Sain Bel and Chésy, which are so rich in pyrites or 
sulphides of iron and copper, have written in gold letters on the 
glass of their stall that they roast or export 70,000 tens of py- 
rites annually, and that the capacity of the lead chambers sup- 
plied by the sulphur of this pyrites is as much as 40,000 cubic 
metres. In 1855, when complaints had begun to be made of 
the comparative scarcity and the high price of sulphur, we were 
among the first to reassure the manufacturers of sulphuric acid, 
by pointing out to them the future that was in store for the 





pyrites of M. Perret. We even foresaw that the substitution of 
pyrites for sulphur would have positive advantages; when, as at 
Newcastle, copper had began to be extracted from the grate 
residues. 

Having had enough of the chemists, let us turn to the 
pharmacists. We put M. Adrian in the first rank of phar- 
maceutical exhibitors. He is the skilful collaborateur of M. 
Jules Regnauld, director of the Central Pharmacy, whose delicate 
duty it is to manufacture absolutely pure products, and to de- 
liver them rigorously standardised. His Smyrna opium (a mix- 
ture of the best kinds of opium of commerce), marked as con- 
taining ten per cent. of morphine, is now considered very choice ; 
and it serves at present for the preparation of all the opiate 
drugs of the codex—opium powder, tincture of opium, Rousseau’s 
laudanum, Sydenham lJaudanum, black drops, paregoric elixir, 
Dover’s powder, diascordium, and thériac. 

We have to quote, too, among the marked products the scam- 
mony, with 75 per cent. of pure resin ; the laurel water; with 
0:050 milligrammes of hydrocyanic acid; ethers, marked 65, 62, 
and 50, Beaumé, and always containing the same proportions of 
pure ether, alcohol, and water. We should be happy to describe 
the very ingenious process by which MM. Adrian and Regnauld 
mark medicinal ether in the same way, and determine by means 
of tables, specially prepared for this purpose, its composition in 
pure ether, alcohol, and water, but this would keep us too long, 
and we refer our readers to the Journal de Pharmacie et de 
Chimie for March, 1864.. The preparation of chemically pure 
chloroform and ether for surgical anesthesia is a great benefit, 
since the danger of asphyxia is destroyed or much lessened. We 
must also draw attention in the stall of M, Adrian to an officina- 
solution of perchloride of iron chemically neutral and unchangel 
able, adopted into the new French Pharmacopma, p. 182. A 
medical collodion, at once very adhesive and very elastic, which 
is also to be found in the new codex; a cucumber pomade of 
such excellent quality that 8000 kilogrammes are sold annually ; 
a granulated vegetable tar, easy to take and very efficacious ; a 
liquid for bronzing iron and steel ; a resinous powder, which en- 
ables gold leaf to be applied without trouble to silk, leather, 
paper, or in fact any kind of tissue. 

Behind the same glass as M. Adrien, M. Vée exposes some 
wholly new products—ésérine and preparations of Calabar beans. 
Esérine is the active principle of these beans, and has been 
isolated for the first time by M. Vée. It is an uncrystallisable 
alkaloid, different from the physostigmine discovered by MM. 
Johet and Hesse, of Stuttgard. It is employed by oculists in 
place of Calabar beans, as atropine has taken the place of bella- 
donna. A hundredth of a milligramme of ésérine introduced 
into the pupil is enough to produce a sensible effect. 

M. Vée also produces for commerce gelatine discs containing a 
twenty-fifth of a milligramme of ésérine for producing contrac- 
tion of the pupil; granules, containing one milligramme of ésérine, 
for internal use; a glycerine of sulphate of ésérine for eye salve ; 
gelatine discs, containing the twenty-fifth of a grain of sulphate 
of atropine, to produce dilatation of the pupil, the antagonistic 
effect to that of the ésérine discs. His calcined magnesia and 
preparations of magnesia; hydrated magnesia; crude calcined 
magnesia, the product of the calcination of the hydrate; magne- 
sian mixture, a semi-fluid preparation containing a tenth of its 
weight of hydrated magnesia; and his dry magnesian lemonade ; 
have all been very successful. 

Tar in a thousand different forms is a most fashionable 
pharmaceutical preparation. M. E. Guyot has made it his 
speciality, and he may rest assured of the success of his standard 
concentrated tar liquor, prepared as follows: — Take of 
Norway tar 11 kilogrammes ; water 20 litres, carbonate of soda 
one kilogramme; treat by water bath in a distilling apparatus, 
so as to obtain the volatile principle the Résinéone; then take 
the now volatile part and treat it with sufficient water to form 
forty litres of liquid; let the liquid settle and decant into a tun. 
Mix with it the volatile product of the first part of the process, 
stirring it several separate times for some moments, allow to 
settle for some days, and filter. There is thus obtained a deep 
brown liquid of a highly aromatic taste, perfectly mixible with 
water, and giving with water a tarry amber coloured liquid, clear 
and limpid, which the patient can prepare for himself at small 
cost, and in quantity proportioned to his wants. Thirty-two 
grammes (one ounce) of concentrated tar liquor contain 0°05 
grammes (one grain) of resinous substances. This accurate 
standardisation allows of the doctor giving any desired quantity 
of tar to the patient. M. Guyot has some opposing claimants 
even in the exhibition, but the priority of this very simple and 
efficacious preparation is incontestably his. It is not to be for- 
gotten, too, that success in the preparation requires skilful 
manipulation, and consequently that it is best to go to the source 
of supply. In conclusion we have a few words to say of a trade 
which does great honour to Bretagne and to France — the 
manufactory of Conquet (Finisterre) for making chemical pro- 
ducts from kelp. His sulphate of potassium and sodium, his 
pure and crystallised iodine, his iodides of potassium and 
bromine, and his bromide of potassium, were in London in 1862, 
and were the admiration of connoisseurs. Since that time the 
production has been much increased and improved. He turns 
out now sixteen to eighteen thousand kilogrammes of iodine and 
iodide of potassium, and from 2000 to 3000 kilogrammes of 
bromine and bromide of potassium, &c. These humble marine 
plants, 80 long despised, have thus become an element of con- 
siderable wealth, and also a source of prosperity to the littoral 
peasant population. 

It is with great pleasure that we also notice that the originator 
and director of the Conquet establishment, M. Tissier, is among 
the candidates for the prize which is to be decreed to such 
establishments as, by special organisation or institutions, shall 
have established good relations between all those concerned in 
the same work, and shall have insured material, moral, and intel- 
lectual well-being to the workpeople. When M. Tissier came to 
Conquet the daily pay of a man was from sixty to seventy-five 
centimes, and he worked eighteen hours. At present the time 
is twelve hours and the pay lf. 50c. to 2f. The society provides 
a very adequate lodging for 30f., with a garden which the men 
cultivate in their leisure moments. In case of sickness they, their 
wives, and children are cared for by the doctor of the commune 
without any deductions from their pay. 

(To be continued.) 








THE NEW BELGIAN TARIFF—METALS. 


Mr. Barron, late secretary of the British Legation at Brussels, 
has forwarded to the Foreign Office an elaborate description of the 
Belgian tariff asit has been recently settled by the Belgian Parliament, 
and the statement also includes a bistory of tariff reform, the com- 
mencemtnt of which he dates from 1849, and an additional column 
showing the ad valorem effects, as far as they can be computed 
from authentic data, of the new specific duties. With respect to 
tron, steel, and metal manufactures, Mr. Barron states that the 
duties on all metals other than iron and steek are now entirely 
abolished. Sheet tin, lead, and zinc, are also declared free. Rolled 
copper pays a moderate duty amounting to 34 per cent, on 





the estimated value, All ware and manufactures of the 
above four metals are taxed ten per cent. ad valorem, ex- 
cept machinery. This is subjected to a specific duty of = ae 

a 





100kil., supposed to be equal to 2% percent. The report states 
the new Ceriff on cnt and whe all that can be desired, and 
contrasts favourably with that of France, both in amount and sim- 
plicity. Including machinery it only — eleven lines, and 
consists of only six different duties. Pig and old iron pay only one 
single rate of half-a-franc per 100 kil., while in France they still 
nay two different rates of 2f. and 2f. 75c., according to quality. 
ince 1856 the Belgian duty has been gradually reduced from 5f. 
to 50c., which is half the rate stipulated by treaty. These succes- 
sive reductions have not affected the production of iron in Bel- 
gium, which increases at an enormous ratio. The an gee of p 
iron from England are also on a large scale, and may be expec 
to increase materially. Hitherto more than half of these imports 
have been certain special qualities of pig and scrap iron, admitted 
free of duty, to be ee up in bond for exportation under the 
form of -sheeb iron. The Belgian iron trade has for some years 
entered upon a course of salutary transformation. The export of 
wrought iron is fast oun J its principal obiort, and has tripled 
in three years, Unfortunately the operatives have become tainted 
with an unruly spirit, which broke out in the shape of riots and 
bloodshed during the month of February last. ‘ 

The reduction of duty on foreign pig iron was an obvious boon 
to the great ironworks now more interested in the working than in 
the production of the metal. At the same time, as a@ con- 
sequence of this reduction, the duties on wrought iron and on 
manufactures of cast iron were proportionately reduced from 
3f. and 4f. to 1f. and 2f., equivalent to 4 or 5 per cent. on the 
former, and 8 or 10 per cent. on the latter, article. Iron tubes 
simply drawn or welded are classed as wrought iron, but, if tapped 
or worked in any way, as manufactures of wrought iron. Steel, 
whether rough, cast, or manufactured, is taxed exactly as iron. 
The duties on machinery are reduced to the same rates as those on 
all manufactures of the corresponding metals, a reform highly 
important for the purpose of preventing difficulties of classifica- 
tion. Anchors and chains for ships are admitted free of duty on 
certain conditions specified in a law of 19th June, 1856. — : 

We have extracted Parts 3 and 4 of the new tariff, which 
include all the regulations as to metals and metal goods :— 


Part III.—IRON AND STEEL. 






































Belgian. In English. Ad 
- valorem 
Basis.| Duty.|Weights., £ s. d. | fect. 
Kilos.| Fr. Per cent. 

Ircn— 
hig and old .. « oe «- 100 0°50) Cwt. 0 0 271 6 
Wrought, hammered, drawn , 

orrolied .. «2 «+ ” 1 oe 00 4°83 66 
Wrought, manufactures of .. ” 4 - So ¢ F 32 8 
Cast, manufaciures Of... «+ ” 2 pa 0 0 976 5 

Steel— 

Raw cast owe - “50 “ 0 0 241 — 
In bars, sheets, or wire .. 59 1 4 0 0 483 3 
Manufactures of, including ; 

toulS «cs 22 ce cf oe ” 4 »” o 1 732 -_ 

Tinned plates— 

Not manufactured 4. «. * 3 - 0 1 2% 5 
Manufactured oo ce cc (100 Rl Ad | valorem. 10 

Machinery — 

Of cast iron .. .. oe e+ |LOOkil) 2 Cwt. | 0 0 OE 3} 
Of wrought iron or steel .. | ,, 4 we Oo 1 732 64 
Part IV.—OrHER METALS. 

} Belgian. In English. | Ad 
| valorem 
; PES CERT elt effect. 
| Basis, Duty.) We'ghts.| £ 8. d. 

Copper and Nickel | | Fr. Per cent, 
Wrought, drawn, or rolled.. | 100 kil.| 10 Cwt. | 0 4 0 3 
Foreign coin... «2 os e+ | ms 60 » 139 12 
Manuiactures of .. .. «+ | 100 fr.| 10 Ad | valorem. 10 


| 
| | 
Lead, Tin, and Zinc— 
Manuiactures of .. os os an 10 | 
Gold and Silver— | 

Manufactures of*.. «2 «¢ = 5 
Machinery, of copper or any | | 

other metal than iron or steel | 100 kil. 12 Cwt. 049 32 


. 
Ad | valorem. 10 
| 


Ad | valorem. 5 





Soutn KENSINGTON MusEuM.—Visitors during the week ending 
August 3rd, 1867. On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., 11,596; on Wednesday, Thursday, and 
Friday (admission 6d.), from 10 a.m. till 6 p.n., 1721. National 
Portrait Exhibition, by payment, 2355. Total 15.672, Average 
of corresponding week in former years, 11,114. Total from the 
opening of the museum, 6.877,455. 


M. CAMBRESSY BASSOMPIERRE has invented a new shrapnel 
projectile, which is of a cylindro-conical shape, and is made up of 
two parts cast one upon the other. The interior part, or core, 
consists of a thick cylinder, the surface of which is covered with 
pyramids, the bases of which are two or three-tenths of an inch 
apart. This is coated with a wash of clay or lime, and an exterior 
covering is cast upon it, the clay keeping the two parts from form- 
ingaunion. This envelope. of course, can be formed to suit any 
style of rifling. The bursting charge is placed in the core, and 
upon its explosion the cylinder is torn along the furrows at the 
bases of the pyramids, which now act like wedges against the outer 
part and break it in pieces. Upon experiment it was found that a 
shot weighing fifteen and-a-half pounds, the core of which had 
seventy pyramids upon its surface, broke into 145 fragments, 
One hundred and twenty-five of these were found in a trench in 
which the explosion occurred, and twenty upon the ground near 
by. More than a pound and-a-half of the met 1 could not be 
found. ‘The bursting charge was half a pound of powder. 

Tue DersysHire COLLIERY OWNERS AND TRADES’ UNIONS.— 
The attempt to establish a branch of the South Yorkshire Miners’ 
Union in Derbyshire has met with a signal defeat in every 
possible sense of the term. The employers of labour in that 
district pledged themselves not to employ a single man be- 
longing to the union, and the result has been that the union has 
been almost stamped out. The masters at the present time seem 
determined to call into existence some machinery by which they 
can meet the men and show them that they are really wishful as to 
their welfare. With this view the directors of the Staveley Coal 
and Iron Company, in order to ensure the consolidation of a new 
Accident and Benefit Fund, have, through C. Markham, Esq., the 
managing director, offered to subscribe £2000, of which sum £500 
is to be paid upon the establishment of the fund, and a similar - 
sum for the three subsequent years, and after that period they 
will supplement that subscription by adding 25 per cent. to the 
money raised by the members. The payments are to be founded 
upon an elaborate estimate which has been drawn up by Dr. Farr, 
the eminent actuary, of Somerset House. Every person in — 
of 2s, a day and upwards is to contribute 2d. per week, and youths 
receiving lane than that sum Id. per week. The class of accidents 
proposed to be provided for are temporary accidents, permanent 
injuries, and deaths from accidents. In the former class of acci- 
dents each sufferer is to receive 5s. per week, and in the latter 
class, viz., deaths by accidents, according to the nature of such 
accidents, any sum not exceeding £100. It will thus be seen that 
the establishment of such a fund would supply a want which has 
been long felt, and be the means of further defeating the end 
which the South Yorkshire Miners’ Society have in view, as one 
of their great strongholds is its permanent accident fund and the 
relief of the widows and relatives of those who may have the mis- 
fortune to lose their lives whilst earning their daily bread in 
winning the coal whi so much to our prosperity as a 
nation, 
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NOTICE. 
*,* The ofice of Tae Enatneer at the Paris Exhibition 
is situated close to the promenade round the building, 
and opposite to the English boiler-house. Our corre- 


in Paris will be happy to be of use to any 
of our English or continental subscribers visiting the 
Exhibition. 


Messrs.. Kirklands have undertaken the agency of this 
journal at the Exhibition, and it will always be found on 
sale at their English newspaper office, Gallery VII. 





TO CORRESPONDENTS. 

*.* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
compels us to go to press at an early hour on the morning of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week. : 

*.* Letters intended for publication must be accompanied by the 
names and addresses of the writers,not necessarily for insertion, 
but as an evidence of good faith. 

«” Wecannot undertake to return drawings or manuscripts, and 
must therefore request our to keep copies. 

W. E.— We shall communicate with the India Office on the subject. 

PEET VALVE.—A notice about the valves appears on our first advertising page. 

B. D. G.—Your scheme is of no value whatever. The balls would not roll as you 


suppose. 

8. S.—As you say nothing whatever of the diameter of saw or shape of teeth we 
are unable to answer your questions. 

H. J.—Similar in principle—so similar, that the description which applies to one 
applies in almost every respect, save the number and position of the cylinders, to 


the other. 

E. M. D.—You will find a very elaborate treatise on the manufacture of matches 
in “ Chemistry Applied to the Arts and Manuf es,” published by Baillizre, 

aan ae 1, Part IV. nistas ’ eat 

. Q. H.—Have you satisfied yourself t cylinders of horizontal ines really 

more frequently than those of vertical 

similar in principle to yours are extensively used. 

G. O. G.—It is impossible to give you a decisive answer without making an 
elaborate search, which we cannot undertake. We believe, however, that the 
patent is good, and we are certain that the use of the words “ cams” or ** eccen- 
trics” will prevent would-be infringers using cranks, 

B. 8. H.—*‘ Pole’s Treatise on the Cornish Engine.” You will find papers on 
the subject scattered up and down in the ** Transactions” of the Institution of 
Civil Engineers and of the Society of Engineers. We have recently illustrated 
several excellent forms of valve in connection with our papers on ‘* Mining 
Machinery,” and the London Waterworks. 





engines? Screw 





THREE CYLINDER MARINE ENGINES. 
(To the Editor of The Engineer) 

StR,—In the description of the marine engines designed by M. Dupuy de 
Léme, given in your article on “ Marine Engineering,” it is stated that ** we 
have not marine engines with one high-pressure cylinder and two low,” as in 
the case alluded to. An arrangement, the invention of Mr. G. L. Fuller, 
which embodies the principle the priority of application of which is claimed 
for M. Dupuyjde Lome, was illustrated and described in THE ENGINEER of 
February 12th, 1858. The drawings show three cylinders of equal dimensions, 
the central one expanding its contents of steam into the other two, the cranks 
being equally divided, as regards position, around the axis of the crank shaft. 

Manchester, July 31st. EDWARD K. DUTTON, M.E. 
[Our'correspondent's letter does not affect the accuracy of our statement. The fact 

that a particular form of engine was illustrated years ago in THE ENGINEER 

is no proof that such an engine is now in use.—ED. E.] 
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MARRIAGES. 

On the 6th inst., at Hammersmith, EDWARD HALFORD, Esq., of The Grove, 
Hammersmith, to MARIA CHRISTIANA, widow of the late PETER FAIRBAIRN, 
Esq., and eldest surviving daughter of Lieut.-Colonel Cleather, of Ellerslie, 
Bedford, late Royal Staff Corps. 

On the 6th inst., at Monk Sherborne, Hampshire, CHARLES HAWKSLEY, 
Esq., eldest son of Thomas Hawksley, Esq., C.E., Phillimore-gardens, Ken- 
sington, to IDA, eldest daughter of THOMAS WEATHERLEY PHIPSON, Esq., 
Q.C., Monk Sherborne. 
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THE SUEZ CANAL. 

WE give in another page an epitomised translation of the 
report of M. de Lesseps and the directors of the Suez Canal 
Company, as laid before the shareholders at a general 
meeting held in Paris on the 1st instant, together with 
the resolutions sy at that meeting. Occupying nearly 
two pages of the Monitewr of Tuesday last, that journal 
accomplished its publication with the aid of a supplement. 
A quotation from Tue Enorveer embodied in the report, 
as illustrating the present state of English opinion on this 
subject, may, as it is translated, mislead French minds as 
to our meaning and as to the general feeling in England 
on this subject. 

Constantly informed, as we are, of the progress of the 
works by returning visitors, and cognisant of the admirable 
manner in which steam machinery has been employed 
in the construction of the canal, we have, in common wi 
most of the engineering profession in England, ceased to 
doubt the possibility of accomplishing this great under- 
ng provided the funds be forthcoming for its comple- 
tion, but further than this we have expressed no opinion. 
On the main practical question of commercial success or 
failure, of paying or not, there is nothing in the article from 
which the quotation is taken that would lead our readers 
to suppose that we advocated the enterprise as a remunera- 
tive investment. Ata time when eight millions of sub- 
scribed capital have been expended on the undertaking, 
and a resolution has been to raise a loan of four 
millions more, a part of which loan it is rumoured is to be 
placed on the English market, it behoves us distinctly to 
disown one inference which seems intended to be drawn 
from our own expressions and those of the distinguished 
Englishmen whose visits are commented on in the first 
pai ph of the third section of the report. Neither we 
nor those gentlemen must be supposed to have expressed 
more than the natural admiration felt for a great work 
boldly undertaken and vigorousl oe upon the 
ultimate commercial success of whic it would be idle to 





speculate, and against which we are bound to say that a 
wide-spread opinion exists in England. d 

That it isa great project grandly conceived, and one 
of ——S importance, and probably deeply in the 
interest of future generations, we have always maintained; 
but it was in this light only that we viewed it, and what 
we criticised was the action of our Government—an action 
seldom brought to bear on private undertakings—by which 
England nationally and individually was hindered from 
joining in the ae sg Though the remuneration to 
the present shareholders may be uncertain, and the funds 
available for interest on the proposed loan doubtful, there 
can be no question that the canal accomplished, as we hope 
it will be, will have a very caatinlle litical impor- 
tance; and it was on this ground mainly that we animad- 
verted on the taken by Lord Palmerston in the matter. 
We adduced that action as an instance in which govern- 
mental control was introduced,-to a certain extent preju- 
dicially, whilst it was being withheld in a thousand cases 
of speculation where it might have been exercised with 
advantage, and was wholly wanting as an initiating pro- 
gressive power in the state. 

We regard the question from the same point of view now. 
The new loan of to-day is even more a question for the 
national exchequer, either of England or France, than was 
that of the —- capital, It can much more easily be 
shown that either Government can have a guid pro quo for 
four millions than that security and interest ate given to 
shareholders and mortgagees. 

The system of machinery employed on the canal was ably 
described and illustrated by M. Borel at the meeting of the 
Institution of Mechanical Engineers in Paris, and a most 
interesting discussion followed, in which many questions 
put by our | engineers on subjects relating to sup- 
— ractical difficulties were answered satisfactorily, but 

ing debarred by the rules of the Institution from pub- 
lishing more than extracts from their papers or any part of 
their discussions, as well as from engraving their illustra- 
tions, we have been unable as yet to give the subject that 
prominence which it justly deserves. 


THE SOCIETY OF ENGINEERS. 

In common fairness, a plain straightforward question 
deserves an answer equally free from prevarication and 
ambiguity whether it mooted in private discussion or 
in sane wimg J debate. It is not always, however, that 
the question and the answer are on a par with respect to 
perspicuity, and we have an instance in point in what 
occurred in the House of Commons on Tuesday last. Mr. 
Hughes asked the Vice-President of the Board of Trade 
whether it was a fact that the Board of Trade had reported 
against the granting of a Royal Charter of Incorporation 
to the Society of Engineers, and if so on what grounds 
the report been based. The answer of Mr. Cave was 
that the board had not reported against the granting of a 
charter, but that it was not expedient that the Society of 
Engineers should be incorporated by a charter paseo { by 
her Majesty under a designation so closely resembling that 
of the Institution of Civil Engineers. Notwithstanding 
the self-contradictory nature of the answer, it is manifest, 
that to all intents and purposes, the decision of the Board of 
Trade is against the granting of the desired act of incor- 
poration, and it is founded, as we have already anticipated 
in our columns, upon the similarity of the names of the 
two bodies. - The true meaning of this assumed similarity 
is to be found in the last word, and in that only, of the 
two titles. We have already answered this question, and 
shown that a body of “engineers,” in our epinion, could 
no more omit this distinguishing characteristic of their 
identity than an attorney-at-law could subscribe himself 
an M.D, or amember of the faculty write Q.C. after his 
name. 

By taking its objection upon the grounds mentioned the 
Board of Trade has apparently left a loophole by which 
the younger society may obtain equal participation in those 
legal rights and privileges enjoyed by the older and more 
favoured institution. The saving clause is “a change of 
names.” Sup the Society of Engineers consented to 
alter their designation? Suppose they agreed to submit 
the revision of their present title to the Board of Trade 
itself, and allowed it to call them anything it liked, would 
they obtain their charter? We think not. The objection 
of the board is more specious than real—it is, in fact, an 
ingenious little ruse to drive the Society into a corner, 
since it evidently does not wish to deny in toto to one body 
of professional men the common advan ted twent 
yearsago to another. Candidly ws the Board of Trade 
is apparently in a dilemma, and although the justice of the 

tition is beyond all controversy, yet a good deal must be 

id to the score of the opposition. The old motto, “ Pos- 
session is nine points of the law,” applies not with so much 
force to those who are in as to those who are out. The 
“ Institution ” is in now, and it evidently intends not only 
to keep in itself but to keep the “Society” out. The latter 
body will do well to consider, supposing the present means 


th | fail to accomplish the desired result, whether there are not 


others at their disposal practically conducing to the same 
end. There is another point to be noticed in the latter 
part of the remarks of Mr. Cave, where he observes that 


the system of ting royal charters to private associa- 
tions had ~~ n felt to be extremely questionable, and 
that one of the objects of the Companies’ Act of 1862 was 
to substitute a general law for an exceptional privilege. 


Either. the law is a dead letter or the substitution has 
never been carried into effect. Were it general, and a 
valid substitution, it might be argued that all exceptional 
privileges previously granted should be rescinded, and in 
that case we should not witness one society petitioning for 
that which ought to be by virtue of an et common pro- 


perty. 


THE IRON TRADE. 


InFoRMATION of much significance to ev 
nected with the manufacture of iron in Great 


one con- 
itain was 


communicated by Messrs. Creed and Williams in their 
well-known letters on “The Iron Industry of Belgium.” 
The letters showed how great was the “progress” which 


was being displayed at the ironworks in that country; and 
how, as a result, aided by cheaper labour and more cor- 
diality between masters and men, the Belgian ironmasters 
and machinists were successful in constantly-recurring in- 
stances in which they met this country as competing manu- 
facturers. 

Those letters Messrs. Creed and Williams have now sent 
out in a collected form. Since the original publication of 
the correspondence “a good deal has mn said and done 
touching the various points which the writers put in agita- 
tion, several not unimportant events have occurred, and 
additional and new phenomena have exhibited them- 
selves,” upon some of which the writers take the oppor- 
tunity, afforded by the republication, to comment. ey 
also say that “a comparison between foreign and home 
ind could scarcely be considered complete or satisfac- 
tory unless it contained some account of the ironworks of 
England as well as those of Belgium.” A sketch of the 
British iron-making districts has, therefore, been prepared 
by Mr. Williams, and it is given at the end of the tok 

That sketch is, as it purports to be, “ slight and general.” 
Though it may, perhaps, afford some little information to 
outaide readers, yet it will not add much to the knowledge 
possessed by most persons who are in any way connected 
with the iron industry, either as producers or as large con- 
sumers. And such a comparison as the sketch permits leaves 
an impression favourable to our enterprising little competitor. 
But Mr. Williams does not confine himself to his sketch; 
he couples with it some information which, if it be correct, - 
would lead to the inference that the British ironmaster has 
not alone to fear the competition of continental makers, 
but that he must calculate upon the closing to him, at no 
very distant day, of that foreign market which he has 
hitherto regarded.as his best. The following, Mr. Wil- 
liams says, are the remarks of “an intelligent and tho- 
roughly practical American,” communicated to him (Mr. 
Williams) :— 

“On the general subject of the manufacture of iron, I 
would remark that the footing of English iron in the 
American market is dependent upon the short manufac- 
ture of pigs by American furnaces. The profit on pig 
making in any place where a furnace ought to have been 
built is at least 150 per cent. Pigs can be made from 22 
per cent. to 23 per cent. currency, and pay a profit equal 
to any reasonable business; all above that is extortion. 
Again, even this price is too large when competition is 
fairly opened,.as the price of coal is enhanced most un- 
fairly by excessive royalties, the price of coal in Easton, 
Pennsylvania, being greater in the bed than it is mined in 
Staffordshire. All of these things will equalise themselves 
in a few years. Furnaces will be built by coal landowners 
in proper localities, and not in towns remote from both 
coal and ore, by subscription, as now. It is certain to me 
that, no matter how sanguine the New York traders may 
. be, the English supply of iron to America is nearly ended, 
Our rolling mills are not now working at a profit as a 
general thing, but those located in coal regions can make 
25 per cent. to 30. per cent. on their capital in the year.” 

hese views Mr. Williams emphasises by saying that 
his only object in publishing them was “ to give the benefit 
of them to lookers on, who may and must form their own 
estimate of the facts recorded therein; at the same time 
we have the evidence of Mr. Wells, the special commis- 
sioner sent here by the United States Government, that he 
is fully convinced of their reliability in that he most reluc- 
tantly had been compelled, by observations of his own, to 
accept their truthfulness and candour; and, further, we 
may say that from our individual inquiries and observa- 
tions, made now some years ago, we are quite prepared to 
admit and accept these statements, having visited several 
important American’ works ourselves, where we forméd 
opinions which coincide with these views.” 

If these views should prove correct then the British 
ironmaster had need bestir himself if the making of iron 
is to continue to be one of the most important national in- 
terests of our country; and the last census returns showed 
that this industry was finding occupation, directly and in- 
directly, to fully one-fourth of the whole producing and 
labouring classes of the community. This last-mentioned 
circumstance should likewise prove of much significance to 
the ironworks’ operatives, without whose co-operation it 
will be tered 19 for their masters to retain the other 
foreign markets, which at present afford them so large a 
measure of the employment that yet remains to them. If 
their masters have to invest large sums of money in im- 

roved machinery, the men, who will share largely in the 
benefit, must be ready to accept moderate remuneration, 
and not demand such terms as shall give rise any longer to 
remarks of the class we now append from Mr, Edward 
Slaughter, of the Avonside Engine Works, Bristol, where 
upwards of 900 men and boys find — —“T 
have,” says Mr. Slaughter, “been much abroad over 
the last ten years, and have delivered many loco- 
motive engines to the Continent; but, dating back, 
say seven to eight years, have been rarely successful 
in competing for foreign supply of locomotives. Speak- 
ing generally, I should say that a class of locomo- 
tive engine for which English builders have given 
in £2700, has been taken by eles houses (Belgian and 
French) at £2340, the English price leaving a very mode- 
rate margin of profit. One of the great causes of dif- 
ference is naturally w wiiich are not only higher in 
England per day or week, but the days or weéks are ab 
of | monet duration. The week with us is 584 hours ; at 
Manchester 574; whereas in France it is, I think, 65 hours, 
a difference of 10 per cent. Then there are the interfe- 
rences of trades’ unions, &c.” 

It is to these trades’ unions that Mr. Creed in his “ pre- 
face,” devotes much attention. As was to have been ex- 

he does not evade the seemingly awkward fact in 
connection with the relations between masters and men in 
the Belgian ironworks and mines, which was embraced in 
the disturbances that broke out in that country soon after 
the visit of himself and the hon. sec. of the lronmasters’ 
Association of Staffordshire. -He regards it as clear that 
the outbreak was purely accidental, and in no degree the 





result of any systematic strategy or organised movement, 
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and that the rioters were not in co ndence with any 
of the trades’ unions in this country. In France, however, 
the bronze workers and others have not only been upon 
strike, but they have also been in established relation with 
the trades’ unions here, and have been partly supported 
by them. He says:—“It would be both very interesting 
and very useful if the Royal Commission upon Trades’ 
Unions, which jis sitting, could get at the fact of the 
movement which has been making itself felt in France, 
and has lately exhibited itself in America also. 
Unionism has there had what its disciples regard as a 
great success. The scarcity of skilled labour, and the 
facility with which grants of land can be obtained from 
Government, enable artisans, when locked out, to adopt at 
once other modes of yielding immediate means of sub- 
sistence. It is not surprising, therefore, that in the 
struggle that has occurred in the United States the 
masters have succumbed utterly, and that the mills of 
Pennsylvania are closed, and the furnaces blown out of 
blast. Unionism has triumphed, and has exhibited its 
power there as it has in this country, in murders and 
ferocious outrages; committed, however, as we are assured 
by good American authority, not by Americans, but by 
imported Irish or Welsh men. The result to the consumer 
has been the doubling of the price of iron and coal in 
the inland districts, and a large rise even on the coast. 
The result to the nation has been the stoppage of an 
advancing industry.” 

Messrs. Creed and Williams fully recognise the uses of 
combination among men, in fact, believe it to be a neces- 
sity of their position; but between a healthful combination 
and harmful unionism they maintain that there is a wide 
difference. They express a hope that this difference will be 
“ distinctly established and carefully preserved” by the 
trades’ union commissioners. 

The remedies suggested by Mr. Fawcett, Mr. Stanley 





Jevons, Mr. Samuelson, and other influential writers, for 


nerally employed with a view to the regulation of 
sem and the encouragement of education, the best 
basis for them would be the imposition of penalties for the 
employment of persons below certain ages, unless they pos- 
sessed certificates from public authority of certain attain- 
ments. Mr, Gladstone added that if the iron trade would, 
on some such basis as this, prepare a bill as an alternative 
to that founded on the recommendation of the commission, 
he would willingly give it his attention and confer with 
them on the subject.” 

It is to be regretted, Mr. Creed adds, that this course 
has not been adopted. For many reasons it is to be 
regretted. It would have made the issue between the 
Government and the trades what it is not now—intelligible 
to the public.” 

Messrs. Creed and Williams have done well in going to 
Belgium and in reporting what they saw there; and they 
have materially added to the value of their work by thus fol- 
lowing up what they then did. They have a right to 
assert that “with regard to trade, we said that in new 
markets we were not able now to secure the eminent posi- 
tion which formerly the mere extension of our hand grasped 
the moment new demand presented itself; and that in 
expanding markets we were not getting a share in the ex- 
pansion commensurate with our established position. We 
think so still, and we have seen nothing in the observations 
that have been made to shake our opinion or alter our 
views.” 


RAILWAYS IN INDIA. 


Ir is not alleging much to say that the railway systems 
of our great East Indian possessions are in a more hopeful 
and satisfactory condition than those of the United King- 
dom. It is true that they enjoy the support, from their 
commencement, of Government stilts in a guarantee of 5 
per cent. upon the capital expended ; but their ultimate 
prosperity will probably be attributable to other circum- 


the evils which Mr. Creed and Mr. Williams pointed out, | stances than this, and mainly to their exemption hitherto, 


are noticed. Upon the partnership question he says: — | 
“To Mr, Stanley Jevons we would point out the fact that | 
neither the Fox, Head, and Co. organisation, nor Mr. | 
Briggs’ is yet an accomplished success, but only in a stage, | 
and that not a very advanced one, of experimentalism, and | 
that one indispensable condition of even its being tried is | 
the abnegation by the men of unionism ; even this sem- 
blance of partnership cannot co-exist with it. Those who 
have advocated this system, and prescribe it as a panacea, 
speak of it as a discovery, and seem to imagine that it is 
quite new in conception. It is not new either in concep- 
tion or in practice. The only novelty init is the name; the 
practice of giving bonuses—and this really amountsto nothing 
more—was in use many years ago, during the lifetime of 
Mr. Williams’ grandfather, in South Staffordshire. It | 
died out under the growth and overshadowing of unionism.” 
That the futwwe working men, as a body, will be an im- 
provement upon the past no one can doubt. They are | 
anxious to obtain more knowledge, to raise what have | 
hitherto been their standards of life and social habits, and 
to master for themselves a position in which they shall 
receive an increased amount of respect. All this they may 
do, And Mr. Creed relates it for their encouragement | 
that in Staffordshire, in Wales, in Scotland, and in many | 
other districts also, thé names, whose owners now stand in | 
bankers’ books for hundreds of thousands, were, three | 





generations ago, inscribed in wages’ lists as drawing so | 


much a week for their hire ashand-workers. But in order 
to do this they must throw off the chains of unionism by | 
which they are bound, as trophies of the victory of the | 
indolent and of the mediocre in trade skill, with, too, all 
reliance on what Mr. Creed terms “ parliamentary go- 
carts,” and depend upon augmentation of knowledge and 
progress in labour-skill to secure alike the money, means of 
satisfying their requirements, and of raising their social 
position. | 

We have not space to follow Mr. Creed through the rest 
of his “ preface.” Much of it is devoted to an exposure of 
the present incomplete method of conducting commissions 
of inquiry through assistant commissioners, who, although 
men of ability as scholars, yet are incapable of leading 
Parliament to conclusions that would follow upon the 
whole commission going into the several districts and there 
taking evidence and forming their views from personal | 
observation and personal inquiry. In proof of this he 
shows how he had just induced “a gentleman connected 
with the Government ” to accompany him into South Staf- | 
fordshire, where after going through the ironworks, and 
questioning men, women, and children, this gentleman 
arrived at conclusions which dispelled altogether the views 
he had formed from the reports of the Children’s Employ- 
ment Commissions. 

Mr. Creed blames the executive for keeping back from | 
ironmasters and others projected changes in the enact- | 
ments regulating the employment of labour till it is too | 
late for any effective action to be taken by the trading 
interests concerned ; contrasts the reticence of our own 
Government with the frankness of the Belgian Govern- 
ment in such matters; regrets that our great trades do 
not, like those of that country, where the reports of the 
chambers of commerce possess the character of state 
papers, more frequently take the initiative in such legis- 
tion; and mentions that recently he had sought the opinion 
and advice of Mr. Gladstone on the proposed extension of 
egislation upon labour. What took place between himself 
and the eminent statesman mentioned, Mr. Creed thus 
narrates :— 

“We had asked him if he would receive a deputation 
from the trade upon the subject. He said, and we believe 
his view to be a right one, that he thought there was, 
seldom much result from conversations which took place 
in an interview between a deputation and a public man, 
unless with reference to some definite issue; but he ex- 
pressed at the same time his apprehension that Acts like 
the Factory Acts, involving the enforced observance of 
rigid details, with a view to a very peculiar system, might 
be liable to great objection if hastily made the subject of 

eneral extension. Mr. Gladstone was greatly inclined to 





avour the idea that if compulsory enactments were to be 


and probably for a long time to come, from the ruinous effect 
of duplicate and triplicate competing lines, constructed at 
enormous cost, to divide the traflic that might have been 
conducted upon one originally well-designed system. It 
cannot be doubted that the vacillating policy of the Legis- 
lature has had much to do in causing the impecuniosity of 
many of the railways of the United Kingdom. At the 
commencement of the railway era Parliament rejected 
some of the best devised schemes presented to it on the 
ground that “the country must not be cut up by rail- 
ways.” Subsequently it sanctioned a number of competing 
lines, involving “ cutting up” with a vengeance, in various 
ways and the absorption of enormous capital which can 
never prove productive. The Legislature inflicted starva- 
tion on the railway interest in thé beginning, and for a 
gure gave it a surfeit. They “manage these things better 
in France,” and eke, it may be added, in India, where 
projects for competing lines are never entertained, and 
where no line is guaranteed that does not furnish a fair 
prospect of an ultimately satisfactory return upon the 
capital to be expended. Of the twelve railway companies 
of India there is only one—the Indian Tramway Company 
—that does not enjoy the Government guarantee, and the 
directors of that company are endeavouring to obtain the 
usual concession. It is satisfactory to know, as we do 
from the annual report, just published, of Mr. Danvers, 
the Goverument director of the Indian railway companies, 
that the demands upon Government on account of guaran- 
teed interest are steadily and largely decreasing. Last year 
the amount advanced by Government for guaranteed 
interest was £2,964,073, against which has to be set a 
sum of about £2,150,000 earned by the companies, leaving 
the net advance about £800,000 ; whereas the sum so paid 
by Government in the previous year was £1,450,000. In 
the case of two of the companies—the East Indian and the 
Great Indian Peninsula—the earnings were considerably 
more than equal to the guarantee. In accordance with the 
contracts half of the excess is retained by Government in 
reprzyment of former advances, the other half being ap- 
plied to the augmentation of the dividend. On the com- 
pletion of the Punjaub and Delhi line between Delhi and 
Umritsir, India will have a continuous railway communi- 
cation from Calcutta to Delhi in the north-west, and 
thence to the south-west by the Punjaub and Delhi, 
and the River Indus steam flotilla, and the Scinde Railway 
to the port of _Kurrachee. 

At the commencement of the year 1866 there were 3331 
miles of railway open for traffic in India. In 1866, 205 
miles more were completed, and in the current year another 
101 miles, so that there are now 3637 miles of railway 
open in India. Of the 306 miles of new line 150 belong to 


| the Great Indian Peninsula, 48 to the Great Southern, 30 


to the Delhi, 34 to the Madras, 42 to the Indian Branch 
Company, and two miles to the East Indian. The last 
section, though inconsiderable in length, is important in 
its character, and includes a fine girder bridge across the 
Jumna at Delhi, which gives the East “i and the 
Delhi railways access to that city. The additions to the 
Great Indian Peninsula Railway include the last section 
of the line to Nagpore, the present terminus of the line in 
the great cotton districts of Central India. The comple- 
tion of this branch greatly improves the facilities for sup- 
plying England with cotton; it may be hoped that the 
improved means of transport may be accompanied by 
improved modes of cultivation and of preparing and 
packing the products for its ultimate destination, 

The East Indian branch line from Allahabad to Jubbul- 
pore is now opened, and the extension of the great Indian 
Peninsula to the latter place may be expected to be com- 
pleted in course of next year; a through communication 
will then be established between Calcutta and Bombay. 
Fair progress is also being made with the other lines in 
course of construction. ‘Lhe new projects under considera- 
tion are mainly for the extension of railway communication 
to the upper provinces of India. The first of these pro- 
jected lines is proposed to commence at Baroda, on the 
Bombay and Baroda line, and to proceed to Delhi vid 
Neemuch. The second, the Indus Valley line, is intended 
to unite the Scinde and Punjaub railways, thus providing 





a continuous pailoray communication about 2200 miles in 
length from Kurrachee to Calcutta vid Hyderabad, Mool- 
- Lahore, Delhi, and Allahabad. The communication 
will be duplicated, for a part of its course, by the water- 
way of the Indus Steam Flotilla before referred to. The 
third project is for a line from Lahore to the north-west 
frontier at Peshawur. The first of these projects, all of 
which have been surveyed, will be about 570 miles in 
length, and is estimated to cost £12,000 per mile, or 
£6,840,000; the Indus Valley line 500 miles at £12,000, 
or £6,000,000; and the Lahore and Peshawur 250 miles at 
£20,000, or £5,000,000. The last, the most costly, is 
recommended chiefly on political grounds, and will not be 
sanctioned at present. fren the other important engi- 
neering works recommended are a new harbour, safe and 
commodious, near the Scinde Railway terminus at Kur- 
rachee, and a viaduct to carry the East Indian Railway 
across the Hooghly at Calcutta, to a junction in that cit 

with the Bengal and Muttah railways. The total len i 
of railways in India sanctioned under the guarantee 
system is 5641 miles, against 4944 reported last year. 

An addition of £7,750,000 has been made to the capital 
expenditure, which, on the Ist of April last, had reached a 
total of £68,000,000. In 1866 the goods for the use of 
railways shipped from England to India amounted to 
about 326,845 tons of the value of £2,658,357. These 
goods were conveyed in 581 ships. In the preceding year 
the weight of the goods shipped was 199,157 tons, de- 
spatched in 442 ships, value £1,729,543. The total amount 
of goods for railways shipped to India to 1866, inclusive, 
has been 3,195,862 tons, value £20,199,929. As regards 
coal supply, Mr. Oldham, Superintendent of the Geological 
Survey of India, says:—“ Up to the present time it may be 
said that little more than surface workings have been car- 
ried on in India. In parts of the Raneegunge 
field these open workings are of marvellous extent and size, 
covering hundreds of acres.” In the upper, western, and 
lower parts of India it may be presumed that the railways 
will not possess the advantage of native coal, which is now 
supplied in part from Australia and Labuan. Wood for 
locomotive fuel, it seems, must be looked to if economy is 
to be secured. It is estimated that the produce of twenty 
acres of plantation will be necessary for every mile of 
railway, and it has been urged by Lord Cranbourne that 
planting on an extensive scale should be prosecuted for 
several years to come. The cast iron bowl sleeper 
answers admirably where there are means for packing 
it properly, but in some districts these cannot be 
had, and the wooden sleepers are preferred, and are 
found suitable. Several miles of steel rails have been sent 
out with the prospect of advantage in point of economy. 
The number of locomotive engines has iucreased from 725 
in 1865, to 795 in 1866; the passenger carriages from 1584 
to 1830, and the other vehicles from 16,173 to 17,446. The 
gross receipts for the year ending 30th June, 1866, were 
£4,537,235, as compared with £3,122,480 of the previous 
year. For the two periods the working expenses £2,225,495 
and £1,566,437; and the net receipts £2,304,534 and 
£1,341,550 respectively. The numbers of passengers car- 
ried were, in 1865-66, about 12,867,000, including ‘“‘ work- 
ing men’s trains,” conveying coolies at a farthing a mile; 
in 1864-65 the passengers carried were about 12,500,000. 
The passenger trafiic brought in £1,278,580 last year, and 
the goods traffic £3,091,723—a very different proportion 
from that shown by the railway traffic of the United 
Kingdom. 10,120,920 train miles were run in the year. 

The proprietors of Indian railway stock and debentures 
have increased from 39,466, in 1866, to 43,824 on the 1st 
January, 1867; and the capital from £60,000,000 to 
£64,500,000 respectively. The increase in their revenue 
has more than kept pace with their increased expenditure. 
They are extending greatly the material prosperity of the 
country, and promoting the comfort, convenience, and 
social improvement of the people; and as their past history 
and performances have been satisfactory, so their future 
prospects are hopeful and encouraging. 





PARIS EXHIBITION—THE FRENCH NAVAL 
EXHIBITS. 

Tue origin of shipping for the peaceful transport of 
men and of the commodities the earth furnishes to them, 
or which they have produced, and that others have not and 
wish to exchange for that which these have, is not far to 
seek or hard to imagine; but the origin of a war fleet—of 
such an exhibition of power and offence afloat, ‘armed 
with thunder, clad with wings,” as was but the other day 
displayed by ourselves nationally at the great naval review 
at Spithead, does seem a stranger phenomenon, and one tax- 
ing the imagination and the reason together more, before 
we can realise to ourselves whence and how such a portent 
as a war fleet could have come about. 

With the solid earth beneath their feet, in boundless 
space upon which to decide their quarrels—how is it, one 
at the first thought asks, that mankind have added ocean’s 
plain to that of earth as the scene of strife, and ensanguined 
the wave as well as soaked the earth in gore? A little 
thought will show us that it is not by choice, but by neces- 
sity, that this sad result has come about, and a little fur- 
ther thought will prove that the very same train of conse- 
quence which has made armed fleets necessary, has decided 
in broad outline what sort shall be the ships comprising 
such fleets; into what classes, as to construction, size, &c., 
they shall be divided; how they shall be armed, and much 
besides, : 

The very earliest and rudest savages that meditated an 
attack or a robbery of some other family or tribe, dwell- 
ing jupon some near adjacent or opposite shore, reached 
them by any means better than swimming, and really 
fitted out the first armed fleet. As such forays got 
habitual, and “ corracles” or canoes got multiplied, 
and news spread in time beforehand of such intended 
hostile descents, those awaiting attack must have some- 
times resolved to anticipate it by a like sudden on- 
slaught upon their enemies, or have seen ground to sup- 

that circumstances might give an advantage to them 
if they made their attack upon their enemies while actually 
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in their canoes in transit towards hostilities, and such 
were the first defensive fleets probably in the world. 

After a time came canoes for fishing and barter, and canoes 
specially for the transport of the men to war. Their size 
and qualities fixed those of the war canoes that must be 
opposed to them. Bigger vessels brought further powers 
and their classification, and at last the fleets of civilised 
men got settled down into some four or five distinct sorts 
of ships, destined for different duties, and variously pro- 
vided, best to fulfil them—all merging in the one object 
common to all—of offence and of defence. Thus we have, 
as the constituents of every complete modern fleet, ships 
destined to bring the instruments, and men to employ these 
for offence, to an enemy’s shores, and these same ships 
have almost always been of a sort competent to bring 
offence to the corresponding ships of other powers, if en- 
countered at sea. We necessarily find, therefore, ships 
destined solely, or almost solely, for defence of shores, 
ports and harbours, &c., against the attack of an 
enemy by the former, and usually co-operating with 
military means of offence situated on the shore ; 
ships specially destined merely to convey armies, or parts 
thereof, and their materiel from our own shores. to those of 
an enemy, guarded or not by the first named; ships to 
gain and convey intelligence as to an enemy’s movements, 
or to concert with an ally, with speed, and armed enough 
to take care of themselves, but not more. 

Thus we have come to line-of-battle ships, guard ships, 
transports and tenders, and frigates or dispatch boats— 
“the eyes of the fleet,” as Nelson so well called them. Such 
was the division when sails and oars were the only methods 
of propulsion; and the advent of steam, though it has mo- 
dified the classification, has not superseded it. 

If we view together the fleets of the world, both for war 
and for peace purposes, we shall find that the discovery and 
extension of steam navigation has already produced and is 
destined yet still further to produce changes, both upon 
the ships themselves and upon the effects these are capable 
of developing upon the habits, laws, customs, comforts, and 
destinies of mankind, even more profound, though less 
noticed, and as yet less noticeable, than those due to or yet 
to come from railway locomotion on land. These effects 
are less noticeable mainly because the element upon which 
they are operative is itself less directly under the notice of 
the mass of mankind. But the merest fraction of the world 
are of those that go down to the sea in ships, and this frac- 
tion of men, however ready and intelligent, are not the best 
informed, nor the most given to generalisation or philo- 
sophy. 

Though perhaps admitting of debate, iron shipbuilding 
was really the outcome of steam navigation. Iron, asa 
mere material for the construction of a floating vessel, in 
substitution of timber, was no novelty more than a century 
ago. ‘There was no very obvious and pressing necessity for 
its employment in place of timber however, while shipping 
were propelled by sails, and built in short and chubby 
forms, with bluff ends, and not more than three or four 
breadths in length. Nor, had the advantages that we now 
fully appreciate in the use of iron for every sort of ship 
been more early and clearly seen, would it have been possible 
to substitute iron for timber largely, until after steam had 
had time to complete its work on land of making coal and 
iron cheap, and giving us plate and angle iron, &c., in 
ample abundance and dimensions. 

The putting on board the old form of ship, however, of 
the boilers and engines, practically cut out and occupied a 
large portion of her capacity and tonnage, and soon com- 
pelled a corresponding increase of length. 

Every increase of length in relation to the same beam 
and total tonnage was soon clearly seen to be attended 
with an increase of speed for equal propulsive power, 


and one corollary followed after another, until naval 
science and practical observation of results, had at 
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length arrived at seeing in the immediate future, steam- 
ships of seven or eight breadths in length, and with 
lines fine and knife-like both fore and aft—at once utterly 
different from those of the old timber built ships, and such 
as but indifferently adapted themselves to the conditions 
of construction in timber. Then came the great day of 
the application of iron, and the full realisation of all the 
immense collateral advantages its use affords, besides those 
immediately necessitated by those changes in form; viz., 
rigidity and strength, increased capacity for stowage 
and for tonnage, cleanness, incombustibility, reduction in 
cost and in repairs, durability, and more than propor- 
tionate reduction in the cost of freight and in the duration 
of voyages, and thus in the capability of commerce in 
perishable commodities brought from the most distant 
parts of the earth. In these and in a hundred other ways, 
many even as yet but imperfectly seen by anyone, has 
the modern iron ship, and especially the iron steamship— 
commenced the boundless and profound changes, ever ad- 
vancing towards the better, which it is destined to work 
in and for mankind, 

{f the advantages have been great in relation to the 
larger classes of ships of iron and steam combined, advan- 
tages which even as regards the mammoth of their tribe, 
the Great Eastern, have only been apparently in default, 
because for the moment her size has outstripped the wants 
and conditions of our day; in the opposite extreme the 
numberless important ends, the unlooked for industries 
that will in time and in degree follow from the application 
of iron and steam together to some of the very smallest 
classes of vessels have only just commenced to be tenta- 
tively realised. 

A few very light iron or steel vessels, with the very 
simplest and lightest classes of engines, fitted up to navi- 
gate or to explore inland navigations or foreign rivers, and 








the steam launches of men-of-war, are the precursors that | 
will soon be followed by a large tribe of small steam | 
vessels destined to be of great and various service upon | 





our coasts and narrower seas. Already the fisheries upon 


the coasts of France are provided with small steam tenders | 


upon the fleets of fishing boats, which are found to intro- 


duce into the fishing trade some of those great economies | 


of labour and of time, both of which are money, which 
have followed the use of steam upon the waters every- 


where e!se. By these small steam barges, not much bigger 
nor more costly than a launch, the partner boats are 
brought to their fishing ground from the shore by the 
shortest and most direct road, and irrespective of wind or 
tide. If these last be suitable the work of fishing or of 
dredging is pursued by the sail as usual. The steam 
tenders lie off, ready to bring the fleet of fishing boats with 
the tackle and crews safe into port again should foul wea- 
ther suddenly come on, or should “the take” be great and 
prosperous, prepared at intervals to tow into port and to 
put at once upon its first steam stage to market, the rich 
spoil, won from’ the ocean wave, and transferred from 
all the boats into one or more, as transports for the 
moment, These steam tenders, also, are in some cases pro- 
vided with gear, and are thus in concert with the fishing 
boats themselves, employed not only in shooting their great 
Seine nets, which are best shot when swiftest shot, but 
in hauling these inboard, to the immense relief of the 
muscles of the men. The fisherman’s art was undoubtedly 
earlier and further developed in France than in Great 
Britain, both as respects inland fisheries and those of ‘the 
sea; and those who visited the last Exhibition of Pisci- 
culture and Fishery at Boulogne-sur-Mer could not but 
admit that even still the French are worthy rivals at least 
of our own fishermen. Frenchmen—we are not prepared 
to say with what justice—claim to have been the intro- 
ducers of steam power as an instrument for fishing at sea. 
The utility and value of the introduction, great as it no 
doubt is upon the north-west and south coasts of France, 
would probably prove immeasurably greater to our own 
fishermen, who ply their daring and hazardous trade upon 
the stormy and often inaccessible shores of Cornwall, Ire- 
land, Scotlanc, and the northern and western islands off 
their shores. 

No subject has engaged the solicitude of the Govern- 
ment of France, during the Emperor's time, more sedu- 
lously and effectually than the encouragement, direct and 
indirect, of the improvements in iron ‘ship building and 
marine engineering, and every new and important applica- 
tion of these to the arts of peace as well as of war. It 
would require a large space to give even a sketch of the 
chief masterly arrangements by which the building esta- 
blishments of France have within twelve years been raised 
to the position they now occupy. It has mainly been done 
by exercising a wise liberality, coupled with a definitive but 
slight control over the great lines of ocean mail steamship 
companies. Their ships, in return for liberal subsidies, have 
generally been compelled to conform to certain types, to pos- 
sess certain qualitiesasto speed, and capability for armament 
if need be. So also liberal subsidies and other encourage- 
ments have been given to those companies or partnerships 
investing in building and repairing establishments; but 
the positions upon the coasts of France, or upon its great 
rivers, where these should be placed, have had to be ap- 
proved by the State, and the character of the machine 
tools, and generally of the capabilities of these works, has 
been required to be such, as shall enable them in case of 
need to become arsenals for the French steam marine, in 
addition to the grand Government establishments of this 
sort placed in thegreatnational naval ports. Public works at 
these several points have been liberally and largely carried 
out where necessary to the full development of these great 
ship and engine building concerns. At St. Nazaire, at La 
Ciotat, at Havre, and in other places, superb piers, quays, 
floating or dry docks, sheers, &c., have been constructed at 
the national cost, with a primary view, in several instances, 
to the development of the marine building and engine 
works adjacent. 

These and other wise measures of the sort have been 
attended with a full degree of success, and M. de Fré- 
minville, in his report wpon Class 66, as member of the com- 
mittee of admission to the Exhibition, is enabled, with 
just complacency, to point out that ‘French manufactories 
for the construction of iron ships have been promptly 
brought to the level with their requirements, and while 
their productions are, in point of quality, irreproachable, 
and exceeded in nothing by like work executed in foreign 
countries, the cost at which their works are turned out is 
already extremely moderate, and tends to become less day 
lay. All the ocean-going mail steamships of our great 

-those of the Mediterranean, of Brazil, of India and 
China, of Mexico and the West Indies, and the majority of 
those for America, now come out of French workshops, 
and, in point of excellence, testify at once to the ability of 
our constructing engineers, and to that of the eminent ad- 
ministraters who have organised those services, so impor- 
tant to the interests of France.” 

He is enabled with equal satisfaction to point to the 
great marine engine works, the development of which has 
been coeval and coequal with that of these iron shipbuild- 
ing concerns—Indret, La Ciotat, Les Forges et Chantiers 
de la Mediterranée, Le Creusot and the L’Ocean work- 
shops, are all capable of producing engines of the very 
largest class, It is stated that the engines turned out from 
these works generally realise from three and a-half to four 
times their nominal horse-power (of 75 kilogrammetres), and 
that with the best of these the consumption of fuel has been 
reduced to 1°40 kilogrammes of coal per hour per horse- 
power, without a higher boiler pressure than 2} atmo- 
spheres, and without surface condensation. This ratio be- 
tween actual and nominal horse-power is less than is fre 
quently obtained from marine engine makers in Great 
Britain, where six times the nominal is not unusually the 
indicated power. But in reality all this comes to be a mere 
question of competition and of money’s worth im the 
end, 

Marine engine making in every branch, though actually 
a new creation in France within a very few years, has un- 
questionably reached already a high degree of perfection. 
‘Lhe designs of some, or of some parts, of some of the ma- 
rine engines exhibited show a daring hardihood, often 
directed by science accurately applied with a view to an 
end clearly discerned; but sometimes less judgment and 
sobriety of thought, so to speak, are observable in innova- 
tions, than generally characterise British improvements; 
and not unfrequently simplicity, as in French locomotive 


engineering, is a good deal Jost sight of. 








The workmanship generally cannot be deemed either infe- 
rior or insufficient; it is ionally as good as that which, 
on the average, is seen in British work. But, upon the 
whole, the “ style,” both in design of detailed parts and in 
finish of execution, is inferior to the best work that is 
turned out of the best shops in England, or even in 
Scotland. 

We do occasionally see instances, in the highest class of 
British marine engine work here or there, (as in the 
thickness or size of nuts or the like), of a slight sacrifice of 
strength, and of the proportions that alone would demand. 
to a beauty intended merely to please the eye; we will 
not say this is never so in French marine engines, but 
we have been unable to remark any numerous or fla- 
grant examples of it. Upon the whole, we are disposed 
to say that there is a greater difference and a wider 
margin in favour of British marine engines, as compared 
with French ones, than exists between similar products 
of the two countries in any other departments of engine 
making. 

We are enabled to say this independently of the Paris 
Exhibition, and upon a wider base of observation of the 
marine engineering of both countries than it affords. But 
here is one instance, amongst many others, that may be 
noticed, in which a judgment derived from the Exhibition 
alone, would be either inadequate or impossible. England, 
as regards marine engines, in fact, can scarcely be said 
to be represented at all, or is so most imperfectly. 

This is one of the cases which justify the objection taken 
by almost all the jurors in their replies—addressed to Lord 
Taunton—upon Dr, Lyon Playfair’s letter, in form, though 
not in substance. In the latter, without exception, every 
juror who has replied to the circular of Lord Taunton, 
enclosing Dr. Playfair’s letter, concurs, viz., in the general 
conclusion that technical education needs improvement in 
Great Britain. 

Three great ore of shipping characterise the French 
navy, as evidenced by the very instructive set of models of 
war ships exhibited by the Ministry of Marine in the great 
zone of the main building. These may be classified, 
roughly, as—l, the floating iron-plated battery, for coast 
defence, &c.; 2, the heavy armour-clad ship of the line, 
whether broadside or turret; 3, the swift corvette, or 
aviso. Between, or perhaps in addition to these classes— 
completing our classification, arrived at, so to say, ethnolo- 
gically at the commencement—are the yacht and the war 
transport for the conveyance of troops, which latter is 
divisible into the transport for infantry and material, and 
that for cavalry, artillery, and horses—the “ transport 
ecurie.” These models are all to a large scale, and are 
typical in almost every instance. 

Amongst the floating batteries is found the Garde 
Cote, of the Belier type, a model %o a scale of 3 centi- 
metres per metre—about 5ft. 9in. over all, by 2lin. in 
width—a nearly completely covered in, flat bottomed, 
round bilged, and tumbling-in sided ship, of 530-horse 
nah, executed at Brest; a very powerful ship for defence 

eyond question. She has a sharp under water beak 
forward, plated and sloped back without break of any 
sort, up to a cylindric turret, placed well forward, and 
mounting two heavy guns, without revolving at all. 
Astern of this, and only about equal breadth thwartship, 
is the only exposed deck, with high plated bulwark and 
hammock nettings above; through this the low funnels 
rise, and the only approach to this deck is from a ladder 
over the side. Beneath it is one large well ventilated 
deck for the crew. The stern is a blunt sort of beak 
shape—though not a beak. There are twin screws, and 
the rudder is handled from the lower deck. This ship is 
intended always to be fought stem on towards the enemy; 
and the twin screws, giving great facility of turning, 
afford the means of dispensing with any revolving of the 
turret or guns. As a roadstead or harbour ship, never 
going out of her own waters, the twin screws are not 
liable to entanglement by floating objects, unless, indeed, 
such could by some chance be caused to drift down upon 
her, or be towed by two enemy’s ships up to her—both 
unlikely conditions. There is no top hamper, nor any 
rigging whatever—nothing over deck but the funnels, and 
these to about half their low height, as well as the deck 
itself generally, are greatly protected by the turret as by 
a breastwork, so long as the ship can be kept stem on to 
the enemy. ‘This type, it appears to us, admits of being 
improved and developed into one of the most formidable, 
handy, and cheap sorts of floating battery and ram for 
harbour and coast defence. 

Amongst the other models of floating batteries shown, 
are the Arrogant, a flat-bottomed plated battery, with a 
central flat-sided iron bastion, pierced for ten or more 
guns, afid with a short deck at either projecting end; the 
ends being sloped upward; propulsion is by screw, the 
funnel rising through the centre of the bastion and above 
it. This seems to us about the worst example of any type 
shown. 

The Embuscade forms a third and very singular, and— 
to our view—injudicious type of floating battery. She isa 
very short, stumpy, flat-bottomed ship; wall sided, and 
wedge shaped stem, with cutwater perfectly vertical, and 
with the stern cut away sloping under water, for twin 
screws. Sheisvery short, not more than about three breadths 
in length, is plated all over, and pierced for seven guns at 
each side. The funnel rises above the deck, which appears 
to be plated under the planking, and there are two spars 
for some sort of sails, which look useless enough. 

The ships of the line, if we may keep to that-old phrase, 
exhibited,are La Gloire, La Flandre, and La Solferino, which 
are all broadside ships, as is well known, and have been 
before described by us, and elsewhere. With these is 
shown the Marengo, a ship with a plated midship bastion 
or battery between decks, and with four revolving turrets, 
The chief noticeable points in these ships in relation to 
their order of date of construction are, increase of. si 
some modifications as to lines, and increased weight 
armament. There is little to remark on, as constituti 
any positive improvement in the working out of the 
lem of the wished-for invulnerability, which for ships 
destined to hold the seas, will one day or other be admitted 
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to be as mere an incumbrance as the plate-armour of the 
fourteenth century was to the horseman. Let the naval 
architect do what he can, with anything but an air-tight 
cancellated ship, which, if it is to have a crew, is an im- 
practicability—the victory must ever remain with the 
gun, not with the plated ship’s side, or even the turret. 
Tf so, the more iron with which the ship is loaded, only the 
more swift and unforeseeable must become her destruction 
when exposed to adequate cannonade. 

By far the most formidable and mischievous-looking 
ships exhibited by the French marine, in our eyes, are their 
swift and large dispatch boats, or avisos. Of these they 
show four different types, viz.:—l. The aviso, of the type 
of the Infernal. These are ships of iron, with lines almost 
as long, fine, and swift as those of a yacht, three masted, 
square rigged, with one funnel and one screw, driven by 
engines of 450 nominal power, and provided with ports for 
ten heavy guns, all upon the upper deck. 2. The aviso 
of the type D’Estrées, much like the last in all respects, 
but smaller, intended for five heavy guns, all rifled, 
and with 250 nominal power, one screw. 3. The aviso 
of the type Bouvet, still smaller than the last, lighter 
rig, one screw, 150 horse-power nominal, and for three 
guns, one only of which is a heavy pivot gun. 4. The 
aviso of the type of the imperial yacht Jerome Napoleon, 
which is scarcely other than a smaller and rather finer 
lined edition of the second and third types. Nothing 
can exceed the beauty of the lines of the first and largest 
type of these swift ships, and the skill is great with which 
the maximum of speed, the power of keeping that up for a 
long period under all conditions, and the power of a heavy 
battery have been here combined. We speak upon a nau- 
tical question, with the reserve and modesty that would 
always become landsmen, but the impression is strong with 
us, that the opinion uttered by many competent men is not 
far wrong, namely, that a squadron of these great, fast, 
handy, heavy-armed ships, without any armour plating of 
any sort to encumber them, would prove quite a match for 
any nearly equal number of heavy lumbering broadside or 
turret ironclads, and that for almost every purpose of 
offence of which a ship is capable, they would prove them- 
selves the most destructive possible class of ships of war. 
‘They are, in fact, the application, to iron hulls, steam 
propulsion, and rifled ordnance, of the principle (if we may 
call it such) of the great, fast, heavy-armed, so-called fri- 
gates of the last American war with Great Britain—frigates 
that were intended to combine the size and power of the 
then ship-of-the-line, with the speed of the ancient frigate of 
the days of the Canopus. 

Much of what such ships as these could or could not 
effect. against armour clads, or in other cases or occasions, 
would no doubt depend upon the daring and nautical skill 
of those who handled them. It is for this very reason, 
and because we believe that neither the skill nor the in- 
domitable pluck of “the old sea dogs” of our naval annals 
are extinct amongst us, and because in these characteristics 
our seamen assuredly proved superior in past days to those 
of every other nation, that we think ships of this type 
might prove, in our hands, the best possible match for 
whatever is likely to be brought against us on the high 
seas. 

This is a question, however, upon which much may be 
said on different sides, and is of a class upon which at pre- 
sent, and in the absence of any sufficient data from actual 
warfare, even the experienced seaman will be reserved, in 
proportion as his opinion is of weight and worth having. 

There are two types of transport ship shown, both of 
which seem to possess much merit in general construction, 
and in details of arrangement, for ensuring the safe and 
rapid shipment and disembarkation of troops and stores, &c., 
and for the comfort and health of large bodies of men in 
long voyages. 

The first is the transport écurie of the type Creuse. She is 
a huge ship, with two decks under cover, fitted for troops, 
three masts, square rig, one double-bladed screw (upon the 
peculiar French design), driven by 430-horse power nominal, 
and one funnel. Her lines are finer than those of the armour- 
clads, but not so fine as those of the avisos, She carries four 
guns only, and is provided with seven boats and iron 
launches. It would be impossible, in the absence of de- 
tailed drawings of every deck, to describe the arrangements 
for the stowage, &c., of the horses, men, and stores. 

The other type of transport is that of La Cher; gene- 
rally like the last, but smaller, though still three-masted, 
with 150-horse power nominal, and one double bladed 
screw. ‘These vessels carry five guns, but of a smaller 
nature than in the ships of La Creuse type. 

The safety and general health with which the French 
brought home their army from Mexico isthe best comment 
upon the excellence of their arrangements of transport 
ships. A form of transports for cavalry and artillery seen 
by us at Cherbourg two years ago—and whose aim seemed 
to be the power of rapidly throwing such forces upon a 
neighbourivg coast should occasion arise—does not seem to 
be exhibited at Paris. Upon a future occasion we shall 
pursue these remarks in reference to the numerous models 
of ships and engines shown by the Ocean Company and 
various others, 
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ForEIGN Raitways.—-The Russian Government has decreed 
an important line of railway from Poti to Tiflis, which will form 
the first section, it is expected, of an important new route to 
India, from Tiflis to Tauris. Some young Belgian engineers made 
surveys last ed in the north of Persia, with a view to the esta- 
blishment of the proposed line. The plant required for the line 
determined on from Poti to Tiflis is expected to be supplied by 
the syndicate of Belgian forgemasters. 

THE EXTENSION OF THE MIDLAND RAILWAY TO BARNSLEY.—The 
extension of this important branch of the Midland Railway from 
Cudworth to Barnsley, a distance of about three or four miles, is 
fast approaching completion. The magnificent viaduct which 
crosses the valley. of the Dearne is all but finished and presents a 
truly beautiful of workmanship. It is principally composed 
of ironand is about 326 yards in length, and is estimated to have 
cost over £30,000. The viaducts by which the line enters the 
town are being pushed forward. The one crossing the Wakefield- 
road will be a very neat piece of workmanship. The contractors 
for the ironwork are Messrs. Butler and Pitts, and for the 
masonry Mr. Nicholson of Leeds. At the present £500 weekly 
are in wages. 





MACHINE TOOLS AT THE PARIS EXHIBITION. 
No. I. 


Tue manufacture of machine tools is one which was 
brought to perfection in England long before any attempt 
at imitation was made on. the Continent—that is to say, if 
any manufacture can ever be said to have arrived at — 
fection; and notwithstanding all the copying of the last 
twenty years, whether with legitimate permission or by 
mere cribbing, the English standard of perfection has not 








yet been reached abroad. Two of our most eminent 
machine tool-makers are exhibitors at the Paris Exhibition, 
and although, from want of space and distance they do not 
appear with any of their largest machines, the stamp of 
superiority is distinctly marked, so that in this, also as in 
locomotives and agricultural machinery, we have still the 
lead which experience and native skill have given us. It 
is in the great classes of raw material, and the wide appli- 
cation of modern processes in iron making, that we find 
ourselves equalled, and in those branches of manufacture 
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which verge on the fine arts, as in the fine arts themselves, 
that we find ourselves superseded. Amongst the tools 


exhibited by Messrs. Whitworth are, first, his beautiful 
machine for cutting the spiral slots on his elongated shot. 
Then we have two drills, one fixed, the other radial, a 
double face-plate lathe, planing machine, &c. The Whit- 





MESSRS, SilaRP, STEWART, AND CO’S5 COMBINED DRILLING AND SLOTTING 
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MESSRS. SHARP, STEWART, AND CO.’S COMBINED DRILLING AND SLOTTING MACHINE. 


worth type is so universally known, and the Whitworth 
finish so admittedly perfect, that they need no comment 
now from us, and we pass on to the equally excellent 
works of neighbours and friendly rivals—Messrs. Sharp, 
Stewart, and Co., who have not a few matters of com 

tive novelty and great utility to point to in the large 
collection of admirable tools which they exhibit. One of 
the most prominent amongst them is a large radial drill, 
turning on an internal pillar, and having its rising motion 
on distinct vertical slides, independent of the pivot for 
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MACHINE, 


revolving. The advantage here obtained consists in the 
facility of adjusting and replacing the slides, and their 
being less liable to derangement from blows in the work- 
shop, &c., than in the case of radial drills somewhat of this 
pattern formerly made, where the central column was 
employed both for permitting the circular and vertical 
motions. ‘he handwheel for moving the tool in and out 
is not placed directly on the screw, and therefore at the 
end of the arm, but is taken down close to the tool by 
means of a small pair of bevel gears, so that the attendant 






- 
La 
= 


i sf 


i 
i) 
il 





is able to watch his work whilst moving the tool in or out. 
A large double face-plate wheel lathe is well contrived 


for expediting work, arrangements being provided for 


driving the face-plate nearest the gearing end either at the 
same speed as the other or much quicker, so that whilst 


the slow face-plate is boring out the tires the other one can 
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bore and boss the wheels; the shaft driving the further 
face-plate under the bed of the machine, and is 
double geared from the driving pulley. The spur of the 
first of gear is on the spindle of the variably fed 
face-plate, so that it can be driven at will by the single 
gear, or connected bya shifting pinion with the under 
shaft. In the medium sized planing machine exhibited by 
Messrs. 8 Stewart, and bo, an improvement has been 
introduced which has met with general approbation. It 
consists in forming the tool carrier of a hollow casting 
exactly resembling in section the ordinary bridge rail, the 
flanges of which work throughout their entire length in 
slides. The connecting-rod which gives motion. to this 
rail-like casting works under, or rather inside, its U-shaped 
groove, so that the thrust is perfectly direct, and all 
tendency to side strain is obviated. A long slot in the top 
of the casting allows of shifting the point at which the 
connecting-rod is attached to it, so that the carrier can be 
moved forward to do more distant work, thus obtaining 
all the advantages of a longer stroke. Hollow castings are, 
of course, used in the framework of the punching and 
shearing machines, slots, drills, &c., and great care is taken 
to dispose the gearing so that it shall, as far as possible, be 
surrounded by the framework, and in no case overhung. 
The connecting-rod pins for reciprocating motions are 
invariably taken from discs, which are supported at the 
point opposite the strain by steel blocks capable of being 
screwed up to the edge of the disc. We give an engraving 
of an arrangement of a drilling and slotting machine com- 
bined lately introduced by this firm, but of which they 
only show a photograph at the Paris Exhibition. They 
are made with a long which will carry three travelling 
frames, similar to that shown in our engraving, both tools 
on each of which are driven from one lying shaft parallel 
to the bed-plate. The drill and slotting tool, as will be 
seen, work on the same side of the frame, and have their 
horizontal motion in the same slides. There is only a 
short piece of one end of the bed-plate, which cannot be 
reached by the tools. In the long machines all three 
frames traverse from end to end. Messrs. Shepherd, Hill, 
and Co., have a large collection of capital tools, adherin: 
principally to types which they had already adopted. 
Amongst them is a 4ft. Gin. self-acting slotting machine; 
a planing machine with an extra head for a horizontal tool 
on one of the vertical slides; a large lathe, the bed of 
which has a telescopic motion, so that it can be drawn out 
about 3ft., leaving a gap close to the face-plate ; a beauti- 
fully finished 8in. sliding and screw-cutting lathe, &c. 
Messrs. De Bergue, of Manchester, exhibit a well-got-up 
punching and shearing machine on what we may call their 
waddling system. The eccentric gives lateral motion to 
the top of a heavy piece of casting something like a triangle 
bob, on the base of which at one angle is placed the punch 
and at another the shears, the casting pivotting on a 
powerful shaft at the base of the machine. The punch 
and shears thus describe small sections of a circle in their 
throw, which would seem decidedly objectionable in 
theory, but we understand that it answers well, and the 
machine has a particularly compact and workmanlike 
appearance. 





MESSRS. RANSOMES AND SIMS’ TRACTION 
ENGINE 


In our report of the Bury show we referred to a traction engine 
exhibited by Messrs. Ransomes and Sims, of Ipswich. This engine 
we now illustrate at page 112. 

In these engines the driver and steersman are together at the 
back end, upon the tender, where the coal for an ordinary journey 
of six or seven miles can be carried, a proportionate quantity of 
water being carried in a tank below the engine. One great 

uliarity and advantage in the arrangement and gearing consists 
in both wheels being always in gear, even in turning round asharp 
corner, as by a self-acting compensating brake the wheels do not 


Tn the engine we illustrate the diameter of the boiler shell is 
32in. It contains twenty-seven tubes, 24in. in diameter; length 
of fire-box, 2ft. 8}in. by 3ft. lljin. high. The water spaces 
are made wide to facilitate the a circulation of the water 
and the formation and liberation of the steam, enabling dirty 
water to be used, and giving ample room for the removal of 
deposit. The smoke-box is 15in. long; chimney, 10in. in diameter 
by 5ft. 6in. high. The fire-box is adapted to burn wood or coal, 
and the working pressure is 90lb. per square inch, the proof 
pressure being 180 lb. The consumption of coal varies from 
30 Ib. to 100 1b. per mile, according to the state of the road, and 
the load drawn. The cylinder is 9in. in diameter, 12in. stroke, 
and is fitted with Ransomes and Sims’ equilibrium slide valve. The 
steam is taken directly through the top of the boiler to the valve 
chest in the ordinary way. There are four guide bars, 1jin. 
wide, and the guiding blocks have an area of 15jin. e 
connecting rod is 3ft. lin. long, equal to 3); times the 
length of the stroke. The reversing is performed by the ordinary 
link motion, and the gear is constructed in the usual way, with the 
exception of the link being a single curved bar, 12in. long, in- 
Sole a as is the common practice. The brasses which 
embrace the link and connect it with the slide rod are adjustable 
for wear, a very necessary arrangement for preserving the correct 
working of the slide valve and the proper distribution of the steam. 
The valve rod is guided at its outer end. A reversing rod is led 
back to a reversing handle placed by the side of the stoking plat- 
form in convenient position for the driver, and is held in position 
by a spring catch and notched sector in the usual way.’ The crank 
shaft is 3}in. diameter in the body; the bearings are 2§in. diameter 
by Stim long; the bearing for the connecting rod is 3}in. diameter 
by 3zin. long; the fly-wheel is 4ft. 8in. diameter by Sin. wide; the 
hind road wheels are 5ft. diameter by 14in. wide, with cast iron 
rims and naves and wrought iron spokes. This mode of construc- 
tion the makers have found to stand rough work better than when 
the rims are e of oe The road wheels derive their 
motion from the crank shaft by strong spur . The first 
driving pinion, about 84in. diameter, keyed on the crank shaft, 
gives motion to the countershaft by gearing into.a spur wheel 
fixed on it of 20in. diameter. The ends of the crank shaft and 
countershaft are both furnished with a malleable iron pinion 7}in. 
diameter, and will both gear into the intermediate wheal carried 
by a stud or fixed axle keyed into the right-hand crank shaft 
bracket, giving alternately the quick or the slow speed as required. 
The intermediate wheel gears directly into a main driving spur 
wheel, 3ft. Gin. diameter by 54in. wide, on the main driving axle, 
nae completes the gear for giving motion to the road 
w 

The main driving shaft is 4jin. diameter in the journals, and 
revolves in brass bearings, strong wrought iron hook-shaped axle 
boxes being bolted and rivetted to the fire-box to receive them. 
The main driving spur wheel is permanently keyed on to this axle, 


bat the road wheels are attached to it by a friction connection at 





MESSRS. RANSOMES AND SIMS’ 





each end to compensate for the difference of speed of the road 
wheels when turning. The attachment of the friction clutch to 
the "road or driving wheel is so arranged that if the engine 
has been moving either backward or forward, and is required to be 
reversed, it can make several revolutions in the opposite direction 
before moving the road wheels. Hence the difficulty in reversing 
pn greater than in an ordinary portable engine with one 
cylinder. 

A friction brake is attached to the nave of the left-hand driving 
wheel for use in descending inclines. 

The steering wheels are 3ft. diameter by 7in. wide, and similarly 
constructed to the hind driving wheels. The steering gear is of 
the simplest arrangement; a short spindle passes perpendicularly 
through the bottom of the steering platform. On its lower end is 
fixed a double-grooved chain wheel, and on its upper end a spur 
wheel. On the lower end of a longer upright spindle is fixed a 
small pinion, which gears into the spur wheel. The steering 
wheel gives motion to this upright spindle by mitre wheels, and is 
supported by a wrought iron bracket which spans the tender. 
Two long round bars are attached, one to each end of the fore 





TRACTION ENGINE. 


axle, and are each attached to the double-grooved chain wheel by 
a short chain which coil on in opposite directions. This arrange- 
ment enables the fore wheels to be placed in any direction as 

uired before starting the engine. 7 , 

he feed pump is placed on the right hand side of the boiler 
over the feed water tank, a long box spanner is led back to the fire- 
box end, from the suction while which the driver can regulate 
the action of the pump from the pe platform. 

The boiler is fitted with two safety valves, steam gauge, and all 
the usual fittings; it is also fitted with a steam jet, which can be 
—— either to increase the draught if more steam is required, 
or heat the feed water if there is a superabundance of steam. 

The ordinary travelling speed of these engines is two and a-half 
miles per hour, but they have gearing for increasing the speed to 
four miles per hour where the road and a light load admit of such 
a speed; for regular practice the slower speed with a propor- 
tionate heavier load is recommended, but in all cases the condition 
of the road determines the load that can be drawn. i 

Messrs. Ransomes and Sims exhibit an 8-horse power engine of 
similar construction in the Paris Exhibition. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





THE PRIMING OF BOILERS. 

Srr,—Some time ago you published a letter from me in which 
allusion was made toa plan I had adopted with for pre- 
venting priming water from getting into an engine or safety valve 
by stopping it on its passage and returning it to the boiler, and 
thus deine the steam by mechanical means, and rendering the 
use of large steam chests unn The enclosed drawing is a 
sectional elevation of the arrangement referred to. 

The box or separator A, B, is placed above the boiler C, to which 
it is attached by the pipe D, D, communicating with the steam 
and the pipe E, of which the lower end is below the level of the 
water at its lowest. 

The steam enters the separator by the supply pipe D, D, and the 
pipe F leading to the engine and safety valve is so situated with 

to the mouth of the pipe D that the steam which enters in 
the direction of A has to double back to get to it, the result of 
which is that any priming water mixed with the steam is by its 
superior momentum carried forward towards A, and oe the 
bottom of the separator runs down the return pipe E, while dry 
steam alone passes through the pipe F. By this arrangement, as 
far as my experience goes, the separation of the steam from the 
water is made matter of certainty; but the quantity of water that 
may at times leave a boiler with the steam almost exceeds belief. 

In order that the engineer may know at — time how the sepa- 
rator is acting, a gauge glass G—which I the priming gauge 
— F pn to : iow the level of the = = x and 

or the purpose of ascertaining approximately the quantity of water 
being separated and returned to the boiler. 

I have placed a valve on the top of the pipe E, by shutting whi 
and noting how long the se tor took to fill, I have m 
with tolerable accuracy about 22 cwt. per minute, when the 

ing gauge has been about one-fourth full with the valve 
open. en priming, so as to keep the gauge higher than that, the 
separator has filled so rapidly on shutting the valve as to make 
it impossible to measure the quantity with any precision; but, 
as I stated when formerly alluding to the subject, it has fre- 
gan exceeded a ton and a-half per minute, and at these 
mes shutting the valve above the pipe E for a few seconds would 
cause immense quantities of water to h the engine, 
which would immediately cease on opening the valve. 

In the case referred to the boiler was a 30-horse high-pressure 

one, working at about 501b, pressure. It had no steam chest, and 








the crown of the boiler, which was nearly of the ordinary locomo- 
tive shape, was about lbin. above the colinany level of the water. 
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The average weight of water in the boiler was about six tons, and 
its normal condition was priming from half a ton to a ton a minute, 
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Since by looking at the priming gauge one could tell the imme- 
diate effect of any alteration made, I had the opportunity of 
trying various experiments, some of which brought out results 
very much at variance with my pr ived notions, and I have 
no doubt the use of the arrangement described will be the means 
of throwing considerable light on a subject on which we are at 
present almost totally in the dark. Rost. D. Napier. 
Birkenhead, June 17th, 1867. 








HIGH-SPEED TILT HAMMERS. 

Str,—I take the liberty of submitting a drawing of a direct- 
acting and rapid tilt hammer of a rather novel description, and 
adapted to every kind of smith’s work. It is not intended as a 
substitute for the large steam hammer now in common use, but it 
has qualities not possessed by any of those I am acquainted with. 
The accompanying drawing, the hammer being about 4 ewt., with 
an arm 9ft. long, sufficiently explains itself. The piston-rod goes 
through, with stuffing-boxes and glands at both ends of che cylinder 
in order to obviate the necessity of guides to the piston-rod head. 
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The high-pressure cylinder is of the common form in use for all 

purposes, and it will be readily seen that the piston-rod head will 
raise the hammer for a full stroke at every turn, that is to say, 
two blows of the hammer for eve pe pred stroke of the engine, 
or, in other words, every cylinder full of steam will cause effective 
work. On account of its rapid action—up to or 400 blows 
a minute—self-acting gear is indispensable, but when the 
1ammer is only required for slow and light work, the self-action 
must be disconnected and the usual hand gear used instead. In 
all cases, however, the cut-off slide will arrest the hammer in 
all positions, and gives command over all its motions. The self- 
acting gear is so arranged that the slide valve reaches the full 
extent of travel both ways at the instant of impact, whatever the 
size of the ingot or bloom may be, whether jin. or 18in. thick, 
that circumstance makes no difference. 

The hammer bed and frame, self-contained, of one solid piece of 
casting, is quite independent of the anvil and its foundations, and 
will therefore require no special fixing. The vibration of the 
anvil may be entirely prevented by fixing it on the top of a cast 
iron column, say, 2ft. 6in. in diameter, and from 15ft. to 20ft. in. 
length, sunk upright on the ground to the proper level. All the 
broad and massive anvil blocks commonly in use may be seen to 
jump a quarter of an inch, more or less, at every stroke of the 
ram. Should it be observed that the cylinder, 22in, /n diameter, is 
rather large for the hammer, the answer is that if very high steam 
be available the diameter may be reduced in proportion; and it 
must be recollected that one of 4 cwt. only is doing the duty of a 
5-ton hammer. 

Several of these tilt hammers have been made on a small scale, 
and have been exhibited, but as the invention is unfortunately 
unprotected by patent rights, I anticipate no other result than the 
usual waste paper basket. Henry W. REVELEY. 





THE TRINITY HOUSE LIGHT AT PARIS. 

Srr, —Referring to an article which appeared in your journal of 
the 26th ult. on the Trinity House exhibits at the Paris Exhibi- 
tion, I beg to correct an error therein as to the author of the 
designs for the Bishop, Needles, Smalls, Hanois, and Wolf Rock 
lighthouses. These works were erected by my father, brother, 
and myself, and the Wolf lighthouse is now in course of erection 
by my brother, but all the above works were designed by the late 
Mr. James Walker, C.E., whom I succeeded as engineer to the 
Corporation of Trinity House in 1862. Jas, N. DouGtas. 

Trinity House, E.C., August 2nd, 1857. 





RAILWAYS IN QUEENSLAND. 

Srr,— Our attention having been called to certain statements in 
some of the public papers with reference to the railways of the 
colony of Queensland, we shall be obliged by your giving publicity 
to the following : 

3ythe mail just received we have official information of the open- 
ing of the Southern and Western Railway through from Ipswich 
to Toonoomba, a distance of seventy-eight miles, including the 
main range incline, the key to the whole system of that portion 
of the colony, and which involved works of a very heavy character. 

Our advices speak of the great satisfaction which the completion 
of this work had given in the colony, and of the thoroughly 
efficient way in which the traffic was being worked with most 
favourable results to the revenue. The Government was, at the 
date of these advices, urging forward to completion the branches 
of the Southern and Western Railway to Dalby and Warwick, 
and the Great Northern Railway from Rockhampton to Wetwood, 
which, with the completed portion, will represent a total length of 
222 miles. CHARLES Fox AND Son, 

Agents for the Queensland Government, 

Spring Gardens, 8. W., 3rd August, 1867. 





USEFUL RATCHET BRACE, 

Sirn,—We observe in Tue Encineer of July 26th a letter from 
Mr. J. Cripps regarding a ‘‘ useful ratchet brace.” There is, how- 
ever, nothing specially new in the plan, as we have occasionally 
made them on the same principle for years past when ordered for 
any special purpose, and we had them in our case in the London 
Exhibition of 1862. Although readily convertible, and therefore 
convenient for some classes of work, there are also faults inci- 
dental to the construction, and upon the whole we would consider 
that, for general purposes, the ordinary style of ratchet brace, if 
well made, is better, and in the end more economical. 

ALEX. MATHIESON AND Son. 

Tool Works, East Campbell-street, 

Glasgow, August 5th, 1867. 





TECHNICAL EDUCATION, 

S1r,—Permit me, as an old labourer in the cause of education, to 
bear testimony to what you have said on technical education and 
on education generally in your article on the education of our 
workmen. Its value, to my mind, consists in its laying bare our 
deficiencies, instead of flattering us as to our progress, It is, in- 
deed, painful to look back and to compare the performance of the 
present with the hopes of the past. You say it is fifteen years 
ago since we were awakened to our utter want of artistic know- 
ledge in industrial productions. Unfortunately, I remember it is 
more than thirty years ago, and it is nearly thirty years ago since, 
satisfied with the progress of the cause, we dissolved an associa- 
tion for the promotion of instruction in designs and of technical 
education. Sir R. Peel, H. T. Hope, Mr. T. Wise, Sir M. Shee, 
B. R. Haydon, and others of various opinions and pursuits, co- 
operated in thiscause. We reformed the schools of design, and we 
disseminated information as to technical educationon the Continent, 
precisely in the terms of that now published, and based on parlia- 





mentary evidence. After thirty years I find the survivors of that 
body, Lord Taunton and Wm. Ewart, again labouring in the cause 
of technical education, going over the same road, and I find my- 
self repeating the same arg ts and engaged in the same agita- 
tion. There is something very painful in this, and very little com- 

limentary to our enlightenment and our boasted common sense. 

hirty years ago the necessity was demonstrated, and we now have 
pent: § of design after a fashion, and technical schools we yet 
want as much as before. A generation has passed away and a new 
generation has to be taught. 

If we do not approach the subject in the sober way that you re- 
commend to us we shall again fail ; we shall be lulled by promises 
of success, by apparent or real progress, and we shall drop back 
another thirty years. It is this loss and waste of the national 
time which cannot be contemplated without sorrow. Under better 
circumstances, how much earlier we might have enjoyed the rail- 
way, the telegraph, and the steamboat! In 1804 we had rails 
laid, and near the metropolis, and Trevithick was running the 
locomotive. Twenty years after we had made no real progress, 
and in 1834 we began to enjoy what has since been developed as a 
national institution of primary penny a 

We must not be buoyed up by any ood ut tempered by the stern 
experience of the past. In looking back to this I would particu- 
larly point tothe ‘‘useful-knowl ” or “ march-of-intellect” move- 
ment inaugurated by Brougham, Birkbeck, and somany champions 
of progress, How great were its aims, how remarkable were its 
achievements—and yet in so many main points how limited, how 
fleeting have been its results ! The mechanics’ institution as such 
has not accomplished its zaission; it has experienced several vicissi- 
tudes, and does not display the vital action its promoters desired. 
How little, after all, has it accomplished for popularising superior 
instruction! University College, King’s College, Owen’s College, 
and others have been richly endowed, but they scarcely provide in- 
struction for the increased population, leaving Oxford and Cam- 
bridge where they were, providing for the wealthy classes alone, 
and leaving the mass of the population, as in 1827, without access 
to institutions for superior instruction. 

This, in my eyes, seems particularly deserving of observation. When 
the ‘‘ useful knowledge” movement began it was pointedly directed 
against the narrow restriction of superior instruction to Oxford 
and Cambridge, and it was to provide us with more popular insti- 
tutions accessible to the mass of the people, bringing out the talent 
of the community, and making its latent intelligence profitable for 
the general good. Benefits have been conferred, but they are par- 
tial. There is a better provision for the education of dissenters, 
but they now find greater facilities at Cambridge. The new 
colleges are, however, no more liberal and popular than the old; 
their students are taken from the same classes, and the poor student 
is not so well off in them as at Oxford and Cambridge. 

Large sums have now been spent on these newcolleges by the muni- 
ficent contributions of individuals, but the number of persons 
—— by them is small. Lord Brougham has complained that 

is own friends prefer sending their sons to Oxford or Cambridge, 
instead of University or King’s College, and he has referred this 
to tuft-hunting, but it is more simply explained. His colleges are 
as expensive as the old colleges, without offering the same en- 
couragements to students, rich or poor. 

In other words, the fees charged at these colleges measure 
their educational capacity. It is not the character or employment 
of the staff or the size of the class rooms, but the rate of charge. 
We have in these colleges in this metropolis bodies of men of 
ability and reputation, worthy to rank with those of any 
university in the world, but the number of students in the faculty 
of arts furnished to them by this metropolis is smaller than that 
of many an American or foreign provincial college. It it evident 
they do not realise for the metropolis or the country the 
advantages which they are capable of affording, and the cause is 
simply that assigned. 





We must profit by this experience; we must discard the notion | 


that we are to achieve educational success by trading institutions, 
levying contributions on their subjects, and we must bring ourselves 
at once to the principle laid down by you—a provision of education 
by the state as a state duty towards the people, as the right of 
the people from the state. There cannot be a greater mistake in 
principle than to hold that education is not valued unless it be 
paid for— there cannot be a greater mistake in practice than to levy 
the cost of education from those least able to pay for it. 

Let us grant that the whole cost of education is a burthen heavy 
for the state to bear, yet it does not follow we must, therefore, 
tax the poor scholar or his poor parents. Contributions in aid are 
to be obtained, and those contributions are to be obtained from 
the rich. Let us open our eyes and see what is around us. The 


| state no more pays for Oxford and Cambridge than it does for the 


new colleges—the state does not pay for the grammar schools. These 
colleges and grammar schools are richly and highly endowed by 
the piety of our ancestors, by the liberality of our contemporaries; 
and the new schools to be founded—as well common schools for 
the people as technical schools for special instruction, will receive 
endowments, which, in time, will lighten the burthen of the 
state. How much, indeed, of the education of the rich is 
gratuitously provided in the grammar school and at college from 
these endowments—provided either for the poor or for the com- 
munity in general! And yet we hesitate at engaging in asystem of 
education which will be open to all, rich or poor, and which will 
render available for the country its noblest resource —that intelli- 
gence of the population which has made our land free, great, and 
prosperous. 

32, St. George’s-square, S.W. 

3rd August, 1867. 


HYDE CLARKE. 





PATENTS OR NO PATENTS. 

Srr,—If the least reliable opinion in existence were not a 
person’s opinion of his own opinion I should consider that the 
four letters which you have done me the honour to print in Tue 
ENGINEER were not half so treasonable in reality as they may 
have looked. After all I have only been blaming patent law, or at 
worst I may have advertised two of my initials, ‘as is my custom 
of an idle afternoon,” as Mrs. Brown might say. But as regards 
patent law, who among us has not blamed it before me? Have 
not inventors and patentees themselves criticised it adversely? 
Has it not been blamed by traders, manufacturers, lawyers, judges, 
statesmen, philosophers, and patent agents without number? 
And why then should not also *‘ F. L.” try to establish his general 
respectability by blaming it amidst the piak of good society ? 

In spite of all that swaggering, however—whistling seems to 
come so natural to a timid person walking in the dark as I am —I 
am bound to confess that I have been not a little mollified at read- 
ing in your last impression :-—‘* It will be admitted by every well- 
regulated and properly trained mind that to old institutions, 
ancient societies, and incorporated associations, a certain degree of 
regard and respect is due, if for no other reason than that of 
deference to the powers that be.” Fancy such a nine hundred and 
ninety-nine pounder dropping down upon the audacious youth 
who has not merely spoken disrespectfully of the equator, but 
who has actually contended that the time-honoured institution of 
A.D, 1624, no more than the thrice reformed patent law of 1852, 
seems to behave equitably towards the altered necessities of the 
year 1867! Verily—like Weller, junior, at the trial of Barwell 
versus Pickwick —I ought to be “ very careful !” 

And now just at this unpropitious moment I feel it unavoidable 
to tender you another explanation of mine. I said in my last 
letter ‘‘ there has been no controversy at all; only an unanimous 
attack ;” horse, foot, and artillery, drummer, serjeant, captain 
and commander-in-chief sinking all their distinctive individualities 
into one great, long, deep, wnisono rush counter their common 
enemy —“ patent law unreformed as it stands” What a mistake 
that has been! It turns out in cross-examination that there have 
been at least a dozen of controversies, and while I am pleading 





guilty to twelve, I may as well admit a ‘‘ Wadsley Bridge dozen,” 
which is fourteen, according to the latest advices from Sheffield. 

From a due regard for the three unities I mention only the first 
four as a sample of the remainder. Controversy No. 1 rages 
between a royal commission and the general public; the former 
asserting that patent law cannot possibly be amended to give 
general satisfaction, and te latter erying out with all their might 
that it ‘ought to be.” This is controversy No. 1 to my thinking. 
In controversy No. ‘2 there are again those who maintain that 
inventors—whether engaged by the state or merely by their own 
good selves—ought to be rewarded, like other public servants, from 
the public treasury direct; indirect taxation for the immediate 
private advantage of the collector himself personally being by all 
accounts the most illogical, most barbarous method of raising the 
needful that stupidity can possibly devise for a civilised country. 
And against the upholders of this view there fight those who see 
nothing but public justice and public expediency in quartering our 
soldiers of progress industrial upon unoffending private citizens, 
with full powers to render themselves so intensely disagreeable 
to their unfortunate entertainers that, rather than be ruined by 
superior state-protected, and hence inimitable competition in their 
trade, poor helpless non-inventive manufacturers shall consent to 
buy, under the seductive name of ‘‘ licenses,” the legal permission 
to manufacture useful commodities for public consumption by 
means of the best and cheapest process then and there known to 
them. (Most likely this definition will improve on being read 
twice). Among the partakers of controversy No. 3 the conten- 
tion is whether patent law—being obviously neither curable nor 
yet well endurable—ought not to be abolished rump, stump, and 
lump, as were the paper duties for the rewarding of inland paper- 
makers, the navigation acts for the encouragement of British 
shipping, the corn laws for recompensing meritorious farmers, and 
others too numerous to mention. And the negative is usually 
supported by this ingenious counterplea—that according to all 
accounts only the administration of patent law is really at fault, 
and that consequently reform—Heaven forfend abolition !—should 
merely extend to the former but not to the latter. (Hn parenthése, 
in this particular shindy I should not mind swinging a shillelah on 
either side, for, on condition that the administration of it is sus- 
pended, I am very willing to keep the law itself where it is ‘for 
auld lang syne.” The most ticklish question of any--in fact the 
question—is being treated now in controversy No. 4, viz., is 
patent law—as, for instance, copyright law is—one of those ex- 
ceptional measures which the general consent of all parties permits 
to be taken, in spite of theoretical considerations, on account of 
their most unquestionable public expediency? Or is it rather to 
be classed with those superannuated trade regulations of whilom 
100 years ago, which would much sooner forbid the making of 
useful and cheap coats than let the lawfully ’prenticed master- 
tailor suffer even the slightest loss of lawful trade profit from the 
spurious competition of unauthorised house painters, blacksmiths, 
or brassfounders, and similar unseemly persons hemming the 
public garment without legal license? (N.B.—The “ immorality” 
argument may be observed in its fullest force here.) 

How I came to Overlook all these glaring facts is not easily ex- 
plained. It may have been that I wished to goad mine enemy 
from golden silence into silvern speech for a change. Or I may 
have thought it advisable to take one view of the case first and the 
others afterwards; or there may have been no reason in it at all— 
just as there is none in many other things. But at any rate the 
circumstance has occurred, and proves again the truth of Mr. 
Mill’s keen observation, that ‘“‘there are few mental attributes 
more rare than that judicial faculty which can sit in intelligent 
judgment between two siles of a question, of which only one is 
represented by an advocate before it.” (‘* Essay on Liberty,” p. 30.) 
Until cross-examined I really seem to have not had the “ slightest 
idea,” as the saying is. 

However, I appear to be wandering from the question most 
awfully. The second batch of common-places which I intended to 
circumlocute or circumloquise to-day reads as follows :— 

The patent law controversy can be brought to a satisfactory con- 
clusion only through the hands of men knowing exactly on which 
sile their bread is buttered. Before the discussion can commence 
in good earnest, we must ascertain who is with us and who is 
against us. And for the purpose of separating the pro from the 
contra there seems to be nothing so likely as hammering away as 
all and sundry-—without exception or mercy either—until some 
persons feel themselves hit in one way and others in another., It 
is impossible that patent law should not be good for somebody in 
this wide, wide world, therefore let that somebody speak up. 
We might as well measure the rotundity of the earth with a yard 
stick as settle this everlasting patent law puzzle without a good 
hearty honest fight—and the sooner we have it the better. 

F. L. 


P.S.—Lest I should not have anything to write about in my 
next letter, I purpose pitching, then, straight into the very best 
defence of patent law that has hitherto been written to my know- 
ledge, and I know most of them. 

P.SS.—I have been delighted to read in your last that another 
“good defence of such law in principle” is already projected at 
3, Quality-court, Chancery-lane, and only requires now to be 
**made out.” On the authority of my favourite author, I 
»gnosticate the very warmest of cordial receptions for Mr. Wm. 
Spence, Assoc. Inst. C.E., for “‘if there are any persons who con- 
test a received opinion, or who will do so if law or opinion will let 
them, let us thank them for it. Open our minds to listen to them, 
and rejoice that there is some one to do for us what we otherwise 





| ought—if we have any regard for either the certainty or the 


vitality of our convictions—to do with much greater labour for 
ourselves !” (‘‘ Essay on Liberty,” p. 26.) Or the same sentiment 
in its less persuasive form of expression: ‘‘ Even in those portions 
of conduct which do affect the interests of others, the onus of 
making out a case always lies on the defending of legal prohibi- 
tions.” (Please put this in italics.) Tie onus of making out a case 
always lies on the defenders of legal prohibitions, “Tt is not a 
merely constructive or presumptive injury to others which will 
justify the interference of law with individual freedom. To be 
prevented from doing what one is inclined to, or from acting 
according to one’s own judgment of what is desirable, is not only 
always irksome, but always tends pro tanto to starve the develop- 
ment of some portion of the bodily or mental faculties— cither 
sensitive or active; and unless the conscience of the individual goes 
freely with the legal restraint it partakes, either in a great or ina 
small degree, of the degradation of slavery.” (‘‘Principles of 
Pol. Econ., book v., chap. xi., sec. 2.) However, let Mr. 
Spence be of good cheer in his truly arduous but public-spirited 
undertaking. ‘‘The grounds of hope are that there has been no 
time in our history when mental progress has depended so little 
on governments and so much on the general disposition of the 
people; none in which the spirit of improvement has extended to 
so many branches of human affairs at once, nor in which all kinds 
(truly, a// kinds!) of saggestions tending to the public good in 
every department, from the humblest physical to the highest 
moral or intellectual, were heard with so little prejudice and had 
so good a chance of becoming known and fairly considered.” (Zbid. 
book ii., chap. xiii., sec. 4.) F. L. 








PortsMouTH WATERWORKS.—The following estimates have been 
received as tenders by the corporation of Portsmouth for pumping 
engines, to be erected at the Easterney pumping station, for the 


‘corporation of Portsmouth :—Simpson and Co., London, £6757; 


Wailes and Co., Somerset, £5830; Moreland and Son, £5650; 
Woods and Co., Manchester, £5000; Grant, Portsmouth, £4566; 
Burrell and Co., London, £4492; Kalfred and Ommaney, £4150; 
Middleton, London. £3350; Watt and Co., £3850; Smith and Co., 
£3760; Silvester and Hopkins, £3750; Horn, Westminster, £3500; 
Claridge and Co., Bilston, £3231; Ormerod and Co., Manchester, 
£3140; Ginstow, London, £3095; Coupe, Wigan, £3040; Clayton, 
Preston, £2823 (accepted); Abbey-street Company, Leeds, £2440. 
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THE SOUTH EASTERN NEW LINE. 


Tue construction of a railway through the county of Kent 
was projected as early as 1825, and surveys were then made, and 
again in 1832 and 1835. A marvellous change in public opinion 
and feeling has taken place on the subject of railway communi- 
cation, since those dates. The promoters of a railway from 
London to Dover examined the country on the northern side of 
the county, but their designs met with no local encouragement, 
and provoked violent and almost universal opposition among the 
landed proprietors. The capabilities and advantages of railways 
were not then understood either in or out of Parliament, and 
the ability of the locomotive to compete successfully with 
parallel steam navigation was distrusted. The time had not as 
yet arrived for a railway in North Kent. 

The promoters of the South-Eastern line were satisfied that 
the best route for Dover lay by Maidstone, and their surveys for 
the line were directed to that route. At Maidstone, as before 
on the northern side of the county, they were met by the most 
vehement opposition. The “leaders of public opinion” declared 
not only against this particular line, but against any railway 
whatever in an of the county of Kent. Not a single in- 
dividual in Maidstone or its vicinity could be got to support the 
project, and the landowners, for many miles in each direction, 
combined to oppose it. The scheme was regarded with a degree 
of ridicule and contempt of which an idea can scarcely be 
formed now. In 1835 the London and Croydon Railway Bill was 
passed, its success being materially aided by the circumstance 
that the line was to be made upon the filled up bankrupt canal, 
and hence private property would not require to be interfered 
with. Parliament in its wisdom decreed that that paltry length 
of line, running south by west, must fix absolutely the railway 


outlet from London, whether for Maidstone, Canterbury, 
Margate, Ramsgate, Dover, Folkstone, St. Leonards and 


Hastings, Tunbridge and Tunbridge Wells, to the east and south- 
east, or to Brighton to the south of London. The promoters 
of the South Eastern were accordingly under the necessity of 
starting for the east and south-east by the line to Croydon, 
running south by west, of commencing their works at that point 
and proceeding onwards to Redhill in company with the Brighton. 
At the end of this long run (to Redhill) the South Eastern is 
permitted to turn its face towards the places it was designed to 
reach and serve, and straight as a reed throughout almost its 
entire course the main line thence proceeds to Dover. As the 
advantages of the railway system became understood and 
appreciated the hardship of the conditions imposed by the 
Legislature upon the South Eastern became more unbearable to 
that company, and other Columbuses also stepped forward to show 
that they too could make the egg stand on end. Naturally desirous 
to maintain their position the South Eastern Company obtained 
from Robert Stephenson in 1845, surveys, plans, and estimates, 
to show their designs in their entirety. Mr. Stephenson’s plans 
were in their essential features an enlargement of the original 
design. The main line in his plan is direct to Ashford via 
Maidstone, with a spur to Tunbridge for Tunbridge Wells, 
Hastings, &c. 

The main line, with its right angle at Redhill was abandoned 
by that plan, except, in so far as it runs to East Grinstead on 
the south, and to Reading on the south-west. For some reason 
the extensions then proposed were not carried out, and it is 
only now in the year of grace 1867 that a modification of the 
original design is to be realised in the substitution of a straight 
hypothenuse for the base and the perpendicular of the triangle 
formed by London, Redhill, and Tunbridge, which will reduce 
the distances to the principal termini of the South Eastern by 
thirteen miles. 

The works upon the new line, which is about twenty-three anda- 
half miles inlength, extend from the Greenwich Junction, near New 
Cross to Tunbridge, to which the course is almost as direct as from 
Redhill to Ashford, or practically straight. The first section of the 
line, from Lewisham to Chislehurst, was opened in 1845. On 
Friday last the directors went over theline and inspected the works 
between Chislehurst and Watt’s Cross, the last station before 
reaching Tunbridge, from which it is distant about two and a-half 
miles. Among the gentlemen present we noticed the Hon. James 
Byng, deputy chairman, Messrs. James Whatman, M.P., Seymour 
Teulon, John Barlow, Gordon Thompson, E. W. Eborall, 
general manager, Peter Ashcroft, engineer, &c. About sixty 
persons in all, including resident engineers, foremen, and work- 
men were conveyed by the special train. The works—which are 
from Chislehurst to Tunbridge, where the line reaches the Weald 
of Kent—of the heaviest character may be said to be completed, 
excepting facing and finishing, and the fixing of parts of the per- 
manent way. Upon an equal length of line there is nothing in 
the south of England which will compare with the works upon 
this section—in the length and height of the embankment, the 
length and depth of the cuttings, and the length and number of 
the tunnels. The route is through one of the most beautiful 
districts in the county of Kent, or, it might be said, the most 
beautiful of its kind in England. The undulating character of 
the country necessitates a constant alternation of cutting and 
embankment—the succession of landscapes which burst upon the 
view at intervals in the opens being of the most charming 
character. The stations beyond Chislehurst are Orpington, 
Chelsfield, Dunton Green, Sevenoaks, Watt’s Cross, and Tun- 
bridge, and are situated at distances of from three to four miles 
from each other. The station erections are neat and commo- 
dious wooden structures, amply sufficient for their intended 
uses, and economically designed to defer the investment of 
capital upon more permanent structures, for thirty or forty 
years. A flat roof projects from the front of the stations to the 
outer edge of the platform. 

The four tunnels on the line aggregate 7500 lineal yards in the 
cuttings; 2,967,000 cubic yards of stuff was removed, and in the 
embankments 2,960,000 cubic yards were deposited—a balance 
near enough to preclude the necessity for wasteful and unsightly 
spoil banks. One of the embankments, between Chislehurst 
and Orpington, is 80ft. high for the greater part of its length; 
an arch for a parish road carried through its base swallowed up 
three millions of bricks. Long cuttings occur through the 
chalk of from 70ft. to 90ft. deep. The principal works upon 
the line are the tunnels. The first, near Chislehurst, was driven 
through a bed of fine sand resting on a stratum of conglomerate, 
which again overlies a bed of shells deposited in vast numbers. 
This tunnel is egg-shaped, and has, like the others (excepting 
the Sevenoaks tunnel), a casing of 18in. brick. The other three 
tunnels, which are through chalk hills, have semicircular roofs 
springing from shelves of the solid chalk on each side; retaining 
walls are introduced wherever the chalk is in the slightest 
degree unsound. The Chelsfield tunnel is about half a mile in 
length, the Polhill tunnel about one and three-quarter miles, 
and that at Sevenoaks—the greatest work on the line—about 
two and a-half miles, above two miles of which is straight. The 
Polhill tunnel is perfectly straight from one end to the other; 
the Chelsfield tunnel is on a curve radius one mile. In piercing 


the Sevenoaks tunnel streams of water, all but irresistible and 
overwhelming, from the green sand overhead, burst in upon the 





workmen, and rendered their task one of extreme difficulty in 


its prosecution. The arch was cast at length, in many places 
with seven rings of brick, and nowhere with less than five, but 
the tunnel is not yet as free from water as is desirable; the 
culvert proceeding from the lower end of the tunnel carries off 
a stream of limpid excellent water now running to waste, at the 
rate of 1000 gallons per minute. It is in contemplation to apply 
this water to the uses of the populations of Tunbridgeand Tunbridge 
Wells, as it is already supplied to Sevenoaks. The brickwork of 
the tunnels, which is throughout of the soundest character, was 
examined by means of the lime light which was displayed during 
the progress of the party and their frequent stoppages. The 
Sevenoaks tunnel was worked by fourteen shafts of 9ft. diameter. 
Some of them are above 400ft. deep. 

There are eighty-three bridges on the line, which are neces- 
sarily varied in material and construction, according to their 
sizes, situations, and intended uses. Near Sevenoaks there are 
several lofty and elegant stone bridges, built of the Kentish 
rag which has been taken out of the cuttings on theline. The 
oblique bridges, of which there are a number on the line, are an 
improvement, we should suppose, upon the plain skewed arch, 
both as regards strength and appearance. The arch consists of 
a series of segments projecting one upon the other, which, meet- 
ing each other at the crown, form a groin, and give, from certain 
points of view, the appearance of pointed gothic. Near Tun- 
bridge the Medway is crossed by a wrought iron girder bridge 
with two spans of about 30ft. each, supported by piers, two on 
the banks and one in the centre of the river. 

The works are throughout of the most substantial and neatly- 
finished character, and reflect great credit upon Mr. Ashcroft, 
the company’s engineer, under whose direction they have been 
executed. They were commenced in July, 1863, by Mr. John 
Jay, under a contract to construct the line, and maintain it for 
two years, for the sum of £600,000. In September, 1864, after 
having expended £170,000, Mr. Jay was under the necessity of 
giving up his contract, when the company took the works into 
their own hands, One eminent firm tendered for the works for 
£792,000, and another for £774,000. The engineer’s estimate 
was £627,000. The line will be constructed for an amount not 
exceeding the contract price. The permanent way is being laid 
with sleepers on Mr. Ashcroft’s patent. The chair bolts are 
driven from the bottom of the sleeper with the nuts on the top, 
and the rails are fixed in the chairs by vertical keys, the heads 
of which are flush with the rail, and kept down, should they have 
a tendency to start, by the wheels constantly passing over them. 
The curves on the line are few, and on very long radii. The 
gradients are easy throughout, the most severe being a short 
length of 1 in 129 near Chelsfield. 

It is expected that in a few weeks the line will be ready for 
being submitted to the Government inspector. It is certain that 
this improved direct route will prove of great value and advan- 
tage to the South-Eastern Company in the creation of a large 
and profitable residential traffic, and in an important increase, 
during the summer season especially, in the numbers of visitors 
and temporary residents conveyed to and from Sevenoaks, Tun- 
bridge, Tunbridge Wells, St. Leonard’s, and Hastings. The 
shortening of the route to Dover and other places may also be 
expected to secure public favour aiid increased traftic. 








UNIVERSAL COMPANY OF THE SUEZ 
MARITIME CANAL. 

Tue following Report was laid before the ordinary and 
extraordinary general assembly at its meeting on August 1, 
1867, by M. Ferdinand de ape president-director of the 
company, in the name of the administrative council :— 

Part I.—FINANcIAL Position. 

Gentlemen,—We lay before you, as usual, the general balance 
of accounts up to the 30th June, 1867, in order that you may be 
able to appreciate the position of the company as regards expen- 
diture and resources up to the latest possible period. The accounts 
for work done in 1866 comprise :— 

For expenditure a sum of... oe os oe . 
Receipts—independent of sums received on account 
of shares—through the investment of disposable 
funds and other necessary profits... eoe om 
EXPENSES. 
The expenses may be divided as follows, viz. :— 





£2,529,904 


316,346 


Expenses for concluded works 1,875 
Furniture, &c., in France and Egypt 180 
Interest on shares ... ove eos ten ove 330,235 
Company’s offices, installation, and maintenance 512 
Administrative expenses in France and Egypt 64,860 
Commission to correspondents and on different nego- 

tiations eve ooo ove ous ove coe 7,212 
Interest on current accounts eee one ann ha 675 
General cost of construction of canals, ports, and 

accessory works ... eee ove eee eee ee 2,124,355 


Total ... co ee ‘i £2,529, 904 
RECEIPTS. 
The receipts are composed of — 
1. Balance of the interest of moneys invested prior 
1866 


oes eee toe eee eee ~ eee 50 
2. Produce of investment of disposable funds con- 


cerning the accounts of 1866 ... soe vad a 10,329 
3. Proceeds from the company’s property (1865-1866) 1,080 
4. Receipts from bank and divers proceeds... ne 884 
5. Products from accessory sources woe 304,003 

Total £316,346 


If you compare these results with those shown by the tables 
given for the accounts of 1865, you will perceive that the account 
of 1866 shows an increase, for expenses, £751,559; for receipts, 
£249,302. This considerable increase of expense is easily explained 
by the additional impulse given to the works, the details of which 
will be laid before you in a part of this report devoted to them. 
The receipts for the working period should not be expected to 
increase, because, as stated last year, that which had hitherto 
been the chief source of revenue, namely, the investments of dis- 

ble capital, was by degrees disappearing — becoming trans- 
ormed into works. We may add that the reduction in the rate of 
interest must also be taken into account. 

The year 1866, however, saw our funds increased by £400,000, 
the amount realised by the sale of the property of y; and in 
the figure £304,024, which a rs in your balance and in the 
accounts for the finances of 1866, under the title of accessory pro- 
ceeds, appears that of £303,746, representing the net profit of this 
sale, after deducting the price of purchase, which our last report 
mentioned to you as a matter brought to a favourable conclusion 
by your administrative council. 

his sum is, it is true, an exceptional receipt. 

We are in hopes that this exceptional receipt will be followed 
by others, amongst which we would especially point out to you 
those which will accrue to us from the transit service which we 
have established between the two seas, and which already inaugu- 
rates for commerce and shipowners the passage which will shortly 
be open for the navigation of the world. 

ith regard to the expenditure, as we have already said, nearly 
the whole increase has for the work, and you will see that 
the disbursements under this head, which in 1363 were £1,400,000 





in 1866, had risen to £2,120,000, and that in the accounts given on 
the 30th of last June, they reached a total of £6,880,000, against 
that of £4,732,794, which was the amount of balance of 30th June, 
1866. Here are the particulars of this general balance to the 30th 
June, ad — 

r, 


1. General expenses of formation, from 1854 to 1859 £119,657 
2. Pro} acquired by the company in Paris, at 
airo, and at Damietta . .... 46,842 


7 and maintenance of plant in France and 

Interest on shares oe 2s: ion «» 1,777,564 

General expenses of administration, commission to 
correspondents, and various negotiations in 


oe ye 


France and - se en ee «+ 499,600 
6. Advances to contractors on materials and stores ... 1,175,120 
7. Balance on said advances ose ove sah ee 234,270 
8. Materials and plant... oes exe «+ 1,251,060 
9. Buildings and shelter ... en ove os = ose-—S ss, 780 
10. Works for the construction of canal and ports, and 
accessory expenses ... ove eee oe s+» 3,925,886 
11, Current contractors’ accounts ... one «+ 176,564 
12. Transit service ... ove ove ove oe 2 126,194 
Total of expenses to 30th June, 1867 +++ £9,489, 859 
Cr. 
1. Receipts prior to the formation of the company £260 
2. Profits on temporary investments... tee ++» 668,303 
3. Proceeds from the company’s property 21,228 
4. Various proceeds, negotiation of treaties... ove 14,153 
5. Accessory proceeds, nett balance on the sale of the 
Ce a eee ove Se +» 304,003 
6. “‘ Recettes d’ordres” ... 20 
Total of receipts to 30th June, 1867 «+» £1,007, 967 


So that the funds which the company has had at its disposal since 
its formation, either from payments from its shareholders, from the 
indemnity tixed by the imperial order, or from various receipts, 
amount to £12,367,985. 

On 30th June, 1867, the company had disbursed, in expenses of 
all kinds, whether for works, expenses of formation and appro- 
priation of building ground, interest on shares, or administrative 
expenses, the sum of £9,489,859. 

Its = realisable in cash, was then, on the 30th of June, 


£2,878,126, which is thus placed:— 

At Alexandria, in cash and bills £922,814 
Various debts ... sell oe oe mn 297,787 
In Paris, in cash, bills, and in bank one 781,696 


Balance of indemnity from Egyptian Government ; 1,219, 166 


Total -_ - wo oe oe + 3,221,463 

From which is to be deducted the amount to various 
creditors for coupons, current accounts, and the remit- 
tance of money from Paris to Alexandria... oe 





343,337 


3,878,126 

Nevertheless, if the books show that the realisable or 
disposable cash only amounts to £2,878,126 we may 
add thereto £1,585,949, the amount of advances made 
to contractors, whether on current account or on ma- 
terial and plant, and which are finally to return to 
tie company through instalments in prc portion to the 


vork to be done, say ove ove 1,585,949 


we then have a total of ++» £4,464,075 


as our resources present and to come. 


oe 


Part IL.—STATE OF THE WORKS. 


We said at our last meeting that in a year the works would be 
so far advanced, and we should have had such experience in the 
use of our new machinery that we should be able, without foar of 
error, to fix the date of the opening of the canal and the total cost 
of the enterprise. 

We are now ina position to redeem that promised. The pre- 
dictions of our engineers concerning the strata of the isthmus are 
daily being confirmed, the earthwork presenting no difficulty that 
science cannot surmount. In the Lake of Menzaleh, of which the 
muddy soil was said to be an insurmountable difficulty, the banks 
have, on the contrary, a remarkable volidity. The docks (Chan- 
tiers) already begun at the date of your last meeting, have now 
advanced beyond the stage of preparatory work. Since December 
last the fresh-water canal, cut by the Viceroy of Egypt, has al- 
lowed the passage of the great dredgers for cutting the maritime 
canal between Lake Timseh and the Red Sea. One division of 
them passing the lock of the fresh-water canal at Suez, have 
stationed themselves between the mouth of the maritime canal 
and the roadstead, whilst others leaving the fresh-water canal 
opposite their various docks have gained their respective positions 
by branches cut purposely. 

The most important of these operations was the transformation 
of the undulating plateau of Serapium into a series of ponds, in 
which the dredgers, mooring themselves on the intended track of 
the maritime canal, could commence operations for excavating it 
to the level of the sea, Cont to some predictions, abundant 
fresh water has been found to fill these ponds, and no considerable 
leakage has taken place through the sandy soil. Thanks to the 
admirable measures of the Viceroy these immense reservoirs 
were filled in less than a month. On the Ist of January the 
dredgers for Serapium, constructed in our workshops at Port Said, 
were in their places and realising the happy idea of our contractors, 
MM. Borel and La Valée. 

The operations (of dredging only) required at Suez are proceedi 
rapidly. At Port Said, the construction of piers with blocks of 
concrete’ formed of pure sand, as it comes from ‘the dredger bound 
together by hydrautic lime from Theil, has been continued with 
regularity. The western jetty, which will have a total length of 
250 metres, has already 1900 metres of its length above the water 
and 300 metres raised to the water level, there is now a depth of 
28ft. at its extremity. 950 metres of the eastern pier are com- 
pleted, having a depth at the extremity of 18ft. 

Messrs. Dussand have inade 13,315 blocks of concrete (20 tons 
each) out of their contract of 25,000, of which number they have 
placed 11,500. At present from thirty to forty of these blocks are 
daily laid. The channel of the outer harbour had this time last 

ear a depth of about 14ft. and a width of 220ft. Since then it 

as been deepened by the dredges to such an extent that by the end 
of this year it will have attained a depth of 21ft. and a width of 
330ft. The interior harbour has already been dredged to a depth of 
16}ft., over a surface of sixty-two and a-half acres, having only 
twenty-seven and a-half acres to be The commercial 
basin has been opened since the commencement of this = It 
has a surface of ten acres, and a uniform depth of 18)ft. We have 
now the certainty from the actual state of the works and their 
on P that the maritime canal and the harbours of Port 
Said will be entirely completed about the end of next year. The 
general disposition of these harbours, as adopted by our commis- 
sion, inconcurrence with the opinions of Admirals Jurien, Gravierés, 
Jaurés, and Rigault, have been approved of by all seamen who have 
this year visited Port Said. 

The number of vessels entering the port since the commencement 
of the works to Ist June, 1867, represent 664,000 tons. From 
the 15th June, 1860, to 1st June, 1867, the average tonnage 
entering the port amounted to 406 tons a-day against an average 
tonnage of 300 tons a-day forthe cenpening pues of the previous 
year. The port has now a population of persons living upon 
On th “hit wlght wiles hich rons oe Bent fail. toon Lake 

m the thirty-ei iles w ! 
i the contractors have already established last year the 
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dredgers with long shoots; these have continued to work satis- 
factorily, the nature of the soil has presented no special 
Seaky; Go gad kes we eerie’ we of 20ft., and 
the stand at a slope of 45 deg. => ee 
tance between Port Said and El G and Timseh to 
Serapium, the canal is cut down to water level for its whole 
width of 330ft. On all this part of the canal the monthly 
quality eutrerted Sxsnses sae in proportion to the re- 
se en of small dredgers by the largest size. During the 
year of the execution of this part of the contract, 374,000 cube 
metres were excavated, whilst during the second year, terminati 
the 15th of May last, 1,440,000 metres were dredged. The to 
t of tion done at the Ballah lakes has amounted to 

1,202,000 metres. The works of excavation of the navigable 
canal across the ridges of El Fi e and El Guise, have 
pushed on with + activity, in the former case for four miles 
and in the latter for nine miles. There remains to be executed by 
the contractors at El Guise about 665,000 metres, the monthly 

rformance being about 120,000 metres. is is a very satis- 
factory result, as the soil of El Guise presents t difficulties 
and rises to a height of 66ft. above the level of the sea. Messrs. 
Borel and La Vallée have undertaken the excavation by dredging 
at Ferdane—comprising 4,200,000 cube metres, They are now 
bringing up their dredgers to this point. 

The second half of the Maritime Canal comprises two very 
distinct sections, one reaching from the Lake of Timseh to the 
salt lakes traversing the ridge of Serapium, the other from 
the salt lakes to Suez traversing the ridge Kalouf. Lake Timseh 
is now filled to the level of the two seas, so that the Mediter- 
ranean has advanced for a distance of fifty-four miles, leaving only 
forty-six miles further to reach the Red Sea. The canal will be 
finished from Seuil to Serapium by means of dredgers, from which 
the spoil will be carried into the Lake of Timseh. The first 
dredger is already in position. The plateau of Serapium has 
already been attacked by eight large dredgers, which float, as we 
have said, 20ft. above the level of the sea. It is estimated that 
this part of the work will be finished in March or April next, 
when the communication of the fresh water canal with the ponds 
on the plateau of Serapium will be closed and the level of the 
fresh water brought down to that of the sea; the gers descend- 
ing at the same time will continue their work in deepening the 
canal, their excavation being deposited in Lake Timseh; the canal 
will then be open from the Mediterranean for a distance of sixty- 
two miles. From that time forward the waters of the Mediter- 
ranean will begin to fill the salt lakes, which operation it is calcu- 
lated will occupy ten months. 

The land south of the basin of the salt lakes rises gradually to 
Kalouf, where the ground has already been removed by se 
excavation to within six feet of the level of the sea, and the wor 
will be completed by dredgers. 

The report gives some further details of smaller importance, and, 
having mentioned that four dredgers are employed in improving 
the harbour of Suez, and that the contractors at Port Said (Messrs. 
Dussand), at El-Guise (Messrs. Couvreux), and MM. Borel and 
La Valée for all the rest of the canal, were displaying the activity 
that might be expected from them, goes on to recapitulate the 
plant of the contractors, number of persons employed, &c., among 
which the following are the — figures given, viz.:—74 
dredgers, large and small; 67 self-discharging lighters, 36 lighters 
carrying boxes, 16 steain lighters, 15 tank boats, 18 elevators, 1 
large steamer, 6 stationary engines, 52 locomotives and portable 
engines, the whole representing 13,000-horse power, and using 
nearly 10,000 tons of coal a month. The above plant is that em- 
ployed by MM. Borel and La Vallée alone. The other contractors 
employ engines to the extent of 4700-horse power, consuming 
2300 tons of coala month. The total force employed is, therefore, 
nearly 1800-horse power, and the consumption of coal is at the rate 
of about 150,000 tons a year. 

Besides 25,000 persons attracted to the district, there are 13,000 
workpeople employed, of whom 6000 are either Egyptians or 
Syrians, and 7000 Europeans. For the 100 miles which separate 
the two seas the report states that the whole line of the canal is 
one great workshop, interrupted only by the basin of the great 
salt lakes. 

A comparison is then drawn between the principal dredging 
works of the present century, from which it appears that 7,400,000 
cube metres were dredged from the roadstead of Toulon in nine 
years, terminating in 1857. 6,700,000 were taken from the Clyde 
in twenty-one years, terminating 1865, and 7,000,000 were dredged 
at Newcastle in three nese terminating 1865, whilst the amount 
raised throughcut the length of the Suez Canal for one year termi- 
nating last June reached 10,000,000 cube metres, and the Suez 
Company has in all excavated and dredged 75,000,000 cube metres 
in the middle of a desert under very disadvantageous circum- 
stances. (The Moniteur here chronicles the smiles of the 
audience.) The report terminates with some account of the trans- 
port service already established, announcing that they have received 
£21,000 for the transport of 20,000,000 passengers and 9500 tons of 
goods. It does not mention, however, what portion of this was 


for the service of the contractors or the population depending on 





and on the great canal now making, by means of which Western 
civilisation will rapidly advance to the ” The report goes on 
to say that the ,company are on the most terms with the 
Viceroy, whose interest in the project is unwearied, and who has 


lent them every assistance in his power. It then strongly 
cates the inj reports spread Sed eben wt oad te 
following general 


the affairs of the company, and proceeds to the 
financial statement 


ToTaL RECEIPTS TO JUNE 30TH, 1867. 


Subscribed capital, less £24,000 ... ... ss» ««» £7,976,000 
Calls and arrears— 
tian indemnity... «5 es» == ene wee eve 3,300,000 
Profit on the sale of the Ouady estate ... wo -» 304,000 
Interest on funds invested ... ose vas Sew +» 680,000 
Total actual receipts .. ane eee 900 £12,104,000 
ToraL EXPENDITURE TO JUNE 30TH, 1867. 
Purchase of the company’s property at Paris, Cairo, 
and Damietta ove ° as + £46,840 


Cost of purchase and creation of estates ... a +. 4,000,000 
Construction of the maritime canal ove an om 
Purchase and preparation of means for trade on the canal 
Interest on shares to 30th June, 1867 ... ove 
Interest payable on shares till the termination of th 


WOFk ... on eee oy oo ee . eee 


Total expenditure... ave ie) ee £15,400,000 
The report states that it is to be remarked that in this table of 
total ——— there are to be found elements for recoupment, 





gst Ww are-- 
The property of the company in Paris, Cairo, and Da- 
mietta ee oe ove ° coo 
Repayment from estates, &c. es os i = 
Probable value of the company’s plant at the termina- 
tion of the works ... ove ooo eee soe ove 


46,840 
4,000,000 


960,000 


£5,006,840 
Which it is stated must be deducted from the total of expenditure 
as above; assuming it, however to be realisable, it is added to 
another table to the gross receipts stated as above at £12,104,000, 
together with the amount in arrear of calls £24,000, making a 
total of £17,350,840. As these funds are, however, not all 
available, nearly five millions, consisting, as will be seen, of esti- 
mated values set on reclaimed land, &c., which, it is supposed, will 
sell for building purposes. The main object of the meeting was at 
length reached, viz., the proposal of the following resolutions, the 
second of which takes powers for a loan of £4,000,000. 

First Resolution.—‘‘ The meeting having heard the rt read 
by M. de Lesseps, president-director of the company, in the name 
of the administrative council, approves the reports and the in- 
ferences drawn, it ratifies the measures taken by the president- 
director and the council.” Carried unanimously. 

Second Resolution.—‘‘ Full power is given to the administrative 
council to create on the responsibility of and for the Universal 
Company of the Suez Maritime Canal a number of obligations 
sufficient to produce the sum of £4,000,000 to cover the surplus 
expenses necessary for the completion of the maritime canal. The 
administrative council shall determine the time, the manner, the 
guarantees, and the conditions of this operation.” Carried, after 
an animated discussion. 

Third Resolution relates merely to some changes in the 
position of the company’s offices and the management of affairs at 
Alexandria and elsewhere. 

Fourth Resolution.—‘‘ The meeting, in conformity with the 
proposals of the administrative council and the opinions of the 
report of the committee for verification named by the general 
meeting of shareholders on the Ist of August, 1866, for the 
examination of the accounts, resolves, that the accounts of receipts 
and expenditure presented by the company’s officers for 1865 are 
approved.” Carried unanimously. 

Fifth Resolution.-—“‘ The meeting, in conformity with the pro- 
posals contained in the report of the administrative council, 
resolves, the accounts of receipts and expenditure for 1866 are 
referred for examination to a committee of verification, that their 
report thereon may be presented at the general meeting of 1868. 
The following are to compose this committee: M. Lemayne, 
merchant in Faris; M. Mercier de Caladon, ex-military, sub- 
inspector; M. Prosper Journeux, ex-chief of division at the 
Ministry of Public Works.” Carried unanimously. 
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Grants and Dates of Provisional Protection for Six Months. 

782. ALVIN WALES MOORE and ELIAS MCNEAL, Holloway, Middlesex, *‘ A 
new or improved spring shank applicable to boots and shoes, and in the 
machinery employed therein.”—18th March, 1867. 

1189. JOHN DAVID BRICKLES, Valentine-road, South Hackney, London, 
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the company, but goes on to state that they are in treaty with 
the English Bombay and Bengal Steam Navigation Company, the 
Austrian Lloyd’s, the Egyptian Company of Azizié, and the Penin- 
sular and Oriental Company for the transport of coal to Suez, be- 
sides which they mention that the first-named company are treat- 
ing for the adoption of the present temporary canal as a service 
route, and that the French navy have sent small steamboats 
through for service in the East, and that a vessel of eighty tons 
and two of fifty tons have accomplished the transit from sea to sea. 
‘We do not, however, clearly see that this justifies the concluding 
sentence of the second part of the report, to the effect that ‘ the 
route is henceforward open to commerce,” though we are in no 
position to contravene the statement made in a previous paragraph 
that ‘‘it results mathematically ” from the preceding calculations 
“that the canal will be finished in twenty months from 15th 
December next.” 





Part III.—GENERAL PosiTION OF AFFAIRS. 

‘You are now thoroughly informed as to the position of the 
works, The general position of the company shall be laid before 
you. The numerous travellers who have this year visited the 
isthmus, even those amongst them who had always doubted our 
success, left us firmly believing in it. Lord Clarence Paget, 
Admiral of the English Mediterranean Fleet, having gone into 
Port Said, in his yacht, said after going through our canal that he 
had just made the most wonderful voyage of discovery. The late 
eminent Governor of Bombay, Sir Bartle Frere, on his return to 
England, after a thirty-four years’ residence in India, his successor 
Lord Fitzgerald, the governor of Aden, Colonel Merryweather, 
expressed after their visits the most favourable opinions, and their 
report has produced a very favourable impression on the public 
opinion of their country. We already find their leading journals 
regretting that our neighbours have hitherto taken no financial 

in the enterprise. One of them, THE ENGINEER, speaks thus 
in reference to the Suez Canal Company: ‘We might have 
been their ners, and have shared their glory as well 
as their advantage and material profits. But not only 
have we no right to share these with them; we should 
rather hide our heads for the part played by our great Anglo- 
— —_ _—— wea efforts made to put down 

@ project. 8 of these significant regrets, let us 
hasten to add that the Penglice ple have taken no part in the 
political campaign undertaken for several years against the Suez 
Canal; let us not forget the demonstrations which our enterprise 
gave rise to whilst still in its infancy in the twenty-two principal 
commercial and industrial cities of Great Britain, and the encou- 
ragement given to our work; and let us remember that the Lord 
Mayor of London, in the banquet given lately to Ismail L., con- 
gratulated that prince on the execution of his 600 miles of railway, 








Imp in the of a certain description of woven 

fabric.” —24th April, 1867. 

1459. AUGUSTINE ANGOT, Passage des Petites Ecuries, France, ‘‘ An improved 
spring petticoat.”—17th May, 1867. 

1533. OLMADE RODOLPHE, Paris, “‘ An improved table with rotary top.” 

1534. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘ Improve- 
ments in typographic printing machines.”—A communication from Auguste 
Hippolyte Marinoni, Boulevart St. Martin, Paris.—-23rd May, 1867. 

1715. GEORGE PHILIP HILL, Wood-street, London, “ Improvements in boxes, 
drawers, and other like receptacles.”—26th June, 1867. 

1914, GEORGE REES, Holloway, Middlesex, “* An improved method of treating 
glass in order to produce tablets and other articles.”—-29¢h June, 1867. 

1932. JOHN ELCE and PETER WILLIAMS, Manchester, “ Improvements in 
machinery for spinning and doubling.” 

1948. JOHN MCADAMS, Brooklyn, New York, U.S., “ Improvements in 
machinery for printing from a chain of types.”—3rd July, 1867. 

1952. ROBERT HELLARD, North-street, Taunton, Somersetshire, “ Improve- 
ments in reaping and mowing machines,.”—4th July, 1867. 

2004. JOHN JAMES BUCKLEY, Bond-street, St. Luke’s, Chelsea, Middlesex, 
and CHARLES HOOK, Trinity Grove, Maid hill, G wich, Kent, 





—_— 


2112. RALPH THOMAS BRADBURY and THOMAS BOTTOMLEY, Saddleworth, 
Yorkshire, ‘‘ Improvements in carding engines.” 
gn ted a 18th July 1867 mips ‘aid 
2114, JAMES HARGREAVES, Appleton-within-Widnes, Lancashire, “ Improve- 
certain materials or products obtained during the manu- 
facture of steel and iron.” 
2115. JAMES WILLIAM B 


UTLER, Savile-row, and EDMUND EDWARDS, 
Adelphi, London, *‘ Improvements in apparatus for 
and travelling through the air.” 


ithe, Surrey, “An improved rudder, 


apparatus actuating or setting in 
motion the locking and interlocking gear used or intended to be used for 
or the action and movement of railway points and 

signals in relation to each other.” 

2122. THOMAS BROMWICH, Bridgenorth, Salop, ‘‘An improved means of 
allowing the escape of superfuous carbon from casks of newly-made wine, 
cider, perry, and other fermenting liquors.” 

2123. CHARLES FREDERICK WHITWORTH, Saddleworth, Yorkshire, “‘ Improve- 
ments in apparatus for preventing accidents at junctions, crossings, and 
sidings of railways.” 

2124. ARNOLD BUDENBURG, Manchester, ‘‘ Improvements in joints of pipes 
or tubes.” -A communication from Bernhard August Schaffer and Christian 
Friedrich Budenberg, Buckau, Magdeburg, Prussia. 

2126. WILLIAM GAUDLY CREAM&R, Woburn-place, Russell-square, Loncon, 

tic apparatus for the ventilation of railway carriages, 
omnibuses, and other vehicles, and the cabins of steamboats.” 

2128. ROBERT SHAW and JOHN STIRK, Leeds, Yorkshire, “ Improvements in 
bi 


rick-making machinery.” 
Potts, Handsworth, Staffordshire, “ Improvements in appara- 
tus fer suspending pictures and other articles.” 
2130. JAMES ee Moseley, Worcestershire, ‘‘ Improvements in ventilators.” 
—20th 7. 


, 1867. 

2131. BARTHOLOMEW PHILIP FRANZONI, Oxford-street, London, ‘“‘A new or 
improved method of hardening plaster, plaster castings, and the like.” 

2133. HENRY LEA, Birmingham, “ Improvements in taps or valves.” 

2135. JOHN WALKER, Cowper-street, City-road, London, “Improvements in 
machinery for washing bottles, casks, and other vessels.”—22nd July, 1867. 


Invention Protected for Six Months by the Deposit of 
Complete Specification. 
2157. WALTER HOWES and WILLIAM BURLEY, Birmingham, “ An apparatus 
for securing lamps for railway and other carriages.” —25th July, 1867. 


Patents on which the Stamp Duty of £59 has been Paid. 
1981. WILLIAM CLARK, Chancery-lane, London, “ Ornamentation.”—! 





August. 1864. 
2118. JAMES CAMPBELL, Founder's-court, London, ‘Floating docks.”—29¢h 
1 


August, 1864. 

1941. FRANCIS CRUICKSHANK, Edinburgh, Midlothian, N.B., “ Fouling of 
ships.”—4th August, 1864. 

1944. ALFRED LONG, Aylesbury-terrace, Walworth, Surrey, “ Acquisition of 
lang ."—4th August, 1864. 

2136. ALFRED EDWARD PEIRCE, Hammersmith, Middlesex, ‘‘ Troughs.”— 
Bist August, 1864. 

1920. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Enamels.”— 
2nd August, 1864. 

1926. EDWARD BRASIER, New Cross, Kent, “ Separating fibrous materials.”— 
3rd August, 1864. 

1931. CHARLES GARTON and THOMAS HILL, Southampton, ‘“ Mashing 
apparatus.”—3rd August, 1864. 

1932. AMOS LAWRENCE WOOD, Westminster Palace Hotel, London, “ Sewing 
machines.”—3rd August, 1864. 

1940. GUSTAVE EUGENE MICHEw GERARD, Paris, *‘ Cutting india-rubber, &c., 
into threads "—4th August, 1864. 

1952. JAMES LEB, Lightcliffe, near Halifax, Yorkshire, ‘‘ Preparing leather.” 
—5th August, 1864. 

1946. GEORGE FREDERICK DRUCE, Victoria-street, Westminster, ‘* Anchors.” 
—4th August, 1864. 

1951. JOSEPH HAYDON, Coventry, Warwickshire, ‘‘Moulds.”"—5th August, 
1864, 





Patents on which the Stamp Duty of £100 has been Paid. 

1856. JOHN GOUCHER, Worksop, Nottingham, “Beaters for thrashing 
machines.”—3Ist July, 1869. 

1887. JACQUES RIVES, Rue des Enfants Rouges, Paris, “ Looms.”—3rd August, 


1860. 

1979. WILLIAM WALTON, Houghton Dale, Denton, near Manchester, ** Wire 
cards.”—1l5th August, 1860. 

1895. JAMES HIGGINS and THOMAS SCHOFIELD WHITWORTH, Salford, 
Lancashire, “Carding engines.”—4th August, 1860. 





Notices of Intention to Proceed with Patents. 

782. ALVIN WALES MOORE and ELIAS MCNEAL, Holloway, Middlesex, “ A 
new or improved spring shank applicable to boots and shoes, and in the 
machinery employed therein.”—18th M ° 

816. JOHN HAWKINS SIMPSON, Kilmeena, Mayo, Ireland, “ Certain improve- 
ments in printing telegraphs and in apparatus connected therewith.”—2Is¢ 
August, 1867. 

828. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“An improved apparatus for separating the grounds from the liquid in 
making coffee.”—A communication from Henry Josiah Griswold, Boston, 
Massachusettts, U.S. 

830. GEORGE CROSS and RICHARD EVANS, Winsford, Cheshire, ‘‘ Improve- 
ments in furnaces for evaporating brine, and for other heating purposes.” 
841. JOHN SPENCER, Euston-road, King’s Cross, London, “ Improvements in 
machinery for seeding, breaking, drying, hing, bleachi ftening 
combing, brushing, and hackling flax, hemp, jute, China grass, New 
Zealand flax, esparto, and other fibres for spinning and paper stuff.”—22nd 

March, 1867. 

847. EMILIE WATTIEU, Middlesboro’-on-Tees, Yorkshire, “An improved nut 
tapping machine.” 

850. WILLIAM JAMES HANSON, Bradford, Yorkshire, “ Improvements in print- 
ing yarns.”—-24rd March, 1867. 

860. WILLIAM MATTHEWS, Tipton, Staffordshire, “ An improved means of 
draining mines, coal pits, and other places fromm whence it is desired to 
raise water.” 

861. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements in 
the treatment of wool and other animal textile materials, whether in a raw 
or manafactured state.”—A communication from Jean Baptiste Frezon, sen., 
Paris.—25th March, 1867. 

868. WILLIAM SEATON, Glanton Villa, Sydenham Rise, Surrey, “ Improve 
ments in the permanent way of railways, and in fastenings for the same.” 
874. EDWARD OWEN GREENING, Manchester, ‘‘ Improvements in iron and 
wire continuous fencing, and in the lapping machinery employed therein, 

and in the manufacture of guards and other descriptions of wirework.” 

828. GEORGE HOOKHAM, Summertown House, Summertown, Oxford, “ Im- 
Pp in projectiles for rifles and ordnance.’’ 

885. RICHARD MORELAND, jun., Old-street, St. Luke’s, London, “ Improve- 
ments in the construction of floors and rooms for building.” 

886. GEORGE EDMUND DONISTHORPE, York, ‘‘ Imp in hinery 
employed in getting coal and other minerals, and in tramways to be used 
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* Improvements in the manufacture of gas, and in 
th 


therewith.’ 

2011. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Improvements 
in the processes of, and apparatus for, the rectification and purification of 
alcohol.”—A communication from Jean Gustave Bequet and Hugues Cham- 
ponois, Rue St. Sebastien, Paris.—9th July, 1867. 

2075. FRANCIS DIXON NUTTALL, St. Helen’s, Lancashire, “Improvements in 
the construction of furnaces employed in the manufacture of glass.” 

2079. THEOPHILUS REDWOOD, Russell-square, London, “ Improvements in 
the preservation of meat and animal substances.”—15th July, 1867. 

2085. GEORGE WATKIN HAYES, Hemel Hempstead, Herts, ‘‘ Improvements 
in machinery for making paper.” 

2086. JAMES MANNOCK, Windsor-road, Oldham, ‘‘ Improvements in scrapers 
for cleaning boiler tubes.” 

2087. WILLIAM MCANDREW, King William-street, London, ‘‘ Improvements in 
machinery for ginning cotton.".—A communication from Charles Wilson 
Boyd, Sokia, Asia Minor.—16th July, 1867. 

2093. CHARLES MAITLAND TAIT, Claremont-square, Clerkenwell, London, 
“Improvements in button fastenings for attaching buttons or ornaments to 
garments,” 

2099. SAMUEL CUNLIFFE LISTER, Manningham Hall, Bradford, Yorkshire, 
“ Consuming smoke, economising fuel, and generating steam.” 

2101. JOHN RUSSELL SWANN, Leith-walk, Edinburgh, Midlothian, N.B., 
“ Improvements in steam engines.” 

2103. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, ‘‘ Improvements in looms for weaving.”—A communication from 
George Crompton, Worcester, Massachusetts, U.S.—17th July, 1867. 

2105. WILLIAM BARNINGHAM and JOHN THOMPSON, P. " » 
** Improvements in machinery for bending, straightening, and 

» 


rods, 

2196. ALEXANDER MORTON, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
the lateral action or induction of fluids and in the apparatus or mechanism 
employed therefor.” 

2107. THOMAS DAWSON WALKER, Longwood, near Huddersfield, Yorkshire, 
“Improved means of heating the feed water supplied to steam boilers.” 

2108. JOHN PALMER, JOHN PALMER, jun., and THOMAS PALMER, Harborne, 

rdshire, hl, ” 


Pp ts in spanners or screw wrenches, 
2111. JOSEPH JOHN HARRISON and EDWARD HARBISON , Manchester, ‘‘ Im- 
provements in looms for weaving.” 








rewith, also in engines to be worked by compressed air or other fluid.”— 
—2tith March, 1867. 

890. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ Improvements in 
propelling vessels and in apparatus employed therein.”—A communication 
from Richard Dover Chatterton, Coburg, Canada West. 

891. EDWIN WILKINSON SHIRT, Rotherham, Yorkshire, “ Improvements in 
the manufacture of plane irons and other edge tools.” 

899. ARCHIBALD TURNER, Leicestershire, and WILLIAM EDWARD NEWTON, 
Chancery-lane, London, “‘ Improvements in machinery for the manufacture 
of carpets, coach lace, and other terry or cut-pile fabrics.”—27th March, 


1867. 

916. NATHAN THOMPSON, Abbey-gardens, St. John’s Wood, Middlesex, “ Im- 
r in the t ‘ion of bottles aud other vessels, audin apparatus 
for closing the same.”—28¢h March, 1867. 

923. JOHN GARRETT TONGUE, Southampton: buildings, Chancery-lane, Lon- 
don, “ Improvements in lace, warp, knitting, or other similar machinery for 
the manufacture of looped and fast-knotted fabrics, part of such machinery 
being applicable to sewing, stitching, or quilting purposes.”—A communica- 
tion from Charles Keenan, John Keenan, William Birks, and William 
Birks, jun., Puteaux, Seine, France. 

926. JOHN ANDERSON SIMPSON, Liverpool, ‘“‘ Improvements in the construc- 
tion of umbrellas and parasols.” 

937. JOSEPH WOLVERSON, jun., Birmingham, ‘‘ Improvements in locks and 
keys.” —29th March, 1867. 

941. RICHARD CANHAM, Clerkenwell, London, and FREDERICK WILLIAM 
KRENT, Guildford-street, Farringdon-road, London, **Improvements in 
means or apparatus employed in the cure of smoky chimneys, and in venti- 
lating buildings and other places.” 

962. FRANCOIS JULES MANCEAUX, Paris, “‘ Improvements in fire-arms and 
in apparatus for charging the same.”—30/h March, 1867. 

969. JOHN PRENTICE, New York, U.S., “ Improvements in machinery for 
making cigars.” 

970. ALFRED VINCENT NEWTON, Chancery-lane, London, “Improvements 
in sewing machinery.”—A communication from James Alford House and 
Henry Alonzo House, Brooklyn, New York, U.S.—Ist April, 1867. 

977. JEAN JACQUES MEYER and ADOLPHE MEYER, jan., Avenue de Neuilly, 
Paris, ‘‘ An improved system of tank locomotive engine.” 

986. WILLIAM CLARK, Chancery-lane, London, “Improvements in means 

and apparatus for reproducing or copying letters and manuacripts.”—A com 
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formation of docks, 
1031. ROBERT NEILD, THOMAS SMITH, and JOHN a Leigh, Lancashire, 
* Cert: ertain improvements in looms for weaving.” — 6th |, 1867. 

1052. DANIEL JOSEPH FLEETWOOD, Birm “Im in the 
manufacture cope, forks, and other similar articles, and in apparatus or 
machinery to be —— in, parts of which said apparatus or 
machinery are other an Bae tures.” 

1059. HUGH FORBES, Easton road St. Pancras, London, “Improvements | in 
pgm gh th or apparatus for maintaining and augmenting motive power.”— 

April, 186 

1070. Vann ‘COLBORNE CAMBRIDGE, Bristol, “ Improvements in fire-bars 
and in the manufacture of the iron to be used in the construction thereof, 
‘prt iron so manufactured being applicable also to other purposes.”—10th 

, 1867. 
1080. WILLIAM CLARK, Chancery-lane, London, “Improvements in vermin 
"A communication from Henri Ferdinand Serrin, Boulevart St, 
Martin, Paris.—11th April, 1867. 

4202. ALEXANDER MELVILLE CLARK, Chancery-lare, London, “ An improved 
self-acting tackle hook.”—A communication from Charles Luxton, of 
Hudson, New Jersey, U.S.—2\st April, 1867. 

4233. JOSEPH FEARNS LAWTON, Micklehurst, Cheshire, ‘Certain improve- 
ments in the method of producing a variation of colour during manufacture 
upon woollen, cotton, or other fibrous yarns or threads.”--20th April, 1867. 

1324, WILLIAM CLARK, Chancery-lane, London, ** Improvements in looms for 
weaving pile and other fabrics."—A communication from Jean Baptiste 
Beau, Boulevart St. Martin, Paris.—6th May, 1867. 

1635. WILLIAM HADEN RICHARDSON, Glasgow, Lanarkshire, N.B., ‘‘ Certain 
improvements in the manufacture of iron and steel, and in the means or 

apparatus for effecting the same.”—3rd June, 1867. 

1712. JAMES GRAHAM, Banford Gilford Down, Ireland, “An improved 
mixture or composition for bleaching vegetable fibres.”—11‘h June, 1867. 

4800. FREDERICK GEORGE NEWTON PERRETT, Somerton, Torquay, Devon- 

ire, ** Improvements in blind pulleys.” 

1807. WILLIAM CLARKE, Raleigh House, Nottingham, “‘ Improvements in the 

| textile fabrics.”—20th June, 1867. 

1905. WILLIAM HADEN RICHARDSON, Glasgow, Lanarkshire, NB., ‘‘A 
certain improved mode of manufacturing iron and steel.”—29th June, 1867. 
1930. GEORGE GORDON, San Francisco, California, U.S., ‘“‘ Improved means 
of, and apparatus for, washing and drying moist substances, or drying and 
burning granular substances, or evaporating liquid substances, and for 

economising the waste heat prod _P such p ”—2nd July. 1867. 

2073. THOMAS WRIGLEY, T: dr bit , **Certain improvements in 
pulley and chain gearing to be ~~ hn for lifting or traction purposes, for 
moving fire-bars in furnaces, or for driving mechanism.”—15th July, 1867. 

2092. THOMAS Ange jun, ~ hype ge -Tyne, Durham, “ Improvements 
in hi and pulverising ores, stones, and 


of or 














other hard cuutanen. Teh aly, 1867. 





All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commisioners of Patents, within fourteen days of its date. 
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Post-office Order, made payable at the Post-office 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent-office, Southampton- -buildings, Chan- 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared myo THE 
ENGINEER, at the office of her Majesty’s Commissioners of P 


Class 1—PRIME MOVEBS. 
Siete | Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
3272. P. HEYNS, All Saints, Poplar, London, ** Steam boilers.”— Dated 13th De- 
cember, 1866. 

This invention consists, Firstly, in constructing steam boilers of all descrip- 
tions with inverted or curvilinear plat es, that is to say, with the convex sur- 
face of the plates placed inwards, the said plates being either circular, oval, 
square, or oblong, and of various dimensions, as may be found desirable accord- 
ing to the size and shape of the boiler. Secondly, in placing in the interior of 
steam boilers in general a float or indicator connected to a piston passing into 
an inverted syphon tube in direct communication with the furnace. When the 
water falls below a certain height in the boiler, the float falling with it moves 
the said piston, and op ens a valve in the syphon tube, which allows the steam 
to escape into the furnace and extinguishes the fire. The second part of the im- 
pr — is applicable to steam boilers at present in use.— Not proceeded 
avith, 

3279. H. W. RIPLEY, Lightcliffe, near Halifax, and Ae an, Bowling, near 
Bradford, “ Steam boilers.” — Dated \3th December, | 

The patentees claim arranging a self-acting fire grate -- ahalf moon 
or saddle boiler, and combining these with a cylindrical boiler, so that the heat 
and flame from the flue on the firegrate may pass through the internal flues 
thereof, as described. They also claim the arranging a self acting fire grate con- 
sisting of rotating axes with discs or rollers upon them in front of a cylindri- 
cal boiler, in such manner that heat and flame from the fuel on the fire grate 
may pass through the internal flues thereof as described. 

3289. A. V. NEWTON, Chancery-lane, London, “ Construction of steam motors.” — 
A communication.— Dated 14th December, 1866, 

This invention cannot be described without reference to the drawings. 

3309. J. HAWORTH, Todmorden, “ Steam boiler and other furnaces,” — Dated \7th 
December, 1866. 











The object of this invention is to consume smoke and economise fuel. In 
performing the invention the inventor builds a furnace or fire grate projecting 
in front of the boiler and somewhat higher than the top of the flue, the grate 
bars extending both inside and outside the front of the boiler. The top cf the 
furnace or fireplace outside the boiler is left open for the purpose of supporting 
fuel, and the front of the furnace is provided with an aperture or apertures 
extendii & across its front for the purpose of admitting air, and pushing forward 
the fuel and removing clinkers, &c., from the grate bars. Airis also admitted 
to the fire between the grate bars, but none is allowed to enter through the 
open top of the furnace, coal or other fuel being heaped on to prevent it. The 
top of the furnace may be provided with a hopper, 80 that a good supply of 
fuel can be kept up, and the air d from ig the furnace except 
between the grate bars and through the aperture or apertures, At the back of 
the furnace the inventor arranges a number of fire-bricks, either extending 
from the grate bars to the top of the fiue or otherwise, between which > 





ie E. FirtH, Belfast, “ Railway crossings."—Dated 5th. December, 


This invention relates to certain improvements in the construction of 
railway crossings, whereby their durability is considerably increased; nad 
be made from any section of steel or iron rails, from a 


ey 
g 


passed over, the balance bracket falls back a the rail and restores the 
crossing rail to its first position,—Not proceeded with. 
3210. R DUNCAN, Port Glasgow, Renfrewshire, “ Applying auxili: power to 
sailing ships.”—Dated 6th December. 1866. rab 

The cohen claims the providing of sailing ships with auxiliary steam 
propelling apparatus arranged in a boat or boats to act alongside, such 
apparatus being supplied with steam from a boiler or boilers on board the ship, 
substantially as described with ref to the d 


3219. G. H. PHIPPS, Great George-street, Westminster, ** Means employed for 
propelling, steering, and maneuvring vessels, &c. Dated 6th December, 
1 
This invention consists in the combination in one and the same vessel or 
navigable body of two distinct systems of propulsion, one of which is the 
known system under which water is continually tuken into and ejected from 
the interior of the vessel, and which the inventor terms the “ emissive system,” 
while the other system may be either that of the screw propeller, or that of 
the paddle wheel.— Not proceeded wi: 





Class 3.-_F ABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, &c. 

3194, J. M. WORRALL, Ordsall, Lancashire, “ Certain improvements in the 
method of finishing certain descriptions of piled fabrics, and in apparatus 
connected therewith.”— Dated Sth December, 1866. 

The patentee claims raising the pile of piled fabrics by the use of a bar or 
peg, which only exerts pressure on the pile whilst the peg is moving in the same 
direction as the fabric, substantially as described and illustrated in the draw- 
ings. 

3213. W. SELBY, 
chines.” —Dated 6th December, 1866. 

In order to obtain peculiar ornamental effects in laces mate in twist lace 
machines, in place of using the thick gimping or ornamental extra threads each 
of one colour, as heretofore, the inventor combines or doubles two yarns or 
threads of two distinct colours, say, for instance, black and white, and then he 
introduces and works into the laces made in twist lace machines these doubled 
thick gimping or ornamenting threads, in place of ordinary one-colour 
gimping or ornamenting threads, or in company with such one-cviour gimping 
or ornamenting threads.—Not with. 


3216. P. and R. SANDERSON, Galashiels, Selkirkshire, “ Manufacture of yarns.” 
Dated 6th December, 1866. 

This invention has for its object certain improvements in the manufacture of 
twist yarns, which improvements specially consist in the production of a certain 
appearance on the yarns, by which their use for fancy weaving is thereby 

more adaptable than h The feature of the yarn 
consists in the introduction at certain intervals of “ spots” or * lengths,” which 
are produced by the double twisting of one of the threads at these intervals. 
The machinery by which this effect is produced consists, in addition to the 
ordinary throstle, of a lever having a vertical reciprocating motion imparted to 
it by means of an eccentric or cam working below the rollers. The threads to 
be twisted pass through guides in the outer end of this lever, and as the 
ordinary twisting process is continued, the movement of the eccentric causing 
the lever to vibrate brings one of the threads back over the body of the yarn, 
thus doubling the twist on this portion. and thereby producing the spotty 
appearance. In place of using an ordinary guide at the end of the vibrating 
lever it is provided with a cross lever, at each end of which a set of prongs are 
placed through which the spotting yarn passes. The friction on the thread as 
it passes through the prongs causes a drag, by which the twist or spots are 
better produced. After having passed through the guiding lever in the manner 
hereinbefore described, the yarn is wound off on to bobbins in the ordinary 
manner.—WNot proceeded with, 


3218. B. ACKROYD, Ovenden, near Halifax, and W. MAUD, Halifax, “ Screw 
gill boxes for preparing wool, &c.”—Dated 6th December, 1866. 

Heretofore, when wool or other fibre is being worked out or through “ screw- 
gill boxes” and wound on to a travelling endless cloth to form a lap, there has 
always been a considerable amount of waste of the fibre, in consequence of its 
tendency to spread out or expand during its transit or passage on the endless 


Noattinah “Mm fi 





e of lace made in twist lace ma- 





cloth, and getting beyond or projecting uver the sides or edges of the said end- | 


less cloth when such projecting portions fall to the ground or become entangled 
in the working parts of the machine. To remedy this evil is the object of the 
present invention, and the improvements consist in the employment of two 
levers working upon studs fixed in a bar or rail supported by the framing of the 
machine; also a rotary cross shaft is employed on which are fixed two cams, 
tappets, eccentrics, or fingers, which act against a friction pulley at one end of 
each of the said levers to give motion in one direction thereto, whilst by springs 
or weights a counteracting motion is giver. At the other end of each of these 
levers is a suitably formed plate or finger, which, when motion is given to the 
levers, strikes the wool together, and keeps it within the limits of the endless 
cloth, thereby preventing its falling off, and conseqtuenly unnecessary waste 
of the fibre is avoided. These cams, tappets, eccentrics, or springs may be so 
arranged as to cause the levers to act together or alternately in the same or 
opposite directions. 
3231. R. SMITH and J. RAMAGE, —, 9 * read of yarns used for 
textile fabrics.”— Dated 7th December, 1866. 

The patentees claim, First, the general ar and 
chinery or apparatus for producing yarns of the classes described, or any mere 
modification thereof. Secondly, the use and application of the hollow spindle, 
tube, or stud, on which the pirn carrying the spotting thread is rotated, and 
through which the main or central thread passes, as described, or any mere 
modification thereof. Thirdly, the peculiar class of cloth of the fancy “ winsey ” 
or “ linsey ” texture produced by means of the wefts being entirely or partly of 
the class of yarns described, or any mere modification thereof, 
3250. J. TOLSON, Huddersfield, “‘ Apparatus for twisting or doubling yarns or 

threads of wool or other fibrous substances.” — Dated 0th December, \ #66. 

This invention relates to means of twisting or doubling yarns or threads in 
such manner as to produce what is technically known as “ French twist,” or 
the twisting together of two or more threads of different colours of yarns in an 


hi 








3257. C. E. BROOMAN, Fieet-street, London, “ Looms for weaving.” —A communi- 

cation.— Dated \\th December, 1866. 

This invention consists, primarily, c of a new or improved “ taking-up motion’ ’ 
in looms for weaving, and applies to power looms whether used for plain or 
fancy The main features of the invention are, First, the 
ea eee Seeat: 
or 


speed. “ree ah cannot hey described without re 
3260. J. VARLEY, . ae Bridge, near 'e, Yorkshire, ** Machinery for 
assorting silk and other fibres. sn Dated llth , 1866. 

This invention cannnt be described without reference to the drawings. 

3 77. W. and J. W. Woop, Monkhill, near Pontefract, Sas S eanee 
of fibrous yarns or threads.” -Dated \3th December, | 

This invention consists in making these fibrous yarns or = of long and 
short fibres in such manner that the long fibres are drawn into the centre of 
the yarn or thread, and the short ones placed outside.— Not with. 
3362. J. STUDLEY and E. JACKSON, Shipley, near Leeds, “Apparatus for combing 

wool, &c.”""— Dated \2th December, 1866. 

This invention consists in mounting or jointing the said bottom ends of the 
frame of the transfer comb upon levers hinged intermediately thereof to the 
main framing, and these levers are operated by cams or tappets fixed on the 
“nip shaft,” also a rod is connected at one end to the said frame, and at the 
other to one arm of the said lever, which is hinged to the main framing, and 
the other arm of this said lever is connected by another rod to the nip frame, 
or the frame carrying the nipping jaws, so that as the said nip frame moves in 
one direction it moves the frame of the transfer comb in the other direction, 
The dabbing brush is worked or operated by means of a lever, a combination of 
two or more levers hinged to the main framing, and a tappet or cam fixed on 
the nip shaft, or by crank stud plate or eccentric fixed on another shaft and 
driven by gear from the said nip shaft.—Not proceeded with. 

3167. J. NUTTALL, Walmersley, Lancashire, “ Looms.”—Dated 3rd December, 
1866. 


th fos 


d without to the drawing 


Class 4. AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour, 
Millis, dc. 
3368. J. HOWARD, Bedford, “ Mowing and reaping machines."—Dated 2\st 
December, 1865. 

This invention relates to a novel construction of reaping machine, convertible 
at pleasure into a mower, in which the finger bar and cutter bar are adjustable 
by a hand lever accessible to the driver while on his seat, and in which an 
economy of power is obtained in the working of the raking apparatus, while at 
the same time that apparatus and the platform follow the movements of the 
finger bar, and maintain the same relative position to each other. The inven- 





This invention cannot be d 


| tion cannot be described without reference vo the driwings. 


3377. A. 8. and H. H. AYRE, Kingston-upon-Hull, “ Apparatus for drying 
wheat, barley, rice, &c.”—Dated 22nd December, 1966. 

The object of these improvement: is to eifect the drying of the matters under 
operation without the necessity of exposing them to the fumes of sulphur 
arising from fire heat or otherwise. For this purpose the patentees employ a 
double cased cylinder heated by steam and closed at both ends, save for the 
ingress and egress of the article to be dried, and the blast of air hereafter 
referred to. This cylinder is attached to a hollow axle, 80 as to revolve with 
it by means of hollow spokes or arms around the axle for the admission and 
exit of steam for heating the outer case or cylinder. Fitting the interior of 
the cylinder is fixed a worm or spiral band, perforated or otherwise, with a 
pitch of six inches, more or less, as required, This worm is further fitted with 
steps formed at a considerable angle, in order that the article to be dried may 

be carried a certain distance (say one-fourth) up the side of the cylinder, and 
oon be allowed to fall off, and in so doing to meet a blast of air in its greatest 
strength, facilitating the driving off of the moisture from the matters under 
operation. The apparatus thus arranged to revolve rests upon carriages at 
| either end, and is slightly higher at one end than at the other, in order to 
facilitate the removal of the condensed water from time to time formed in the 
outer case, which water is allowed to escape by means of self-acting spring 
valves. The grain or other article to be dried is conveyed by means of an 
endless strap or band to the higher end of the cylinder, and there introduced 
by means of a hopper fitted with a shutter for regulating the feed. As the 
cylinder revolves the grain or other matter passes along the spiral band, and, 
being carried by the steps before mentioned up the sides or inner surface of the 
cylinder, and falling off, is in this manner thoroughly turned, the damp air 
being carried off by means of a powerful fan or exhaust. If hot air be required 
it may be supplied from iron pipes fixed for the sake of economy in the ordinary 





furnis! 
' either placed obliquely or in a perpendicular direction. 


ion of ma- | 


irregular manner, so as to produce various fancy effects in fabrics woven of or | 


with such yarn. The improvements consist in applying a series of stationary 
guides in front of the drawing rollers of spinning and twisting mules or ma- 
chines to conduct yarns from bobbins placed on an ordinary creel to be twisted 
with yarn or yarns passing betwixt the drawing rollers in the usual way. Also 
in substituting an intermittent motion to the drawing rollers, instead of the 
present continuous motion, by means of a driving wheel having alternately 
blank spaces and teeth, or by the employment of a star wheel, or other equiva- 
lent means of producing an intermitient motion. Also in mounting the spin- 
— or twisting spindles in a separate pair of rails, or a frame hinged to the 

carriage and capable of oscillation. A suitable number of catches are also pro- 
vided to act upou this frame during the draught or drawing out of the carriage 
to prevent the forward movement of the spindles when the drawing rollers are 
not in motion ; ; the twist motion being continued, whereby the desired effect is 

proceeded with, 


d.— 





products of combustion pass, and which, when heated, help to 
— The bridge is placed near the back end of the boiler.— Not poke 





Class 2.—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
9 and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 
3191. W. E. HICKLING, Leicester, “ Apparatus for the og of collisions 
and other accidents on ‘on railways. ”— Dated 4th December, 1 
By means of this invention, if a train break down on any ‘ae of the line, 
or for any purpose, or by any means be brought to a standstill, then any train 
which might bappen to be following would be stopped before arriving at the 
place where the first train was standing or had broken down. The inventor 
Droposes fo eect this by making apd breaking contact of an electric current 
alternately for Ing two electro magnets which 
com aptans 6 eaten anal date on aotawed oan place in the station 
master’s office the number of times contact has been ene thereby 
showing Roe Hanae aaa proceeded with 
3201. H. F. SWEURS, Regent-street, London, ‘I 
communication bet 


‘passengers, guard, and driver of railway trains; and the application of the 
above signals substantially as described. = 


3251. w. HOPKINSON, putes, “ pteay for combing wool and other fibrous 
substances.” — Dated 10th December, | 

This invention relates, Firstly, to ~heay ‘of working or operating the upper 
nipping jaw employed in such machinery, and the improvement consists in 
having the said top jaw attached to a sliding frame which is operated or raised 
and lowered by means of tappets or cams and springs in a sin.ilar manner to 
that in which the lower jaw is operated. The said tappets or cams are fixed on 
the same shaft as the cams for working the lower jaw, and are adjustable there- 
on so as to act at proper times on friction rollers attached to the slidable frame, 
which is fitted to slide on square parts formed and fitted on the said cam shaft. 
Secondly, this invention relates to a method of attaching the upper jaw to the 
slidable frame, and in means of ready adjustment thereof to the bottom jaw, 
and consists in having the said top io made of a T form, or broad at its upper 
edge, which is planned true at right angles to the direction ‘of motion of the said 


~ which it is supported (aad capable of adjustment) in brackets attached to the 
sliding frame. 
3254. R. CLAYTON, J. RAPER, J. GOULDING, and W. HOWARTH, Bradford, 
“Looms for weaving.” —Dated \1th December, 1866. 

This ramos roflrene> in oa the tappet shaft of swivel looms while the 
swivel shuttles are producing the pattern, and in again starting the tappet shaft, 
while weaving the plain or figured ground between the pa 
ing the ground during the process of as the pattern. The improvements 
are applicable to looms for weaving fabrics either with or without swivel 





shuttles. The invention cannot be described without reference to the draw- 
ings. 


flues of the boiler furnace, with their ends protruding the brickwork at either 
end, and connected to the blast. On passing out of the cylinder at the lower 
end the grain or other matter may be subjected to a cold blast for the purpose 
| of cooling, and is then carried by means of elevators to any part of the build 
ing required. The speed of the machine is regulated by means of cone drums 
or otherwise. 





Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, de. 
3376. H GOODFELLOW, Madeley, Stafford,“ Apparatus for grinding clay, &c.” 
— Dated 2ind December, 18o6, 
The object of this invention 1s to grind clay and strong maris so that a great 
= of labour now necessary in the ordinary manner of preparing clay for the 
uzging mill may be saved, The object is also so to piace the apparatus for 
pared the clay, that when in a proper condition the material may fall into 
the pug mill beneath, aud so by the practical combination of the two the 
finished material may be prepared at a very great reduction in cost. The 
apparatus is particularly intended to dispense with the very expensive system 
ot wheeling ground mar! into large heaps to be watered, sometimes turned over 
afterwards tempered by the moulder, and then wheeled back to be pugged. 
Upon an upright shaft is hung a conica! runner having cast upon it certain 
ribs cr projections, which are placed in an obiique direction. The said cone- 
shaped runner works within a strong metal casing of suitable shape and size, 
which is provided internally with certain other ribs or projections, to corre- 
spond with those with which the runner is hed, except that these may be 
The mari is supplied to 
the grinding apparatus from a platform fixed to the upper part of the cone- 
shaped casing, and it will be obvious that, as the ranner revolves, the clay will 
be ground and worked downwards to the bottom of the cone. From here it 
falls into the pug mill underneath, but which is no part of this inveation 
except as far as regards its combination with the grinding mill and its position 
in respect of the said grinding apparatus. Part of the metal casing within 
which the cone-shaped runner revolves is made recessed and set back from the 
runner. It is also removable at pl and by prefe forms that part 
of the casing over which the mari is supplied to the apparatus for grinding 
from the platform. The object of this is to allow stones and other 
hard foreign substances which may be in ths mari to remain in the said 
recessed space while the clay is A 4 ground, until the casing being removed 
the stones may be taken out. Motion may be given to the apparatus by any 
convenient means. 








Class 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, de. 
3249. W. C. NANGLE, Woolwich, “ Improvements in armour-plating, or pro- 
tecting vessels of war, forts, and other like structures, and in the manufacture 
of the plates and material employed therein.” —Dated \0th December, 1866. 
The patentee claims, First, constructing the armour-plating or protection of 
vessels of war, forts, and other like structures, substantially as described, the 
armour-plating proper being inside an outer protective plating so that the 
inner plating does not receive the first impact of shot or shel!, and so that the 
outer plating has a tendency to cause the shot to deviate from a direct line. 
Secondly, the manufacture and employment as armour-plating of plates having 
knobs or ———> substantially as and for the purpose described and 
ngs. Thirdly, the manufacture and employment as 
an outer Ah 1 to armour-plating of blucks ey projections tapered or 
bevelled at the extremity, and curved in ——_ ‘direction, substantially as 
and for the purpose described and ‘ourthly, the 
manufacture and employment in combination wb armour- ur-plating of biocas 
formed of pieces of hides cut before tanning, and mixed after tanning with 
marine glue, or other like binding material, and then submitted to powerful 
pressure, substantially as and for the purpose described. Fifthly, the employ- 
ment of boxes to contain the inner and outer " platings and other parts, substan: 
tially as described and rep d in the 
3252. E. J. WARMINGTON, Brighton, * Improvements in breech-loading fire arms, 
and in cartridges to be used therewith.” — Dated \0th December, 1866. 
The objects of this are to en fire-arms an! 
earasttgns to bo ened Geerentits Chas tho Soeech euay be opened and the haminer 
** cocked” by ine ordinary acto palling a trigger, and alo that the ordinary 
act of pulling the t of the fire-arm close the breech, explode the 
cartridge, and, if desired release oF ay case from its bmp | ot posiliou 
within the barrel, so that when the breech is again opened the cartridge case 
may be forward farther into the barrel on the insertion of a fresh cart- 
tidge.— Not proceeded with. 
3253. W. E. NEWTON, Gaweeiens, London, “ Improvements in breech- 
JSire-arms, and in cartridges and bullets for the same.” —A communi- 
cation.— Dated 10th December, 1866. 














fe 





This cannot be di bed without to the drawings. 
3293. F. W. REEVES, Notting Hill, London, and J, B. MUSCHAMP, Pembroke- 
road, a substance.” — Dated 16th December, i»66. 


London, * 
This invention relates to the manufacture of highly explosive substances bya 
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novel treatment of vegetable fibres, which are by preference obtained from 
common rags of various descriptions. The rags are first boiled for several 
hours in caustic alkali, or other alkaline solution, and after being thoroughly 
washed are reduced or torn into shreds by means of a rag engine, or other 
suitable apparatus or machine. A solution of chioride of lime or other suitable 
agent is then employed to complete the disintegration of the fibres or pulp, 
which solution also bleaches the said fibres or pulp, and destroys all colouring 
matter which might be contained in the various kinds of rags being treated. A 
smal! quantity of diluted sulphuric or other acid is then added to the chloride 
of lime. The fibres are then thoroughly washed, and after being reduced to the 
requisite shortness by a pulping engine, or other macerating machine, are, by 
means of a suitable sieve, strainer, or mould, separated from the water hoiding 
them in solution, which passes away, leaving the fibres in a fibrous mass. The 
said fibrous mass is then by means of rolls, or other suitable pressing machinery, 
formed into felts or sheets of any required size and thickness, and after being 
thoroughly dried are steeped in a solution consisting of sulphuric and nitric 
acids, combined in proportion, varying according to the purpese for which the 
explosive material is to be employed. 
3301. A. ROLLASON, Commercial-road East, Limehouse, ‘* Blasiing cartridges 
and fusees.” — Dated ith December, 1866. 
In carrying out this invention a case or shell is made of paper, or other 
uitable material, similar to a rocket case. This case is to be closed at the 
bottom, and is to be placed in a mould, after which, if the cartridge be 
intended for blasting purposes, the end of a fuse, such as is commonly used in 
mining operations, is p!aced inside the case, either on one side of it or down 
the centre. The end of the fase is made to rest on the bottom of the case, 
which is then to be filled with gun cotton, or other analogous compound con- 
sisting of pyroxyline rammed down very tight with a rammer, or by hydraulic 
Pressure. In this latter case the patentee does not use a shell or case, as before 
named, but simply encloses the cartridge in any suitable wrapper, either water- 
proof or not, as may be desired, the fuse during the filling of the cartridge being 
protected from injury by being received in a groove prepared for it in the 
rammer. When making cartridges for artillery purposes or for sporting or 
other guns or rifles, the gun cotton or pyroxyline compound may be modified 
or reduced in strength or explosive power by mixing with it unprepared 
cotton, wool, paper, pulp, or other inexplosive fibre or pulverised material. 





Class 7.~-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upnolstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 


3288. H. BRINSMEAD, Rathbone-place, Oxford-street, London, “ Construction of 
pianofortes "— Dated \4th December, 1366. 

This invention relates to improvements in the constraction of the “ action ” 
of upright pianofortes, the object of the invention being to insure the escape- 
ment of the hammer from the string immediately after the blow is struck, and 
prevent it from blocking or stopping the vibration of the string, and at the 
sai.e time to check the han:mer and prevent it from vibrating and repeating 
the blow, as sometimes occurs. With slight modifications the invention may 
be alse applied to pianofortes of the horizontal construction. In constructing 
anew “action” on the improved principle, the patentee dispenses with the 
* hopper,” and allows the lower end of the sticker to rest on the rear end of 
the key. Theupper part of the sticker works against a notch formed in the 
* butt” of the hammer, and projects a forked or slotted finger which embraces 
a screwed wire projecting from the sticker near the upper end thereof, which 
wire is furnished with an adjustable nut or stop. The instant that the 
hammer strikes the string the slotted finger comes against this nut or stop and 
withdraws the upper end of the sticker from the notch of the *‘ butt,” and 
aliows a spring to draw back the hammer out of the way of the string at the 
same time that an adjustable check or stop—also fixed to the sticker but on 
the other side —comes against the lower end of the butt and stops the vibration 
of the hammer, thus preventing the possibility of its repeating the blow how- 
ever slightly ; or the adjustable check or stop may be fixed on the finger, and 
act against the upper end of the ** sticker.” 
3290. A. Woops, Liverpool,‘ An improved hammock cot, and means for sus 

pending the same.” — Dated 14th December, 1866. 

The object of this invention is to provide a suspended berth or place for rest 
i i y the 5 the reversible hammock cot, which shall be 
comfortable, easily mauaged, and convenient for washing and stowing away. 
This object the patentee effects by constructing of a flexible or woven fabric or 
materiai a berth of an oblong form, with vertical or nearly vertical 
sides with jib ends, the latter being fitted with thimbles. The said bertti is 
made with pockets or loops at both ends, within which stretchers of wood or 
other rigid material are placed transversely to keep, when in use, the bottom 
or lower part distended, These stretchers are easily removed when it is 
necessary to wash or clean the flexible material. To support the weight of a 
person in this hammock, cot ropes are attached along the whole of the upper 
edye or part. A mattress or bed can be used in the said berth when desired ; 
so also could a rigid frame to fit inside, in addition to or without the stretchers. 
The whole of the parts are suspended by two ropes or Janyards connected 
directly to the berth and overhead to the deck; but he prefers the novel 
arrangement of suspenders described in another part of the specification. 





Class 8—CHEMICAL. 
Including Special Chemical and Pharmaceutical Preparations, Pucl 





and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, dc. 
3269. T. BAGGs, /igh Holborn, London, ** Manufacture and treatment of hydro- 
chloric and nitric acids.” —Dated \3th December, 1866. B 
This invention consists in certain improved processes whereby the water | 
combined with the crude hydrochloric and nitric acids of commerce, ox a 
portion thereof, together with various impurities which commonly exist therein 
are separated from the acid by pouring thereon or bringing in contact therewith | 
cold or hot sulphuric acid, with or without the aid of supplementary heat. The | 
separation thus effected may be conveniently conducted in a series of Woolf's 
bottles made of earthenware, stoneware, glass, or other suitable material. The | 
acid or gas to be treated in accordance with this i. vention is placed in the first 
vessel and water in the second, or second and third; sulphuric acid is then | 
poured into the first vessel, with or without the assistance of heat, and as the | 
acid passes overit is absorbed by the water in the second vessel until the 
water is saturated, any escape of acid being taken up by the water in the third 
| 
| 


vessel. When the water in the respective vessels is saturated it is drawn off, and 
the sulphuric acid — the heat giving an evaporating power of which is thus for the 
time exhausted—is then also drawn off and again concentrated by the applica- 
tion of heat, as is well known, by which means it may be used over and over 
again for the same purposes as often as desired. The vessels intended for con- 
densation should be kept as cool ay possible by surrounding them with water, 
or by other convenient and analagous means. Additional heat may be applied 
to the first vessel or retort when necessary. 
3273. C. E. BROOMAN, Fleet-street, London, “ Treatment of lead and argenti- 
Jerous litharge.”—A communication. —Dated 13th December, 186, | 
The object of this invention is the extraction of silver from lead—chiefly old | 
lead, that is to say lead which has been employed in buildings and otherwise — 
aud the treatment of litharge. fhe two characteristic features of these pro- 
cesses are, on the one hand, the employment of superheated steam to oxidise 
the = = ae the ee and silver unattached ; and on the othe, hand the 
employment of a forced passage of oxi i r é 
Ra pe eee = rg des of zinc and of lead throush a bath of 








; Class 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-magnetic Apparatus 
Electrical Apparatus, Galvanic Batteries, dc. 2 

3298. J. P. GILLARD, Paris, “ Apparatus for attracting, exciting, and distri 
buting in various directions, rapid successions ef electric currents derived 
= the voltaic pile, or other electric apparatus.”—Dated 15th December, 
These improvements in apparatus for attracting, exciting, and distributing 
in various directions rapid successions of electric currents derived from the vol- 
taic pile, or from magnets of electric or electro-magnetic engines relates to a 
ari _ which the patentee calls electro-polyphore, in which 

a rapid revolving motion is imparted to one or more arbors, each of them carrying. 
nixed to them, a series of pairs of metal blades, or one or more pairs of metal 
discs, between each pair of which is situated a coil of insulated metal wire, re- 
ceiving the electric current from a galvanic battery or other suitable generator 
of dynamic electricity, the discs conveying the current at extremely rapid inter- 
vals to a series of conductors fixed round the periphery of the said discs, in the 
inner periphery of an euveloping drum, and so as to give rise to rapid succes- 
sion of alternate breakings and closings or formings of the electric current, by 
which means the tension or strength of the current will be considerably’ in- 
creased, and abstracted or attracted with the utmost rapidity from the battery 
or other electro galvanic apparatus , and may be appliedin a much more bene- 


ficial manner than was hitherto ble to ur) i - 
seuakae Goatees — possi’ any purposes for which electric cur. 








f Class 10.—_M ISCELLANEOUS. 
Ineluding all Specifications net found under the preceding heads. 

3178. W. H. HARFIELD, Royal Exchange-buildii don, “ in. 
welders. ethane. “Cabot 
patentee claims as respects one part of the invention the gene - 
ment of apparatus for driving capstans by means of lan aan vay va 
scribed. He also claims the arranging apparatus for driving capstans so that 
the motion of the capstan may be reversed by means of a clutch on the shaft 
of the engines working with two pinions upon it, one or other of which, when 





3179. J. A. COFFEY, Great St. Helen’s, London, “ Heating and cooling fluids.”— 
Dated 3rd December, 1866. 

This invention consists of a bath or vessel supplied with zinc or other metal 
capable of being melted by heat, or supplied with any other substance, such as 
sand, oils, superheated steam, or air or mercury, which are available as re- 
ceivers and maintainers of heat. In this bath or vessel is placed a coil or nest 
of pipes, or of p or tubes containing oil or quicksilver, or 
hot air or other mobile substance. From this a pipe or duct proceeds to a nest 
of pipes or concentric cells, or passages, or arrangement of passages, or tubes 
or vessels, or calorifier, which is to be placed ina boiler or vessel containing 
water, oil, or other thing to be heated. Or for evaporation in a boiler or vessel 
with the head removed. By this means the water, oil, or other substance to be 
heated, will be quickly and effectually raised in temperature by reason of the 
even and thorough distribution of the heat through the whole mass to be heated. 
The bath and the arrangements referred to may be raised or lowered in relative 
position, as required, and be heated by means of a furnace or fire, or other 
source of heat applied thereto. But when the apparatus is to be used for 
cooling, the furnace or fire wi!l not be needed, as cold water or cold liquid, or 
ice or air will supply the place of the heating agent. In lieu of the bath or 
vessel above mentioned a nest or coil or arrangement of passages or tubes, con- 
taining any of the heat-receiving and maintaining substances above referred to, 
may be placed in a chimney-stack or other heated piace. 

3181. J. HORTON, Birmingham, “ Producing metallic tubes, pipes, &c.”—Dated 
4th December, 1866. 

This invention relates to a novel method of facturing, producing, or 
forming metallic pipes, tubes, and other similar hollow articles, and it is so 
designed that such articles may be formed without the use of “ cores,” which, 
by means of this invention, are dispensed with. The improvements consist in 
the application of the principle of centrifugal ferce in the formation or produc- 
tions of tubular articles; for examp'e, a mould of the exterior form of the 
article required is prepared, and placed between two centres horizontally, or so 
otherwise situated that it may be caused to revolve onits axis rapidly. The 
molten metal is introduced into the mould, and the whole is caused to revolve 
rapidly, which causes the metal to be projected from the centre of revolution 
into the various forms and parts of the mould, which become filled with metal, 
and a hollow tube is made within the metal the axis of which corresponds with 
the axis of revolution, the outer surface corresponding with the shape of the 
mould. When the metal is cold it can be removed by opening the mould box. 
—Not proceeded with. 

3185. E. SANG, Edinburgh, ‘‘ Sewing machines.” — Dated 4th December, 1866. 

This invention relates to a simple attach plicable especially to sewing 
machines worked by means of Macpherson’s shuttle, for which letters patent 
were granted to D. Macpherson, the 23rd of August, 1865 (No. 2169), and also 
to such other of the machines already in use as require the supply of thread to 
be drawn off the reel just before and about the time when the needle has reached 
its greatest depth through the cloth. It consists essentially of aj lever or other 
holder actuated by a spring so as to retain hold of the thread, or of the usual 
tension wheel. This lever or holder has a tail piece which comes against some 
adjustable obstacle, or which is acted on by contact with any of these oscil- 
lating parts of the machine which reach the limit of their motion simultaneously 
with the needle, in such a way that by this contact the thread is left free to be 
drawn off the reel at the proper time. This continuance is designed to prevent 
the fault common'y called looping, and the inventor propuses to name it the 
“thread stop.”—Not proceeded with. 


387. F. KOHN, Strand, London, ‘‘ Machine for culting sugar cane.”—A com- 
munication.— Dated 4th December, 1866, 

This invention has for its object the production of small pri tical slices 
from sugar cane, for the purpose of extraction by the diffusion process patented 
by E. Gedge. February 27th, 1866. The machine consists of a revolving disc 
carrying a number of knives, which in their retation pass a fixed knife or cut- 
ter and cut the cane introduced between the fixed and the revolving cutters 
into slices of apris.natical form. The revolving cutters are shaped so as to 
form a series of rectangular steps of equal width anddepth. Each step is sharp- 
ened so asto present two cutting edges placed at right angles to each other. 
A knife of this description will produce a clear sharp cut, both in slicin; off thin 
dises of cane, and also in simultaneously cross cutting the Ciscs into slices of a 
prismatic shape. The cane is fed into the machine by an inclined hopper 
formed with clean flat slides, with its bottom placed at an angle of 65 or 75 deg. 
to the horizontal level. The cane will, by its own weight, slide down the in- 
clined plane, or be pushed down and present itself to the action of the knives at 
a suitable angle. 

3193. T. BAYLEY, Stockport, Cheshire, and J. TAYLOR, Denton, Lancashire, 
** Manufacture of hats or coverings for the head.”—Dated 5th December, 
1866. 

This invention relates to the manufacture of that description of hats or other 
coverings for the head which are made of felt, and to that part or process of 
such manufacture termed hardening hat bodies. The improvements consist in 
the combination of a revolving solid conical block, with an oscillating cap or 
cover, between the surfaces of which (the exterior of the block and the interior 
of the cover) the felt is beaten and hardened. The conical block is mounted on 
a revolving axis, and upon this block the conical felt body (as it comes from 
the carding engine) is placed, and is covered with a loose cover of linen or 
other fabric, the whole being surmounted and covered by the oscillutinz cover, 
which may not revolve, the apex or central axis of which is over that of the 
conical block ; and to the apex of this cover is attached a rod, which may be 
at will connected with or disconnected from a reciprocating motion effected by 
crank or ordinary means, so as to cause the cover to strike or be forced against 
the felt and block at each in any one line taken diametrically through its axis, 
in such a manner as to effect a rubbing or frictional pressure on the felt. 

3196. R. and Ml. HARRILD, Farringdon-sireet, London,** Printing machines.”— 
Dated 5th December, 1866. 

The patentees claim, First, constructing sheet taking off apparatus with 
transverse bars on endless travelling belts, combined with other parts, sub- 
stantially as described. Secondly, constructing sheet taking off apparatus with 
double grippers, substantially as described. Thirdly, the construction and 
employment inside the cap or shield of the cylinder, or on one of the cylinder 
plummer blocks, of an adjustable block with inclined edges for opening the 
grippers to release the sheet, substantiaily as described. Fourthly, the con- 
struction and employment of double grippers for taking the white sheet to be 
printed, arranged and acting substantially as described; Fifthly, constructing 
and fitting a frisket in cylinder machines, substan'ially as and for the purpose 
described; Sixthly, fitting above each inking roller, or as many of them as 
desired, a rider, or small roller set a little askew, or at a slight angle with the 
inking roller, as and for the purpose described; Seventhly, the construction 
and employment of what the 7 tees call a comy i traverse wheel for the 
purpose described and substantially as shown. 


3205. T. J. CHUBB, Chancery-lane, London, ** Means of and apparatus for 
separating substances of different specific gravities."—Dated 5th December, 
1866 

















These improvements apply to the separation of ores of iron and other metals 
from the impurities with which they are usually found mixed. To this end 
the mineral is reduced to a granular or pulverised state, if not already in the 
form of sand, and separation of the valuable ore from the impurities with 
which it is mechanically mixed is effected by means of an inclined perforated 
bed or table on which the particles are keptin agitation by means of puffs of air 
being made to pass up through the perforations of the inclined table or bed, and 
through the mass of ore that lies thereon. This per‘orated inclined bed or table 
is not only set at an inclination, but isor may be also canted a little on one side, 
so that one of the lower angles of the table is lower than the other. The table is 
also provided on its upper side with two or more series of diagonal bars which 
act as stops or guides to the downward passage of the puiverised substance on 
the bed. One of these sets of diagonal bars extends from the left to the right 
in a diagonal direction across the table, while the other ect extends also dia- 
gonally, but in the opposite direction, from right to left across the first set, 
leaving spaces beneath the pulverised materials to be operated upon. are fed on 
to the table or bed at the top corner or end, and as they pass down they will 
be lifted up slightly by the action of the puffs of air from below, until all the 
lightest particles reach the surface, and as they accumulate they will pass over 
and between the diagonal bars from one to the other until they reach the 
bottom, whence they will ultimately pass off at one corner, while the heavier 
particles from their specific gravity will remain behind, until they so far accu- 
mulate as to be forced over the lowermost diagonal bars, and ultimately reach 
the lowest corner of the bottom of the table, whence they will be delivered and 
at the opposite corner from where the lighter particles leave the bed. It will 
now be understood that, as by the continual agitation caused by the air the 
lighter particles will always have a tendency to come to the surface, a perfect 
separation of the ore from its lighter impurities will take place, and that the 
action of the apparatus will be i In bination with the separating 
apparatus there are mechanical appliances for crushing the ore and drying, 
sifting, and boring it so as to obtain the grains nearly of the same size.— Not 
proceeded with. 

3211. L. Cope, Manchester, “ Machinery or apparatus for pressing, smoothi 
or ironing the surfaces of fabrics.” — Dated 6th December, 1866. 7 

This invention relates to apparatus for pressing the seams, hems, or surfaces 
of fabrics, and is especially useful in making garments, and it is intended to 
be used instead of the ordinary iron or goose now employed. The improve- 
ments consist in the use of two shafts mounted parallel to each other in a 
suitable framing, on which shafts two or more discs, having their peripheries 
nearly in contact, are secured, the surfaces of which peripheries varying in 
form and width according to the description and position of surface requiring 
pressing. For seams the surfaces would be nearer, and for flat surfaces wide, 
and for corners or angles concave and convex, fitting each other. Oneof the 
shafts is mounted in adjustable hearings, so that it can be raised or lowered by 
a treadle and the pressure on the fabric thereby adjusted ; a fly-wheel is pro- 
vided to assist in turning the discs, which may either be effected by hand or 
power. The discs may be heated by metallic heaters placed and secured 
within a recess formed for the purpose on the- side of the disc.— Not proceeded 








8215. J. DARLING, Stanes, , ** Penholder and means of lying ink 





of forcing the ink or writing flaid on to the nibs of the pen, substantially as 
described. Secondly. the application and use of the tube for distributing the 
ink over the body of the pen, as described ; or any mere modification thereof. 


3221 F. LANE, Rotherham, Yorkshire, ** Photographic pressure frames.” —Dated 
6th December, 1866 


, 1866, 

This invention relates to an improved pressure frame for printing positive 
proofs from photographic negatives. It consisis of a back piece to which a 
spring clip is attached, which serves to hold the plate and the pages together by 
one end during the printing. To the front edge of the back piece a flap is 
attached by a hinged joint. allowing it to turn back to examine the ‘print. 
This flap with a part of the back piece forms a backing somewhat larger than 
the plate to be printed from, and this is covered with black velvet, cloth; or 
other elastic material to insure contact between the plate and the paper. 
Attached to the flap are other spring clips fixed to pieces which slide in sockets, 
8o as to allow of their being easi!y withdrawn and replaced on the edge of the 
plate when it is necessary to examine the print. These elips when on give the 
necessary pressure to produce contact between the paper and plate for the 
purposes desired.— Not proceeded with. 

3222. J. C. M’DONALD, Waddon, Surrey, and J. CALWERLEY, Albany-road, 
Camberwell. “* Machinery for printing and cutting into sheets rolls of paper.’’ 
—Dated 6th December, 1866 

This invention cannot be fully described without refererence to the draw- 
ings. 

3225. W. GUEST, Great Saffron-hill, Farringdon-road, “ Manufacture of cords 
or ropes from strands of fibrous material or wire.”--Dated Tth December, 
1866. 

The patentee claims the improved manufacture of cords or ropes from 
strands of fibrous material or wire by means of machinery arranged according 
to these improvements, so as to plait or weave such strands of wire together 
intoa cord or rope, substantially in the manner set forth and described. 


3229. W. A. RICHARDS, Holloway, ** Receptacle for tobacco.” —Dated 7th Decem- 
, 1866. 


The patentee claims, First, the employment of a rigid frame disposed flat- 
wise or broadwise, and covered by elastic material substantially in the manner 
and for the purpose described. Second, the improved receptacle described in 
respect of the arrangement and combination of parts of which the same 
consists. 

3230. J. MCGLASHAN, Glasgow, “ Cap or cover to be applied for securing and 
labelling bottles.” — Dated 7th Deeember, 1866. 

The patentee claims the use or application of a cap or cover in which the 
purpose of a cap or cover preserving the corks of bottles, together with that 
of a label, are combined, producing the economy and advantages deseribed. 
3234. H. C. Lucy, Liverpool, “ Connecting or fastening the ends of iron and 

other metal bands surrounding bales of cotton &c.”—A communication.— 
Dated Sth December, 1866. 

This invention consists in using two flat sided stud pieces which are rivetted 
through the centre of one end of the strap. The outer stud is formed with a 
projection, or overhanging shoulder, which points towards that end of the 
strap, and the other, which is placed say about three-quarters of an inch in 
rear of the first one, has a projecting neck in the opposite direction to the first. 
The back or tops of the studs are formed with inclined planes or curves, or 
both. The reverse end of the strap is per‘orated with a number of longitudinal 
slots which extend in line along the centre of that end of the band sufficiently 
far to Pp for any inequality in the size of the bale which they sur- 
round. The mode of applying the band is by bringing the two ends of the 
strap or band together, whilst the goods it is surrounding are under pressure 
and buttoning the stud pieces into any of the two longitudinal slots, they being 
at equal distance throughout. When the package is removed from pressure 
the two ends of the band become locked. 

3235. T. CHALONER and J. BILLINGTON, Preston, Lancashire, “ Construction 
of tools for graining and putting in the ‘bates’ or pores representing 
different timbers.”—Dated 8th December, 1866. 

This invention consists, principally, of a roller mounted so as to be capable 
of revolving in a frame provided with a suitable handle. The roller may be 
all of one piece of the width required, or it may be made in two or more 
sections capable of being removed and re-arranged or re-placed by others, 
The circumference of some of the rollers is cut, curved, or otherwise formed so 
as to represent te pores or ground work of the wood to be imitated, and others 
are so cut, curved, or formed as to imitate the pattern grain or flowers of the 
wood. These rollers may be used for graining wood for decorative or other 
purposes, and also for graining paper for paper hangings. 

3241. J. DAviEes, Lambeth, “ An improvement in parallel rulers.”—Dated 8th 
December, 1866. 

The object of this invention is to construct what the inventor terms a pro- 
portional parallel ruler, that is to say, a ruler for ruling parallel lines at given 
distances without the aid of dividers or scales, The invention consists in 
fitting in the ruler at about the middle of its length, and, by preference, near 
the ruling edge, a rolling drum divided at different portions of its periphery 
into different proportions by small holes; also in fitting a small plate free to 
slide on a rod parallel with the rolling dram ; this plate carrying a pin or catch 
which, as the drum revolves, takes successively into the holes which are in the 
plane to which the plate is set. While the ruler is in use the plate is pressed 
upon by the finger to cause the pin to take into the holes, and a spring fitted 
beneath the plate raises it when the pressure is removed. A button may be 
fitted to the plate for the finger to press upon; the pressure is removed each 
time a line has been ruled, and the ruler then moves on until the pin takes into 
the next following hole. The rolling drum and catch may be used in conjunc- 
tion with the rolling drums now sometimes fitted to parallel rulers.—Vot pro- 
ceeded with, 

3245. A. S. STOCKER, Lamb's Conduit-street. London, “‘ Manufacture of capsules 
applicable to bottles and other receptacles.” —Dated 8th December, 1866. 

This invention consists in moulding, turning, or otherwise fashioning them 
out of a plastic composition well known in the market, the component parts of 
which being a mixture of glue, resin, oil, water, and whiting. or such-like or 
other suitable plastic or mouldable material or materials, capable of taking the 
desired shape required for the purpose of receiving therein around the 
interior of their rims, linings, or strips of thin sheet cork or such-like or other 
similar or suitable flexible material or materials as may be found useful and 
convenient, to be applied thereto for the purpose of causing them to fit tight 
round the neck or mouth of a bottle or other like receptacle. 

3247. w. F. SMITH and A. COVENTRY, Ordsal-lane, Salford, Lancashire 
“ Improvements in the construction and manufacture, and in apparatus 
employed in the manufacture, of tool-holders and cutters, and in machinery 
Sor grinding or sharpening cutters and tools used in lathes, in planing and 
other machines for cutting and shaping metals and other materials.” — Dated 
10th December, 1866. 

This invention cannot be described without reference to the drawings, 

3248. C. E. BROOMAN, Fleet-sireet, London, ** Manufacture of studs or nails 
~~ upholstery, harness, &c.”’—A communication.—Dated 10th December, 
1 





Hitherto it has not been known how to apply stud machines for making the 
studs or nails employed in upholstery, furniture, harness, saddlery, and: other 
similar purposes, such studs or nails having a nature and form apparently 
opposed to all treatment by percussion. Now this invention consists in the 
mechanical manufacture of these studs or nails by tools specially adapted to 
fhe conditions to be fulfilled. The apparatus consists of a set of tools which, 
being actuated by cams and levers like ordinary stud or nail machines, produce 
at one operation of successive actions the transformation of a wire or rod of 
copper, zinc, or other metal or alloy into a stud or nail suitable for the purposes 
before mentioned.—Not proceeded with. 

3255. W. HOPKINSON, Sheffield, “ Manufacture of sheep shears.’ Dated \\th 
December, 1866. 

This invention consists in turning in the back end of the bow portion of each 
half, and in then connecting the turned-in portions together by rivetting or by 
screwing, welding, or otherwise. The finished shears have thus a bow with a 
recess at the middle or back, the bow being, in fact, composed of two bows, 
which extend from the centre of the back to the rear ends of the two shanks 
or handles respectively. By means of this improvement the shears have a 
better spring, and are less liable to be thrown out of cut than shears formed 
with an ordinary bow. 

3258. E. S. CATHELS, Lower Sydenham, ‘“‘ Apparatus for conveying and regu- 
lating the supply of gas.” — Dated \\th December, 1866. 

This invention consists under one head of an improvement in the mode of 
constructing cast iron pipes or mains so as to get an increased thickness of 
metal along that portion of the main which is to be drilled and tapped for con- 
necting the service pipes thereto, in order to obtain sufficient length of thread 
or screw in the metal of the main to form a strong and secure junction or con- 
nection with the service pipes. This is effected by casting as part of the pipe a 
band or belt about 2}in, to 3in. in width, and having a flat surface along both 
sides of the pipe of such a thickness as to give a total substance from the outside of 
the belt to the inside of the pipe of not less than three quarters of an inch to one 
inch. These two bolts extend longitudinally from the back of the socket to 
within about nine or twelve inches of the spigot end of the pipe, and sectionally 
are on the upper half of the pipe at angles of 45 deg. with central, vertical, and 
horizontal sectional lines. The invention also comprises. an improvement in 
the means of controlling or regulating the flow or pressure of gas in mains, 
more particularly where the pressure is unduly increased by the altitude of the 
ground in which the main is laid. The principle of its action is just the opposite 
of the ordinary governor, that is to say, i dp at the inlet i 
the pressure at the outlet, while on the contrary, diminished inlet pressure con- 
tracts the gas way in the governor, and also decreases the pressure at the outlet. 
This 1s, as before said, by reversing the conditions of theordinary governor, viz., 
by making the usual outlet port the inlet of the improved governor, also 
reversing the position of the cone, by having its apex or smallest end: turned 
downwards. The consequence is: that.an increased Pressure has the 
effect of distending the diaphragm. and raising the cone from .its seat, thus 
enlarging the. gas way and increasing the pressmre at the outlet, while a 
di d eauses the diaphragm and cone to fall and partially close th 
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catch and retain the heads of the studs. Motion 

a spindle and handle, and the spindle may contain a lock by which it may be 

held stationary. 

3268. H. WREN, and J. HOPKINSON, Manchester, “‘ Machinery for dressing 
slates.” —Dated 13th December, 1866. 


This invention consists in the general arrangement and mode of con- 
structing duplex machines for slates whereby time, labour, and 
space are economised. In performing the invention the patentees support in a 
streng cast iron frame the axles of the radial cutting knives, the driving 
by which both the radial cutting knives are worked, and the stationary knives. 
The axles of the radial cutting knives are placed at opposite sides of the 
machine, and the cranks by which they are worked up and down are piaced at 
opposite ends of the driving shaft, and move the knives alternately, so as to 
give the upward motion to one knife while the other is descending ; by this 
arrangement the diagonal stays by which the cutting knives are strengthened 
are brought parallel to each other, and a duplex machine is thus kept within 
the width of a single machine. The usual gauges for determining the sizes of 
the slates are attached to each side of the machine. 

3270 J. ROBINSON, Birmingham, “ Or ting glass.”— Dated 13th December, 
1 





As applied to the ornamenting of a glass globe or moon for a gas or other 
lamp, the inventor takes a plate or plates of metal or other hard substance, 
having the form of that portion of the design which it is intended shall be 
bright; he applies the said plates to the surface of the globe or moon at those 
parts which are to be left bright, and he secures the said metal plates to or 
against the surface of the glass at the required places either by mechanical 
means or by the use of adhesive matter. He then subjects the surface of the 
glass to the action of a rotating wire brush, fed with emery or sand and water, 
or other material capable of roughening or deadening the surface of the glass. 
The surface of the globe or moon is thereby roughened or deadened except at 
those parts protected by the meta! plates, the said parts being unoperated upon 
by the wire brush. After the roushening process has been applied to the 
whole of the surface, or to that part to be ornamented, the metal plates are 
removed.— Not proceeded with. 

3275. J. T. KENT, Nordan, Corfe Castle, Dorset, “ Taps or cocks for drawing off 
liquids.” - Dated 13th December, 1866. 

This invention has for its object the construction of a tap or cock by means 
of which the exact quantity of spirits, wine, or other fluids required at one 
time may be drawn off from the cask or other receptacle, and thus inaccuracy 
of measurement or waste of the fluid be prevented. For this purpose the 
inventor forms upon the tap, by preference beneath the shank of the same, a 
chamber of such a capacity as will just contain the quantity of fluid required 
to be drawn off at one time. A hollow conical plug passes through both the 
shank of the tap and the said chamber, and is open at bottom to allow the 
flu'd to pass out. This plug is provided with a transverse partition whereby 
the fluid is prevented from passing out directly from the shank through the 
open end, and above and below such partition it has apertures formed in its 
side in sucb a manner that, by turning it into a certain position a communica- 
tion is established between the shank of the tap and the said chamber, so as to 
allow the fluid to pass from the cask into the chamber, while, by turning it in 
another position, such communication is cut off, and a communication esta- 
blished between the chamber and the open end of the plug, so as to aliow the 
quantity of fluid with which the chamber has been filled to pass out; and 
again, by turning the plug into a third position such two above-mentioned 
communications are opened simultancous!y, so as to allow the fluid to pass 
continuously from the cask or other receptacle first into the said chamber, and 
thence out through the orifice of the plug, when a greater quantity of the fluid 
is required to be drawn off than the said chamber wi!l contaln.—Not proceeded 
with. 

3278. J. H. PEPPER, Boundary-road, St. John’s Wood, and 8. F. PICHLER, Great 
Portland-street, London, ** Apparatus and automatic figures capable of per- 
Sorming various gymnastic feats.”— Dated 13th December, 1866. 

At the present time many gymnastic feats much appreciated by the public 
are performed by athletes on a swing or instrument known as the trapeze, 
These exhibitions, however, involve considerable risk of life and limb to the 
performer. Now the object of this invention :s to remove this risk by substi- 
tuting an automaton for a living figure, whilst at the same time enhancing the 
gratification of ‘he public, as the automaton is able to undertake feats which 
would be too perilous for a living performer. The swing or instrument has ex- 
ternally the ordinary appearance of a bar suspended by two ropes, but the ropes 
are rendered stiff by bars within; the ropes are connected together at their 
upper ends in such manner that they can be rocked simultaneously, and down 
the interior of one of them passes a light shaft or axis, having at its upper end 
a bevelled pinion gearing with a corresponding pinion which receives its motion 
from a crank handle. At the lower end of the shaft or axis contained within 
the side rope is another bevelled pinion gearing: with a corresponding pinion 
fixed on the bar on which the automator performs, so that the bar can be caused 
to rotate either entirely or partially. The automaton grasps the bar firmly 
with its hands and swings with the trapeze, and being jointed in numerous 
parts as the bar rotates it assumes corresponding attitudes, varying with each 
partial rotation of the bar. The inventors also construct a skating automaton. 
On a large sheet of brass or other material they place a figure with iron skates, 
and undernexth the plate are magnets, which by attracting the skates keep the 
figure in an upright position, and as the magnets are moved about by suitable 
mechanism the figure follows the motions of the magnets, and in this way the 
evolutions of a skater are imitated. By similar mechanism an automaton may 
be made to walk on the under side of a ceiling or other surface. They also 
construct an automaton to walk on the tight rope. The rope has the usual ex- 
ternal appearance as seen from below, but it is a tube with aslot along its 
upper side, and it contains two screws with a nut on each of them; to these 
nuts the feet of the figure are attached, and by turning the screws alternately 
from one end, the figure is caused to traverse from end to end of a rope with a 
motion resembling walking.— ot proceeded with. 

3282. W. R. LAKE, Southampton-buildings, Chancery-lane, London, ** Scrubbing 
machine.” —A communication.— Dated | 3th December, 1866. 

This invention relates to a machine for scrubbing and cleaning the floors of 
dwelling-houses and other like surfaces, which machine is also intended to 
facilitate generally the operation of scrubbing or cleaning wherever the same 
may have to be performed. The said machine is composed mainly of a small 
tank or vessel constructed to contain the desired quantity of water or other 
liquid, and supported upon suitable wheels. The said tank is provided with a 
discharge spout and faucet or plug, whereby the flow of the liquid from the 
tank can be regulated. One or both of the said wheels is or are provided with 
an inclined toothed wheel, which gears into a pinion mounted on the end of a 
crank shaft, from the crank or cranks of which suitable connecting rods extend 
to a brush or other scrubbing implement. When the tank is drawn or pushed 
along on its wheels, a quick rec'procating motion is imparted to the said brush, 
and the operation of scrubbing is effected with comparatively little exertion. 
Eccentrics or other devices may be employed instead of cranks to impart the 
required reciprocating motion to the scrubbing-brush or other implement. 

3284. L. LINDLEY, and F. TAYLOR, Nottingham, “ Sewing and embroidering 
machines.” —Dated 14th December, 1866. 

This invention has for its object improvements in sowing and embroidering 
machines, and relates, First, to an improved mode of operating the shuttle. 
For this purpose the inventors mount the shuttle carrier upon a crank pin 
carried by the cam or lower shaft of the machine; a projection from the 
shuttle carrier is, by a pin joint, connected to one end of a link, the other end 
of which is pin-jointed to a suitable part of the framing of the machine ; the 
face of the shuttle works against a plate, whilst a spring serves to prevent its 
falling out of its carrier, and at the same time pushes it through the loop. By 
these means a compound or elliptical motion is given to the shuttle, thereby 
facilitating its action and greatly reducing the noise and wear generally accom- 
panying the working of the shuttle. The invention relates, Secondly, to an 
improvement on a previous patent granted to the present inventors, dated 
April 4th, 1862 (No. 957), and consists in an improved mode of carrying and 
giving motion to the guide or guides employed for traversing one or more 
equivalents on the upper side of the fabric. For this purpose they form 
the guide on the end of a spring or spring bar, which is fixed to a plate having 
a suitable cam course cut therein, such plate being capable of moving upon a 
centre of motion at the upper part thereof, and fixed to the upper part of the 
machine; a pin takes into the cam course, and gives the to-and-fro motion to 
the guide, whilst a cam or other suitable means acts upon it at the times 
desired to enable it to pass the needle. By these means greater simplicity of 
the parts is obtained.—Not proceeded with. 


3286. T. ANDREW, Commercial-street, London, ‘‘ Construction of puileys and 
lifting gear for raising and lowering weights.” — Dated \4th December, 1866. 
This invention consists in combining a two-toothed pinion and cog-wheel to 
pulley blocks, crabs, and other lifting gear. For example, to the sheave of a 
pulley or drum of a crane a cog-wheel is attached, worked by a pinion con- 
sisting of two teeth, bars, or prongs, by which the cog-wheel can be revolved 
either backward or forward, but which sustains a weight until power is applied 
to revolve the pivion, inasmuch as the two teeth, bars, or prongs thereof being 
level, or in a line with the centre of the said pinion, lock the cog-wheel.—WNot 
proceeded with, 
3291. T. BERNEY, Bracon Hall, Nor‘olk, “ Apparatus for bending bars and plates 
of metal.” — Dated 14th December, 1866, 
This invention cannot be described without refi 








to the drawing 








3292. T. V. MORGAN, Chelsea, and &. HYLES, Battersea, “ Manu/i eof 
ve.” —Dated \5th December, 1866. 

The patentees claim, First, titting the former or forming tool of such appa- 
Tatus:so that in addition to being capable of being moved up and down, it is free 
to be moved and adjusted as the article is being moulded, and 
according to the size or thickness of the article, substantially as and 

P din the drawings. Secondly, the employment in such apparatus of a 
lever substantially as described and represented in the drawings, to prevent all 





other article. Thirdly, theemployment insuch apparatus 
substantially as described and represented in the drawings to stop the revolu- 
tion of the lathe or jigger when the driving belt is moved from the fast to the 
loose pulley of the lathe shaft. 
3294. W. H. BURROUGHES, Soho-square, London, “ Marking boards for billiards, 
&c."”—Dated \5th December, 1866. 

This invention relates to certain improvements in marking boards used to 
indicate the scores in the games of billiards, pool, bagatelle, or other similar 
games, the object being to render the indication of such scores plainly visible 
from a distance. The patentee pr»poses to form the numbered divisions or 
scales of ground glass, or tinted glass in lieu of wood, as they ordinarily are 
made, and to place behind the series of scales a gas or other lamp, so as to 
illuminate the scales. The face of the board therefore consists of wood to receive 
the sliding pointers and of glass, over which the ends of the pointers extend, 
thus showing clearly the number indicated on the glass scale; the top row 
of numbers show the units, and the second row the tens or twenties in the 
usual manner. Below these scales he applies behind the face or woodwork of 
the board two glass discs or circular plates having the numbers in hundreds, up 
to nine hundred or a thousand, radiating from their centres; these are placed 
side by side, and being set on pivots may be turned by a small milled edged 
button or handle, as required in order to bring the hundreds in line with an 
opening or space in the board, whereby the number on the glass disc becomes 
visible by its illumination. The ma’ker may consist of a case or box with 
arrangements for the reception of a lamp or flexible glass tube, so as to render 
the marking board a conveniently portable article.— Not proceeded with. 

3297. 8. CHATWOOD, Bolion, and J. STURGEON, Burley, near Leeds, “ Improve- 
oae = hamme;s and in mechanism uged therewith.”—Dated 15th Decem- 
, 1866, 

The patentees claim, First, the arranging direct-acting steam or other power 
hammers so that the working cylinder, together with the hammer Itself, may 
be elevated or lowered over the hammer block so as to admit articles of varying 
depth under the hammer without limiting the \ength of the stroke, Secondly, 
they claim the arranging power hammers in such manner as to be capable of 
being traversed along slides in such manner as to bring them over different 
anvils or to act on different parts of the work. Thirdly, they claim the 
arranging lever hammers on a rocking shaft in such manner that they can be 
clutched with it when desired to act, and thrown out of gear when their action 
is not required. Also they claim the use of a counterbalance weight to lift the 
hammer head when the clutch is released. Fourthly, they claim the arranging 
the arm carrying the head of a lever hammer, so that it may be adjustable in 
more directions, in such manner that any die which it may carry may be 
adjusted in position. Fifthly, they claim the arranging power hammers in 
such manner that the movement of the hammer in its upward stroke imparts 
&@ movement to the valve, not sufficient to reverse it entirely, but only to close 
the ports, retaining the steam on the lifting side of the piston, and so keeping 
the hammer elevated until the valve is again moved by the workmen to obtain 
another blow. 

3308. W. CLARK, Chancery-lane, London, “ Carburetters.”—A communication.— 
Dated \5th December, 1866. 

This improved carburetter is adapted for positions and conditions where it Is 

not convenient to obtain a blast of air through the carburetter hy the constant 

tof hinery, and it consists in the provision in connection with a 
carburetting chamber and hydrocarbon reservoir of a strong chamber to be 
filled with compressed air, and the air pump may be a permanent fixture upon 
it, or the air is forced into the cylinder by stationary machinery. It is par- 
ticularly adapted for locomotive head lights, railroad and street carriages and 
coaches, dwellings and lighthouses, and also for generating heat. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 

Quiet TRADE IN Iron: Varied Experience at the Works: Fair 
Government Orders: Encouraging Advices from America — 
INDIAN DEMAND FOR Hoops: Shipments vid Cardiff—Goop 
Hoops at Low Rates FROM BeLGruM—UNEMPLOYED LABOUR : 
Skilful Overatives with but Little Work—UNSATISFACTORY TONE 
IN THE MaRKET: Failures and Offers— Messrs. Brarp’s WORKS 
—Pic Iron: Furnaces in Blast: The Dockyard Kentledge: Its 
Market Worth 50s. a Ton: Not Selling—Tue IMPROVEMENTS AT 
Buast Furnaces: Slow Progress—HARDWARES : Continued Im- 
provement—CoaL: Better—MEssrs. BLEWS ANB WEISS FROM 
VIENNA--WORKING MEN TO ReEPorT aT PARIS EXHIBITION. 

THERE is a quiet trade being done in iron throughout this district, 
and the condition of the order books of the different firms varies 
in a marked degree. There are still cases in which firms have all 
their machinery in full operation, whilst others of considerable 
note are not doing four days a week. The firms best off are those 
who are in pretty good odour in certain departments of the Govern- 
ment. Iron is being made in South Staffordshire for use in the 
national arsenal, and other descriptions for consumption in other 
kinds of Government work, and the quantities required being 
large for this district the rates, although somewhat low, yet are 
tolerably profitable. Small orders continue to arrive from most 
parts of the home market; and the advices to hand this week from 
the United States are encouraging in respect of the prospects of 
the future, but are unproductive of specifications of much worth. 
The wheat harvest in the western states being the must abundant 
on record it is confidently anticipated that extensive purchases of 
iron will be made for that part of the country so soon as the corn 
shall have been brought to market. Sheets keepin heavy demand, 
and the supply for general requirements is still under customers’ 
requirements, but hoops are in slightly diminished request. India 
as well as America has recently been taking hoops from this dis- 
trict, but it is not conclusive as to what use they are intended to 
be put. If for baling cotton they are not going in the cut lengths, 
and with the fastenings now so much in vogue in the new world. 

A heavy demand for hoops for our Indian dependency is an un- 
usual circumstance, and it is further unusual for consignments for 
that part of the world to be shipped from South Staffordshire vid 
Cardiff. Recently, however, we have been sending as large a 
quantity of hoops as 100 tons in one order to India in separate 
bundles of 4cwt. each, and such an order has been sent hence to 
the South Wales port named. Withaview to encourage the trade 
at that end of their system the Great Western Railway Company 
are prepared to carry iron to that port at only little more freightage 
than is being charged for transmission to Liverpool from South 
Staffordshire. Upon the hoop branch of the trade here the follow- 
ing has just appeared:—‘‘The reduction of the list rates, ten 
shillings per ton, brings the producers in this district into a posi- 
tion which enables them better to compete with the Belgian 
makers. We have recently inspected specimens of hoops made at the 
Catalab works in Belgium, from the commoner kinds of Cleveland 

ig iron (mottled and white), with a slight admixture of native 
he and in finish and quality they certainly will compare very 
favourably with best South Staffordshire makes, and are offered in 
the London market at low figures.” 

There is much unemployed labour on most hands at both the 
ironworks and the collieries, and there are men employed at works 
where they are seldom without pretty full work who have not 
been making more than a day or two a week for some time past. 
Such men are, nevertheless, amongst the most skilful of their 
order, and they occupy high official positions in the trade unions. 

The tone of the trade yesterday f hursday) in Birmingham was 
not equal to that last week. A feeling of insecurity had again 
sprung up, arising out of two or three local insolvencies. The 
chief of these is that of Messrs. Joseph Whitehouse and Sons, 
ironmasters, of Westbromwich and Smethwick. The firm is now 
composed of three brothers, one of whom has recently been 
engaged in certain bill transactions that have just resulted in two 
actions at law, both of which have gone against the firm, and other 
actions are threatened. Bills continue to be returned on account 
of the transactions mentioned, and some £1700 came back last 
Monday. The firm were recommended by their solicitor to seek 
the protection of the Bankruptcy Court, that the interests of their 
trade creditors might not be = sacrificed, and, acting 
upon the suggestion, they have 
sulted in their being declared bankrupts. 

—one the district works, at Smethwick, 


They 





the steps which have re- | 
two works | 
which they have recently Mechanical Ventilation,” and the paper of Mr. 


closed, and the other the Ri Works, at Westbromwich. 


The amount of the firm’s liabilities has not been mentioned. 
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town, where they carried on at Monmore-green. Their 
liabilities are and their assets £3816, leaving a deficiency of 
over £3000. The creditors haveaccepted 10s., payable in four half- 
crowns, extending over sixteen months with power to assignees to 
realisein case of default. 

Then a gentleman who has long been extensively in 
the iron trade as a middle-man and a non-producer, in 
Birmingham, is now offering a small composition. It will be some 
time before monetary matters here have acquired that ition 
which will prevent one or two occurrences of this nature sen 
ing together producing a most apprehensive feeling. 

One of the two works at Bilston in which Mr. George Beard 
was the chief cake ele one at which, in ——— with Mr. 
Thomas, Mr. Beard rolled wire chiefly— is about to be 
by a firm in which Mr. Stephen Thompson, the proprietor of the 
works, will be joined by Mr. Carmi Rollason, aman of much ex- 
perience in the South Staffordshire trades, and by Mr. South 
who has been occupying a responsible position at the celebra’ 
Old Park Works, Shropshire. Mr. Beard obtained a medal at the 
Paris Exhibition for his excellent case of iron, described at the time 
of its despatch, in THe ENGINEER. This was turned out chiefly 
at the other, the Regent Works. Who is to have the future con- 
duct of these locally famed works it has not yet been arranged. 

The pig iron trade remains as last reported. The furnaces are 
turning out a larger quantity per furnace in blast than was the 
case six weeks ago, but the total number of furnaces now in 
operation are a considerable reduction upon last year. A return 
has just been got out terminating with July. It shows the 
number in blast to be ninety-seven against 135 in 1866. The 
Kentledge, or navy ballast iron, hangs upon the market. A much 
too high a value has been set upon it by the Government and the 
vendors. It is composed of English and Danish iron. The best is the 
Danish, but it is the smallest portion. Its saleable price here is 
set down at about 50s. a ton. 

Relative to a matter of much interest to all persons cnvaved in 
the smelting of pig iron, Mr. George Addenbrook, of the ough 
Hay Furnaces, South Staffordshire, writes upon his plan for 
consuming the waste gases:—During the two years the furnace has 
worked on this plan she has made upwards of twe hundred tons 
of iron per week on an average, the whole of the steam being 
raised and the blast heated by means of the funnel head gases 
taken off. It is quite astonishing how little some people seem to 
know of what is going on round them. Several of the local 
papers, and also the Pall Mall Gazette, have contained articles on 
the fact of the Earl of Granville having adapted some mode of 
utilising his gases at one of his furnaces, and speak of it as if it were 
at all events avery unusual thing, whereas Mr. Sparrow, in North 
Statfordshire, and half-a-dozen of us in South Staffordshire, have 
done the same thing—some one way, and some another—for up- 
wards of six years. We who have worked by virtue of them for 
some six years wonder nearly as much as your readers will how it 
is that so many go on working on the old system when years of 
experience have proved the new one to be a most valuable inven- 
tion; however, so it is, and I presume so it will be with every 
new, invention. 

Hardwares continue gradually to improve a trifle, but there is 
no alteration calling for note. 

Coal is in slightly better demand. 


Mr. Henry Weiss and Mr. Maxwell Blews, who went to Vienna , 


from Birmingham as delegates from the Birmingham chamber to 
represent the hardware trades of the district before the Anglo- 
Austrian treaty, have returned. They say that although the 
political and monetary position in Austria is not in a satisfactory 
state, yet they trust that’in a few months the commercial relations 
between England and Austria may be strengthened and developed 
by a tariff which will be alike beneficial to that country and our 
own. 

After communications between the council of the Birmingham 
Chamber of Commerce and Society of Arts (London), the latter 
have signified their willingness for the council to select ten Bir- 
mingham artisans to visit and report upon the Paris Exhibition. 
The council of the chamber have, however, decided to inform the 
society that the number is insufficient to ensure a proper represen- 
tation of the Birmingham trades; and a sub-committee was ap- 
pointed to make suitable arrangements for the selection of 
qualified workmen to go to Paris for the purpose suggested. It is 
desired that all the principal trades shall be represented. In 
response to an appeal which the council have made £100 has been 
subscribed by the manufacturers in the town towards the 
expenses of the men, but this sum is deemed by the council to be 
very inadequate to their need. 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


Tue [non TRADE: The Late Improvement Continues Unabated : Or- 
ders from America Increasing: Greater Demands Anticipated: 
Russian Inquiries Increasing ; Uneasiness felt as to the Financial 
Position of the Empire : The Success of the Railway Companies 
Application to Parliament likely to Benefit the Home Trade— 
THe TiInPLATE TRADE—THE Steam Coat TRADE: Wo Improve- 
ment to Note—Souta Wat#s InsTITUTE OF ENGINEERS: Papers 
for Discussion at the Meeting at Swansea—BrisTOL AND SOUTH 
Waves Wacon Company : Directors’ Report—Heap v. SAVIN 

-DeaTtH OF Mr. WItttaM CRAWSHAY, OF THE CYFARTHFA 
Works—THE OGMORE VALLEY COLLIERIES. 


THERE is little change to note in the iron trade during the past 
week. The improvement which took place at the commencement 
of the present quarter is generally admitted to a very great 
extent to continue unabated. The orders from America are im- 
proving, although they cannot be said to be heavy, but they are 
still numerous; and although an immediate resuscitation is not 
anticipated, it is believed that the American demand will increase 
in a much greater ratio month by month. The inquiries from 
Russia are also increasing, and a large quantity of railway iron is 
being sent to that country; but owing to the new loan some un- 
easiness has been created in the minds of merchants as to the 
financial position of that empire. Oving to the favourable 
results of the applications le by several of the railway com- 
panies te Parliament for raising additional capital it is ogues 
the same will have a beneficial effect on the home trade, although 
it may be but slowly realised. 

In the tinplate trade business has decidedly improved, the mills 
being fully employed and prices firm. 

During the week no material alteration has taken place in the 
steam coal trade, the operations being of such a character as fail 
to give satisfaction to the proprietors of the district. The ship- 
ments to several of the continental houses are not to the extent 
they were at the corresponding period of last year, and orders are 
still rather slowly received. Employment at many of the collieries 
keeps rather irregular, some weeks being mms | ana while 
others are slack, and the pits keep going three and four turns. 
Although dulness has prevailed for such a length of time, there is 
a determination on the part of the leading houses not to resort to 
underselling, which is oftentimes had recourse to when there has 
been a stagnation for along period. For house coal there is an 
average trade done with coasting buyers, and the local consump- 
tion is beginning to show a slight increase. 

At the meeting of the members of the South Wales Institute of 


Engineers, to be held at Swansea on the 17th instant, the follow- 
ing papers will be discussed :—‘‘ On the Duration of 
es 


the South 

Coal-field,” by Mr. Bedlington; ‘‘On the Port of Newport 
and its Coal-field,” by Mr. Bassett; ‘‘On the Cornish Engine,” by 
Mr. Loam. The discussion of the paper of Mr. Pearce, “‘ On 
ivian, “* On the 
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will be read and discussed :—‘‘On the Tillery Coal Seams and 
Workings, Abertillery,” > Dyne Steel; ‘‘On Davies’ Self- 
acting Steam Striker,” by Mr. D. Davies; ‘‘On Patent Fuel,” by 
Mr. tt; “On Bessemer Steel,” by Mr. Walter Child; On 
Overwinding, and how to prevent it,” by Mr. W. Fairley. 

The following report of the directors of the Bristol and South 
Wales Wagon Company, Limited, will be presented to the meeting 
on Tuesday next:—“ Having completed the seventh year since the 
formation of the company, it is exceedingly gratifying to the 
directors to be able to present to the shareho _the accom- 
panying statement of accounts, which will be found on comparison 
to be much more favourable than any previously submitted, for it not 
only enables the directors to recommend the same dividend as last 
half-year but also to propose a considerable addition to the deprecia- 
tion fund. The revenue accounts shows a disposable. balance of 
£10,382 6s., after carrying £2107 18s. 3d. to the depreciation fund, 
being the usual 5 per cent. on the cost of wagons let onhire. Out 
of this balance the directors recommend a dividend should be 
declared at the rate of £10 per cent. per annum, with the 
addition of a bonus of 1s. per share, equal in the te to £12 
per cent. per annum, and that the sum of £1000 should be carried 
to thecontingent fund, and afurthersumof £1000 to the depreciation 
fund, which will absorb the sum of £9625 6s. 4d., leaving a 
balance of £756 19s. 8d., to be carried to the current half-year’s 
account. The rolling stock now belonging to the company consists 
of 4820 wagons and carriages, being an increase of 503 during the 
half-year, after deducting the sale of five, and redemption of 
fourteen, which had been completed within the same period. The 
retiring directors, by rotation, are Mr. Thomas Gibson and Mr. 
Charles Hardcastle Hewitt, who are eligible and offer themselves 
for re-electi The auditors also offer th ves for re-elect 

At the Vice-Chancellor’s Court the case of Heald v. Savin has 
been heard. It was a suit instituted by Mr. Heald against Mr. 
Thomas Savin, the railway contractor, and the inspector of his 
estate, for the rectification of a mortgage deed by the insertion of a 
strip of land which had been inadvertently omitted, and for the 
completion of an agreement to sell the whole ecoeey. It appeared 
that when the plaintiff advanced Mr. Savin £20,000 upon mortgage 
of a hotel he was building at Borth, a watering place in Cardigan- 
shire, this narrow strip of land lying between the hotel and the sea, 
which had been bought by Mr. Savin to prevent the previous 
owners from building over it, and thus intercepting the view, was 
intended to be but was not included in the mortgage deed under 
which the sale was now pro tobemade. The Vice-Chancellor 
made a decree for the rectification of the deed. 

Mr. William Crawshay, of the Cyfarthfa Works, died on Sunday 
evening at ten o’clock, at his seat, Caversham House, near Read- 
ing, in the 80th year of his age, having been born in 1788. The 
history of the Crawshay family is bound up with that of Cyfarthfa, 
the iron works at Merthyr, so long associated with Mr. Crawshay’s 
name. The Crawsha farnily is Yorkshire, and Richard was the 
first member of it who became connected with Cyfarthfa. He 
appears to have been the making of that concern. He is de- 
scribed as “‘a rugged Yorkshireman—keen-witted, strong tem- 
pered, and blessed with that kind of iron will which brooks no 
opposition, but must force its way.” He prosecuted his enterprise 
and died a millionaire. Mr. Richard Crawshay was succeeded by 
his son William, the father of the gentleman who died on Sunday. 
When the works came into the hands of the subject of our notice, 
which was about five years after his grandfather’s death, they 
very soon began to wear a different aspect, and were made highly 
productive, In 1819 there were six furnaces, and the average yield 
per furnace was 65 tons; in 1857 there were eleven furnaces, and 
the average yield 120 tons. Mr. Crawshay’s career has been one of 
singular success, characterised by smart speculations and successful 
adventures. Like all men of strong individuality, his actions have 
carried with them the impress of a man above the ordinary stamp. 
Firm, even to the border of stubbornness, bold, even to the margin 
of rashness, he has yet proved that he did not lack the truest and 
most generous impulses in his relation with the world; that his 
mind was not warped solely to the gathering of wealth, nor his 
life of action simply that of speculation, He started into life 
with two mottoes—honesty and perseverance. These were the 
indices to his policy, the causes of his success. When Austria 
and Russia menaced the asylum of the Hungarians, the deeeased 
gentleman was the first to step forward and Tread a list with £500 
to preserve inviolate their freedom. His connection with his 
workmen has been a just one. If the men were taught not to 
expect unwise leniency and license, they also learnt that justice 
between man and man, irrespective of position, would always be 
meted out to them. Of such an one it may well be said that he 
leaves behind him a mark for the instruction and guidance of 
future generations. 

The workmen employed at Messrs. Brogden’s collieries, in the 
Ogmore Valley, were taken on a trip to Porthcawl on Monday last, 
accompanied by several of the agents of the firm. The party were 
favoured with delightful weather, and on the arrival at the port 
the various objects of interest were inspected. The after part of 
the day was spent in foot-racing and dancing on the green, to 
the enlivening strains of the Tonddu band. The excursionists 
started to return home about seven o’clock, where they safely ar- 
rived, highly delighted with the treat so liberally provided for 
them. It may not be generally known that the Ogmore Valley 
extends seven miles northward from Tonddu; the Rhonda Valley 
lying to the east; the Garw and Llynvi Valley to the west; while 
the Vales of Neath and Aberdare lies further ahead. Messrs. Brog- 
den’s Ogmore collieries comprise five horizontal openings or levels, 
producing about 400 tons of coal per day. Two pits are being 
sunk for Messrs. Brogden to the Aberdare steam oun seams, which 
are expected to — up great mineral wealth, and increase largely 
the output of coal. There are other coal-fields in process of deve- 
lopment, namely, Nant-moel, Blaen-oswr, Cae-du, and others, 
which will in time make the Ogmore Valley a thriving settlement. 














SCOTLAND: ITS TRADE AND OPERATIONS. 
(From our own Correspondent.) 


THE GLascow Pic Iron MarketT—MANUFACTURED IRON—THE 
CoaL TRADE—LAUNCH OF THE STEAMSHIP BALTIMORE—MEET- 
ING OF MINERS AT WISHAW— DEMAND FOR MINERS IN ENGLAND. 


THE pig iron market has been a little firmer in tone during the 
past week, with a slight advance in prices. On Wednesday, 
several lots were done at 52s. he cash, 53s. and 53s. 14d. one 
month. Closing buyers 52s. 104d. cash, and 53s, one month. The 
stock in store has been reduced 6815 tons during the month, and 
now is 242,353 tons; noe in Connal and Co.’s stores 224,026 tons, 
with warrants in circulation for 209,540 tons; and in Canal 
Co.’s store 18,327 tons, with warrants circulating for 15,500 tons. 
Full quotations are as follows:—Pig iron, mixed numbers, warrants, 
52s. 103d. to 53s.; No. 1, g.m.b., 53s. 6d.; No. 3, 52s. 6d.; 
Gartsherrie, No. 1, 60s.; Coltness, No. J, 60s.; Glengarnock, (at 
Ardrossan), No. 1, 57s. 6d. 

The shipments of the week are rather above those of the corre- 
sponding week of last year. 








In coals we have no alteration to note in the prices, but orders 
come in more freely, and the trade assumes a livelier tone. 

The advices of coal shipments at the principal ports, show an 
ae poe largely in excess of that of the corresponding week of 

it year. 

‘A splendid steamer named the Baltimore was launched on 
the afternoon of the 23rd inst., by Messrs. Caird and Co., for the 
North German Lloyd’s, intended as the first of a line of steamers 
to run between Bremen and Baltimore. The launch was highly 
successful, and the ceremony of —— ship was performed by 
Mrs. Robert Blair, of Harflu. The timore is of 2065 tons, 
285ft. long, 39ft. broad, and 30ft. depth of hold, and her engines 
are to be direct acting, and of 300-horse power collectively. en 
launched the vessel had all her boats and anchor davits set, had 
steam winches, chains, and tanks on board, and her cabins are in 
a very forward state. The rapidity with which she has been built 
is almost a marvel. Her keel was laid on the 27th February last, 
and she has been turned off the stocks in five months and one 
week thereafter. The Baltimore is a beautiful vessel, and will no 
doubt add to the established fame of her world-known builders. 

A general meeting of miners was held in the public park on the 


evening of the 2nd inst. There was a large attendance. A roll of | engineers having 


aap or Delis, 6 SO ES 2ee or orn, The proposition met 
wi' Pegged Messrs. Palmer, of Jarrow, have submitted 
for se of the Admiralty two models of turret war 

total make of pig iron in the Cleveland district in 


vessels. 

the half-year ending December 31st, 1866, was 479,324 tons; for the 
half-year ending June 30th, 1867, the make was 562,499 tons, 
showing an increase of 83,175 tons upon the p ing six months. 


receding 
It appears that the demand the whole of this extra pro- 
duction, with the exception of about 8000 tons. A few good 
orders for railway matériel have come into the north. There are 
now eighty-one furnaces in blast in the Cleveland district, and 
pay dap of blast. The first sod of Thornley new pit has 
just cut. The pit is on the estate of the Rev. T. Wilkinson, 
called Whitley Hill, and is about a quarter of a mile from the 
l branch of the North-Eastern Railway. Mr. James 





Hartlepoo 
Coxon, of Trindon, has the contract for the sinking. A screw 
| steamer, the Avon, of 300 tons register, has been launched from 
| the yard of Messrs. Pile, Spence, and Co. She has been built for 

Messrs. Alston and Co., of West Hartlepool, and is intended for 
| the coasting trade. 

Instructions were given to the executive committee by the minin; 

of the Oaks Colliery to clear the No. 


the works in the district having been called, it was found that all shaft as far as the bottom drift have been just completed. A 


the pits were working with the exception of those of Messrs. Scott meeting of the local committee was held at 


and Gilmaur and Archibald Russell. It was reported that the 
miners on strike had nearly all removed from their houses, and 
were still determined to remain out until the advance is given 
which they asked at first. The agent for the district was appointed 
to wait upon the Midlothian miners for the purpose of laying the 
case of the men now out on strike before them, and asking support 
on their behalf. : 

Two gentlemen from England were in Wishaw on the 2nd inst., 
endeavouring to make arrangements for 200 miners to go to 
England and work in a colliery near Newcastle. As an inducement 
to the men on strike here they held out a twelve months’ engage- 
ment and superior wages to those current in this locality. The 
men, however, seemed rather chary, and would make no arrange- 
ment till they ascertained whether or not they were sought to 
‘‘nob” the English miners. In the meantime, however, they have 
written to the miners’ union in England for particulars. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
( From our own Correspondent. ) 

LivERPOOL : Mersey Docks and Harbour Board; Shipbuilding on 
the Mersey—Iste oF Man Steam Packet CompANy—Norrta- 
Eastern District: North Shields Waterworks Company : Keep- 
ing Clean the Keels of Iron Ships: Shipments of Rails from the 
Tyne for Russia and India: The Cleveland Iron Trade, &c.— 
THE Oaks COLLIERY—MANCHESTER CUSTOMS WAREHOUSES—- 
AN ENGINE TENTER COMMITTED FOR MANSLAUGHTER— MAN- 
CHESTER ASSOCIATION FOR THE PREVENTION OF BOILER EXx- 


PLOSIONS — MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE | machine, and engineer tool trades of t 


ley, yesterday 
} week, when it was determined that as the work had progressed so 
far, general mining engineers from the north of England and else- 
where should be called together in order to discuss what further 
steps should be taken on reaching the drift. 
The revenue of the Manchester Customs warehouses in 1866 
| was £139,099, as ous with £128,458 in 1865, showing an 
increase last year of £10,641. 
On Friday evening an inquest was held at Stairport near 
| Barnsley with reference to the death of John Riley, a miner, aged 
thirty-five years, who died from injuries received at the Swaithe 
Main colliery on the 11th inst. Mr. Southern, inspector of mines, 
was present. It appeared that on the day named the men, having 
| finished their day’s work, were ascending from the mine when the 
deceased’s foot was caught between the e and the conductor, 
and he was so injured that he died on the 29th ult. The accident 
was caused by the engine tenter, George Hollin, raising the cage 
without a proper signal being given. A verdict of manslaughter 
was returned against Hollin. 

At the lastly monthly meeting of the executive committee of the 
Manchester Association for the Prevention of Steam Boiler Explo- 
sions, Mr. L. E. Fletcher, the chief engineer, presented his report.. 
It Mg ng that during the past month 272 visits of inspection 
had been made, and 624 boilers examined, 392 externally, six 
internally, eleven in the flues, and 215 entirely, while four 
been tested by hydraulic pressure. In these boilers 170 defects 
had been discovered, six being dangerous. 

In the course of the past half-year the Manchester, Sheffield, 
and Lincolnshire Railway Company acquired sixteen new engines 
at a cost of each. 

The Leeds Chamber of C rting upon the iron, 


ce, re 
t town and district, 








Ratway—State or TRADE: Leeds: Sheffield : South York- | observes :—‘‘ All branches of the iron trade are unusually quiet, 


shire. . 
AFTER lengthened pourparlers between the Birkenhead commis- 
sioners and the Mersey Docks and Harbour Board, a bill promoted 
by the latter has been passed on the following understanding : 
“*The next application which shall be made by the board ”—that 
is, the Mersey Docks and Harbour Board—‘ to Parliament, shall 
include the approaches to the river contemplated with the agree- 
ment with the Birkenhead Improvement Commissioners by the 
Act of 1860 on an improved plan.” Messrs, Laird Brothers have 
completed for the City of Dublin Steam Packet Company an iron 
paddle st for the ger and cattle trade. On a prelimi- 
nary trial trip she made about fifteen knots per hour. She is 
named the Kildare, and is 240ft. long and 27ft. wide, and is fitted 
with engines of 300-horse power. Messrs. Laird have also built 
twelve steam launches for river service, which are fitted to carry a 
12-pounder brass howitzer in the bow, and are well adapted for 
carrying troops and towing barges or other lighters with cargo in 
narrow waters, where larger vessels would be useless. Their di- 
mensions are :—Length, 50ft.; breadth, 11ft.; depth, 4ft. 9in.; 
burthen, 28 tons; draft of water, 2ft. 10in. Each launch is pro- 
elled by a direct-acting engine of 15-horse power. One of these 

ats was tried a short time since with all her weight on board, 








and attained a speed of about nine knots an hour, the engines | 


making three hundred revolutions per minute with 65 1b. of 
steam. The Euphrates, built a few months since by Messrs. 
Laird, has made a run out from Portsmouth to Cape de Verde 
in eight days twenty hours, averaging nearly eleven knots 
er hour on a coal consumption of forty-five tons per day. The 


National Steam Navigation Company (Limited) is to be wound up YELLOW METAL, per Ib. ...0e. 
voluntarily, and its business is to be transferred to a new company, ) 'RON, Pig in 


to be termed the National Steamship Company (Limited). 

The Isle of Man Steam Packet Company has declared a divi- 
dend of £1 7s. 6d. i share, payable August 14th. An account 
owing by the Isle of Man Telegraph C y for a st "s ser- 
vices in helping to repairthe submarine cable connecting the island 
with Great Britain has been cancelled, “in consideration of the 
advantages of telegraphic communication to the island.” 

As regards the north-eastern district, it may be observed that 
Mr. J. F. Tone, C.E., has addressed an elaborate report to the 
directors of the North Shields Waterworks Company on their 
water supply. It is proposed to increase the pumping power at 
Whitley and Preston by the erection of new and more powerful 
engines, and thereby to make available the full yield from these 
two sources, and to raise the water therefrom and store it at such 
a height as may afford a sufficient high service to the northern 
parts of the town, present or prospective. The estimated cost of 
the works is £13,315, and the additional net revenue anticipated 
is £540 per annum. Mr. J. McIntyre, managing director of 
Messrs. Palmer and Co., Jarrow, has been engaged in some experi- 
ments in order to prevent the fouling of the keels of iron-built ships. 
Mr. McIntyre has ‘** concluded” tocover ships’ bottoms with plates of 
zinc in the same manner as copper is used for wooden ships. 
Chemical experiments have shown, it is affirmed, that the same 
galvanic action takes place in the contact of iron and zinc 
immersed in salt water as occurs with wood and copper in the 
same element, and in both cases fouling is alleged to be prevented. 
Mr. McIntyre has forwarded a specimen and explanation of his 
invention to the Lords of the Admiralty. It is said to be the 
intention of Messrs. Palmer to erect at the west end of their 
present extensive premises a set of workshops, for the purpose of 
carrying out Mr. McIntyre’s patent. The screw steamer Norfolk 
cleared from the Tyne last week with 1351 tons of rails for Russia. 
This shipment forms part of a contract which is being executed by 
the Consett Iron Company for Russian railways. The ship Mydia 
has taken in a cargo of 500 tons of rails from the Darlington Iron 
Company for the Madras Railway Company. About 900 tons of 
rails are also being shipped on board the Advance screw steamer 
for Russia, while a quantity of manufactured iron is being shipped 
from Stockton and Middlesborough for British America. The coal 
trade of the Tyne is not very brisk. In iron and wooden tug 
building few orders are coming tohand. A fair amount of old work 
is being done in some of the yards and graving docks, but trade in 
every branch of shipping is restricted. A screw barge was 











In the manufactured iron the market continues without change as 
fax as B nog are concerned, but those works which are chiefly 
engag: 


in making merchant bars have been better employed for | 
the last week or two, and we may expect a continuance of orders 


until the shipping season is over. In shipbuilding iron there is 
almost no improvement. Scotch makers complain that they are 
undersold by makers from the north of England. We quote the 
following as current prices here :—First common bars, £7 5s. per 
ton; second ditto, £6 17s. to £7; nail rod, £7 5s. to £7 10s.; angle 
iron, £7 2s, 6d. to £9; plates, £8 2s. 6d. to £10—all f.o.b, here, 
less usual discount. 


1 hed yesterday week from Messrs. Pile, Spence, and Co.’s yard, 

which is intended to run between Scotland and the Hartlepools with 

pit props. A large meeting of gentlemen interested in colliery 

ory was held at the coal trade office, Neville Hall, on Satur- 
ay. 


~ The object of the gathering was to form an association of | StJoha.wht spruce 13 10 
colliery owners in Northumberland and: Durham, having for its | 
object the consideration of all questions affecting the coal trade 
' generally, such as mine inspections, rating of. mines, foreign 
duties, &c., and to prepare evidence for or against bills in Parlia- 
ment, and to'appoint witnesses when necessary. It was expressly 
stated that the association would not entertain any question as to 








| 


{ 
' 


the railway companies on which they so much depend merely 
buying for urgent wants. The machine trade continues depressed, 
especially for flax machinery, which suffers from the unfavourable 
state of the linen yarn on The engineer tool makers are still 
very bare of orders. The locomotive makers have still contracts 
on hand, but few new ones are offered.” No perceptible change 
has taken place in Sheffield trade. The steel trade has fallen off 
a little, which isalso the case with most descriptions of railway 
materiél. In steel rails there is a little doing, but thereis nothing 
like activity. The demand for iron for manufacturing purposes is 
limited, and there is not much doing in heavy castings. It is con- 
sidered that a little more animation has prevailed of late in the 
South Yorkshire iron trade. The Midland Railway extension to 
Barnsley is being pushed forward with vigour. Messrs. Booth 
and Farrar, of Barnsley, have completed a new coal-cutting ma- 
oe which is said to S capable of cutting four yards of coal per 
our. 








PRICES CURRENT - METALS. 





















1 66. 

CoprpeR—British—cake andtile,| £ s. d. £38. da) £ 8d. £8 ad. 
Per ton cccccesccoscccce| 75 0 0.. 76 0 0] 81 0 0. 0 0 0 
Best selected....... 77 0 0.. 79 0 0] 82 0 0.1.84 0 O 
79 0 0.. 81 0 0] 86 0 0. 0 0 0 
8 0 0.. 0 0 0) 99 0 0..91 0 0 
80 0 0.. 85 0 0] 84 O 0.. 88 0 O 
70 0 0, 0 0 0| 75 0 0.1.76 0 0 
Chili Slab. ....00. --| 6810 0. 0 0 0] 75 0 0..76 0 O 
Do. refined ingot ....seeeee | 78 0 0.. 0 0 0] 0 0 0.. 0 0 0 
007 O 07%} 00 7 00 8 

tON.ereee| 213 Ocash 2 12 114 cash. 
Bar, Welsh, in London ..... -| €%@ GO. 70 0] TS Oe TU O 
Wales........| 6 0 0.. 6 5 0] 6 5 0.2. 610 0 
rdshire 710 0. 0 0 0} 810 0. 815 0 
600.. 6 5 0} 6 5 0. 610 0 
9 5 0.. 910 0} 1010 0. 0 0 0 
85 0. 810 0| 910 0. 915 0 
710 0.. 0 9 0| 810 0. 815 0 
8 cocecececccocococs | 80 S Oe 1018 @ 4 10 =~ ul 5 : 

LEAD, Pig, Foreign, per ton....| 19 5 0.. 0 0 0) 1910 0.. 0 0 
ee 2110 0.. 0 0 0| 22 5 0.. 2215 0 
Other brands ..ccccccccceee | 19 10 0.. 19 15 0] 20 0 0.. 20 7 6 
milled - | 2015 0. 0 0 0] 2200.00 0 
Shot, patent... 23 0 0.. 0 0 0] 20 0.. 0 0 0 
or 21 0 0.. 0 0 0] 22 00. 00 0 
White, dry... 29 0 0.. 2910 0] 31 O 0.. 32 0.0 
groi ..| 28 0 0., 30 0 0] 29 0 0.. 32 0 O 
Litharge, W.B....cccccccccee | 25 0 0. 0 O 0] 2415 0.. 25 0 0 
QUICKSILVER, per bot. .....0..| 617 0.. 0 0 0} 619 0. 70 0 
SPELTER, Silesian, per ton......| 2015 0.. 2017 6) 19 5 0.. 1910 0 
English sheet ..sccccccseeee| 26 0 01. 0 O 0] 28 0 O.. 29 0 0 
White zinc, powder..........| 9 0 0. 00 0) 000. 00 0 
STEEL, Swedish faggot ~~ Oe Be 28 8) 68 S. 68% 
KeScccccccccccce 15 5 0.1510 0| 000.000 
TIN, Banca, per cwt. 412 0. 0 0 0| 410 0, 41 °0 
Straits, fine—cash 46192. 0 0 0} 316 0. 317 0 
For arrival 48 0. 4 8 5| 31710. 318 0 
English blocks ... 410 0. 411 0] 400.45 0 
Dh dtm) ON Ge £8 OG 6 8 Ge 2 8 8 
Refined, in blockS...esese00| 414 0.6. 0 0 0] 43 0.. 4 8 0 

TINPLATES, per bx of 

IC COBC.cccccsccccccccccece (3:@.8 8612 Qs 8 7 0 

IX ditto..... eo} 19 6. 212 Of 110 0. 1:13 
Ic ° 19 0. Lil 0} 112 0. 114 0 
TX dittO.ccccccccccccesesece 115 0.. 117 Of] 118 0. 2 0 9 
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PRICES CURRENT OF TIMBER. 
1867. | 1866. 1887. 1868. 
Per load— £eaez alien “ese ‘er load— 2e4u 4564 
Teak ....see0e0s. 9 01010/10 O11 0 || Yel. pine, per reduced O. 
Quebec, red pine .. 3 0 410] 3 5 415 | Canada, Ist quality 17 01910 171020 4 
yellow pine.. 215 4 0/ 215 310) Qnd do... 12 013 0 121014 0 
St. John’s N.B,yel.. 0 0 0 0] © O O 0 || Archangel, yellow . 11 10 1210 12 O13 © 
hite.. 5 5 6 O| 5S O 510 || St. Petersburgyel. 101011 0 10 lv 12 0 
+ 310 410] 4 5 415|| Finland ........ 8 09 0} 8 610 0 
1.0 00 0] 0 0 O O|| Memel .......... 0 0 0 0) 000 0 
. 310 5 0|] 310 5 0 || Gothenburg, yel.. 8101010) 9 01019 
+310 6 0} 310 6 0} white 8 090) 80% 0 
.2 0 8 0] 3 5& 310 || Gefle, yellow...... 9 O11 0} 10 010 10 
°3 0 310| 3 5 310||Soderhamn ...... 9 01010) 9101010 
.3 © 8 5| 8 5 3 15 || Christianis,perC, 
Swedish ..........115 2 2] 2 0 310)| I2f.by3 by 9416 093 0) 18 022 0 
Masts, Queb rd.pine 6 0 7 0| 610 81/ || in.yellow ..., 
yl. 5 06 0] 5 O 6 O | Deck plank, Dat. 0151401414 
rad pine0 000/000 0 per 40%. Zin... 
Lathwood,Dantafm, 410 5 0| 5 0 6 0 | Staves, per standard M. : 
St. Petor’s610 710) 7 0 8 0; Quebec pip>...... 80 090 0) 86 “85 0 
D per C., laf by sft in. | ee ee heon 20 031 0/20 021 » 
uebec, whtspruce 14 10 21 I) ¢ crown 210 ¢ 
Stobe 13 10 1510/13 01510 | pip crown } 150 0 180 0,200 0 210 0 














BESSEMER RAILS IN FRANcE.--The Southern of France Railway 
Company has ordered 3000 tons of Bessemer rails. These rails 
are to be supplied by the Terre Noire Company at £13 13s. per 

on, delivered at Delte. 
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THE PRENCH INTERNATIONAL EXHIBITION. 


THE CHALLENGE COMPETITION OF SAFES FOR THE 
DEPOSIT OF VALUABLES AT PARIS. 

Amonest the very many safes shown at the Paris Exhi- 
bition those by two makers—the one American and the 
other English—have now both attained, and very justly, 
an enviable notoriety, viz., those of Mr. Silas C. Herring, 
the head of an eminent firm of safe manufacturers of New 
York, and Mr. Samuel Chatwood, of Bolton, Lancashire, 
the general manager and director of Chatwood’s Safe and 
Lock Company (Limited). 

A somewhat large and rather richly ornamented safe, by 
Mr. 8. C. Herring, appeared in the Exhibition, with a 
challenge — all comers posted upon its outer face, the 
nature of which will be best seen by reading the following 
articles of agreement. This challenge was accepted by Mr. 
T. Chatwood, backing his own safe, a somewhat smaller, 
unadorned and modest-looking affair, occupying ground in 
the British department. After some, but probably not 
more than the usual amount of difficulties as to conditions 
and so forth, had been adjusted between the principals, 
the following articles of agreement were drawn up, agreed 
to by both sides, and signed :— 

[Cory.] 

Articles of agreement made and entered into this 9th day of 
July, 1867, between Silas C. Herring, of New York, U.S., now 
residing in the Hotel du Louvre, Paris, safe manufacturer, of the 
one part, and Samuel Chatwood, of Bolton, Lancashire, England, 
now residing at the Grand Hotel, Paris, safe and lock engineer, 
general manager and director of Chatwood’s Safe and Lock Com- 
pany, Limited, on the other pate 

The said parties agree as follows :—That whereas the said Silas 
C. Herring is an exhibitor of safes in the Exposition at Paris, and 
had on the 5th day of June, 1867, on one of the safes exhibited by 
him, in Class 65, a certain challenge, dated May 15th, 1867, of 
which the following is a copy, viz. : -‘‘ Propositions. - 1st, : I pro- 
pose to subject my fire-proof safe to a test by fire, in competition 
with any safe or safes now on exhibition in Paris, before a com- 
mittee to be chosen by both parties, in the sum of from 1000f. to 
50,000f. 2nd. I will also =e my burglar-proof safe (secured 
by Yale’s patent combination lock) to a test by experts, in com- 
parison with any safe now exhibited at the Exposition, before a 
committee which may be agreed upon, ina like sum of from 1000f. to 
50,000f. Any party or parties accepting either of the above propo- 
sitions are to place in the hands of a responsible party an amount 
of money equal to that required of me. These propositions to be 
left open until the 15th of June next.—-Silas C. Herring, New 
York.—Paris, the 15th May, 1867.”—Setting forth that he, the 
said Silas C. Herring, was willing to submit the said safe to a test 
against any other safe then exhibited by any other person; and 
whereas the said Samuel Chatwood is also an exhibitor of safes in 
the said Exposition, and did on the 15th day of May aforementioned 
exhibit in Class 65 a certain safe which he, the said Samuel Chat- 
wood, is willing to submit to a test against the aforesaid safe of the 
said Silas C. Herring, on the following conditions, which condi- 
tions are hereby approved of by both the aforesaid parties. 

1st. That the trials shall be entirely conducted by a committee 
of five engineers—two English, to be appointed by the said Samuel 
Chatwood; two Americans or others, to be appointed by the said 
Silas C. Herring, and the four thus appointed to appoint a fifth, 
who shall be a French engineer, the decision of the majority to be 
final on all points. 

2nd. That the said safe of Silas C. Herring, exhibited in the 
Exposition of the Champs de Mars on the 5th day of June, 1867, 
and the said safe of Samuel Chatwood, also exhibited in the same 
Exposition, on the same date, be at once delivered to the custody 
of the committee on their appointment, together with full work- 
ing drawings of the same, showing all the details and sections, 
subject to the control of the Imperial Commissioners so far as the 
custody of the two safes is concerned. 

3rd. That the committee shall be at liberty to employ such 
means as they may think best to enable them to form a correct 
judgment. 

4th. That the decision of the committee shall state which of the 
two safes is, in their opinion, the best in the following. par- 
ticulars :—In the quality of materials used, in the capability of 
resisting drilling instruments, gunpowder, steel wedges, crowbars, 
steel screws, or any other kind of burglars’ appliances. 

5th, That the said Samuel Chatwood having already deposited the 
sum of 15,000 (fifteen thousands) francsin the hands of Henry Chap- 
man, Esq., the Paris Secretary of the Institution of Mechanical 


Engineers, to be by him handed over to Monsieur le Play, the Presi- | 


dent of the Imperial Commission of the Exposition. ee amg 
on the execution of this agreement the said Silas Herring shall 
also deposit the sum of 15,000 (fifteen thousands) francs in the 
hands of Monsieur le Play, Paris, to be held by him until the deci- 
sion of the committee shall be published, when he shall pay the 
sum of 15,000 (fifteen thousands) francs to the person whose safe 
is declared by the committee to be the best in its capability of 
resisting burglars’ — of any kind; and after paying the ex- 
penses incurred in the trial, the balance shall be paid in equal pro- 
portions to the charities of Paris, London, and Washington, which 
charities shall be nominated by the winner. 

And it is hereby further agreed that in the event of Monsieur le 
Play not being willing to accept the office of treasurer, the said 
30,000 (thirty thousands) francs shall be deposited in such bank in 
France as shall be nominated by the committee, until the decision 
of the committee shall be published, when it shall be paid out ona 
resolution of the committee in the proportions above mentioned. 

In accordance with the first of the above conditions, the said 
Samuel Chatwood hereby appoints Robert Mallet, Esq., civil engi- 
neer, of London, and Robert F. Fairlie, ye civil engineer, also of 
London, to be the English members of the committee; and the 
said Silas C. Herring hereby appoints Joseph E. Holmes, civil 
engineer, of New York, and Thomas R. Pickering, civil engineer, 
also of New York, to be the American members of the committee, 
and the four members hereby appointed shall as early as possible 
appoint a fifth, who shall be a French engineer. The five members 

us appointed constituting the committee shall each sign a decla- 
ration to deliver a true and honest judgment according to the con- 
ditions hereinbefore stipulated. And the said Silas C. Herring 
and Samuel Chatwood hereby agree to abide by the decision of the 
committee when given in writing under the hands and seals of at 
least three members of the said committee. 

Executed in two originals at Paris this 9th day of July, 1867. 

I approve of the above document and acknowledge it as my en- 
gagement. Srtas C. HERRING. 

I approve of the above document and acknowledge it as my en- 
gagement. SAMUEL CHATWOOD. 

It will be seen from this document that Mr. Robert 
Mallet and Mr. Robert F. Fairlie, civil engineers, of 
London, were named the English members of the com- 
mittee appointed to decide upon the respective merits 
of those “safes” on the part of Mr. Chatwood, and 
Mr. Jos. E. Holmes and Mr. Thos. R. Pickering, civil 
engineers of New York, were named the American mem- 
bers of the committee on the part of Mr. 8. C. Herring. 
In accordance with the powers committed to them ‘they 
elected Mons. P. Douliot, of Paris, one of the ingénieurs en 
chef, and manager of the boiler-plate de ent in the 
great works of Cail and Co., Paris, as their coadjutor, in 
capacity of the fifth member of the committee. 





Upon the 10th instant the first meeting of the entire 
five members of the committee was held, at the Champ de 
Mars, when Mr. Hoyle, the mechanician, and representa- 
tive of Messrs. Whitworth and Co. at the Paris Exhibition, 
was — secretary to the committee. 

On the 12th the conditions as to the comme, and 
judgment in general as to the respective safes, and the 
arrangements as to the trial to b open same by experts, 
were decided upon. Upon the forenoon of the next 
day, the 13th inst., a further meeting of the committee took 
place, when a number of smaller but not unimportant 
points were discussed and decided upon, occupying the 
committee until nearly two o’clock. A portion of one of 
the rooms of the British testing house had been placed at 
the disposal of the committee by the British Executive as 
the place for the conduct of the trials. To this spot the 
two safes had been removed early on the 13th, and were 
placed abreast of each other—at a sufficient number of feet 
apart—and with a large screen of canvas inte 80 
that the experts to be employed upon the safes, respectively, 
should not see each other’s proceedings, and with ample 
room all round for their freely working. 

The safes stood upon their bottoms, the fronts facing the 
same way, and so that the members of the committee, 
ranged in front, should be enabled to see constantly all 
that went forward as to both safes. As the room appro- 
priated was very limited in size it became necessary to 
strictly limit the admission of persons other than the com- 
mittee, principals, and workmen, to about fifty in all, to 
whom tickets were given. These included some members 
of the press of London and New York, who requested to 
be present. 

As the challenge was a public one, given to and accepted 
before all the world, it was felt by the committee that 
representatives of the press could not properly be excluded, 
at the same time it was felt how desirable it would be in 
the interests of fair play to both parties that no opinions 
as to relative merits of any sort should be uttered by the 
press, whether general or special, upon a question which is 
noteven now decided, nor can beso until the appearance of the 
report or award of the committee shall bave made the 
decisions of the many points embraced in it final. Many 
of those points are delicate and difficult to arrive at 
absolute decision upon, and some are of a nature by no 
means evident at once to the cursory observer, nor even 


perhaps known to the several witnesses of the 
trial, made upon the 13th inst, who were not 
personally engaged in the question. Whether the 


other journals whose representatives were permitted 
to be present will perceive the propriety of exercising 
a due reserve upon such points, we know not, but for 
ourselves we will say that while it is evident from 
the personal constitution of the committee that our own 
representative is in possession of the most precise as well 
as exclusive information upon everything that relates to 
this spirited contest, we shall ourselves at least 
against the utterance, prior to the production of the com- 
mittee’s report, of any statement beyond that of a mere 
description of the facts as they occurred, and only so far 
as those have been properly made public property already 
by the acts of the committee. After that period when the 
decision shall have ‘become final we shall be in the best 
position to offer critical remarks, and shall not fail to do 
so, When not only the matter is as yet sub judice, but 
where two great mercantile reputations hang more or less 
upon our words, we are assured our readers will duly 
appreciate our motives for this reserve. 

One element in the determination of the relative goodness 
of the two safes was the relative times within which it 
was possible to break into each to such an extent as to 
admit of the abstraction of property within by the hands 
of workmen or experts operating with such tools and 
appliances as burglars might carry with them into banks 
or other such places, and under like conditions to those in 
which such safes are usually employed. This was decided 
to be the first trial to be made, and which was made 
on Tuesday. 

A sealed parallelopiped of wood rather less than a common 
brick was placed in the interior of each safe, Three 
+ panes were produced by each party and accepted by 
the committee, who examined their tools and decided upon 
what these men might or might not bring into the room 
and operate with upon the safes, The whole of the tools 
produced by the workmen on Mr. Chatwood’s part were 
admitted as being all such as burglars might employ. A 
certain portion of those produced by Mr. Herring’s men, 
of a ponderous character, were not admitted. 

Mr. Chatwood’s men were Robert Creighton, John 
Blakeman, and George Plant, all Lancashire men. Mr. 
Herring’s men were Eric Doelen, Frederick Ruder, and 
Herman Winkler, all Germans. Each principal's set of 
men were to operate upon the safe of the other party or 
principal. The men having been brought up to their re- 
spective safes, and having been given an equal time to 
arrange their tools about them on the floor, were simul- 
taneously set to work upon both safes by signal. The 
safes, before the introduction of the men, were subjected 
toa final survey by the committee, in presence of their 
respective owners, and by the latter locked up, the keys 
remaining in their custody. Mr. Herring’s safe is a good 
deal larger, externally, than Mr. Chatwood’s, and had in 
front a pair of doors—i. ¢., a door in two leaves, meeting 
in the centre, the outer metallic shell of the safe being 
double all round with some inches thickness of a non- 
conducting (or fire-proofing) material. Within this was a 
much smaller coffer (a safe within a safe, in fact), at the 
lower part of the whole, closed by a single-hinged door of 
great strength, fastened by a double bolt and a numerical 
combination lock. The outer doors had also another and 
different lock. 

Mr. Chatwood’s safe had a compound metallic shell all 
round, a space between that and a thin inner shell being 
filled with non-conducting material. Its front opens 
entirely, and is closed by a single-leaved door with a 
peculiar form of lock. Within there was nothing but two 
drawers at the lower part, which, being little more than 
mere divisions, Mr. Chatwood declined to avail himself of 
and placed his “brick” of wood in the open space above 





Mr. Herring placed his brick within the inner 
coffer. 

At 2.45 p.m. both sets of men commenced operations, 
and were we at this moment free to let loose our pen, we 
might draw an interesting picture of the exciting scene 
that followed, and the interest of which never flagged for 
more than five hours, but we must forbear until probably 
next week. 

The men commenced to operate on Mr. Chatwood’s safe 
by attempting the lock; in this they failed, and then aban- 
doning that, made arrangements to drill into and tear out 
or otherwise destroy thefront door. In this, after destroyi 
one or more drills, they also failed. They then commen 
to cut into the top joint, and near the proper right-hand 
corner of the front door, and in that failed. Abandoning 
then the front of the safe altogether they began to drive 
thin and then thick wedges, and to split off the side plates 
at the proper right flank of the safe—a part which, were 
the safe in actual use, would most probably be buried up 
in masonry, and so unapproachable—and also to wedge up 
the adjacent corner of the top or roof, to which the same 
remark applies. 

At 7.25 p.m. a sufficiently large spoons had been thus 

radually effected into Chatwood’s safe, to enable the sealed 
block or brick to beremoved. Both sets of men were show- 
ing signs of exhaustion at 5.47, and were permitted to rest 
and take some food, and both simultaneously resumed work 
at 6.33 p.m. The interval is to be deducted, of course, 
from actual operations. 

Going now to Herring’s safe. The operations com- 
menced by almost instantly wedging off the iron —_ of 
the double door. They then began to wedge along their 
mid meeting joint, and at 3.15 p.m. the entire of the outer 
doors of that safe were removed or open. _The wood divi- 
sions for books, &c., above the'coffer were now swept away, 
and the work of opening the front door of the coffer com- 
menced, the details of which we cannot now give any more 
than those of Chatwood’s case, beyond saying that the work 
was principally done by wedging. 

At the moment (7.25 p.m.) when the brick was taken 
out of Chatwood’s safe the front door of Herring’s coffer 
had been wedged open and bent to a large extent, enough 
to have enabled valuables, such as sovereigns or jewels, to 
have been taken out, but the lower remains of the door 
still resisted, and the brick could not be yet reached. 
After a few minutes’ further work continued upon this 
coffer door, under the great disadvantages to the men of 
exhaustion, want of light—which was very serious—and 
other difficulties, produced by the excitement and other 
causes prevailing at the moment, the committee decided to 
stop further operations, and did cause such to cease as to 
Herring’s safe at 7.40 p.m., and to be resumed next morning. 

On the morning of the 14th, on which we write, the 
same set of three men, with the same tools, completed the 
total destruction and removal of the entire front of the 
co'l-r, and drew out the brick, in four minutes only. 

The drawers of Chatwood’s safe, which remained un- 
touched, were opened into in about one minute. 

Such are the main facts, so far as we can properly state 
them now. 

It is pretty obvious that two safes, both of which with- 
stood for about half the length of a summer's day the best 
efforts of skilful and powerful sets of men, are entitled to 
the character of being really safes, both of them, but their 
relative merits rest upon far more and other considerations 
than merely out of which the wood block was got first. 
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opportunity of having their inventions practically tes 
week mentioned that the coal trade committee were pre to 
examine into and ascertain the merits of such safety-lamps as 
might be sent to their office at Newcastle-on-Tyne, and we have 
this week to announce that they will undertake to do the same 
with regard to inventions for the utilisation of small coal, by com- 
ression or otherwise, provided the i of such inventions 
5 sent to them.— Mining Journal. 

Great Furnace Coimney.—A chimney has just been completed 
at the works of the West Cumberland Hematite Iron Company, 
near Workington, from a design by Professor Rankine; the 
builders being Messrs. William Wilson and Son, of Glasgow. The 
following are the principal dimensions: height above ground level, 
250ft. ; th of foundation below ground level (including’a bed of 
concrete 3ft. deep) 17ft.; basement, 30ft. square at the bottom, 
diminishing to an octagon at the ground level, pierced by four 
apertures for flues, each 7ft. 6in. in d ter; outside d ti 
of cone, at bottom, 25ft. 7in.; at top, 15ft. 3in. The cone has a 
straight batter of 1 in 48; thickness of brickwork in cone, 2}. 
bricks at bottom, diminishing by steps inside to 14 brick at top, 
and including fire-brick lining. The stability of chimney has 
been calculated to a principle explained in the Proceed 
ings of the Philosophical Society, of Glasgow, for 1856, as having 

deduced from the results of observation of the stability» 
actual chimneys, viz.:—That a pressure of wind equivalent to 
55 1b. on the square foot of a flat vertical surface directly rye 
the wind, not cause the resultant pressure on any bed-joint 
the brickwork to deviate from the vertical axis of the chimney by 
a distance ter than one-fourth part of the diameter. The 
same principle had previously been put in practice in designing 
other chimneys, erected in the course of the last eleven years. 

EXPERIMENTS WITH SAFETY-LAMPS.—On Wednesday and Thurs- 
day some er important experiments were made at the 
Barnsley Gasworks by Mr. Hutchinson, the manager, and Mr. 
Wilson, steward of the Darfield Main Colliery, for the purpose of 
testing the relative value of the various kinds of safety-lamps in 
use when exposed to a current of air and explosive gas. Th 
experiments, which were rather extraordinary, were made in the 
presence of a number of colliery proprietors and viewers. For the 

urpose of ing the lamps a rectangular box, 12ft. | 
Thin, by 4in. inside, was attached to the flue of the retort- 

chimney; the draught being three-tenths of an inch, as 
by the water gauge and by the anemometer, was found to 
rate of five an hour when regulated by a damper. 
t-hole, opposite to which the 
all was in readiness a stream of gas 





Hil 


= 
F 
: 
F 
F 
s 
: 


lamp with an losive atmosphere. 

then tested with the follo 

shield on the outside exp! 
i inside th 


= 
Fe 


: 
Fs 
i 
[ 
iy 





Aue. 16, 1867. 


THE ENGINEER. 


t 


126 
































































































































































































































































oeF'ts UIC Senet omar HINT ne l BeL'sd | 
098'6% O24 GF 9-0 IFT £0 Wy yy ocs'on 02's 82.0 coat | ooe'es 13-0 | O6IT 60 
. OF8'6F 0986 93.0 B91 £.0 OL8TL Ost'es 83-0 9031 9.0 | 088'FL 12.0 T61T 6-0 
086'%9 000°S9 13-0 SSO £.0 O0T'CL 029°SL 8% 0 Pitas 9.0 | 0r6'9L 8-0 | 0031 6:0 
Ost'e¢ 006'89 16-0 1¢c9L 8-0 023'LL Oss'LL 83-0 “—" 9-0 | 0769! 82.0 | 10ST 6-0 
a a 
| on | | | — 
° « ‘ow ac . | ape . . ‘pedurr: | : . | "ow S 
qouy Orunbs 19d ssaijs opowy!1 SSOUYOYL “ON WOT pedurryg “ONTHONDA yout otenbs Jod ssoz}s oye} SITY, ON 389] | po 1S | ‘ONIDING qouy orvenbds zad sso24s ayeungi SSOUHIULL | ‘ON 980], ‘poduryys 
SSHULS ONIHONODAd 
90066 =| «0b was. 000°081 19.3 a eee l 7 000°LIL 08-8 l 
Ser'ss OF-F sed [a ard LL £0.T 11%. 93-0 SFO 8.0 000°03T 19.2 £3. 08-T 18-1 Is. G1. 82-0 LOZ 9-0 | 900‘0ZT 69.3 3-3 8-1 | = &FT | 6FT- 12.0 L6TT 6-0 
09466 89-8 " 68 3 FLT 186. 808. 98.0 SFO 8-0 005 '03T 89.6 LG SLT 18-1 6G. Ol. 83-0 S181 9.0 || —000°00T 00.3 00-8 09-1 $8.1 | $81 $2.0 aa 6-0 
a a | | a 
| } | | } 
“s8ONIS ‘o3Inq =| 000'OOT | 000'CL 000°0¢ 000'9% 000°¢ ‘sso “o8IngT | 000'00T | oo0'cs | 000? | O00'ss | Oooo | 4 | | “es0nyg ‘a8ingq =| O00'DOL | 000CL 000°0¢ 000'S% 000s | . 
auido "ON 3803, | *podureyg aaa! ‘ON 80, | ‘podureyg || Pr ok ‘on yoy, | padaiw; s 
‘yVUITI “yon ‘peiing—*spunod uy sseig | oye | “yout ‘poZing—epunod uy ssaizg | | ayeuUNTD “your ‘pesing—spunod uy ssaatg 
i | — = 
SSHULS ONIOTOAG 
9.91 STR OSE | o-9F | | sit) | Loe | 691 T1O'L6 | Nl £-6 sGOLTE (| EET | | RE Pe 
F-SE | F6-T | oogocy {| 98F | FOS | zB. [LT Aa 20-2 L20'OF | LE9. [88-44 158) FHOT | 8-0 69 | 69.0 ara'ttt { $-01 9%. £4 6:3] OFS'2S | OSS‘09 | FO9- [8Z- AQ 8F.Z GOST | 9-0 Lb TF-0 oss'oot { 9-9 | SRO. | LED. 19G- Aq oF.2| ‘G5 | 0969 | CLO. [48-44 00-5 SSIT | 6.0 
L-21 1-1 7 8.cF L8z-. | OB. [LT 4q 00.2 Clee | 129. |¢z. 44 16.2) ObyT £.0 GFL SPL ad 0-43 #Z. Aq 02.2! Z1F'96 $69. |8%- AQ 8F.% 8OZT | 9-0 L-? L¥.0 ” 1-9 | ThO- | P89 93. Aq FP.% SESNG | VAT'SD | GLO | L3- 44 09:3 F6IT | 60 
0-0T | 00-T | seotgey L9b | OT. | T98. [LT- 44 2-2 O89'Sh | L119. |£Z-4Q T¢-8| OCOT | 8-0 F-9L | FHT ors'eat | 1-41 83. Aq 91:z|  Les'96 | 004. [8Z- 49 09-3 808L | 90 C-£t | $8.1 sxv'zat { 9.03 | OFL | OF2. |F%- Aq 93.4] STO‘OOT | OTO'S9 | OS9. 4q 69.2% S8Il | 60 
Lét | 16. are | 208. | org. [et. £4 20.2 OFFLE | 129 28. 44 19.8] GOT | £0 || 89 | 89.0 | °'** 6-01 B- 44 OF.) GOF'OOT | | oo: |ss- £a09.2 oat | 9.0 |] ao | 60 | MFSEI| zet | eno. | tse. 9c.40 orc] Ed6'ant | ororne | oxo. tz. a Soe att | 6.0 
G6l | 86-1 vev'oat | 0-£8 | 203. | OZF [03- 49 OL. OzS'9F | 489. [93 4 19-2] GE9T | #0 Lit | ILT sr0'zet } 1-83 . bz. Aq ¥% : | OOL- |8z- 49 09.2, BIZE | 9-0 9-8 98-0 ooo'ost { GBT | 990. | FID. 93-4a of Z| TLO‘QOL | O98'FL | OOL- |8z- 44 0¢-% G6IT | 6-0 
6-2 63-1 0-0F | S8%. | OFS. |LT- 4a. ¢02) Oc9'6L | OFG'EE | 129. |93-4q 10.2, OFOT | 8-0 F-2L | F3-1 | ° T-8t | Lat. > | OOL- |83- 4902-2 SIZt | 9-0 LST | 19-1 L218 || BST. | SbS. CG. AQ GZ) FIL'GOL | 008'9L | 00. |83- 4q 09-3, SBIT | 6.0 
“yueo Jed) ‘yout “at "ued 30d ‘uy ‘bs juz “bs “your “al “al ‘uy "bs | ‘your a “quad Jod “yout “al *yuoo Jed ‘uy "bs “yout “al “uy "bs ‘wu | | *yuao 10d) “yout “al “7u90 dod)uy ‘Ds |ruy"bs | “your | “at i “at j"uy*bs ‘youy | @ 
i 3 ioc gigi: es joa as | | ‘ pie wi } 
wou _jsumsag wony oe | ‘ | | mame [usu ‘aty ae. | : wow [rao0mg) ery | | oe ee mR? 
"guoo seg | THOL| paamovy | | Pav] ems | Toga, | WHOL | wory | “ozs om | Be | Pa) THIOL) 7 ‘wv | OFS | yo your | WHOL |VV) OS | | Bee |] sme9sed TOL | permowy a | ee jo pour | TOL UV] OS | ae a 
30 "90 b - Be || jo aouada, auvnbs Jaq | Eg jo . arenbs 12, | : z 
yout earnbs| atthe ma nest eat _ 38 | |____ |your aaenbs ssn = sis 1 _ SOL | 38 | __lyouy arends se 4 . ™ 2s 
‘aopuaprg | 101 90S ‘pomorag =. | esanys own TemsIO "| uopemeyge | 204 #99018 “paimoeig “seans aPC “ToUrBI9 & suorsuayx ag | 171 $68 | ‘pamovig | “ssanis ovwunatA “Teu|sI0 7 
‘SSUNGUVH AO SUANNAGC SNOIMVA AO TAALS VISUAYDVA AO SALVId GATTION ANIN AO SALLUADTOUd TVOINVHOAUNW AHL NIVLYAOSV OL SLINAWNINAdXA AO SLVTOSAt 
TePeTT Ploy oy} peurezqo sey urpdsy «py yey pure ‘quomyzredeq, YSTpAMY oY} UT seg yw PezGIyXo atv [994g surpdsy “1p jo suetroads yey) ppv Avaro Ay = “SaTq@y, JO JOS V JO WIOF 94} Ul poxoUUL av s}[Nsat OT, “Wepaang 


‘eys105¥,7 pue S1oqion jo ‘aradsy ueystayyO ‘ap_ Aq poangovjnuvur feeqg avrpnoed & Jo SOTSLAOZOVALY oT[} UIT}TOOSv 07 TATY Aq pazonpuoOd ATJUadDaI syuOUTLIEdxa Jo JoqmANT v Jo S]NSAt oY} TIM Sava Nog ‘eaory eyy, Jo ‘Appeyary “rp_ Aq paanoary useq oavy 7M 


SHLVId Ta 


LS HSIGaMs 





UML YL —"yuourkoydms Apvays UFtso1 0} WoT} 

4dme4 03 10 ‘uortsod quosaad s1944 YyTA uot AystzUSsTp 07 sv opngradeut | 
YOUS JO oq AOAOU P[NOM 4T = *saApastoYyy dfoy 03 oTqvun oxv ‘ssouRysUMOATO | 
OSIIAPY Jopun ‘oyM osoy}, 0} puvy Surdpoy v pusy oj oq prom 4durezze 
JOA P[NOO 41 ysoul OY} PUY ‘sUOISMOUIIP Sul[zzep UTezQe AOAOT P[NOM 4T 
‘saoyiom AVATIVI JO SSUTALS 94} MO’Z poyverto oq ATUTeUT pfnOA puny 04} 
SY “ose syenpratpur ordorqqueprgd puv 4yuepoaoueg Utory sUOT;NGIIyWOO 8q 
THEA 0104} 9q3 YqQnop ou oAeYy OM pasvuLU APWYSIA st Suryy oyy jr pu 
*UOMIAIY PUL SLOALIP-OUISUS WLOIJ SUOIYNGTAZWOS JO S19zFO o1¥ 9.1944 Saoqaend 
Auvat worg ‘pung oy} jo pesodstp 4yStt oy} A0J ooguvAVNT & oq [ITM 
worjtsod osoy wet orjqnd ‘seeqsn.144 e914} JO SOWIVU OT} UI pozSsoAUT oF 
THs sfouout eyy, *04ng4ysep AortjzUe oq AvUT OYA OSOY4 1OJ SMO opseed 
0} puv ‘UMO Jey} Jo suveut oUIOs oAvY AvUL OYA SuUTWVATIUIO Jo sNOIISOpP 
O80Y} FSISSU 0} “PUNT UOwAs TUN ULeAY, OT, ,, JO 9171} OY} Jepun pouado 
Wdeq ‘a1OjorOY} ‘sty puny Y = *sorpIMIVy PUL saajosmEYy J0J OINYHY [NJadoYq 
OIOUL V OF YOO, UO AO} OLOYA PUL “QUePUNL OS JOU ST MOGe] elo M SpULT 
19q}O UL 41 oes ‘orojatayqg ‘prnom Aoyy, “yaourfopdas pug younvo ynq 
‘aoTAdes FeOMOY PUL [NJYITZ OAT 07 Sutyprm ore Aoyy, *opwAFtm0 03 attsop v 
possordxe oaey Wor} Jo JoquinuU oFaey y : sty, {Wet esoq} A0J Oop oq UVO 
F8LA “BINO@I UIvSe UOTseNb oy} puv ‘Surysturarp Apprdur ‘oaoipaq oar ‘or 
SMOTPNgIIyU0S OY, ‘ATeyUNTOA ysomye sv AAoT OY} Jo guauttud oy sov{d | 
YOO} OFL19S ON} YOIYA JOpUN SOOULZSMMOITO OY} UIO.IZ YVY PoTOpIsuOd st 4T | 
uoya A]jeroadse ‘wins A[pood v st SIT, “Forfar ATOY} AJ QONEF poynqzazuoo | 
‘pepreun Ajeitjue ‘savy A1QZUNOD oY} 4noYyZnoryy wou OY} UT UOMorTyY | 
PUB SIOALIP-OUISUa oy} YSnoyy{e ‘eyenbapeur Apes useq sv poatooar oAvy | 
Ueut oy} Yorya jaoddns oy} 4vy} oTVME OTB BAA ‘Aq 0} PaSpopmouyor | 
ie Woy}, JO ysour ysnoyy yuozod t ‘uIoy} per OYA Us 943 
SurBreyosyp eouo ye jo AjNoWIp oy} puxyzsiopun Ajisva uvo om ynq {UTS | 
YAOM FV SPULT P[O Afoyy oavy ATPL{T plnoa sTeIogjo ot} 4VYq} OAdTjeq OA put | 
*poqe}SUlod PU TOATZI0J UdEq GARY P[NOA M9] Jo 4ysoul AOU O10 4eTy podoy 
BVA QT 4 WET} Joy OOP oq 09 ST AVA, ‘"pofopduroun AjoITQUA UTeUTOL [TS 
009 JO Sprvadn oy ‘oyLIYs 913 0} Pay, POITA Vso} UR} SMOTIPUOS os8.10K 
_ aoepun ‘ereymosyo sfva snorva ut gueurfo;dme punoy eavy o.s0ut | 

UVUE 40S YW “oI] OY} WO YOM poutnsel oavy Moy oUIOS TUdy Jo TIOT 
TOJIMAS VG} TO yHO POULIN, OYA WOU OOGT 949 JO “OyVAstM TePRy v sB 
pezzoisea oq A[duns Avut puv ‘ainsuao jo uremop 043 puofeq passed Mou svt 
AVMTIVY WIOBSvy YON OY} UO OLAS O9V] OUT —‘daaNy SVH LI MOH 














‘s]teaoad estas UoMMUIOD arayM pue ‘eyqenTea | 
Aypeorjowad st pe 03 poqoaep suvodde youp yuouraredep v ur Te 
JO ysvoy pur “urede-pamirojazod aq aea0 TL Auouiateo v ssoposn pure 
SNOTNIIpPLA O88 FLU} — ‘yuiq) Ajeorvos we ayy ‘sprepurys 
oq} JO Gopava oy} Jo seoidsne oy} aepan peunojiod oq R10] | 
-souoy pra xAd 0} Jo sper qUTpE oy} yey} poozstepun st 4] 
‘poyvedat 10 papueure oq ysntt AL] SnoTECt 
-ouv oy} Ajaing ‘azwaysiseur ayy Aq pomiez.sozue yey} Jo osteaar 











oy} Apovxe sea WOM pave ‘MMoID 9} JO STOO ALT Bq} Jo 
uormido ay} paurejqo ‘SpopMouy s7t 07 SurML09 syovy osayy uodn 
‘Qpery, JO pavog oY], ‘WoNeysafour yNoTPIA SPPSIOA Yous Suisn ur 
peynsnl sta yuepuayep oq} ATTear yey] pue ‘aaearp ATasooy SVL JW 
OY} IVY} Surasasqo ‘aopwuULozUL oy} PassMMSIp So9zVAySLHVUL oT, 
j Wey} oUTUTeXS 07 .10M0d ou coyodsut aq] AART Jnq ‘SzqSLEM o1AyoUL 
jo esn of} poqqituted pomreu ysnf yoy onepT oy) yey pasayye 
quepUdJop oY} SozVqSIFeUL oy} atOJoq 10z}VUL oY}? Sursuaq siyq 
UQ  ‘TedaT]I Sureq sv yreaqynog ul ueMisopey v jo doys ayy 
UI S}YSTOA OLIJOU OUIOS Pazios pry oy yey} peyeys Aatng Jo Ayunoo 
oY} 1OF SaIMsvaut puv system Jo s1opadsur aq} Jo euGg ‘epray, 
JO pavog oy} e10Joq FYSNoAq sea FORT JO PY OP ey} Woy 
SUISMY soUeINOATOIUT 94} Jo TOTkoyrdutexe [worjowad v Avad sry 
eq} sung ‘OpeUL 9 OF SARTL TTA “TayQouR 10 AVAL O10 41 0}! 
PAVFaL UL MT OY} JO TOTQRLa}]v UY YLVy} PUL ‘ATOZOVJSTVESUN st 4UTOd 
Sq} WO suTezqo yuasord qv Yor yuauIaSaviae oarsstunied 944 
yey} urez1e9 ayimb st 4y  ‘paziqryoad Aypeuy ao poystqezse ATTEN 
-JUPAS Aq T[VYS wa}sAs OLIQEUL ay} ToTPJOY.A 0} SU ST s.toyn{proo sty 
pe sprepur}s otf) Jo MapPAVM oY} JO suOT}A0x9 94} TodN yuepuad 
-Op Senssi 94} jo quezzodwat 4sour ay} Jo euO [TV isqyu sduquag 
*qooyaod 
eq 02 Woy Sataoad s07 ‘astmaoqjo puv yeormeypout ‘saounrpdde 
qoojaad “oyqrssod su Ajavom sv Gnq ‘spaepueys yoojiod oavyq ATuo 
you pmmoys yuatayzaudep sty yey TeNUesso 4] YS St 4 ‘paasasqo 
Aysnl sey wyoystyy APL sv ‘peopur ‘paw ‘Aovoljap outeayxe Jo 
snqeredde Sutaeduros pvowgomoso VY Jo pre eq} YA pedseuvur 
st ‘pavk oy} ‘WQSaey Jo prepuyys oy} JO UOTwOYLIaAet oY, 
*JUNODOV OFT Wax} SAOMVISUINIALD SUYSIXS L0T]JO PITAL 
st oroydsourje oy} jo ornssord puv ainqeseditez oy} worRatedo sty} | 
uy “AOTUM peTTastp Suteq §]00}0100 880} — [P8804 {peo jo §}219}000 | 
dy} ssaujorxe arqissod sown ey} TILA Farysraa ut sysistioo pur | 
‘oyvy ureqdeyg Aq posodoad ATpeutSt10 sv srypy, ‘pensand st ssao | 
-o1d aywroqrya A194 v Ajyoedes Jo sammsvout sy} JO UOTWVOYyLtaAal | 
oY} 0} pxwdat up ‘auINfOA Jo spavpuLs JO ‘SaInsvat sud puv | 
“sue, ‘Ayoudvo GyStem uolpaq Jo spaupueys SuuTeUat 01} jo | 
suostauduios yi Surpasooad quosord qv aru UOISSTOLUIOD OTT, | 











‘suOTIeLAep Teurisaytuyut sdeysed ySnoyy ‘apqepaour 
J90U 0} POFRIGLUT og JSNUT s1o11e ayNUTIM JO oTVOS ¥ ‘pauEIO}1ed aq 
SPAVpURYS [VIOYJO d]} JO UOTPROYIA OY} OVO TOAIPVTA TILA Jey} 


poumnsse oq ABUT 4l SIQ] Torg ‘eNO AIp pue 4S v UO UeY} | 





ep durep pur {sSoz v uo arour YSIom you TA spaepuyys ano 
JIIOYA ‘a.togaroy} “[HJIQnop st 4] “pauLayuoo Apisve oq Avurt yout 
-d}UJS SIY} Sepwos ayeorfep AtoA Jo asn aq} AG 
ATLIwss990T PIAL At 07 pazteduir sanqsiout jo ayy ev usYy sey 
qoug ur gy = ‘ssao0ad ayy Aq qa SIea UT sued aynuTM v Ao QuINy} 
pur sasuy ayy waajoeq poy ‘ajdurexa «07 ‘udte1aA0s YW ‘saTpoq 
OTTePOUL [TV JO BPHIOM oY} UT SMOIBRIARA asd aTQeIT oeUTTTO 
SIG} Ul OV OM TOYA 0} oInqeteduie, Jo sasuvyo ATOA oY, “je 
POATLTE oq Wed FINAZ aynposqe yey] suostredutos pur ‘sSuryse} ‘su 
-[5IOM snosounu Aq ATWO ST 41 9VYY paatasqo oq 0} SI AT ‘*pasn 
Ajquenbery atom waeq Sutarq ay} utosy Aydaus yey, puv ‘oa 
ay} JO Ja}wald 9yR av spxepuRys stodnpxOAL oY} 0} pavdar ul 
SIOLID APT, “oq ur—arqeaadde [pys ynq ‘onay st 41 “AIsuazxXe 
qOU—SIOLII OAV OI] FYI peTVaaat sny} Woaq sey yy ‘“pezoayye 
uveq oavy ATUO szqstom Ao pur stodnpatoav jo spaepurys oy} 
jo suosteduros pemyyo Areuramypoad ay} our yuesaad ayy 07 dQ 
‘SOLIOAONSIP Alo}? OF SV ATTwoIported 4azodaa 07 pur 
qgoofqns aFOYA oY} OUT VOTQBATUIEXS sATYSNRYXe uv UeyRepuN 
SABY WOISSIMUITHOD 9q} YAOYS UT ‘[eAatiat 10 yHouTsNfpu-at oambat 


SPAVPUL}S FLY A 07vYS 0} pur ‘syourtedxe puv satMbur sey} Jo) 


S][NSet oy} SUty 07 OTT? WOAZ y.10daI 07 OSTR oALY ADT, “ATO 
Yovo WIA puv 4ysoa pur yydue] Jo sprepuvys peLtodwT oy} YW 
Oa15¥ OSIq} AVJ MOY Sururezsvosv 07 pur ‘spavpurys aanbaryoxsy oyy 
jo uontpuos oy} oyu Aammbur ue 0} ATUreur pauguos eq 07 av 
Apoq oyIytoros ATWOUIMTA sTq} JO SMMOqL, OUT, “PTW “A “AM 
Iossajorg puv QuIpT oq} Jo Aaysvep_ oy} ‘[eAoyy raMOUOSy ony 
QUIQUY [RIOUAY)-"Yhavy ‘LAayjoT MLYS UTPOPATG ‘MopsayJOLIL A, pPsOry 
‘gssoyT JO [Iey OT —: UdUIEUED UaAeS SUTMOT]OF ey} Jo pasod 
-1109 ST UWOISSTMIMIOD 4eIpy, “SuMOTANXe Atay} yuommayddns 07 pazeu 
-MIOU Tae SLY TOTssTUTUTOD ArwcoMOT, Ue ‘aseyaeapy orqud oy 
0} pte} ysnur yorpM tuazsds v JO FUATIYST|Qese oy} pute 9780.10} 
ur ayqud yo uoooqord oy} 03 ATTeorjoead saaposmoy} Suyoaop 
SNq} WV spRly, JO pIvog oy} 4V SyULISIsse sty puY UWepIVA 94} 
IITA ‘“UOIstAdedns Surpaves satyepWoyjNV uv pur syueurjporus 
[VIpeoer 0} Sayurod sv ‘souanbasaos yvars jo Fasy wrt qynsea 
v st AT[Vtoued orqnd ay} 02 snojWEMMOUT Os s}aJop Jo WOIZwAyS 
-noWap 9YT, ‘“seansvata puv syq_Fiea jo quourfoydue ayy o7e[NSet 
0} pesoddnus sary oy} jo storstaoid oy} Jopan paureysus aq 
uvo SIoyjO IO uatsapeay ysnfun Jo stoIjoTAMOD ou sadud Yous 
qv yey} St sdurq} Jo o7vjs stqyz Jo eouenbesuoo sy], ‘oulvs oq} 


“IIIAVIT, YI SayVvuUul | 


| A[(vON SL PULPAIT qnoySuoryy osn Ul spavpurys [esoT]t Jo uoyr10d 
-o1d ayy, ‘“Tedey Ayyenqow ore yor otlou savy OZ ‘SpcepuEys 
[Boo] SV UAOTY av AVY YILA paystumy weeq eaey YOry 
UVP JalH UL SUMO} pUL SaTzIO TOE JO JNO yey pecoaoostp 
Sey oY “paySeAUL AOU SI Sp.lepuLys oq} JO UapPcVA ay} GOryAr ILA 
siomod ey} JO aS1d1axe ayy UT « ‘aoUTS syTOUT eAoA\y qsnl eSazvyo 
[eloyyo sry uodn pazayzua oy doUuTs URUIETITIED sTyQ Aq UMoys wea 
sey APTATIOR jo Juno 98[qeaapistoo AldA & qovy UT = “poeuLIojps 
Ajsnojvaz ysvoy ye oq TIM Aqup quejzsodut oy) yey sezUeIENS 
USL SpIvpuLys of} JO UapIKM sv UTOYsSIGD “APL Jo Juewyuroddy 
ay} pue £sqseq peioedumr oy} jo Aovmooe aynpos(V oy} ‘eTqQIS 
-sod st qt sv avy os Sutnsae jo Apypiqistodsar ayy paumsse Ayr0d 
-o1d AWWA MOU SLY ‘pvr, JO pavog~ oy} YFnoarqy ‘Aamsvary, ony, 
"EEQT UI pastpede] tyouey 
par JYSIOM Jo Spavpurys [LOTJeIOSy] AAT By} PUY WET} TeIMIOq 
payuzysur useq pey usaae suostiedui0s ON ‘“FZQT at pajyonays 
-u0o) ara AVY se poeuleutet ATTOnhesuoo Asyy,  ‘sprvpurys 
oy) Suda coy Ayoy Ne Peda~t ou paystxe oroy, ‘opvuUt TWeeq 
Suy oolladajal TIA 0} ‘UOIssas ysvT Jo JW Oy Jo Surssed 049 
Tun ‘paepuy = “1997eUT OY PayoopAaao JuazXo aT epUMOovUN Ue OF 
pey your ‘amg@xypstHory oy] YIIA soyper Avy WMV oy, “WoINyysUr 
aIQVlauaa yrY} JO Stsoyyo oy UO vUIHyAS Aue 4ysvo 0} Pepueqzt 
jou st qt siqg Surkes up = ‘uolwoyuea pte queuysn{py ateq} 
0} pred sem uoruee afjq1] Area Jonbayoxg oy. UT pazsea svAL 
| eoysnf jo saoqiqae snoweid aseyz jo drysueipavns ayy opp yeqy 
Aes 07 YONUT 00} you st 4y ‘eT qtTeFUT oq seajastayy pynoys Loy} 
yey} ‘atojyoroyy QourzoduIt ysvp oy} JO st 4r pur ‘spuadep Ajayeur 
-Q[Q wopsury poy oy) AT pasn sommsvour puy sPYySHOA oy} 
[Ie JO epmayjoexe ay] yorqa uodn syaoamaygsur Arend ay) ote 
uorsanh ul spavpurys oy, “JsatozU1 Jo [[nz st qt \pepawsor oq Avut 
pealqns oyj—[eIseMM0d JO ‘feIDos ‘PeLQsapUl OYIUIIOS LIYZOYAL 
—A9IA JO quIod TOANIWYA Wor “WONoIIp WYStA oy} ut days 
we Ayqetuepun seam ‘opray, Jo pavoger oy} Jo yey} 07 Janbeyoxg 
ey} JO soyjo ay woz ‘oyo10q} Huta! 10d soutyy pur ‘syuetmnoop 
‘syooq ‘snqyvardde ‘soourpeq [Te WIA Aeyjzesoz ‘saansvowt pure 
S}qSIA Jo spavpurjzs [eriedar ay jo Apozsno ay jo ‘avo 4SV] 
pessed quemurpieg jo py uv jo ongata Aq “eouarojsueay AH, 


‘SAUNSVANK GNV SLHDITM GUVANVIS 














x 
= 
= 
A 
La 
© 
Zz 
~ 
= 
= 
i 


Avs. 16, 1867. 














































































































































































































































































































































































































































































































































‘SSUULS DNILSOUHL 
































‘SSAULS ONTITTOd 











op Lee 020°00% | ze. 206. Is. OFF. 002. Bar, 2S1- THI. 169 $90. 0000. StI.1 | 10 Gort 
op 9-79 | 049. 009- | OLF- 1aF- | 604. 606 691 | 1st 6-0 690 0000. I S2Ll | | 1% 6st 
onntp | 9 0¢ | | } 0G Ze =| (OUF. ait. | W683. $02. TH. SZL- 980. ¥90. 6000. T 851-1 | g. | 10 sor‘t 
poyovsoun Te | | | coe. SSF QF. 02F- | ets. 80Z- 89. vel. 620. 60. Qu00 T 824-1 | ve tert 
“quad sod | | | “up emwebs | “your | } a 
——_——— - —_—e -—- t —_—__—_ —_—— } 
| i b  . 3 = = S 3 2 5/2) 8 © ~ 2 | B a x = = wary sojoure yd | UHH | 
| *uotssoidap “qouy asvubs ee 5 > > = 7 > = = >< 4 = “= = ~ = wa a y . "TOME “ ls 2 
“syIBCIOY qaaut a1 z 2 S S = s = = = S S s = S = 3 S > = > no me 
-watod oyvul;! | StS opeUINTA oS. ee ae on a SER. - = = a. an Ae at P_. | C 19} L 
} *“HONT “NOISSSUGIC ANS NVANIA— HON) SUVOOS NAd SONDOd Ni S8atLg “emZ OD | 
SSHULS PONILSAWMAL 
og Ost as0 820 “OT0- 7. 2s Pk i . oe: = or : 
Lo 13-3 19 ‘est SP. FL StFL. GS9z. 1g. 063'9% —|—|— — _ “4m oP. ere = 191. as Sl. 110) Ow oe. 180. 0000.1 | $211 £ LO 90fT 
10 0- Oro. } | Ley 
0.13 OLs 086°6LT $9:S2 SSSL.- ZH0G- ge. BOE" LE im a on ée g0¢. #85. Lord SLI- Sb1. | SOT. 280. | 820 Sy0-. | Te0- 980. | SO- | OFO- | 0000-T | BSL-T | E= | 1.0 SOFT 
qos | => 
LOL | 191 196 ‘20% SPL | SbbL. | S99s 1g. 0F0'TS 1z¢- 99 ssl #90. | 300- | 000. 890. | £90- | 990. | SEO. | GO 810. | 2p0. FFO. | sro. | oro. | 00001 | at. | BZ | 10 oor 
| | | | | ves | ! . 
8Ot _ 80-1 oFe*FSt RL-0L | SLOL. 2262. To. $2689 Liz. ( 690- | 290. | 990. | #90. | $90. | 3OO- | O90. |690. 890. | £00. | GoD. | FO StO. | LRO. | CHO. HHO. | SHO- | wo. | obo. | ooo0:t | sets = TO SOFT 
quae Jad) -qouy “sq “yuao4ed “uy ‘bs | ‘ur “bs | "yous “sql | | | | - a 
co! ay ee a eee oe —_ —-- —— —— | |. es ae a aes SS ee ee a. 
Pw, 5) Wosar “euy aa S| 2 (E12) £18 B/ S/S BL EL/ZIS (SE (ES BS B/S SB |S SIE ES Bl Sle) By Lo | SPB | 
" . -Fz2= ae 1 Sy-2-—| : a — = -_ + a = ~ = ‘ = = fb * < ‘= = x _ = _ o = = -- : . i - ipawi.... 
woman SEEEEE oma | WY Migereee 2|2(8| 8 |s SIS SIE Sie E' SSF F ele FiFis =F 81818) 8] Fi sl sv mei 
- eSe2Se ——__1_____. eSe2eecr kaa a - — -- _ = — - — ————$ = - ——____—= ee = eS as e. L 
“UOTSUAIN fe ~ 5 “panel 7 . Se = ‘JS GNVY NOISNAILXA—HON] AUVADS AFd SGNAOd Ni ssauis "euBO y | Be 
SSHZULS PBDNITIOAd 
‘ ‘SLUTTIIA-AUIM TADIS VISUADVA whod . 
~ +r rerr + beac ~ - ¢ Fr ‘ Ttr r. + + oa A rT]S + a ae 7 y - 
JO ‘SSHULS ONTESAYHL V HAACND NOWMSAAIIC LNANVNUAd OL GNV ‘SSAULS DNITTOd V YAANA “ANALIAY ANV “LAS “NOISNGLIX OL AONVISISHU FHL NIVINUOSV OL SINAWINAIXA AO SLTASTU 
| | 
| | 
! 
Osh'st 9396 6682 IL¢ £-29 eeo'ss «=| |S 294'ST | | euteepesion ‘1 — 3.09 OZSL | 89. | OP CF 
| | 0 i > = } ‘ 
‘ola 0902 F015 8803 | “ge¢ ¥.09 ceL's: O0F'sT eer | — ae | 7 &-6P i a 6LII oma 096'et #911 £0 
. P | . an DIYOVsGUN Pus IIqIC FS ’ | | 
ona 02691 ra8s 9tzz 60. £9 08682 oos'st =| | gatt asienuat Gap sales aoe 209 a eon || or oer | watt £0 
e - een — ie al a ‘ | poinjoesy pus Joy) 9l°-.8 - ‘ rs 
ona 003°LT 0x8 0008 bg 1-99 PS a oou'st =| 9 pounjowy pua up £00-£ 2-09 SLFI oes 6SII ond OLl'st FOIL £-0 
0F8' 13 s9c¢ $203 18-8 Ost CFL'ss ses'st | n ae € 8} 198% £801 SH*T L 
| uMowy Pua Jd! - - . 
oma 062'L3 asco Bez Bz oS ost'ss oor'st sett a oo ae | wer 6-8 r96s sour | OFT ond oco1z | Watt 9.0 
“paaoures i - 3 4 paqowoun pua so | OF0-T - | ‘ ; te ‘ | 
arn A 988°9c LLi¢ 20cs 92-6 L-6F 002‘9¢ 008°LT SPIT { peumousy pus ou | 0.26 8825 0°01 6eIl od $28. 0-04 996 ‘s 296'69 | FEIT 90 
r SI OTOV, ud Jdq) . 1» 7 on . wer 
“ona ose'6s 0189 Lz obs LF 092 0F 08°81 oelt sesame pup ‘eae L.0F sits | 6aIt ond 08z. 0-82 Bes 101 ole'sz Fell 9.0 
0¢6 I¢ 0669 vers OF-T 9.65 £88 SP 001'TZ — &.St 9883 | Ors. BCL S19°90L L8L°6L 
amoely pu a . 2 ra 
‘ond ris $829 BBzE 86-1 B19 SaI'sh oor'es oat aan Gan ‘Sun ¥.09 cscs 6IIt oma om | Bete Z16'96 oss's2 =| WRIT 6.0 
ovs9uN pues J —_ | a coi ~ 
“on ouy'se coro 1006 29-1 9.15 700K 008°t% ottt a oes ae | $b 123 | -60IT ora eee. | ce 396601 ones =| FIT 6-0 
F aimoBsy Pua Jom, 2 | oe . * ; 
‘oma oFe'ts s8e9 SLt8 OF 0 0¢ 0:8'8h 08°18 SOtT Suan eu "oan | hb sue | (Tt 6091 oma | ge | ese | gest ogee | FOr 6-0 
000'%2 008% 1808 81-0 0.99 | 6ss‘z | gertas 89 0313 SsiT 1 86t- G8 | ees bd Os ( 
aINnjIBL pus JOT - = - 
oma 98 2'9% ssi¢ site 18.0 9-19 os" 008°ts eo0t tree a ae L.0g a rh a | oni es. | cosa =| Foor z1 
sd aanys ua 32 | | ‘ 
“ona 086'83 9624 1602 31-0 963't8 002'1S S80 pb seneaee a =D T-8¢ PR) | OcIT | -ezor od 6LI- } 090'8¢ FR0T 1 
| : “ : | 
“pamyous 0838s orFh $263 61.0 6.99 9690S 00F 08 com 1 [Seca lone een ¥.8¢ ost | = 080T | oot | posmpoesa z6t- | B92 £06°Ts oev'eo «=| | puOT Bl 
‘gout *qua0 sod “a “a a 000.1 = wim T *yae0 sod “al | “at { \ “yout *quao aod “al "al a 
aa D ’ : : ‘ ‘ayewN} a b “qouy oxcnbs | | oamdns ‘ss0238 2 d | ‘youperenbs | *qouy oxenbs 
— aT ro *00y}9e 1) ayeuIyn 1e303 230 yeupin jouy aavads qouy 1 138 Fay your qouy 7 
“SODA MT on « a ea 0} dusRla *s80.138 en “ON 189,L “B99 7 | ‘uoye10} OFVUINTD oO aod | aod ‘ON 289, ‘Spopa | 910J9q | 0} Suysvays | aad aod "ON FOL | = 
§ JO ONTRA 889195 OPV | “sseze ONSET _— | jo oney Pitt fal ” | OISND JOONTY KOZjs DIVUINT SSalIs ONSKTA | woot | joo ry «| ssoris Saypg |sxons Suywerg se 
59 OF patch | . eee ee P = soins tee th ; a" a 
“soyouy AJUAM, = syioddng Usamjeq OONUIWIC] — "SSL ONIGNUG “s1d,9WIECT VS = 810}, Joy HIBUa" | —"SoyOu] OAJIMT, = 42A0'T JO YSUIT—SSAMLS ONLLSIAL ‘uampedg Jo pud youd UD—SSAULS ONINVAHS - 
ee 
| . . 
8-F | || | 1 | ee. | £-0L ete 19 000 &F 
ovnp L¢ | op ZSIL || ovUp IStt onip 8 OsTT op | 19-69 | EBL 8z¢°6¢ 000 &F 
onip Om 7 €LiT | op ZLIL op TLIT omip & OLLI onip | 8-09 | 6-49 rd Oe) 000*T® 
ome GF S9LL poryonq Z91L op | | IIL || on t- Oot Simos | | eg-19 | 82 | 88a°T9 000‘¢h 
0-9 | l 0. | | | | StF 94° | 889°Z0T 000°8¢ 
op 88 | Obs. 086'88 G SSIT | op | onip | } CLT || = O71 9. j Ogtt onip | | GL.1T ¥-£¢ 969°80T 000'8¢ 
onip £0 £88. 00¢'zs 000‘0¢ Sel | omrp 000'00T | oyIp 0002 = | IFTL |) op 8 000'006 | 0On‘9g Olt op | Lg | 80-01 L-#¢ | g06'26 000‘S¢ 
op 88 | Ste. 000°88 000'F¢ SELt | op 000‘O0T | OFID 000 09 TSI || ID L 000'003 | 000°%9 =| OSTL | oD c.g | 9F-13 6-8 | €83°TOT 000°89 
9-8 ba. 203° 000‘8¢ | | | g9u‘se =| | + 000°00% | L.-¢ | IL-9 F.6¢ | £79'90T 0n0's9 
op 4B | BIS. 02295 0.:0°6S SEIT | ony | Bert pamays 0006S =| «TTT || = OVID 6. 000 002 | O&IT | amp | (88 OF | OM 61696 =| «= 000°89 
oD 9-8 | Ste. o08*e 000 89 Stl onip Onn. ZITL || «~Pepraep | 000‘6¢ 1ILt || OVID | ¢ 000°00 | OLLT | ovup | 6-L | 68-8 | e.2¢ 696 °60T | 000‘89 
ontp 0.9 | spp. | oot'26 00029 | SOIL ontp O1F- ooo'ze =| gort | op | ono'se | TOLL || = OMIP 461 sores | ‘Ad Vicon | MM aoa a ie o-+} PERT | 000 89 
pant = SL! ‘20T 999°19 6-8 | ODF. S88 29 | ees‘so | i 6-08 000 003 00049 | | | 8-1 | co. | Tel 002 '98 | LOL es 
ynq | -L | PL. 000'00T 0009 860l oD 6-01 | 26r- OL9eSL 000°T9 Z60T || pemays 000's9 | T60T onp 1-6 000 003 | 0009 0601 | op | 5-3 | 83-8 | 8.99 VEE 00s'89 
patdvus wom) | oon ‘ a fwaed ‘ —<— | a Al on onn'es ooo'so | ost LL Pa Se 2-82 FOF'18 000‘09 
puv payyang | OBS SIT 00089 S801 ovp 6% 833. OZT OFT 000°89 G80T || op | 00 “Zo 1801 1p 0-61 00% | " | Of ot *squoppns ; tii ; sce -| ‘ene 
pyong | = |ME | OBE. 002°%6 00009 SLOT pamoys 8.01 O8¥- 092 FST 000‘e9 =| e201 || popnyop | — _ 026‘L°T 000.e9 ~= |: TL0T pasing §=| 9.4% 813 0.0003 =| 009.99 | OLOT | paanjpourg “1 | 56-8 8-04 i — 
/"WU99 49d) “qour “sq “sul a *yuad sod) “you; “eat "eq a \"yua0 sod) *youy “eq “eq | [ues dod) *youy | "sq *eqI im i | “quoodad | “yuo aed “yoo sad sql | “eal 
| “uoyssoidap j*qour aiunbs | ‘qouy orunbs ‘or uojssaadep ‘yout otunb, |*qouperwnds| , | wopsordop | *youy oawnds | “yout eaenbs — HI | ‘uoysseidop | sqouy aavabs | “yous erenbs | “ON “UOTsUdTXd | "euN}OvIy Fe ‘eamdni “qouy ervnbs | *qou; orvubs 
‘s)P IDA quouRa | Jod ssans aad esas + “spIAVA queueU aod $80.98 god ssoxys | “ON | ‘BOO | queuvar | god esarjs | sod ereas | aa || “sya queuval | aod sions dod s8az}s 4891 | "Bay A quouraod | wexe jo 0} A}Opsela | sed seers aed s8al38 m 
-1ed qy0UIgTQ | oa onseyy wed aed opwaryya | oyu OnSRLA | | | sad oyeuIgTQ | oFeMpID | onserm | OL || “19d oyBUINTA | e7PUINID ong | | | owanTa uopovUOD | yo ONVyA empl osu | Bs 
A a a asthe | ea a “—— e ie | | I! { f a) pote” Soe 
‘SUZLANVIC LHOIA = HLONA'T ‘SUALINVIG YO = HLPNA | ‘SUTLANVIG OML = HLONIT I “UNLONVIG INO = HLPNAT | ‘SURLENVIG SXIN = HLONAT za 








‘IGGLS VISUADVA JO SUVA GAYUANWVH AATAML JO “OY ‘SALLUAMOUd TVOINVHOAW AHL NIVLUAOSV OL SINANIVACXA JO SLTASAY AO LOVULSAV 





ET 


SRLS SR RRS: S58 Te 


* 








| 
} 
j 
| 





THE ENGINEER. 


Aue. 16, 1867. 








THE VICTORIA AND 








Iris one of the reproaches of the present age that engineers and | || 


architects do not as ‘a rule work very harmoniously together. 
This is much to be regretted, as for the want of co-operation 
many of our engineering works are but synonyms for ugliness and 
distortion. It is much to be desired that these two professions 
should go hand in hand, as we should then but seldom have the 
monstrously ugly engineering works that can be seen anywhere in 
our metropolis, or even anywhere in thekingdom. A combination 
of the two professions would result in considerable advantage to 
the parties directly interested, whilst the present sufferers—the 
ublic—would be undoubted gainers. In fact, aman in the present 
y, to be successful in engineering construction when architecturally 
employed, should be an engineer and an architect rolled into one. 
Iron is the engineer’s wood, with which he constructs and em- 
bellishes, and ironwork requires a style of architecture uliar to 
itself alone. It must have this, otherwise it is very calies 
out of place. Excepting the subject of the present article, there 
is perhaps no finer piece of iron architecture than the Crystal Palace 
at Amsterdam. This is certainly an excellent example of iron con- 
struction, in which the architect, Mr. Outshoorn, has not ignored 
the great strength of iron as compared with brick and stone, and 
has designed this building accordingly. The Dublin Exhibition 
Palace, in which the exhibition of 1865 was held, is good in iron 
architecture and is pleasing to theeye. Asa rule, however, engi- 
neers ignore architecture—their great ambition being to cover large 
areas and long distances by one span; they are then satisfied that 
they have accomplished a great work. Engineeringly they may 


have done so, but architecturally they have failed ; the greatness | 
of their work too often resolves itself into a most successful | 


representation of bigness—and that is all. One of the greatest 
arts in iron architecture and engineering undoubtedly is to 


make the iron ornamental as well as useful. Modern science | 


has placed at our disposal means and appliances possessed by no 


former generation ; in adapting them to our works we should en- 


deavour to combine elegance with utility. 


This has been accomplished in an eminent degree in the magnifi- | 


cent structure which forms the subject of the accompanying illus- 
trations, but then we have here an engineer and an architect 
working together. It is the Victoria and Albert Museum, now in 
course of erection in Bombay, and which originated amongst the 
wealthy portion of the Indian community, the object in view 
being to commemorate the accession of Queen Victoria to the 
throne of India. The building is being erected from the designs 
and under the superintendence of Messrs. Scott, McClelland, and 
Co., engineers and architects of Bombay—the ornamental work, 
which is the finest of its kind we have ever seen, having been de- 
signed by Mr. John Gascoigne, assistant to that firm. The 
engineering details were worked out by Mr. Michael Scott, C.E. of 
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offices of the curator of the museum and those of the Horticultural 
Society of India. The museum proper will consist of a nave and 
two side aisles. A broad gallery runs round the interior, and is 
supported by columns of a highly ornamental character. The light 
will be obtained from 32 windows, 16 on the ground floor and the 
like number on the gallery floor; the sides of the nave below the 
eaves are also pierced for additional lights. The following are the 
main dimensions of the building :~—Interior length, 105ft. ; 
width, 69ft. 3in.; width of aisles, 17ft. 3jin. ; width of nave, 
| 34ft. Zin. ; height from ground floor to underside of gallery, 
| 26ft. ; width of gallery, 26ft.; height from ground floor to top 
| of aisles, 48ft. ; and from the ground floor to the centre of nave, 
|60 feet. The exterior length of the building over all is 180ft., 
| and its exterior width 79ft. 3in. 
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A beautifully coloured perspective drawing, by Mr. Digb: 
Wyatt, showing the interior of this splendid building, was ext 


Westminster, under whose direction the whole of the ironwork ' bited at the last conversazione of the Institution of Civil Engi- 
was manufactured and fitted in England by Messrs. P. D. Bennett | neers, although unfortunately that prominence was not given to it 
and Co., of Birmingham. The late Mr. Tracey, of Bombay, was | which it deserved. However, those who saw it could not have 
the original architect of the exterior or shell of the building, and | failed to appreciate the elegance of the design. Every portion of 
on his death Messrs, Scott and McClelland took up the work, and! the interior has been designed in the most elaborate style, and it 
altered the interior from a heavy stone and ae affair to the | is intended to decorate the whole in white, blue, and gold enamels 
present elegant design. This is not a purely iron building, as after it has been erected. The columns supporting the gallery on 
the exterior will be of stone; there are, however, about 500 tons of | the ground floor consist of a fluted and ornamental plinth. The 
wrought and cast iron in the structure. There willbeanelaborate upper portion of the shaft is divided into four smaller fluted 
main entrance in the Italian style of architecture, which is the | columns, surmounted by Corinthian caps. The gallery columns 
style adopted throughout the building. In the rear will be a hall, ' consist of a fluted and ornamental plinth, the shaft of the column 
from which the galleries are reached. There will also be four | being composed of four small twisted columns with Corinthian 
smaller inuseums, one on each side of the front entrance and one caps. The effect of the grouped spiral columns is exceedingly good, 
on each side of the hall in the rear, as will be seen on referring to | as may be gathered from the e view of one of these columns 
Fig. 1 of our engraving, which shows a ground plan of the building. | shown at Fig. 11. When these columns are decorated the colours 
Beyond the two latter museums are situated respectively the | will bring out the artistic character of the design most effectively. 

















SS VIAIN 
The general character of the interior elevation will be”gathered 
from Fig. 2, which shows a transverse section of the building. It 
will be seen that the gallery is supported by highly ornamental 
cantilever brackets, which spread four ways from the caps of the 
ground tier columns. The galleries pence about 7ft. beyond 
the face of the gallery columns, as will be seen by the section of 
the gallery flooring. A very pretty effect is produced in 
the roof of the gallery, and also underneath the gallery itself, b 
the construction of the roofing and of the gallery flooring, whi 
are each supported on curved ~ The credit of this system— 
to which we shall presently specially refer—is due to Mr. Michael 
Scott, who has applied it here with the best effects, both architec- 
turally and engineeringly. 

The roofs of the p> vel consist of three semicircular arches, 
resting on cantilever brackets. The roof of the nave is semicir- 
cular in shape, and is supported by ornamental cast and wrought 
iron ribs, which are in perfect keeping with the remainder of the 
building. These ribs are finished on the underside with mahogany 
filetting, a section of which is shown in Fig 12, which also shows 
an elevation of the ornamental band carved thereon, which gives 
a handsome finish to each rib. The ceiling is divided up into 
small square panels, which will be highly decorated. The panel- 
ling immediately under the roof at either end of the building, and 
forming the fan end of the nave, will be filled in with ornamental 
fretwork in woodwork of exquisite design, and ompeees of 
ribands and foliage. The paneling is shown at Fig. 7, whilst Fig. 8 
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THE VICTORIA AND ALBERT MUSEUM, BOMBAY. 


MR. MICHAEL SCOTT, C.E., ENGINEER. 
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represents the semicircular paneling in each bay along the side | the Government pro making it the repository of a number of , bearing at the bottom of the pump, with a crank pin on the end 
a ? ; " bode : chesty ssess. This opposite to the fly-wheel at a radius of half the stroke of the 


walls in the galleries, and Fig. 9 the lunettes in the clerestories. | statues which they arrangement is shown in 
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On the exterior of the gallery aisles there will be a promenade, 
which will afford an excellent view of the district surrounding the 
building. The gallery railing has been elaborately designed ; it is 
of cast iron, ogee in shape, and is divided into bays. In the centre 
of each bay are the letters “‘V.A,” supported on each side by 
groups of flowers and fruits of Indian growth. This railing is 
shown in elevation at Fig 10; the bosses, or finials, over each 
standard are of ormolu gilt and burnished ; they were made by 
Messrs. Elkingtor and Co. The handrail is wrought oak, over 
which a coating of brass is drawn. The staircase railings are in 
keeping with the other ironwork details, and are of a chaste and 
elegant design. In Fig. 6 we have given a portion of one of these 
ollie and of one of the standards carrying the landings. It is 
the railing of one of the staircases from the top landing to the 
gallery floor. 

The details of the various parts of the building are seen in 
Figs. 3, 4, 5, and 6. Fig. 3 shows an elevation of the ground 
floor columns and cantilevers and a section of the ery flooring. 
It also shows aj sectional plan of the girders, Fig. 4 shows the 
upper tier columns, girders, principals, purlins, &c. ; it also shows 
a sectional plan of the girder which carries the roof over the gal- 
leries. Fig. 5 shows a view of the upper tier columns taken in 
cross section. It will be observed that the only place throughout 
the whole building where timber is used is in the main roof, and 
here it is introduced in a way which leaves no fear that it will be 
attacked by the white ant, as it is wholly exposed to atmo- 
spheric influence. The flooring and roofing of the galleries, to 
which we have already alluded as having been designed by Mr. 
Michael Scott, are seen in section and plan in Figs. 3 and 4. It will 
be observed that they consist of curved plates of thin sheet iron, 
pr mge fags wrought iron girders and joists running longitudi- 
nally, whi 


ch latter are supported by cross girders resting upon the | Scott, C.E., who courteously 
columns and side walls of the building. The spaces above the | placed at our disposal the draw- Ys 
haunches of the curved plates, up to within a few inches of the | ings from which our engravings 7 
floor line, are filled with concrete, and the floor is formed with | have been prepared. S yj 
ornamental tiles bedded in cement laid on the surface of the con- ite N Yj 
crete. At the junction of each pair of plates an arched 4 iron is ait G N Y 
fixed, so that in looking from below the whole junctions are APPLEBY’S G ¥ | Y 
uniform in appearance, and this without the necessity of accurate DONKEY PUMP TMU } Yy 


and expensive fitting of the ends of the plates to each other. It 
was found that these curved plates, even without the concrete, 
were capable of bearing a great weight, and, of course, after the 
concrete is applied the floor will be still stronger. Thus, by 
adopting the curved form, and by a skilful arrangement of mate- 
rials, strength, lightness, and elegance have been combined, and 
the floors and roofs present the additional—for India especially— 
great advantages of being durable, vermin-proof, fire-proof, water- 
proof, and heat-proof—and, though last, not least, of being inex- 
pensive. We may here observe that Messrs. Scott, McClelland, and 
Co., have introduced iron very largely in the construction of 
buildings in India, and with the best effect. Cornices, verandahs, 
&c., can be produced in iron of the most elaborate forms ; the 
work can be fitted in England and then erected in India at much 
less cost than stone, whilst they are far more durable than wood. 
When the great cost of skilled labour in India as compared with 
England is considered, it appears an excellent idea to have the 
work made and fitted at home, when all that remains to be done 
RO d the f d 

i seen from our engravings and the foregoing description, 
that, whether viewed in detail or asa whole, this is one of the most 
magnificent pieces of iron architecture ever turned out. Every- 
thing that refined taste and sound engineering views can suggest 
or develope has been carried out in the gen: style, arrangement 
and ornamentation of this building. en it is erected we believe 


Mr. Digby Wyatt’s drowlar $0 which we have already referred. 


Here, in the centre of the floor, 
on an elevated pedestal is seen 
the statue of our Queen, the 
first English Empress of India. 
Around her stand, on lower 
pedestals, statues of those heroic 
generals and far-sighted rulers 
by whose common action India 
has been added to the posses- 
sions of the United Kingdom. 
Here the people of India may 
contemplate amongst others the 
faces of Clive and Hastings, 
Cornwallis, Wellesley, Ellen- 
borough, Napier, Hardinge, Dal- 
housie, Canning, Lawrence, 
Havelock, and Clyde, all men 
whose names and deeds are 
identified with the history of 
the Indianempire. Much credit 
is due to all who have been 
engaged in rendering the Vic- 
toria and Albert Museum an 
accomplished fact, whether it 
be to the capitalists, the archi- 
tects and designers of the 
building, the engineer for the 
constructive details, or the con- 
tractor for the ironwork. Our 
thanks are due to Mr. Michael 





IN our notice of the conversa- 
zione of the Institution of Civil 
Engineers we stated that Messrs. 
Appleby exhibited a neat little 
donkey pump, which we now 
illustrate in the annexed engra- 
ving. 

Fig. 1 is an elevation, with 
the suction valve shown in 
section; Fig. 2 is a longitudinal 
section at A, B; A is the steam 
cylinder; B the pump barrel in 
one casting, connected together 
by the back plate; C is the 
piston and pump ram, which 
are in one piece of gun-metal; 
D is a gun-metal piston valve 
working in a -metal bush; 
E is a small fly-wheel, with a 
crank pin F placed at a radius 
equal to half the stroke of the 
= ; Gis a wrought iron cross- 
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valve D, which is worked by the rod J; K is the steam inlet, and 


to the ram C; H is a connecting-rod between the | L the exhaust; M is suction, and N the delivery, with air vessel, 





crank and the crosshead; I is a fly-wheel shaft, working in a long | both being made of gun-metal and fitted with ball valves, The 
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action of the pump will probably be perfectly understood from 
the foregoing description, and it is evident that the whole of 
the power developed by the steam cylinder acts directly upon the 
water in the pump barrel without the intervention of the con- 
necting-rod and crank; these latter have only to move the piston 
valve, which, being nearly in equilibrium, requires but a very 
small amount of power to work it 

We are informed that these pumps have been largely tested in 
practice with good results, and one of them, we may add, is used 
in the English boiler-house of the Paris Exhibition. 

We are indebted to Messrs. Appleby Brothers, of London, for 
the drawings from which our illustrations have been prepared. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





COMPOUND ORDNANCE, 

S$m,—Utilising our old cast iron ordnance has gained in popu- 
larity of iate, as one of invention and of national importance in 
point of economy. If such be of any value, that of utilising her 
Majesty’s cast iron ordnance, I believe I shall be able to satisfy 
your readers that to me is due the origin of the scheme, and I was 
first to propose it to our Government two years and a-half be- 
fore one claimant, and three years and a-half to that of a second 
claimant. Documents are the best of all proofs, and to these I beg 
respectfully to refer. 

My first introduction to our Government of my proposals and 
scheme was early in February, 1800, to the Lords of the Admiralty 
in the first place, and, by the desire of their lordships, to the War- 
office, War Department, early in March, 1860. Lord Fitzherbert, 
at the head of that department at the time, acknowledged the 
receipt of my letter and my detailed specification for the practical 
process and propositions for the whole matter of tubing and 
breeching our cast iron ordnance, but his lordship stated he could 
not recommend its application to the Government. 

Here the correspondence stopped until October, 1863, when, 
reading in the 7'imes of the 8th of that month, that Captain Palliser 
was engaged in experiments of wrought tubing old cast iron guns 
at Woolwich Arsenal, and the great saving and value of the dis- 
covery by Captain Palliser, I at once wrote to the Under Secretary 
of State for War, War-office, to be informed whether my specifica- 
tions were acted upon at Woolwich in the experiments then going 
on in utilising her Majesty's cast iron guns. To this I was 
informed that no such specification or letter as that I referred to 
could be found. Limmedliately re-posted my Admiralty letter of 
February, 1860, to the Wac-oflice as evidence of my propositions 
and scheme, and the Under-Secretary of War holds it by approba- 
tion as evidence of its official remarks, envelope date, and also 
subject matter in question. Now, I beg to solicit attention to the 
dates of the other two claimants, Mr. P. M. Parsons’, C.E., 
patent bears date Sth of June, 1862, and that of Captain Palliser 
11th of November, 1863, giving my claim as the originator of the 
scheme, as already stated, two and-a-half and three and-a-half 
years over these gentlemen. The object I am pursuing is to esta- 
blish that claim, and those who desire to inspect my letters in the 
hands of the Government will have my approbation to do so; fur- 
nishing thei with number and date so given. With regard to the 
loss of my specifications at the War-office, I am not to suppose 
how such a document, so large, could be mislead, buf I am 
bound to accept that such did take place; and 1 certainly should 
not be ashamed to hear that it had been recovered by cémpetent 
hands. With regard to any of the experiments extending over 
so many years. In the tubing of cast ordnance, at a cost of some 
£50,000, is an insignificant sum compared with the development 
of the coil-made gun of Sir Wm. Armstrong, and it is wrought 





iron, or wrought stecl tubing in cast iron, advocated first by iny- | 


self, and subsequently by the othe: two gentlemen, which will be 
found best. . 

I hope, in justice to myself and the community at large, that 

you wil] give these lines to your readers as a matter of fair play. 
J. S. Morpis, M.E. 

5, Upper Charles-street, Parliament-street. 

WOOD WORKING MACHINERY IN THE PARIS EXHIBITION, 

S1r,—An oflicial report of English wood working machinery has 
been published in the J/lustrated London News, of August 3rd, in 
which commendation has been accorded to several exhibitors of 
the above description of machinery, and to which no doubt they 
are entitled. 

Without imputing any unfairness I think justice hasnot been done 
me by the total omission of my name from this report, as it is to 
me that the only silver medal (the highest prize in this section) 
has been awarded. The expense and pains on my part of con- 
tributing to the English display of machinery (mine being all in 
motion) has of course been very great, and it certainly is not un- 
natural for me to expect to be at least mentioned in connection 
with the others; and moreover, it appears to me a very poor 
compliment to the jarors to make conspicuous by its absence the 
name of the recipient of the highest award. S. Worssam. 

August 13, 1867, _—_— 

CONVERTED SHIPS. 

Str,—Might I suggest through your columns that instead of 
breaking up our woeden ships of war they should be cut down to 
one deck and have six or twelve 600-pounders placed on board? 

At present a 120-gun ship would have to strike to an ironclad on 
account of her guns not being heavy enough to pierce thick iron 
plates; but if she had 600-pounders on board there are few foreign 
captains would like to lay an ironclad alongside a wooden ship, 
which would be sure to send it to the bottom in a round or two. 

I also think that instead of heaping quantities of solid masonry 
together for batteries they should be made on the plan of monitors, 
in which case there would be no practical limit to the thickness of 
the iron they could be made of. WILLIAM ForDE. 

[Our correspondent is in error if he fancies that it is impossible 
to combine the use of 600 lb. guns and heavy armour plates in a 
converted three-decker.—Ep. E.] 

IRONCLADS, 

Str, —Some time back I made a request, through your pages. that 
the designs that the fares of the Admiralty had requested private 
firms to give in should be an open competition, as regards their 
ideas how ironclads should be constructed, this met, as is usual, no 
answer. - J have now to request through the same source that all 
the designs should be made known, or at Jeast the successful one, 
so that we may be able to judge whether those who are to decide 
the question are able to do so. I think this is but fair to the 
public, for undoubtedly, the “chief constructor,” although able 
probably to manage his department, is far at sea as regards con- 
struction. I iuay say private firms may be in the same bewilder- 
ment, as I have no doubt the draughtsmen they employ have their 
own ideas on the subject, which they hold back, and no one can 
blame them for doing so, W. 

SOCIETY OF ENGINEDRS, 

Srr,—A case very much like that of the Society of Engineers 
happened nearly thirty years since with the Royal Botanic Society 
in the Regent's Park. 

This society, when the Botanic Society was formed, as you know, 
for the purpose of cultivating botanical science and forming the 
gardens in the inner circle of the Regent’s Park. The Society 
applied for a charter, and had a very stitf fight before they got it. 
In those days, and perhaps now, it was the practice to refer all 
applications for charters of scientific societies to the Royal Society. 
Now the Botanic Society had three several enemies—two chartered, 
one unchartered. These were the Linnean Society and the Horti- 
cultwal Society, and the unchartered societ as the Botanic 
Society. The Botanic Society was a poo | quict society of 





students of botany, and cared very little about the matter, but the 


other two did. e Linnzan Society, which—under the pretence 
of being a society for the study of natural history generally, had 
degenerated into a mere botanic society—had a special spite against 
the new society, but the Horticultural had the serious fear of a 
rival in its exhibitions. The Horti al leaders being closely 
connected with the Linnzan leaders, employed the latter as the old 
chartered society to claim from the Royal Society that no other 
society was wanted for natural history or botany; and further, that 
there was a Botanic Society, and it would cause trouble if a 
Bevomee phe Nas bh eril cocoonetal ond charter refused; but 
ese plans were at first succes e charter refused; bu 
being stoutly for ule hing wan arid anda tansy 
mastered, ugh there was an older Botanic Socie peistener- 
‘ BP pacmy 0 VA’ 

PETROLEUM AS STEAM FUEL. . 
S1n,—I beg to enclose the tabulated statement of the first trials 
of petroleum coal in a common service marine boiler at 
ree ock They vere se by the raped gga a M4 

one e uperheaters, a1 f iron weighing over 16 cwt., w 

dropped an y Pelted thriush the intense heat of the flame 

—a very strong fuel, Zante surface petroleum, as thick as tar, be: 
used. ‘No American petroleum, and only two and a-half tons o' 
good Scotch shale oil, which answ sxirppely ve, was made 

CHARD; 


use of. a SON. 
34, Kensington-square, W,, 2nd August, 1867. 
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ENGINEERS’ ASSISTANTS’ BENEVOLENT INSTITUTION. 
Sin,—The time seems to have arrived for something decided to 
be done in the matter. I beg to suggest that early in October a 
meeting be called over which some prominent member cof the pro- 
fession be asked to preside, and that all interested should consider 
the subject {n its various bearings with their association, and 
ascertain their opinions, so that personally, or by letter, the views 
and circumstances of each class of assistants may be represented at 
the meeting. AN ASSISTANT. 








SoutH Kensixctoy MuseuM.—Visitors during the week ending 
August 10th, 1867. On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., 9968; on Wednesday, Thursday, and 
Friday (admission 6d.), from 10 a.m. till 6 p.m., 1632. National 
Portrait Exhibition, by payment, 2174. Total 13,774. Average 
of corresponding week in former years, 10,783. Total from the 
opening of the museum, 6,891,229, 





THE MANCHESTER GEOLOGICAL SOCIETY. 


Arta recent meeting of the above society Mr. Higginbottom, jun. - 
read the following description of “The Astley Deep Pit,” near Ashton, 
under-Lyne :— 

The new pit which has recently been sunk to the Black 
Mine, on the Dukinfield estate, near Manchester, is of a 
total depth, from the surface of the ground to the bottom, 
of 686} yards. The general diameter is ]2ft., with the exception 
of a length in the middle, where it has been widened to 125ft., 
to facilitate the passing of the chairs ; excepting also a few yards 
of the pit bottom, where it gradually increases to 19ft. 2in. In 
sinking the pit itself 320,931 cube feet of material have been ex- 
cavated, and 10,584 more have been cut out for mouthings. Of 
the total depth of the pit 211 yards have been sunk through rock ; 
443§ through shale ; and the remaining 32 through seams of coals. 

ese seams there are 26 of more than a foot in thickness, of 
which fifteen with an aggregate thickness of 58}ft. have been 
worked at different places in the neighbourhood, and may there- 
fore be considered to havea present commercial value. The shaft, 
with the exception of 42 yards where it is tubbed with cast-iron 
segments, is walled with a Qin. wall of arch bricks stiffened at 
intervals by stone rings, 18in. on the bed and 12in. thick, of which 
there are 80. Altogether 7308 cube feet of stone and 750,000 
bricks have been used in the shaft, exclusive of those employed in 
the mouthings, &c. 

In sinking water was met with at the following depths; at 181 
yards from the surface 40 gallons per minute ; at 240 yards, 35 
gallons ; at 358 yards, 52 gallons ; at 413 yards, 33 gallons ; and at 
590 yards, 5 gallons; making a total of 165 gallons per minute. 
This water is raised to the surface by means of seven lifts of 
plunger pumps; of these the four upper are 12in. diameter and 
the three lower 9in., 7in., and 6in. diameter; they have all a stroke 
of 8ft. The four heavy lifts average above 90 yards in le each, 
and are arranged alternately on opposite sides of pump rods; each 
stroke of the pump raises 39 gallons, and consequently the engine 
has to run at an average speed of four and a quarter strokes per 
minute forthe twenty-four hours. At full speed the engine would 
make from eight to nine strokes per minute. The pump trees are 
i3in. internal diameter, aad are for the most part of wrought iron, 
the plates of which they are made increase somewhat in strength 
towards the bottom of the lifts. The total weight of the pumping 
rods, joint-plates, clumps, bolts, plunger-poles. &c., is 85 tons; of 
this weight 40 tons are balanced at the pit top by a loaded balance 
beam, the remaining 45 tons being sufficient to overcome the 
weight of the column of water and the friction of the plunger- 
poles, &c. The pumping apparatus occupies in the pit an area of 
29 square feet, having 84 square feet for winding. 

The conducting rods are of pitch pine, attached to bearers of 
the same wood, which are supported on cast-iron boxes let into the 
walling of the pit. The horse-trees are also for the most part of 
pitch pine, as are the pump rods, which are ldin. square at the top 
and diminish gradually down to 10in. 

The total amount of timber used in the pit is 5882ft. 

The pumps are worked by a side-lever Cornish engine, with a 
70in, cylinder, 8ft. stroke. The steam is supplied by three boilers, 
34ft. long, 6ft. Gin. diameter, with an ordinary working pressure 
of steam of 12 pounds to the square inch. The winding-engine 
cylinder is 60in. diameter, with a stroke of 7ft. The winding 
drums are 24ft. 24in. in diameter, and the whole weight of ‘crank, 
crank axle, and drums is 53 tons. To one of the winding drums a 
brake drum is attached, which is acted on by a steam brake of 
great power. Besides the winding drums there is on the main 
shaft a balance weight drum of 6ft. 8in. in diameter, to which is 
attached a balance weight of five tons. 

The engine is capable of running 24 strokes in the minute, and 
consequently of raising the load in the pit at the rate of about 21 
miles an hour. Allowing for the time lost in hooking on and 
taking off, the engine is uble to raise 600 tons of coal in ten hours. 
The winding ropes are of wire, 4}in. broad by 1jin. thick at the 
top, tapering downwards to 3}in. broad by jin. thick. They weigh 
4), tons each, and the breaking strain at the thin end is 30 tons ; the 
actual working load is 3} tons, which is made up as follows: the 
chair, which is constructed to carry four double load tubs, and 
weighs 16 ewt., four tubs which weigh 17 cwt., and the coal weigh- 
ing 32 cwt., making in all 65 ewt. The winding ropes pass over 
pulleys 15ft. in diameter, which are supported by the head gear at 
a height of 50ft. above the landing stage. 

Besides the engines described, which were erected by Messrs. 
Fairbairn, of Manchester, there is on the ground a high-pressure 
capstan engine of 30-horse power, by Messrs. Garforth, of Dukin- 
field. There are now eleven boilers actually in use, and room in the 
boiler house for two more boilers. There are seven lifts in the pit, 
all being rams, the longest lift being 150 yards. There is also a 
small low-pressure engine, which drives a circular saw and drilling 
and punching machines, and supplies generally the power required 
in the workshops. 

The workings are aired by the assistance of the dumb-drift, 
which is driven up from a counter level to No. 2 shaft, rising 2ft. 
tothe yard. The dumb-drift is 10ft. diameter, which forms an 
area of 78}ft.. and enters the upcast shaft at 600 yards from the 
surface ; the furnace drift is 25 yards from the pit bottom, being 
614 yards below dumb-drift. Careful observations, made during 
the sinking of the pit, have shown that the temperature of the 
strata increases with tolerable regularity from 5] deg. ata depth of 
6 yards, to 75} deg. at a depth of 6864 yards. 

The temperature on the pit top, this day, May 28th, 1867, at 
11 o'clock, a.m., was 58 deg., at the pit bottom 64 deg.; variation 
6 deg.; in the return air roads, when the air has passed round the 
workings, and done all its work previous to making its exit into 
dumb-drift, is 71 deg., variation from pit bottom 7 deg. 

The remaining 205 yards have been sunk by the Dunkirk Coal 
Company. 








Tne Cyrartu, Works.—From Wales it is stated that the 
before named works of the late Mr. W. Crawshay, will be carried 
on henceforth by his son, Mr. Robert Crawshay. For the well- 
known Tredegar Works negotiations of transfer and amalgamation 
are on foot with a neighbouring joint stock iron company. Aft 
the Blaina and Cwm Celyn Works notices to close have been issued, 
but it is supposed that attempts at resuscitations will not be 
abandoned. 

ANIMAL Porsons.—In some experiments on the poison of the 
cobra di capella, which George B. Halford, M.D., professor of 
anatomy in the University of Melbourne, has been lately engaged 
in, he has discovered that when a person is mortally bitten by the 
cobra, molecules of living ‘ germinal” matter are thrown into the 
blood and speedily grow into cells, These cells multiply so rapidly 
that in a few hours millions upon millions are produced at the ex- 
pense of the oxygen absorbed into the blood during respiration ; 
and hence the gradual decrease and ultimate extinction of combus- 
tion and chemical change in every other part of the body, followed 
by coldness, sleepiness, insemsibility, slow breathing, and death. 
The cells which thus render in so short a time the blood unfit to 
support life, as described by the professor, are circular in diameter, 
on the average of one seventeen-hundredth of aninch. They con- 
tain a nearly round nucleus of one two thousand eight-hundredth 
of an inch in breadth, which when further magnified is seen to con- 
tain other still more minute spherules of living ‘* germinal” matter. 
In addition to this, the application of magenta reveals a minute 
coloured spot at some part of the circumference of the cell. This, 
besides its size, serves to distinguish it from the white pus orlymph- 
corpuscle. The professor adds to his account of the action of this 
powerful poison, that he has many reasons for believing that the 
materies morbi of cholera is a nearly allied animal poison, and that 
if this, on further examination, should prove to be the case, we 
may hope to know something definite of the poisons of hydro- 
phobia, small pox, scarlet fever, and indeed, o all zymoti¢ dis- 
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RAILWAY MATTERS. 


THE earnings of the Great Northern and Western of Ireland have 
much increased. 


THE Great Eastern Railway Finance Bill was read a third time 
in the House of Lords on Monday. 

THE loss on the guarantee of Indian Railways has decreased 
from £2,000,000 to £800,000 in the year. 

THE jury decide that the catastrophe at Bray Head arose from 
the bad condition of the permanent way. 

THE Sultan, on his return, passed over the Varna line, which 
is the first railway on which he has travelled in his own do- 
minions. 

AN experimental train of the Lombard Railway Company suc- 
cessfully crossed the passage of the Brenner Mountain on the 
26th July. 

THE railway pointsman, Rowson, whose negligence was said to 
have caused the late fatal accident near Warringto 
the Chester Assizes last week and acquitted. 

Ir is satisfactory to report that the directors of the Roman 
railways, both north and south, have decided on a reduction of their 
tariff, which has hitherto been enormously high, and has acted as 
a prohibition to travelling by land. 

ALL suits and actions against the Chatham and Dover Company 
are to be suspended for ten years, excepting one of each class, 
which, with the consent of the Court of Chancery, may be insti- 
tuted as a short special suit, to form a precedent for all similar 
cases, 

WHILE returning to Berlin on Sunday, Count Bismarck met witb 
an accident at one of the stations on the line, the door of the 
carriage in which he was sitting being accidentally closed upon 
several of his fingers. The hand is temporarily disabled, but it is 
hoped that it will speedily be restored. 

On Tuesday at the Lancaster Chancery Court, held in Liverpool, 
a petition was presented from shareholders asking that the Isle of Man 
Railway Company should be wound up. The contractors of the line 
and others opposed the petition, but the Vice Chancellor said it 
was a clear case for winding up, and made ap order in accordance, 

AN action was tried on Tuesday at Croydon, brought againstthe 
London, Brighton, and South Coast Railway Company by Mr. 
Polworth, a commercial traveller, to recover compensation for in- 
juries received in the collision near Caterham Junction in May 

t. It was admitted that the plaintiff had received very serious 
injurics, andthe company agreed to a verdict for £4000 damages, 
subject to a reference as to the amount of injury really receive’ 

THE London and Blackwall Railway report states that the rent 
from the Great Eastern for the half-year ending the 30th of June 
last had been received, and that a dividend for that period at the 
rate of £4 10s. per cent. per annum might be declared payable 
on the 14th inst A clause saving the rights of this company had 
been inserted in the Great Eastern Finance Bill. The total expen- 
diture on capital account amounted to £2,251,303, leaving a balance 
of £3,312, 

In three causes against the Great Eastern Railway Company in 
respect to the demolition of houses time to answer was asked for. 
A month’s time was prayed and objected to. The chief clerk of 
Vice-Chancellor Malins, before whom the application was made 
on Tuesday, at the chambers, suggested three weeks, and the 
solicitor for the plaintiffs said in another case he had obtained 
funds twenty-four hours after the answer was filed. Three weeks 
time was granted. 

A PORTER named Keenan, in the employ of the Irish North 
Western Railway Company, has obtained a verdict of £75 damages 
for ‘“‘ slander and libel” against Mr. Henry errye D’Arcy Irvine, 
a gentleman of large roperty, a railway director, and a share- 
holder in the company by whi A) man was employed. The cause 
of action was 0 letter written of Keenan to the manager of the 
railway, in which the station where the porter was employed was 

ed a “common robbers’ den.” 
k Junction, a missile was 


wo Ea hen 
thrown x? down into a carriage, which struck a lady, 
the wife oF r. es mn, solicitor, of Edinburgh, on the 
forehead, 


-Eastern express from Edinburgh 





exploded with a report resembling that of a pistol, 
coyering all the passengers with débris resembling dry earth, 
ed with small stones. “Phe lady’s forehead became very 
wollen, and her face quite discoloured. 
THE available and still unexercised capital powers of the Dub- 
in, be and Wexford Company would be sufficient to com- 





W 
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psi the works, if public confidence in railway securities were so 
ar Tes red | as to enable the tors to issue the shares of the 

company. Pending the time for doing so on favourable terms, the 

direttors have considered that their wiser course is to devote their 

attention to developing the traffic on the portion of the under- 


taking already in operation. 





amount of capital e ded in England on account of 
i ilways i the Baten fears ending 1866 was as follows:— 
851 Isi212; wiz ; 1853, £252,484; 1854, £960,878; 
D, $1,930,101; 1856, #£1752,813; 1857, £1,324,875; 1858, 
1,940,052; 1859, £2,507,949; 1860, £2,396,924; 1861, £1,596,010 ; 
1962, £1,854,289; 1863, £1,411,661 ; 1864, £1,387,699; 1865, £2,192,090; 
and 1866, £3,942,598. The industry of the mother country has, 
of course, been greatly assisted by the valuable orders represented 
by these figures. 

HE fresh capital to be raised by the Chatham and Dover Com- 
mi ig pawn nd. having priority bet all pei! g charges, and for 
sugh special Wo le consent in writing of every debenture- 





holder is fo be ob and until such consent is given, and the 

oney raised, the income of the railway to be, as at present, 
applied to the nec expenses on capital account, and for pay- 
ing a sum of £75,000 to the open contract creditors to redeem 
their portion of the rolling stock, now in the hands of trustees for 
the benefit of all creditors. 

Ir was stated on Tuesday that at least seventy persons had bteu 
injured by the accident which occurred on Saturday night on the 
Fleetwood, Preston, and West Riding Railway. About half the 
number have received rather severe bruises, cuts, &c. None of 
the cases are dangerous. There was a rumour in Preston that the 
Board of Trade had notified that an official inquiry would be made 
into the affair. It is said that not only was there no “tail light” 
to the train which was run into, but that there was no sij up 
at Fulwood station, where the accident happened. Some of the 
passengers in the second train were injule 

A FEW facts mentioned by Mr. Haughton, the chairman of the 
Great Southern and Western Railway, in his statement to the 
shareholders on Saturday, are worthy of notice, as indicating im- 
ieovenent in the circumstances of Ireland. From the Ist of 

arch to the end of June they had a steady increase in the goods, 
cattle, sheep, and pig traffic on the line. The cattle traffic, which 

fallen off in former years, had suddenly sprung up to its 
normal condition. The goods traffic had never been so large. In 
pigs and sheep there was an increase in the former to a very large 
extent, the latter in a lesser proportion. 


Tue bill of the London, Chatham, and Dover Railway, promoted 
by the debenture holders and the shareholders, was passed by the 

‘ommittee of the House of Lords on Saturday, and will receive 
the royal assent in due course. It is necessarily a bill of conces- 
sion, and suspends for ten years the powers of the debenture- 
holders to enforce the payment of the principal money lent, 
giving them in the meantime all the profits of the line towards 
ao of their interest, and deferred coupons bearing interest 
or any deficiency, as well as for the interest now overdue, the 
debenture-holders being represented on the 
an equal number of directors with the sharehol 


of directors by 


n, was tried at | 











NOTES AND MEMORANDA. 


Mr. CoLE maintains that the new India Court may be glazed 
over even with advantage to the ventilation. 

Dr. LETHEBY states the mean composition of London mud to 
be as follows :—Detritus of stone, 30; detritus of iron, 13; or- 
ganic matters, 57 in 100 parts. 

THERE are 862 journals of various kinds now published in Paris, 

inst 416 only in 1854. The Exhibition has been the cause of 
eleven publications being added to the usual list. 

ENGLAND uses about 220 million pounds of paper annually, 
France yearly consumes 195 millions, while the United States 
demands more paper than both these countries combined—440 
million pounds. 

AN analysis of the earth eaten by the natives of the island of 
Borneo shows that in 100 parts there was 15°4 of pit-coal, resin 
(organic matter volatile at red heat), of pure carbon, 14°9; of 
silica, 38°3; of alumina, 27°7; and of iron pyrites, 3°7 parts. 

A FRENCH chemist says that 30 Ib. of flesh, 32 Ib. of blood, and 
62 lb. of bone, contain as much nitrogen as 1000 Ib. of farm 
manure; and hence that the carcase of a dead horse is worth more 
os a ton of the best farmyard manure for the purpose of vegeta- 

ion. 

At the Paris Exhibition there is some platino-iridium exhibited 
which is expressly prepared for gunnery purposes. A nipple fur- 
nished with this metal—‘‘ Matthey’s alloy ”—stood 3000 rounds 
from one of Whitworth’s largest rifled ordnance without showing 
any visible signs of wear. 

A GERMAN chemist has discovered that if glue or gelatine be 
mixed with about one-quarter its weight of glycerine it loses its 
brittleness and becomes useful for many purposes for which it is 
otherwise unfit, such as dressing leather, giying elasticity to porce- 
lain, parchment, or e paper, and for bookbinding. 

INTERESTING samples of paper made from New Zealand flax 
have been forwarded to England. While rather highly coloured, 
the flax paper has a singularity of texture and a strength which 
suggests an excellent paper for bank notes. The colouring matter 
has been removed by chemical means, leaving the pulp as white as 
that of ordinary cotton rags. 

A NEW alloy, consisting of 65 parts tin, 8 parts copper, 10 parts 
lead, and 17 parts antimony, has been patented in England. The 
composition is particularly designed by the inventor for facing or 
forming calico printing rollers, In this country these rollers have 
been always made of composition brass or bronze, or preferably of 
copper, cast, drawn, and rolled directly from the ingot. 

Liverroo. furnishes the largest quota of iron sailing ships 
built in this kingdom, and Glasgow the largest number of iron 
steamships. The largest number of wooden sailing vessels was 
built at Sunderland, and of wooden steam vessels at North Shields. 
This last class of ships is, however, decreasing annually, forty only 
having been built in the United Kingdom during the past year, as 
compared with 283 iron steamships. 

COAL-FIELDS are believed to exist within forty or fifty miles of 
the coast near Cheefoo, Shanghae, and the hills of Shantung are 
reported to contain great metallic wealth. Railway communication 
with the interior, to whigh the residents anxiously look forward, 


would develope these resources by affording them an outlet, at the | 


same time that it would afford an opportunity for the inlet of 
British manufactures in exchange. 

A MAMMOTH cave in Southern Illinois is reported to rival fhe 
famous Kentucky cave, and to exceed in length any others yet dis- 
covered. It has been partially explored a distance of three miles, 


but a thorough search through it has never been instituted. Some | 


years since two men got lost in its passages, and after three days 
of unceasing travel emerged into the open air thirteen miles 
distant from the place where they entered. 

Ir has been estimated that the number of deaths per year 
throughout the world is about thirty-two millions. Assuming this 
to be correct, the deaths each day would be about 88,000; 3600 per 
hour, 60 per minute, and thus every second garries one human 
being into eternity. A calculation of the annual births on the 
globe shows that whereas 60 persons die per minute, 70 children 
are born, and thus the increase of the population is kept up. 


THE female skull, according to Weckler, is smaller than that of 
man, both as regards horizontal circumference and internal 
capacity, and the weight of the brain is correspondingly less. It 
may be said that the type of the female skull approaches in many 
respects that of the infant, and in a still greater degree that of 
the lower races. With this is connected the remarkable fact that 
the difference between the sexes, as regards the cavity of the skull, 
increases with the development of the race, so that the male 
European excels the female much more than the negro does the 
negress, 

Durin¢ the first eleven months of 1864 the imports into Belgium 
of raw cast iron were 7200 tons, of which 5300 were British ; in the 
corresponding period of 1865 they rose to 18,800 tons, of which 
17,000 were British ; and in 1866 to 29,590 tons, of which 26,200 
were British. On the other hand, the exports of Belgian cast iron 
during the first eleven months of 1864 amounted to 24,400 tons, 
17,200 of which went to France, and 5,990 to England ; whereas 
in the corresponding period of 1866 they did not amount to more 
than 14,000 tons, of which 
241 to Great Britain. 


THE quantity of salt exported from the United Kingdom in the | 


first five months of this year was 280,659 tons as compared with 
269,345 tons in the corresponding period of 1866, and 174,216 tons 
in the corresponding period of 1865. British India has this 
year been our best customer for salt, and then the United 
States. The quantity of salt exported in 1866 was 613,585 tons, 
as compared with 579,050 tons in 1865, 596,540 tons in 1864, 
624,785 tons in 1863, 674,025 tons in 1862, 703,132 tons in 1861, 
696,725 tons in 1860, 565,644 in 1859, 592,719 in 1858, and 643,189 
in 1857. This branch of our exports has thus been making no 
progress during the last ten years. 

Tue exports of Belgian rails have fallen from 75,353 tons during 
the first eleven months of 1864 to 62,734 tons in 1866. The 
following is an exact statement of the quantities (the values are 
not all ascertainable) of iron and steel of all sorts imported into 
Belgium from Great Britain, and of Belgian iron and steel ex- 
ported to Great Britain during the first eleven months of 1866, as 
compared with the corresponding period of 1864:—Imports, 1866, 
iron and steel, 31,289 tons; 1864, B528. Exports, 1866, iron and 
steel, 8817 tons; 1864, 20,979 tons. The results may be briefly 
stated thus :—Whereas in 1864— taking the first eleven months in 
the year Belgium supplied England with 20,979 tons of iron and 
steel, in 1866 she only sent 8817 tons; whilst the imports of 
British iron and steel rose from 8528 tons in 1864 to 31,289 in 
1866. 


WHEN the electric fluid is through a wire undulations of 
the latter are produced, and the wire is momentarily shortened. 
This shortening was first observed by Nairne, but no satisfactory 
explanation of the phenomenon has ever been given. In a paper 
addressed to the Academy of Sciences by M. F. P. Leroux the 
subject is examined anew. Operating on wires left entirely free 
at their nether extremities, the undulations were quite apparent, 
but their order was so irregular, and they assumed such a variety 
of shapes, that no rule could be laid down regarding them, but M. 
Leroux observed that the temperature caused by successive elec- 
trical discharges was not without influence upon them, and he 
concluded that the phenomenon alluded to involves in its explana- 
tion no new principle, and is simply a question of temperature. 
As the heat engendered by the discharges increases, the wire tends 
to expand in length by dilation, but simultaneously and from the 
same cause there is a tendency to increase in diameter, and it is to 
this double molecular action that the undulations must be ascribed. 


9600 were exported to France, and only } 
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MISCELLANEA. 

FREE trade in cabs has been established in Liverpool. 

THE total capital of the thirteen metropolitan gas companies is 
£6,853,539, 

THE sales of gas in London realise not less than one and a 
half millions a year. 

It is proposed to construct a new port at Marseilles at an 
expense of £2,400,000. 

THE royal assent has been given to the Act for the preservation 
of Bunbill-fields’ burial ground, 

THE Varna and Rustchuk Railway shortens the distance to 
Constantinuple by several days. 

CoLoneL Boxer, R.A., pronounces the dockyard iron unsuit- 
able for the making of chilled shot. 

THE inquiry into the defective acoustic properties of the House 
of Lords is adjourned to the next session. 

THE burning of the dead is being again agitated in Paris, as much 
preferable to even extramural interment. 

THE Corporation of the city of London are anxious to compete 
with the existing gas companies, and to supply gas at nearly half the 
price now paid. 

DuRING last year 68 new Admiralty charts were engraved and 
published. Upwards of 1050 original plates were added to and 
corrected and 168,900 charts printed. 

THE metropolitan gas companies under the Act of 1860 generally 
make the maximum of profit allowed, but continue to charge the 
maximum price for gas of the lowest quality. 

THE puddle wall of the lower portion of the Thames Embank- 
ment is almost all removed, and the piles are almost as fast being 
sawn off close to the river bed by a circular steam saw. 

Some of the London Water Companies do not turn on their 
supply on Sundays, when, after the universal extra consumption 
of water on Saturdays, a supply is more needed than on any other 
day in the week. 

THE granite retaining wall of the Thames Embankment begins 
to show somewhat importantly on both the north and south sides 
of the Thames; and near Westminster Bridge, one of the bronze 
mask of lions has been in position for three weeks past. 

By an Act issused on Wednesday the office of Vice-President of 
the Board of Trade is upon the next vacancy to be abolished 
and a secretary to be appointed capable of holding a seat in Parlia- 
ment, with a salary not exceeding £1500 a year. 

TABLE Rock was successfully blown away from the main rock 
on the 26th ult. by a second blast of powder, which removed what 
a first blast had left. Visitors can now reach the sheet of water 
at the base of the falls without danger from falling rock. 

At Pekin have just been struck, as an experiment in moneta 
reform, pieces of gold and silver in conformity with the Frenc 
system, of the value of 20f., 5f., and 1f. These coins have, on one 
side, the cipher of the present sovereign of China, and, on the 
other, the winged dragon. 

Mr. 8. Hices, jun., of Penzance, has invented a tube for the 
present Davy lamp, which has glass to protect the flame and allow 
it to be seen, and gauze to assist the Davy in withstanding the 
| strongest gas or draught. As far as experiments can be made out 

of a colliery it is a complete success, 

Tue Lords of the Admiralty have invited the principal ship- 
building firms in the United Kingdom to send in tenders for the 
construction of an armour-plated iron ship of about 2300 tons. 
This vessel is to be supplied with twin screws, and her bottom is to 

| be sheathed with wood, which is to be coppered. 

Lapy Miton’s wedding-ring was altogether the work of the 
| noble bridegroom, being fashioned by his own hands from a nugget 

dug by him in British Columbia during his visit to the goldfields, 
| after his ** North-west Passage by Land,” the marvellous incidents 
of which he and Dr. Cheadle have so wel? narrated. 

For the construction of the new Opera House at Paris, M. 
Garnier, the architect, has made no fewer than 30.000 plans, and 
the calculation is that, if they were laid end to end, they would 
reach to Versailles and back. For the completion of the interior 
and the details of the building there still remain 10,000 more to be 
designed. 

CHINESE coalfields are believed to exist within forty or fifty 
miles of the port of Chefoo, and the hills of Shantung are -re- 
ported to contain great nietallic wealth. Railway coumunication 
with the interior, to which the residents anxiously look forward, 
would develope these resources by affording them an outlet, at the 
same time that it would afford an opportunity for the inlet of 
British manufactures in exchange. 

SEVERAL new works and improvements in the navigation have 
heen executed during the year on the Caledonian Canal. Amon 
them may be enumerated the deepening of the navigable Fm. | 
of Loch Dochfour; the completion of works for the renewal of the 
timber pier at Corpach; the providing of materials for raising the 
wing-walls at some of the locks, and for other operations; and the 
building of additional lock-houses at Corpach, Aberchalder, and 
| Clachnaharry. 

THE metropolitan gas companies offered to supply gas at 4s., 
with an illuminating power of fourteen candles; the parliamentary 
| committee stipulated for 3s. 9d., with a power of sixteen candles, 

coupled with statutory provisions for a periodical revision of price 
| through the agency of arbitrators appointed by the Board of Trade, 
and for insuring the purity of the gas by a system of administra- 
tion under the superintendence of the same board. Neither party 
would yield, and the negotiation has come to an end, 

A REPORT was made on Tuesday at the meeting of the Board of 
Works by Mr. Bazalgette, the chief engineer, on the subject of the 
recent extraordinary rainfall. It appears that a large number of 
dwellings on the south side of the river, particularly at Battersea, 
were flooded, and considerable destruction of property was the 
result. The report, which goes very fully into the subject as 
affecting the main drainage scheme, which was expected to prevent 
such disasters, was ordered to be printed at length for publie cir- 
culation. 

Proressor TYNDALL states that ‘‘ The facilities for scientific edu- 
cation are far greater on the Continent than in England, and where 
| such differences exist, England is sure to fall behind as regards 
| those industries into which the scientific elements enter. In fact, 

I have long entertained the opinion, that mn virtue of the better 
education provided by continental nations, England must one day 

—and that no distant one--find herself outstripped by those nations, 

both in the arts of peace and war. Assure as knowledge is power 
this must be the result.” 

THE parliamentary committee point out clearly that the removal 
from the gas companies of the motive of self interest, without the 
substitutionof external control, has had an ill effect upon the general 

expenditure. One company pays 50 per cent. more for fucl than 
another; one company pays its directors four times as much as 
another—wages and salaries vary in like proportion; and it is 
shown that the expenditure on general charges, exclusive of fuel, 
| for every 1000ft. of gas sold varies in the different companies from 
seventeen pence to twenty-seven pence out of the four shillings 
which the consumer is compelled to pay. 

Mr. James E. M’Connewt, C.E., speaking of our locomotive 
engines and other railway machinery, says :—‘‘I am firmly con- 
vinced that our former superiority either in material or workman- 
ship no longer exists ; in fact, there are engines shown at the Paris 
Exhibition made in France and Germany equal to those of the best 
English makers. It requires no skill to predict that, unless” we 
adopt a system of technical education for our workmen in this 
country, we shall soon not even hold our own in cheapness of 
cost as well as in excellence of quality of our mechanical produc- 
tions.” 

















Ava. 16, 1867. 

















THE ENGINEER. 





orriest Pel ala pence, | . 
s GF wes 


try, 


e 
C renasanaaenenasadvitrdiiep deere ae: - 





‘LNAHS ‘ATANIONT SAAOHOUAUNAGNVA UAAISOUd ‘N AG 


GUNIONGA TVINOZIYUOH—-NOILIGIHXG SLUVd 


132 












Aue. 16, 1867. 





THE ENGINEER. 





133 








PUBLISHER’S NOTICE. 


With this number of THE ENGINEER is issued a t e 
engraving of the American locomotive at the Paris Exhi- 
bition. Lach number of Tue ENGINEER, as issued by the 
Publisher, will contain the engraving, and subscribers and 
others are requested to notify the fact at this office should 
they not receive it. 





NOTICE. 


*,* The office of THe Enetnzer at the Paris Exhibition 
8 situated close to the pro round the building, 
and opposite to the English boiler-house. Our corre- 
spondents in Paris will be happy to be of use to any 
of our English or continental subscribers visiting the 
Exhibition, 

Messrs, Kirklands have undertaken the agency of this 
journal at the Exhibition, and it will always be found on 
sale at their English newspaper office, Gallery VII. 





TO CORRESPONDENTS. 

*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
compels us to go to press at an early hour on the morning of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week. 

*," Letters intended for publication must be accompanied by the 
names and addresses of the writers,not necessarily for insertion, 
but as an evidence of good faith. 

a” Wecannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 

A SEVEN YEARS’ SUBSCRIBER.—A diameter of Sin. to Rin. will answer. 

TYROL.— We regret that we cannot advise you further than to suggest that you 
should apply to some of the great steam shipping companies for a berth. 

WATER (Manchester).—‘ Rankine on Prime Movers ;” ** The Lowell experiments, 
You will find an elaborate paper on turbines in THE ENGINEER of February 
24th and March 3rd, 1865. 

G. K.—We could not find space™to reply properly to your questions. You will 
Jind all the information you can obtain in the shape of rules in Molesworth's 
Pocket-book, which you can obtain for 4s. 6d. from any London bookseller. 
Thereis no fixed code of rules invariably followed in determining the dimensions 
of locomotive engines. 

SAWING MACHINERY.— The usual speed at which to drive a circular saw is about 
8000/t. per minute, but this velocity is frequently exceeded. Thus, 4ft. saws 
are often run at 800 revolutions per minute. After, all, much depends on the 
power available, and if you have ehough you can scarcely run your saws too 

‘as 


Sast. 

F. K. L.—Jf you can satisfy us that you are Mr. Blake’s representative we shall 
be happy to insert your letter. We presume, however, that you write merely as 
an outsider, and select the particular case to which you refer in illustration of 
your views as to the value of patent right. This is obviously highly objection- 
able, your letter reading more like an advertisement than a simple statement of 


opinion. 

B. F.—You have not stated the whole case. Two inches of water on the piston 
would not prevent the engine from moving, but it would be quite sufficient to 
break down the engine once started. But the fracture of the crank took place at 
or about ** twelve o'clock,” not at the termination of the half revolution, as you 
appear to think, If you were correct in your surmise then some other cause 
than the presence of the 2in. of priming water must have operated. How do 
you know there were exactly 2in. of water on the piston? and knowing water 
was there, why did you start the engine till it was removed ? 


SCREWING MACIIINERY. 
(To the Editor of The Engineer.) 
§1m,—Could you or any of your readers kindly oblige me by giving me the 
address of a firm manufacturing machinery for making wood screws ? 
H. 8. 


Advertisements cannot be inserted unless delivered before seven o'clock 
on evening in each week. The charge for four lines and under is 
three shillings ; each line afterwards, eig . The line eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 
the office on the following terms paid in advance):— 

Half-yearly (including double number) in lds. . 
lls. 6d. 


an extra charge of two shillings and sixpence per annum will 

be made. THE ENGINEER is registered for transmission abroad. 

Letters relating to the advertisements and publishing department of this paper are 
to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE; all other 
letters and communications to be addressed to the Editor of THE ENGINEER, 
163, Strand, London, W.C. 











DEATH. 


ON the 8th inst., at Willowbank, Aberdeen, ALEXANDER GIBB, Esq., Civil 
Engineer. Friends will please accept of this intimation. 


“THE ENGINEER. 


FRIDAY, AUGUST 16, 1867. 














MAJOR PALLISER’S STRENGTHENED GUNS. 


WE have narrowly escaped an extravagance very similar 
to that which marked the introduction of the Armstrong 
gun. On Tuesday night Major Anson, at the close of an 
exhaustive speech on the armaments of wooden ships and 
of our troops, moved— 

That the experiments that have been made with cast iron guns 
lined with coiled wrought iron justify the belief that these guns 
may be thus made available for the purpose of modern warfare; 
that a great saving of public money would thus be effected, and 
that this system of conversion is deserving of the serious and 
immediate attention of the War Department. 

The guns alluded to are those “converted” on the prin- 
ciple claimed as his by Major Palliser. To repeat all the 
arguments adduced in their favour by Major Anson is quite 
unnecessary. They will be found in the 7imes of Wednes- 
day. Major Anson’s speech abounded in erroneous assump- 
tions, and fairly missed the real questions at issue. As a 
specimen of its nature we may cite the following pas- 


The only way we could utilise wooden ships was by arming them 
with guns capable of penetrating the ihe of iounale, and by 
taking advantage of the number of guns which the ships would be 
able to carry. The weight of the guns also must be taken into 
account, and we should proceed to convert them. It might be 
asked was it possible to convert our old stock of guns? A great 
number of experiments with the cast iron guns had been tried, 
and many of these old guns burst. They tried to strengthen them 
by wrought iron hoops on the outside, but that was of no use. 
But of late years a series of experiments had been carried out by 
Major Palliser, to whom this country was already so much in- 
debted. Years ago Major Palliser invented the 6-pounder ordnance, 
Since then he had been employed in other experiments; he tested 
everything, and took nothing without testing. In 1862 68-pounder 
ach we handed over to him to work into a rifled gun. e put a 

of wrought iron into it, and this gun, before it was rifl 
went through what was called “ the test of destruction.” He 
then another 68-pounder of the same size as others that were now 
being made at the Royal Arsenal, Woolwich. The gun they 
selected had been condemned as unfit for service, It had fired 





| far back as 1808, while the old guns which we took ffom 





383 rounds, and had been condemned on account of fissures round , 
the vent. This gun was rifled on Major Palliser’s principle, and | 
fired 750 rounds with various At the end of the 750th 
round the inner tube split, and they then fired fifty more rounds. 
The Ordnance Committee remarked upon that circumstance that 
the trial was more favourable to the system than if it had burst 
the barrel without warning. is gun had the breech | 
bored out in order to take out the inner tube that had been split, 

and to examine the remaining tube. After that they put in 
another tube, and screwed on the breech again, and then fired 
105 rounds, making, in all, 1250 or 1260 rounds. The gun then 
failed by blowing its breech out, the tube inside was taken out 
and put into a 10in. shell gun, which was now at Shoeburyness 
going through other experiments, 

Now such a statement as this may mean a great deal, or 
it may mean nothing; as put it means nothing. We are 
not told what the weight of the charges was in the first 
place, and even though we admit that they were high for 
the sake of argument, the fact would not strengthen Major 
Anson’s position. It is exceedingly easy to make 68- 
pounders which will carry 16 lb. charges as a smooth bore, 
and hold out for even 1000 rounds; but what then? The 
68-pounder is a gun of the past, useless against modern 
ironclads; and the proposition that our wooden ships could 
go into action with ironclads with a strong chance of 
success, if they were armed with 7in. rifled guns, is simply 
ridiculous. Unarmoured wooden ships dare not go into 
action with ironclads unless they mounted 600-pounders 
capable of destroying the enemy’s ships before they came 
within range of the smaller guns, which by supposition a foe 
will carry—a fact so obvious that we need not insist on its 
importance. It is quite possible that Major Palliser or 
Mr. Parsons, or any other of the many inventors who 
have proposed to strengthen cast iron guns, may be able to 
produce small bore rifled ordnance, perhaps of some value 
as field artillery, but that they can produce on the pro- 
posed system or systems guns fit for service afloat is an 
error. 

Sir John Packington has fortunately taken the rational 
view of the matter which we anticipated. He pointed out 
that the system was not new, the proposal for lining 
cast iron guns having been laid before the Government as 


the Chinese were lined with a different metal—iron, we 
may add, being placed within bronze. With official and 
commendable caution he said, that “the experiments were 
not yet completed; but as far as they had gone he was at 
least justified in expressing very great doubts as to 
whether it would be profitable and successful to con- 
vert the larger class of guns.” This simply means a 
condemnation of the scheme, as those versed in the diplo- 
matic language of Government men will at once per- 
ceive. But Sir John Packington did more than condemn, 
He adduced facts to prove that his condemnation was 
well founded. He admitted that the converted gun 
would weigh less than the wrought iron gun by, perhaps, 
30 cwt., but he pointed out that “the converted guns, in 
consequence of their lighter weight, would not bear the 
battering charges so well as the heavier guns. They were 
what professional men termed ‘too lively.’” We cannot 
for a moment suppose, as engineers, that an external 
envelope of cast iron can strengthen an internal tube 
more, or as much as, superimposed coils of wrought 
iron, and we may state that Mr. Fraser's wrought iron 
Yin. 12-ton guns have endured a greater test than any 
other guns ever made, while his 64-pounders have fired as 
many as 2000 rounds and still remain sound, although the 
chase is fearfully cut up by the abrasive action of the 
powder. Major Palliser’s experiments have been far too 
limited in their scope, and far too unsuccessful in many 
cases—of which Major Anson said nothing—to justify the 
Government in adopting his system. On one occasion 
Major Palliser became responsible for lining a_ 68- 
pounder with a steel tube. The steel tube was split at 
the first round. The application of this metal, therefore, 
according tothe gallantofticer’s method, it may be presumed, 
is disposed of, although steel will make a very good gun 
with a wrought iron exterior. But what about the 
coiled tubes? The impotent steel tube was removed, 
and the same gun was strengthened (so said the gallant 
major) by the insertion of a coiled iron tube on a plan he 
had been perfecting for some ten years; and we are glad to 
say that in the trial of this gun he actually reached the 
enormous number of 136 rounds! the last fifty rounds being 
only two-thirds of the battering charges of the service gun 
of the same calibre, but unfortunately the breech of this 
gun was blown off. It is true that a 68-pounder, reduced 
on the Palliser plan to a 7in. gun, reached 800 rounds with 
141b. charges—a service 7in. gun, 6} tons weight, has 
reached up to the present time over 1600 rounds, the gun 
remaining “tire on i the split tube was then removed 
and the gun re-tubed, and at the 108th round this gun also 
blewoff its breech. But in this performance there is nothing 
remarkable, as a 68-pounder, of the full bore of 8°12in., 
and not reduced to 7in., nor yet strengthened with any 
wrought iron, rifled on Bashley Britten’s plan, stood 80 
rounds of 741b, powder and 90 Ib. projectile, the projectile 
being increased by one-half its weight every 10 rounds, 
so that the last rounds were fired with projectiles of 405 lb.; 
the weight of this gun was only 934cwt. Major Palliser 
cannot put his heavier charges of powder against this, as 
he has written an elaborate treatise to show that the extra 
strain on a gun is caused by the additional weight of shot. 
In point of fact nearly all Palliser guns, after the most 
limited trial, have either blown off the breech or burst into 
a great number of pieces, in either case disproving his 
theory that the exterior cracks before the gun is wholly 
destroyed, the really acting like an explosive shell, as 
in the case of the 68-pounders which were tested to destruc- 
tion at Woolwich, the numerous fragments of which ma 
yet be seen in the Arsenal, A gun made wholly of coil wi 
not give way thus, as is perfectly well-known. 

The Palliser plan involves a wrought iron tube asa 
sine qua non. Now, it so happens that the gun factories 
at Woolwich and Elswick have been trying to make these 
tubes for the past eight years, but without success. The blue 
book of the Armstrong and Whitworth Committee, at 
111, shows the proportion of defective tubes to have 4 


| and 





not less than 25 per cent., and Major Palliser has not been 


able to improve this, as the same ratio holds good we believe 
in his 32-pounders, converted for the colony of Victoria; 
and the failure has been developed after the guns left the 
manufactory, where they were supposed to be perfect. 

A very importantargument against the conversion scheme 
remains for consideration. This is the question of relative 
cost, and Sir John Pakington handled this just as it 
should be handled. 

It would be necessary, he said, to have new carriages, and 
therefore the question was in that respect one of expense. As 
respected the guns only, the actual difference in cost was the 
difference between £263 and £405. He believed his honourable 
lant friend was mistaken in saying that the old carriages 
could be used with the converted guns. It would, therefore, be 
necessary to incur the additional cost—in each case about £329— 
for carriage and slide, giving a total expenditure of £590, as against 
£734, for an entirely new gun with carriage. The difference, there- 
fore, was from £140 to £150, and looking at the difference in cost, 
he could not see that the country would gain so very much by the 
conversion of the 68-pounders. On the other hand, our arsenal at 
Woolwich was capable of turning out twice the number of guns 
provided for in the annual estimate, so that, looking at the small 
saving which would be effected, he very much doubted whether it 
would be either prudent or economical to engage very largely in 
the conversion of these guns. 


He went on to state that the doubts which he expressed as to 
the value of the system did not apply to 24-pounders and 32- 
pounders, and he conceded that guns of these calibres con- 
verted on Major Palliser’s system might “became most valu- 
able.” He did not say for what purpose, however; nor did he 
speak of the cost of conversion as compared with making 
new guns wholly of wrought iron. In our opinion, and in 
that of the best practical British artillerists, the employ- 
ment of cast iron in any form in the construction of 
ordnance is eminently objectionable. As regards the small 
bores, however, Major Palliser can do no great harm, and 
as far as we are concerned we have no objection to his 
taking as many in hand as the Government please to give 
him, provided he will rest content to see our old heavy 
cast iron guns consigned to their proper place —the cupola 
furnace. 

The principal result of the discussion was that Mr, 
Parsons is to be permitted to try his hand at converting a 
68-pounder on his system, which differs from Major Palliser 
in that the latter gentleman usesa wrought iron tube intro- 
duced from the muzzle, while the latter uses a steel tube 
inserted from the breech. There islittle to choose between 
the two systems, but if we have any choice we prefer Mr. 
Parsons’ scheme. The whole idea of converting cast iron 
guns is retrograde, but as we have said before, so long as it 
is not contemplated to arm our best ships with make-shift 
guns of large calibre, little harm can be done beyond 
wasting a few thousand pounds which might be better 
expended. 


PORTABLE ENGINES, 


WE may assume with perfect safety that the engines 
exhibited during the recent meeting at Bury St. Edmunds 
accurately represent the existing practice of agricultural 
engineers. It is quite true that many firms which have 
earned a well deserved reputation as the makers of engines 
of a simple construction admirably adapted to the wants 
and necessities of the agriculturist, did not exhibit, or, 
more properly, did not compete with these commercial 
engines, contenting themselves with bringing only racers 
to the brake. But the commercial engine was fully repre- 
sented, nevertheless, by firms which have not yet learned 
to construct racers, or are willing to build up a reputation 
on the merits of machinery not purposely made to compete 
for prizes of very doubtful value. Regarding, then, the 
Bury exhibits as exponents of modern practice, we may 
draw a comparison between their merits and those of 
engines exhibited in years past as a means of deciding 
what are the nature and value of the improvements which 
have been effected under the auspices of the Agricultural 
Society, and of ascertaining how far the system of engine 
tests adopted by this society is calculated to foster the 
improvement of the portable engine. For the present we 
shall confine ourselves to the consideration of the latter subject. 
Many persons hold that for years past agricultural engi- 
neers have gone on steadily, and even pe improving 
their machinery—estimating the value of these improve- 
ments principally by the quantity of fuel consumed in the 
show-yard to produce a given power. That the portable 
engine has been very —, improved during the last ten 
or twenty years, we do not for one moment dispute, but 
we believe that it will be found on examination that this 
progress is least apparent in the show-yard, and that 
it must be sought for not so much in reduced coal bills, 
as in improvements in materials, design, and workmanship. 
The best results obtained at the Bury show were had 
with the engines by Clayton and Shuttleworth, Tuxford, 
and the ing Ironworks Company. The single-cylinder 
engine by the first firm burned 3°45 Ib., and the double- 
cylinder engine 3°70 Ib. of coal per horse per hour. Tux- 
ford’s double-cylinder engine burned 4°32 lb., and the 
Reading Company’s single-cylinder engine 4°12 Ib. of coal 
per horse per hour. All these engines separate cut-off 
valves, and every refinement which could possibly be 
adopted to save steam. It is difficult to say how much 
further advantageous change could be carried as regards 
the enginesat least, though the boilers are still not quite what 
they might be; and it is absolutely certain that the condi- 
tions under which they were worked at the brake could not 
be realised in practice; yet comparing these results with 
those obtained at former shows, we find little enough room 
for congratulation. At the Gloucester meeting, in 1853, 
Clayton and Shuttleworth exhibited an engine of 4-horse 

wer only, which burned but 4°32 lb. of coal per 
fosspguees per hour; Hornsby and Sons’ 6-horse 
engine used 4°82 lb. and Ransome and Sims’ 6-horse 
engine 5°65 lb. The first is an admirable performance for 
a 4-horse engine, and is pate the same as that of 
Tuxford’s great 14-horse double cylinder engine, shown at 
Bury fourteen years subsequently. At Chester,in 1858, 
the consumption of fuel in four 8-horse power engines 
was as follows:—Tuxford, 3.914 Ib.; Clayton and Shuttle- 
worth, 4°611 lb. ; Hornsby, 5°255 Ib. ; and Brown and 
May, 5°264 lb.; the revolutions being respectively 30,120, 
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24,600, 22,432, and 21,480—the brake load being calcu- 
lated, of course, according to the usual formula:— 
H.-P. x 33,000 x d_ 


a] ? 


Cx vDxa 
where d is the diameter of the brake pulley, ¢ the effective 
circumference of the brake wheel, D diameter of fly wheel, 
and z the nominal number of revolutions of the engine per 
minute. Again comparing these results with those obtained 
at Bury, it will be seen that the saving of fuel effected in 
the case of racing engines within the last ten years or so 
is all but infinitesimal, and really represents no appreci- 
able reduction in the cost of working the engine. On the 
other hand, however, we find that, although racers have 
been apparently brought long since to all the perfection of 
which they admit, this has not been the case with the ordi- 
nary engine. Going to the bottom of the list, it will be 
found that at Gloucester one firm, which we shall not name, 
sent to the brake an engine which burned 19°07 lb. of coal 
per horse per hour, while at Chester an engine was shown 
which managed to swallow 11°245 lb. per horse-power per 
hour, and the average consumption for both shows respec- 
tively, was higher than the average consumption of the Bury 
engines, The improvement is not to be found, as we have 
seen at top of the list, but further down among the com- 
mercial engines such as are sold every day and are at work 
all over the kingdom. How much of this improvement is 
commonly attributed to the stimulus afforded by the prize 
system of the Royal Agricultural Society we shall not 
pretend to state accurately. For ourselves, we believe that 
the test system adopted is absolutely prejudicial, aud 
operates to retard the improvement of the commercial 
engine, and in this view we are supported by the opinions 
pronounced long since by the judges themselves. The 
system places too much weight on a small consumption of 
fuel, and utterly ignores the conditions under which the 
engines tested will have ultimately to discharge their 
duties. 

Referring to this subject, the judges at the Gloucester 





' 


show—Messrs. W. Owen and J. V. Gooch—wvrote in| 
1853, “The first prize we awarded to Clayton and | 
Shuttleworth’s engine, its consumption of fuel being | 


lowest. The engine was filled with expansion valves in 


addition to the usual slide valves, thereby increasing com- | 


plication of the working parts. It was also very unsteady 
in its working, and required the greatest attention from 
Mr. Clayton and a skilled mechanic to work it, the 
governor attached for the purpose not being used. The 
second prize we awarded to Hornsby. This engine was 
fitted with a complicated expansion valve, and also with 
adjusting screws to several of the working parts, which, 
while in the hands of experienced im ‘cs, would be of 
service, yet in the hands of agru ultuy rorkmen would be 
most objectionah'e.” We need notapologise to Messrs. Clayton 
and Shuttleworth forquoting the foregoing highly suggestive 
passages. The reputation of the tirm is too well established 
to be affected now by any opinion pronounced fourteen years 
since. We fancy that our readers will agree with us that 
the system which could award prizes to two engines, 
of which required the best exertions of a skilful engineer 
and a well-trained mechanic to manage it, while the other 
was fitted with complications, characterised in the passage 
we have italicised as {most objectionable,’ is not caleu- 
lated to place in the hands of the farmer the engine best 
suited to his wants. 


j 
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The judges at Chester—Messrs. Owen, Wood, and 
Fothergill—spoke still more strongly on this point. “ In 
making the foregoing awards,” they write, “we felt that 


the objects of the Soci ty were not secured, viz., to obtain 
engines composed of the least possible number of working 
parts suflicient to produce the best practical results as to 
power and economy both in consumption of fuel and 
repairs. As such engines are intended to be placed in the 
hands of those who have had little or no experience either 
in their management or repairs, it must be of the utmust 
importance that they should require as little attention as 
possible. We find that manufacturers have given their 
whole attention to ove point only, viz. a low consumption 
of fuel, which has evidently been encouraged by the prin- 
ciple on which the tests have been applied and the prizes 
awarded, This has introduce l gir at complic ttion of P rts, 
ond entirely set d, i.e, } 
city and utility, This is freely admitted by the makers, 
and in some instances two classes of engines are made, 
racers to compete for prizes, and working or commercial 
engines.” The judges go on to recommend * that in future ” 
superiority should be considered with regard to simplicity, 
aud they “have no hesitation in believing that from such 
a system very great benefits would be secured by the agri- 
culturist.” 

It is hardly necessary to state that with these opinions 
we fully agree, and we regret that the Royal | gricultural 
Society has not long siuce adopted the recommendations of 
its judges. It is urged that changes have been intro- 
duced in the system, and that due attention is paid by the 
judges to excellence of workmanship. The statement is 
based ona fallacy. The system of awarding prizes is now 
virtually what it has always been, and that engine which 
burns least coal is certain to obtain a prize, whether it is or 
is not suited to the wants of the farmer. We have no 
intention of asserting that the Royal Agricultural Society 
should wholly disregard questions connected with the con- 
sumption of fuel, but it is certain that litile or nothing 
more is to be hoped from the racer, at least until agricul- 
tural engineers have learnt to make proper boilers for such 
engines; and there is the more reason that a system of tests 
should be introduced which would secure to Enelish agri- 
culturists engines on whose success for years they might 
rely. As to the direction which improvement in the con- 
struction of the portable engine should take, we have some- 
thing to say, but we shall net say it now; the improve- 
ment of an engine and of a system can scarcely be well 
considered together. We do not propose that the Royal 
Agricultural Society should exclude all racers from com- 
petition henceforth and for ever, but we propose that a 
new species of test be introduced and employed—alter- 
nately if not simultaneously—with that already practised. 
The portable engine when sent abroad generally falls into 
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the hands of highly skilled mechanics, and with such men 
and incountries where coal is very expensive,norefinement of 
mechanism which can save fuel is out of place. But let us 
have a test for engines intended for use on English farms, 
and to be worked by English hinds under the most un- 
favourable circumstances. It is not difficult to say what 
the principal features of this new test system should be. 
Some such conditions as the following would, we believe, 
nearly meet the object in view:—1. No engine burning 
more than 7 1b. of coal per horse per hour to be entitled to 
mention of any kind ; 2, the prizes to be awarded to 
engines complying with the foregoing condition on their 
comparative excellence as regards design, material, work- 
manship, and price, in the first place; but, 3, where 
equality in those respects exists, the comparative consump- 
tion of fuel to be taken into consideration by the judges 
making their awards; 4, expansion to be effected solely 
by the ordinary slide valve—no separate cut-otf valve or 
eccentric being admissible ; 5, coal to be supplied by-the 
Royal Agricultural Society, broken to the sizes suitable 
for ordinary work, and the firing to be conducted as far as 
possible as it would be performed in the farm yard ; 6, 
cylinders must be steam jacketted, and a simple feed water 
heater to be admissible, provided the engine can be worked 
without it; 7, working pressure for single and double 
cylinder engines to be the same, 601b. per square inch 
above the atmosphere, ten circular inches to be called 
l-horse power; 8, the value of the awards to be precisely 
the same in all respects as those adjudged to engines com- 
peting in the “racing” class. 

The operation of a test, based on some such a code as this, 
would be at once to produce an engine admirably simple 
and excessively strong and well finished. A coarsely 
made and badly designed engine may, under the existing 
system, take a very good place under the brake test, and 
even stand the chance of a prize, just as, to use racing 
phraseology, a worthless “screw” may win an important 
race. But such an engine would be nowhere in the second 
competition provided the judges did their duty as they 
have always done. As matters stand at present, those 
firms’ which supply the greater number of the engines 
used on English farms do not compete at all; or compete 
under protest; or with engines built specially either for 
colonial use or for the purpose of competing alone. That it is 
so is simply attributable to the defects of the system 
adopted by the Society, a system which takes no cognisance 
of the real wants of the agriculturist, and has, apparently, 
been prepared in total ignorance of the circumstances 
under which the portable engine is almost invariably 
employed at home. 

THE CONVERSION OF OUR WOODEN SHIPS. 

We are happy to state that Mr. Henwood’s scheme for 
the conversion of our old ships into useful men of war 
still continues to receive the attention it deserves. Mr. 
Hanbury Tracy, M.P., recently asked the Secretary for 
the Admiralty, 

©], Whether, in making his statement on moving the N 
Estimates in March last the noble lord was not led into ex 
when he alluded to Mr. Henwood’s scheme for converting screw 
line of battle ships into sea-going Monitors; 2, whether in the 
case of the Victoria, the armour plates would not be less than 500 
tons, and not, as he then stated, 1055 tons ; 3, whether it was not 
true that it had never been proposed by Mr. Henwood to fit small 
ships, such as the London and Conqueror, with three turrets, but 
with two only; 4, whether the deck referred to in his statement 
was not the gun or monitor deck, over which the guns of the 
turret are fired. and which would, in all cases, be not less than 
3ft. Gin. above the load water line, the upper deck being 16ft. 
above the sea; 5, whether he was not misinformed when he said 
hat Mr. Henwood had no experience in designing or in building 
ships of war; and 6, whether it was the intention of the Admi- 
ralty to give Mr. Henwood an opportunity of testing his scheme of 
conversion. 

It will be remembered that at the time Lord H. Lennox 
made the statement referred to by Mr. Tracy, an article 
appeared in our pages* in which we pointed out the errors 
concerning Mr. Henwood’s scheme contained in the noble 


In his reply to Mr. Tracy Lord Lennox 
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lord’s speech. 
said that— 


* He was hivppy to give his hon. and gallant friend a very decided 
answer as to the first point. Shortly after his speech was 
delivered Tits ENGINEER drew a very vivacious but not very 
complimentary picture of the statements he had made; and this 


induced him to refer for corroboration or otherwise to the profes- 
sional officers who had supplied him with his data. These officers 
at once declared in writing their willingness to adhere to the 
figures which they had previously furnished. And, in support of 
this view, he might mention that Mr. Henwood had thought it 
right to modify the plans which were the subject of his official 
criticism, by sending in amended calculations professing to take 
some considerable amount of weight off the hulls of the ships he 
proposed to convert. His honourable and gallant friend was 
probably not in the House when he made the statement with 
regard to the Victoria; but what he then said was in exact accord- 
ance with the fact, namely, that the heavy armour-plates for the 
sides of the ship amounted to 501 tons, and the light plates to 554, 
making a total of 1055 tons. As to the question of whether the 
smaller ships should be fitted with three turrets, or only with two, 
tlie terms of Mr. Henwood’s proposal to the Admiralty were to 
convert a three-decker into a ship with four turrets, and a 
two-decker into a ship with two turrets. He sent in drawings or 
designs for the larger ship, but none for the smaller. It was an 
error to describe the Duncan and Conqueror as belonging toa small 
class of line-of-battle ships, for the Conqueror’s tonnage was 3270, 
and the tonnage of the small class of line-of-battle ships was only 
2650. With respect to the fourth question he begged to state 
that he had referred to the gun deck, and he dissented from the 
honourable gentleman’s statement that the gun deck would in all 
cases be not less than 3ft. Gin. above the load water line, for the 
calculation was that under the most favourable circumstances it 
would only be 2ft. Sin., and the height of the hurricane deck 
above the sea must depend on the height of the gun deck. With 
regard to the fifth question, he had to observe that he was still 
ignorant that Mr. Henwood, though an eminent shipbuilder, had 
ever designed or built large men-of-war. There was « war vessel 
for which Mr. Henwood took credit, and the disaster which 
happened to the Affondatore Mr. Henwood attributed to his plans 
being altered by the Italian authorities. As to the sixth question 
whether the Admiralty intended to give Mr. Henwood an oppor- 
tunig of testing his scheme of conversion, he could only say that 
the Admiralty were most anxious to see Mr. Henwood imature his 
plans, but they were not prepared so long as the drawings and 
calculations as to weight and displacement were erroneous in the 
opinion of the professional officers of the Admiralty, to hand over 
to Mr. Henwood aship of a considerable number of tons to be 
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dealt with as he pleased. Mr. Henwood’s last design was under 
consideration. 

With Lord H. Lennox we have no reason to express dis- 
satisfaction, nor do the statements he has now made in the 
smallest degree affect the opinions we have already ex- 
pressed, or indeed the merits of the case under considera- 
tion. The fact that his lordship is Secretary for the Admi- 

ralty does not entail the necessity that he should 

any accurate technical knowledge as to the construction or 
equipment of ships, and his words must not be regarded as 
the expression of his own views, but simply as a repetition 
of the statements made to him by “the professional officers 
who had supplied him with his data?” His lordship is 
not responsible for the circumstance that these statements 
are one and all more or less incorrect. They emanate 
from a department opposed to the conversion of our old 
ships, and it is impossible to regard them as being pre- 
pared without prejudice. Under the circumstances they 
possess little or no value, and will not, we fancy, prove 
sufficiently powerful to induce an Admiralty displaying an 
unusual and admirable energy to refrain from givin 
Mr. Henwood’s scheme the fair trial which he has requeste 
and which he should obtain. 

In the first place, the modifications in Mr. Henwood’s 
plans, to which Lord H. Lennox referred, have for their 
object an increased efficiency in the ships proposed to be 
converted, and are based on the acquisition of more accu- 
rate information as to the conditions and precise dimensions 
of those ships than Mr. Henwood, in the first instance, 
possibly possessed. In other words, crudities have been 
eliminated and the designs have had finish imparted to 
them; but we believe that these modifications scarcely. 
if atall, affect the objectionsraisedastothe small freeboard of 
the converted ships. We have the best possible reasons for 
knowing that Mr. Henwood’s calculations, after the most 
careful revision, based on the fullest possible information 
respecting the structure and dimensions of at least one of 
the ships he proposes to convert, prove that she will float 
within an inch or so of the height originally stated by 
him—that is to say, not less than 3ft. 6in. above the 
water-line, the hurricane deck, from which the sails 
would be worked, being some twelve or thirteen feet 
higher; and there is no reason to doubt that the steadiness 
of the converted ships as gun platforms would equal, if not 
exceed, that of the Achilles, probably the steadiest ship in 
the English navy. 

As regards Lord Lennox’s statement concerning the 
Victoria it will suffice to say that Mr. Henwood never 
supplied the Admiralty with any specification of weights 
for her, and it would be absurd to hold him responsible 
for calculations made in a department holding opinions 
totally opposed to his, it is, of course, quite possible to 
propose to fit this or any other ship with a mass of armour 
plating which would sink her; but we cannot consent to 
take the calculations in question as possessing any weight 
whatever until we know precisely on what data they are based. 

It is no doubt wrong to describe the Duncan and Con- 
queror as belonging to a small class of line-of-battle ships ; 
but who did so describe them? Certainly not Mr. Hen- 
wood. It is unnecessary to prolong this article by entering 
at length into the refutation of statements already fully 
answered by us in a former impression. We may say one 
word as regards the assertion made by Lord Lennox, that 
he was ignorant that Mr. Henwood had ever designed or 
built large men-of-war. This may very well be, but the 
“ professional officers” to whom his lordship referred for 
information were not ignorant of the fact. And we may 
now say, for his lordship’s information, that while Mr. 
Henwood was manager at the Millwall Docks several large 
war vessels were built under his direction for our own 
Admiralty. Indeed, the first and most important portion 
of the gigantic Northumberland was constructed under 
his supervision. So much for building ships. As regards 
designing them, when the Admiralty, some six or eight 
years ago, wereabout tocommence buildingironclads, various 
tivms were asked for designs, and Mr. Henwood’s design 
from the Millwall Docks, for the proposed Warrior, was 
considered by the Admiralty and Controller's department 
as next in excellence to that prepared by the department, 
and ultimately adopted. An ungracious attempt has been 
made—not by Lord Lennox—to represent Mr. Henwood 
as responsible for the failure of the Affondatore. We must 
refer our readers to the Times of Wednesday for the reply 
to this assertion. 

The nation has much reason to be pleased with the state- 
ment contained in the latter portion of Lord Lennox’s 
reply, to the effect “ that the Admiralty were most anxious 
to see Mr. Henwood mature his plans.” It is good evidence 
that the value of his proposals is properly appreciated at 
Whitehall, and we may venture to point out that the 
Admiralty could not be accused of extravagance, even if 
they placed one of our old and now worthless line-of-battle 
ships in Mr. Henwood’s hands for conversion without fur- 
ther delay; while it is certain that if they refuse to take 
any steps until his calculations are approved by the “ pro- 
fessional officers” the ships will simply go the way of other 
ships, and be sold to the breakers for a nominal sum, while 
we, as a nation, lose for ever the chance of making a 
splendid addition to our fleet-—such a chance as will cer- 
tainly not be placed before us again in this generation. 









THE SOCIETY OF ENGINEERS. 


Tue Institution of Civil Engineers has committed an 
error of judgment in opposing the grant of a royal 
charter to the Society of Engineers. The arguments 
on which its opposition is based are unsound, an 
in every way foreign to the liberal spirit of the 
age. In the opposing petition we find the follow- 
ing paragraph: — “That your petitioners humbly sub- 
mit that no other charter of incorporation should 
be granted by your Majesty to any ly or society 
professing to be a society of engineers, or proposing to 
take as part of its name or title any reference to engineers 
or engineering, or having any title or name similar to the 
title or name of your petitioners.” This means simply 
that the Institution of Civil Engineers claims for itself the 
sole right of representing the profession. Such a right will 
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not be easily admitted by thinking men. If the Institution 
adequately represented the profession no other engineering 
societies would have sprung into existence. Yet at this 
moment at least a dozen bodies may be reckoned up, 
scattered over the kingdom, using the title of “ engineers,” 
and numbering among their ranks men as eminent and as 
skilful as any to be found in Great George-street or West- 
minster. It has long been known that the character of 
the discussions, the mode adopted of giving publicity to 
papers, and the general management of the Institution, 
were unsatisfactory to large numbers of the engineer- 
ing community, and not well calculated to foster the 

rogress of science. The very name adopted by the 
nstitution limits its operations and its efficiency. 
Ostensibly it is strictly a corporate body of c7vi! engineers, 
and it was the intention of its founders, in adopting that 
title, to select its members solely from the ranks of civil 


engineers. Such men as Bessemer cannot be included as 
members. Many sciences cognate to engineering are 


unrepresented within its walls. A mechanical engineer 
cannot belong to the Institution save by a species of 
courtesy. When he writes M.I.C.E. after his name he 
appears before the world under false pretences; he repre- 
sents himself to be that which he is not—a civil engineer. 
And yet a body so tied up by its title actually claims to be 
the sole representative of a profession embracing nu- 
merous departments of science. To us this thing is simply 
absurd. It has been said, “If you are engineers why not 
join the Institution?” The fact is that the members of 
other Societies, with certain exceptions, would not and will 
not join the Institution. It does not meet their wants; 


its rules and regulations are not congenial, and in many) 


respects are opposed especially to the wishes of the mem- 
bers of the Society of Engineers—a title under which 
every recognised department of engineering science may 
be adequately represented. 

It is asserted by the Institution that the similarity of 


names assumed to exist between its title and that of the | 





Society of Engineers may lead to mistakes, confusion, and | 


the injury of the Institution. Now it so happens that the 
Society of Engineers stands out distinctly, by virtue of its 


title, from all other bodies representing the profession. We | 


have many “institutions” of engineers; they may be 
found in South Wales, Birmingham, Liverpool, Scotland, 
Ireland, &c., but there is but one “Society of Engineers” 
in existence in Great Britain. We have not heard that 
the Institution of Civil Engineers has suffered any incon- 
venience from being confounded with the Institution of 
Mechanical Engineers, or with the Institution of Civil 
Engineers in Ireland, yet the similarity of names is in- 
finitely greater than that which exists in the case of the 
body which Great George-street is now domg its best to 
thwart in the attainment of a legitimate object. But even 
though we admit that a similarity of title does exist, what 
then? The Institution fails to prove injury, and we are 
at a loss to understand how the grant of a charter can 
affect the question. ‘The Society of Engineers is an exist- 
ing fact, and will continue a fact, whether the charter is 
or is not granted; and the giving or refusal of the charter 
cannot modify the influence which its name may exert on 
the future of the Institution. The Society of Engineers now 
numbers some four hundred members, and includes in its 
ranks such men as Airy, Bessemer, Penn, Rankine, and 
very many others standing at the very top of the profes- 
sion. Its progress during the last few years has been as 
rapid as its best friends could desire, and it has by virtue 
of its influence, its numbers, and its wealth, an infinitely 
better right to obtain a royal charter than the insignificant 
nucleus of twelve men meeting in a private office as occa- 
sion served, to which the charter of the present Institution 
of Civil Engineers was originally granted. 

We have invariably supported the Institution of Civil 
Engineers in every legitimate course of procedure which 
it has thought proper to adopt, and we shall continue so 
to support it. We fully recognise its value, its importance, 
and the good deeds it has done in advancing the art of 
Civil Engineering. Its members will find in our more 
recent volumes the best possible evidence that we write 
now with strict impartiality. We refuse to believe —in- 
deed we have the best possible reasons for doubting— 
that the opposition to the grant of a charter to the Society 
of Engineers expresses the wish of the great body of the 
members, and whatever the result of the present contest 
we use the word with regret—may be, it is certain that 
the Institution of Civil Engineers will gain nothing by an 
ill-judged attempt to establish a monopoly in science in 
an age when monopolies are regarded as evidences of bar- 
barism. 
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Tue first division of Mr. Culley’s work is devoted to 
“Sources of Electricity,” and contains some very useful 
hints on the management of batteries, as well as a conciso 
and correct exposition of the theory of their action. No- 
thing, however, is said of the very excellent battery of 
M. Marié-Davy—the only one likely to enter seriously 
into competition with that of Daniell for general tele- 
graphic purposes ; although a modification of this elec- 
tromotor is mentioned in which the bisulphate of mercury 
is used instead of the subsulphate. We consider the latter 
salt—that originally adopted by Marié-Davy—to be far 

referable to the bisulphate ; which latter is decomposed 
& the addition of water, with the production of free sul- 
huric acid, and a basic salt of the formula 3 HyO.SO,, 
nown as turpeth mineral. The subsulphate of mercury 
(Hg,0.80,) is nearly insoluble, and is not decomposed 
by admixture with water. The resistance of the bisulphate 
cell ismuch lower than that of the original couple; but the 
amount of local action upon the zinc is with the former salt 
more considerable, and, unlike the Marié-Davy cell, the 
modification we have mentioned is not adapted for long- 
continued action, neither is it constant nor economical in use. 


! 








As the sub-sulphate of mercury is often difficult to obtain 
in this country, the bisulphate—a salt found in commerce— 
being almost invariably substituted for it by those who 
supply the batteries, we may mention that the subsulphate, 
or the sulphate of the suboxide, of mercury is precipitated 
when sulphuric acid is added to a solution of the sub- 
nitrate of mercury. The latter is obtained by acting upon 
mercury with cold dilute nitric acid. The Marié-Davy 
battery has undeservedly fallen somewhat into disrepute 
amongst English telegraphists, by reason probably of the 


substitution of one salt for another, to which we have here 


adverted. 


The following are amongst the “useful hints” which | 


will be appreciated by those who may have to construct 
and work a Daniell’s Leltey i— 

“The zine cell should be much larger than that contain- 
ing the copper, in order that the sulphate of copper which 
leaks through may have more liquid into which to diffuse 
itself, and thus become more dilute ; the zine will then act 
on it less rapidly. The copper cell should be a little taller 
than the zinc, so that it may not overflow. The porous cells 
of abattery intended only for occasional use should be some- 
what thicker than those of one constantly in action ; for 
the loss of power due to the extra thickness of the porous 
material is more than compensated by the diminished 
waste of sulphate of copper, caused by the obstacle which 
the thicker cell presents to the mixing of the solutions. If 
a separate porous cell is used, its back, sides, top, and bottom 
should be dipped in good hard melted tallow, to prevent 
the solution passing through those parts which do not face 
the zinc.” 

Part IT. of the work treats of “ Resistance and the Laws 
of the Current.” Mr. Culley gives here a table of the con- 
ducting power of the common metals, although further on 
he prefers to specify the resistance of various gauges of 
iron wire and of a number of electrotypes. This chapter 
includes an exposition of the fundamental law of Ohm, 
with examples of its application which are well adapted to 
enable the learner to surmount this pons asinorum of 
electrical science. 

We notice in this chapter a statement which the author 
would probably not have made had he been as thoroughly 
versed in the fundamental laws of Joule, relative to the 
heat generated, or work performed, by the current, as he is 
in that of Ohm. Mr. Culley says (p. 28) that “ whatever 
be the origin of an electric current, its ‘quantity’ can be 
measured by the amount of work it performs, as, for in- 
stance, in deflecting the needle of a galvanometer.” If 
Mr. Culley means that the work performed is in the ratio 
of the intensity (quantity) of the current, and vice versd, 
he is here signally at fault. The work, or heat, is in the 
simple ratio of the quantity of zinc consumed. We need 
not inform Mr. Culley that the production of a current of 
double or triple strength necessitates the oxidation of a 
fourfold or ninefold quantity of.zinc ; and from this it 
follows that the work of the current (or the heat equivalent 
of this work) varies as the square of the intensity. Calling 
W work, R the resistance of the circuit, I the intensity, or 
quantity, of the current, and E the electromotive force of 
the battery in action :— 

W=RxIi*eB x 
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These equations are of even practical interest to the 
telegraphist, since W may express either the work performed 
by the current or the weight of zinc consumed in its pro- 
duction. 

Part ILl., on “Magnetism and Electro-Magnetism,” 
contains some useful information on the construction of 
scales for various descriptions of galvanometer. Part IV. 
treats on “ Induction ;” we regret that Mr. Culley does not 
here, under the head of “ Static Induction,” refer to the 
complete analogy which exists between the conductive and 
inductive circuits, and, in fact, reproduce the laws of Ohm 
as applicable to the latter. This very necessary generalisa- 
tion of the facts relating to the two forms in which elec- 
trical manifestations take place has long since been com- 
pletely established and carried into detail by the labours 
of M. Gaugain and Mr. F. C. Webb, and it is full time 
that it should become popularised amongst telegraphists. 
Without the use of mathematical demonstration and 
formule it is oftentimes very difficult to explain briefly, 
clearly, and correctly the laws which determine complex 
phenomena; but, although we should have preferred to see 
the present subject treated mathematically, we must con- 
gratulate Mr. Culley upon his having given to the learner 
so clear an idea of the nature of the inductive retardation 
of signals as that contained in the following :— 

“ Faraday considers that a current is conducted along a 
wire by each successive particle undergoing induction and 
discharging itself to the next beyond it. ‘The particles of 
a conductor offer very little obstacle to this induction and 
discharge, so that the current, or transfer of force, is car- 
ried on with extreme rapidity. When the wire is suffi- 
ciently near another conductor to be able to exercise an 
inductive influence upon it, this exterior induction must be 
completed by each portion of the wire before the current 
can pass on to the next. When the wire is fully charged, 
it conducts precisely as if there were no induction, so long 
as the current is steady and regular. But if the current 
vary, its inductive effect varies also, and this change must 
be completed along the whole wire before the variation of 
the current can be transferred to the distant end. When 
the battery contact is broken, the induction must cease in 
each successive section of the wire before it is fully dis- 
charged. As these changes occupy a sensible time, they 
retard the passage of the current.” 

This subject is further elucidated by various examples of 
a concrete and practical character. 

Part V. is a short chapter on “ Atmospheric Electricity 
and Earth Currents.” We learn from Mr. Culley that 
lightning protectors are considered by no means indis- 
pensable by some of our telegraph engineers. “So very 
few accidents,” says the author, “occur in this country, 
only about 3 per cent. per annum of the instrument coils 
being fused, that it has hitherto been considered un- 
necessary to use protectors —— for they are apt to 
interrupt the communication.” e imagine that, never- 


| theless, there is some cause for the use of these apparatus, 
and that there are several protectors to which the above 
objection would not apply. 
In the succeeding sections on “Insulation,” “The 
| Construction of a Line of Telegraph,” “ Ordinary Testing,” 
and “Instruments for Signalling,” the practical know- 
| ledge and experience of the author, as well as his ability to 
communicate instruction to the learner, are fully evi- 
denced. We have here abundance of valuable practical 
hints and gleanings from the most esteemed foreign writers 
on telegraphy ; and, in treating of derived currents, &c., 
Mr. Culley takes the opportunity of considerably extend- 
ing the student’s acquaintance with Ohm’s law and its 
applications, We notice that the difficulties in maintaining 
an overland line in proper working order at those points 
where wires are led into stations, through tunnels, &c., 
arising through the perishability of gutta-percha covered 
wire, are insisted upon at some length ; could not these 
difficulties be altogether avoided by the use of wire covered 
according to Mr. Hooper’s principle, or with Macintosh’s 
material? At page 186 the reader will find briefly and 
clearly explained the principle upon which is based one of 
the solutions of the apparently difficult problem of simul- 
taneous transmission between the two terminal stations of 
aline. The present portion of the work may be safely 
left, without any further observation on our part, to those 
who will be benefitted by its perusal and study. 


The Juryman’s Handbook, By Sin Georce Srerugn. New 
| Edition, revised by a Barrister. London; William Tegg, 1867, 
Tus little volume is certainly beyond the ordinary pale of 
criticism in our columns, but as it relates to an institution 
all hold dear, and gives directions for the proper perfor- 
mance of a duty most of our readers may be called upon 
to go through, we make no apology for our notice. The 
scheme of the book is comprehensive enough to notice all 
| of importance affecting the juror’s discharge of his duty, 
and gives well-weighed and exceilent directions for its 
proper execution. Nor is its style devoid of interest, 
although the theme is dry, and in some phases technical. 
This much for the author’s work, but the editor seems to 
have taken care that the book shall be eu courant with all 
the changes of the law, and the publisher has in no way 
sacrificed appearance to price. The office of the juror 
would gain materially in respect and confidence were all 
who filled it familiar with the principles and directions 
our author lays down. 


British RaiRoaD Iron.—Shipments of British railroad iron 
to the United States have been as follows for the first six months 
of 1867, 97,073 tons; 1866, 54,396 tons. 

Tue MINISTERIAL Warrepait Dinner.—On Wednesday last 
her Majesty’s ministers celebrated the approaching close of the 
sessions by the customary dinner at Mr. Quartermaine’s, the Ship, 
Greenwich. Covers were laid for fifty. The party embarked from 
the Houses of Parliament on board one of the Citizen steamboats, 
arriving at Greenwich Pier about 7 o’cloc! 

Water Supriy.—The following letter has 
the Lancet:—“* Sir,—We have recently m an examination of 
the Loch Katrine water supplied to Glasgow. The water was 
taken from one of the mains in Glasgow. ‘The result of the ex- 
amination is calculated to surprise many persons, for the Loch 
Katrine water has often been cited as,model water, we find that 
1,000,000 parts of this water contain putrescible organic matter 
corresponding to 0°15 parts of ammonia. The number for the 
new river water which supplies some parts of London is 0°09, 
and for Southwark and Vauxhall Company water taken from the 
Thames, high up the river, 0°20. The Caterham water, and also 
a spring in the Green Sands, near Dorking, contain no putrescible 
organic matter. These facts point to the propriety of seeking 
for a supply of drinking water from springs and not from rivers 
and lakes.—We are your obedient servants, 7. A. Wanklyn, E, 
T. Chapman, M. H. Smith,—London Institution, Finsbury Cireus, 
July Ist, 1867.” 

RETURN OF THE PERSEIDS.—Last Saturday night, at ten o'clock, 
all the astronomers in the country were on the watch for the 
return of the 10th of August meteors, or the ‘* Perseids,” as they 
have been named by Signor Schiaparelli, of Milan. It was a fine 
night,. with a light warm wind blowing from the south, thereby 
much favouring the observations on the Surrey side of the 
Thames. The moonlight was brighter than might have been 
desired, and Jupiter formed avery conspicuous o! in the heavens, 
For three or four years the 10th of August meteors have been 
decreasing in number and brilliancy, and last Saturday, between 
ten and eleven o'clock, only about ten were counted, of which 
three only were of tolerably large size. A few solitary énes were 
seen at long intervals later in the night. A few scattered shooting 
stars had also been seen on the preceding Friday night. They 
principally made tihé¢ir appearance in Perseus, a little below 
Cassiopeia, but their number was too scanty to enable their 
radiant point to be determined; indeed, itis doubtful whether the 
meteors seen did not come from two radiant points. Mr. Hug- 
gins, F.R.S., and l’rofessor W. Allen Miller, F.R.S., were on the 
watch at Tulse-hill for an opportunity to bring their splendid 
stellar spectroscopic apparatus to bear upon the meteors, but the 
shooting stars were far too few and evanescent to give the slightest 
opportunity. One very interesting fact about the 10th of August 
meteors is that they follow the orbit of the great comet of 1862, 
forming, it is supposed, a ring of meteorites, which the earth 
‘intersects every 10th of August. The comet of 1862, which is 
perhaps the largest of these meteors, has a period of 113 years. 

DISAPPEARANCE OF JUPITER'S Moons. —Next Wednesday night, 
August 21st, all the four satellites of Jupiter will simultaneously 
pear, so that in telescopes of low power the planet will 
appear to be without moons. This phenomenon is very rare, 
having only been witnessed by Molyneaux in 1861, by Dawes in 
1843, by Wallis in 1826, and by Sir W. Herschel in 1802, The 
planet will rise almost at sunset, and appear to be without moons 
for one hour and three-quarters. At 8.14 p.m. the third satellite 
will enter on Jupiter's face, but in consequence of Jupiter being 
very low, and the sun rather too high at this time, this phenomenon 
will not be seen, unless circumstances should prove exceptionally 
favourable. At 9.9 p.m. the second satellite will be eclipsed in 
the shadow of Jupiter, and this, with all the succpeding phenomena 
will be readily seen, should the sky be clear. At 9.28 p.m. the 
fourth satellite will enter on Jupiter's face, at 10.4 p.m, the first 
satellite will do the same, and from this time till 11.49 p.m, 
Jupiter will appear in low power telescopes to have no moons, 
Large telescopes will exhibit three satellites upon his disc, 
together with three shadows. At 11.49 p.m. the third satellite 
will pass off Jupiter’s disc, at 12.13 p.m. the second satellite will 
reappear from behind the body of Jupiter, at 12.23 p.m, the 
first satellite will pass off the disc, and at 1.54 a.m. the fourth 
satellite will also pass off the disc. ‘*There will,” says the 
Astronomer Royal, *‘as usual be several instances of simultaneous 
concealment of the three interior satellites, namely, August 14th, 
8.20 p.m. to 8.33 p.m. (difficult to observe); August 28th, 
11h. 47m. to 14h. 6m.; and September 4th, 14h. 45m. to 15h. 50m, 
But in these instances the fourth satellite will not be hidden,” 
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THE AMERICAN LOCOMOTIVE AT THE PARIS 
EXHIBITION. 


THE subject of our supplemental engraving is the American 
passenger eommaiies exhibited by the Grant Locomotive Works, 
of Patterson, State of New Jersey, which is doubly in 
inasmuch as it is the first locomotive sent by the West to the 
East, and is typical both of the wants of a still new country and 
the design which experience has suggested for meeting 
them. The town of: Patterson is one of rapidly rising importance, 
situated on the Passaic river, about fifteen miles from New York. 
It is more specially the seat ‘of locomotive engineering than any 
other town in the’ States. Messrs. ’ establishment, one of 
the oldest in America, Messrs. Danforth, Cook, and Co., and others 
anaes a prominent position in the age have their factories 

es this there are cotton, silk, and flax mills in the 
town Goon welinouiend: and the linen manufacture is now being 
entered upon with north of Ireland workpeople. The Grant 
Works were founded a few years back on the remnants of works 
of smaller importance which had been previously established, 
and have had so far a very successful career, their present pro- 
duction of locomotives being at the rate of between two and 
three a week. The locality owes its prosperity and the founda- 
tion of so many branches of industry to the ample water power 
afforded by the river on which it is situated. The peculiarities 
in design of the engine will at once manifest themselves to our 
readers. It is a bogie engine, like most of its fellow countrymen, 
and the tender is mounted on a pair of bogies; the arrangement 
of the light wrought iron side framework will be seen from our 


engraving. 

The following are amongst the principal dimensions, taken 
from the voluminous table of particulars obtained from the firm 
at our request by Mr. E. Stevens, their Paris representative :— 

Diameter of driving wheels, 5ft. 7in.; diameter of bogie wheels 
(engine and tender), 2ft. 6in. ; diameter of driving axle, 6}in. ; 
diameter of driving axle bearing, 6hin. ; diameter of bogie axle, 
4}hin. ; diameter of bogie axle bearing, 4}in. ; distance from 
centre to centre of coupled wheels, 8ft. éin. ; distance from 
centre to centre of bogie wheels, 5ft. 9in.; length of boiler over all, 
19ft. 1lin.; diameter of ditto (outside), 4ft.; length of fire-box, 
6ft. 2in. ; total heating surface, 950ft. ; total grate-bar surface, 
16ft. ; diameter of cylinders, 16in. ; stroke, 22in. ; length of 
connecting-rod, 7fit. 3in.; number of tubes ‘@in.), 142 ; 
ditto, 10ft. llin.; depth of fire-box, 5ft.; length of ports, 
lft. 4in.; width of ports (steam), ljin.; width of ditto (ex- 
haust), 24in.; height of centre of boiler from rail, 6ft. 4in. ; 
hei ht of top of chimney from rail, 14ft. 2in. ; weight of engine 

t), 274 tons; weight of tender (light), 10 tons ; thickness of 
plate in boiler shell, Fein. ; fire-box, Zin. 

There are considerable departures in many respects from 
English locomotive practice in the engine before us, most of 
which are common to the whole type of United States locomo- 
tives. Bogie engines, to begin with, are only exceptionally used 
in Europe, whereas they are all but ‘universal in America, neces- 
sitated by the inferior execution of the roads. But perhaps the 
most striking innovation to our ideas are the chilled cast iron 
wheels under all the trucks, and cast iron centres to the coupled 
wheels. To say the least of it, we should be very shy of any 
such experiment for speeds of forty and fifty miles an hour, as 
employed in America. Nevertheless experience, from the earliest 
days of American locomotive building, has fully warranted their 
continued employment, and we are informed that they have often 
to run under circumstances as regards temperature quite un- 
known in this country, American engineers having just as 
much confidence in them as they would have in the best 
forgings. The spokes are cast hollow and the driving and trailing 
wheels are banded with Krupp’s steel tires. There are about 
18 tons carried by these wheels, the remainder being borne by 
the bogie. The inet which the latter projects beyond the front of 
the engine is anything but sightly to English eyes, and the 
enormous lantern with a 22in. parabolic reflector also gives a 
heaviness to the fore part. The frame of the engine consists 
only of a pair of flat bars which extend from behind the hind 
axle to a little in front of the driving wheels, where they are 
brought together by being fished on to one bar, which continues 
to the end of the slide bars which with it are connected with 
the barrel of the boiler by a vertical boiler plate bracket. From 
this point forward to where the smoke box rests on the saddle 
shaped castings of the cylinders there is no framework to 
relieve the strain on the boiler shell. The springs over the 
driving and trailing wheels are 3ft. long, and have each ten 
leaves of fin. steel. Their near ends are connected by the com- 
pensating “lever oe shown in our engraving, and the 
outer ends have the frame slung from them by straps, with a 
bracket below, and large indiarubber washers intervening between 
the frame and the bracket. The arrangement of the springs 
and the framework of the bogie trucks will be seen at a 
glance from our engravings, which are on such a scale 
as to enable the details to be readily understood. The 
cab, like that of most American locomotives, is a large and 
highly ornamental piece of cabinet work in maple and 
walnut wood, and the hand wheels for the grease cocks 
and cylinder cocks, &., are in ivory symmetrically arranged 
under a large circular timepiece and a steam gauge of corrre- 
sponding pattern, which are mounted over the fire-door. The 
fire-bars are all formed of water tubes, with the exception of 
two, which are cranked and turn on bolts passing through the 
water space of the fire-box, so that they can be lowered down 
for the purpose of clearing ont the grate. Anthracite is the fuel 
used. A pair of heavy wrought iron diagonal stays are taken 
from the after end of the side frames to near the top of the fire- 
box, corresponding with the pair shown in the elevation as 
staying the smoke-box to the upper frame of the bogie. There 
are no buffer springs, nor are the draw bars mounted with 
springs, links only being used for coupling with the train and for 
coupling the engine and tender together. The connecting rods 
and the coupling rods are of an I section, giving them the form 
of astrong shallow beam. 

The engine presents an appearance most striking to English 
and, in fact, to European eyes. _Elaborately ornamented, highly 
and thoroughly well finished in every detail, it is a worthy 
climax to the extremely interesting collection of machinery fur- 
nished by the United States to the International Exhibition. 





THE EVAPORATIVE POWER OF STEEL AND 
IRON BOILERS. 

Tue following is a detailed account of some experiments which 
have been conducted by M. G. Stiickenholz for ascertaining the 
comparative evaporative power of iron and cast steel boilers, 
— pean in our 

or the purpose of conducting these riments two ordinary 
cylindrical boilers were constructed, on an of iron 0°5in., or 
13:1 millimetres thick, the other of cast steel, 0°33in., or 8°65 milli- 
metres in thickness, both to bear a pressure of five ’ atmospheres. 
They were laid side by side in brickwork with a wall between 
them, so that although on one mass of brickwork, they were 





independent of ‘each other. The generated 
Seen tags ange fae tar ch Wor to © chimney 
heating 


surface of each boiler was 293 square feet, or 
‘9 square ; the area of fire-bars 12 square feet,. or 
1:19 square metres. The boilers, both of which were new and 
never before in use, were heated simultaneously to ensure the 
brickwork drying. After this had been regularly carried on for 
some days the fires were withdrawn and the boilers emptied and 
cleaned. 

Each boiler was then filled with 712 cubic feet (22°00 cubic 
metres) of feed-water at 35 deg. Centigrade. The measurement 
of the water was made by means of one of Schaffer and Bunden- 
berg’s high-pressure water meters. After the boilers were filled 
the fires were rekindled and the temperature of the water raised 
100 deg. Centigrade with the manholes closed. The fires were 
then drawn, and all cinders and ashes carefully removed. The 
boilers were now heated with fuel, carefully weighed, and the 
manholes, which had been closed before, opened to allow the 
steam free escape into the open air. The firings were so regu- 
lated that there should be an equal speed of escaping steam 
from both boilers. This measurement was taken by a List’s 
anemometer, which showed 220 deg. of his scale, or a 22-millimetre 
column of water. Atthe same time the temperature of the escaping 
gases was measured by one of Gauntlett’s pyrometers at similar 
points, about 6ft. from the back of each boiler, and gave from 
340 deg. Centigrade to 380 deg. Centigrade. 

When 31501b. of coals had been consumed in each of the 
furnaces the firing was suspended and the manholes again closed. 
On the following day the water remaining in the boilers was 
measured at a temperature of 35 hen er oe A means of a water meter 
screwed on the waste pipe, with the following results :—In the 
iron boiler there remained 387 cubic feet (12°00 cubic metres); in 
the cast steel boiler, 331 cubic feet (10°2 cubic metres), Accord- 
ingly the evaporation which had taken place in the iron ~~ 
was 712—387 =325 cubic feet (10 cubic sane or 20,000 Ib.; 
the cast steel, 712—831=381 cubic feet (11°7 cubic een en or 
23,5231b. Assuming the evaporative power of the iron boiler to 
be 100, that of the cast steel was 117°26, showing an advantage in 
favour of the latter of 17:26 per cent. One pound of coal eva- 
porated, therefore, in the iron boiler 6°35 lb. of water, and in the 
cast steel one 7° 467 Ib. of water at 100 deg. Centigrade. 

The boilers for a subsequent experiment were filled with 
710 cubic feet of water, and afterwards 100 cubic feet were 
added to each. The proceedings were carried on as before, but 
the escaping steam had slightly less ¥ ior viz., 195 deg. on 
List’s scale, or a 195-millimetre column of water. 

Each furnace consumed 3330 1b. of coals, and on the water 
being drawn off a remainder of 494 cubic feet (15°2 cubic me- 
poem was found in the iron boiler, and 432 cubic feet (13°3 cubic 
metres) in the steel. The evaporation was, therefore, in the iron 
boiler 810—494 = 316 cubic feet (9°7 cubic metres) or 19,510 Ib., 
and in the steel boiler 810 — 432 = 387 cubic feet (12°0 cubic me- 
tres) or 23,338 lb., giving a result of 19°62 per cent. in favour 
of the steel boiler. One pound of coal evaporated in the iron 
boiler 5°809 Ib. of water, and in the steel 7°008 Ib. of water. 

To verify the above experiments the following plan was 
adopted :—A solution of salt was prepared and added in propor- 
tion to the quantity of water remaining in each boiler. After this 
had been well stirred and dames | boiled, the manholes being 
closed, samples were taken for analysis. This trial, in which an 
equal quantity of fuel and water was used for both boilers, con- 
cluded the experiments. 

The analysis, as given by Dr. List, of Hagen, was as follows: — 
When all the chlorine in the water exists as chloride of sodium, 
one litre contained— 

In the iron boiler, pg evaporation, : J grammes, 

In the steel boiler, befor evaporation, 4 371 * 

” afte ” 7°385 ” 

According to this, out of 100 litres the iron boiler evaporated 
33°76 eg and the steel boiler 40°81 litres—a difference in 
favour of the steel boiler of 20°85 per cent. From the above 
three separate experiments the steel boiler showed an advantage 
of 17°26, 19°62, and 20°85 per cent., or an average of 19°24 per 
cent. 

These experiments were made in November of last year in the 
workshops of Messrs. Fenck and Elber, at Hagen. 





VANDENKERCHOVE’S ENGINE IN THE PARIS 
EXHIBITION. 


AT page 132 we illustrate a horizontal engine exhibited at Paris 
by M. TE denbeothone, of Ghent. The principal peculiarity of 
this engine will be seen "to lie in the arrangement of the valves and 
val , which are shown in section in Fig. 2. Our engravin 
show those so clearly that little description is required. It 
be seen that the — ——" 4 being driven by an eccen- 
- are actuated by a ig. 1 shows an elevation of the 

mans Fig. 2 is ecestion? t! trough ri centre line of the cylinder 

the gridiron admission valves, moved by cams; Fig. 3 is a 
longitudinal section through the exhaust valves. We have seen 
diagrams taken from this engine with a Richard’s indicator, which 
are thoroughly excellent, and the get up of the engine is very 
good. The maker has adopted cams in preference to eccentrics as 

iving a more rapid opening, while the gridiron valve gives a 

area for admission and exhaust with a short stroke than any 
other form of slide valve. M. Vandenkerchove also exhibits a 
compound engine presenting some novel features, which we shall 
probably illustrate in a few weeks. 





On the Continent there are now a number of workmen’s school 
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Grants and Dates of Provisional Protection for Six Months 

924. PHILANDER SHAW, Southampton-buildings, Chancery-lane, London, 

80 arranged that it may be driven exclusively by 

the expansion of air, or the heated air may pass through a steam generator, 

and the steam so generated be used in addition to the expanded air to 

enhance the upon the piston, and thus add to the power of the 
"— 29th March, i867. 

11’7. THOMAS WOOD GRAY, Margaret-street, “Improvements in 
Sir William Snow Harris's lightuing conductors for ships, vessels, buildings, 
and other structures.”~ 14th A 1867, 

1170. JAMES BALL MANNIX, Limerick, “Improvements in the permanent 
way of railways.”—A communication from Robert Mudge Marchant, James 
Richerd Davies, and John Allman Marchant, Wellington, New Zealand,— 


and FREDERICK 

and utilisation of 
ferruginous and calcareous salts and solutions.” —25th May, \867. 

1710. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middle- 
sex, ‘Improvements in vessels, more particularly such as are used for the 
reception or deposit, or both, of offal, excrement, urine, or other focal or 
waste matter or substances,”—A communication from Andrew Rankin, 
New York, U.S.—1 1th June, 1867. 

1922. WILLIAM STEVEN and ANSELM ROBERTSON, Glasgow, Lanark, N.B, 
“ Improvements in brick-making machines.”—2nd July, 1867. 

1956. PAUL FRANCOIS TRANCHAT, Passage des Jardins, Paris, “ Improve- 
— ly. 106 machines for manufacturing circular cutters and milling tools.”"— 

4 

1976. WILLIAM RICHARDSON Gorst, Liverpool,“ Improvements in the con- 
struction of wheeled vehicles.”—6th July, 1867. 

1994. Dr. JULIUS MARIA LOERE, Devonshire-terrace, Notting-hill, Middlesex, 

in the p jon of canvas and other similar materials for 
enlarging, printing, and developing objects from negatives or positives 
by means of photography.”—8th July, 1867. 

2083. HENRY GRATTAN DUNN, Durham-terrace, Camden Grove, North 
Peckbam, Surrey, “ A new apparatus and method for the saving of life and 

property from fire.” 

=. THOMAS PIERIE, Nether Kinmundy, Aberdeen, N.B., “ Improvements 

in ploughs.”—16th July, 1867. 

2091. THOMAS WYLLIE RIDDELL-WEBSTER, Invereighty, Kinnettles, Forfar, 
*“*An improved method of loading any number, description, or size of 
cartridges used in breech-loading guns, with safety, rapidity, and precision, 
and with any charge, variable at —1ith July, 1867. 

=  NIoHOLAS ey OLIVER STUBBER, Claverton-street, Pimlico, Middlesex, 

in the mode of treating of flax, hemp, and other fibrous 
a - for the matendem of spioning.” 

2110. GEORGE TOMLINSON BOUSFiELD, Loughborough Park, Brixton, Surrey, 
“ Improvements in heating and cooking apparatus.” —A communication from 
Oscar Fitzallan Morrill, Chelsea, Suffolk, Massachu:etts, U.S.—isih July, 


1867. 

2116. JOHN ROGERS, King’s Cross-road, London, “‘ Improvements in fastenings 
for window sashes, casements, shutters, doors, porthole lights, and other 
similar objects.”— 19th July, 1867, 

2120. KENNETH HENRY CORNISH, St. Mary Axe, London, 
entrenching tools, to be carried on the stocks of fire-arms. 

2125. WILLIAM TAYLOR, Nursli ts in pipes 
for ventilating, heating, and vaporising = olny ‘malthouses, and other 
buildings and residences. 

2127. ALEXANDRE SEZILLE, Noyon Town, France, “An smpeoved process of 
decorticating, crushing, and treating dry peas.” —20¢h July. 1867. 

2136. HERMANN VON SCHLAGINTWEIT SAKUNLUNSKI, Weymouth-street, 
Portland-place, London, ‘‘ Improvements in transferring devices in lace and 
other fabiics and facsimiles of textures on to printing surfaces, and in the 
application of the devices and textures obtained from such surfaces.” 

2137. WILLIAM EDWARD NEWTON, Chancery-lane, London, “‘ Improvements 
in brewing, and in apparatus employed therein.”—A communication from 
William Sylvanus Haight, Waterford, New York, U.S. 

2138. DAVID WELSH, Glasgow, Lanark, N.B., *‘ Improvements in looms fur 
weaving.” —22nd July, 186' 

2140. JOHN HENRY JOHNSON, Lincoln's-inn-fields, London, “ Improvements 
in the manufacture of nets and netting.”"—A communication from Benjamin 
Arnold, East Greenvich, Rhode Island, U.S.,and William Joha Hooper, 
Woodberry, Cica, Baijtimore, Maryland, U.S. 

2141. WILLIAM DENNIS, Aldermanbury, London, “* Improvements in letter- 
boxes, letter pillars, and such like depositories 

2142, HECTOR AUGUSTE DUFRENE, South-street, Finsbury, London, * Im- 
provements in preserving iron from oxidation.”—A communication 
Alfred Delcelier, Eu, France. 

2143. WALTER EASTERBROOK, Albert-road, Kilburn, “‘Improvements in 
machinery or apparatus for actuating, setting in motion, locking, interlock- 
ing, and controlling railway points and signals.” 

2145. STERLING BONSALL, Philadelphia, U.8., “Improvements in spring 
bed bottoms.” 

2146, STERLING BONSALL, Philadelphia, U.S., ** a in tanning 
and in the machinery and apparatus to be employed therei: 

2147. Sir WILLIAM THOMSON, Glasgow College, Glasgow, * - ‘Smguovements in 
receiving or recording instruments for electric telegraphs. 

2148. WILLIAM GEEVES, Thornhill-square, Barnsbury, a ** Improve- 
ments in machinery for cutting tenons.”—23rd July, 1867. 

2142. ROBERT LAKIN, Choriton-upon-Medlock, ad | 
in aerial locomotion.” 

2150. WILLIAM SIMPSON, Chilton House, Rosherville, Kent, and WILLIAM 
HOWITT, Manchester-bui dings, Silchester-road, Notting-hili, Middlesex, 
“Improvements in the construction of the roofs of horticultural and other 
buildings and structures.” 

2152. HENRY AITKEN, Falkirk, Stirling, N.B., “‘ Improvements in the manu- 
facture of coke.” 

2153, RICHARD BROWN RODEN, Usk, Monmouthshire, ‘‘ Improvements in 
breech-loading fire-arms.” 

2155. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘An im- 
proved reciprocating motivn""—A communication from John Berry Page, 
New York City, U.S.—24th July, 1867. 

21456. SAMUEL TURTON, Heaton _— Lancashire, and GEORGE HOLCROFT, 
= ter, “* for facilitating commuuication 
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between passengers, guards, A. drivers of railway trains.” 
2158, CHARLES HENRY MURRAY, Loman-street, Southwark, Surrey, ‘‘ Im- 
in 4 clay for making bricks, tiles, and 
other analogous articles from plastic substances.” 
2159. CELI TIMOLEON MOULAN, Verviers, Beigi its in the 
construction of movable joints for connecting metallic pipes and tubes.” 
2169. WILLIAM EDWARD NEWTON, Chancery-lane, ~~ ** Improvements 
inthe construction of mould boards for ploughs.”—A communication from 
Leman Philander Rider, Munson, 1, Ohio, v. 8. 
2161. ALEXANDER WILSON, Sh P sin the casting of 


ingots.” 
2162, JOHN BROWN and WILLIAM LILLIEZ, Tweedmouth, “ Improvements in 
reaping and mowing machines.” 

2163, WILLIAM WOOD, Monkbill, near Pontefract, Yorkshire, “‘ Improvements 
in producing and treating fibres from rags, and in apparatus for the same.” 
2164. ALEXANDER MACKIE, Warrington, Lancashire, ‘ Certain improvements 

in the method of composing and distributing type, and in apparatus to be 
employed for such pu 
2165. THOMAS MICHAEL ALMOND, Scarborough, Yorkshire, “‘ Improvements in 
signalling at sea and in apparatus to be employed for such purpose. 
2186. CLINTON EDGCUMBE BROOMAN, Fleet-street, on, “ Improvements in 
of cast steel and its derivatives.” '—A communication from 














established, in which a clever mechanic can qualify himself for 
any scientific position in his business, 
oa a 2 o> Onega sailed from Wool- 
or Malta, after shipping from the T 
ier 188 tons a wonaition plates, bolts, &c., and twenty-eight 
tons of grin and light cargo. The plates are 5}in. and 5in. 
thick, and weigh from 4 tons to 54 tons each. They are intended 
for the construction of shields to protect the guns and gunners, as 
ordered to be in the new casemated works now in course 
— Gibraltar, and Bermuda. The whole have 
supplied under contract ‘by Messrs. Cammell, of Sheffield, 
es) have been most en a on Nein the board of works 
at Woolwich. One of the shields been erected in the Royal 
Arsenal marsh, and is nb Han peng? interest. The 
Sy poh laid on horizontally, and 
backed by the same number bi, Tne ys ee, They are 
cunt y awe See and an inner skin of 1l}in., 
ah ee an Ban og meee ay pnt pe ported by struts on the 
ras Lieut.-Col. Inglis, a Engineers It is calculated 
sas peat constructed they afford 


battering now known to our ts, not except- 

sp ‘he b0-poundes fired at 500 yards. Should, however, 

BY, $47, additional 

strength necessary, that could be added to an indefinite amount 

waar ‘Gitcalinn from W wie Aateaeh took be departure 
‘or Gi oolwi took her 

from ravesend on Saturday, where she shi 100 tons of 


ammunition in addition to the above-named, — 





the 
Emile Martin and Pierre Emilie Martin, Paris. 
2167. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ ag fa 
the manufacture of cases."—A communication from Hippolyte 
Rocha 


tte, 

2168, GUILLAUME LAURENT BARENS and JEAN FRUCTUEUX LADOUGNE, Rue 
du Jour, Paris, “Improvements in breech-loading fire-arms and in 
cartridges.” —25th July, 1867. 

5169. JONATHAN EDGE, Bolton-le-Moors, Lancashire, ‘‘ Improvements in 
steam engines.” 

2171. ROBERT REID and EDWARD HORNE CRAIGIE, Kilmarnock, Ayr, N.B., 
* An improved reclining chair.” 

2172. GEORGE BARONS NORTHCOTE, jun., Feniton Rectory, Honiton, Devon- 
shire, “ Improvements in apparatus for charging and turning cartridges for 
breech-loading fire-arms.” 

2173. EDMUND SMITH, Hambargh, Germany, “Improvements in gas regu- 
lators.’ —26th July, 1867. 

2174. JOHN SMITH "nad WILLIAM SCHOFIELD, Baxenden, Lancashire, ‘*‘ Im- 

in the of elastic rollers for squeezing yarns and 


fabrics, and for other purposes. 
2175, EDWARD ALEXANDER RIPPINGILLE, Holborn-hill, London, “ Improve- 
ments portions 





? 
” 


the igniting and explosive point of oils. 
2176. THOMAS REID, Monktonmill, Ayr, N.B., “ Improvements in agricultural 
implements for digging potatoes, for grubbing, fur forming drills, and for 


uses.” 
2178. EDWARD THOMAS HUGHES, Chancery- , London, “ Improvements in 
the mode of A unication 
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Avs. 16, 1867. 
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2180. 1 PAUL ALEXANDRE Rowanr, | Rue du Canteleux Dees, Du Nord, Paris, 
** improvements in the manufacture of gases for the production of light, 
heat, and motive power, and in apparatus for that purpose.” 

2181. ALEXANDER JACK, Maybole, Ayr, “‘ Improvements in machinery or 
apparatus for digging potatoes, turnips, and other roots.” 

2183. GEORGE FRANKLIN, Cannon-street, London, “ Improvements applicable 
to ships’ compa-ses.” 

2184. THOMAS JONES, Birmingham, ‘‘ Improvements in locks and latches.”’ 

2185. JOHN WOOD, Birmingham, “ Improvements in the manufacture and 
treatment of certain kirds of iron.” 

2186. EDWARD RAVENSCROFT, Birmingham, “ Improvements in lamps.” 

2187. ARCHIBALD MACFIE, Birmingham, “Improvements in apparatus for 
supporting lines for drying clothes, and for other like purposes.”—27(h July 

186 


7. 

2189. THOMAS GREENER and WILLIAM ELLIS, Darlington, “ Improvements in 
the manufacture of iron, and in, the prox luction of fetling for improving the 
quality and yield of fron in the process of reduction.” 

2191. WILLIAM ROBERT LAKE Southampton-bujldings, Chancery-lane, London, 
“Improvements in machinery for hulling rice and other grains.”—A com- 
munication from Simon Gardner Cheever, Boston, Massachusetts, U.S. 

2192. GEORGE DAVIE Serle-street, Linco.n’s-inn, London, ** Improvements in 
insulators for telegraphic wires.”—A communication from David Brooks, 
Philadelphia, Pennsylvania, U. 

2193. PERCY GRAHAM BUCHANAN WESTMACOTT, Neweastle- on-Tyne, “ Im- 
oe in cranes and apparatus for raising, hauling, and lowering 

weights.” 

2195. * JOHN HENRY WYATT, Charing Cross, London, ** Improvements in 
the construction of studs, buttons, solitaire studs, and the like.”—29¢h July, 
1867. 

2197. ABEL HOLLOWAY, Grange-road, Birmingham, ‘‘A new or improved 
elastic clasp or lock suitable for pocket-books, purses, wallets, or any kind 
of leather cases.”—30(h July, 1867. 











Inventions Frotected for Six Months by the Deposit of 
Complete Specifications. 

2214, WILLIAM ROBERT LAKE, Southampton- buildings, Chancery-lane, ** An im- 
proved machine for manufacturing weavers’ harness."—A communication 
from Joseph Sprague Winsor and William Walton Fletcher, Providence, 
Rhode Island, U.S.—31st July, 1864, 





2226. WILLIAM ROBERT LAKE, southampton- buildings, Chancery-lane, London, 


‘“‘Improvements in pocket knives.”-—- A communication from L. B. 
Morris. Hopkinsville, Kentucky, U.s lst August, 1867. 

2227. WILLIAM ROBERT LAKE, Sout ham pton- buildings, Chancery-lane, London, 
** Improvements in breech-loading fire-arms.’—A communication from 
Thecdore Yates, Milwaukee, Wisconsin, U.S.—-lst August, 1867. 

2235. BENJAMIN HARLOW, Macclesfield, Cheshi-e, “‘ Improvements in boilers 
or apparatus applicable to the generation of steam and to other purposes.”— 
2nd August, 1867. 

2247. CHARLES TOUAILLON, jun., Paris, “A new and improved means of 
utilising all the parts of all sorts of feathers.”—A commun:cation from 
Jean Louis Frédéric Bardin, Boulevart Sebastopol, Paris.—3rd August, 
1867. 








Patents on which the Stamp Duty of £59 has been Paid. 


1959, RICHARD EDMONDSON, Bank Top Mill, Lancashire, ‘‘ Healds for weav- 
ing.’ ie August. \864. 

1963. NEIL MCHAFFIE, Broad-street, Mile End, Glasgow, “ Iron plates.” —6th 
August, 1864, 

2337. HENRY VALE, 
September, 1864. 

1998. AUGUSTUS BRYANT CHILDS, 
machine.”—ith August, 1864 

2006. WILLIAM BRENTON, Poibathic, Cornwall, “ Reaping machines,”—12¢h 
August, 1864. 

2025. ALFRED COLERICK PILLINER and JAMES CHARLES HILL, Oakfield 
Works, near Newport, Monmouthshire, “ Obtaining motive power.”—13th 
August, 1864, 

2010. GEORGE 


Birmingham, ‘‘ Manufacture of eye protectors.”—23rd 


New Oxford street, London, ‘* Mowing 


DAVIES, Serle-street, Lincoln’s-inn, London, ‘Sewing 
machi 12th August, 1864. 

2046. GEC COLES, JAMES ARCHIBALD JACQUES, and JOHN AMERICUS 
FANSHAWE Gre-ham-sireet West, London, ** tubular and hollow articles.” 
—17th August, i864 

1988. HENRY ARMISTEAD, Ovenden, near Halifax, 
weaving "—10th August, 1864. 

2003. JOHN ADAM, JOHN WeEbB, Laurence Pountney-hill, London, and 
JOACHIM JOHN MONTEIRO, Harewood-square, London, ** Production of 
paper.”—I1th Anqust, Is64 

2050 JOHN JOSEPH VARKES, London-street. Paddington, Middlesex, ‘* Liquids 
for lighting and other purposes."—I18th August, I8v4. 





Yorkshire, ‘* Warps for 


Noticos of Inten‘'ion to Procssi with Patents. 


924, PHILANDER SHAW, Southampton-buildings, Chancery-lane, London, 
* An improved air engine, sg arranged that it way be driven exclusively by 
the expansicn of air, or the heated air may pass through a s'eam generator, 
and the steam +o generatcd be sed in addition tothe expanded air to 
— ce the pressure upon the piston and thus add to the power of the 
en 2 

931. Witt IAM BUXTON HILLIARD, Glasgow, 
in skate: th March, 1867. 

943. EDWARD STEWART JONES, Live rp 
apparatus for, rowing boats on wate 

947. WALTER BENTLEY Woop 
HOWE ASHTON, Asht n-uy 
ducing designs upon pape 

950. SIMEON LILLEY, I 


Lanark, N.B., * Improvements 





ol, “An improved mode of, and 





» Rusholme, Lancashire, and ROBERT 
, Cheshire, * Improved means of pro- 








mie Mersey 











wham, * Improvements in the manufacture 
and construction ot fog m signals for use on railways, and in appara- 
tus for placing such sigs on the rail.” 

251. JAMES JENNINGS MCCOMB, Liverpool, ** / 
telegraph id other) wires."—A communic 
Memphir, Termessee, U.S. 

960. FRIEDRICH HAHN, Tayistock-street, Pedford-square, London, *‘ Improve- 
ments in the manufacture « f gunpowder.” 

961. FRIEDRICH HAH Pavistock-strect, Bedford-square, London, “ Improve- 
ments in breech-loading needle guns, aud in cartridges to be used there- 
with.”—30th March. 1867. 

965. CHARLES DENTON ALEL, Southampton buildings, Chancery-lane, London, 
= Improvem¢ nts in composit.ons for treating fluids employed for iuminating 
purposes.”— A communication from Hiram Baker Wiliman, In lianopolis, 
Indiana, 

972, JOSEPH LEWIS, High-street, Bloomsbt ry, London, and GEORGE CLARK, 
Arundel-stieet, Strand, Lon “Improvements in firearms and 
cartridges." —-!st Apri/, 1867. 

983. JOST MAHLER, Ober 
coverings for internal we 

984. JEAN ALBERT MOLL, randval, Bern, Switzerland, “ Improve- 
ments in ery or apparatus for ob aining and applying motive power.’ 

989. JOHN FRY REEVES, Cambridge-terrace, Notting-hill, Misdlesex, ** Im- 
provements in the preparation of explosive compounds, and in making up 
cartridges or charges therewith.’—ind April, Is67. 

997. PETER SPENCE, Newton Heath, Lancashire, ‘‘ Improvements in separating 
zine from certain ores or minerals, and in recovering other substances found 
therewith.” 

999. JOHN WILLIAM SCOTT, 
other similar articles.” 

1007. WILLIAM ROBERT LAKE, Southampton-builéings, Chancery-lane, 
London, “ improvements iu revolving breech-loading fire-arms.”—A com- 
munication from W liam Herrick, New York, U.S.—3rd April, 1867. 

1009. JOSEPH LADLEY, Leeis, Yorkstre, ‘Improvements in machinery or 
apparatus tor spinning wool or other fibrous substances.” 

1010. WILLIAM CHARLES WEBBER, Midhurst, Sussex, “ Improvements appli- 
cable to feeding botties, wiich improvements are also applicable to other 
useful purposes.” 

1011, EDWIN PILLING and JOUN HARPER, Rochdale, Lancashire, “ Improve- 
ments in looms for weaving.” 

1013. JOHN PETRIE, jun., Ke 
for washing wool and ether 

1016. BARNARD FOWL! 
Yorkshire, * lmprover 









1 improved mode of coupling 
jon from David McComb, 























roe, Switzerland, “ Improvements in 














Worcestcrehire, “ Improvements in needles and 









dale, L ancashire, “ Improvements in machines 
fibrous materials.’ 

London, and DAVID GREIG, Leeds, 
ays and railway engines.”"—4th April, 





1867. 

1020. SAMUEL LEATHER, Dalton, near Huddersfield, Yorkshire, ‘‘ Improve- 
ments in the manufacture of certain articles of dress or wearing apparel, 
such as coats, rousers, vests, jackets, mantles, shirts, drawers. and simiiar 
articles, and in apparatus employed therein, which apparatus is also appli- 
cable in figure weavin 

1021. JAMES GRAHAM TATTERS, Plymouth, Devonshlre, “An improved 
method of, and apparatus for, communicating between the several parts of 
railway trains.” 

1022, 1HOMAS BEAUMONT MARSHALL, Queen-strect, Cheapside, London, 
“Improvements in the insulation ot subterranean electric telegraph wires, 
and in laying the same.’ 

1027. WILLIAM ADAIR, Siediut, ** Improvements in pumps.”—5th April, 











1867. 

1035. JULES DE LA COUX DES ROSEAUX, Boulevart de Strasbourg, Paris, “* An 
improved lubricator for oiling axles and other moving pieces of machinery.” 
1040. CLINTON Epcct 2 BROOMAN, Fleet-street, London, * Improved 

means of producing oxygen.”—A communicatio: trom Cyprien Marie Tesse 
du Motay and Charles Raphael Marechal, Metz, France. 
1043. JAMES BARKER, Ratcliffe Cross, Middlesex, ‘*Improvements in spring 








centres for doors and other purposes.” 








1044. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 

London, Pee improved mote of emba’ming or preserving dead bo‘ies and 
7 J ion from George Washington Scollay, St. Louis, 
Missouri, U. $. Sua April, 1867. 

1046, HENRI ADRIEN BONNEVILLE, Pt , Middle- 
sex, “ A new andimproved kind of soap. he com: munteation from Emeric 
de Werchin, Rue d’Antin, Paris. 

1017. GEORGE FREDERICK JAMES, Salford, Lancashire, “ Certain improve- 
ments in apparatas for covering woollen or fibrous yarns with an outer 
thread or yan” 

1048, WILLIAM THOMAS HENLEY, St. John-street-road, London, ‘‘ Improve- 
ments in posts or supports, particularly applicable to posts or supports for 
telegraph wires.” 

1049. WILLIAM THOMAS HENLEY, St. Jobn-street-road, London, “* Improve- 
ments in machinery for the manufacture and treatment of wire.’ 

1052. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, * Improvements 
in Jacquard machinery.”—A communication from Jean Pierre Lauchaud 
and Henry Simon RB ussel, Paris. 

1053. GEORGE LITTLE, Southampton buildings, Chancery-lane, London, “ Im- 
provements in apparatus for regulating and tranemitting electric currents, 
more especially designed for use in connection with telegraphic recording 
instruments for long snbmarine lines."—8th April, 1867. 

1057. WILLIAM NEWTON WILSON, Cheapside, London, ‘*‘ Improvements in 
sewing machines,” 2 
1060. AUGUSTIN MOREL, Roubaix, du Nord, France, “ Improvements in 

winting uo thread and other filacious fabrics.” 

1061. THOMAS REDMAYNE and JOHN SIBREY, Kilnhurst, Rotherham, Yorkshire, 
“ Improvements in the construction of register or other open fire-grates.”— 
9th April, 1867, 

1067. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements 
in hamners.”—A communication from George Selsor and William Cook 
Philadelphia, Pennsylvania, U.S. 

1069. WILLIAM ROBERT LAKE, Southampton-baildings, Chancery-lane, “Im- 
provements in breech-loading fire-arms.”—A communication from Henry 
Huntingtor Wolcott. Yonkers, New York, U.S.—10th April, 867. 

1071. FRANCIS GEORGE FLEURY, Southwark, Surrey, *‘ Improvements in 
machinery or apparatus for measuring fluids.” 

1073. ROBERT DAY, Hindon-street, Pimlico, ‘‘ A new or improved painters’ 
easel.”—I1th April, 1867. 

1093. CHARLES HENRY GARDNER, West Harding-street, London, and 
JOSEPH BICKERTON, Oldham, Lancashire, “ Improvements in lithographic, 
zincozraphic, and typographic printing machines ” 

1096. WILLIAM CLARK, Chancery-lane, London, ‘‘ Improvements in apparatus 
for prope!ling vessels.”—-A communication from Eugene Bachelier, Boulevart 
St. Martin, Paris —12th April, 1867. 

1098. ROBERT SHORTREDE, Surbiton, Surrey, “ Improving the process of 
finding the variation, or error, of,deviation from the meridian on the common 
steering c »mpass.” 

lil, ALFRED ANDREW LANGLEY, Chapelen-le-Frith, Derbyshire, “ Improve- 
ments in the arrangement of railway brakes,” 

1115. WILLIAM CLARK, Chancery-lane, London, *‘ Improvements in typo- 
graphic printing machines.”.—A communication from Auguste Hippolyte 
Marinoni Bovlevart st. Martin, Paris. —1dth April, Is»7. 

1126. ALFRED NICHOLSON WORNUM, Store-street, Bedford-square, London, 
** Improvements in pianofortes.” 

1133. THOMAS HORSLEY. Coney-street, Yorkshire, ‘* Improvements in breech- 
loading fire arms, and in apparatus for closing and re-priming cartridge cases 
for the same."—17th Aprii, 1867. 

1211. ALEXANDER MELVILLE CLARK, Chancery lane, London, “‘ [mprovements 
in life-boats”—A communication from Aibert Lintouner Shears, Flint, 
Genesee, and William Spencer Driggs, Michigan, U.S. 

1222. JAMES DEWAR, Kirkcaldy, Fife, N.B., “Improvements upon the in- 
strument caled the ‘spray producer ’” 27th April, 1867. 

1248. ROBERT WOOD RIDLEY, Birmingham, and JOHN WITHERS, Handsworth, 
Staffordshire, *‘ Improvements in indicating measure taps for drawing off 
liquids.” —30th April, 1867, 

1346. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, ** An improved machine for scouring and cleaning grain.”—A coin- 
munication from Peter T. Elting, Buffalo, New York, U.S. 7th May, 1867. 

1426 JOSIAH GEORGE JENNINGS, Palace-road, Lambeth, Surrey, ** Ilmprove- 
ments in water-closets and sinks, and in apparatus for supplying water 
thereto and conduc ting therefrom, parts of which apparatus are applicable to 
other purposes.”—14th May, 1867. 

1418 GEORGE TOMLINSON BOUSFIELD, Loughborough- park, B Hixton, 

‘A new and useful method of facturing ing gases.” 
munication from William Elmer, New York, U.S.— 6th Jay, 1367. 

2521. WILLIAM JEREMIAH MURPHY, Cork, Ireland, ** [mprovements in breech- 
loading fire-arms and cartridges.”—22nd May, 1867. 

1663. THOMAS BROWN, Newgate-street, Loudon, “ Improvements in artificial 
limbs.”—A communication from Amasa A. Marks, New York, U.S.—tth 
June, 1867. 

1955. THOMAS VICARS, THOMAS VICARS, jun., and JAMES SMITH. Liverpool, 
** Improvements in self-feeding smo +s furn 4th July, 1867 

2053. ERASTUS BRIGHAM BIGELOW, Boston, U.S., ‘‘ Improvements in power 
looms.” —12th July, 1867 

2099, SAMUEL CUNLIFFE LISTER 
**Consuming smoke, economising fuel, and 
1867. 

2143. WALTER EASTERBROOK, Albert-road, Kilburn, Middlesex, “ Improve- 
ments in machinery or apparatus for actuating, setting in motion, locking, 
interlocking, and controlling railway points and signals.” —23rd July, 1867. 

2164, ALEXANDER MACKIE, Warrington, Lancashire, ** Certain improvements 
in the method of comp 
e nploved for such purposes.’ 

2192. GEORGE DAVIES, S¢ 
insulators for telegr. 
Philade!phia, Pennsylvania, U.s 
























Manningham Hall, Bradford, Yorkshire, 
generating steam.”—17th July, 
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. “25th July, 1867. 

», Lines »in’s-inn, London, ‘* Improvements in 
’—A communication from David Brooks, 
29th July, 1367. 








All persons having an interest in opposing any one of such application. 
should leave particulars in writing of their objections to such application at 
the office of the Commisioners of Patents, within fourteen days of its date. 
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*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums exceeding 53, must be remitted by 
Post-office Order, made payable at the Post-office 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent-office, Southampton-buildings, Chan- 
cery-lane, London. 


ABSTRACTS oF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her i Majesty's Commissioners of Patents. 


Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, de. 

3320. F. N. MEIXNER, Manchester, * Turbines.”— Dated 17th December, 1866. 

‘This invention relates to turbines actaated by water, steam, or other fiaid, 
and to that class of turbines known as the Fourneyron, and more particularly 
to such of that class as have the depth of the guive curves and buckets divided 
in a series of spaces to suit varying quantities of supply fluid, so as to obtain 
the greatest amount of power; and the invention consists in the application of 
a cylindric»] valve to, and its combination with, a tarbine of the Fourneyron 
class, so that the valve will act both to regulate the sapply of flaid to the tur- 
bine. and shut it off therefrom without any other valve, at the same time dis- 
pen-ing with the space hitherto left for the regulator between the guide curves 
and the brackets, and thereby more effectually directing the fluid upon the 
brackets. ‘The invention is carried out by bringing the outer edges of the 
ruide curves or directors as near as possible to the inner edge of the buckets, 
and by making the inner edge of te guide curves or directors in a line with, 
or of the same diameter or bore as, the pipe supplying the fluid to the turbine, 
and in fitting a cylinder—lined or faced with brass to prevent corrosion —into 
the bore of the supply pipe, and arranging it in suitable guides so that it can 
be slid up and down the pipe to regulate or to shut off the supply of fluid from 
the guide curves or directors. The cylindrical valve is worked by means of a 
lever to which it is connected by links, the lever being actuated through a 
screw rod and link; or the valve may be worked by a serew acting directly 
upon a boss in the centre of the valve to which it fs connected by arms; or it 
may be actuated by any other suitable means. The screw for giving motion to 
the valve may be worked either by hand or by a governor in connection with 
self-acting mechanism, similar to that used for common water-wieels or steam 
engines. 
3336. M. Henry, Fleet-street, London, 

tion.— Dated 19th December, 1866. 

Th's invention relates to centrifugal pumps consisting of two main portions, 
one being a revolving wheel in which centrifegal force is developed, and the 
other is a stationary casing surrounding it. fhe wheel is divided by helical 
winding, helicoidal, or spiral vanes of two or more threads or turns, their 
curve being generated by two lines, each having one end tangential to the boss 
of the wheel, and each moving in the direction of its axis in parallel planes, 
and also in a direction round such axis,sothatia _eir path their point of con- 


“Centrifugal pumps."—A communica- 


ing and distributing type, and in apparatus to be | 








the boss 
The wheel is thus divided into spiral channels, wherecf the 
surfaces are so inclined that, when the fluid is admitted, they act upon woos ft 4 : 
work through it without concussion, and carry it by gentle curves 
periphery, where they leave it in a direction a3 tangential thereto as may bs, 


tact describes a helicoidal curve on the surface of the boss, 
to be cylindrical. 








the vane terminating in a surface which meets the sides of the wheel y 
omliquely, and in the line of the generators of the vane, that is to say, at. 
very inclined curve or acute angle to the sides. The wheel is so co! 
that an annular opening is left for the exit of the fluid; such opéning 
formed by the sides of the wheel it of coarse turns with fits vanes, so that 
water issues at, or nearly at, right angles to the plane of the wheel, instead 
in the direction of the plane of rotation. This is done thas:—The outlet side 
extended and bent or formed so as to extend beyond the vanes, and leave 
between itself and the other side of the wheel an annular or circular opening, 
parallel or nearly so with the plane of rotation, and the water issues thence, 
The wheel does not revoive directly in the receiver into which the water is 
forced, but ina casing in which the wheel turns close to the sides of si 
casing, but not quite in contact with the same, no packing being required.. The 
pump may have its sides open at the centre, so that air may be withdrawn 
from one end, while the water enters freely at the other. A suction pump or 
air pump may be combined with the centrifugal pump, and worked by its axis 
through a worm wheel or otherwise, with appliances for putting it out of gear 
at pleasure. It draws the air from the centre of the wheel, and drives it into 
the force pipe or elsewhere. An air pump for extracting or exhausting air 
may be applied to or combined with centrifugal pumps other than those con- 
structed according to this invention. 


Class 2.—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
yosend and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
‘arness, &c. 


3228. W. CLARK, Chancery-lan2, London, ‘** Detaching hook.” — A communication. 
—Dated 7th December, 1366. 

This invention relates principally to the launching of boats from the sides 
of vessels, but it may be applied to other purposes. It consists in constructing 
and operating a peculiar shaped detaching hook, whereby the ends of a boat 
may be instantly and simu!taneou-ly detached by the simple movement of a 
lever by one man, and the boat safely launched whether the vessel is at rest or 
under weigh. 

3233. C. E. SAMUELSON, Hamburgh, “ Apparatus for propelling vessels,” —A 
communication.— Dated 7th December, 1866. 

In carrying out this invention a stream of water is pat in motion by means 
of a current of steam, and the sieam is discharged from the vessel ina 
direction opposite to that in which the propulsion is desired, The water 
passage is of a rectangular section, of a width greater than its depth, and 
the steam is adzitted all along the width of the rectangle in a thin fla 
bottom. 

3238. F. C. BUISSON, Nautial, department of Haute Vienne, France, ** A nove 
buoy or apparatus for storing valuable property on shipboard, and 
preserving the same in case of shipwreck.’ —Dated sth December, 1866, 

The patentee claims, First, the construction cf marine salvage buoys with 
several water-tight compartments for the reception of specie, documents, and 
other valuable articles, either loose or contained in separate strong coffers, 
substantially as descr:bed. Secondly, the construction of marine saivage buoys 
with a series of internal revolving plates or discs forming compartments for 
the reception of valuable articles, which are introduced through one or moré 
lateral water-tight doors, substantially as described. Thirdly, the application 
to marine salvage buoys of a surrounding jacket or covering of wood, gutta~- 
percha, thick cork, or other suitable material, substantially as and for the purpose 
described. Fourthly, the general construction and arrangement of marine 
salvage buoys, whereby they are reatily distinguished and identified, are 
easily towed, and are protected from injury and mishaps. 


Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, &c. 

3285. F. B. BAKER and L. LINDLEY, Nottingham, ‘‘ Improvements in stretching 
or tentering, and in dressing or finishing lace, dc.” —Dated 14th December, 
1865. 

This invention relates, Firstly. to improved means of stretching or tentering 
Jace or other fabrics in dressing frames. For this purpose the inveator mounts 
one or more of the pins upon which the fabric is fixed upon separate bars, 
working on rods or bars running the length and breadth of the frame at the 
sides and ends thereof. The bars carrying the pins are connected together by 
links in the manner of lazy-tongs, so that. by communicating motion to any 
of such links motionis also communicated to the others of such links, thereby 
regularly and evenly distending the fabric fixed upon the pins or points. 
Secondly, the invention relates to improved means of distributing the dressing 
or stiffening material upon the fabrics to be dressed or stiffened; and for this 
purpose the inventors employ a box in which the dressing or stiffening material 
is placed; this box is provided with a roller working in the dressing or 
stiffening material, and other rollers fixed, one underneath the box an: one at 
each side thereof. Around these rollers an endless sheet or cloth is passed, and 
on the ends of the two outside rollers are fixed flanged or grooved pulleys, 
which run upon and are supported by a suitable tramway, formed by pre- 
ference of wire atiached between suitable framing formed on or carried by the 
dressing frame, such flanged or grooved pulleys serving to support the distributing 
apparatus, and at the same time to give motion to the endless sheet or 
cloth carried thereby. The roller working within the box supplied the dressing 
or atiffening material to the endless sheet or cloth, which, passing around the 
other rollers supplies the dressing or stiffening material to the lace or other 
fabric to be stiffened in the passage of the apparatus over such fabric. The 
endless sheet or cloth may be of canvas or other suitable material. Instead, 
however, of employing an endless sheet or cloth, as described, a series of 
rollers may be employed to convey the dressing or stiffening material from the 
box to the lace or other fabric to be dressed or stiffened. The invention 
relates, Thirdly, to an improvement upon a patent granted to F. B. Baker, dated 
December 20th, 1860 (No. 3121), and consists in breaking up the dressing or 
stitfening materia! applied to the silk or other threads before they are worked 
up into lace or other fabrics. This they effect by stringing or calendering, or 
other suitable means, as will be well understood. By these means facility is 
afforded for working the threads into lace or other fabrics, the dressing or 
stiffening being afterwards revived by steaming.—Not proceeded with, 

3305. W. CAMPION. Nottingham, ** Apparatus for linking, joining, turning-off 
and clearing looped or knitted fabrics.” —Dated 15th December, 1866, 

This invention conists, Firstly, in soldering or otherwise securing each 
needle or point in a plate of brass or other metal, each such plate being placed 
in a saw gate or space made in the outer vertical circumference of the ring or 
cylinder; these plates are securely held in the same by the upper portion of 
each plate hooking upon and projecting over the upper edge of the ring or 
cylinder. Secondly, the patentee secures a needle or point, or needles or points 
in the lower end of a rocking or swinging lever, which lever carries a stud or 
pin actuated by an eccentric cam, ‘This lever also has a rising and falling 
motion communicated to it in addition to and in combination with its to-and- 
fro movement, which rising and falling motion is communicated by a second 
cam operating upon an arm or lever carrying an axle, upon which the first 
nimed lever swings or rocks. Froin the foregoing it will be apparent that, 
when a needle breaks or becomes injured it can be instantly removed. and 
another needle substituted therefor without necessitating the removal as here< 
tofore of a lead of needles, and occasioning the necessity of casting another lead 
to supply its place. 





Class 4.~ AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour, 
ills, de. 

3384. W. E. GEDGE, Wellington-street, Strand, London, ** Apparatus applied to 
milistones for grinding wheat and other grain.”—A communication, -Dated 
22nd December. , 1866. 

This invention cannot be described without reference to the drawings. 

3422. J. SLATTER, St. Jres, Huntingdon, “ Screener for sifting cinders, corn 
de.” — Dated 2th December, 

The inventor constructs a lonz cylindrical or rectangular or polygonal casing 
of metal, or other suitable material, and fixes it in an inclined position a suitable 
distance from the fl.or, in order that the receptacle for the substances after 
having been screcned may be placed beneath the lower end thereof. Theupper 
end of the easing is closed, and a diaphragm or screen of perforated metal or 
wire gauze or grating arranged so as to leave a space between it and the lower 
surface of the casing extends from the closed upper end of the casing to its 
lower end, which is also partially closed, but which has an aperture on a level 
with the upper surface of the screen, so that the granular substances passing 
down upon the latter will pass out through such aperture. On the top of the 
upper end of the casing is formed a hopper, through which the substances to be 
screened are introduced, the dust or smaller particles of such sub-tances being 
caused to pass through the holes or m»shes of the screen into the lower space 
in the casing, as such particles travel downwards by gravity. An aperture is 
formed in the under suriace of the lower end of the casing, and is provided 
with a spout through which the dust or smaller particles passing through the 
screen fall into a receptacle, while the larger particles remaining on the top of 
the screen pass through the end aperture as before described into another recep- 
tacle.— Not proceeded with. 

3436. W. EXALL, Reading, “ Machine for cutting grass, &c.” — Dated 3ist 

ecember, 1806. 

A good ordinary reaping machine can be made to farnish the driving and 
cutting apparatus for this gathering and binding machinery, but the patentee 
prefers to use a thin sharp-edged steel band saw, or other belt furnished with 
proper cutters working rapidly over riggers or rollers erected on a proper travel- 
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Ling frame, The band cutter works across the direction of the machine as it is | 


eernct prepenel pp Ape ee, across and over the corn or grass, 
lower part, with its sharp 
being the catter; the patentee proposes to sharpen the cutter belt while in 
motion or at work, by means of a revolving stone or other rubber that can be 
Made to act upon the band or cutters so as to sharpen at pleasure, and thus give 
&@ constant clean cut. For the purpose of cutting short grass he uses, if required, 
& revolving brush to press the grass aginst a proper receptacle. In the case of 
corn, as the cut corn falls against the machine, it is seized by asystem of travel- 
Iing fingers or pr:jections, and by them working through the proper guides, it is 
gently carried through a suitable conductor towards the side or rear of the ma- 
Cine, and when there is sufficient to form a sheaf, a pair of circular arms 
suitable tires or bands is made to embrace, compress, and properly 
fasten sheaves, and by means of cams or other suitable mechanism, deliver 
it on the ground. 





Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
3420. 4. J. ADAMS, Devonport, “Locks and latches,”—Dated 29th December, 
1866. 


This invention relates to locks and latches for fastening doors. The bolt by 
works pendulous from a centre, maintaining its position from gravi- 
lon or a spring—the latter the inventor prefers. This bolt or catch may be 
on by a handle and spindle so arranged that it may be adapted for the 
thicknesses of doors to which they may be applied. In order to keep 
extended; as in the condition of a lock, a series of tumblers—which 
varied in quantity to any given or indefinite number—is so arranged 
hen elevated and retained by a toothed lever an opening is formed in 
mblers for a portion of the bolt or catch to fall in, when the catch or 
will be in a condition of being unfastened ; but this portion may be varied 
shape to suit any variation of form desired.n the series of tumblers ; 
as additional security the projection on the key for actuating the tumblers 
be transposed at pleasure, the tumblers being arranged accordingly. Thus 
the condition of the lock, as a secure fastening, may be varied at the caprice of 
the owner.— Not proceeded with. 

3438. G. SHREWSBURY, Lower Norwood, “ Apparatus for heating apariments 

&c.”—Dated 31st December, 1866. 

This invention consists of an upright outer casing of cylindrical or other 
suitable form enclosing a vertical boiler closed at top and bottom, through 
which pass vertically pipes or tubes which are open at top and bottom. Below 
this boiler the patentee places a gas tube or pipe bent to an annular shape, pro- 
vided with one ordinary fish-tail or other burner for each tube; each of the 
burners is enclosed in an upright metaliic tube, about two or three inches long, 
Pierced with holes and lined with wire gauze, so as to admit a plentiful supply 
of atmospheric air to the burners, and prevent the gas from igniting at the 
bottom of the tube. These burners effect the tofal consumption of the gas, 
and prevent the app from b ing clogged by the collection of soot. 
The ring pipe, with its burners, is constructed so as to turn on a joint in order 
that it may be brought outside the casing for lighting and then turned into its 
proper position beneath the tubular boiler. It will be observed that the heat 
and flame from the gas pass through the tubes which are surrounded by the 
water in the bo'ler, and thus the water becomes heated. The boiler is provided 
with flow and return pipes connected thereto near the top and bottom by 
ordinary union joints. Above the boiler is a metal box of rather smaller 
diameter than the outer case, and enclosing a piece of fire-brick to deflect the 
heat down again and prevent it from radiating upwards, and above this fire- 
brick is a layer of sand or other non-conductor of heat for the same purpose. 
The whole is enclosed by a lid or cover, in the centre of which is an outlet pipe 
for carrying off the products of combustion. 


HH 
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; Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, dc. 
3310. G. A. NEUMEYER, De Keyser’s Hotel, Bridge-street, London, “ Gunpowder 
Sor mining purposes.” —Dated \7th December, 1866. 

This invention relates to a former patent, dated {7th June, 1865 (No. 1636), 
Instead of soaking the charcoal in soda-lye, and generally preparing and 
incorporating the ingredients as described in the specification of the said letters 
—— the inventor proceeds as follows :—He mixes about seventy-two parts 

y weight of saltpetre with about eighteen parts by weight of charcoal, pre- 
pared in the ordinary manner, and from any suitable description of wood, and 
to these he adds about ten parts by weight of flowers of sulphur to form 
together 100 parts by weight of gunpowder. These ingredients are not incorpo- 
rated in the ordinary manner, but are piaced in a closed cylinder of wood, 
copper, or other suitable material, through which passes a revolving shaft 
having a number of radial arms, and which may be arranged in any suitable 
known manner. Together with the above ingredients he introduces water into 
the said cylinder in the proportion of about forty parts by weight of water to 
about 100 parts by weight of the compound, and he then subjects the compound 
to the incorporating action of the revolving arms for about fifteen minutes, 
after which the compound is removed from the cylinder and dried without 
being subjected to the operation of granulation, and it is then fit for use. Such 
powder when burnt in an unconfined space will leave a considerable residue; 
bat when ignited in a confined space will Jeave considerably less residue than 
ordinary gunpowder. — Not proceeded with. 

3318. W. WOOD, Birmingham, “ Breech-loading jfire-arms.”—Dated lith Decem- 


\ \. 

This invention relates to breech-loading fire-arms in which the breech end of 
the barrel is closed for firing by means of a hinged block being shut down into 
a chamber at the said breach end, and opened for loading by the raising of the 
said block from the breech chamber, and consists of the improvements described 
in the manner of hinging the said block to the breech end or breech chamber ; 
and also in the manner of giving motion to the pin or striker for discharging 
the cartridge, and further, of the arrangement described for extracting the cases 
of the exploded cartridges from the barrel.— Not proceeded with. 


Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upnolstery, Ornaments, MusicalInstru - 
ments, Lamps, Manufactured Articles of Dress, dc. 

3302. D. KIRKWOOD, Birmingham, “ Breech-loading fire-arms.”— Dated 5th 





1866. 
This invention cannot be described without reference to the drawings.— Not 


proceeded with. 





‘ 


Class 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

3226. L. ScHap, Warrington, Lancashire, “ Treating aniline colours for dycing 

and printing.” —Dated 18th December, 1866. 

This invention consists in a method of obtaining in the finest state of division 
such aniline colours as require for their solution alcohol or sulphuric acid, in order 
to render them in a fit state for dyeing. This has been effected heretofore by 
dissolving these colouring matters in alcohol, precipitating in water, and subse- 
quent recovery of the alcohol; or by treatment of the said aniline colours with 
sulphuric acid, which last process injures the colouring matter. This process, 
which is principally used for aniline violet and blue, consists in melting the 
said colouring matters in fused chloride of aniline until all the water is driven 
off. To effect this he proceeds as follows :—As soon as he has obtained the re- 
quired shades of blue or violet, which are formed by heating one part of rosaniline 
with three parts of aniline, he cools the pan, and neutralises the aniline with 
et acid of 30 deg. Twaddell. The addition of the hydrochloric acid 


rows the bu'k of the blue out of solution, which generally goes together in | 


one large mass. The pan is then heated again until ail the water is evaporated, 
and all the colour has gone in solution. As soon as complete solution is effected, 
he pours it quickly in well agitated water. which dissolves the chloride of ani- 
line, and leaves the colour, when the furegoing solution has been perfect in an ex- 
traordinary state of fineness. The mixture of the precipitated colour, and dis- 


solved chloride of aniline has to be sieved, weil washed, amd filtered. When | 
the colour has become a stiff paste it is finished. All that is required in order | 


to use the paste for dyeing is to divide it by brushing it with much water 
through a cloth, when the so obtained liquor may be used like an alcoholic so- 


lution, The quantity of hydrochloric acid required for neutralising the aniline | 


fs about equal to the weight of the latter used in making the colour. The 
quantity of the acid varies a little according to the quantity of the aniline cis- 
tilling over during the formativn of the colour; sufficient acid has been used 
when a drop taken out of the melt easily dissolves in water and does not feel 
sticky. To convert powder of aniline blue violet, or Hoffmann’s or other 


Yiolets into paste, he dissolves the colour in three times its weight of eniline, | 


Seatralises with hydrochloric acid, and proceeds in the same way as before de- 
seribed. In making violet paste a considerable quantity of colour goes fre- 
qnently in solution ; this is prevented by the addition of common salt to the 
3280. J. STENSON, Duston, Northampton, “ Manufacture and remelting of iron 
steel,’ — Dated \3th December, 1866. nee 

The object of this invention is to change the character of iron whilst in a 
state from that of ordinary cast iron to a metal moreor less either hard or 
able. This object is effected by introducing or forcing into the blast 
furnace or cupola with the blast of air materials such as spiegeleisen, titanic or 
Other iron ores, manganese, clay, lime, limestone, chloride of calcium, pot or 
pearl, ash the cyanides of potassium, soda ash, or carbonate of soda and sal- 
ammoniac.— Not proceeded with. 
3299. G, BERTRAM, Edinburgh 


“‘ Machinery or apparatus to be used for the 


manufacture of .”"—Dated \5th December, 1866, 
This invention has for its essential object the construction and arrangement 


again 
‘and rapid motion, pressing against the stalks, | 


of certain apparatus or means to be used for the conversion of half stuff into 
| the pulp from which paper is manufactured, the apparatus or means being in- 
tended as a substitute for and to supplant the ordinary beating engine or other 
means for beating pulp at present in use. The apparatus comprised under the 
present invention, consists of a hollow case of a truncated conic form, situated 
by preference in an inverted vertical position; fts upper and lower ends are 
closed with suitable metallic covers, the bottom cover also constituting the sole 
Plate upon which the pulp beating mechanism rests. ‘The interior of the case 
is fitted or provided with a series or set of knives, cutters, or disintegrators, and 
| in the interior of the truncated conic case a correspondingly shaped girder is 
caused to revolve by any of the well known and ordinarily employed mechan- 
isms for imparting rotation. This revolving conic grinder is also provided with 
cutters or disintegrators all round its circumference, and the half stuff is ground 
or reduced by continued trituration between the grinding edges of the revolving 
grinder aud those vf the case. The spindle or shaft upon which the grinder is 
carried passes through stuffing box bearings at the centre of the upper and 
lower covers of the grinder case, and the lower end of the spindle or shaft is 
carried by a footstep bearing fitted on an adjustable lever, by raising or lowering 
which the distance between the disintegrating edges of the grinder and its case 
are regulated, and the degree of fineness to which the pulp is reduced corre- 
spondingly regulated. ‘The conic case.is provided at its upper end with a duct 
through which the half stuff is led in ; another duct is also provided at the lower 
end through which the pulp is educed as it is ground. 


3303. J. W. SWAN, Gateshead, ‘‘ Treatment of gelatinous tissues of gelatine and 
gum, &e."”— Dated 5th December, 18. 

This invention consists in the use of the sesquioxide of chro:.ju "1, or the sub- 
stance known in commerce as chrome-alum, as a means of rendering gelatine 
or gum (senegal or arabic) or compounds containing those substances, insoluble 
in water. 


3300. E. MELDRUM, Bathgate, Linlithgowshire, ‘* Manufacture of gas for illu- 
minating and heating purposes.” ~— Dated 15th December, 1566. 

This invention relates to a means for producing gas for illuminating and for 
heating purposes, from paraftin oil and other similar hydrocarbons, and consists, 
essentially, in effecting the decomposition or conversion of such hydrocarbons 
into permanent gas by allowing the hydrocarbon, either m a liquid state orin a 
state of vapour, to come in contact with coke, charcoal, or other carbonaceous 
matter, heated to redness, and contained in an externally heated retort, or come 
in contact with charcoal or coke heated to redness by admission ef air inside 
the retort, or by the use of such other arrangement as will admit of the carbon- 
aceous materials being heated to the desired temperature, and the products re- 
sulting from the decomposition of the hydrocarbon being collected.—Not pro- 
ceeded with, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 

CONTINUED GRADUAL IMPROVEMENT IN DEMAND FOR FINISHED 
Inon : Little Work done during the Weck: Holidays for Races : 
Descriptions in Demand : Prices: Low, but Strenythening— PiG 


Lapour: Causes Mentioned: Much Suffering— HARDWARES: 
Birmingham, Wolverhampton, Bilston, Willenhall, Wednesfield, 
Westbromwich, Wednesbury, Darlaston, Dudley, and East Wor- 
cestershire District—BIRMINGHAM CHAMBER OF COMMERCE, 


improve, but the mending process is very slow, inasmuch, how- 
ever, as the alteration, such as it is, is for the better, and the last 
failure announced is not expected to lead to further casualties. 
The tone of the markets is better than it was last week. 
As to the actual execution of orders this week scarcely anything 
has been done at the finished ironworks here, owing to the Wol- 
verhampton races having come off on Tuesday and Wednesday. 
These sports are always observed as a holiday at the ironworks 
and most of the collieries and hardware making factories, and few 
firms only reopen their gates for the week. The canal companies 
availing themselves of the juncturé, usually run the water off one 
or other portion of their property for necessary repairs, and they 
are doing so now. Comparatively little finished iron will there- 
fore be made in South Staffordshire this week; but, inasmuch as 
a few orders continue to be received, next week promises to be 
one of considerable comparative activity, for most of the 
works left off last week with a fair supply of specifica- 
tions yet remaining to be worked out. , The few em- 
ployers regret the happening of the holiday, for they are pressed 
for the delivery of the iron orders; but the many do not much 
object to it, because the mills will be carried on next week with 
greater profit, owing to the accumulation of orders. Sheets kept 
in request, and hoops are still in fair demand. Nail rods also are 
just experiencing a revival, the last mail from the East bringing 
some valuable specifications, for Chinain particular, Government 
are good customers at a few works, and the railway companies at 
home and in India are making requests of an encouraging character; 
but the expectations that were being formed relative to the future 
trade for Russian lines are not now finding expression, the failure 
of the Russian loan being regarded as unfavourable to ironmasters’ 
prospects in that market, ‘The boilermaking and the shipbuilding 
yards in England are now taking more iron trom this district than 
they have done for a long time past. Merchants, however, both 
in London and the provinces, who retail to the smiths and the 
small hardware masiers, report excessive stocks. 
Prices keep low owing to the heavy competition. Even Govern- 
ment orders have to be taken lower than before; but in the open 
market rates are somewhat less weak than they were. 
Pig iron is being supplied quite as fast as it can be consumed, 
and the quantity of pigs produced out of this district is being used 
here in increased proportions. 
Coal is quict. 
The amount of unemployed labour is greater now than for a 
great while past. In certain localities the distress is painful, and 
if the period were winter instead of summer the privations which 
ironworks’ operatives hereabouts are suffering would be shocking. 
The putting out of blast furnaces has been part of the cause of 
this state of things, but there is more suffering amongst the men 
engaged in the miils and forges than amongst those who are occu- 
pied in the making of pig iron. Very many persons were depen- 
dent for their whole support upon the works in which Mr. George 
Beard was the chief partner—works which have now been closed, 
through his bankruptcy, for three months, Then the stoppage of 
| Messrs. J. Whitehouse and Sons, of Westbromwich and Smeth- 
| wick, and the suspension of operations at their two works, 
is another instance of the entire withdrawal of the means of 
support to many families. The partial employment of great 
numbers of others—so partial as to have represented only one day's 
work a wéek in not a few instances—has led to the suffering being 
considerable, even where the establishments with which the men 
have been connected have not stopped. Happily for the multitude 
here the future is somewhat less gloomy. ‘There is more work for 
the operative ironworkers of this district now than there has been 
for a long time past, but the instances are very rare in which full 
time can be run. 
More or less depression continues to exist in the hardware trades 
of Birmingham and South Staffordshire, although the reports 
seem to inuicate that a shade more business could have been done 
this week than last. ‘Those houses who deal largely with the 
United States, and are almost dependent upon it, are experi- 
encing depression, notwithstanding that for some time makers 
| bere have been given to understand that a better state of business 

would soon dawn upon the trade with that country. A little im- 
| provement seems to have taken place in the demand for the con- 
| tinental markets, but, as a rule, with other foreign markets the 
| trade is dull, excepting with China, to which country a consider- 
| able quantity of goods are being exported. The home trade is 
| reported to be slowly improving, but as yet that improvement has 
not become conspicuous, 

The trade of Birmingham partakes of the general sluggishness. 
In factors’ orders now coming in the word ‘‘ dozen” is often used 
instead of ‘‘ gross,” which is of course indicative of the small 
quantity of goods required by purchasers. The metal bedstead 
trade is singularly quiet; the silver electro-plated ware trade is 
dull; the steel toy trade is slack; the orders being received at the 
railway and ship lamp works are smali, and the tin and japanned 
ware manufacturers could not work so actively as last week. 








There is, however, a revival at the metal rolling mills, and a con- 
siderable number of orders for metal tubing, rolled brass, beading, 
wire, &c., are announced as having been received, The price of 
straits tin has gone down £1 a ton, and now stands at £86 10s. 
(official quotation). 

At Wolverhampton the ironfounders report business a little 
quieter than at the date of our last report. The lock business 
remains quiet, excepting in the fine plate branch, for which locks 
a few orders have been lately received. The demand for tips atid 
washers is good, and some screw-rivet and cut-nail makers report a 
somewhat more encouraging demand for their products. Only a 
little work has been done this week here, or in the surroundin; 
neighbourhood, in consequence of the general holiday in honour o 
the annual races. 

At Bilston there is but a small demand for tinplate ware, which 
is accounted for by its now being “mid season.” In tray and 
waiter branches orders are not so plentiful, excepting in the 
painted department. <A slight improvement is noticeable in the 
demand for miscellaneous articles of ironfoundry. 

The Willenhall lock trade remains depressed, and short time 
amongst the workpeople is increasing. A little is being done in 
the trunk and padlock, but most of the leading houses, whilst 
they complain, = think that things are mending slightly. 

At Wednesfield the key filers are working short time, and makers 
of rabbit and vermin traps are not so busy as last reported. The 
iron cabinet lock trade of New Invention and Short Heath is 
reviving. 

The ironfounders and machinists about Westbromwich keep 
pretty well employed, and here and there activity is perceptible. 

At Wednesbury the railway demand for tires and axles in par- 
ticular affords good work for many skilled and stalwart handi- 
craftsmen; iron constructions are likewise in better request. 

A quiet trade is being done in nuts and bolts at Darlaston, but 
the continued activity in the gun trade in Birmingham leads 
- constant work for the gun-lock filers, who are numerous 

here. 

About Dudley and East Worcestershire, whilst the wrought 
nailers and the chain and anchor makers are but poorly off for 
orders, the contractors for the construction of bridges, girders, 
and the like, are doing a fair trade as compared with some time 
ago. 

The Birmingham Chamber of Commerce have issued their half- 
yearly report, in which they speak of the artisans’ visit to the 


| Paris Exhibition, the Russian tariff, the trades’ union com- 


Iron: Abundant Supply—Coau: Quie-—Mucn UNEMPLOYED | 


Tue iron trade of South Staffordshire continues gradually to | 





mission, and the extension of the Factory Acts to the hardware 
districts. 


WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

Tae Iron TRADE: Ne Change to Note: Expected Improvement in 
the Home Trade : Demand from Continental Markets Increasing : 
Carriage of Iron at Low Rates from Staffordshire to Newport 
and Cardiff—Tux Buaina Works: The Proposed Stoppage not 
Anticipated — Tue TinpLate TrapDeE: Zhe Late Improvement 
Maintained—Tue Steam Coat Trave: Hopes of Increasing 
Demand—TuHe Barry Katway: Construction of a Branch to 
Barry Island—Tux Monmouth Assizes: A Colliery Manager 
Acquitted on the Charge of Manslaughter —Tae Penartu Dock 
ContTractors.-THE Exports or SoutH WALES: Returns of the 
Trade. 

THERE is hardly any change to note in the iron trade during the 

past week, and employment at the works keeps about the same. 

As yet the rail makers have received but few fresh orders, and, 
asa rule, the mills are but indifferently employed, but there is 
now no doubt entertained that an improvement will soon be ex- 
perienced. Railway stocks having advanced in price, and the 
bills for relieving the financial difficulties having passed the 
Houses of Parliament, and various other circumstances, all tend 
to confirm this opinion, and once the rail branch of the trade 
assumes something of its wonted activity the iron-making districts 
will wear a different aspect to what they do now. The demand 
from continental markets is on the increase, and the large contract 
for rails given by the Russian Government to a native works will 
tend to send orders to this country. From America inquiries are 
increasing, and the shipments to that country are expected to 
show a considerable increase during theautumn months. 

Vith a view to encourage the shipping trade of South Wales, 
the Great Western Railway Company are prepared to carry iron 
from South Staffordshire to Newport or Cardiff at a little more 
freightage than is charged to Liverpool from South Staffordshire, 
and recently large quantities of hoops have been sent from Staf- 
fordshire to Cardiff for shipment to the Indian markets, and there 
is a probability of still larger quantities being sent. 

About a fortnight ago notice was given to all the hands employed 
at the Blaina Works; but since that time further information 
respecting the threatened stoppage of the work at the expiration 
of the notice has been received, and there is no fear of such bein 
the case, as several parties have been going over the property, anc 
it is expected that a sale will be effected previous to the termina- 
tion of the month’s notice given. Rather than stop the works 
it would be much better for the creditors to receive a small amount, 
for such a step on their part would prove not only ruinous to the 
district, but to all concerned. 

The tinplate makers are well placed for orders, there being a 
large demand for all descriptions, and quotations are fairly main- 
tained. 

Some slight improvement has taken place in the steam coal 


| trade, and there are hopes that an increased demand is about to 


set in from some of the continental houses, which, during the 
whole of the summer months, have not been such good customers 
as usual. 

A large quantity of house coal is being shipped coastwise, and, 
as will be seen by the figures given below, the increase during the 
past month over the corresponding one of last year amounts to 
nearly 40,000 tons. 

A branch line from the Barry Railway to Barry Island is to be 
commenced forthwith, the contract having been let and all neces- 
sary arrangements completed. 

Mr. Justice Mellor, in his charge to the grand jury at Monmouth 
assizes, referred to the case in which James Gregory was charged 
with the manslaughter of John Luton, whose death resulted from 
falling down the shaft of a colliery at Bednas, of which defendant 
was manager, and who, it was alleged, had neglected to place a 
proper protection around the mouth of the shaft. His lordship 
recommended the jury to throw out the bill, as the evidence, in 
his opinion, did not go to show that the accused was to blame, as 
the accident happened partly through deceased's own fault, as one 
of the witnesses (leposed that Gregory was most anxious to have 
the mouth of the pit protected, but that in consequence of his 
illness it was not done. Subsequently the grand jury reported to 
his lordship that they experienced a great unwillingness on the 
part of many of the witnesses to give evidence, and had thought it 
better to find no true bill, believing it might be possible that some 
further evidence may arise in the matter at another time. The 
grand jury also complained of one of the witnesses appearing in a 
state of intoxication before them. His lordship said the expenses 
of that witness would be disallowed. The accused was then 
arraigned on the coroner’s inquisition, but the counsel for the 
prosecution said he did not intend offering any evidence, and the 
jury returned a verdict of not guilty. 

The affairs of Smith, Knight, and Co., the Penarth Dock Con- 
tractors, have again turned up in Chancery. A case came on before 
Lord Justice Rolt, entitled Re Smith, Knight, and Co., ex parte 
John Smith and John Knight. The company was formed in the 
year 1864 to take over the business of Messrs, Smith and Knight, who 
were contractors. Messrs. Smith and Knight were to be paid 
£230,000 for their business, goodwill, and plant, in part payment 
of which they were to take 20,000 shares in the company credited 
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with £5 per share paid, this being half the capital of the company. 
Mr. Knight was to be the managing director of the company at a 
salary of £3000 a year. ‘The shares in the company were £50 
shares, so that there remained upon the shares allotted to Messrs. 
Smith and Knight a total further liability of £900,000, and t 
were unable to pay the calls subsequently made. In the year 186: 
the company got into difficulties, and ultimately was placed in liti- 
gation. Proposals had been made for a compromise of the claims 
of the company against Messrs. Smith and Knight, and ultimatel 
a deed was prepared to carry the compromise, but never execu 
and there was no proof of any formal resolution approving 
the compromise, though it was alleged to have been approved by a 
committee of the creditors of the company. Messrs. Smith and 
Knight took out a summon before the Master of the Rolls to 
have the compromise carried out. His lordship refused the appli- 
cation, and from thatappeal the presentdecision was brought. Lord 
Justice Rolt, after discussing the facts of the case and the evidence, 
said thatthe result of the whole was that it had been agreed by every 
one that it would be expedient to accept the proposal made by 
Messrs. Smith and Knight, but that no binding agreement was 
come to. All parties thought that the negotiations had gone far 
enough to justify the preparation of a deed which was to contain 
the agreement. The court, however, could not make an agree- 
ment for the parties, and here his lordship thought there was not 
sufficient evidence that any agreement had been come to. His 
lordship agreed entirely with the Master of the Rolls, and the 
appeal must be dismissed with costs. Mr. Willcock then asked 
leave to file a bill to establish the compromise; Lord Justice Rolt 
said he could give no such leave. If such an order was a matter 
of course it could be obtained at the Rolls; if, on the other hand, 
it were a matter of judgment, his lordship did not think that it 
was a reasonable case for giving leave to file a bill. 

The returns of the trade of South Wales ports for the month of 
July and the corresponding month of last year are as follows :— 

EXPORTS OF COAL. 


July, 1847. July, 1866. 
Tons. Tons. 
NR ce ce ce ce 6s BRO cc ce te ce ce , SU 
Cantie «ce ce co co co BGATGE 1c ce co co cot 104,326 
Beyaneen on 2. 0c ce co | 6G4AEL oe ce co cc co 46,008 
Sfameliy .< co ce cv cf B7,3I6 nc ce oe ce ee 13,841 
SHIPMENTS COASTWISE. 
July, 1867, July, 1866. 
Tons. Tons. 
Wewport oo 1 0s ce 6) «©=6BIOIO oe ce co co co 6G 
COT 2c ce ce oe ce «GREE ce ce te ee co «6TE8T 
Gcs 66. o¢ we 66 MED os sc «co ws oo Se 


A e , rre 
Cardiff also exported 15,174 tons of iron, and 2637 tons of patent 
fuel; Newport, 10,536 tons of iron, and Swansea 1670 tons of iron 
and 12,239 tons of patent fuel. Russia was by far the largest 
customer for iron, the total cleared for that country being 8197 
tons, New York took 4828 tons, Quebec 1120 tons, Madras 1930 
tons, Genoa 765 tons, Santander 765 tons, and Baltimore 765 tons. 


SCOTLAND: ITS TRADE AND OPERATIONS. 
(From our own Correspondent.) 

THe GLascow Pic Inon Marker —Manuracturep Iron—Tue 
CoaL TRADE—New Stream Ferry Boats rok CLYDE-STREET 
AND GOVAN Ferries, GLascow—TRIAL TRIP OF THE (8.S.) 
Hannan Simons — Launcn By Messrs. THomMas WINGATE 
AND Co.—ConTRACT FOR A LARGE ScREW STEAMER. 

THE pig iron market has been inactive during the past week, with 

little change in prices. To-day (Wednesday) about 3000 tons were 

done at, 53s. 1d. cash. Quotations are as follows:—Pig iron, mixed 

Nos., warrants, 53s. 1}d.; No. 1, g.m.b., 53s. 74d. to 53s. 103d. ; 

No. 3, 52s. 74d. to 52s, 104d.; Gartsherrie, No. 1, 603.; Coltness, 

No. 1, 593. 6d.; Glengarnock (at Ardrossan), No. 1, 57s. 6d. The 

shipments of the week are still above those of the corresponding 

week of last year. In manufactured iron the market is quiet, but 
makers rather better employed. Prices the same as last reported. 

Coals have been in good demand, both for home use and for 
export. During the past week the trade has been very brisk at 
the following quotations:—Coals, Main and common hard, for 
shipping, per ton of-20 cwt., laid down, 6s. 6d. to 7s.; best splint, 
7s. 2d. to 7s, 9d.; Wishaw houschold, for shipping, 7s. to 7s. 9d. ; 
dross, laid down, 3s. Gd. to 5s. 6d.; household, best quality, de- 
livered, per wagon of 24 cwt., 10s. to 12s. 6d.; pene qualities, 
per ditto, 93. to 12s.; quarter best quality, delivered, per wagon, 

3s.; steamboat, per 24cwt., 10s. 6d. to 12s. The advices of coal 
shipments at the principal ports show an amount considerably in 
excess of that of the corresponding week of last year. 

On the 8th inst. the Lord Provost, chairman of the Clyde Trust, 
Councillor Dreghorn, vice-chairman, and several of their co- 
trustees, Mr. Reith, manager, and Mr. Duncan, engineer, met at 
York-street Ferry, Glasgow, for the purpose of witnessing the 
trial of a new steam ferry boat for Clyde-street Ferry, and a large 
cart and passenger steam ferry boat for the ferry at Govan. The 
company embarked on board the first of these boats, and proceeded 
down to Clyde-street Ferry, where the boat was steered from one 
side of the river to another and made to turn in various direc- 
tions, to show how easily it is under the control of the steersmen. 
The experiment was of a most satisfactory kind. The boat then 
proceeded down to Govan Ferry, and the company got on board the 
new cart and passenger ferry boat, where a similar trial took 
place. The result was equally satisfactory. 

The new steam ferry-boat for the harbour has been constructed 
by Messrs. James Howden and Co, of this city, and is intended for 
per only. It is 37ft. in length by 12ft. in width, and is 

icensed by the Board of Trade to carry fifty passengers at a time. 

The hull is of iron, and divided into three water-tight compart- 
ments, and the deck seat and fittings are of teak. The boiler is an 
upright tubular, 3jft. in diameter, and the machinery consists of 
two cylinders of 6in. diameter and Yin. stroke; the crank shaft is 
connected with the propeller shaft by bevel gearing so proportioned 
as to give the latter a speed of 300 revolutions per minute. The 
vessel is driven by two screw propellers, one placed at each end, 
and carried on the same shaft, which is placed in the centre, and 
goes from end to end of the boat. The propellers are turned the 
reverse way to each other, so that when one is going ahead the 
other is backing, both of them acting simultaneously in the pro- 
pulsion of the boat, and the engines being fitted with link motion 
require only to be reversed in order to send the boat in a contrary 
direction. The boat is steered by rudders placed at each end and 
behind the screw, and are worked by levers placed conveniently on 
the deck. The speed of the boat is about four and a-half miles 
per hour, which is found to be so much in excess of what is 
required that when crossing the engines require to be stopped 
when about half way over, the boat having acquired sufficient 
momentum to carry it to the other side. 

The first steam ferry-boat, which was put on the station at 
Clyde-street Ferry in December, 1865, and has continued plying 
there pretty satisfactorily ever since, is worked on a totally 
different principle from the new one, being driven by a horizontal 
centrifugal pump placed in the centre. As the new steamer is 
about the same size and power a favourable opportunity is afforded 
for a comparison of the two systems; the result being, it is said, 
that the new boat has about twice the speed of the old, and turns 
only about one-half the fuel. 

The new steam ferry-boat for Govan is intended to ply between 
Pointhouse and Govan, conveying passengers, carts, &c. It re- 
places the old timber horse-boat, and is worked on the same 
principle, namely, by a chain, each end of which is fixed to the 
shore. The new boat has been constructed by Messrs, William 
Simons and Co., of Renfrew, from designs by the trustees’ 
perp The hull is of iron, 45ft. long by 29ft. wide at centre, 
12ft. at ends, and 3ft. 4in. deep amidships, and is divided into six 
water-tight compartments. The cart space is in the centre, and is 

enough to accommer te three carts; it is railed off from the 








passeng' dation, which is at the sides, and is comfortably 
seated. The boiler, which is placed on one side, and the machinery 
on the other, is an upright flue boiler 3ft. 9in. diameter, and the 
machinery for propelling the boat consists of a non-conde 
high-pressure en ine of two cylinders, each 10in. diameter 
12in. stroke. The speed of the engine is reduced by spur 
geuring in the proportion of four to one. A pinion on the crank 
shaft drives the propelling or chain wheel, round the peri- 
phery of which the working chain travels, and the extreme 
ends of the chain being made fast to the shore, as already 
explained, the boat is passed from side to side. © The hinged 
entrance gangways placed at each end are lifted or lowered 

auxiliary steam power, and the exhausted and waste steam 
from the boiler and main engine canbe sent into the water, so as 
to avoid any risk of frightening horses. It is proposed to limit 
the maximum load to two loaded carts, and about from fifty to 
sixty passengers, when there are no carts on board 100 passengers 
may be taken across at onetime. The average time in crossing 
is one minute and a-half. It is intended to do all the passenger 
traffic between Pointhouse and Govan by this boat, retaining the 
small rowing boats for the Pointhouse and Meadowside Ferry 
merely. 

The onew steamer oor | launched from the building yard of 
Messrs. Alex. Stephens and Sons, for Benjamin Simons, Esq., 
went down the river on the 7th inst., with a large party, for the 

urpose of testing her machinery. The engines which are 90nominal 
Lomepooer, and fitted by James Howden and Co., Scotland-street 
Engine Works, worked admirably the whole run from Glasgow to 
Arran and back, and on running the distance between the lights 
attained a speed of eleven knots per hour. 

On the 9th inst. there was launched from the shipbuilding yard 
of Messrs. Thos. Wingate and Co., at Whiteinch, a screw steamer 
named Ossian. She is intended for the coasting trade from Camp- 
beltown, and her appearance seems well adapted for that station. 
‘The ceremony of naming her was performed by Miss McMillan, of 
Glasgow. 

We understand that Messrs. J. and G. Thompson have received 
orders from Messrs. Burns and MaclIver to build a first-class screw 
steamer of 2500 tons for their Atlantic service. This vessel is to be 
named the Samaria, and is to be ready early next season. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
( From our own Correspondent. ) 


LiverPooL: Birkenhead : Liverpool Polytechnic Society: Lanca- 
shire and Yorkshire Railway : Mersey Docks—NorTH-EASTERN 
District: Jarrow: North-Eastern Railway: Bridge over the 
Tyne: Dock Accommodation at Middlesbro’—THe Oaks COLLIERY 
—SrTaTe oF TRADE: Sheffield ;: South Yorkshire—BoiLer EXxP.o- 
SIONS—-THE INDIAN TELEGRAPH. 


As regards matters in the Liverpool district, we ge & note that the 
ferry revenue of the Birkenhead Commissioners showed a small 
increase during the past month. —The Bank-hall Oil and Chemical 
Works Company (Limited) has failed to sustain an ‘action brought 
against the London and North-Western Railway tee my! for 
damage sustained in consequence of the alleged unreasonable delay 
of tank wagons sent by the defendants’ railway. The plaintiffs 
had acontract with the Stockport Gasworks to purchase and re- 
move their tar and ammoniacal liquor under certain penalties for 
non-removal. The tank wagons did not come upon the railway at 
the proper time, and the ammoniacal liquor was run to waste at 
the Stockport Gasworks.—The Liverpool Polytechnic Society had 
their annual excursion on Wednesday in last week, the m«nufac- 
tories of Sheffield being selected for a visit. The works of Iessrs. 

Firth and Son, Messrs. J. Brown and Co., Messrs. Chadburn and 
Morgan, Messrs. J. Dixon and Sons, Messrs. Cocker Brothers, 
Messrs. J. Rodgers and Sons, and Messrs. Vickers, Sons, and Co. 

were visited. —Some time since the Lancashire and Yorkshire Rail- 
way Company, with the view of directly connecting their 
lines with the timber docks at the north end of Liverpool, and 
also with the intention of relieving the over-crowded state of 
the main line by the continually increasing goods and coal 
traffic arriving at the Sandhills station, obtained parliamentary 
powers for the construction of a new branch line between 
Aintree and Bootle. Mr. G. Thompson contracted for the works, 
which have been in progress for the last three years. The new 
line, which is nearly five miles in length, has been, considering its 
limited extent, attended with formidable engineering difficulties, 
the excavations in some parts being very deep and heavy. The 
new line crosses over the Leeds and Liverpool Canal by a wrought 
iron bridge of 70ft. span., and it then passes through Linacre on 
an embankment until it arrives at the Liverpool and Southport 
line, over which it is carried by a bridge a little south of the Sea- 
forth station of that line. The embankment continues to the Sea- 
forth and Crosby road at Rimrose Bridge, over which the line is 
carried by another wrought iron bridge, and from this point it is 
continued across the Seaforth Valley by a long viaduct containing 
twenty-two arches, until it arrives at Regent-road on the eastern 
margin of the Mersey, which it again crosses by a large iron bridge on 
the skew and of 150ft. span. After thus passing over Regent-road, 
the line is continued to its terminus at Bootle, on the shore of the 
Mersey, nearly opposite the Strand promenade, by a viaduct on an 
inclined plane consisting of forty-two arches and running parallel 
with Mersey and Regent-road, immediately to the west of the latter. 
The viaduct from the bridge at Regent-road to the site of the 
terminus and intended station at Bootle is of unusually large 
dimensions, being 5ft. in width and containing four complete lines 
of railway, or two sets of double lines for the arranging and marshal- 
ling of trains. About eighteen acres situated on what was part of the 
fore-shore of the Mersey has been reclaimed and made land by the con- 
tractor on behalf of the company. The new Waterloo and corn ware- 
house docks at Liverpool, executed by Mr. Lyster, engineer to the 
Mersey Docks and Harbour Board, and on which upwards of 1000 
artisans have been for some time engaged, are now rapidly ad- 
vancing towards completion, and will shortly be open for the 
reception of shipping. The Waterloo Dock occupies a space of 
about four acres; the other dock, which is to the eastward of it, 
is about three and-a-half acres in extent. On the east side of the 
Waterloo Dock a large shed, 45ft. wide and 600ft. in length, 
has* been erected; immediately adjacent there is a quay 40ft. 
wide, which runs the entire length of the shed, while on the west 
side there is a space of similar length and 85ft. wide, on a portion 
of which it is probable that another large shed will be erected. 
The opening and closing of the several dock gates, as well as the 
bridges connecting them, will be effected by hydraulic power on a 
principle patented by Sir W. Armstrong. The whole of the 
hydraulic capstans and pipes for the purpose of carrying out this 
part of the work have already been laid down, and the building 
containing the hydraulic tower and machinery will be at the 
extreme south-west corner of the Waterloo Dock, a double line of 
rails extends all around the quays, including the crossings of all 
the bridges. On the east, west, and north sides of the corn dock 
an extensive stack of warehouses has been erected. 

The general trade of Jarrow is considered to be improving. 
Messrs. Palmer and Co. have a large ship in progress for Messrs. 
Guyon and Co., of Liverpool, and there is said to be a fair pros- 

t of one or two ironclads coming to the Jarrow yard upon 

vernment account. A Middlesbro’ firm is said to have 
lately booked an order for 12,000 tons of rails. The report of the 
North-Eastern Railway directors states that a contract for the 
construction of an extension line through Leeds, which will con- 
nect the company’s lines with a joint station now being erected 
there, has recent’ beeper let on favourable terms. The Redheugh 
Bridge Company has applied to the River Tyne Commissioners for 
the sanction of the commissioners to construct a suspension bridge 
across the river at Kedheugh, having four spans instead of three 
spans, as — in the Act authorising the construction of the 
bridge. ere the bridge erected in terms of the Act there would 








be two piers in the river, and the centre span would be 345ft. 
wide. By the present proposal there would be three piers in the 
river, and the centre span would be 230ft. wide. The alteration 
sought to be sanctioned has been suggested in order to lessen the 
of construction. The question of providing increased 
dock accommodation at Middlesbro’ continues under the con- 
sideration of the North-Eastern Railway Company; the necessary 
plans have been prepared and approved by Mr. Harrison, the com- 
pany’s engineer, Sat financial considerations at present delay 
commencement of the works. : 

The work of clearing the sbaft of the Oaks Colliery, which was 
filled up shortly after the explosion, has now made such progress 
that it is expected that the bottom will be reached in a few —_ 

Complaints continue to be made of business depression at Shef- 
field. The South Yorkshire iron trade continues quiet. At some 
of the large works there is rather more activity, but the orders 
received in all branches are limited. The Kingstone Main Colliery, 
Barnsley, belonging to Messrs. E. Sutcliffe and Co., which caught 
fire in D ber, was opened out on Thursday. The fire was out, 
but there was a + deal of choke-damp at the bottom. 

The chief engineer of the Association for the Prevention of 
Steam Boiler Explosions has published some remarks on the cause 
of a boiler explosion which occurred last month. He says the ex- 
plosion was an illustration of the danger of setting boilers on mid- 
feathers, especially when the boilers are of large diameter. The 
edges of the plates at the primary line of fracture, which had run 
along the mid-feather wall, were seriously reduced in thickness by 
external corrosion, being eaten away to the thickness of one- 
sixteenth of an inch, while in some dase they were as thin as a 
sheet of paper, so that the wonder is, not that the boiler exploded 
when it did, but that it had not done so long before. 
careful flue examination by a competent inspector would have 
shown the dangerous state of this boiler in time to have prevented 
the explosion. Evidence to this effect was given at an inquest 
which took place, a scientific witness stating that the explosion 
was not attributable to deficiency of water, but solely to extensive 
corrosion of the plates on the under side, caused by leakage of the 
seams and dampness of the brickwork, which was a well-known 
source of danger, and ought to have been guarded against. The 
jury brought in a verdict of accidental death, adding, however, 
that the owner of the boiler, as well as the person who had cl 
of it, were censurable for the explosion, though not cri y 
responsible, while the foreman took the opportunity of recom- 
mending that every millowner should have his boiler periodically 
examined. On this occurrence of another fatal explosion to a 
boiler resting upon a midfeather wall, the members of the associa- 
tion may be once more appealed to to discontinue so dangerous a 
mode of setting, and to adopt side walls, with suitable seating 
blocks, instead. 

At the quarterly meeting of the Manchester Chamber of Com- 
merce yesterday week, the chairman (Mr. Malcolm Ross) stated 
that the Indian telegraph system had been greatly complained of 
since it was first opened through Persia and Turkey; and the 
chamber had strongly pressed on the Government the desirability 
of taking the traffic from Falmouth to Gibraltar, from Gibraltar to 
Suez, from Suez to Aden, and from Aden to India; whereby with 
the single exception of Egypt, the whole system might be carried 
through territory which was entirelyunder the control of British 
officials, 
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Copper—British—cake andtily,| £ s. d. £38. dj) £ 8d £8 a. 
POT tON seewseresereeeee| 76 0 0.. 77:0 0/81 00. 000 
Best besedocesecesess | O06 OO 8 OS 8 OS SE SO 
Siete ccccooccvecccsceseoecs | OO 8 Oe BB 8 OL 8 Ge 8S DO 
Bottoms. .ceccccccccccccsers | 39 0 9.. 0 0 0} 99 0 0..91 0 O 
Australian, per ton.......... | 39 0 0.. 85 0 0} 84 0 0.. 88 00 
Spanish Cake ...0+. .|70 00. 00077 00. 00 0 
Chili Slab. ..... eee 69 0 0.. 0 0 0} 7500. 000 
Do. refined ingot .. 78 0 0.. 00 9 00 0.. 000 
YELLOW METAL, per lb. 007 0 07%) 0 0 7 0 0 8 
‘RON, Pig in Scotiand, ton 213 O cash 211 9 cash. 
Bar, Welsh, in London 61 0. 70 0) 75 0. 715 0 
Wales.. .| 6 0 0,. 6 5 0} 6 5 0. 610 0 
Staffordshire..| 710 0.. 0 0 0} 810 0.. 815 0 
in Wales ...+-+. eoccece 0 0.. 6 5 0} 6 5 0. 610 0 
Sheets, single in London .... 9 5 0.. 910 0/1010 0.. 0 0 0 
Hoops, first quality.....++++. 8 5 0.. 810 0] 910 0. 915 0 
N eeeusseseecsones | + OF See 8 00) OR Ss Fe 9 
Bwedish .ccccccccccccoccce | 10 5 0.. 1010 0 e 4 . : : 
Foreign, per ton....| 19 5 0.. 0 0,0 0 0.. 
CaM W Bee... | 2110 0.. 0 00] 22 5 0..9215 0 
0.. 19 15 0| 20 0 0..20 7 6 
> 0. 0 0 0} 2100. 000 
0. 0 0 0] 2400.. 00 0 
0. 0 0 0} 22 00. 00 0 
0.. 2910 0} 3! 0 0.. 32 0 0 
0.. 30 0 0} 29 0 0.. 32 0 0 
. 0.. 0 0 Oj 2415 0.. 25 09 0 
UICKSILVER, DOt. coccceee| 617 0. 0 0 Of 619 0. 7 0 0 
Seevun aiden, gertan... 2015 0.. 2017 6| 19 0 0. 00 0 
English sheet .sccccccceseee | 26 0 O.- 09 0 0] 28 0 0. 29 0 0 
White zinc, powder.....0.00.| 9 0 0., 0 : 0 : : 04 : : 4 
TEEL, Swedish faggot .....-..| 9 0 0.. 0 0 
y ee 15 5 0.1510 0] 000. 000 
418 @=. 0001 4086.. 060 8 
46 % 0 0 0} 31610. 317 0 
4 510.. 4 610) 317 10,, 318 10 
410 0. 411 0} 400. 45 0 
411 0.. 412 0| 410. 46 0 
Refined, in bloc! secccese 414 0.. 00 6/ 430. 48 0 
TINPLATES, per bx of 225 sheets 
IC COBCsecececccccscccecess 46. £604 @2.L Be 3 8 
IX ditto. csccccecesesescsece 1 9 6. 112 0} 110 0. 1133 0 
IC charcoal ceccccccccccccee | 1 9 Ow. LIL Of] 113 0. 1M O 
LX Altto.cccsevcvecccccesese 115 0.. 117 0] 118 O.. 2006 
PRICES CURRENT OF TIMBER, 
1867. |; 1866. || 1867. . 
Per load— £52 8/2 & £ &. || Per load— £28440 £ 
Teak .cccseeeeese 9 01010/10 O11 5 | Yel. pine, per reduced 0. 
Quebec, red pine .. 3 0 410) 3 5 415 , 1st quality 17 01910 171020 0 
yellow pine.. 215 4 0| 215 310 Qnd do... 12 013 0 121014 0 
Bt. Jolin’sN.B,yel.. 0 000) 0 00 ° | Archangel, yellow . 11 10 1210, 12 013 0 
oak, w 5 5 6 0| 5 O 510 || St. Petersburg yel.. 10 10 11 0) 101012 0 
310 410] 4 5 415|| Finland ........ 8 0 9 0) 8 010 0 
Memel .....- 0 00 0] 0 0 O 0 || Memel 0000 
elm 310 5 0 su 38 2 oun 
aes 4 3" 4 ° 3°53 3.10 | Gefle, yellow...... 9 O11 0} 10 01010 
Memel, fir .. 3 0 310 : 5 $30) Sedertoma seers 9 01010) 9101010 
IR wees 03 5 315 jania,per C. 
Bi Das 2 2| 2.0 210 || 1a by Soy 96:16 082 0118 O98 0 
Masts, Qued rd.pine 6 0 7 0] 610 81) || _ in. yellow .... 
yl. pine 5 0 6 O| 5 O 6 0||Deckplank,Dnt} 945 1 4] 914 1 4 
rd. pineO 0 00); 0 0 O O|| per 3in... 
Lathwood,Dantzfm, 410 5 0] 5 0 6 0 || Staves, per standard M. 
‘St. Peter’s 610 710] 7 0 8 0 || Quebec pips...... 75 080 0) 86 * 85 0 
Deals, per C., eS. isa a] cei ae 19 020 0| @ O21 0 
bec, whti.spruce 4 
Quebec, whksprace i210 15 10113 01510 || pip. ccc. | 220.016) oj9000 a0 0 











DutcH Ratts.—Messrs. Hopkins, Gilkes, and Co., of Middles- 
bro’, have obtained a contract for 5000 tons of rails for the Dutch 
state railways. 

RAILWAY ACROSS THE ALPS.—There seems to be some pros-’ 
pect of the long-debated question of a railway across the 
Alps from Switzerland into Italy being at length settled. 
Of the three proposed routes—the St. Gothard, the Spliigen, 
and the Lukmanier—the first is the shortest, but the 
has strong supporters, for local reasons, in Geneva and the 
canton of St. Galle. The municipality of the former town, how- 
ever, has now withdrawn its support from the Lukmanier plan, and 
has voted a subsidy of six millions of lire for the construction of 
the railway by any route that may be deemed preferable. If, as 
is thought probable, a similar course is adopted on the side of 
Switzerland, there will be no further obstacle to the construction 
of the railway. The St. Gothard route will necessitate the 


| piercing of a tunnel 14,800 metres long, an undertaking which will 


present little difficulty now that the boring apparatus used in the 
Mont Cenis tunnel has been brought to such perfection. 
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THE FRENCH INTERNATIONAL EXHIBITION. 

Rumovr is now busy as to the precise day on which the 
Great International ibition will be closed. Tt seems 
but yesterday since speculations as to the date of its open- 
ing were as rife as are now those respecting its final extinc- 
tion; that is to say, considered as a substantive existence, 
for there are few facts which will descend to future gene- 
rations With more perfect vividness than will this great 
aggregation of industrial effort accomplished onFrench soil. 
Amongst those fév—and wé think we may say it without 
being accused of a national boast—will be the memory of 
that brilliant diadem of crystal with which the éra of exhibi- 
tions was initiated, and with which the achievements of a 
quarter of a century of the most rapid advance in all that 
tends to the amelioration of man’s condition led by Eng- 
land, and followed by the rest of civilisation, was crowned. 
1851 showed what we had done in the great march which 
succeeded to the establishment of a European peace. 1867 
shows with what readiness the rest of the world has 
taken up the gauntlet, vies with us, and evér and anon 
excels us in the application of svience to all that tends to 
the advancement, of civilisation. 

The race is equal now; if wé who begat it fall behind, it 
will be our own fault for neglecting the obvious means by 
which others with less natural and national advantages 
have placed themselves on a footing with us. But enough 
on this subject. We have constantly and strenuously urged 
on our countrymen the absolute necessity which exists— 
wishing as all good men to excel—for a higher standard of 
national attainment in theory applied, of a more wide- 
spread system of technical education. 

Although no positive announcement has yet been made 
of the day of closing the Exhibition, there seems little doubt 
that it will be kept open till the end of October. The 
building, the trees, many of the houses in the park, and 
even the “vegetable soil” are advertised for sale on the 
lst November, from which it will appéar that the rumours 
of a wholesale disposal of the building to a Russian 
Company are without foundation. Tenders will be received 
for the whole building or for any of its zones, and yet at 
the same time that these announcemients are made it would 
appear that the whole Exhibition bad not yet arrived at 
completion, for by no means unimportant additions have 
been made since the grand ceremonial of awards. 

Amongst these the most important is that of a real park 
of French artillery, which has been for some time in course 
of installation close under the steel bridge of the Quai 
d@ Orsay, and which has but recently been completed in 
that neat and “ordentlich” style with which all the 
material arrangements in the Champs de Mars have been 
carried out. It consists in‘a large collection of heavy cast 

ron ordnance with Krupp’s steel reinforces on the breech, 
culmivating in a monster smooth-bore breech-loader, thirty- 
eight tons weight, 163i. bore, and not far short of 20ft. 
long. The other guns of the group, five or six in 
number, on the same principle of construction, with the 
exception of a smaller brass piece, are rifled with three or 
five grooves each. The gtins were cast and banded at the 
Imperial factory of Rouelle, the carriages, which, to say 
the least, are good specimens of forging, have been manu- 
factured by M. A. Durenne, of Courbevoie, near Paris. 
This fine display of artilléry merits far more than the 
mere se notice which we can now give it, and we 
hope shortly to furnish our readers with particulars of the 
system of breech-loading adopted when comparing them 
with the numerous guns exhibited by England and other 
countries, We heard from time to time of the casting of 
these guns at Rouelle, and of the intention to display 
them, which we believe was not definitively formed till 
after our splendid gunnery exhibit had been completed, 
and, in fact, their exhibition seems to be mainly owing to 
the observations made on the fine English display in this 
respect, and the gallant French determination to show as 
well as any one else in everything. 

Another addition lately made to the mechanical engi- 
neering class consists of a mountain locomotive on the 
central rail system, designed by M. Agudio, and manufac- 
tured by Berehmais and Fallize of Liege, in Belgium. It 
has been placed close to the Italian annexe in the park, 
and during and since its installation has attracted con- 
siderable attention. Though adopting Mr. Fell’s system 
of grasping a central fail for adhesive force, it does not, 
like his, carry its motive power, but depends for its motion 
on the transmission of power from stationary engines by 
means of ropes on Hirn’s principle, or, more properly, on 
that adapted long since by Mr. Ramsbottom for working 
large workshop gantries, but which, with that gentleman’s 
characteristic modesty, has never been brought promi- 
nently forward as his idea any more than the beautiful idea 
of ca:ting the white metal bearings of connecting 
rods on the crank pins themselves, within the bored 
heads, after the mounting of the engine. The 
locomotive machine, properly a locomotive winch, of M. 
Agudio consists of-a six-wheeled truck with a set of 
horizontal wheels compressed on a central rail. Motion is 
given to it by ropes passing round two pairs of rope 
pulleys, which work outside clear of the running wheels, 
and having their shafts geared on to an intermediate shaft 
lying centrally across the frame. From this intermediate 
shaft a crank and connecting rod motion is taken at each 
side to a rock bar at the end of the frame, from which 
motion is taken by secondary connecting rods outside to 
the wheels of the truck and inside to ing connecting 
with the horizontal ing wheels. e machine is con- 
structed roughly enough, but serves to demonstrate the 
principle which, as will be — from the mode of 
transmitting the power, an only be applicable to short 
steep inclines. 

At the same time that these and other more trifling 
additions have been made to the vast collection of mechani- 
cal objects in the Champ de Mars, we are not without in- 
stances of the withdrawal of some objects, which we have 
already noticed, amongst which is the great crown of 
bronze for one of the cupolas of the new opera-house. We 
have but litely been favoured with a view of the long- 
hidden fuga /e of this great building, and we must confe:s 
that to a great extent we have been disappointed with the 


which only proportionate breadth of frontage cou'd be 
obtained has deterred the architect from giving the prin- 
cipal face that grandeur of proportion which the whole 
deserved, and the attempt to supply by elaborate ornamen- 
tation what should have been given in r has not 
been successful. The main body of the building is seen at 
either side and above, projecting far beyond the central 
columnar front, and to a certain extent dwarfing it. The 
fault is exactly the o ite of that of St. Peter’s, where 
from almost any availee é point of view in front the dome 
is dwarfed, if not hidden, by the lofty groups of pillars in 
front. The fagade of the opera was uncovered in time to 
be displayed on-the féte of the 15th, which passed off with 
the usual accompaniments of illuminations and fireworks in 
which our neighbours so much delight. Its principal charac- 
teristic this year was the focus of attractions concentrated in 
the new Place du Roi de Rome, which was turned into a 
people’s park, covered with booths, theatres, and gaslights, 
which are already disappearing even more rapidly than they 
were placed. To those who witnessed the excavation of this 
handsome “ place” only a few months ago, and the bodily 
transportation of immense masses of éarth from it to the 
Champs de Mars opposite, the change in the landscape 
from the “ Trocadero,” as the place was formerly ¢éalled, 
where the finest general view of the Exhibition is obtain- 
able, between the 15th August, 1866, and that of the 
present year, was indeed extraordinary. 

Amongst English and Americans at the Exhibition no- 
thing has excited greater interest than the celebrated safe 
contest which we chronicled last week. The final decision 
of the jury on the relative merits of the safes has not yet 
(Wednesday evening) been promulgated, and there are 
many who believe that the difficulty of the choice will be 
equal to the Judgment of Paris. edo not yet feel our- 
selves free to speak all we think on the subject, but this 
we may repeat that the fortunate purchaser of either safe 
may rely ge | having a thoroughly burglar-proof strong 
room. Mr. Walker, of Cornhill, the robbéry on whose 
premises has given the great impulse to the manufacture 
of safes of superior resisting power, was present at the 
competition trial, atid expresses his unshakén confidence 
in Mr, Chatwood’s méthod of construction. Indeed, if 
we except an attack by heavy artillery or pounding 
under a piling machine, neither of which are tools 
that burglars could conveniently carry about them, we 
can scarcely imagine any more éffective instrumentality 
than that which was brought to bear on Mr. Chat- 
wood’s safe. We should mention that Mr. Walker 
lent one of his admirable chronometers to take the 
time on the trial These chronometers, his regulators or 
astronomical clocks, manufactured ex y for India, and 
the well-known guards’ watches, with which he supplies 
most of the British and all the Indian railways, have 
attracted great and merited attention from visitors to the 
Exhibition, and as specimen’ of purely British manufac- 
ture in a branch in which we are still unequalled we have 
every reason to be proud of them. Mr, Walker recently 
received the following letter from Thomas Casely, the 
principal burglar of the gang who effected one of the most 
remarkable robberies of the age. The letter speaks for 
itself, and in its fine originality needs no comment. If thé 
principle of “set a thief to catch a thief” is ever to be 


effect produced. We presume that the enormous cost at | i 





applied surely this is an unexampled Fen and let 
us have the “Casely Safe Company (Limited),” without 
delay :— | 
Freemantle, Western Australia. May 24th, 1867, | 

Dear Sir,—Humbly hoping you will excuse the liberty of sending | 
this letter too you, but as I took the liberty of speaking to your 
youngest son about a model of a lever anid drill-proof safe, which 
might have slipt his memory, having read in a paper of our last 
mail, and seen an account of an extensive burglary being perpe- 
trated under the same system as adopted by me, I think that now 
is the opportinate t for placing before the public a safe 
which will defy any burglarious attempt, or at any rate, for any of 
them to succeed inthe attempt. I have forwarded a draught of a 
model of the safe to a friend in this country who has forwarded 
the same to South Australia, as give his opinion it is the safest 
one that been given to the public as yet being as he says, secure 
compared with others. Inow take the opportunity of making you 
the offer, as a reparation in part of the past, if you accept this offer, 
or know of any engineer who will accept of the same and obtain 
permission for me to make the model, and I will forward it through 
the medium of my friend Sebastian (?) Atkinson, engineer. 

Allow me to remain, Sir, 
Your humble servant, 
THomas CASELY, 


The agricultural trials at Billancourt and the Imperial 
farms have been proceeding from time to time in a rather 
irregular and not exactly satisfactory manner. A fortnight 
ago we mentioned the result of the mowing and reaping 
trials which had to be postponed more than once in conse- 
quence of the bad weather. They resulted in favour of 
M’Cormick and W. A. Wood, though a dastardly attempt 
had been made to disable one of the beautiful machines of 
the latter American firm. On Saturday last, i7th inst., the 
trial of thrashing and cleaning machines came off at Billan- 
court, when the following results were obtained by the 
English competitors, and we believe that the first two 
names on the list stand in the order in which the awards 
will be made, though nothing official has yet been an- 
nounced :— 
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is in any way satisfied with it; the duration was too 
short, thé corn, as will be seen by its yield, was of 
various qualities, the greatest trouble was experienced 
in obtaining it ‘or not only was it not provided 
by the Imperial Commission free of charge, as seems 
to have been expected, but it was not provided at 
all, and everyone liad to scour the country and forage 
for himself, Messrs. Ransome and Sims thrashed fitty 
sheaves after the regular trial with their newly-inven 
straw cutter in operation, which we have already de- 
scribed. This occupied eleven minutes, the delay of 
fixing it and its elevation being only three minutes—the 
pea was delivered cut and bruised up so as to be per- 
ectly safe for cattle to eat. The performance of the 
machinés by Clayton and Shuttleworth, Marshall and 
Sons, and Ruston and Proctor, was all that could be 
desired. Amongst the foréign steam-thrashing machines 
exhibited Were Chons of Gérard, Ferdinand Del, and Gau- 
tereau. None of their machines, however, gave as satis- 
factory results as those in the English list. There were a 
large number of horse machines tried, amongst which 
the Reading Iron Company were conspicuous with an 
admirable arrangement. "Seilaean had also an exceed- 
ingly good three-horse thrasher, and Ferdinand Del had 
oue driven by his neat overhead horse-gear; but the greatest 
novelty in the way of driving was exhibited by a Dutch 
machinist, Herr Stout, of Tiel, who obtained the power of 
his pair of horses for transmission to the thrashing ma- 
chine, by placing them on a moving platform formed of an 
endless band of battens of wood connected by pitch chain 
—— on dead rollers, the whole being placed on a 
slight incline and fericed in by a kind of paling or hand 
rail. The horses walked on to it, the platform slides round 
under their weight, and the unlucky beasts are compelled 
to walk up, while perpetually on their moving platform, just 
as a tilief or 4 turnspit dog finds himself compelled by cir- 
cumstances over which he has no control, to perform, 
perhaps a useful, but certainly not an agreeable fuuction. 
The endless band of wooden blocks hinged together which 
constitutes the flooring passes round a shaft at its upper or 
front end, from which motion is taken by gearing to drive 
the thrashing machine. An exactly similar contrivance 
has just Gn tava into the American annexe in the park, 
and deposited, we think, at Messrs. Wood’s stall. It is 
only arranged for working with a single horse. 





ON THE THEORY OF A CLASS OF AIR 
ENGINES, 
By W. J. Macquvorn Ravine, C.E., LL.D. F.RS. 

1. Tue class of air engines to which this communication 
relittes aré not pérfect air engines: in other words, they 
ate not engines ptoducing the greatest re of work 
frotii a given éxpenditure of heat that is possible between 
given limity of temperature; but they are engines whose 
theoretical performances niay be expected to be more 
nearly approathed in practice than is possible in the case 
of perfect air erigines. Ina perfect air engine the whole 
of the heat expended is abeotbed by the air while expand- 
ing at the higher limit of temperature, and the whole of 
the heat rejected is abstracted from the air while under- 
going compression at the lower limit of temperature. In 
the class of engines now to be considered the whole of the 
heat expended is absorbed by the air while undergoing 
dilatation at a constant higher limit of pressure, and there- 
fore with a rising temperature ; a Ge whole of the 
heat rejected is abstracted from the air at a constunt lower 
limit of pressure, and therefore with a falling temperature. 
The cothpttiesiot by which the pressure is raised, and the 
expatsion by which the pressure is lowered, take place 
without eitlier absorption or abstraction of heat, so that 
the cortipression produces a risé of temperature, and the 
expansioti a fall. 

2. When such dh engine is without a “regenerator,” or 
“economiser,” for saving part of the heat of the escaping 
air, it is of the form already known as “Joule’s Air 
Engine,” having been described in a paper by Dr. Joule, 
in the Philosophical Transactions for 1851. Its theory is 
explained and illustrated by a numerical example, in “A 
Manual of the Steam Engine and other Prime Movers,” 
pp. 371 to 374. The same form comprehends also various 
proposed engines driven by the products of combustion 
directly, such as Cayley’s, Gordon’s, and Avenier de la 
Grée’s. The principal object of the present communication 
is to show under what circumstances, and to what extent, 
the efficiency of the same sort of engines may be increased 
by the aid ofa regenerator. The class of engines thus 
produced comprehends that exhibited in Paris by Mr. 
Shaw. 





Ae 4 


e-—-—-— -_-———__—, ---— 


» 
.\ 
‘ \ 
*s 
\ “\ 
oe 
\ ‘ 
oes.” 
x - m 
~ » 2 
.« ee 
“4 . % 
eae . 
eae 


~ 


~ 






——--+¢ 


Ga 











— 
3. In the figure, let distances parallel to O V represent 
volumes oceupied by one pound of air in cubic feet; and 
let ordinates parallel to O P represent absolute pressures 
in pounds on the square foot, so that the areas of din- 

s shall represent quantities of work in foot-pounds, 
set O E represent the atmospheric pressure, say 2116°3 Ib. 











exactly equal 2Ub.; with regard to the trial itself we 
have only to say that not a single one of the competitors 


on the square foot (or 14°7 Ib. on the square inch) 
4, The first operation performed with 1 1b, of air during 


4) 
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one revolution of the engine is as follows:—The air is 
drawn from the a into the compressing pump, 
and it there occupies the volume E D, depending on the 
pressure and temperature. To find that volume in cubic feet, 
multiply the absolute temperature in degrees of Fahrenheit 
by 53°15, and divide by the absolute ecw in pounds on 
the square foot. The atmospheric absolute temperature may 
be denoted by D, as it corresponds to the point marked 
with that letter on the diagram. The pound of air is then 
compressed in a non-conducting pump into a smaller 
volume, F A, the ratio of compression being fixed accord- 
ing to convenience: its pressure rises to that —— by 
O F, and, because of the heat produced by the compres- 
sion, its temperature also rises. The absolute temperature 
at the end of the compression may be denoted by A. The 
compression-curve D A belongs to the class called in the 
science of thermodynamics “adiabatic curves;’ and, the 
substance being air, that curve is detined by the law that 
the pressure varies inversely as that power of the volume 
whose index is 1:408. The absolute temperature, being 
proportional to the product of the pressure and volume, 
varies inversely as that of the power of the volume whose 
ind x is 0°408. These laws are expressed in symbols as 
folluws:— 
OF (4 1408, A _ ( 0°408 
OE FA ’D FA ‘ 

5. The area of the diagram E D A F represents the work 
expended in the compressing pump per pound of air; and 
its value may be found by multiplying the increase of tem- 
perature A —D by the dynamical specific heat of air 
under constant pressure ; viz., 183'45 foot-pounds per 
degiee of Fahrenheit. 

6. The second operation consists in transferring the air, 
without change of pressure, from the compressing pump 
through the furnace to the working cylinder. The air 
during this process is further heated to an absolute tem- 
perature denoted by B, which may be fixed according to 
convenience ; it absorbs a quantity of heat whose mechan- 
ical equivalent is 183°45 (B — A) (Fah.); and its volume 
increasing proportionally to the absolute temperature is 
— by F B, whose value is given by the equation, 
FA” A 

_ 7. The third operation consists in cutting off the admis- 
sion of air, and letting it expand and drive a piston in a 
non-conducting cylinder until it falls to the atmospheric 
pressure, and to an absolute temperature which may be 
denoted by C, its volume at the end of the expansion being 
represented by E C. The expansion-curve B C, like the 
compression-curve D A, isan “adiabatic curve,” and the 
pressures, volumes, and absolute temperatures are con- 
nected with each other by the same law. Hence as the two 
limits of pressure, O E, and O F, are the same for both 
curves, the ratio of expansion must be equal to the ratio of 
compression, and the ratio of the absolute temperatures at 
the two ends of the expansion must be the same with the 
corresponding ratio for the compression; that is to say, in 
symbols, 

i a (F _ 
FB FA’C”  D” \FA 

8. The fourth operation consists in expelling the air from 
the cylinder against the atmospheric pressure O E. The 
air during this process may or may not give up part of its 
heat to a regenerator. 

9. The area of the diagram F B C A, represents the 
work obtained in the working cylinder per pound of air : 
and its value may be found by multiplying the fall of tem- 
perature during the expansion B—C, by the dynamical 
specific heat of air under constant pressure, 183°45 foot- 
pounds per degree of Fahrenheit. The indicated work per 
pound of air, being the excess of the work obtained in the 
working cylinder above the work expended in the com- 
pressing pump, is represented by the area A B C D, and 
its value is 183°45 foot-pounds (B —C — A + D) (Fab.) 
The proportions borne to each other by those three quan- 


tities of work are obviously expressed by the following 
formula:— 


Work obtained Work expended Indicated 
in cylinder, in air pump. work. 
FBCE FADE ABCD 
B—C : A—D : B—C—A+D 
B : A : B—A 
Cc : D : C—D 


10. In the absence of a regenerator the whole heat ex- 
pended per pound of air is the quantity absorbed during 
the second operation, viz., 

183'45 (B — A); 
and the heat rejected per pound of air is the quantity which 
goes to waste during the expulsion of the air at the abso- 
Jute temperature C, viz., 
183'45 (C — D); 
the difference between those quantities, or 
183°45 (B— A — C + D), 
being the heat converted into work, as already found. 
Hence the efficiency of this engine, without a regenerator, is 
expressed by the following fraction:— 
B—A—C+D_ B—C_ A—D 
a COS 

ll. With a perfect regenerator, part of the expenditure of 
heat may be saved, provided the temperature C at the end 
of the expansion is higher than the temperature A at the 
end of the compression; for each pound of air which escapes 
may be made to store up in the regenerator the quantity of 
heat equivalent to 183-45 (C — A); and that quantity of 
heat may be used to raise the temperature of the com- 
pressed air, on its way from the pump to the furnace, from 
the temperature A to the temperature C, leaving to be 
supplied by the furnace that quantity of heat only which 
is required for the rise of temperature from C to B The 
result is, that the whole heat expended per pound of air 
becomes, in foot-pounds, 

) 18345 (B — C) 
the rejected heat becomes 
183°45 (A — D 








and the efficiency of the engine is expressed by the follow- 
ing fraction :— 
B—C—A+D_ B—A 
B—C Be. 

To represent these principles to the eye, let the dotted 
lines A aand C ¢ be “isothermal curves,” or curves of 
uniform temperature : that is, for a perfect gas, common 
hyperbolas. Then 





aa OF. 

Ea=FA.o5} 

” OE 
Fem ECO; 


and of the whole rise of temperature from A to B, the 
part from A to c will be produced by heat stored in the 
regenerator, and the part from c to B by heat from the 
furnace, while of the whole fall of temperature from C to 
D, the part from C to a will be produced by the storing of 
heat in the regenerator, and the part from a to D by the 
waste of heat in the expelled air. i 

12. The following is a comparison, in point of efficiency, 
of a perfect thermodynamic engine working between the 
limits of absolute temperature B and D, with an engine re- 
ceiving and rejecting heat at constant pressures, with and 
and without a regenerator :— 


a: i 
RR ee ee 1—,} 
engine receiving and rejecting heat at constant 
pressures :— 
II. With a perfect regenerator . . . - 1— - 
III. Without a regenerator . . . . . » L— A 


The efficiency of the engine II. is the same with that of 
a perfect engine with the limiting temperatures B and A ; 
and that of engine III. is the same with that of a perfect 
engine with the limiting temperatures B and C. It is 
obvious that the saving of heat by the use of a regenerator 
depends on the excess of the temperature C at the end of 
the expansion, above the temperature A at the end of the 
compression. If those temperatures are equal there is no 
saving, and if C is lower than A a regenerator would 
produce an increased waste of heat. It has already been 
shown that < = 4 , whence it follows that A x 
C= Bx D; and consequently, that when c= A, the 
common value of those absolute temperatures 1s a mean 

roportional between the limiting absolute temperatures 
B and D; that is to say, 


C= i= ai® x 


13. To illustrate the preceding principles by a numerical 
example, let us take the following data:— 





Limits of temperature. Degrees of Fabrenheit. 
Ordinary scale. Absolute scale. 

Higher limit . . . . . . 561°2 1022°°4 = B 
— limit or atmospheric 2 50°0 . . 51l2=D 

emperature . - <5 
Rate of compression ED 

FAL... 2 

= rate of expansion 

rate xpa FE 


Atmospheric pressure O E = 21163 1b. on the square foot: 
From those data are computed the following results:— 


As to pressures, temperatures, volumes, and work :— 
Ratio of the limits of pressure. oF = 2°654; 
Higher limit of pressure, 2116°3 x 2°654 = 5617 lb. on 


the square foot. 
Ratios of absolute temperatures: — 


= = a = 1327; 
4 = == 0°7537 ; 
® 4 = a = 0°6635; 
2 = + = 1°5074; 


A = 678°3 Fah. absolute (217°'1 ordinary scale). 

C = 770°6 Fah. absolute (309°4 ordinary scale). 
Volumes occupied by 1 Ib. of air:— 

ED = 53°15 x 511°2 + 2116°3 = 12°84 cubic feet. 


FA= 1284+2 = 642 1 
r3B= 6°42 x 15074 = 9°68 - 
EC= 12°84 x 15074 = 19°35 i 


Work obtained in hot-air cylinder per pound of air:— 
FBCE= 183'45 (B— C) = 183°45 x 251°8 = 46196 
foot-pounds. 
Work expended in compressing pump:— 
F A D E = 183°45 (A — D) = 183°45 x 167°1 = 30651 
foot-pounds. 
Indicated work per pound of air:— 
ABCD = 18345 (B—C—A + D) 
= 183°45 x 84°7 = 15545 foot-pounds, 
Mean effective pressure :— 
_ ABCD _ 15545 


TS wn<a- le = oo 2 a ’ 
EG 19°35 802 Ib. on the square foot. 


= 5°57 Ib. on the square inch. 
As to Expenditure of Heat and Efficiency:— 
Engine I.—Efficiency of a perfect heat engine working 


with the limits of temperature B and D, 1 — : = 0°. 


Engine II., with a perfect regenerator—Heat expended 
per pound of air:— 
183°45 (B— C) = 46196 foot-pounds. 


Tore 








Heat rejected:— 


18345 (A—D)= . . . . 30651 foot- unds, 
Heat conv into work, 15545 foot-poun' 
Efficiency :— 
A 15545 
—=.=-1l— = > peace 
1 — 4 = 1 — 016635 = 03375 (=a 


Engine III., without a regenerator.—Heat wasted per 
pound of air owing to the absence of a regenerator:— 


18345 (C — A) = 183'45 x 92°3 = 16932 foot-pounds. 


Heat expended per pound air:— 
183°45 (B — A) = 183°45 x 344°1 = 63128 foot-pounds. 
Heat rejected :— 


183°45 (C — D) = 183°45 x 259°'4 = 47583 foot-pounds. 
Heat converted into work (as before), 15545 foot-pounds, 


Efficiency:— 
C ‘ ( 15545 
—— =] — 07537 = 02463 |= —___}. 
: B tend ° 63128 


By comparing the efficiencies of those three engines it 
appears, that under the circumstances assumed in the 
example, engine II. has about two-thirds, and engine ITI. 
about one-half, of the efficiency of a perfect engine working 
between the same limits of temperature. 

14. The preceding calculations are strictly applicable to 

ure dry air alone, treated as if it were perfectly gaseous; 
but they may be applied also, as a rough approximation 
sufficient for practical purposes, to the “burnt gas,” or 
gaseous product of combustion from a furnace, provided 
that for one “ pound of air” we substitute so much burnt gas 
as results from the supply of one pound of air. 

15. The following is a comparison of the engines chosen, 
by way of example, in respect of efficiency and of the 
economy of fuel, first, on the supposition that the efficiency 
of the furnace is perfect (a condition that may be 
approximately realised when the burnt gasis used to drive 
the engine), and secondly, that one-half of the heat goes to 
waste from the furnace (which appears to have been nearly 
the case in the engines of the ship Ericsson)... The total 
heat of combustion of one pound of fuel is assumed to b: 
equivalent to 11,000,000 foot-pounds, being nearly that of 
pure carbon, 

Efficiency of 


——_—_—_—_—_—— — — Duty of Fuel 
“Furnace. Fluid, 


Combination.» lib. of per LLH.V. 
fuel. 


I.—Perfect engine: — 


foot-pounds, 

10 05 05 5,500,000 —0°360 
II.—Engine with perfect regenerator:— 

10 03375 0°3375 3,712,500 0°533 

05 0°3375 0°16875 1,856,250 1-067 
IIJ.—Engine without regenerator:— 

10 0°2463 0°2463 2,709,300 0°731 

05 0°2463 0°12315 1,354,650 1462 


16. It is to be borne in mind that the examples from 
which a results are calculated are ideal, and 
are intended to illustrate the principles of the action of the 
class of engines referred to, and not to exemplify the 
working of any actual engine; for in an actual engine there 
must always occur losses of heat and of work whose 
amount can be ascertained by direct experiment alone. 

Glasgow University, August 5th, 1867. W.J.M. R. 





PROFESSOR EDWARD FRANKLAND, F.R.S., who testifies to our 
want of progress in chemical manufactures, ascribes it to the ‘‘ want 
of a good preparatory education for those destined to take part in 
industrial pursuits,” 

ENGINES ON THE HiGHway.— Isaac Baven, of Redhill, wzs 
summoned for driving in the public streets of Guildford, on the 
30th ult., a locomotive (traction engine) not constructed so as to 
consume its own smoke.—Mr. Marriott, the defendant’s employer, 
appeared in answer to the summons, and admitted that the engine 
was so constructed as not to consume its own smoke, but he said 
he was not aware that in taking it through the streets they were 
infringing any law. The engine had been sent to Messrs. Brooks 
and Shoobridge for repair, but had he been aware that there was 
any difficulty concerning smoke he would have taken care that 
some coke should have been provided.—The mayor said it was a 
very serious inconvenience at this time of the year when people 
had their windows so much open, to have thick smoke sent into 
them. He saw thesmoke from the engine himself, and it was very 
thick smoke indeed.—The clerk having read the provisions of the 
Act, Mr. Brooks came forward, and said that he did not deny that 
the engine in question made smoke, but he wished to explain that 
no engines of the kind were made so as to consume their own 
smoke. He knew that various other engines had passed through 
Guildford from time to time making a great smoke, and no com- 
plaint had been made respecting them. Not very long ago a steam 
train had a break down in the town and obstructed the traffic for 
a considerable time, but no complaint was made.—The mayor: 
There was no smoke.—Mr. Sesohe There was.—The mayor: I 
did not see it.—Mr. Brooks continued that he was a little vexed 
about this matter, because he thought such proceedings on the 
part of the bench would tend to drive trade away from the town. 
It appeared to him it would have been the best plan to give the 
parties due notice. He never had any idea that if an engine were 
driven through the town the driver was likely to be summoned. 
Had he had notice he would have sent word to his friend to 
provide a little coke. He was in a position positively to say that 
no locomotive was likely to be constructed in the special manner 
directed by the Act, and to prove that there were other locomotives 
that came within the limits of the borough that did not consume 
their own smoke.-—The mayor said it would be absurd to suppose 
that the magistrates could give notice to everyone who was likely 
to commit such an offence. Giving notice to brewers and manu- 
facturers of the town was quite a different thing; the defendant in 
the presentinstance wassummoned underan Act applying toallcases. 
The Act affecting parties in the town was a special one, and only 
brought to bear by the adoption of the Local Government Act. 
Up to that time no one was liable, and it was perfectly fair and 
just that special notice should have been given them. The two cases 
were totally different.—The defendant was then fined 50s. and 
expenses —in all 72s, Mr. Marriott asked if there was no power 
of appeal, as to him the penalty seemed very severe for merely 
taking an engine through a town. The engine had travelled 
through Reigate and other places, and there had never been a 
complaint. The clerk said there was power of appeal, but the 
penalty must first be paid. Mr. Marriott asked how the expenses 
were made up. The clerk said there was 10s. for serving the 
summons at Reigate, and 12s. clerk’s fees. Mr. Marriott: I have 
never heard such an unexampled thing in my life.—The mayor 
You must not speak in that way.—Mr. Marriott: That is my own 
individual opinion, sir.—The fine was then paid, and Mr. Marriott 
left the court.—Surrey and Hants News. 
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PARIS EXHIBITION. 
CHEMICAL AND PHARMACEUTICAL PRODUCTS. 
(Concluded from page 111.) 

Manufacture of Coal Tar Dyes.—This great trade, the beginning 
of which created such a sensation at the Universal Exhibition of 
1862, has not ceased to increase—not so much in France, however, 
as in Switzerland and Germany, where it has undergone great 
development. Progress was trammelled among ourselves by the 
fact that the aniline red, the starting point of all the other colours, 
was the exclusive property of the Fuchsine Company, and con- 
stituted, in some degree, a universal monopoly. Under these cir- 
cumstances the great problem was to obtain violet, blue, and green 


colours directly without passing through the red, and at last this | 


has been solved—at least for violet-— by MM. Poirrier Chapput and 
Sons, of St. Denis, with the active co-operation of their able 
chemist, M. Bardy. The violet of methyaniline and of dimethyl- 
aniline exhibited by them under the name of Paris violet, is the 
pearl of the chemical section of the Exhibition ; it has attracted 
the attention of all competent judges and of the members of the 
jury, and will bring much gain to its producers. Before 
going into this discovery in detail we must observe that the dis- 
play of the Fuchsine Company is truly magnificent: its sphere of 
radiating crystals, so well formed and voluminous of hydro- 
chlorate of rosaniline and its splendid series of nearly all the 
salts of rosaniline, produce a very grand effect and are a sufficient 
proof that it is as great monopolists that they have conquered. 
Yet they have found a formidable rival, from a manufac- 
turer’s point of view, in M. Muller, of Basle, who also has a 
most admirable display, the crowning triumph of which is a 
mass of rosaniline of 500 grammes, so pure as to he almost 
colourless. We have not seen the chrysotoluidine or mauvani- 
line itself, but only the results of its use on specimens of silk 
and cotton exhibited by MM. Hucotte and Berryer, aud on 
the goods of MM. Girard and de Laire. 

The Paris Violet of MM. Poirrier and Chapput, 23 Rue 
@ Hauteville (Stall 2).—The radical of this violet is the methy]l- 
aniline and dimethylaniline which M. Hoffmann discovered and 
prepared by a very costly process only suitable for the laboratory. 
In fact, the illustrious chemist employed iodine of methyl as his 
reducing agent, an eminently volatile compound, which would 
have caused enormous loss if he had been obliged daily to employ 
20,000 francs worth, the quantity required to produce the 150 
kilogrammes of methylaniline which MM. Poirrier and Chapput 
produce daily for consumption. To arrive at a commercially 
profitable scale of production they first substituted nitrate for 
iodide of methyl, the price of which is much lower, and it is by 
this process that they obtained the first thousand kilogrammes of 
Paris violet which their establishment turned out; but this 
method was too precarious, and therefore had to be abandoned. 
Happily at this critical moment M. Bertholet pointed out that a 
surer and more economical process would be the treatment of 
ammonia with alcoholic radicals. To obtain methylaniline and 
dimethylaniline, then, MM. Poirrier and Chapput associated in a 
closed vessel at a high temperature and under pressure, aniline 
and hydrochlorate of aniline, or methylaniline and hydrochlorate 
of aniline; and this process, which in rendered necessary the 


construction of new apparatus and means of controlling the re- 
action so as to obtain either methylaniline or dimethylaniline at 

| will, is in regular working at present in their establishment. 
| They have even successfully attempted the production of all the 
| other alkaloids having any alcohol as their radical. It remained 
| to convert the methylaniline and dimethylaniline into violet, and 
| into a violet soluble in water, because success would not other- 
| wise have been complete. It was necessary then to have recourse 
| to new agents to perform the reduction and such as would not 
| require the employment of tv0 high a temperature, for the pro- 
duct would have been very small, the resulting colour less brilliant, 
and its tone less absolutely sure. The reagents which they 

| adopted transform the methylaniline into violet entirely pure 
| from toluidine at a low temperature. These violets are in no 
way inferior to the violets produced from rosaniline, even Hoff- 
mann’s violet, and they have the great advantage over similar 
products, that they are completely soluble in hot water without 
the addition of alcohol or of acid, which property has not been 
attained elsewhere. Their exceptional qualities and their low 
price, 140 francs the kilogramme, instead of 200 francs, have 
brought these violets into high favour with the dyeing and printing 
trades, They at present command the almost exclusive preference 
of the great centres of Paris, Mulhouse, Rouen, and Lyons, and 
they cause a competition in foreign markets, which a still further 
reduction in price, which will soon take place, will render still 
more remarkable. MM. Poirrier and Chapput have not yet suc- 
ceeded in obtaining blue and green directly, but their methyl- 
aniline violet completely replaces aniline red in the generation of 
these tints, and since it is not patented it opens up a new path 
for French chemistry for the preparation of red, blue, and green 
colours. To sum up, MM. Poirrer and Chapput have obtained 
for trade purposes, and by processes peculiarly their own, the 
first products, or the materials, methylaniline, dimethylaniline, and 
all the other alkaloids with alcohol radicals. They have produced 
these materials on a large scale, and have sent the methylaniline 
and dimethylaniline violets into the market in the form of a soluble 
powder, and they have saved the dyeing and printing trades from 
the danger with which they were threatened by foreign competition. 
The Mauvaniline of MM. Girard de Laire and Chapoteaut.— 
These gentlemen have themselves drawn up a résume of their 
searches and discoveries in two notes presented to the Academy 
of Sciences. First, they have prepared two new triamines— 
violaniline = C*® H' N®, and chrysotoluidine = C‘? H?' N°, 
derived, the first from three molecules of aniline, combined by 
the elimination of six equivalents of hydrogen, the second from 
three molecules of toluidine combined by the elimination of six 
equivalents of hydrogen, in the same way that the rosaniline of 
M. Hoffmann result from two molecules of toluidine and one 
molecule of aniline combined by the elimination of six equivalents 
of hydrogen. Mauvaniline is a crystallisable base, its bright 
brown crystals darken by the action of heat, it is wholly insoluble 
in cold water and very slightly soluble in boiling water, soluble 
in ether, alcohol, and benzine, and forms salts with acids often 
very highly crystallisable, as the acetate and hydrochlorate which 
has a bronze green reflection analogous to that of the rosaniline 
salts. Their colouring power is comparable with that of the salts 
of rosaniline ; they communicate a very fine mauve colour to silk 





and wool. By causing aniline to react on mauvaniline, the 
triphenylic mauvaniline is obtained, of a isable base of 
yellowish white colour soluble in ether and alcohol, insoluble in 
water, its salts have all the properties of a splendid blue colour- 
ing material. Tricthylic mauvaniline obtained like the ethylated 
aniline of M. Hoffmann is white and ised, soluble in ether 
and alcohol. Its salts dissolve in water, and dye wool and silk of 
a splendid violet blue. 

M. Coupier, of Poissy—Salts of Aniline and Tolwidine.—The 
benzines of commerce are a mixture, in extremely variable pro- 
portions, of the following components, of which the figures are 
respectively the temperature of vaporisation or the distilling 
point :—Benzine 70 deg., toluéne 80 to 81 deg., xyléne 128 to 
130 deg., cuméne 151 deg., cyméne, 175 deg. M. Goupier has suc- 
ceeded in separating or isolating these components by treating the 
purified benzine in a special distilling apparatus, followed bya sepa- 
rator, whichis kept constantly supplied with liquid ata temperature 
which is constantly kept a few degrees below the boiling point 
of the hydrocarbon which it is wished to collect. The Poissy 
establishment has thus fractionally distilled more than 300,000 
kilogrammes of commercial benzine within the last three years ; 
and have obtained on an average 50 or 60 per cent. of benzine, 
13 to 18 per cent. of toluéne, and 5 to 6 per cent. of xyléne; the 
remainder was cuméne or heavy oils. The benzine, toluéne, and 
even the xyléne, were then converted into nitro-benzine, nitro- 
toluéne, and nitro-xyléne, and then into aniline, toluidine, and 
xylidine; and it was observed, as was previously known, that by 
ordinary processes chemically pure aniline and toluidine em- 
ployed separately give no colouring matter, but that the mixture 
of the two bases is necessary for its formation. 

But in the preparation, under certain conditions, of toluidine 
from chemically pure toluene, there is obtained a derivative of 
pure toluene which may yield 40 to 45 per cent. of*a pure 
colouring material, the colourative power of which is 50 per 
cent. greater than that of fuchsine. 

This red, called toluene red, when treated with pure aniline gives 
a much finer blue colour than fuchsine red, and is both more 
easily purified and richer. When tried for the production of 
green by M. Schlumberger it gave surprising results—quite 
different from those obtained by the fuchsine of Lyons. M. 
Goupier, therefore, asserts that toluene must become, through its 
derivatives, the true source of red and green, and that pure 
benzine furnishes the most advantageous derivative for the 
transformation of red into blue and for the production of 
black. : 

Aniline Black of M. Lauth.—Aniline black produced in the 
fabric itself by the process brought to perfection by M. Light- 
foot could not remain unique, but is found in operatior in a 
great many dyeing establishments. Sulphide of co; per a.ong 
with a mixture of chlorate of potash and an anilin: salt. the 
hydrochlorate and acetate thickened with starch is printed on 
the stuff and then subjected to the oxydising action of the air. 
Being absolutely insoluble the sulphide does not attack either 
the printing rollers or cleaners, and does not become sulphate 
until the desired moment under the oxydising influence. The 
mixture of chlorate of potash and aniline salt can be prepared 
beforehand and can be kept a long time without change. Its 
price does not exceed ninety centimes the litre. 20 deg. 
(68 deg. Fah.) is a sufficiently high temperature to develope the 
black, or the ordinary temperature of the oxidysing ct «mb« rs. 
In the town of Mulhouse this process has been employed on 
20,000 pieces of stuff, and its use has been steadily increasing. 
Thanks to the inventor calico printing is enriched with a new 
black of a very rich velvety appearance, more durable than the 
stuff itself. As it is unaffected by the operations of madder 
dyeing, and of those which necessitate the production of madder 
reds and rose colours, it can be associated with a great number 
of other colours, and thus several kinds of impressions can be 
carried out which had not been realised previously. Its applica- 
tion to common stuffs for the production of cheap Indian goods 
(/ndiennes), and having the deep tints which are so much 
demanded for common garments, cannot fail to produce a 
new and important source of consumption for the products 
derived from coal. The circulation in the great centres, induced 
by the production of these new colours, reaches to nut less than 
fifty millions of francs in the four great countries where they 
are employed for dyeing and printing. The Société d’Kncourage- 
ment in public session has decreed a platinum medal to M. 
Lauth’s aniline black; this is the next honour to a gold medal. 

Solution of Aniline Colours and their Congeners without Alcohoi. 
By M. Gauthier de Claubry (No. 125).—With the exceptions of 
fuchsine, Perkin’s violet, and Paris violet, the dyeing substances 
derived from aniline and its congeners are insoluble in water, 
and can only be used for dyeing when dissolved in alcohol. The 
high price of this solvent had led many manufacturers to replace 
it by wood spirit or methylene; but in several establishments its 
use had to be abandoned because the health of the workmen 
suffered, and they refused to continue their work. M. Gauthier 
de Claubry observed that a great many substances, as gums, 
mucilages, soap—and especially almond soap—glucose, dextrine, 
starch, jellies, lichens, or fucus, glycerine, gelatine, and animal 
jellies—but above all a decoction of the Egyptian snapwort 
(gyplofeta strutium)—gave water the property of dissolving 
colours which previously could only be dissolved in alcohol, 
The colour, reduced to a very fine powder, is triturated with 
tincture of the Egyptian snapwort; the water, which is then 
gradually added, dissolves the whole of the product with mode- 
rate care; but since the first portions contain the most soluble 
parts it is necessary to mix all together. Dyeing is practised 
with these solutions without any special precautions, and per- 
fectly uniform tints are obtained with the greatest facility. The 
process may be begun by treating the product with a small 
quantity of alcohol, and completing the solution with the snap- 
wort, or else by beginning with the snapwort and finishing with 
the alcohol. To resume, we see here alcohol or wood spirit 
replaced—often completely, sometimes partially—with unmis- 
takable saving. This is the improvement which M. Gauthier de 
Claubry believes he has realised, but hitherto his solution of this 
very important problem does not appear to have been realised, as 
the Industrial Society of Mulhouse still keeps the question under 
consideration. 

Among foreign exhibitors, M. Jeger de Barmann, Prussia, 
exhibits reds, violets, blues, greens, and browns from aniline; 
and to him we believe is due the credit for a new mode of pre- 
paring prolonitrophenic acid. A mixture is made of 100 parts 
of hydrochloride of aniline, forty parts of water, and forty parts 
of nitrate of mercury ; it is stirred and allowed to settle for 
twenty-four hours; at the end of this time the mixture is 
boiled with five times its weight of mixture of water and wood 
spirit. It is filtered hot, and the same operation repeated a 
second time. The filtered liquors are left to crystallise, and on 
cooling deposit beautiful fine yellow needles, which are collected 
on a filter and allowed to dry. M. Jeger has given this magni- 
ficent product the name of aniline yellow. i is nothing but 
very pure protonitrophenic acid, which gives silk and wool more 
brilli t yellow tints than those produced by picric acid. We 





have been unable to learn if M. Jager has brought his discovery 
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to perfection, or if he has made an ney pees ot i. 
In connection with > ee pl ‘Alloys of steel "4 
metals we may mention lowi — 8 of steel an 
platinum, so ee as the two retails’ are in a state of fusion, are 
very perfect with every proportion which has been tried. Equal 
parts by weight form an excellent alloy, which takes a fine poli 
and does not tarnish. Its colour is the best conceivable for a 
mirror. The density of this compound is 9°862. If steel and 
platinum are maintained for a long time in fusion an alloy is 
produced, which appears perfect so long as the two metals 
remain fluid, but when the mass solidifies and cools globules of 
silver separate, which appear on the surface of the mass. If a 
bar of this alloy be hammered out, and then be imm in 
dilute sulphuric acid, the silver appears, not in combination with 
the steel, but in striz throughout the mass. If two pieces, one 
of steel and the other of alloyed steel and platinum, be plunged 
into weak diluted sulphuric acid the alloy is att: imme- 
diately and rapidly with copious evolution of gas, while the steel 
remains nearly intact. A very small quantity of platinum 
alloyed with the steel communicates this rty of being 
attacked. One four-hundredth increases the action considerably. 
It is strong with one two-hundredth to one-hundredth. The 
platinum alloy is still attacked with 10 per cent. With 50 per 
cent. the action is not so strong ag with steel alone, and 90 per 
cent. of platinum with 20 per cent. of steel is no longer attacked 
by the acid. 

One of the greatest curiosities in the Universal Exhibition is 
the chemical laboratory of the Imperial Commission, constructed 
very near the entrance at the side next the Pont d’Jéna. It is 
under the special direction of M. Grandeau, one of the organi 
of Class 44, with the co-operation of MM. H. St. Claire Deville, 
Dobray, Troost, Captain Caron, Schlesing, &c. A portable 
gasometer on Jouanne’s system supplies the otesiel tamae 
gen gas required for the production of intense light and heat by 
its combustion with oxygen supplied by the apparatus of M. 
Tessie du Mothay in Drummond's and Carlevari’s lamps or in 
the oxy-hydrogen furnace-lamp (chalumeau) of M. Schleesing, ex- 
cellent examples of which are made by M. Wiesnig, No. 6, Place 
Sorbonne. By the decision of the Imperial Commission this 
laboratory is placed at the disposal of chemists, metallurgists, 
&c,, who have to make experiments or analyses. It is from here 
that the oxygen gas will be supplied to the meeting hall (salle de 
conferences) for lighting the magnesia lamps. . 

The Industrial Society of Mulhouse, like that of Verviers, 
whose engineer we lately noticed is fully alive to progress, and 
now proposes the following subjects in the chemical arts for 
prizes :—Discovery or introduction of a process of utility in the 
manufacture of printed goods or of chemical products. A 
metallic alloy suitable for “ doctors,” scrapers for printing rollers 
which shall unite the elasticity and hardness of steel with the 
property of not being attacked by the colours; or else means, 
either galvanic or other, to prevent the chemical action of the 
colours on steel scrapers, Any important improvement in the 
bleaching of wool and silk; preparation of dye woods for trade 
purposes in a crystallised form; important improvements in the 
engraving of printing ro ers; improved system of vats for dye- 
ing and soapmaking; manufacture of an ultramarine, which 
when thickened with a: umen and fixed by steam in the 
ordinary way shall suffer no alteration and preserve its tint fresh 
and clear ; a process for dyeing and making printed goods with 
alkaloids ; preparation of one or other of the following colours :— 
Metallic red, deep metallic green, metallic violet and garnet 
colour, susceptible of being roller printed with albumen for the 
thickening material ; preparation of deep-toned madder lakes, as 
red and violet ; a substance to serve for thickening colours, for 
stiffening and facing, and to replace all substances hitherto em- 
ployed for such purposes with an economy of at least 25 per 
cent.; a mode of fixing carbon grey otherwise and more 
permanently than with albumen; how are organic colouring 
matters affected by molecular substitutions ? The application of 
light and electricity to the manufacture of printed goods 
through their colouring matters ; any new and practical appli- 
cation of light or electricity to the manufacture of printed 
goods ; a substance capable of replacing, in every respect, the dry 
albumen of eggs in colour printing of fabrics, and being sensibly 
more economical than albumen ; decolorised blood almumen of 
lower price than egg albumen, soluble in cold water and 
coagulable by heat; can indigotine be regenerated from its 
sulphur compounds ? at what degrees of moisture and heat does 
the decomposition vf acidulated mordants act most quickly and 
advantageously ? employment of resins for bleaching cotton 
goods; new employment for yolks of eggs; indelible ink for 
marking stuffs; new printing machine, admitting of, at least, 
eight colours being printed at once; solution of aniline colours 
more cheaply than with alcohol, possessing its advantages and 
not coagulating the thickening matters; process for fixing 
aniline colours by printing more perfectly than by albumen, and 
without the alteration of shades which tannin produces ; intro- 
duction commercially of caustic baryta at a maximum price of 
15i. the kilogramme; new mode of treating different kinds of 
oils suitable for greasing machinery ; the parts which different 
kinds of cotton play in the bleaching and dyeing of fabrics ; 


theoretical and practical study of cochineal carmine ; process for 
making aniline red by another means than arsenic acid ; simple, 
easy, and profitable mode of preparing soluble protosalts of 
chrome; an aniline black soluble in any vehicle, suitable for 


dyeing and capable of resisting the action of light as well as the 
aniline black already known; aniline black vapour for roller 
printing ; the composition of aniline black ; a blue suitable for 
wool, and capable of resisting, the action of steaming; scarlet red 
derived from an alkaloid, susceptible of applications similar to 
those of the aniline colours, not more fugitive than the latter 
and not dearer than a chochineal pounce ; chestnut or cinnamon 
brown by means of an alkaloid; means of repeating with any 
natural or artificial alkaloid whatsoever the processes for the 
preparation of aniline colours; processes for red, violet, blue, green 
and black ; means for increasing the stability of aniline colours 
on cotton ; sure and practicable means of dispensing with turning 
the engraved printing cylinders of copper, while preserving their 
original circumference without injury to the quality of the 
metal on the application of a new design. 

(Zo be continued.) 












ConverteD GuNs.—There is now lying in the centre of the 
barrack square at Dum Dum, near Calcutta, the former head-quar- 
ters of the Bengal Artillery, a very large, heavy, but well-propor- 
tioned bronze cannon, of native manufacture, lined with wrought 
1ron, 

O.p Rats.—There has been a remarkable increase in the 
quantity of old rails (for re-manufacture) exported during the first 
six months of this year, in which 22,715 tons have been taken for 
shipment, foreign, against 3797 tons in the corresponding period of 
last year. This excess is chiefly due to the American demand for 
re-rolling, and there is no doubt that cheap puddled bars would 
also be largely exported to that market, were not the high duty 
yonder operating as a prohibition. 





MACHINE TOOLS AT THE PARIS EXHIBITION. 
No. II. 

TurRN1ING now to the American tools we find an excellent 
collection by Sellers and Co., of Philadelphia, who are the 
rincipal exhibitors in this class of American ucts. 
heir tool is a ing machine, with fixed bed and 
moving tool; the framework for carrying the tool and 
giving it yertical and horizontal adjustment, slides on a V- 
groove at each side of the bed-plate, the slide block being 
also taken by an inverted V similar to that which carries 


it, upper and under surfaces of the slide block are 
adj yy means of a long, slightly tapering wedge, 
which admits of regulating their distance to a nicety. 


Movement is communicated to the framework by a band 
running parallel to the line of motion, having a driving 
pulley at one end and passing round a dead pelley at the 
other. In its course it is carried round double pulleys on 
the moving frame, which it causes to traverse the bed- 
plate by means of a pair of vertical shafts haying pinions 


gearing into side racks on the bed. It has a self-acti 
1 ra B motion most ingeniously regulated, but it woul 
difficult without engravings sati rily to describe its 


agtion. The idea of moving the tool instead of the bed 
and work has often been proposed, but never so ssmaplotaly 
ied outas in this instance. doing very heavy w: 

-_. is of course a considerable saving in the weight 
moved, but if the work is light there can be little or no 
advantage in this respect, for the gantry of Messrs. 
Sellers’ machine weighs, we are told, eleven tons. The 
opinions of engineers are much divided as to the practical 
advantage of the principle involved, but all are agreed as 
to the care with which the details are worked out. The 
advantages claimed, and which are manifest enough, are 
that hed tool bk oy the entire + boas of \ghsey ovr 
the slides, an: one piece of work can at the 
same time apother is being fixed. Messrs. Sellers’ 
smaller planing machine has the ordi moving bed, but 
the method of driving it is peculiar, and has the advantage, 
we should say, of great ee reat and accurate motion. 
There is a rack under the bed, just as in the rack and 
pinion driven machines, except that the teeth are set at an 
angle of 45 deg. from being truly transversed to the table. 
A diagonal shaft passes underneath this rack, carrying a 
worm which gears into the , its lower half working of 
course in a bath of oil. The object of this z emenf is 
to secure the strength of the parts obtainable in the case of 
driving by gearing, the steady motion of the screw. The 
minor arrangements for variable feed, self-acting reversing 
motion, &c.,areadmirably carriedout. Of screwing machines, 
a number are exhibited by Messrs. Sellers and their Euro- 
pean licensees, Sharp, Stewart, and Co.; Verrall, Elwell 
and Poulot, which have already earned an enviable repu- 
tation, though they are amongst the few novelties at the 
ibition. The taps or dies are, as it were, chucked in 

a face-plate, and revolve; whilst the nut or bolt, being fixed 
in a small traversing frame, is brought forward by a very 
simple rack motion. The disc ur face-plate is provided 
with a very simple arrangement by which all the dies are 
simultaneously compressed on the bolt to be screwed. 
is dise revolyes continuously, and the time lost in other 
machines in which the bolt is made to revolve and the 
machine has to be stopped for each change is thus saved. 
The machines manifest that simplicity and solidity of con- 
struction which indicate true mechanical genius in the 
designer. Following the example of Mr. Whitworth, a 
uniform system of thread for all sizes of screws has been 
adopted, and the shape of the thread is that known as flat 
at top and bottom. During the last month the Sellers’ 
exhibit has received a valuable addition in the shape of a 
beautifully constructed machine for wheel-cutting, which 
is self-acting in every particular; the wheel being placed 
and the cutter set for the first toqth, the wheel is advanced 
and withdrawn, moved round, and tooth after tooth cut 
automatically with the utmost precision. Messrs. Bennet 
and Dougherty exhibit a very well finished boring lathe 
in the American department. The bed proper is on the 
ground, over which is — the rising and traversing 
table; this is a particularly compact and neatly designed 
tool—the varying self-acting feed is worthy of special 
notice. Another American firm, the American Tool Com- 
pany, have a very pretty tool for cutting a number of small 
wheels on one spindle, which is caused to traverse for the 
length occupied by the wheels chucked on it by a motion 
taken frcm the gearing of the lathe through an interme- 
diate shaft having a universal jeint at each end. The 
general desigu of this machine does not manifest the same 
complete compactness visible in almost all the other 
American tools exhibited, but it displays great ingenuity, 
and is, we should say, a useful servant for the preparation 
of accurate clockwork wheels, &c. Brown, Sharp, and Co. 
have a screwing tool for cutting any thread on an unturned 
bar by means of a series of dies, each cutting to a certain 
depth and acting successively. It is, to some extent, an 
improvement on Mr. Hobbs’ machine for the same purpose. 
Take it altogether there is more instruction to be obtained 
by the practical English manufacturer of tools from 
a survey of what America shows in this depart- 
ment than from the exhibits of any other country. 
We must now traverse the great gasometer exactly to its 
opposite side, where we shall fiud a very extensive array 
of tools by our neighbours, the French. The first exhi- 
biting firm we come to is that of the “ Forges et Chantiers 
de l’Ucéan,” one of the amalgamated companies now so 
common in France. The establishment sending in most, 
if not all the tools of this company, is the well-known one 
conducted by M. Mazeline, at Havre. Amongst them are 
two vertical slotting machines, one of them very large, 
over the main bed is a small bed with horizontal traverse, 
carrying a circular table rotated by a tangent screw. The 
tool is worked by a screw in the vertical pillar on which 
the slides work. The head is counterbalanced by a weight 
carried on a chain passing over the top of the pillar. ‘The 
machine is without quick return, but its general arrange- 
ment is very simple, and to a certain extent novel. ‘The 
bed-plate is carried on a V at the side next the tool, but 
slides simply against a square angle at the opposite side, 





which looks—though we admit it to be a remote possi- 


bility—as if with a piece of work oyerhanging considerabl 
Sake the tool it pace Soncuhar hasteoty in that 
direction. The machine is driven by a small vertical 
engine attached to the back of the pillar. Both this and 
the similar smaller vertical planing machine are excellent 
tools. A vertical boring machine, driven by a worm 
wheel, is a very compact and powerful looking tool, but 
for so heavily constructed a machine there is a singularly 
small space of bed-plate available for placing work. A 
well-finished blowing fan of about 6ft. diameter, with self- 
contained vertical cylinder, is worthy of notice, though not 
coming under the category of machine tools. A particu- 
larly simple “ dodge” has been adopted for enabling the 
crank pin to be oiled whilst running. A little ‘brass 
saucer—with the lip turned inwards so as to catch oil 
poured into it, though the saucer itself is in a vertical 
position—is connected with the crank pin by the pipe for 
taking the oil to the ing, and brought back so as to 
have the centre of the saucer in the line of the axis of the 
fan shaft, it has therefore only a rotary motion; the oil can 
be poured into the lip at any time, and is at once carried 
to the bearing. The remaining tools in the Ocean exhibit 
are not of special interest further than as showing a wide 
range of designs, and many combinations of approved 
ideas well known in the e. The radial drill, however, 
is too like Sharp, Stewart, and Co’sfirst plan, with the column 
serving both for elevating and swivelling—a faulty con- 
struction which has heen since improved upon. 

Behind the large stall of the “ Forges et Chantiers de 
lOcean” are a few tools, small lathes, 2 ploning machine, 
&c., exhibited by the Imperial Schuol of Arts et Métiers 
of Aix-la-Proyence. As tools they have nothing to boast 
of either in design or finish, but if they are the work- 
manship solely of the young scholars of a school in whic! 
most of the student’s time is devoted to theoretical sul- 
jects, they must be regarded as very creditable specimens 
of almost amateur handicraft. Beside them is a simpl- 
and ongene vertical boring machine for gun barrels, de- 
signed by M. F. G. Kreutzberger, and executed at th» 
Imperial gun of Pateaux, of which he is director. 

e are now in the middle of the French display of 
tools, by far the most extensive in the Exhibition. On the 
inner side of the gallery, side by side with Mazelines 
exhibit, we [pal preenoags ¢ Mulhouse, whe havea large 
assortment a strong tools, very English in form, an‘! 
in general Sewer p benches A Besides a planin:: 
woe of size, a fine vertical slotting machine, ani 
sundry upright drills, they have, as a chef d’euvre, an ex- 
ceedingly tinelathe, the largest iu the Exhibition, andin man . 
respects a particularly well-made tool. The plan of dis- 
engaging the baek gear is admirably worked out, and to « 
great extent original. The finish of the teeth of the worm 
wheels, all of which are cut out of the solid, is admirab .. 


At the side of the gallery we find Bonhey, oi 
Paris, displaying some very heavy tools. His work is in 
general of a con 


mmoner and, we presume, a cheaper clas: 
than the other large French oxhibatase He has a radia! 
drill wita a vertical lift for the arm of about 3ft. 6in., 
and a horizontal movement of from 20in. to 80in. Th» 
weight, however,—nearly eleven and a half tons—is out vf 
proportion to the capabilities of the machine. His most 
striking exhibit isa double punching and shearing machin« 
working a punch and shears separately at each end of the 
framework. It is a ponderous piece of mechanism, twenty - 
three tons weight in all, and though a serviceable tool hxs 
no peculiar advantages either of design or detail, and we 
should on the whole prefer two separate tools to the com- 
bination exhibited. 

Messrs. Verrall, Elwell, and Poulot, one of the earliest 
French firms to undertake the manufacture of tools of 
English pattern, and thoroughly straightforward men in 
negotiation for the designs they wish to adopt, have « 
large stall with a lighter description of tools than any of 
those heretofore described, amongst which are a couple of 
well-finished shaping machines on Sharp, Stewart’s prin- 
ciple recently descrived, and a vertical rock-arm punching 
and shearing machine on De Bergue’s design, but much 
larger and moditied in detail so as to bring in a horizontal 
punch and vertical angle shears at each side of the machine. 
In order to effect this the vertical rocking arm of the 
machine has at its pivotting axis the form of a cross, the 
vertical portion being prolonged below the pivot, and the 
horizontal motion of the punches at each side taken off it; 
whilst a cross beam on the casting carries the upper jaw of 
the angle shears on each side, giving them a radial motion 
in reality, though for so short an arc that it is practically a 
perpendicular cut downwards. This machine and some 
others in the collection have been purchased for one of the 
French naval factories. The reputation of this firm is 
deservedly high on the Continent, and the tools they ex- 
hibit will doubtless tend to sustain it; but the form of 
some of their castings bears the appearance of not being 
quite so perfectly worked out in the drawing-office as 
might be. One could imagine a slice having been taken off 
the model here and there by the pattern maker, under the 
idea that he would have a little too much metal there- 
abouts. We now come to the Graffenstaden Company (late 
Mesmer’s works), whose principal attraction is a large 
combined slotting and drilling machine, to which we alluded 
when describing a similar machine lately introduced by 
Sharp, Stewart, and Co., which was illustrated in a recent 
number. The idea of combining the slot and drill 0. 
the frame, and making several of these frames traverse 
a long fixed bed, is perhaps advantageous ; but this 
machine, though embodying this principle and of admi:- 
able finish, has, nevertheless, some complications an:! 
defects of construction which will probably be remedie ‘ 
in future designs, The fact of placing the drill and si‘ 
on opposite sides of each frame necessitates separate slides 
and gearing for the transverse motion of each, The 
travelling of the slot is obtained by bringing out the who!- 
of the motion shaft towards the driving side, so that ther 
is a considerable and very inconvenient overhang as tlic 
tool is brought out to its full scope in that direction; a 
piece of the bed is also lost to one or other tool at either 
end in consequence of the tools being placed at opposite 
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sides of the carrying frame. This, however, is not as 
serious an objection as the method adopted for obtaining 
the transverse motion. Messrs. Cail and Co., the cele- 
brated French locomotive builders, have a few tools of no 
special importance, and there are a number of smaller 
makers whose exhibits show that there is considerable and 
rising emulation amongst the new generation of machinists 


who are springing up. 





ENGINEERS EN THE ROYAL NAVY. 

We are freque asked for information respecting 
the examination to by candidates for the posi- 
tion of engineers in the royal navy. We extract the fol- 
lowing lceseatton on this subject from “The Engineer 
Officers’ Navy List dbook of Information for the 
Steam Branch of the Royal Navy,” published by T. R. H. 
Spry, of Devonport:— 


1. The term ‘Engineer Students” to be substituted that 
of “Engineer Boys.” 

2. Vacancies tor appointments as engineer students will be open 
to public competition. 

2’ The lists of candidates will be kept the of 
dockyards, to whom all 

4, Candidates must not be less than or more than sixteen 
y age on the first day of the month e 


a vidence of tability and , me. 
uce e nce of respec’ ty 

will be furnished by the pre Fd aw 

will not be admitted for examination until they have been 
nounced fit for her Majesty’s service by the medical officers in 


5. Examinations will be held in January and June. The follow- 
ing will be the subjects of examination, and the maximum number 
of marks for each subject:—* Arithmetic, including vulgar and 
decimal fractions, and square and cube roots, 250; * y, 
100; Base eae ag hae * Grammar and Com 0 
Geography, 100; Translation of French into Too. Bue 
PO ao tl 5 200; * Algebra, including quadratic equations, 

6. Candidates possessing a competent all these 
subjects will be selected for entry in the doc! <&. to 
the number of marks gained in the examination. who fail 
at the first examination will be allowed a secon, if not over 

7. Engineer students will be employed in the factories fe 

pos- 
and 


“4 


period of six years, with a view 
i Soma Cigars eater 


sess 
stead in the drawing ofloes, the foendsten 

at in the drawing offices, the fo smi 

other shops, to acquire a general know) Jas ah ee 
them. They will alsoattend at the dockyard school two afternoons 


and two evenings in the week to pursue such studies as may from 
time to time be determined on, will also be aff them 
of acquiring the work of the 

engineer, respecting the working po seg atk 4 
the practical use of the various instruments used in the engine 
room, including the indicator, and of beco ning generally acquainted 
with the duties of a naval engineer. 

8. Engineer students will be examined twice a year by the in- 
spector of schools, and the marks obtained for these examinations 
will cumulate up to the final one for entry as assistant engineer. 
The final examination will embrace the subjects mentioned in 
paragraph 5:—*Plane Trigonometry, 150; *Hydrostatics, 100; 
*Mechanics, 200; Dynamics, 100; ‘Blemen Chemistry, 100; 
*Properties of Steam, 100; General Good Conduct and Industry, 
300; making a grand total of 2,300 marks. Engineer students 
must gain 1,000 marks before they obtain a certificate of qualifica- 
tion. These numbers must include at least half of the numbers 
marked with an asterisk. The certificates will be of two classes. 
To obtain a first-class certificate a student must gain 1,800 marks; 
which must comprise three-fourths of the numbers in the subjects 
marked. A first-class certificate will be regarded, in respect of 
promotion, as equal to one year’s sea service. The chief engineer 
and inspector of machinery will also examine the engineer students 
twice a-year as fo their progress in practical studies, and ng.e 


ngi- 
neer student be in, the eer 
machinery, and i 
for the appointment of assistant engineer. 

9. Engineer students who may fail to obtain the required 
standard for the scholastic examination af the end of six years will 
be allowed to present themselves a second time, at the next half- 
yearly examination of the inspector of schools; if ther Fe to 

examination, they 








obtain their certificates at the second cease 
to be eligible for the naval service. 

10. The weekly 
first year of 

a week each year 

ul. 
stances will Gener students 
who may hereafter be en be to give the 
game attendance in the school and their 
five years’ training will be up for the time 
they may spend in school during hours; those who, at the 


expiration of their time, have not acquired sufficient skill as work- 
men to qualify them for examination for assistant-engineers will 
be allowed to remain until they are so qualified, but in no case will 
they be retained after reaching the age of twenty-one. They will 
have to undergo the same periodical examinations before the inspec- 
tor of schools and the chief engineer and inspector of machinery as 
those who enter as engineer students. 

12. Persons from the private trade who may be desirous of 
pecs | the navy as assistant-engineers must be at least twenty-one 
years of age, and must apply, as at present, to the Secretary of the 
Admiralty, furnishing information as to where they have been 
brought up, and certificates of character and efficiency; orders will 
then be given for such as may be thought fit to be exami as at 
present by the dockyard officers, who are to take whatever further 
means may be necessary to satisfy themselves fully as to the candi- 
dates g the requisite practical qualifications. The exigen- 
cies of the service will determine, in some degree, the nature of 
this examination. If the candidates pass they will be entered on 
probation for twelve months, and placed on the books of the ship 
of the steam reserve. They will have to attend the dockyard 
school whenever their services can be they will also be 
attorded opportunities of improving their mechanical knowledge, 
and if on the spot, they, as well as any other engineers, will be 
allowed to present themselves for examination before the inspector 
of schools at any of his half-yearly visitations at the dockyards, 
The examination will embrace the same subjects as the final one 
for engineer students; those who pass it will receive a certificate 
either of the first or second class. A first-class certificate will be 
regarded, in respect of promotion, as equal to one year’s sea ser- 
— — who obtain either a first or a second-class certificate 

no Tequired to ther examination, on - 
neering subjects, to qualify thon for promatiaal te any of the higher 








grades. Those who cannot get a certificate from the inspector of 
schools will not be eligible for promotion to chief engineer, unless 
under special circumstances the Admiralty should grant them a 
dispensing order, but they may rise to the rank of engineers, pro- 
vided they can pass the professional examinations. 

13. Altho h it is not essentially required of the engineer 
officers, “eee brought up in the dockyard factories or not, who 
obtain second-class certificates to present themselves again at any of 
the half-yearly examinations, it will be open to them to do if 
they can obtain a first-class certificate it will be regarded, im 
spect of promotion, as equal to one year’s service at the 
grade they may have attained at the time of passing the - 
tion. A chief engineer’s qualifications for a first or s " 
as well as his eligibility for filling superior situations, eis 
some measure determined by the class of certificate he may 
obtained. 

14. These lations wlll apply to engineers now in the roo 4 
and to those who may become engineers, whether brought ap 
the dockyard factories or not. 

15. The inspector of dockyard schools, and the chief engineers 
and inspectors of machinery, will make to the Admiralty annual 
reports of the oe and conduct of the engineer students and 

Ai t e h 1 
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‘ote. —The examination of naval engineers and engineer 

era + the inspector of schools, will commence on the second 
in June an 


December. 
EXAMINATION OF OFFICERS. 

For Second-class Assistant Engineer.—The candidate must pro- 
duce certificates of servitude in a factory,  aeet ot his t- 
ance with engine work, and of his prac asa eishanie, 
as well as testimonials of good conduct and charaeter; 


possess all the qualifications 
experience in the working of engines, to execute efficiently 


ony sf second-class assistant engineer of any of her Majesty's 
ips; he must be able to keep accounts and make rough workin 
ske of engines and boilers; he must understand the genera 
principle ef the he4 and be acquainted with the names of the 
various parts and uses, and be willing to exert himself as a 
mechanic and workman in the several contingencies that may arise 
in the engine room. Oandidates for the appointment of second- 
class assistant engineer will be examined, under the directions of 
the Admiralty, by a chief and inspector of machinery of 
one of her Majesty's dockyards, in the presence of the superinten- 
dent, or of such other officer as may be nominated for the purpose. 
For First-class Assistant Engineer.—A second-class assistant 
engineer, being eligible according to the foregoing regulations, 
may be examined touching his qualifications for the appointment 
of first-class assistant engineer, by order of the Commander-in- 
Chief, or senior officer present—if at home, by the chief engineer 
and inspector of macbinery of one of her Majesty’s dockyards and 
the inspector of machinery afloat, in the presence of the superin- 
tendent, or of such other officer as may be nominated for the 
purpose—and, if abroad, by the inspector of machinery afloat and 
der 





two chief engineers, in the presence of a captain or nder. 
The candidate must possess all the qualifications required of a 
second-class engineer—be fully competent to rm the various 


duties of a first-class assistant eer, and to take charge of a 
watch in the engine room when the steam is up at sea. 

For Engincer.—A first-class assistant engineer, being eligible 
according to the foregoing regulations, may be examined touching 
his qualifications for the appointment of engineer, by order of the 
Commander-in-Chief or senior officer present—if at home, by the 
chief engineer and inspector of hinery of one of her Majesty’s 
dockyards and the inspector of machinery afloat, in the presence of 
the superintendent, or of such other officer as may be nominated 
for the ree if abroad, by an inspector of machinery 
afloat and two chief engineers, in the presence of a captain or 
commander, The candidate must possess all the qualifications 
required of a first-class assistant engineer; be fully competent to 
perform the various duties of an engineer—well acquainted with 
the principles upon which marine engines work in all their parts; 
able to adjust all the various working parts, and set right defects 
which may arise in the engines and her in every way 
competent to take charge of the engines in the absence of the chief 





en, rr 
tor Chief Engineer.—An engineer being eligible according to 
the foregoing regulations, may be examined touching his fitness 
for the appointment of chief engineer by the chief engineer and 
inspector of machinery of one of her Majesty’s dockyards, and 
pector of hinery afloat, in @he presence of the superinten- 
dent, or of such other officer as may be nominated for that purpose, 
but he cannot receive a commission as chief engineer until he has 
a certificate from the ins of schools, or has been granted a 
dispensing order from the Admiralty. He must possess all the 
qualifications requisite to enable him to execute efficiently the duty 
of chief engineer of any one of her Majesty’s ships. He must be 
able to make notes in the register of every particular of the work- 
ing of the engines and boilers, draw rough sketches of any part of 
the machinery, with figured dimensions, fit to work from; be able 
and willing to exert himself practically asa mechanie and workman 
when occasion requires, either in driving the engines, or packing, 
repairing, or adjusting the working parts of the machinery, or 
making good the defects of boilers; he must possess a thorough 
knowledge of the construction and working of marine engines and 
boilers in all their parts, and be so far acquainted with the elements 
of theoretical mechanics as to comprehend the general principles 
on which the machine works; he must understand how to apply the 
indicator and draw the proper conclusions from the diagrams, and 
he mast booeeaae with the principles of expansion, and able 
to prove, or at to illustrate, the advantages to be derived from 
the use of ex, gear. 


PROVISIONAL EXAMINATION OF ENGINEER OFFICERS. 


1, An engineer, or a first or second-class assistant engineer, who 
mnfng fcr eno! where the requisite number of proper ex- 
under 








cers cannot be obtained, may be provisionally examined 

ctions of the senior officer present, by an inspector 

afloat, or by one, two, or three chief engineers, 

according as such officers may be on the spot, in the presence of a 

oo or commander, or of the officer commanding the ship in 

w the candidate may at time be borne; and no engineer 

officer is to be considered for advancement to a rank or 

class for which he has not at least a provisional examination; 

ee confirmation = any rank —_ he 

may have attained : provisionally, until he shall have 

passed the established phe oF before proper officers, in accor- 
dance with the foregoing ins 

2. In the absence of an i of machinery afloat, or a chief 
engineer, am engineer may allowed to provisionally examine 
assistan’ ! of the first and second-classes for the higher 
ranks of engineer, and first-class assistant-engineer respectively. 
Any officer who shall ee such provisional examinations must, 
however, offer themselves ve for examination before proper 
officers on the first ion of their ting with them. 

3. A second-class assistant-engineer who may pass provisionally 
under the foregoing regulations, is to receive from the senior 
officer present an acting order as first-class assistant-engineer ; 
should he, however, fail to present himself for examination before 
the ww of officers on the first occasion of his meeting with them, 
or should he be rejected by them, he is to revert to the rank and 
pay of a second-class assistant-engineer, and so continue until he 
shall succeed in passing. All assistant-engineers of the second- 
class, on passing their final examination for the first-class, are to 
receive acting orders in the latter capacity, which will be confirmed 
0 ee a the date of their passing. 

. officer who may arrive in England, having passed a pro- 
visional ——, and holding an pons anes gee as 

, shall 








from the date of his arrival to enable him to pass before proper 
officers before being deprived of his acting appointment. 

5, Any officer who =3 arrive in England, having passed a A sve 
visional examination, and holding an acting appointment as chief 
engineer, shall be allowed two opportunities of presenting him- 
self at the half-yearly examinations of her Majesty’s inspector 
of schools. Any acting chief engineer failing to pass in both 
these examinations, or in the practical examination before the 
engineer officers, shall fall back to the rank of engineer, unless a 
dispensing order shall be granted him by the Admiralty, or he 

wish to become an engineer for special charge. 

6. The name of any engineer officer who may be deprived of an 
acting order under the foregoing instructions is to be reported to 
the Admiralty. Engineer officers of ships about to leave England 
for service abroad may present themselves for examination for pro- 
motion to superior ranks twelve months before completing the 
respective ality the of service specified in the instructions as neces- 
sary to qualify them for examination. 


QUALIFICATION OF OFFICERS, 


13. To qualify an officer to receive a com as insp 
machinery afloat, he must have served as chief engineer in one 
more of her Majesty's ships, on full pay, for five complete years. 

14. To qualify an officer to receive a commission as chief engi- 
neer, he must have served as engineer in one or more of her 
Majesty’s ships in commission, or in the reserve, for three com- 

lete years, and pass such examinations as the Admiralty may, 
ion time to time, direct. 

15. To qualify an officer to receive an appointment as engineer, 
he must have served as first-class assistunt engineer in one or more 
of her Majesty’s ships in commission, or in the reserve, for two 
complete years, and pass such examinations as the Admiralty may, 
from time to time, direct. 

16. To qualify an officer to receive an appointment as first-class 
assistant engineer, he must have served as second-class assistant 
engineer in one or more of her Majesty's ships in commission, or in 
the reserve, for three complete years, and pass such examinations 
as the Admiralty may, from time to time, direct. 

17. To qualify a person to receive an appointment as second- 
class assistant engineer, he must produce certificates of service in 
a factory, or other proof of his acquaintance with engine work, and 
of his practical abilities as a mechanic; he must be not less than 
18 nor more than 28 years of age, and pass such examinations as 
the Admiralty may, from time to time, direct. In the event of 
the exigencies of the service requiring the entry or advancement 
of engineer officers who may not have served the periods mentioned 
in the preceding articles (13, 14, 15, 16, and 17), but in otber re- 
spects may produce proof of their qualifications for the duties 4 
are to perform, a deviation from the general regulations wit 
regard to the entry, examination, an! advancement of such engi- 
neers may be allowed, at the discretion, in eaeh particular 
instance, of the Admiralty. 

Note. —Engineer officers will be examined by the chief engineers 
of the dockyards only on the tirst Tuesday in every month, except 
under special circumstances. 
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THE PRIVY COUNCIL AND SCIENTIFIC 
EDUVATION, 

A CONSIDERABLE amount of contvoversy has arisen on the ques- 
tion, How far has the Department of Sci nee advanced scientific 
education? Possibly the answer of those who are attached to that 
ubiquitous establishment would be that we must wait before we 
can judge of its results, and watch in the meantime the efforts 
they make in giving seientific instruction to those who are induced 
to seek it at their hands. The fourteenth report of their labours 
has just been issued, and though it must be admitted that the 
description of their scientific labours forms but a small portion of 
their work, science stands first in their recital. They state that 
the number of persons under scientific instruction during the 4 
year was 6835, while in 1860 they only numbered 500. The 
department has held eight annual examinations for awardin, 
certificates to teachers of science, and six general examinations o! 
science classes since the passing of the science minute in 184° 
The former were held in 1866 at the four centres, London, Edin 
burgh, Dublin, and Manchester, the examinations being simul- 
taneous all over the kingdom. The report states that the numbers 
are increasing largely, and that the reports of the examiners have been 
satisfactory, and show that the system is working well. Qut of 
233 candidates for examination in the last year 198 obtained 
certificates, which would appear to be a large proportion, the 
number plucked being little more than a sixth of the candidates. 
It appears that the number of classes in the different schools 
varies very much; in some there are nine or ten, in others only 
one. The payments on the results of science teaching for the past 
year amounted to a little over £5000, and the number of paid 
teachers was 123, the payments varying from £1 to £132 10s., with 
an average of £40 to each teacher. In the present year there are 


207 science schools and institutions where instruction is given 
under science teachers, being an increase of 45 schools and of 1457 
students over the previous year. Captain Donelly, Mr. Iselin 


and Dr. Sydney gave the Committee of Council the details of 
these operations, from which we give the list of subjects on which 
the examinations took place. Captain Donelly reports that the 
number of papers worked under his inspection in the past year 
were 5466, and included the following subjects:—Mechanical plane 
and perspective geometry, mechanical and machine drawing, 
building construction, mathematics and light, theoretical mecha- 
nics, applied mechanics, chemistry, geology, mineralogy, mining, 
metallurgy, navigation. 

Captain Donelly also states that the percentage of failures was 
greater than in previous year, which he attributes in part to 
the standard having been slightly raised. It appears that there 
are now two papers, an easy one and a difficult one, and man: 
candidates faile by taking the difficult one, whieh was beyo! 
their powers. 

Physical geography has been recently introduced into the sub- 
jects for examiuation, and being a new subject the largest propor- 
tion of failures occurred in this branch of the examinations. He 
also states that one of the most satisfactory points in the working 
of the system is the manner in which students continue in many 
cases to study a subject. and come up year after year for higher 
awards, one of the students of this year who has taken the gold 
medal having been up five years in succession working to it. 

. Iselin states in his that the work of instruction in 
different branches of physical science is being well and successfully 
carried out. Of his classes only four have been discontinued in 
the past year, while a great number of new ones were formed. He 
also states that in Lancashire and the manufacturing districts the 
classes most frequented are those for geometrical and mechanical 
drawing, and he makes this somewhat curious remark:—‘ The 
fact that these subjects are taught less accurately and scien’ 
in the art schools, acts, I think, as a drawback to their more 
extended adoption in other parts of the kingdom as subjects of 
instruction under the Science Minute.” From this remark it 
would appear that a difference exists between the art and science 
teachers of the Privy Council as to the proper standard of geome- 
trical drawing. 

Dr. Sydney's inspection appears to have been very much directed 
to schools of science in Ireland, and he remarks that most of the 
science classes in Ireland are connected with the national schools, 
and that their utility is beginning to be appreciated; but never- 
theless he has to record many instances of failure, and the terms 
“broken up” are significant of science in Ireland. 








App.esy’s Donkey Pump.—We are requested to state that a 
medal man peee, coves by the jurors at 7-4 for the donkey 
pump exhibi y Messrs. haslte, every respect to 
that illustrated in our pages. 
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PARIS EXHIBITION—DANUB(AN STEAMSHIP 


FRONT ELEVATION HALF COMPLETE 























OuR engraving above shows a front elevation, half complete 
and half in section, and a longitudinal vertical section of a speci- 
men of the type of marine boiler employed by the Danube Steam 
Navigation Company, and in other Austrian vessels. The design 

by M. E. Andreae, engineer-in-chief of the company at Pesth, 
who has patented the arrangement. About eighty steamers have 
already been fitted with these boilers, and their performance, with 
some years’ experience, which has now been obtained of them, 
shows very satisfactory results. The form of the shell is about as 


good for strength as could well be got into a boat, and the method | 


of staying, as shown by the sections, is simple and effective. 


Over the boiler is a large chamber or smoke-chest covered ‘by a | 
double casing, which forms a water heater, and in this chamber is | 


a range of nine cylindrical steam chests, which at the same time 
are effective as superheaters, the steam being made to circulate 


from end to end of each before its final exit from the small | 


cylinders at each end of the range. It will be observed that the 
six fireplaces are not all on exactly the same level in consequence 
of their being obliged to follow the oval form of the boiler. This 





HALF IN 6LOTLLN 


| must be attended with some inconvenience to the stokers, which is 


| probably not of much consideration when weighed against the 
advantages of so near an approach to a circular form of shell. 
| The design of these boilers, including the example which we 
engrave, and some others of smaller dimensions, is well illus- 
| trated at the Paris Exhibition by excellent models. The tube- 
| heating surface is equal to about 2700 English feet, and the fire- 
| box surface to 350ft., whilst the grate surface is 110 square feet. 
| The boiler without water weighs 23 tons, and with water 414 tons. 
| A saving of between twenty and thirty per cent. of fuel having 
been clearly i to have been obtained by experiments made 
| with these boilers in 1864, as compared with the boilers pre- 
viously used, about fifty of them have since been placed in 
the vessels of the company: The perpendicular stays across 
| the shorter axis of the oval are strips of boiler plate, rivetted 
| between short pieces of L-iron. The longitudinal stays are also 
secured to internal L-irons, the same pair of angles taking each 
| vertical set; doors at the ends of the smoke-box provide easy 
access for cleaning the surface of the superheaters, &c. The water 
heater is merely an open tank closed by large doors at the top. 








THE PARIS EXHIBITION—ROOTS’ BLOWER. 


TRANSVERSE O SECTION 


er 


Z | ee: 
- , ISS ~~ i. 


mS 








OUR engraving above represents a blowing machine, which | required, at the top. The arms of the machine in Paris are solid 
has been extensively introduced in America by Messrs. P. H. and | blocks of wood of the required section, and in rolling round do 


F. M. Roots, Connersville, Indiana. Gas extractors on a some- 
what similar principle have been patented in England, though not, 
we believe, in America, and Mr. Roots has the’ merit of having 
brought the machine independently to such a state of perfection 
as to render it superior in many respects to the ordinary fan, and 
to make it an aspiring competitor with the blowing cylinder. «The 
construction of the machine, which is simple enough, will at once 
be manifest from our engravings. A pair of horizontal shafts, 
geared together at both ends, traverse a case of the form of two 
semi-cylinders. separated by a rectangle equal in depth to the 
diameter of the a and in width to the distance 
between the centres of ‘the shafts. In the machine shown in the 
Paris Exhibition these shafts carry a pair of solid arms, each 
having & section somewhat resembling a figure of eight, the action 
of which, as they revolve, takes the air in by an aperture at the 
bottom of the machine, and expels it with considerable pressure, if 





not actually touch each other or the sides of the casing, but 
Messrs. Thwaites and Carbutt. of Bradford, the licensees of the 
patent for England, intend adopting a modification in detail pro- 
posed by Mr. Roots, the objects of which is to substitute castings 
for the wooden arms. The castings, however, will not be of the 
same shape in section, but will be segmental on their outer sur- 
faces, and will pass a planed strip at the points where they cross 
the edge of the inlet and outlet apertures, and the point where 
each arm passes the axis of the opposite pair. The advantages 
claimed are, first, the possibility of delivering a much higher 
pressure of blast than is attainable with a fan; secondly, the 
delivery of this'blast with less waste of power; thirdly, the fact 
that the machine does not require the high speed necessary with a 
fan for attaining any considerable pressure. We have not seen 
any tables of comparative experiment; between these blowers and 
ordinary fans or blowing engines, but the American testimonials 


COMPANYS BOILERS. 








are so satisfactory, and come from such reliable quarters, and the 
action of the machine in the Exhibition seems so effective, that 
we have little doubt of its succeeding in England, particularly as 
its manufacture has been undertaken by a firm who will do it 
justice. 








SETTING BOILERS. 


Our Northern and Eastern Counties correspondent referred last 
week to the recent report of the chief engineer to the Manchester 
Boiler Association, in which some excellent advice is given as to 
the setting of boilers. In order to make that advice clear we 
illustrate the proposed mode of setting in the annexed sketch. 




















&2~WLYzARA Lee ae Up Nl 
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The report runs: ‘‘This will show the importance of the 
te: »mmendation constantly made to those members who have 
boilers set on mid-feather walls that they should have the brick- 
work ploughed out at the transverse seams of rivets for purposes 
of inspection, Without this it is impossible to ascertain the 
condition of the plates, since, although they may appear perfectly 
sound on each side of the mid-feather wall, especially if it be a 
wide one, may yet be dangerously wasted in a longitudinal ‘furrow’ 
all along the centre line. These openings need not be large; it 
will be sufficient if they are about 9in. long by 3in. high, and cut 
completely across the wall, so that if a light be held on one side 
they can be seen through. They need not be permanently filled 
up after an inspection, but merely stopped temporarily with a 
little fire-clay, so as to be easily re-opened whenever re-examina- 
tion is ry. In lusion, it is earnestly recommended that 
no boilers, having a diameter of 5ft. and upwards, should he set on 
mid-feather walls, but if in the case of small boilers, and under 
exceptional circumstances, any of these walls should still be 
adopted, then the boilers should rest on suitable seating blocks, 
instead of on bricks; while the bearing surface should not exceed 
an inch in width for every foot in the diameter of the boiler, and 
sight-holes, as explained above, should be ploughed out at each of 
the ring seams of rivets.” 














SoutH KENSINGTON MusEuM.—Visitors during the week ending 
August 17th, 1867. On Monday, Tuesday, and Saturday, free, 


from 10 a.m. to 10 p.m., 9471; on Wednesday, Thursday, and 
Friday (admission 6d.), from 10 a.m. till 6 p.m., 1134. National 
Portrait Exhibition, by payment, 2319. Total 13,774. Average 
of corresponding week in former years, 11,858, Total from the 





ing of the m , 6,904,153 
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BY N. P. BURGH, ENGINEER, LONDON. 
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TWIN SCREW YACHT ENGINES AND BOILER. 
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LONGITUDINAL SECTIONISF SOILER 





PLAN OF BOILER 
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TWIN-SCREW YACHT ENGINES AND BOILER. 


Our readers wi'l doubtless remember we have already published 
drawings of launch engines and boilers by the leading firms, the 
main feature of the arrangements being that the engines are 
secured to the shell of the boilers. 

The he which we now direct attention to has been 
a aaa a view to render the engines separate from the 

iler, and thus reduce the s) cconpied stvestakine; while 

inal arrangement distributes the weight more evenly 
aft than when the engines and boiler are directly con- 
nected. The boiler is of the locomotive type—the barrel is 4ft. 8}in. 
in length between angle irons, and 3ft. diameter internally, The 
tubes— forty-seven—are each 2}in. in diameter externally and 5ft. 
long; two of which are stay tubes with nuts at the extremities. The 
fire-grate is 2ft. Gin. long and 3ft. wide, the fire-door opening being 
12in. wide and 9}in. high. The door is provided with an “‘ air 
regulator, which Mr. Burgh has used with much success for all 
classes of boilers, the principle of which is that the openings being 
parallelogramns the distribution of the air is more perfect than 
when circular holes are adopted, while the amount admitted can be 
minutely regulated. The crown of the fire-box is strengthened with 
ievestall T irons, secured to the plate by rivets closely spaced. The 
steam chest above is Ift. 6in. in diameter and I1ft. 2in, high. 
Secured on the plate are two safety valves, fitted with levers 
and springs, the latter being attached to the shell of the boiler. 
Steam gauges are attached fore and aft, in which position the 
ressure can be seen by all the attendants on board. The 
ront elevation of the boiler shows the fire and damper doors, 
also the blow-out cocks and pipes on each side. Above these are 
the feed non-return valves and pipes, and centrally above the 
latter is the water gauge with the cocks at the side, opposite to 
which is the surface blow-off cock and pipe, and above the whole 
the steam whistle is situated. 

The transverse section of the boiler shows the tubes and the 

mode of suspending the engine supply steam pipe within the 


boiler—also seen in section in the longitudinal view. This pipe is, |, 


3in. in diameter, and fitted with a superheating reservoir in the 
uptake in the smoke-box. The chimney above is hinged, it is 12in. 
a and 7ft. 10in. high from the connection, having a rake of 

in 12. 

‘he engines now come under notice. There are two pairs of 
direct-acting inclined inverted cylinders, supported on the shell of 
the condenser, which is of the surface kind. ‘he steam eylinders are 
Yin. in diameter, and the stroke of the piston 8in. The diameter 
of the piston rod is ljin. The stuffing-box is fitted with an 
internal oil lantern to ensure continuous lubrication. The guide 
block is the ‘‘slipper” type, the area of the lower surface being 
30 square inches, and those opposite l4in. The direction of the 
crank pin when going ahead throws the friction on the larger 
surface, and when moving astern the gravity of the moving 
portions partially resists the upward thrust. The diameter of the 
securing bolts is lin., they are fitted with nuts and set studs 
to prevent looseness. 

Reversing is accomplished by the ordinary “link motion.” 
The shifting rod is connec to the centre of the link, so 
that in either direction of the engine’s movements the slip 
on the block shall be alike. The slide valve has a stroke of 2in., 
the lap being {jin. and the width of the opening }in., thereby 
working expansively by the action of the slide alone. The diameter 
of the crank shaft bearings is 2}in., the length of central bearing is 
5in., and those fore and aft 3jin., the diameter of the securing or 
cap bolts being 14in. 

The condenser is shown partly in section. There are 376 tubes, 
2ft. 6in. long, between the plates, intern: ! diameter jin., and ,%-in. 
outside. The steam enters the tubes, which are raked in position 
7 in 16, at the aft end of the condenser, and§the condensed water 
is drained at the opposite end. The circulating water is forced 
through the compartment, entering at the bottom aft and escaping 
at the top forward. 

The main exhaust steam pipe is fitted with a twin stop valve, 
so that in the event of working the engines on the high pressure 
principle or without the condenser the change is effected by turning 
a handle opening the valve for the purpose, and at the same time 
closing the cominunication,with the condenser, without stopping 
the engines. The supply steam pipes are fitted with separate stop 
cocks to each valve casing. The cylinders are fitted with relief cocks, 
and all the handles are grouped for convenient manipulation, 

The working pressure of the steam is to be 70 1b. on the square 
inch, and as the pipes, boilers, and cylinders will be thickly lagged, 
there will be but little loss from radiation. The circulation and 
exhaustion into and from the condenser will be accomplished by 
a donkey engine and pumps. 

The bull, for which these engines and boiler are designed, is 60ft. 
long, beam 9ft., and depth 6ft. The propellers are right and left 
handed screws, three blades to each, adjusted and secured by studs 
and set-plates. The diameter of each screw is 3ft., the mean pitch 
4ft. Jin., and the corresponding length 4in. The working speed 
of the engines is 300 revolutions per minute, and the loaded 
draught of the hull aft 3ft. 9in., sv that the propellers will 
operate in dead water. 


CAPTAIN TYLERS REPORT ON THE RECENT 
ACCIDENT ON THE LONDON, CHATHAM, AND 
DOVER RAILWAY. 

Board of Trade (Railway Department) Whitehall, 31st July, 


Srr,—I am directed by the Lords of the Committee of Privy 
Council for Trade to transmit to you, to be laid before the direc- 
tors of the London, Chatham, and Dover Railway Company, the 
enclosed copy of a report by Captain Tyler, the officer who was 
appointed by their lordships to inquire into the circumstances which 
attended the accident that occurred on the 10th July at the 
Battersea Pier Junction on the London, Chatham, and Dover Rail- 
way. 

In transmitting a copy of this report I am to request that the 

attention of your directors may be particularly called te Captain 

Tyler’s remarks on the practice generally prevailing at junctions, 

of the signalman turning his main semaphore signal to er 

while a train is passing, and before it has completely a 
ing 





his points, whereby the safety derived from the loc apparatus 
is partially lost.—I am, Xe. R. G. W. Herperr. 
The Secretary of the London, Chatham, and 
Dover Railway Company. 


Board of Trade, Whitehall, 26th July, 1867. 

Sir,—In compliance with the instructions contained in your 
Minute of the Lith instant, I have the honour to report, for the in- 
formation of the Lords of the Committee of Privy Council for 
Trade, the result of my inquiry into the cireuwstances which at- 
tended the accident that occurred on the 10th instant at the 
Battersea Pier junction on the London, Chatham, and Dover Rail- 
way. 

The low-level down liné of the London, Chatham, and Dover 
Railway, used for the engines to and from the Battersea works, 
and for the Great Western trains towards Kensington, diverges 
from the main down line of that railway at the above junction, 
which is immediately to the south of the Victoria Bridge. The 
facing points are below the junctien cabin, which has been fitted 
with « lecking apparatus by Messrs. Saxby amd Farmer. The 
mixed gauge from the Victoria station is laid through for the low- 
level line, as will be seen by the accompanying di m, with which 
the company have been so good as to furnish me. ere is an abut- 
ment wall between the down low-level line and the down main line 
for the support of the latter; as well as betweem the down low- 
level line and the filter bed (about 25it. below it) of the Southwark 
and Vauxhall Waterworks Com: 


The 2.5 p.m. train left the Victoria station for Lud- 


passenger 
gate-hill at 2.6 on the day im question, consisting of an engine and 








tender, five carriages, one break van and one luggage van ; and it 
approached the Battersea pier junction at a speed of perhaps fifteen 
miles an hour, The engine-driver passed over the facing points 
without noticing anything wrong, but he felt soon afterwards a 
shock which induced him to believe that something was the matter 
with his engine, and on looking round he saw some of his carriages 
‘* tumbling over one another.” The general manager of the com- 
pany, who rode in the second carriage, states that gunna > 
smoothly through the points, and that after he passed the 
junction he felt a jerk, as some of the carriages behind him left the 
rails, The guard, who rode im his break van, with only the lug- 
gage-van behind him, first felt a cone’ in which the broken 
glass of his window was thrown against his chest, and then found 
that all the wheels of his van were off the rails. 

When the train was brought to a stand, the engine and tender, 
and a second and two first-class carriages had become detached from 
the remaining vehicles, and had run forward for forty-four yards, 
These were all on the rails of the down main line except the trailin; 
wheels of the third (first class) carriage, which had been pulled o 
those rails towards the low-level. 

The remainder of the train was somewhat as shown in the dia- 
gram, which is not, however, quite correct. The luggage van at 
the tail of it was on the down low-level line with all its wheels. 
The break-van, next in front, was on its wheels, but off the rails. 
The two next (third class) carriages were on their sides. 

A strong semaphore post near the corner of the parapet wall of 
the high-level line was carried away, and about twelve yards of both 
the parapet walls were much damaged by the carriages coming into 
collision with them. Some heavy coping stones were moved toa 
considerable distance. Fourteen of the passengers were unfor- 
tunately injured, one lady and child having been thrown out of 
the window of the last carriage into the filter bed before referred 
to 


It is evident that the front part of the train must have gone 
through the facing points in the proper direction on the down main 
line, because the leading vehicles were on the rails of that line ; 
and that the latter part of the train must have gone through them 
in the wrong direction on the low-level down line because the last 
vehicle was upon the rails of that line; while the intermediate 
carriages may either have been pulled off the rails as the leading 
and trailing portions of the train diverged from one another, 
or have been thrown off the rails by the points being partly 
open. 

The facing points were in good order and worked well when I 
visited the spot on the 15th instant ; and I learnt that no altera- 
tion had been made in them since the accident. The engine-driver 
saw a mark upon the left tongue, which was not perceived appa- 
rently by the other witnesses ; but the points remained uninjured, 
though, as might be expected, some of the chairs in advance of 
them were fractured. 

The signalman on duty at the junction was an experienced man. 
He had been employed for three years at Penge, in charge of a 
cabin fitted with locking apparatus of a similar character, and had 
been at the Battersea pier cabin since Christmas, 1866. He states 
that the train approached his box at 2.9 or 2.10, following upon a 
Great Western train which had passed him at 2.3. He pushed 
back the lever No. 14, to which works the facing points, to its nor- 
mal position, after the Great Western train had gone by, or before 
the London, Chatham, and Dover train was near him ; andreceiving 
a telegraphic signal for the latter (2.5) train, he lowered his sema- 

hore signal for it to pass. He is certain that he returned the lever 
No. 14 to its back “‘ notch” before lowering his signal for the 2.5 
train; and he asserts positively that it remained in the notch 
during the passage of that train over the points, and that it so re- 
mained (in the proper position for a train to pass along the high- 
level line) after the accident. 

The only other witness who can speak to what happened in the 
junction cabin is a boy, fourteen years of age, who has been employed 
there for six months to enter the times of the trains in the record 
book, as they are telegraphed. It is not his duty to work the tele- 
graph instruments or the semaphore signals, but he admits that he 
had worked them previously to the accident when told to do so by 
the signalman, though he denies having worked the points. He 
states that he saw the Great Western (narrow-gauge) train pass 
through the junction at 2.3, from his proper place, opposite his 
book, in a corner of the cabin ; and that the signalman turned the 
signal to danger after it, but left the points open for the low-level 
line until he received notice by telegraph at 2.7 of the approach of 
the 2.5 train ; when he pushed the (No. 14) lever, by which they 
were worked, over to its normal position. And he adds, with re- 
gard to those points, “‘ we leave the points over because there may 
be an engine down. They stand sometimes one way and sometimes 
the other, but most frequently back for the high level. After 
being pulled over they are not always put back directly because 
they may be wanted for an engine.” His evidence in regard to the 
points was somewhat contradictory. He stated, when pressed, that 
he did not know anything of the position of the lever after the 
train the Grosvenor-road in approaching the junction, 
though he had in the first instance confirmed the statement of the 
signalman. 

The signalman admits that he turned the signal for the high- 
level line to danger while the train was passing him. The point- 
lever would then of course have become unlocked, and have been 
capable of being moved. The signalman’s statement, that the lever 
remained over so that the points were right for the high-level line 
during the passage of the whole train through the junction, repre- 
sents a mechanical impossibility. That the lever was so (or nearly 
so) placed while the engine, tender, and two leading carriages passed 
over the points is evident, because those vehicles travelled along the 
high-leve! line ; that it was inthe opposite position (or se so) 
when the luggage van passed through the points is equally evident, 
because that vehicle not only travelled along the low-level line, 
but also remained on the rails of that line after the accident ; and 
there is no possible means by which the accident could have oc- 
curred as it did except by the lever having been pulled over, no 
doubt from some confusion, mistake, or inadvertence, while the 
train was passing over the points. I have no doubt that the signal- 
man caused the accident in this manner. 

The locking apparatus had one defegt, that the signal could be 
lowered for the high-level train before the points were quite over 
for that train ; but the points could not have been pulled over so 
as to be set for the low-level line until the signal for the high-level 
line had been turned again to danger. 

It is, unfortunately, the tice generally at railway junctions 
for the signalman to Nase blo mabe semaphore signal to danger 
while a train is passing, and before it has completely passed through 
his points. The safety derived from the application of the locking 
apparatus is thus partially lost. When the lever of the signal is 
turned over, the lock is taken off the points, and the signalman is 
at liberty to make the disastrous mistake which was evidently 
made by the signalman on this occasion, and which he could not 
have made if he had allowed his signal to remain down until the 
last vehicle of the train had passed through his points. The signal- 
men at the junctions of one of the principal companies are even 
subjected to the penalty of a fine if they do not raise their signals 
sharply while a train is passing them; it not having been considered 
that such a practice, which is as regards distant signals, is at- 
tended with the danger here illustrated as regards the main signals. 
So prevalent is this practice, that I would venture to suggest, for 
their lordships’ consideration, that a copy of this report might 
with advantage be circulated amongst the principal railway com- 


panies. 
It so happened that a day or two before the oeeurrenee of this 
accident I visited the Dalston junction of the North London Rail- 


way, to see an invention which had been there applied by a Mr. 
Edwards, for the special purpose of preventing an accident of this 
character. It consists of a bar, 16ft. long, sliding up and down by 
the side of the rail, and workimg on four or more centres with at- 
tachments to the web of the rai is bar being connected to the 
points, and working with them, is on a level with the upper surface 





of the rail when the points are open in either direction, but is 
above the rail when the points are partially open. As the engine- 
wheels come upon this bar in approaching a pair of facing points, 
they at once secure the points in the position in which they are set, 
and the points are retained in that position, first by the weight of 
the engine, and afterwards by the weight of the carriages, until 


the last vehitle has left the bar. The signalman or pointsman is 
thus prevented from moving his points, even if he tries to do so, 
while any portion of a train is passing through them. 

This invention is worthy of careful consideration, with a view 
to dimini the dangers, so well known, in the use of facing 
— 3 though some little improventents are required in detail, as 

pointed out to the inventor, in the application of it, as made for 
the first time, at the Dalston junction. —I have, Xc. 

The Secretary of the London, Chatham,and 1H. W. TYLER. 

Dover Railway Company. 


THE PRIVY COUNCIL AND INSTRUCTION IN 
NAVAL ARCHITECTURE. 


THE Duke of Marlborough as president, and Mr. Cole as secre- 
tary, have reported on their naval work during the past year in 
the ,, Royal School of Naval Architecture and Marine Engineer- 


ing. 

The first idea which occurs to us in looking at the general report 
where this reference appears is that it contains a curious admixture 
of elements, almost as opposite, if not as discordant, as the strange 
variety of animals in the happy family, which used to be shown to 
a wondering public, all mixed together in a cage. The report 
states that the second session of the naval school ended on Ist 
May, 1866, and a favourable report was made by the inspector of 
the conduct and progress of the students. During the session 
there were 37 aula, including 24 Admiralty scholars. At, the 
close of the session such of the students as chose to avail them- 
selves of the privilege were allowed by the Admiralty to visit the 
dockyards and factories, each student being required to make a 
diary and sketches while so employed. In the present session there 
are 44 students, and the Lords of the Committee of Privy Council 
are so satisfied with the success achieved by the school, and by the 
appreciation of the advantages of the same manifested by the 
public, that they have placed the staff of the school on a perma- 
nent basis. They report that Dr. Woolley has been made inspector- 
general, Mr. Merrifield principal, and Mr. H. M. Taylor vice- 

rincipal. At the close of the present session the first examination 
or diplomas of Fellow and Associate will be held. The scheme 
will be based on the principle of allowing equal credit to piactical 
and scientific knowledge, the diplomas of Associate and Fellow 
corresponding respectively to the Ordinary and Honour degrees in 
the University of London. This is altogether a novel feature, and 
there can be no doubt that its operation will be watched with a 
considerable amount of interest by those connected with marine 
engineering. Dr. Woolley reports that, besides the persons named 
who have been appointed on the permanent staff, he has had the 
assistance of Mr. Baskcomb for ship drawing, Mr. Maxten for 
engine drawing, Mr. Davidson for chemistry, and Mr. Penon in 
the French language; Mr. Crossland, one of the assistant con- 
structors of the navy, also gave instruction in dynamics, &c., with 
the consent of the Admiralty. Ten lectures on the wave theory 
were delivered by Mr. Scott Russell. Messrs. Barns, Barnaby, 
Morgan, and Baskcomb delivered eight lectures om shipbuilding; 
Dr. Perey gave six lectures on metals used in the process of building; 
Mr. Anderson, of Woolwich, gave eight lectures on machinery; Pro- 
fessor Rankine gave a course on marine propulsion, and the Principal 
on the principles of calculation as applied to marine propulsion. Dr. 
Woolley continues :—‘‘There can be no question that it would be 
impossible to provide a combined theoretical and pice training 
so well suited to the wants of the professional shipbuilder and 
marine engineer in any other manner. The discipline of the  sti- 
tution has been highly satisfactory; no serious complaint ot = 4 
kind has been made, and the regularity of the students, wit 
scarcely an exception, has been all that could be desired. There 
has been generally exhibited, especially among the Admiralty 
students, a laudable desire to profit to the utmost by the opportu- 
nities afforded them, and a determination to submit cheerfully to 
the requisite labour and self-denial. The most sanguine anticipa- 
tions in this respect have been more than realised. ‘The instruction 
has been on the whole very satisfactory. Class A., consisting 
entirely of Admiralty shipwright students, bids fair to turn out a 
most valuable set of public officers. The principal and vice-prin- 
cipal and Mr. Crossland are deserving of high commendation for 
the energy and industry with which they have brought their know- 
ledge to bear on the business of the school. To some of them the 
combination of technical and theoretical teaching is more or less 
new, but there is every reason to expect that in a very short time the 
necessarily tentative character of some part of the instruction will be 
reduced to fixed rule, andthe maximum of efficiency will be attained. 

It is sought to give a practical character as far as possible to the 
theoretical teaching, and to ensure the school from the error of 
falling into anything like an exclusive or excessive theoretical 
groove of study; great prominence is given to practical knowledge, 
not merely in the course here pursued and in the six months’ 
cultivation of practical skill and practical study in the dockyards 
and factories, but also in the examinations at the end of each 
session, and the apportionment of the marks to the students and 
the allotment of prizes. 

Thus at the last examination the relative marks assigned to the 
several subjects were as follows :—Mathematics and their applica- 
tion, 3500; pratical shipbuilding or engineering, including drawing, 
2000; waves and calculations, 500; metals, 500; chemistry, 500; 
machinery, 500; and French, 500; and the relative superiority of 
practical over theoretical study is still further shown by the fact 
that, while 2826 out of 3500 was the highest number of marks 
assigned to any student in mathematics, 1750 out of 2000 were 
gained in practical shipbuilding, 419 out of 500 in machinery, 390 
out of 500 in metals, 335 out of 500 in chemistry, and 380 out of 
500 in ‘“‘ waves,” &c. This principle has been steadily born in 
mind also in apportioning the marks to be gained in the several 
subjects for the diplomas of associate and fellow, the first exami- 
nation for which will take place in April next, a programme of 
which is subjoined to this report. 

It appears from the report that the building for the schools of 
naval architecture and of science has been begun. It will stand on 
Exhibition-road, presenting an imposing front towards the west, 
of a similar style of ‘architecture to that of the principal 
quadrangle, the details of which will be largely used for it. 

The schools will comprise <5 oe class rooms, professors’ 
rooms, chemical and metallurgical laboratories, libraries, specimen 
museum for objects of study in metallurgy, chemistry, and naval 
architecture, together with a central lecture room adapted to the 
number of students which the building will accommodate. 





PETROLEUM AS FUEL For Locomotives.—The Titusville Herald 
describes the fourth of a series of experiments made at the shops 
of the Warren and Franklin Railroad, at Irvine, as follows :— 
**The apparatus used was Spencer’s burner. It is described as 
consisting of a pan covering the bottom of the fire-box in the 
locomotive and taking the place of grates. On the pan are placed 
heaters or gas generators, six in number, consisting of inclined 
plates of cast iron supported at an angle of 45deg. Opposite to 
each heater is an injector, conveying the oil to the heater, where 
it is instantly converted into gases, oxygen being only furnished 
to the gases in their nascent state for combustion. The oil is con- 
tained in a tank on the tender, from which it is conveyed by lead 
pipes to the injectors, each pair of injectors being controlled by a 
throttle by means of which the fire is regulated as readily as the 
light of alamp. The locomotive used weighed thirty-one tons, 
and was of 150-horse power. Under 851b. of steam the locomotive 
passed over four miles of track in less than eleven minutes. 
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RAILWAY MATTERS. 
THE traffic of the South-Eastern Railway presents an increase of 


Some of the land for the Liverpool Central Station has been 
acquired. 

THE South-Western is now authorised to work the Seaton and 
Beer Railway. 

THE South-Western Company realised upwards of £5000 by the 
visitors to the naval review. 

Lost portmanteaus, parcels, and luggage have cost the South- 
Western £2000 during the last six months. 

A NEw station has been constructed and opened for passenger 
traffie at Old Ford, on the North London line. 


THE Taff Vale Railway dividend for the half-year ended June | ) 0) 


30th will be at the rate of 8 per cent. per annum. 


T workies copeuase of the Great Eastern Railway Company 
wenn tons year reduced to 


extent of £31,773. 
A hemes has been between Calcutta and Darjeeling, 
and t 
ments. 


scheme is approved by the Bengal and India Govern- 


Tue Bedford and London line, on which £3,000,000 have been 
expended, will be opened for mineral and meréhandise traffic next 
month. 

Tue Derwent branch of the Maryport and Carlisle Railway has 
been opened for public traffie and is realising the expectations of the 
directors, 


Tue bill has received the royal assent for authorising @ junction 
of the North London line with the London, Tilbury, South- 
end Railway. 

Tue Wennington and Furness line, connecting the North-Wes- 
tern Railway with the Lake and Furness districts, was opened for 
traffic in June last. 

Ir appease from the Sydney advices that the vag A New 
Soyth Wales contemplates another railway loan in London of 
£3,000,000 sterling. 


Tue new North London station at Haggerston on the City 


Extension is aj hing completion, and will be opened for 
traffic on the ist of September. 

Tue construction of the Cheshire lines the Midland, the 
Great Northern, and the Manchester, Sheffield, and Lincolnshire 


Companies jointly is progressing. 

Tae Arrangements Bill of the London, Chatham, and Dover 
Railway Company discharges the receiver of the Court of Chancery 
from further interference with the tolls. 

On Saturday afternoon the mail due at M 
into a coal train at Flaxton. The engine was 
and two passengers were somewhat seriously injured. 


THE abandonment of the Euston and Charing Cross line will, 
it is thought, prove a great benefit to the Metropolitan District 
Company, with which, to some extent, it would have competed. 

Every facility will be offered by the Metropolitan Company to 
the London and North-Western or any other company for the 
purpose of bringing traffic from the north to the south of London. 

Work has been begun on the Milford Branch Railroad, and it 
will be completed in a few months, The Hartford and Erie road 
has offered to run the branch, giving the town and stockholders 
satisfactory terms. 

THE Lincoln and Honington line was opened for traffic on the 
15th of April, the Doncaster and Gainsborough line on the 15th of 
July, and the March and Spalding line, for local goods traffic only, 
on the Ist of April. 

THE number of passengers conveyed over the North London line 
in the corresponding half of 1866, was 6,993,860, and for the past 
half year en the 30th of June last, 8,120,598, showing an in- 
crease of 1,126,738 passengers. 

Wuen the Rhymney Cogety Dee completed the tunnel line 
from the junction at Caerphilly into Cardiff they will have a line 
in competition with the Taff Vale line into Cardiff, over which 
they now run trains and pay toll. 


Tue Rhode Island locomotive works, of which company 
Governor Burnside is president, have nearly completed their first 

ear’s operations. They now give — to three hundred 
om. Locomotives are built at their works weighing from 
eighteen to forty-five tons. 


Tue Midland Company will not aid in the promotion of any new 
lines next session, but they will be compelled to apply to Parlia- 
ment for permission to raise new capital to provide for the excess 
of expenditure on the estimates and the construction of the Bedford 
and London extension line. 


Tue chairman of the Kingsbridge Company congratulates the 
proprietors on the satisfactory pr s of the works, and on the 
good understanding which exists between them and the South 
Devon directors. ere is reason to hope that the line will be 
completed in the course of two years. 


THE Edgware and Highgate line has been unavoidably delayed by 
circumstances beyond control, but it will probably be approved by 
the Board of Trade before the end of the current month. It is to 
be worked by the Great Northern Company, whose main line it 
joins at the Seven Sisters-road station. There are stations at 
— End (Hornsey), Highgate, Finchley, Hendon, and Mill 


@t four p.m. ran 
off the road, 


THE railway companies centering in Pittsburg have adopted a 
fs which might be imitated with good results elsewhere. They 

ave selected skilful su , whose special duty it will be to 
attend promptly and faithfully to all persons who may be injured 
on or by the ears in the running or management of their roads. 
The eurgeous are to be paid for their services by the railway 
companies. 

THe New York and New Haven Railroad Company have pre- 
sented to Dennis Colgan, the drawtender at East Bridgeport, 
Connecticut, five shares of the capital stock of the company, he 
having, as the resolution says, at the risk of his life and in the face 
of the rats engine, saved the express train from New York 
on the 21st ult., den tute thrown into the river, by making the 
draw secure. 

AcocorDING to a recent report from Islay, in Peru, by Mr. 
Consul Wiltheu, the parties who obtained the ion for a 
railroad from the coast to the city of Arequipa have not been able 
to comply with their contract, the time having expired at which 
they were to have commenced the works. They had been ordered 
to pay the fine, and the Government have declared themselves open 
to fresh proposals. 

THE projected railroad from Cordoba to Salta, Buenos Ayres, 
S. A., a distance of 700 miles, is to be built by the same English 
company that have just completed a road 130 miles long from 
Rosario to Cordoba. The report of the engineers represents the 
route as nearly a level, requiring but little if any heavy work in 
grading. It penetrates exhaustless deposits of pure salt, and the 
line will afford an outlet for copper mines rivalling in richness 
those of Lake Superior. 

Tue third part of a series of reports upon certain accidents that 
have occurred on railways during the months of —_ = , and 
June of the current year, has been recently publish ih gives 
details as to twelves accidents, one of which occurred on the 
Caledonian Railway, one on the Glasgow and South-Western, two 
= > ah Northern, one on the et bp a 

ndon, Brighton, an uth Coast, one on Midland, ‘our 
on the North-Eastern Railway. 








NOTES AND MEMORANDA. 


THE velocity of sound propagated through air at the ~ 
or 78° 


temperature is 1089ft. per second, and at 26°6 deg. Cent. 
pay 1140ft. ™ 

A NEW planet was diseovered y Mr. C. H. F. Peters, of 
Hamilton College, U.S., on the 8th of July last. This new star is 
of the eleventh magnitude. 

IMMENSE deposits of tin ate to have. been discovered in 


Missouri. Hitherto the world 


compelled to rely mostl 
upon the mines of Cornwall for / if 


ordinary supplies of this useful 
me 
been found at Ferdinand, Du 
i nd 


A VALU bed gs 
County, indian. ive and easily 
the quality ent. Umber has hitherto been found only in very 
imited quantities in this country. 


a a is a direct antidote to the poisonous 
wap of oe Bis of Satine, s ought also to answer 4 
€ cases e bining 
with the hydrogen ealbteur. 


eom 

Ir seems to be erronééus to sup that the 
smoothness of the surface of any body has te do 
action of that in a 


body in liberating as 
soda water. th dopende upon the ‘ch purity or impurity of 
its surface, 

THE relation of the velocity of sound to the elasticity = 
density of the air, or other my is thus expressed :—‘‘ The 
velocity is directly proportional to er root of the elasticity 
of the air, and inversely proportional fo the square root of the 
density of the air. 

THE planet Mercury travels at of 48,920 metrés in a 
second, Venus, 30,780; the earth, Sh; tars, 24,650. Of terres. 


trial objects, the best locomotives 
r second, swallows at the rate 
from 300 to 400, 


Tue human range of sound ig 


to 40 metres, and cannon 
16 to 38,000 vibrations in a 


. The lowest notes are, , imperf: and do ae} 
sound well alone, and the highest afs those in orch 
compositions, the range eomprised between 40 and 
4000 vibrations in a second. 

THE Indian race in the United States is di Two 


hundred years ago their number was estimated at 5,000,000, in 
1825 there were 500,000, and at the t time it is believed 
that there are about 350,000. Me: is estimated to contain 
5,000,000 aborigines, and South Ameriéa 7,000,000, 

THE opening of the Amazon river to foreign navigation has been 
followed by a decree of the state of whe the Madeira, 
one of the tributaries of the great river, is also open to fore’ 
trade. The Madeira, with its branch the Rio Grande, has a ingth 
of from 1500 to 2000 miles, for nearly 1000 of which it is navigable. 

At the freezing temperature hydrogen transmits sound at the 
rate of 4164ft. per second, or four times as fast as air, while 
carbonie acid does so at the much fate of 858ft. per second, 
Water conducts sound with more then four times the velocity of 
air ; pine wood, along its fibres, ten times as fast ; and iron seven- 
teen times as fast. 

THE variation in the quantity of oD 


erent parts of the 
kingdom is shown in the returns ‘rat i $ 


diff 

hed by the 

uw 1M, 20°Sin. of rain fell at 
jd, 15°5 at Bi ham, 
, 14 at h, 131 at 
1011 at Live and only 


General. In the first half of the 
Bristol, 20°1 at Glasgow, 18:2 at 
15°4 at Salford, 14°1 at Manc 
Dublin, 13 at Leeds, 12°6 at 

8 at Newcastle. 

rinsed by an aqueous sotesion of plage ld, the evcintive of da 
rep y an aqueous solution i i e evolu’ 
agreeable and unwholsome will bo prevented, while the 
efficiency of the battery will not be injuriously impaired. The 
dilute sulphuric acid may be replaced by a solution of sea salt. 
The addition of pierie acid also to a containing but one 
fluid greatly improves its action. 

THE plant called colocasia is now attracting notice, from the 
curious observations which M. Lecog has communicated to the 
Paris Academy concerning it. Without any apparent cause the 
plant often exhibits a trembling motion, sometimes as as 100 
to 120 vibrations being noticed These undulations are 
strong enough to affect the ne’ ts, and even, it is 
asserted, have caused a similar motion in the flower-pots. 

It is stated that the perchloride of iron, eombined with nm, 
is a good hemostatic in the dase of the bite of leeches, 
&e. Fe peopese it, one part of erchloride of iron is 
hope | pn six Te gd of — aes — of iron ge 

adde y and with care, otherwise such a q ty of 

eoltodion to boil. “Phe com- 


heat will be generated as to cause the 
a well made, is of a yellowish-red colour, perfectly 
impid, and produces on the skit a yellow pellicle, which retains 


great e J 

M. Rareser? describes to the Academy of Sciences various ex- 
periments in inis medicines in the form of a snuff, to 
act by ion thro’ the membrane of the nose. Sugar 

wdered with hydrochlorate of mo and taken in this way he 
ound useful in violent headache. mixed five centigrammes of 
the morphia with two grammes of powdered s , and in some 
cases strengthened the dose. He thinks digitalis, nux vomica, 
iodide of potassium, calomel, &c., may be administered with 
advantage in this way. 


Fresu discoveries of bituminous shales, of yielding 
petroleum by distillation, are constantly made in Fran 
One of the most recently worked deposits is of Vagnas, in 


Ardéche, which is really more of the “ boghead” type than of the 
bituminous shale series. Its texture is dense and pt aor resem- 


bling a carbonised and compressed peat. The peaty charatter is 
still further shown by the premaes se a number of fibres, 
which may be seen with the naked which pass from 
surface into the interior of the substance 


oh ae of the pure oil and a larger quantity of secondary 
products. 

To such wonderful perfection has the process of manufacturing 
test objects for microscopes been carried, that M. Nobert, of Griefs- 
wald, in Prussia, has engraved lines upon glass so close — 
that upwards of eighty thousand would go in the space of an 


English inch. Several series of these lines were engraved upon one 
slip of glass. By these the wer of any object-glass 
pe ple MO). a CEPI 
rival, many na‘ ec’ ve 

this pu e delicate lines on some of ihe Pascocion one 
sepa from each other by the 1- part of an inch, while 
the finest lines engraved by M. N are ot more than the 
1-100,000th part of an inch apart, 


In the course of the excavations at the West Dock works, oppo 
site Messrs. Earle’s cement works at Hi the navvies have come 
upon a stratum of dark soil, in which a number of trees in 
horizontal position were met with. bay | are oak, in excellent 
condition, and remarkably hard. Besides these interesting remains 
of a long age a large number of acorns and hazel nuts were 
found, and some oyster and mussel shells. The is the 
more interesting to feolosists, seeing that trees were found at a 
depth of about 19ft. iw the water line of the river. The wood 
was of a similar nature to that found when the Victoria Dock 
extension was in goes far to prove the correctness of 
the supposition that Holderness and this part of the river were 
once covered with a dense forest. The trees at the Victoria Dock 
were found at about the same depth. The oyster shells are charac- 
terised as very much er than those ordinarily seen, but no 


remains of other fish wh 


at the rate of 30 metres | he 





MISCELLANEA. 
2124 PATENTS were passed in the year 1866. 
PROFESSOR AGASS(Z says the Florida reefs were 70,000 years in 
being formed. 


A sTonG feeling is growing up against the Street-Barry plan for 
the new law courts. 


A TELEGRAPHIC line to Arequipa has been recently finished, and 
is now in full operation. 

Mr. JonN Brown, of the Atlas Works, Sheffield, has received 
the honour of knighthood. 

It has been announced that there are no fewer than 341 manu- 
facturers of false teeth in Paris. 


one Pot pn EXT caningly severe on the Sheffield out- 
eit ee e first one ever built in the state, has 
Moe ey lar the famous Pilot Knob. 

oD Lr! lens 
PR od pong hy J) | Lene fey haa 


is. 
its of tin have been discovered 


Att the new k of the London, Brighton, and South 
oat faery stated to have been taken up. 

Tap bonded ouses recently erected by Messrs. Dunvilie and 
Co., Belfast, @ontain about 2,079,000 gallons of whisky. 

ALL @ bitumen, such as asphaltum, elastic bitumen, 


eaoutchous, &¢,, #6 found in Tennessee and northern Alabama. 

THE gas J! the metropolis are agitating for a reduction 
of their weekly labour from eighty-four to fifty-six 
urs. 


A GREAT I occurred in Mulhouse. Two larve cotton 
factories have urnt down, and the damage is estimated at 
2,000,000f, 

THE —e. Which grows wild in unlimited quantities in 
California, serve all the purposes of upholsterer’s curled 
hair and ,. 

Krupr’s now exhibiting at Paris, has been presented 
to the co manufacturer. It will be employed on the 
eoast fo: fear Hamburg or Keil. 

Asovur 40,000 fh, of fossil ivory, that is to say, the tusks of at 
least 100 manmimoths, are Restore ter every year in New Siberia, 


and the supply seems to be inexhaustible. 


THE result | e rations which have been made proves the 
= f a te China through Barmah. The investiga- 
‘ons beyond the frontier are to commence. 


NN oe 
t . Pe 0 
rips WS Te 


wan s of i cotton, or that 76 be on 
the shi uring the year en of September, 
is now set down at about 000,008 bales 

A LaRG# * paint, of various and of superior 
quality, has ? me fe of Pine Plains, seven 
miles from » Et is thrie in length. 


Tur iro Crates, purchased from the United States by 
France, st J: ma the ocean a few days ago, but her rudder 
getting out , She has put back to New York for repair. 

An impottei¢ dl@tse of the London Traffic Regulation Bill pro- 
vides that, éertain limits to be specially named, no coals 
shall be 6F Whloaded, and no casks lowered or drawn up by 
means of ropes a6Pess the footway. 


THE 15in, gun at Shoeburyness, with American powder 
and American as been defeated by a t which has beon 
repeatedly an English gun of less than two-thirds its 
weight, with a smaller charge of powder. 

IF we a belisve the Nord, the Paris Exhibition building will 
not be p dow ae soon as the Exhibition is over, but will be 
used for ant nal bazaar, in which the productions of all 
parts of the 1 be offered for sale. 


emg 4 * #6 Made that the railway system of pilfering from 


packages lias this year commenced with even more than 
tal foros, in instances boxes are lightened of their con- 
tents, and ferior birds are substituted for choice ones. 


Boot 





Tue Ne are 


Building-block Company ing 
patent bri long narrow slit or air chamber, which they 
claim will constructed therewith cooler in summer 
end warmer when built with ordinary brick. The 
bricks are made of @ M@etture of cement and shell lime. 

THE 


French kets are ing in very fast, and 
there are now store to arm several divisions, but the 
men, especially in regiments, are very imperfect in hand- 

the new weapon, Fag in spite of the extensive drill to which 
are 








are Foy tag not likely to learn its use thoroughly 
some time to coms. 

A GREAT has just been deposited in the 

museum of teed stem, d consisting of 

a of ques is , Side, and move = 

i sandstone, whic’ 
with ligt = ike @ piece of rubber or gutta- 
from and after the of the new Inland Revenue Act 


n doc are to ble with the stamp duty of 1d. 
it lettore of allotanus of aziy share of any company or proposed 
company, ps4 of any loan ralogt or a By any sch 
com ; on certificates, on or er docu- 
feoake in reepest of ay loan. 
ede gine the danger of dencoying ir oe 





guns—the danger of destroying 


and the with 
80 


ba Find itself the 
of a rifled gun will for the future be 
extent. 


i 


THE tions of the various bran of afforded 
to the of 9,000 workmen em in the ot Iron 
Works, which have attracted so much of the notice jury and 
of visitors to the Paris Exhibition, have been li presented 
to the ional division of the South ery 2 | Museum by 
Mr. , the head of the Creusot works, President of 
the Corps Legislatif. 

is an ment in favour of the English system 
which has Been strangely neglected. 8S that smooth- 
Fore fires ite big shot sud ‘makes its ig bole wind and 
water. that the crew neglect to plug hole and 
that the sinks. An enemy’s vessel has gone and is of 
no further use toanybody. But if the rifled guns in turn- 
ing the batteries them into a slaughter! no longer 
tenable the enemy one more man-of-war is added to 
the victorious navy. 


road projects as follows:—‘‘In Ohio we are getting up new railroads, 

and some of them of great merit. The H Valley (or 

Mineral) is y commenced, and of great 

value to the district in which it lies, but it is now ng ate 

a much project, viz., the extension of the | ae 
to Toledo. 1n other words, this will be a 

the same functions f which the 


in Ohio, and 
Glareland, Ohumbus, and Little Mian! does for r York. 
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EXHIBITION—PASSENGER ENGINE 
BY MESSRS. KITSON AND CO., LEEDS. 


PARIS 
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THE METROPOLITAN MEAT AND POULTRY 
MARKET. 


No. L 


Tur dijo st this merlot nog, ie Gapupe of eradien the 
designs of Mr, Horace Jones, bi fete is, as will be seen 
in the aecompanying si y on eet Smithfield, 
at the side of ong lens, and for the the work a 
consid: amount of property ad. been by 
the tion of London, under their ‘‘ Market Act.” Below 
ths site lies the goods station of the Greet Western and M 


position of the kets 

Fic} Sy ape 

Fe CE ae 
e shops over means 


mar 
various convenient points throughout the 
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SMITHFIELD. 


effective arrangement has been designed by the engineers of the | 


railway, Messrs. John Fowler and T. Marr Johnson, to prevent 
the possibility of smoke or steam arising from the engines entering 
the markets. : 
The substructure, or more properly the railway depét, isan im- 
portant piece of engineering, the retaining walls containing over 
2000 rods of first-rate brickwork, such as the line is justly cele- 
brated for, to receive the ends of the girders, which are wronght 
iron plate; the main girder is 4ft. deep, and the cross girder /ft., 
but the depths of the girders vary so much that we on a 
future occasion propose to give them in detail, and 240 wrought 
iron stancheons set on stone bases carry the centres which 
are framed into them. It would occupy more space than 
our columns afford to go into the details of the substruc- 





iy 













may be gleaned from the fact that 300,000 cubic ex of 
excavation had to be accomplished, about five miles of girders 
placed in position, and upwards of five square acres of asphalte 
spread over the concrete on the arches and w all of which has 
been executed in a space of time so short as to eevetentek 


will be made the east nnd vest iden. Tt i to 
i on the eas wes 

i to 60ft., besides Be Ave geen tt road- 
wide in the clear, will pass through the centre of the 


wa 
cashele from north to south, thus connecting Smithfield with St. 


The section on 154 shows the mode of construction from 
beneath to the ridge; the shops, as seen from the draw- 


vided by wrought iron framing. The front shops 
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open to the main roof, and in them the meat will be exposed for 
sale. After business hours the stock can be removed into the 
back shops, which will be enclosed by steel revolving shutters. 
At the rear of the back shop will be a small office or counting 
room from which winding stairs will lead to a retiring room on the 
second floor, This last-named room will be a great boon to the 
tenants of shops as a place to take their meals or transact their 
rivate business free from interruption, and has given great satis- 
action to the tradesmen interested in the matter. On the upper 
floor W.C.s and lavatories will be provided; over this is a light 
roof, between which and the main roof of the building ample 
ventilation is afforded. 

The illustration on page 151 is of gateways, so clear in its details 
that comment is rendered unnecessary, us its construction and 
beauty can be seen at a glance. 





ture just now, but some idea of the magnitude of the work 





FOREIGN AND COLONIAL RAILWAYS. 

THE annexed statement presents at a glance the progress made 
by the old network of the Northern of France Railway, which may 
be fairly termed the most prosperous railway undertaking in 
Europe: 














Year, Miles Worked, Traffic Receipts. | Working Expenses. 
1457 5108 £2,011,640 £758,080 
1858 5564 2,169,440 894.960 
1859 591} 2,279,169 851,880 
1860 64 2,424,280 931,680 
1861 604 2,564,480 957,560 
1862 631} 2,626,560 1,042 560 
1853 658 2,69" .720 1,099,920 
1864 658 2,862,480 1,024,880 
1865 6584 3,108,080 1,138,360 
1866 666 3,247,160 1,316,440 


The ratio of expenditure to receipt was thus, in 1857, 37°70 per 
cent.; in 1858, 38°00 per cent.; in 1859, 37°50 per cent.; in 1860, 
38°40 per cent.; in 1861, 37°40 per cent.; in 1862, 39°70 per cent.; 
in 1863, 37°40 per cent.; in 1864, 35°80 per cent.; in 1865, 36°60 
per cent.; and in 1866, 40°50 per cent. It will be seen that the net 

rofit realised was, in 1857, £1,253,560; in 1858, £1,344,480; in 

859, £1,418,.280; in 1860, £1,492,600; in 1861, £€1,607,120; in 
1862, £1.584,000; in 1863, £1,687,800; in 1864, £1,837,600; in 1865, 
£1,969,720; and in 1866, £1,930,720. Thus, in ten years this 
thriving railway made an aggregate profit of £16,125,880. This 
great result is attributable to the international character of the 
traffic and the great coal movement over the network, in conse- 
uence of the success which has attended the working of coal in 
the department of the Pas-de-Calais, an industry which only 
dates from the inauguration of the second French empire, that is, 
from 1852. The quantity of coal conveved over the system was, 
in 1857, 1,032,315 tons; in 1858, 1,535,136 tons; in 1859, 1,695,186 
tons; in 1860, 1,875,343 tons; in 1861, 1,907,832 tons; in 1862, 
2,064,058 tons; in 1863, 2,157,272 tons; in 1864, 2,577,950 tons; 
in 1865, 2.984,751 tons; and in 1866, 3,331,239 tons, The re- 
ceipts derived from the conveyance of coal were, in 1857, 
£235,226; in 1858, £365,184; in 1859, £368,850; in 1860, £410,243; 
in 1861, £387,129; in 1862, £376,328; in 1863, £379.409; in 1864, 
£459,295; in 1865, £541,688; and in 1866, £569,694. It will be 
seen that the rate charged per mile for the conveyance of coal over 
the system has been materially reduced of late years. A large 
pam of the ever-increasing quantity of coal sent by Belgium 
France passes over the system. In consequence of the great 
increase of the traffic the company received the following addi- 
=— plant in the ge of 1866: 72 locomotives for 
rains, carriages for passengers, and 2958 goods wagons. 
The fixed plant in the company’s workshops also received last year 
some necessary augmentations in order to maintain it on a foot- 
ing bearing a due proportion to the increase of the rolling stock, 
as well as to enable it to keep pace with the improvements intro- 
duced from time to time in processes of fabrication and mainte- 
nance. In the course of the current year the company has 
opened lines between Boulogne and Calais, and between Amiens 
and Rouen, and it is now prosecuting lines from Amiens to Terg- 
nier, from Laon to the frontier, and from Anor to Valenciennes. 
We believe, indeed, that traffic has also been commenced provisionally 
with « single line on the Amiens and Tergnier section ; in order to 











increase the safety of the public the company has installed a 
system of signals borrowed from Germany, where the working of 
single lines is carried on on a great scale. On the line from Laon 
to the frontier, the plans of 36} miles comprised between Laon and 
Hirson have been submitted for ministerial approval ; the works of 
92 miles between Hirson and the Belgian frontier at Momignies, 
have been let and are in course of execution. As regards the Anor 
and Valenciennes line, it may be remarked that the works are in 
course of execution on 193 miles, between Anor and Aulnoye, 
where the line crosses that from St. Quentin to Erque lines. The 
plans of the next section from Aulnoye to Valenciennes, a distance 
of 21} miles, are completed, and the works will be commenced in 
the course of the current season. The only other lines conceded 
to the Northern of France Company, and the construction of which 
has yet to be l, are sections from Beauvais to Gournay, 
and from Senlis to Crépy, which have between them a length of 
31 — 

n interesting report has just been presented to the Victorian 
(Australia) Legislature on the working of the Victorian State 
railways in 1866, These railways, it will be remembered, were 
constructed with capital borrowed by the colony of Victoria, on 
debentures bearing an interest of 6 per cent. per annum, and 
guaranteed by the Victorian Government. The amount authorised 
to be borrowed was £8,874,600; and the sum actually raised at 
the close of 1866 was £8, 193,355. The net revenue acquired last 
year having been £320,037, it follows that the return obtained 
upon the debentures issued and bearing interest was at the rate of 
3°906 per cent. per annum, The guarantee of the Colonial Govern- 
ment had accordingly to be made good to the extent of 2°094 per cent. 
perannum. Consi ering, however, that the lines have not been 
in operation many years; that their management is still, to some 
extent, of a tentative character; and that the population of the 
colony is still only limited (although it is expanding every year), 
there is no cause for discouragement, more especially as the 
railways, even if they have not cleared the guarantee, can scarcely 
fail to have given a stimulus to the general trade of the colony. 
It is important to remark that the total expenditure made on the 
lines (the aggregate length of which is 254 miles) to the close of 
1866, was £10,437,454, of which, however, only £8,706,913 was 
oan against the debenture account, the difference referring 
to the loss sustained by the Colonial Treasury on the interest 
account (and which ted, to D ber 3lst, 1866, to 
£1,405,300), the cost of preliminary surveys, &c. The Colonial 
Government hopes, of course, to recoup itself one day in respect 
to the advances made for interest. The increase in the traffic 
last year was £4161, but the increase in the working expenses 
during the last year having been £13,316, it follows that 
the net revenue acquired declined during the year to 
the extent of £9154. The result was attributable to the 
low, perhaps too low, rates at which passengers were carried 
last year, and to the somewhat lavish issue of excursion tickets, 
the result being that although 1,132,275 passengers were conveyed 
over the lines last year, as compared with 1,066,178 in 1865, the 

mger revenue fell off last year to the extent of £6758, although 

he receipts from goods expanded to the extent of £10,199. The 
total receipts of last year were £589,637, and the total working 
expenses were £269,600. The ratio of the working ex s to 
the traffic receipts last year was thus 45°72 per cent. It is evident 
that economy presides over the administration of the traffic of the 
Victorian lines. When the lines cease to be a burthen to the colonial 
treasury we may expect to see some extensions undertaken, as 











254 miles of railway cannot meet fully the requirements of a 
pera of the future importance which Victoria seems destined to 
attain. 

An event of considerable importance has occurred this month in 
connection with the establishment of European railways. This is 
the opening of the ‘‘passage of the Brenner” by the South 
Austrian, Lombardo-Venetian, and Central Italy Railway Com- 

y. This pas: of the Brenner occurs on the company’s 
ine grows of lines, on which no less a sum than £1,326,095 
was ded last year. The Tyrolese group of lines comprises 
al 216} miles of railway, of which 73h miles relate to the 
Botzen and Innsbruck line, which has just been opened for traffic, 
and on which the passage of the Brenner occurs. At Innsbruck, 
w will form an important working centre for the Tyrolese 
lines, some necessary works have been carried out of late. Thus 
the engine-sheds, and coal depéts have been enlarged, 
the especially being found too small for the heavy 
and powerful ope intended to be employed on the gradients of 
the 5 opening of the Innsbruck and Botzen line has 
been somewhat delayed by the political events of 1866, no less than 
10,000 Italian workmen having quitted their employment upon 
the line last year, and that, too, at a period most favourable for 
giiing a great impetus to the works, which were heavy and 

ifficult, and to which we may make some future allusion. The 
directors have made efforts to repair the loss of time thus 
sustained, but in those efforts they have not been altogether 
successful. What is, however, of far more importance the 
ae made as to the cost of the works have not been 
exceeded. 


MESSRS. KITSON’S ENGINE IN THE PARIS 
EXHIBITION. 
AT page 150 we illustrate a fine passenger locomotive exhibited by 
Messrs. Kitson and Co., of Leeds. The design of this engine 
leaves little to be desired, and in point of finish the workmanship 
fully maintains the high character long enjoyed by the firm. The 
following are the principal dimensions :— 

Diameter of cylinders, 1ft. 4in.; stroke of cylinders, 1ft. 10in.; 
distance between centres of cylinders, 2ft. 5in.; diameter of coupled 
wheels, 5ft. .Gin.; diameter of leading wheels, 4ft.; total wheel 
base, 15ft. bin.; centres of coupled wheels, 7ft. 9in.; length of 
barrel of boiler, 10ft. Gin.; diameter of barrel of boiler outside, 
3ft. 10in.; height of centre line of boiler above rail, 6ft. 1}in.; 
length of fire-box casing, 4ft. 9in.; height of ditto at front, 
6ft. 6jin.; height of ditto at back, 5ft. 9jin., width of fire-box 
casing at bottom, 4ft.; length of fire-grate, 4ft. 2in.; width of 
ditto, 3ft. 5in.; height of fire-box at front, 4ft. 10jin.; height of 
ditto at back, 4ft. ljin.; length of tubes between tube plates, 
10ft. 94in.; diameter of ditto outside, 2in.; number of tubes, 140. 
Heating surface : Tubes (external surface), 790 square feet; fire- 
box, 82 square feet; total, 872 square feet; area of fire-grate, 14} 
square feet; steam space with water level 4in. above fire-box 
crown, 36 cubic feet; weight of engine empty—on leading wheels, 
| tons; ditto on driving wheels, 8} tons; ditto on trailing wheels, 











8} tons; total 25§ tons; weight of engine in working order —on 
leading wheels, 9 tons; ditto on driving wheels, 94 tons; ditto on 
trailing wheels, 94 tons; total, 28 tons. 








NOTES FROM PARIS. 
(From our Correspondent.) 


Tue Imperial fétes are invariably marked by the announcement 
of some important acts or proposals, and the present year forms no 
exception to the rule, the Imperial decree this year referring to 
the completion of the means of communication, which are set out 
on a grand scale. 

On the 15th of August, the féte of Napoleon, Louis Napoleon 
addressed a letter to the Minister of the Interior, in which his 
Majesty, after dwelling on the importance of good means of com- 
munication in increasing the power and wealth of the country— 
says that he has instructed the Minister of Public Works to draw 
up plans for certain new lines of railway, the improvement of the 
canals, and of the navigation of the rivers of France; moreover, 
that the construction of a complete system of local railways is an 
essential condition of the prosperity of the country and especially 
of the rural population. The Ministers of the Interior and of 
Finance have been instructed to draw up a plan for the completion 
of the vicinal or local railways within a period of ten years, to be 
executed conjointly by the communes, the departments, and the 
state; and the Emperor has further charged the ministry to esta- 
blish a special fund for providing the funds on long annuities. The 
whole of the plans and estimates are ordered to be ready to be laid 
before the Corps Legislatif next session. 

In a note on the subject drawn up by the Minister of the Inte- 
rior, it is stated that, out of 83,000 killometres of main lines of 
railway ordered to be constructed, 72,000 have been completed, 
and the remainder will shortly be so. That portion of the plan 
may, therefore, be looked upon as accomplished. 

As regards the lines of secondary, but still of general interest, 
49,000 killometres have been accomplished, and the 32,000 which 
form the remainder are in various stages of advancement, and may 
be completed in a few years, provided the annual grants be in- 
creased by four or five millions of francs, 

The total extent of locai or vicinal railways considered requisite 
amounts to 354,000 kilometres (221,250 miles); of this total 118,000 
kilometres are executed, 68,000 more are commenced, and 168,000 
remain still simply on paper, and the compiaints of theagricultural 
districts remark sadly on the want of proper means of communication. 
The minister is of opinion that in ten years, and at the cost of 800 
millions francs (£32,000,000) the whole may be completed. This 
sum is made up, forty-one millions per annum at present provided 
by the state; twenty millions per annum by the communes, ten 
millions per annum by the departments, and an additional sub- 
scription of ten millions per annum to be supplied by the state, 
altogether eighty-one millions (£3,240,000) per annum. Of this 
800 millions, 300 are set down for maintenance, and 500 for con- 
struction, but the minister is of opinion that the extent of the 
lines required will be found to be less than the amount set down, 
and the total cost will be diminished in the same ratio. The 
money, he proposes, should be raised on thirty years’ annuities at 
4 per cent. 

In support of the views thus enunciated by the Minister of the 
Interior, he quotes the opinion of the Minister of Finance, which 
deserves to be given entire:- 

“*My colleague is convinced that our finances being freed in 1868 
from those exceptionalexpenses which have hitherto weighed upon 
them, and the resources of the state increasing in consequence of 
the impetus which peace will give to the revenues, there is no 
tenacity in undertaking the proposed temporary charge on the 
state.” 

The Minister of the Interior does not conceal the fact that the 
calculations are only approximative, and that the load will bear 
very unequal on the country, as in mountainous and thinly 
populated countries the cost of construction must be greater and 
the returns less than in well populated plains. 

In reply to the Emperor’s letter of the 15th instant, the Minister 
of the Interior recommended that the municipal councils should be 
immediately called upon to divide the proposed lines into three 
classes according to their importance and urgency, and that such 
classification should be reconsidered, and finally settled by assem- 
blies formed of the conseil general, and the local councils and 
mayors in each canton. 

These documents are followed by an imperial decree embodying 
the ministerial recommendations, and ordering the various 
inquiries to be commenced immediately and terminated in the 
month of November; and the Minister of the Interior has issued 
acircular to the prefects of the departments to carry out the 
instructions of the decree. 

The railway between Pont Audemer and Gisors was open last 
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month; the delayed time between the last-named place and 
Pont MoT Archethos been commenced, and is expected to be finished 
in fifteen months. The completion of this line will furnish another 
line of communication between Paris and Rouen. 

A project is on foot for forming a branch line from the Gap au Col 
la Croix on the frontier of France and Italy; this would communi- 
cate with the Piquerol, Torre, Pellice road, which is to be con- 
structed next year; if Case peaierts sos Seeee ott Tein WEE Ue 

distant fi hours from Marseilles. 

Italian Government seems to be making an effort, in the 
midst of all its difficulties, to set the railway works going again: a 
sum of fifty-three millions of francs appears in the budget for the 
operations of the current year. Col. Heine, of the American 
legation, made a statement before the Society of Civil Engineers 
of Paris, concerning the condition of the Great Pacifie Railway, 
which is to unite the Missouri with the Sacramento. Three years, 
it is-stated, will be sufficient to accomplish the work. here 
remain nearly 1900 miles to complete, but the rails are being laid 
at the rate of two and a-half miles per day at the two ends; the 
nature of the favours the operations greatly, the prairies 
are level, and the tunnels of the rocky mountains and of the Sierra 
Nevada never exceed about 1600ft. to 1700ft. in length. This line 
will pass through the territory of the Mormons, and through the 
rich copper and silver districts of Colorado and Nevada. 

Since the transatlantic cables have been working with grand 
results, our neighbours on this side of the Channel are naturally 
exceedingly anxious to possess one of their own, and pamphlets 
and propositions on the subject fly about like leaves in October, 
One gentleman proposes a very notable scheme, which it is but fair 
to give in his own words, or at least in their equivalents :—‘* The 
simplest way would be to buy one of the two existing cables, one 
being quite sufficient for the service of the English. It should 
then be cut at twenty or twenty-five kilometres distance from the 
shore, and united to that to be established at Brest.” Has the 
proposition been made to the English company yet? It is a pity 
the directors should not know that there is a possible customer for 
one of their cables-—provided they have no use for it ! 

Paris, Aug. 21st, 1867. 








THE NEW LAW COURTS. 


AN examination of the course of architectural compe- 
titions and their results would be a valuable addition to 
the list of subjects laid down by the Royal Institute of 
British Architects for the study of its pupils. It would be 
eminently practical, and would tend, we may fairly 
hope, to the reduction of the science of competition 
to something like system. It is instructive to follow 
an architectural competition from its first announce- 
ment in the press to that indefinite period when the 
premium is awarded—if, indeed, it ever be given. From 
the first moment rumours begin to circulate, and too often 
these point to a result which means the ludicrous termina- 
tion to what was believed to be a sober reality; and so we 
find the public interests suffer. 

Now let us take a striking illustration of the subject— 
the course followed in the great competition for the pro- 
posed “ Courts of Justice.” The competition was a grand 
one, its object to obtain the very best building that the 
genius of our architects could produce. The site being in 
the very heart of London, it was necessary for the better 
transaction of the legal business to group all the courts and 
offices under one roof in the most systematic manner, 
combined with a structure worthy of the British nation. 
What were the steps taken to bring about a satisfactory 
result? Of course, a royal commission was “ issued ”—we 
can do nothing now-a-days without a royal commission, 
and very little with one—but in this case the commission 
did the very best such a heterogeneous body could, that is 
to say, they set to work at once to obtain information, and 
eventually issued a set of instructions, masterly in their 
way, but utterly inadequate for the purpose. They first 
committed the + mistake of ignoring the grand oppor- 
tunity offered them by the Thames Embankment, and 
decided upon erecting the building on a comparatively con- 
fined site, deficient in means of access for the public, 
frightfully expensive, and so cramped that it seemed next 
to an impossibility to place the buildings required on the 
ground allowed for the purpose. The commissioners then 
cast about for architects to compete, and instead of offering 
at least the usual reward for the services of the most 
eminent men in the profession, they higgled about terms, 
until several of those who were asked to compete refused. 
Then came a “row” in the House of Commons, as our 
readers will remember, on account of only six architects 
being invited—or, rather “accepting” the invitation. It 
was then and there decided to increase the number, and that 
a fair professional fee was to be paid each competitor. 
Accordingly it was agreed upon between the architects and 
the commissioners that a sum of £800 should be paid to 
each of the competitors except the successful one, who 
is to be employed as the architect of the building; and 
further, saith the commissioners, “The architect employed 
shall receive £5 per cent. commission on the amount of the 
contract or contracts, and on any extras the amount of which 
shall have been previously authorised by the Treasury.” In 
several other clauses “ the architect” is spoken of, and not 
two or three architects. The inference then is, that each 
competitor set himself to work to produce the very best 
a and elevation in his power under the impression that 

e who sent in the best plan and elevation, coupled, would 
be employed to carry out the work in its integrity. If the 
competitors had not been led to understand that one only 
would be selected, there is no doubt but partnership plans 
and elevations which would dovetail into each other would 
have emanated from the pencils of some of the competitors, 
and the two thus combined would have been in a position 
to carry out the work; but any man that ever designed a ten- 
roomed house well knows the absolute necessity of having 
the plan before him to work out the elevation. To attempt 
to fit the one to the other when executed by two men, each 
ignorant of the ideas of his fellow, is absurd and ridiculous 
in the extreme. The judges of designs appointed by the 
late Government were the Chancellor of the Exchequer, 
the first Commissioner of her Majesty's Public Works, her 
Majesty’s Attorney-General, the Lord Chief Justice of 
England, and one layman, Sir William Stirling Maxwell, 
Bart.; but instead of these gentlemen being named ex officio 
they were commissioned by their several names “ de facto,” 
so that when the late Government went out of office 
Lord Derby’s Cabinet ministers had no more to do with 
the matter than the ministers of the Emperor Theo- 
dorus. Now, how much do these gentlemen know about 
architecture? The judges thus selected might almost 





as well decide a competition by engineers for the con- 
struction of a steam engine or an electric telegraph. We 
are fully assured not one man of any repute in the 
fession would accept their judgment as altogether satisfac- 
tory. One very old adage well known in the building 
trade applies in this case—“ Any man will undertake to 
build a house, but he will never attempt to make a pair of 
shoes unless he be brought up to the trade.” 

The plans, &e., were sent into the commissioners last 
January, and it is not too much to say that a more splen- 
didly-executed set of drawings were never submitted for 
competition, “The Quarterly Review” and Mr. Welby Pugin 
to the contrary notwithstanding. But putting the merit 
of the artistic question aside, let us revert to the practical 
view. The most important element in the business was 
the plan displayed by each competitor; and to show 
how deeply this was felt by the commissioners, we 
may mention that: they required architects to furnish 
tracings from original drawing to each department of 
law and equity, so as to have a decided opinion expressed 
by those who best know the requirements of their several 
offices and necessary adjuncts. Besides, two professional as- 
sessors were appointed, namely, Messrs. Shaw and Pownall, 
whose duty it was to carefully scan the plans and give an 
opinion as to how far each competitor had complied with 


the instructions and requirements of the proposed build- 
ings. No doubt these last-named gentlemen were eminently 
adapted for the position, so far as purely architectural 
planning was concerned, but they knew no more than the 
competitors themselves what were the chief requirements 
of the legal profession and those concerned in the business 
of the law courts. 

Perhaps, if the truth must be laid bare before the 
public, the judges of desi who are legislators, were 
much more occupied with uestion of Reform than the 
architectural merits of the and therefore we may 
fairly assume that they would be partly guided in their 
decision by the reports which they receive from 


their professional assessors, but more ially from the 
gentlemen at the heads of the various departments. 
Let us see how this practical view of the question has 


been followed out. The first report received was that of 
Messrs. Shaw and Pownall, which will be seen in the 
following table, which is a careful and disinterested 
analysis of the “marks” given to each competitor by the 

departments and the professional assessors. 1 shows 
that the architect under w name it appears is first, or 
‘equal to first, in the opinion of the department in question ; 
2, that he is second; * shows the finding of Messrs, Shaw 
and Pownall :— 
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Another report was received from the bar and solicitors’ 
committee in reply to certain questions addressed to them 
by Mr. Field, the secretary of the Commission, and there 
can be no doubt it was in favour of Mr. Waterhouse 
only. About this time, and not before, strange to tell, 
Messrs. Shaw and Pownall were added to the list of judges 
of designs, even though they had expressed a decided 
opinion in favour of Mr. Bats who had exceeded 
the site by 46ft. in width. What could have been 
more unjust to the nine other competitors? But we must 
take into consideration that the bar and solicitors place 
Mr. Waterhouse first, so that we may fairly assume that, 
although inferior to Mr. Scott in point of marks, this 
“double first” places both those gentlemen even. What 
do we, therefore, deduce from these figures but the indis- 
putable fact that the plans sent in by Mr. George G. 
Scott, R.A., and by Mr. Alfred Waterhouse are by far the 
best in the opinion of those persons well able to judge / 
Oddly enough, the Judges of Designs have ignored the 
figures, and have recommended the incongruous junction 
of the plans and designs sent in by Mr. Edward Barry and 
Mr. Street. How is this to be accounted for? Rumour 
has it (we do not say it is truth—we hope not) that the 
Judges of Designs only met for the dispatch of business on 
three several occasions. Even then we are at a loss, for, as 
we have shown, Mr. Scott and Mr. Waterhouse have been 

laced by all parties except the assessors at the head of the 
ist, aud we feel sure the public will never submit to the 
judgment of two gentlemen only, no matter how clever 
they may be; and, further, we, on behalf of that — 
demand to know the reason why an inferior plan to 
either has been chosen, or why an elevation has been 
selected for the Palace of Justice, which scarcely an indi- 
vidual has come forward to defend, although it has been 
well criticised. Mr. Street’s drawings are very pretty and 
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On forty-three points on which the officers of the 
different depariments have reported hey appear 
to assign the of merit to the four 
architects who, in their judgment, take the 
highest places, as follows: — 
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| placed by the officers first, or equal to first, 
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Registrars in Chancery, 12 L; 
Court of Probate and Divorce, 41 00; 
Appellate Court and Rooms, 57 BER. . 
| 
' 
1 Of four of the points on which other architects are 
placed first, or equal to first, Messrs, 8, aud IP. 
2 give the palm to Mr, Barry. 


we 





Of the twenty-one points on which the officers ot 
the general departincnts have omitted to report, 
Messrs, 8S. and P. give the paluw to Mr. Barry, 
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attractive as artistic sketches, but where is p of 
mind and architectural knowledge displayed in their 
monastic style? Heavy severity is not what we want in 
this age. The greatest blow that Gothic architecture eould 
suffer would be the carrying out of Mr. Street’s views. 
and in this respect we hope the judges will reconsider their 
awari., There is in England a competent body to decide 
this vexed question, namely, the Royal Institute of British 
Architects, to whom we on a former coon Saeed 
the matter should be at once referred, and with their de- 
cision the public will, we fancy, be content. Every man 
to his calling—and thus we say Mr. Gladstoneis a first-rate 
politician, the Lord Chief Justice an eminent lawyer, but 
they are not necessarily good architects, and the present 
position of the competition is as unsatisfactory as possible. 


Tue plan at present proposed for the iron forts is: In front Sin. 
plates 21ft. long by dft., laid horizontally, behind them a row of 
vertical plates l6in. by 5in. in section, and behind them again 
similar plates 16in. by 5in. laid horizontally. To support this 
structure in rear there are a number of iron uprights which have a 
section of 12in. by 5in. They are placed two and two, with an 
interval of 2ft. 3in. between each pair and the next. Strong bolts 
pass from the front through all the plates, and bind every pair of 
uprights tightly to the armour by clainps and nuts. 

A VERY ingenious piece of mechanism for the detection and ex- 
traction of bullets in wounds has been devised by Mr. Sylvan de 
Wilde. The probe, consisting of two steel wires insulated from 
each other, is connected with an electric horse-shoe magnet and a 
bell, and when introduced into the wound, it touches the bullet, 
the circle is completed, and the bell rings. The forceps act on the 
same principle, and are intended, first to detect, then to seize the 
bullet. They have points and not pallets or spoons. The 
points of the probe are kept sheathed on introduction to a wound, 
and not uncovered until oonapensd bullet is felt. This is effected 
by means of a sliding tube. Mr. De Wilde's probe is a sensitive 
artificial finger, which enters deeply into the tissues, and gives the 
— at once when it detects the hidden source of mischief below. 
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NOTICE. 


*,* The office of Toe Encinzer at the Paris Exhibition 
zs situated close, to the round the building, 
and ite to the English boiler-house. Our corre- 
spondents in Paris will be happy to be of use to. an 
of our English or continental subscribers visiting t 
Exhibition. } 

Messrs.. Kirklands have undertaken the agency of this 
journal at the Exhibition, and it will always be found on 
sale at their English newspaper office, Gallery VII. 





TO CORRESPONDENTS. 

*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
compels us to go to press at an early hour on the morning of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o’clock on the Thursday 
evening of each week. es : 

*,” Letters intended for publication must be accompanied by the 
names and addresses of the writers,not necessarily for insertion, 
but as an evidence of good faith. . 

*,* Wecannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 

R. Y. R.— Thanks. We will attend to the matter. 

W. P.—Wehave generally heard the instrument called a scribing block. . 

A. S.—“ Lardner on the Steam Engine,” Weale’s Series; ‘' Bourne’s Catechism of 
the Steam Engine.” f ‘ 

A CORRESPONDENT.—The length of stroke of Shaw's air engine in the Paris 
Exhibition is 1\8in., diameter of cylinder 24in., ditto of trunk L5in, 

T. G.— You would find a magnetic engine ively expensive and liable to get 
out of order; asmall pump worked by a windmill, raising the water to a cistern 
in some out-of-the-way part of the grounds, is just the thing for you. 

O. 0.—Our opinions are not very dissimilar from yours. We cannot spare space 
at present for the discussion of the subject.. Your second letter merely contains a 
rumour injurious to the reputation of a skilful engineer, and is not suitable for 





insertion. 

J.C. E.— There may be something in your theory, but in its present form it is too 
crude to possess any value. In the first line of your letter you speak of ** some 
unknown power,” and further on you say, “ The union resulting ina change of 
form from gaseous to liquid.” Why should you assume that any such change 
takes place? 

T. R M.—Your design has evidently been carefully thought out, and represents as 
good a method as we have yet seen for securing the object had in view. It is 
excessively doubtful, however, whether it will ever be fourd practicable to carry 
the screw far outboard in the case of sea-going steamers, The question can only 
be decided by direct experiment. That a considerable advantage would be gained 
is, we think, indisputable. If you are in a position to push the invention, patent 
it; if not, do not waste your money. 

X. P.—For all theoretical calculations respecting the position of the neutral axis 
and that of the centre of gravity, the material may be assumed to be perfectly 
elastic. The determination of the centre of gravity and the neutral axis of a 
wrought iron girder is rather a complicated calculation, and is best performed 
by what is termed “the method of moments.” _ There is a full description and 
practical example of the method given in Clark's work on the Britannia and 
Conway tubular bridges ; also in an excellent paper read before the Institution of 
Civil Engineers by Mr. Reilly, ** Uniform Stress upon Girders.” 


SULPHUR IN COAL, &c. 


(To the Editor of The Engineer) 


§IR,—I am Cesirous of obtaining some information as to any processes, 
d jon, by which sulphur can be separated from coal and 
F. R. 





coke, or from either. 
19th August, 1867. _ 
CAPT. SIMPSON’S SYSTEM OF PROPULSION, 
(To the Editor of The Engineer.) 
SIR,—With reference to the paper read by Capt. Simpson, R.N., before the 
Royal United Service Institution, June 24th, 1867 (noticed in your journal of 
July 12th), a description of his proposed system of propulsion, I beg to say 
that a model of a propeller precisely similar in action to that now proposed by 
Captain Simpson was constructed in India by Mr. J. F. W. Featherstonhaugh 
so far back as the year 1854, and was shown to me at my then office i. Parlia- 
ment-street, to Mr. Field, of Maudslay, Sons, and Field, and to other gentle- 
men in 1856. On his departure for Russia, where he has been engaged in 
carrying out important engineering works, Mr. Featherstonhaugh left the 
model in my possession, where it still remains, and may be seen by any gentle- 
man who cares to convince himself of the identity of the two systems. With- 
out desiring in any way to detract from the merit of Capt. Simpson’s proposal, 
I must at the same time, in justice to Mr. Featherstonhaugh, beg of you to 
favour me by inserting this communicaticn, and apologise for not forwarding it 
earlier. FRANCIS WISE. 
Chandos Chambers, Buckingham-street, Adelphi, 
August 22nd 1867. ae 
Advertisements cannot be inserted unless delivered before seven o'clock 
on evening in each week, The charge for four lines and under is 
three shillings ; each line afterwards, eightpence. The line averages eight words ; 
blocks are charged the same rate for the space they fill, All single advertise- 
ments from the country must be accompanied by stamps in 5 
THE ENGINEER can be had, by order, from any in town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 
the office on the following terms paid in advance):— 
Ha'f-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum will 
be made THE ENGINEER és registered for transmission abroad 
Letters relating to the advertis ts and publishing department of this paper are 
to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE; ali other 
letters and communications to be addressed to the Editor of THE ENGINEER, 
163, Strand, London, W.C. 
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AN AMERICAN VIEW OF ENGLISH EXPERIMENTS WITH THE 
RODMAN GUN. 

We knew perfectly well that the American scientific press 
would refuse to accept the results of the experiments recently 
conductedat Shoeburyness with the 15-inch Rodman gun as 
possessing any value ; but we must confess that an article on 
this subject in the New York Army and Navy Journal has 
taken us completely by surprise. It is impossible to cha- 
racterise the arguments of the writer as they deserve. The 
graceful ease with which he dismisses facts, and the trans- 
cendent coolness with which he makes statements which 
must be as novel to American artillerists of reputation as 
they are to us, deserve the fullest recognition by the 
advocates of American ordnance either in America or Eng- 
land, while we ourselves willingly admit that we have read 
nothing for a long time which has afforded us so much 
amusement. We aresorry that want of space prevents us 
from reproducing the article entire in our It would 
be unfair, however, to deprive our readers of the best hits, 
so we shall do what we can in the way of quotation. This 
is how the article begins:— 

Our navy 15in. which, in some mysterious way, and for 
some incomprehensible reason, was furnished to the British artil- 
lerists for them to learn what we already know, has proved itself 
on the Shoeburyness trial ground, worthy of its familiar war 
laurels. It is true that the English trials have not developed its 
full power, the ordinary service charge used by us for years not 

et having been ventured upon by our cautious Bri cousins. 
ut these experiments, with less than service yes ghar upset 
Captain Noble’s algebra. When they come to treat the gun to a 
decent supply of powder, say 100 lb., even of mammoth powder, 
they will find that the big round shot can go through any of their 
the Hercules not excep Experiments made by us 

have long ago shown of 
authorities would break a 


ted. 
with 100 1b. of powder in' the 1b5in. 
what it was cuenta, fish 


If the Brit 





long habit by paying the slightest attention to familiar official 
reports from American officers, they would save some millions 
‘ worth of guns, armour, and powder. But perhaps their 
way of arriving at the truth is the best for them. They pooh- 
pooh at monitors till they actually see the Miantonomoh, and then 
are astonished at the apparition. They laugh at the l5in. gun 
until—some years after the monitors and their weapons have been 
tested in many a gallant, bygone fight—they get one at Shoebury- 
ness, and again they fall to wondering. 
Our contemporary is just alittle angry, it seems, because 
a servile American gunmaker from a sordid love of gold 
supplied England with a 15in. and thereby taught 
her what she might expect to find on board American 
ships in the never-to-be-too-much-lamented event of war 
between the two countries. Is not the Army and Navy 
Journal itself a little to blame, however, for holding its 
so long on this matter? Should not he who sold 
the gun have been denounced for the selling months since, 
before the gun was shipped? . As things have turned out, 
it is just possible that unkind critics may say it is because 
the gun has not done just what Americans expected, and 
Englishmen have learned a little too much of the real merits, 
or demerits, of the weapon, that the Army and Navy 
Journal of New York is angry. We fear this is the view 
of the matter which will be taken here. Again, what is 
the ordinary service charge of the l5in. gun? We are 
told by Mr. Holley, one of the best authorities on 
American ordnance in existence, that the highest service 
charge of the ldin. gun is 40 lb., but that the Bureau of 
Naval Ordnance permits 60 Ib. charges to be used for not 
more than twenty rounds in action with ironclads. There 
is no reason to believe that American small-grained powder 
is stronger than ours, and the first set of experiments 
carried out in England with the Rodman gun proved that 
English powder is stronger by one-fifth than mammoth 
powder. The 60 lb. charges we used therefore corre- 
sponded to about 48 Ib. charges of the strongest 
American powder, while the defeat of the gun by the 
target was so complete that it would be sheer folly to 
assume that an additional 10 lb. or 12 1b. of powder would 
have materially altered the results. To do justice to our 
contemporary he does not raise the point, but boldly 
asserts that we should have used 100 pounds of powder, 
or, to use his own words, “Treated the cun to a 
decent supply.” We may possibly follow his advice 
when we have no further use for the gun in the way 
of experimenting, but as it cost a little money to obtain, the 
English authorities do not wish to destroy it at a single 
round, especially as they fail to perceive any good reason 
for supplying the gun more decently than the American 
naval at ton department thinks necessary or advisable. 
May we ask the Army and Navy Journal to point out 
half-a-dozen of the “many gallant by gone fights” in 
which the monitors and their weapons have been tested ? 
Perhaps we ask toomuch. We shall cut down our demand 
to a request for the particulars of one gallant bygone 
fight, and just a few facts concerning the ship smashed and 
the smashing; but conceding so much we must decline to 
listen to anything about Hampton Roads. This is not 
being very exacting, after all, as it will be easy for our 
contemporary to select another and better fight from the 
many to which he refers. 


The Army and Navy Journal then proceeds to describe 
the tremendous effect produced on the target, quoting on 
this point from the Mechanics’ Magazine. - As we have 
already published the particulars of the results obtained 
we need not republish them here. After detailing the 
particulars of the experiment our contemporary goes on to 
say :— 

The sum of all this is, that, referring to the second round, a cast 
iron shot of upward of 4501b., and with a velocity of 1172ft. per 
second, propelled by 601b. of mammoth grain powder, penetrates 
nearly through the tremendous 8in. solid plate. It is obvious that 
a slight increase in the charge would have put the shot clean 
os the target, besides damaging up the whole structure for 
several feet 

Now, referring to the previous experiments “for range and 
velocity,” which took place on the 27th of June, with 50 1b. of 
‘** English powder,” and a cast iron shot of the same weight as the 
above, a velocity of 12i4ft. per second was obtained, against the 
1172 of the second trial. It is probable that, since the power of 
the shot varies as the square of the s , if the second trial had 
been conducted with the powder which was used at the first trial, 
it would have gone through the target. Why, then, was an inferior 
charge used Am the superior one had been already employed ? 
For the simple reason that it was not apeany the object of the 
experiment to really show the tremendous power of the American 
gun. Shoeburyness, we fear, is as tricky us a ‘‘dock-race,” and 
the big American gun has been treated too gingerly. 

This is very neat, and displays an intimate knowledge of 
the mental condition of the gentlemen who conducted the 
experiments, which does much credit to the acumen of the 
writer. But is there not a slight inconsistency in the first 
paragraph? If a “slight increase in the powder charge 
would have sent the shot clean through the target,” why 
should he have spoken of 100 Ib. chargesasthe proper things 
touse? Would the slight increase have raised the charge to 
a decent supply? No doubt we shall be enlightened on 
this point next month. Let us proceed— 

The ordinary service charge in the American Navy 15in. gun (a 
specimen of which the present one is) is 60lb. of No. 7 cannon 
powder. That charge has long been allowed to be used against 
ironclads in our American service, and it was prescribed several 
years since, during the war—that is to say, before the real capacity 
of the American gun was tested. As, therefore, the English target 
in question was supposed to represent the side of an ironclad, it 
was mere jockeying to use a less Sap e Se ene ground than 
has been used for years in actual battle, and a less charge than is 
allowed by our cautious regulations. If one of our monitors, for 
example, should discharge a 15in. shot against an ironclad i. 
soutedl by the target in question, it would probably use 70 lb. of No. 7 
cannon powder, as has repeatedly used on the trial grounds. Yet 
the highest charge these British artillerists have used is only 50 lb. 
of “English powder,” which, judging by the comparative velocities 
produced, is weaker than the same quantity of our i 
cannon powder. 


Now it is quite certain that three years ago the ordinary 
service c of the 15-in. gun did not exceed 40 Ib., and 
the first intimation that it has been augmented by one-half 
is that contained in the foregoing paragraph. We fear 
that our contemporary has been misinformed on this point, 
as we find him lower down quoting, not the new order, 
which must have been issued by Navy Department 








before the new scale of charges was introduced, bu the 
old circular—* At close quarters,‘say 50 to 150 yards, 
60 Ib. may be used for twenty rounds of solid shot.” Our 
readers must draw their own deductions from this little 
circumstance. After a good deal more to the same effect 
as the foregoing extracts, the article concludes with the 
following passage :— 

What, then, we ask, in conclusion, would have become of this 
famous target, or even the Hercules target, had it been struck by 
the 15in. shot fired only a few months ago at Fort Monroe? These 
shot were propelled at the rate of upward of 1500ft. per 
by 1001b. of mammoth powder. And what would have become 
the Hercules target, or py Fag if struck by a shot lately fired 
in New York Harbour—a 20in. 1000 Ib. shot propelled at a velocity 
of nearly 1400ft., by 200 lb. of “‘ mammoth grain ” powder ? 

Ah, what indeed ? 

If, for the sake of argument, we admit that the article 
we have quoted is correct in every line, it does not follow 
that the 15-inch gun has gained a single point. The writer 
has completely lost sight of the real question at issue. The 
principal point to be decided by our experiments was the 
advisability or the reverse of adopting smooth-bore cast iron 
colossal ordnance instead of the comparatively small rifled 
guns with which our fleets and forts are armed. We do 
not care to know what can be done by using ey of 
powder which no gun has ever endured for more than a 
very few rounds. e knowledge of ‘what the 15-inch gun 
can or cannot do with a 1001b. charge is of no more use 
to us than would be information respecting the results 
likely to be brought about by the explosion of all the 
powder in the zine of an American Monitor lying 
alongside an English foe.’ As the fact stands the American 
gun has failed to penetrate with 48 lb. of powder, at 
seventy yards range, the remains of a target alread 
riddled, and shaken all over, by the English 9-inc 
gun firing 43 lb. of — at 200 yards range. This 
result might have n expected, for the 15-inch 
gun was not designed to punch but to rack—in 
short, to peelthearmour offa foeas the shell is stripped from 
anegg. To test the gun fairly it should have been brought 
against a target new, strong, and unshaken, We had 
nothing available but a structure which has already 
been pounded as target was perhaps never pounded 
before. Surely this fact may be allowed to compepsate 
for the difference between the mammoth and small 
grain powder on which our contemporary lays so much 
stress. Operating against this target the gun absolutely 
failed to perform the duties it was specially constructed to 
do. Ngta plate was dislodged, not a bolt broken. The 
inner skin remained uninjured. If the firing had. been 
continued the target wou!d have been ultimately destroyed 
as a matter of course, but the process of destruction would 
have been excessively tedious. To all intents and purposes 
the gun was defeated by an old worn-out target, even at 
the game which it is its vocation to play. If we had used 
100 lb, charges, and destroyed the target with the first three 
or four rounds, the gun, if still in existence, would remain 
a bad gun. It is nearly twice as heavy as the English 
gun-—and it should properly be compared with our 600 Ib. 
in consequence—It cannot fire shells or conical shot, and 
at long ranges it is simply worthless for reasons which are 
perfectly obvious to mathematicians, although we fear the 
Army and Navy Journal might fail to comprehend them. 
Given, equal thicknesses of armour, say 7in. solid plates 
and 18in. of backing—and the English gun, light and 
handy by comparison with its foe, would drive an 
American crew from their posts with shells half an hour 
before a plate would be got off the English ship. If we 
can accomplish all that we want to do in the way of 
destruction by using half the weight of gun and half the 
weight of powder found necessary by Americans, why 
should we use more? Whether we are right or not may 

ssibly be regarded as a matter of opinion. We are 
nappy to find that the American press still exerts itself in 
the cause of the national weapon. We can say, with the 
utmost sincerity, that we trust the day is far distant when’ 
Brother Jonathan will cease to place the most child-like 
confidence in his big guns, and we especially and ear- 
nestly trust that not one word we have said may tend to 
shake the faith of the New York Army and Navy Journal 
—a paper for which we have no little respect, although we 
differ from it now and then. , 


STEAM. ON THE HIGHWAY. 


Common road steam locomotives may be divided into 
four distinct classes: the traction engine properly so 
called, designed to haul loads of from ten to twenty tons, 
contained in wagons bearing a general resemblance to those 
used on railways; portable engines, capable of propelling 
themselves without the aid of horses, and of drawing be- 
hind them thrashing machines ; ploughing engines ; aud 
steam pleasure carriages. Of the last very unimportant 
species we shall say nothing at present, confining our at- 
tention strictly to the first three of the classes we have 
named. ‘ 

It will be found on examination that all three classes 
are now constructed solely by agricultural engineers, al- 
though the traction engine is 4 no means used exclusively 
for agricultural purposes; and it will also be found that 
the same general type of engine is used by all makers, 
whatever the purpose to which the engine is applied. It 
has not been proved, however, that this type is the best 
that can be adopted under all circumstances, and we think 
it may be shown that it is the worst that could be used in 
the case of the traction engine proper. Engines intended 
for different p uire different treatment ; but it 
does not appear that, with afew exceptions, agricultural 
engineers have yet recognised the fact. The usual type of 
road locomotive is too well known to require much descrip- 
tion, The cylinder, crank shaft, &c., are all placed on top 
of the boiler, and motion is communicated to the driving 
wheels by the intervention of gearing, or pitch chains, or 
both. e effect of this arrangement is that all the strains 
of every conceivable kind are thrown upon the boiler. The 
machinery is exposed as fully as ible to all weathers, 
The rag ay usually all too dt ony entrenched upon by 


gearing, the feed pump bei uently placed on it, while 
Oecanlir chat reas tevcen tho boared te tovber. The 
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chance of accident is eyo increased, as well as the vibra- 
tion, and the strains due to the lurching of the engine over a 
rough road; it becomesnext to impossible to use springs, and 
the position of the crank shaftcentre in relation to the driv- 
ingaxle of the engineimparts atendency to “rearing,” which, 
carried to any Be) soa naj renders steering difficult, 
and interferes with the —* of the machine, especially 
when climbing steep hills. These objections are of small 
importance in the self-propelling portable engine when 
compared with the advantage gained by the elevated posi- 
tion of the fly wheel, because the loads hauled by such 
engines seldom or never exceed three tons, and are more 
usually about 35 cwt.; nor are those engines called upon to 
traverse a clay headland, or, indeed, to do field work of any 
kind, unless under very exceptional circumstances. All 
their gearing may be light: and double speeds, and the com- 
lication which the power of varying pace have entailed may 
omitted and avoided. But with the traction engine 
the case is different. There the position of the fly-wheel 
is of little importance as it is seldom required to take a 
belt. The intention is to build an engine which shall do 
on the common road much the same work as that executed 
on the railway by the goods locomotive. We have adopted 
on the railroad a type of engine embodying the results of 
years of experience and invention, and this type, with 
certain modifications, is admirably adapted for common 

road work —better adapted, indeed, than any other. 

The traction engine should be constructed with a pair of 
side frames, properly connected by cross beams at the end, 
best made of timber. These frames should carry the 
boiler just as in railway practice, the cylinders being fixed 
in the smoke box and between the frames. A counter- 
shaft crosses the side frames just in front of the smoke 
box, one end of which is to be fitted witha chain pinion, 
while the other carries a pair of spur wheels, either of 
which can be put in gear with one of two spur pinions 
sliding ona fast feather in a prolongation of the crank 
shaft—which last finds its place sufficiently forward of the 
counter-shaft to suit the dimensions of the gearing—a small 
fly-wheel overhanging at the other end ; or, better still, 
let the gearing be divided so that the slow speed is at one 
side of the engine, the chain pinion being incorporated with 
the large spur wheel, while the fly-wheel and fast speed 


crank shaft pinion are placed on the other side; a pitch | 


chain connects the counter-shaft with the road wheel axle. 
The feed pumps—and there should be two—are best bolted 
inside the frames and worked directly off the piston rod 
cross heads. The two speeds may represent ten revolu- 
tions and twenty revolutions of the crank shaft t8 one of 
the drivers, or any other proportions which may be 
deemed desirable. We have found about fourteen and 


nine answer very well indeed, but in designing this gear it | 
should never be lost sight of that the connecting rods | 


ought to be as long as possible. 

In an engine of this kind the boiler is spared from all 
strains due to the action of the machinery. The counter 
shaft and the axle of the driving wheels being in the same 
horizontal line, or nearly so, springs of considerable flexi- 
bility may be used, and the tendency to rearing is very much 
reduced, the weights being kept well forward. The foot- 
plate is left unobstructed; and the chance of the driver 
getting his hand caught in the gearing, or his head in the 
fly-wheel, is of course entirely obviated. It may be urged 
that such an engine would be more expensive than those 
now used ; we think it will be found on examination that 
such a conclusion is incorrect. In the first instance firms 


building the ordinary class of engine would find it expen- | 


sive to alter their practice no doubt; but there is nothing 


about the engine we have described to make it cost much | 


more than the ordinary double-cylinder overhead engine. 


Springs need not be used of necessity, nor the second feed | 
The present style of securing cylinders to the | 


ump. 
Soler would not compare favourably in point of economy 
with that which would be adopted in bolting them be- 
tween frames. The side frames represent indeed almost 
the only new item, and their cost might be credited with 
the saving effected by the suppression of the heavy saddle 
which would otherwise have been used; while there can 


be no question that as far as regards the reduction of wear | 


and tear, the side-frame traction engine has advantages 
which would compensate—much more than compensate— 
for any small increase in the first cost of the machine. We 
shall show in a moment that this form of engine is neither 
new nor untried. 

When we come to deal with the ploughing engine we 
find that the conditions under which it discharges its duties, 
and these duties, themselves, differ in many respects from 
those er to either the traction or the portable engine. 
As regards the power of self-propulsion it resembles the 
latter to a certain extent, the means of hauling being of 
secondary importance ; but the track over which it is 
called on to travel is usually soft and bad, and therefore 
the gearing must be heavier than in the pgrtable engine 
to resist the additional strain. But the subject of primary 
importance is the method of driving the winding drum. 
On the whote, it appears that the best position for the 
cylinders is on the top of the boiler, the space below it 
being reserved for the drum. The first side frame 
cominer road locomotive ever constructed in this country 
—passenger steam carriages being set aside—was, we 
believe, a steam ploughing engine constructed by Mr. 
John Smith, of Coven, near Wolverhampton, some eight 
or nine years ago. This engine had a balance boiler 
supported on the frames at such a distance from the fire- 
box that the weight was pretty equally distributed fore and 
aft. The arrangement was proposed in order that the water 
level might be kept constant on inclines, but was found un- 
necessary. The feed pipe entered through one trunnion, 
the steam passed through the other from the top of a large 
central dome to the cylinders, which were bolted inside 
the frame behind the smoke box. The winding drum was 
placed horizontally beneath the boiler, was supported by 
the frames, and driven by bevel gear through the medium 
of a short vertical shaft, carried by a casting bolted to the 


side frames. These last were prolonged in front, and 
carrie a small secondary horizontal drum, by the aid of 
wuich, and a wire rope and an anchor, the engine could 


| 


} 
| 
| 
| 
} 








haul itself forward in heavy land. Locomotion on 
the road was effected by a pitch chain, a chain pinion on 
the crank shaft, and a chain wheel on the main axle. The 
crank shaft made about nine revolutions for one of the 
road wheels, and the engine with 100 Ib. steam easily pro- 
pelled itself, with plough and water drum carrying the 
rope, at seven miles an hour on good roads. On one occa- 
sion it ran for nearly six miles at some twenty miles an 
hour. The engine was is Bobo on springs. In many 
res the design was good, but rather too complicated. 
Subsequently the ploughing gear was removed, the engine 
fitted with a counter shaft, and shortened by removing the 
horizontal hauling drum in front, and then became one of 
the best traction engines we have ever seen. Designs have 
been brought out much more recently for side frame 
ploughing engines carrying a vertical drum at each end. 
Of these it is sufficient to say that the excessive length of 
the machine must reuder it intolerably unhandy in a close 
country, while the height to which the drum is raised above 
the ground is more or less objectionable. Mr. Howard of 
Bedford uses side frames, and places a drum at each end of 
his engine, but he uses a transverse boiler as well, and the 
length of the machine is thus kept within sufficiently 
moderate dimensions. 

It is quite possible that several years may elapse before 
old traditions are abandoned and true traction engines are 
constructed; but we believe that until the locomotive type 
is adopted the value of steam as a hauler on our highways 
will remain limited. The position of the cylinders on the 
top of the ordinary engine increases the apparent dimen- 
sions of the machine, renders it hideous to eyes accustomed 
to railway practice, and goes far to account for the upposi- 
tion which those who are in the habit of driving or riding 
have thrown in the way of its use. By placing the cylin- 
ders within the framing, and boxing up the gear, the 
machine would cease to present anything terrible to even 
young horses, while the introduction of any expedient 
which has been found to prevent smoke on railways would 
remove a cause of complaint now not unfairly or unfre- 
quently made in many districts by the public. T he trac- 
tion engine proper is a machine sui generis, and should be 
dealt with accordingly by the engineer. 
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The Sports and Pastimes of the People of England. By Josrru 
Srrotr. Illustrated by One Hundred and Forty Engravings. 
With a copious Index by Wititam Hone. London: William 
Tegg, 1867. 

Tus is a very excellent reprint of a famous book, that for 
more than half a century has kept its place without a rival, 
and never lost its individuality, despite the plundering to 
which it has constantly been subjected. It would be diffi- 
cult to say whether its direct or indirect value were the 
greater—whether we value it most for its curious and 
copious details of sports and pastimes, or as a record of 
social life and manners, and especially as illustrative of the 
costumes of successive periods compiled from reliable 
sources. We welcome our old friend with his heart un- 
changed ncne the less that he now comes in a new and 
pleasant dress. 





The Fouling and Corrosion of Tron Ships. By Cuartes F. T. 
Youns, C.E. London: The London Drawing Association, 
1867. 

WE have no hesitation in pronouncing this the best adver- 

tisement it has been our fortune ever to meet with. One of 

the most important scientific subjects of the day is handled 
so skilfully that if the reader will but quietly submit to be 
led into the true faith by Mr. Young he must rise from 
the pervisal of this work with the conviction that there is 
but one system of sheathing ships, and that Mr. Daft is 
its prophet. He must be a hardened heretic indeed who 
can rex! and digest Mr. Young’s arguments, and illustra- 
tions, aud facts, and opinions, and statistics, and still refuse 


| to believe that we are as a nation wasting money at the rate 





of—we should say—at least £100,000 per hour, so long as 


' Smiles 


was not aware of the true state of the case. The state- 
ments contained in this chapter have evidently been col- 
lected with much care and trouble, but it is to be regretted 
that not one word is said on the other side of the question. 
Surely our author does not hope to persuade his readers that 
all wooden ships must be worthless because he can adduco 
a few instances of rapid decay, for each one of which exam- 
ples of far “greater longevity than we can expect iron 
ships to display can be brought forward. His second 
and third chapters are really much better than the 
first — the historical sketch contained in the latter 
being carefully prepared, as far as we can see accurate, 
and far more complete than anything else of the kind 
accessible to the general public. Allowing a little for ex- 
aggeration, and a little more for an evident bias of opinion, 
chapters five and six, if read with discrimination, can be 
read with some advantage, and with the two chapters imme- 
diately preceding them may be found vost for future 
reference by the student in the history and chemistry of the 
subject. Of the seventh and last /chapter, and of the 
appendix, we prefer to say nothing whatever, except that 
had they been omitted Mr. Young’s book would not have 
been an advertisement. We have recently expressed a 
qualified approval of Mr. Daft’s system, at least in so far 
as his theory is concerned. We wait now for more facts, 
the only proper basis on which to build up opinions of the 
smallest practical value in mattersof science. For the rest 
Mr. Young has written to advocate Mr. Daft’s’ views, and 
he has written well and cleverly upon the whole. But 
strictly speaking his work is not a scientific treatise on 
the subject of corrosion and fouling, and therefore lacks 
the weight and importance which, coming from Mr. 
Young’s pen, it would otherwise in all probability possess. 


A History of the Machine-wrought Hosiery and Lace Manufac- 
tures, By Witttam Fevxry, F.L.S., F.S.S. London: Long- 
mans, Green, and Co., 1867. 

Mr. Fetxrn’s book is as interesting and readable as 

’ “Lives of the Engineers,” and resembles it in that 

it is a record of the continual struggles of genius against 

poverty, ignorance, and a thousand obstacles. It does not 
pretend to give explanations of the various machines em- 
ployed in language which will be intelligible to those who 
are unacquainted with the actual processes of manufacturing 
lace and hosiery, but to those engaged in the trades which 
have made Nottingham famous every line will be perfectly 
intelligible; others will find in the volume a fund of anecdote 
sufficiently amusing to render the book interesting; while 
valuable information respecting the past and present po- 
sition of a trade of much importance to England is con- 
veyed in explicit language, leaving little to be desired. 
Commencing with the origin of the old hand-weaving loom 
the author proceeds to trace the differences and the 
analogies which exist between the processes it performed 
and those executed by the hand-knitter. He next treats of 
the invention of the stocking loom, and shows, we think 
tolerably conclusively, that it was invented by a William 
Lee, an Englishman, about the end of the 16th century, 
though certainly not in the way commonly supposed. We 
have su>sequently memoirs of Mr. Jedediah Strutt, the 
inventor of the Derby rib hosiery frame, followed by care- 
fully compiled notices of the various improvements effected 
by Morris, Else, Frost, Ross, Crane, Horton, B sete ont 

Ash, &c., by which we are led to the lace frame perhaps 

the most beautiful machine ever invented. Looped lace 

was first made by Hammond on a frame between 1760 and 

1770. After detailing the various improvements intro- 

duced between that period and 1810 our author supplies us 

with a memoir of Mr. John Heathcoat, in some sense the 

Arkwright of the lace trade. This takes us toa point 

about half way through the volume. The remaining chap- 

ters are occupied by the consideration of various improve- 
ments more recently introduced, and sketches of the lives 
of the improvers, which brings the subject down to the 
present day. As a specimen of the style we may cite the 
following passage from Mr. Felkin’s short memoir of the 





Mr. Datt’s scheme of sheathing ships with zine remains | 
| trade :— 


unadopied in every private and Government shipbuilding 
yard in the country. It is quite certain that if Mr. Young 
cannot convert the shipbuilders of England, making a 
Daftite of each, no other man can. We are not rash 
enough to suppose that Mr. Young has left a+single argu- 
ment in favour of the system wnitouched, or that it could 
be put more forcibly or more attractively. We trust that 
his labours will meet with the full measure of success that 
they deserve, and that in every case his arguments will 
be accepted at their full value, and examined with that 
minuteness and impartiality which can alone prevent us 
from remaining in error, or from committing mistakes in 
the future. 

We have read Mr. Young’s book with much pleasure— 
studying it, indeed, as something so original in purpose 
that it may be regarded as unique. The forethought dis- 
played by the author in keeping Mr. Daft out of the first 
one hundred and one pages, until the mind of the reader 
has been prepared for his advent, deserves much praise. 
Ii is true that Mr. Daft is just mentioned casually at 
page 39, but no one could gather from that mention how 
important is the part played by the gentleman after the 
10lst page has been passed. If Mr. Young had begun 
with Mr. Daft the chances are that his book would not 
have received the attention it deserves; but Mr. Daft being 
kept till the latter end, the interest steadily increases to 
the last. Thus the reader cannot lay down the volume 
unfinished, which is really a great point gained, especially 
in a book of this kind. 

Mr. Y oung’s first chapter is devoted toa very fair attempt 
to prove that we should not build any more wooden ships, 
which it appears are very far inferior to iron ships. Jt is to 
be regretted that this chapter could not have been written 
and circulated among shipbuilders as far back as 1820 or 
thereabouts, when it would have proved of much service. 
As it happens that a very general belief exists at present 
that iron is superior to wood as a material for ships, we are 
rather at a loss to understand why our author should take 
so much pains to prove what no one doubts—perhaps he 


| at whatever cost. 





late Mr. Samuel Hall, the inventor of the surface con- 
denser and of various processes connected with the lace 


Mr. Samuel Hall seemed constrained by the very constitution of 
his being to invent or perfect inventions without interruption, and 
Except to supply means for the prosecution of 
those incessant self-imposed laborious experiments he did not 
know the value of money. He could neither husband present re- 
sources nor provide for the future—but of this, the too frequent 
defect of men of genius, he appeared to be unconscious. Thus his 
latter years were overshadowed by a sense of wrong done to him- 
self. Mr. Hall was naturally of an ardent, sanguine, enterprising 
temperament. Indefatigable, undaunted by failure, and undis- 
mayed by difficulties, he was kind, hospitable, and cheerful 
among his friends, showing no hesitation in communicating all he 
thought, or knew, or felt, to those—and they were many—who 
enjoyed his society. After forty years of personal intercourse or 
correspondence we gladly pay our tribute of respect and admira- 
tion for talents and services of which Nottingham may well be 
proud, 

The work is illustrated by several excellent portraits on 
steel and very curious engravings of lace, while the con- 
struction of various machines is attempted to be shown by 
a few lithographs so indifferently executed that they should 
have no place in a work displaying no common research on 
the part of its author; and sufficiently well written to 
entitle him to rank as a standard authority on all that con- 
cerns the lace trade. 





Trrigation in Spain : a Paper compiled from Information collected 
during a Residence of several Years in that Country. By J. P. 
Roserts, C.E. London: Spon, Charing Cross, 1867. 

Tuer is not in-existence at this moment a single good and 

comprehensive work on irrigation, a subject daily acquir- 

ing more and more importance. Within the compass of 
forty-eight pages Mr. Roberts has succeeded in conden- 
sing a surprising amount of valuable information, tho- 
roughly practical, although suggestive; and abounding in 
just those statistics as to expenses and results obtained 
from expenditure properly and improperly conducted, 
which are likely to prove of most value. The pamphlet 
tells us much of the present position of the art of irrigation 
in Spain in a straightforward unpretentious style which 
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is pleasant to read; while the facts are so condensed that 
they may be easily committed to memory. To enable our 
readers to judge for themselves we give a single quotation 
from Mr. Roberts’ pages, all that our space will admit. 
The author thus describes the various means of irrigation 
adopted in Spain:— 

The most general and effectual system of irrigation is by con- 
structing a weir across the river, and cutting a main canal, with 
numerous branches or channels for distributing the water, running 
off it. Most Spanish rivers fall rapidly, and as canals are usually 
made with a very slight gradient, t soon get away from the 
rivers, and attain a sufficiently high level to command the plains 
which it is intended to irrigate. It is not unusual, in cases where 
rivers have a quick flow, to construct a canal without a weir; com- 
mencing above arapid where thestream isdammed up by some natural 
obstruction. From the river Ebro, which has a fall of about 1} 


metres per 1000 metres, several canals have been made in this 


manner. Along the banks of this river numerous norias are used 
for irrigating gardens. They are roughly constructed undershot 
wheels, with small buckets or boxes attached for lifting the water, 
and are usually manufactured by country carpenters, at a cost of 
from £250 to£300 each. The expense of erecting a noria of this kind, 
with its weir, house, and sluice gates, is always very considerable, 
and quite out of proportion to the quantity of land irrigated, which 
seldom exceeds from 200 to 300 acres. These norias are entirely 
wrong in principle, for they raise the water from the tail-race of 
the weir instead of from its head, thereby uselessly wasting power. 
The author once examined one of these-wheels, which must have 
cost (including the weir, &c.) at least £6000, and he found that 
with over 100-horse power it only lifted 11 gallons per minute to a 
height of 16ft., which is less than one man could pump up in the 
same time. The weir was constructed of large blocks of stones 
piled loosely together, and it was found that 42 per cent. of all the 
water which came down the river passed through, not over it. 

Small norias worked by horses, for lifting water from wells to 
irrigate gardens, are. very much in use all over Spain. Many of 
them are just the same as those used by the Egyptians, being a 
roughly made timber wheel with an endless band,son which 
numerous earthenware vessels are fastened, working around it. 
This band is sufficiently long to allow the pots to fill themselves in 
the well, and they are discharged above when passing over the 
wheel into timber conduits, which lead the water to small estanques 
or reservoirs,* where it is collected, to be ready at hand when 
required, 

In the neighbourhood of Logroiio several well constructed iron 
norias have been erected during the past few years, and as the 
wells in that valley are not deep, considerable quantities of’ water 
are raised in this manner. Windmills are occasionally used to 
work pumps, and water is often lifted from wells by means of a 
long pole suspended to a tree, with a rope and bucket on one end 
and a counterpoise weight on the other. 

One of the oldest systems of irrigation was that of collecting the 
rain-water in large reservoirs formed in the mountain districts. 
Several traces of these tanks are to be found in the Rioja, and one 
near Viana, in the province of Logrojio, is still in perfect pre- 
servation, and irrigates a considerable district. Near Calahorra 
there was a large reservoir which irrigated the plain of Rincon-de- 
Soto; it is not known when it burst, but tradition says that the 
vega, which is now burnt up, was once a garden. The remains of 
the concrete wall (about 15ft. thick), which formed: the artificial 
end of the lake, are still to be seen, and the water line can yet be 
traced all around the rugged hills. 

The monks in olden times often watered land by driving head- 
ings or minas into the hills, and thus tapping springs. Several of 
these works are to be found in Spain, and their authors seem to 
have thoroughly understood irrigation, and showed no small 
amount of engineering skill, not only in the construction of the 
tunnels, but also in the arrangement of the distribution channels. 

The people of Figueras, a large town in Cataluiia, are copying 
the works of the old friars, for they were very busy last summer in 
driving headings into the adjoining hills to look for a supply of 
water for their town. 

The author has stood for hours watching the Spanish farmers 
irrigating their land, and he has often felt surprised at the skilful 
manner in which they conduct the water (through the small chan- 
nels by which the fincas are bounded) from one field to the other. 
When all the lower parts are irrigated, they construct temporary 
dams with the hoe, and by this means raise the level of the water 
so as to be able to reach the higher parts of the field. A sod or a 
stone serves the purpose of a sluice-gate, and the precious stream 
is often diverted merely by placing the foot across the channel. 





As regards the value of land before and after irrigation 
our author supplies us with an estimate made by Don Juan 
de Ribera, a Spanish engineer of experience, which is as 
follows:— 

First class unwatered land, worth £32 per acre, increases to £128 
when irrignted; second class, worth £20 per acre, increases to £100 
when irrigated; third class, worth £12 per acre, increases to £72 
when irrigated; fourth class, worth £6 per acre, increases to £60 
when irrigated. 

He also shows the cost of water in various provinces, and 
gives tables of the quantities of water supplied by various 
canals, We can heartily recommend the pamphlet to every 
engineer interested in the subject of which it treats. 


PRIVATE BILLS—THE END OF THE SESSION. 


Tue play is played out, the lights are extinguished, the com- 
pany has broken up, and the unpleasant duty remains of totting 
up the costs of the entertainment, and setting out the profit and 
loss of the season. Many of the promoters of private bills in 
the last session have met with heavy blows and sore discourage- 
ments, and it will be with faint hearts and feeble hopes that the 
seed will be sown for the scanty crop likely to appear in the next 
session. 

The list of private bills of the past session presents a strange 
olla podrida, which contrasts curiously with the lists of former 
sessions, and particularly with that of 1866, in which peti- 
tions for railway bills came in like a flood. In this session 
the number of bills petitioned for was 317, which number was 
reduced to 266, when the time came to take further parliamentary 
proceedings. Of this smaller number about fifty were withdrawn 
by the promoters, rejected by the committees, or merged in 
other bills affecting the same companies—as with the London, 
Chatham, and Dover Company, for instance, the four bills affect- 
ing which constituted a group of themselves, and result in one 
Act in which regard is had, and, as the committees judge, justice 
is done to all the conflicting interests indicated by the four bills 
brought before them. Of the whole number of private bills 
brought into Parliament this session only 125 railway bills came 
up for judgment, and Oh! what a falling off there has been in 
their character as well as their number! They included no 
glowingly-described schemes for additional lines, to open up new 
districts, to develope their resources by extending to them the 
advantages of railway comtaunication ; no heavy traffics in raw 
material one way, and manufactured goods the other, have needed 
to be dilated on; no tapping of rich mineral fields has been hinted 
at, no prospect of large and continuous streams of passengers 
each way have demanded imperiously the construction of a direct 

* These tanks are often half-Gilled with stable manure, and the water is 
allowed to lie on it for hours before it is used, by which means it not only 
refreshes but also manures the land. 





line to Pottleton, an extension to Nibbleham, or a loop line to 
catch up the long-neglected Sleepykirk. Companies and pro- 
moters have ceased to clamour for new lines; the eager shout, 
“ give, give,” has been silenced, and the dolorous wail has been 
heard “ peccavi, you have already given us too much and too 
many ”’—the white ele has proved a py possession. 
Among the railway of the session there are few for new 
lines other than junctions and cting links of short lengths, 
but there are many for abandonment, extension of time, amalga- 
mation, sale or lease, sale in Chancery, and not a few under the 
euphonious title of “ Finance” Bills, some of them promoted by 
“great companies,” whose carriages on their lines are emblazoned 
with their device, and whose goods’ wagons, as they are drawn 
through the streets of London, display the legend of the com- 
pany, but exhibit also a legible notice that neither carriages nor 
wagons are the property of the company. _ a 

The petitions for new lines, loops, extensions, and deviations 
were embodied in 68 bills, 16 promoted by new companies, and 
52 by existing companies. They involved the construction of 
about 460 miles of new lines, including about 40 miles of street 
tramways, in nearly equal lengths, for London and Liverpool. 
These bills never came up for consideration upon their merits 
having been defeated upon a legal technicality; they may 
be expected to appear again next session with better hope of 
success, Of the new lines referred to, a majority of the most 
important, involving above 200 miles, were defeated or dropped 
before Whitsuntide. The longest new line petitioned for 
during the session was that of the London and North-Western 
from Buxton vid Chapel-en-le-Frith to Sheffield, rather over 
twenty-four miles, The bill passed the Commons, but was with- 
drawn in consequence of an arrangement entered into with the 
Manchester and Sheffield Comps The longest new line 
passed during the session is the Blyth and Tyne, of rather less 
than twenty-four miles. Among the dropped bills are the Great 
Western and Bristol and North Somerset new lines, 1! miles ; 
the Rochford Hundred, about 15 miles ; the Skipton and Wharf- 
dale, 18 miles ; Birkenhead Docks Railway, 12 miles ; Coventry 
and Arley, 7 miles; Hoylake Chester Extension, 11 miles ; 
Great Western, various powers, 174 miles ; Sirhowy, 9 miles ; 
Swansea Valley and Harbour Junction, 6} miles ; Airdrie, Coat- 
bridge, and Wishaw Junction, 11 miles, &. The new lines 
sanctioned during the session fall considerably short of 200 
miles. In the session of 1846 the construction of 4790 miles 
was sanctioned under 272 Acts, but an equal number of bills or 
miles of new lines have never been sanctioned in any subsequent 
sess1on. 

For the remainder, the objects of the private bills of the session 
are varied in character. The most numerous groups r rail- 
ways consist of gas and water bills, borough and other improve- 
ments, roads and bridges, markets, harbours, docks and piers, with 
a lot of miscellanea touching the interests of a rectory, a tele- 
graph company, a common inclosure, the reclamation of Horsey 
Island, oyster and other fisheries, street tramways, fen drainage, 
sewage utilisation, municipal elections, local boards, subways, &c. 

The proceedings in the more important causes have been 
noticed in Tae Enarveer from time to time during their course, 
especially in the Commons’ Committees, and little more remains 
now than to note the final results. One of the longest, keenest, 
and costliest contests of the session was that provoked by the 
Midland and Glasgow and South-Western Railways Amalgama- 
tion Bill. Promoters and opponents had each alike a fair field 
and no favour in the Commons’ Committee, which, after an 
inquiry patiently conducted for several weeks, passed the bill. 
In the Lords’ Committee the whole case had to be again gone 
through, the evidence duplicated, the costs piled op, with the 
result that the bill was thrown out, after a protracted contest, at 





| a cost to both sides of at least £1500 per day, thus necessitating 


the commencement of proceedings de novo in a future session. 
It is true that the element of “ roughs” and “railings” did not 
interpose to deter my lords from asserting their independence of 
the Commons, and their hereditary prerogative ; the assertion of 
their power only involved a waste of capital, in part an essential 
means of support to widows, maiden ladies, clergymen, retired 
professional men, orphans under trust, and others who take no 
part in Hyde Park demonstrations. It would be well for Lord 
Derby or other head of the Government to be able to exercise a 
salutary and sensible despotism upon his peers in the matter of 
a railway as well as a Reform Bill, to make them lump it though 
they don’t like it—as they did the Reform Bill—on the plea that 
the bill has been thoroughly consideredand deliberately determined 
upon by the other House. Now that theiradvent has come we hope 
Mr. Beales and his adherents will see to this anomalous and pro- 
fligate system of legislation, and insist upon a remedy as part of 
the useful legislation in which Lord Derby hopes to be engaged. 

The four London, Chatham, and Dover Bills have been fused 
into one, the salient points of which may be briefly stated. The 
bill takes the company out of Chancery, and for a suspense period 
of ten years stays all actions, suits, and legal p' ings against 
the company, excepting snch as apply to other companies and 
ordinary commercial concerns, and such proceedings as may be 
sanctioned by the Court of Chancery upon such terms as the 
Court may impose. The estoppel of legal proceedings, of course, 
involves a cessation of the functions of the receivers in Chancery. 
The receivers are empowered to defray the costs they have fn- 
curred from the funds they have in hapds. Th: board is to con- 
sist of eight members, four to represent the shareholders and 
four to represent the bondholders—the chairman is to be a share- 
holder’s director, and the deputy-chairman to be a mortgagee’s 
director. Six of the directors are named in the bill, the other 
two will be appointed, oue by the shareholders the other by the 
mortgagees. The board has power to clect a referee annually 
who shall determine any differences which may arise between 
the shareholders and the mo The shareholders will elect 
one auditor, and the mortgagees the other. The bill gives power 
to the company to grant building leases within the limits of the 
metropolis, and makes provision for the application of the funds 
derived from this source. The principal provisions of the bill 
are probably those relating to additional capital. Power is given 
to raise, in A debenture stock, an amount not exceeding £600,000 
to bear not exceeding 6 per cent. interest, and to havepriority over 
all existing mortgages and deferred dividend warrants, provided 
the mortgagees are content, the non-contents of the mortgagees 
and their rights will remain precisely as they are now. The pro- 
ceeds of this A debenture stock will be applied to buying back 
from the trustees the rolling stock of the company, the satisfac- 
tion of the vendors of land to theextent of not exceeding £100,000, 
to pay the costs of the committee of investigation to the extent 
of £2000, and other necessary purposes, Power is given to issue 
a B debenture stock at 5 per cent., to be applied in exchange for 
deferred dividend warrants, and for debentures to an amount not 
exceeding £150,000, which the company has issued in excess, and 
which are in the -hands of bona holders, The exchange of 
the new B debenture stock for a certain sum of £128,000 of 
debentures will wait proof of the validity of such debentures in 
an action now pending. Power is further given to raise a C 
debenture at 5 cent., which may be exchanged for 
general debts. These classes of pA vm Ms will 





upon the whole undertaking, and not as hitherto upon separate 
sections. The remuneration of the directors is fixed at £2090, 
subject to increase at future general meetings. The bill takes 
cognisance of an important agreement between the company and 
ten persons or firms lenders of capital to it at different times. 
The accounts are accepted by the company and the lenders assent 
to a reduction in the rate of interest, on condition of repayment 
at stipulated times. The new powers and arrangements of the 
bill may reasonably be expected to impart new vigour and elas- 
ticity to the company and to the development of the large and 
profitable traffic which, with adequate means and efficient 
management, it will undoubtedly command at no very distant 


period. 

The North British Company have not been granted the powers 
they asked for to issue pre-preference stock, but a power has been 
conceded to them which may serve the same purpose. The com- 

y posseses already the unexercised power to raise £800,000 by 
oan, upon the usual condition of raising a certain relative 
amount in share capital, which the company is, under existing 
circumstances, unable to do, and for raising of which they have 
been allowed a dispensation. The capital which the company is 
thus allowed to raise, and which is to rank over the preference 
stock, will really be pre-preference in another form. The bill 
was opposed by the preference shareholders. 

In the Brighton Company's Finance Bill. they have obtained 

wer to issue stock at a discount, to issue as ordinary what 
should otherwise have been preference stock, and they have 
power to issue preference shares and debenture stock at any 
rate they may think proper. 

The Great Eastern Company have obtained power to raise 
three millions in debenture stock to be issued at par, such stock 
to take not more than 5} per cent. per annum; such capital to be 
raised only with the consent of the preference stockholders, 
who will, under the provisions of this bill, be admitted to vote 
at the meetings of the company, the business submitted to 
which will include drafts of all bills proposing to make new 
works or to raise additional capital. Power is given to Chancery 
to ascertain the debts of the company, to settle claims, and pay 
arrears of dividend, for which and other purposes the stock is 
proposed to be raised. 

In the matter of the Metropolis Gas Bill the House of Com- 
mons has inflicted extensive and serious damage upon private 
interests by its proceedings and its lame and impotent con- 
clusion. The House was petitioned by existing gas companies 
to consider and, if so minded, concede the powers asked for in 
certain private bills presented—powers the possession of which 
was considered indispensable to the interests of the shareholders, 
and to the efficient service of the public. Instead of entering 
upon the consideration of these bills, the whole question of 
metropolitan gas supply was remitted to a select committee, 
Mr. Cardwell chairman. The committee had about thirty 
sittings, costly and vexatious to the gas companies, and finished 
nothing. There was a struggle on this subject last year with a 
like result, and gas shareholders may well complain of the 
Legislature thus making ducks and drakes of their property. 
These shareholders are about 8000 in number, and include 
2200 ladies, 345 clergymen, and 1400 trustees. 

The general inquiry into metropolitan water supply came to a 
conclusion of a different, although, as many persons think, 
scarcely more satisfactory character, in the sanction of the two 
East London water bills, one of which proposes to increase the 
supply for domestic sanitary and trade purposes by drawing 
more largely from the river Lea at a point above which it has 
confessedly received the sewage of a large population upon each 
side of the river. It was supposed that Captain Tyler's con- 
demnatory report must have proved fatal to any proposal to 
augment the supply from the poisoned and polluted river Lea, 
but it is never safe to predict, at any stage of the inquiry, the 
conclusion at which a committee may arrive, or to form an 
opinion as to the direction to which the evidence points. 

The serio-comic ceremonial of giving the royal assent by 
commission to batches of public and private bills os been gone 
through several times during the last ten days. We described 
the commission’s proceedings in a recent number. It would 
seem that Government and the Legislature are getting ashamed 
of this ceremony, and desirous to diminish the extent to. which 
it is practised. We have seen—or, rather, have heard—the last 
of the series of royal commissions by which Parliament has 
been prorogued and further prorogued between the sessions. 
That object “the Prorogation Bill" provides will be hence- 
forth as effectively, less expensively, and more sensibly accomp- 
lished by simple proclamation—a precursor, it may be hoped, of a 
less ridiculous mode of announcing the royal assent to Acts of 
Parliament. 


THE arrival of the news at the Cape that the diamond sent home 
in April was a real gem h ioned a iderable ber of 
diamond seekers, including some certificated lapidaries from 
Amsterdam, to go prospecting for diamonds in the Orange 
eo More diamonds have been found, including one valued at 
Patents.—The Lord Chancellor, the Master of the Rolls, and 
the late and the present Attorney-General (the latter then 
Solicitor-General), as commissioners of patents, report that 2124 
patents were passed in the year 1866, The amount received in the 
year for stamp duties, the fees being now paid by means of stamps, 
was £114,461, which was more than double the expenditure of 
the department, though this must have been upon a liberal scale 
if we may judge from the first item, £9428, paid in fees to the 
Attorney-General and the Solicitor-General, and £856 to their 
clerks. The receipts included £31,400 for continuing old patents 
beyond the first three years of their term of fourteen years, and 
£21,900 for continuing old patents beyond the first seven years of 
their term. The fee of £50 for continuing a patent beyond its 
third year is paid on about 30 per cent. of ‘the patents issued, and 
the other 70 per cent. become void at the end of three years, The 
further sum of £100 payable at the end of the seventh year is 
paid on about 10 per cent. of the we issued, so that 90 per 
cent. are allowed to become void at the end of the seventh 
year. The commissioners continue their work of publishing 
abstracts or abridgments of all specifications from the earliest 
enrolled to the present time; they are issued in classes and chrono- 
logically arranged, sold at the mere cost of printing and paper, and 
presented to the authorities of every important town in the king- 
dom on condition that they shall be accessible to the public daily, 
free of all charge. The new classes in course of preparation relate 
to fuel, steam engines, railways, railway clanate, raulics, venti- 
lation, rolling stock, raising, &c., heavy bodies, acids and alkalies, 
agriculture, optical, &c., ments, roads, stone and cement, 
writing instruments and materials, saddle: , and bridges. After 
the present year all patentees will be requ to deliver with the 
csodllention an abri ent of it, and these abridgements will be 
published in quarterly volumes after the expiration of the six 
months’ protection. The commissioners reprint extracts from 
former reports on the need of a proper building for offices and 
public museum and library, and state that the t building is 
now filled, and there is a continual increase of specifications and 
scientific work: i 
amount of of fees received over expenditure provides a 


fund from w the cost of a proper building might be defrayed. 
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PORTABLE STEAM ENGINES. 


Sir,—As the Carlisle meeting of the Royal Agricultural Society o¢ 


in 1855, two of the principal si 
article on the above subject formed 
which engines were admitted to competition. First, that no addi 
tional cut-off or expansion valve was permitted; and, secondly, 
that no water-heater was allowed. 

As these conditions were strictly adhered to on that occasion, 
the apparent duty of all portable engines then tried bore an un- 
favourable comparison with the duties at Gloucester. At the 
Carlisle meeting an alteration was also introduced in the mode of 
firing, which had the effect of further lowering the apparent duty 
of the engines. I allude to the raking out of the box, after 
steam had been raised to the required pressure. ‘This had not 

reviously been insisted upon, and consequently fuel that remained 
in the fire-box was carried over from the first to the second 
experiment. As the latter furnished the data on which the 


judges made their awards, it was an all-important desideratum to | 


get as good a result as could be obtained, although at the expense 
of the economical character of the engine, for getting up the 
steam to the working pressure with the minimum quantity of coal. 

In designing and: adjusting the 4-horse power portable engine 
exhibited by Messrs. Clayton, Shuttleworth, and Co., at the 
Gloucester meeting, to which you allude, I purposely so set the 
throttle valve that it should have little control over the speed of 
the engine. ‘This was done in order to prevent the injurious 
action of wire drawing. When the same engine was tried at the 
Yorkshire meeting about a fortnight afterwards nothing could 
work more regularly, as I had in the meantime taken the precau- 
tion to set the throttle valve a little closer. 

In their report the judges evidently mistook a mere q' of 
adjustment to one of principle. Whilst, therefore, agreeing with 

‘ou that since the Gloucester show no rery great advance has 
can made in the duty of portable engines, I think it would be 
unfair to the trade to compare the results obtained by the 
Gloucester show in 1853 with those of Bury in 1867, as the latter 
were subject to much more stringent conditions than in the first- 
named trials. JOHN PINCHBECK. 

27, Leadenhall-street, London, E.C., 

August 20th, 1867. 








WOOD-WORKING MACHINERY AT THE PARIS EXHIBITION. 
S1r,—-In one of the weekly journals there appeared an article in 
which the editor made statements in reference to ourselves which 
were quite false and without any foundati We i diatel 
wrote to him, protesting against his untruthfulness and injustice, 
and requesting him to publish our letter. He has not thought 
proper to do so, nor yet to withdraw his statement. We should, 
therefore, be obliged by your finding room in your columns for the 
following copy of our letter. 
London, 2ist August, 1867. 
[Copy.] 

“* $1r,—In your issue of the 9th inst. we notice a paragraph headed 
* Wood- Working Machinery at the Paris Exhibition,’ referring to 
Colonel Anderson’s report recently printed in the J/lustrated 
London News, in which report our machines are well spoken 
of, and our firm is one of the only two London firms referred to by 
name. Our firm and another are the only London houses exhibit- 
ing with Messrs. Worssam and Co., and it is evident, therefore, 
that you refer to us as one of the ‘new and comparatively un- 
known London firms who have done nothing but copy Messrs. 
Worssam and Co.,’ though you very wisely abstain from mention- 
ing our name, We can but consider this paragraph as an attempt 
to use your power as a journalist to write down the reputation of 
our house. We indignantly deny your assertion as to the copying, 
and defy # to produce a single proof in support of same, and 
Messrs. Worssam und Co. will be the first to endorse what we say. 
How can you make so unfounded an assertion as to say that the 
‘jury did not in any way recognise’ us, when you know that we 
were awarded a bronze medal, and you hold a copy of the letter, 
which we addressed to the British Commission in Paris, in which 
we declined to accept that award? You say also that our firm is 
so little known that you were pais in forgetting us, and yet at 
the International Exhibition of 1862 in London we were awarded 
the only medal given for a collection of first-class wood-working 
machinery. You have only to refer to an article of May 2nd, 1862, 
in the paper of which you were then the editor, and also to your 
own paper of May 10th, 1867, to see the praise you then bestowed 
upon our machinery. This will show your inconsistency, and we 
can only attribute your present injustice to the fact of our not 
having yielded to your oft repeated solicitations to represent us in 
the form of an advertisement, one of which immediately followed 
the last article referred to. 

“*We have to request, in justice to ourselves, that you will give 
the same publicity to this letter, which you did to the article con- 
taining the unfair and unfounded assertions which have called 
forth this reply.— We are, &c., yours obediently, 

Powis, JAMES, AND Co.” 





Powls, JAMES, AND Co. 





PATENTS OR NO PATENTS, 

S1r,—Speaking of the very best defence of patent law that I 
know of, viz., the most explicit and the most favourable to the 
success of my own pleadings, I suspect I have been rather hasty in 
So it to so hot an attack as I projected in my 

t, i.¢., fifth letter. After the pains I have taken to raise some 
opposition by hook or by crook, it looks so very illogical I should 
immediately employ myself in knocking it down again. Ought I 
not rather to rejoice and be thankful that there are some friends, 
allies, and collaborators willing to take up the other side; not 
hiding their light under the bushel and letting the present confu- 
sion of thought run on for ever, but speaking the truth that is 
within them frankly, actively, and to the best of their natural 
ability, consistently? I cannot help thinking so, and, therefore, I 
beg to be let off my engagement for once, if by any means conve- 
nient. Even if there were no other reasons, I should owe this 
recantation to the manful honesty and translucent candour of Mr. 


Henry Dircks, C.E., F.C.S., M.R.S.L., F.R.S.E., &c. &c. 
“* Every patent,” writes Mr. Dircks, on page 95 of his recently 
published defence of patent law, entitled, ‘Invention and In- 


ventors,” “‘ subjects its possessor to the risk of encountering legal 
ar to contest or prove his right, and no patent is of much 
value”—the rest does not state to whom, but the “‘ owner” seems 
to be obviously implied, not the legal profession—‘‘until it has 
sustained the expenses of a heavy Chancery suit.” After thus 
showing inventors from the practical experience of a lifetime what 
their reward under patent protection really is, the author con- 
tinues to urge upon public attention that, according to his obser- 
vations, not mt law, but ‘competition is the spur to inven- 
tion;” and further, that ‘‘no amount of acquired knowledge, no 
variety of scientific information, no concentration of the mind on 
single subjects ” (no amount of heavy Chancery suits?) ‘‘ would of 
themselves have any tendency to induce invention in the absence 
of a na ability that way”—page 40. There is consequently 
no resisting the evidence that the author really sides with the 
repealers, and ought to be received among the friends of unlimited 
competition with all military honours; for, without prejudice to 
the sanctity of private ew be it said, his arguments are ours 
and ours are his. We both contend for no more patents, but more 
competition, and both aed that natural ability produces most 
inventions, irrespective of rewards. 

It is pleasant to turn thus from the superficial contentions of 
our con to the many, many agreements still entally 
uniting the extremest extremes among would-be patent law 


reformers, I believe even Mr, Spence himself cannot but agree 
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tions contained in your leading 
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with me that the administration of patent law—if not its prin- 
ciple—is essentially bad; in fact— 


“ As if it were intended 

For nothing else but to be mended,” 
and that at any rate the patent library, if not—as I contend—the 
law itself, ie as a standing prohibition against the diffusion 
useful knowledge—there being neither air, nor light, nor elbow- 
» in useful work anywhere. if we were 
reckon the facts and theories mutually spon, they 
- | would fill all the space at my disposal in NGINEER. 


™ saptinn hereinafter contained to the contrary thereof in any 
wise notwithstanding,” as they would say in the Patent-oftice—it 
is, for example, mutually agreed to nem. dis., first, that by far 
more iouauhees leap money through patents than ever earn their 
expenses; therefore, secondly, that patent law repeal would posi- 
tively benefit about three or four times as many would-be paten- 
tees as free trade could possibly injure, even at its worst; thirdly, 
that patentees as a class spend annually several hundred thousands 
of pounds in stamp duties, law costs, agents’ fees, superfluous 
formalities, &c. &c., which inventors as a class would certainly 
keep in their pockets if the law did not exist, even though, as a 
matter of course, the greater F ses of inventors lost their inven- 
tions then, as they do now! Fourthly, we agree that inventors— 
even under Bo ag law, and in spite of patent law—are mostly 


poor; and, fifthly, we agree to differ a little as to the real reason 
of their poverty. 
As I shall shortly have to make some pointed references to the 


position of the poor inventor under patent law, it will stand me 
instead of an exordium if I this catalogue of mutual agree- 
ments about our mutual friend a little further. We agree, sixthly, 
that the ordinary, if not the suitable, reward of our public 
benefactors consists chiefly in heavy Chancery suits giving value to 
inventions; seventhly, also that inventors ought to be rewarded. 
With regard to this seventh chord of mutual harmony it may not 
be precisely settled by whom inventors ought to be rewarded, but 
either by r bam who employ them; or, secondly, by those who pity 
them; or, thirdly, by the buying public for whom they make—if, 
indeed, they do not sell—cheap, i.¢., improved commodities; or, 
fourthly, by the non-inventive manufacturers, whom they teach 
how to conduct their busi more profitably than previously; or, 
fifthly, the unemployed artisans whose hitherto occupations newly- 
invented machines are continually superseding; in fine, sixthly, 
either by the admirers or by the victims of improvements; 
seventhly, why not by the state ?—meritorious inventors ought to 
be rewarded. 

These momentous platitudes being duly signed, sealed, and 
delivered, we agree, eighthly, that successful patentees ought to 
be rewarded in order that meritorious inventors (say one in six, or 
thereabouts) may be able to get their wages; it being evident that 
no maker of inventions can possibly be paid unless the patentee or 
seller of invented commodities possesses the needful wherewith to 
pay when he must. Hereafter we agree also, ninthly, that 
inventors —or, speaking more strictly, patentees instead of inventors 
—ought to be rewarded ‘* by the state;” generous persons follow- 
ing in this respect Mr. Mill, and the meaner residuum taking their 
cue from the witty Dean: -- ‘‘ Whenever A sees B suffer he 
invariably wishes C to help him.” And finally we agree, tenthly, 
that it is “‘a great shame” some patentees do not reward their 
inventors, even though we, the buying public, pay the patentee 
liberally enough; eleventh, that this evil cannot be avoided; and, 
twelfth, that it ought to be cured somehow, some time, by some- 
body. 

A truce, however, to theorising. As Mr. C. D. Abel, C.E., 
very justly remarks, page 5 of ‘‘The Action of the Patent Laws 
in Promoting Invention ”:—‘‘In this practical world a few plain 
and undeniable facts are more convincing than a whole host of 
theories, let them be ever so learned; and it is upon such facts, 
and the demonstration of the cause and effect thereof, that we are 
content to let the merits of the system of granting patents for 
inventions rest.” Therefore, let us have a few facts, and since 
“there are few things more deceptive than facts except it be 
figures,” we will also have «. few more figures to distinguish one 





point from the other ;—The practical upshot of our theoretical’ 


sympathy with meritorious inventors—what is it? 1, excessive 
litigation; 2, over frequent failures of justice; 3, smouldering dis- 
content and growing rebelliousness; 4, universal helplessness; 
5, the inventor—‘‘ the most unfortunate person on earth” —‘‘ the 
needy retainer and dependent of the men of money bags”—a 
martyr to C suits—the victim of verbal generosity, 
** rattening ” (Anglice retaining) his best tools “‘for the good of 
his trade ”—in brief, ‘‘a being who has not yet learnt to help him- 
self,” and who ought to be taught by his enemies how to save 
himself from his friends! 

To be continued, wind and weather permitting. F. L. 





MARINE ENGINEERING IN THE FRENCH EXHIBITION OF 1867, 


Str,—Since the opening of the French Exhibition of 1867 there 
has been a great deal said about the *‘ advance of foreign nations 
to the discredit of England's fame,” and this outcry has emanated 
from persons of good position and acknowledged authority on the 
subject in some cases. For example, the President of the Institu- 
tion of Civil Engineers, in May last, at the annual dinner of the 
institution, gave his opinion on the present subject in a response 
to the toast given by the Right Hon. the Chancellor of the Exche- 
quer. Said Mr. Fowler—after the usual prelude, and a little about 
* England’s glory and greatness, and she had better take care and 
not lose it ””—‘* Without being unduly depressed, I would venture 
to hope that a useful and warning lesson on this subject [Eng- 
land's decline], may be drawn from the Great Exhibitions of the 
last few years, and especially from the French Exhibition now 
open in Paris. I am reluctantly compelled,” continued Mr. 
Fowler, ‘‘ as an engineer, to admit that in machinery a more rapid 
advance towards excellence, and a greater number of new and suc- 
cessful mechanical combinations have been made by foreigners 
during the last sixteen years than by the people of this country; 
and I cannot look upon such a state ef things except with feelings 
of some anxiety.” Now, Sir, the certain gathering from this 
branch of Mr. Fowler’s tree of knowledge is that the fruit of 
foreign science has lately ripened more than the English produce. 
With all due deference, however, to Mr. Fowler, and every other 
critic in this matter, allow me to say that in marine engineer- 
ing the science displayed by English engineers in the present 
Paris Exhibition is so far worthy of this ‘* tight little isle ” that 
**Mossoo” and all our foreign friends have much to learn and a 
deal to be thankful for from the British marine engineers. To 
bear out my last remark, I think you will agree with me that any 
statement, if intended to carry weight, should not only be founded 
on but illustrated by facts. 

Acting, then, on this principle, 
been to the Paris Exhibition, and to o 
a professional souvenir of my visit. 

As my practice embraces marine engines and boilers, I was 
naturally led to pay some attention to the examples exhibited. 
The firm of Messrs. Schneider and Co. of Creusot exhibit three- 
cylinder machines, with the slide-valve motion shaft driven by 
gearing, similar in principle to the practice of Messrs. Maudslay, 
Sons, and Field. The Creusot — is plentifully supplied with 
ornamental lubricators and polished work, where painted surfaces 
would be as well. This arrangement of the engines evinces a 
want of forethought, and in many cases complication is an obli- 
gation or the oeeul of forgetfulness. In the same shed is another 
example by the same makers. This is a pair of engines intended 
to drive one of the twin screws of an armour-plated ship belongi 
to the Imperial Government. The arrangement is the horizon 
return action, with double piston-rods, and slipper guides. The 
flanges of the val i and the surface on the 

linders to ; the eccentric rods impart a return action to 
the valve. The of the link motion as a whole are not 
creditable, although the getting up of the jobis fair. The arrange- 


soe me to say I have 
er to you and your readers 








three-cylinder engines of 950-horse power nominal collective, 
the steam being generated in one boiler, four shells being exhibited, 
and eight the complement on These engines and boilers 
are for the imperial ironclad ship Friedland, and have been con- 
structed at the Indret factories, and recently illustrated in your 


pages. 

The boilers are the return tube type; each fire-box contains 
three sets of bars, and the total length of the grate surface is about 
7ft. 6in.; but this dimension I may bea little wrong in, as the 
stoker and myself could not agree about the right of my taking 
dimensions. Strange to say the gauge glasses are at the extreme 
fore and aft of the boiler’s front, and the facility for altering the 
pressure of the steam in the boiler is accomplished by a lever- 
weighted safety valve. Each valve box is at the top of the boiler, 
and the weight overhangs the front, a balance lever and rod being 
arranged for relieving the pressure. Now, Sir, it occurs to me 
that to weight a marine safety valve with a lever is ridiculous, 
and a constant cause for the waste of steam when the ship rolls. 
The arrangement I alluded to for altering the pressure of the 
steam incurs also the advantage of blowing up the entire concern; 
an accomplishment ish engineers avoid by putting the weight 
direct on the valve and locking the casing. I cannot see, either, the 
advantage of fixing the gauge |e at the extremities of the shells; 
in my practice I have always found the central position to indicate 
more truthfully than any other. Around the uptake is the super- 
heater, but of what typeI could not learn. It appeared to me, 
however, to be the o casing kind. e remaining features 
of the boilers presented nothing worthy of comment excepting that 
evidently the English practice had not been totally lost sight of. 

I now purpose to notice the engines of the example di 
alluded to. As I said before, they are the three-cylinder type, par- 
taking much of the Messrs. Maudslay’s outline, but wanting the 
main desiderata which that firm is famous for producing. The 
French engines are on the compound system, the centre cylinder 
being the high-pressure, and those fore and aft the low; the latter 
being jacketted, the steam surrounds them before entering the 
centre cylinder. Now, Sir, I have great and practical objections 
to this arrangement, which I submit are as follows:—First, the 
compound system is not advantageous in an economical point of 
view ; expansion of steam is but expansion, and accomplish it 
however you will the principle is the same. I should like to learn 
the actual - in the consumption of the steam when put first 
into one cylinder, or directly into three, the expansion being the 
same in each case. Certainly with the French engines the high- 
pressure steam surrounds the low pressure, but mayit not be equally 
certain that by so doing the steam is robbed of some of its original 
temperature? My practice has taught me that the most simple 
means of producing a result is the better in all cases. Secondly, I 
contend that on account of the cylinders in these engines being of 
an equal area, but the steam being high and low pressure in its 
action, a relative unequal exertion on the centre crank results. 
The utility of three cranks is to attain an uniform motion, but how 
can this be certain when the centre crank is exposed to 
shocks, due to the lead of the slide valve? and thus the evil atten- 
dant with the single cylinder engine is retained. Thirdly, the 
high-pressure cylinder not being jacketted, a certain radiation or loss 
of heat results; and as high-pressure steam will lose its temperature 
more readily than low, the omission I allude to must be a grave 
fault if there is a gain by jacketting. 

I believe, Sir, no one knows better than yourself the advantage 
of a short stroke for a slide valve; the French, however, seem to 
agree to differ on this point, forthey have actually put single-ported 
slide valves in the engines I am noticing. Fig. 1 is the French valve; 
contrast this with Fig. 2, which is an example by Messrs. Penn, 
with a single rod passing through the valve in each case. Now if 
a shorter stroke still be desired, take Messrs. Maudslay’s type of 
valve as illustrated by Fig. 3, being a three-ported slide ag ed 
employed by that firm for three-cylinder expansive engines. When 
the Messrs. Maudslay locate their valve at the side of the cylinder 
they arrange the ‘affair as in Fig. 4; and as I have shown their 
rotative expansion valve also, their relative positions can be easily 
understood. 

The motion for the slide valves in the French engines I am now 
alluding to is attained by a cranked weigh shaft, the valve rod 
being guided by a slipper guide. This mode of guidance is a credit 
to the French engineer who introduced it, as it really is correct in 
principle, and therefore certain of successin practice. It is almost 
needless for me to inform your readers that each valve (Fig. 1) being 
single-ported, requires a great deal of power to move it, and as it is 


not in equilibrium the evil is in . So faris this certain that 
the weigh shaft imparting the motion to the three slide valves is 
about 8in. in diameter, the b ing torsion strain of which is 


603,180 lb., or equal to a crank shaft for an ordinary pair of engines 
about 160-horse power collectively. The shaft in question is driven 
by a pair of spur wheels of equal diameter, one being on the engine 
shaft and the other on the weigh shaft at the forward ends. 
Reversing, stopping, and starting, is effected by gearing on 

end of the weigh shaft; outside the spur wheel is a pinion, and 
beyond this a hand-wheel with a rim; in the body of the spur wheel 
is a space and rack whose radii is taken at the centre of the shaft; 
in gear with the rack is a pinion on which shaft is a second of a 
larger diameter in gear with the pinion, on the shaft. Now on 
turning the hand-wheel the motion imparted to the weigh shaft 
will be independent of the prime mover, and thus the slides are 
shifted in the required direction. Happy French engineer ! He saw 
but one point to be gained, and that was to ‘“‘shift the valve by 
hand,” but he forgot that, when his jam or stop-wheel outside the 
hand-wheel was screwed up to its work, the hand-wheel would be 
in motion. Now, Sir, fancy the difficulty of a ay 
with this arrangement. If the hand-wheel could not be released 
when the operator grasped it, simultaneously he would find himself 
on his back, or the subject of some worse disaster; and yet the 
English engineer is to “mind what he is — the 
French engineer is making such progress.” If simplicity of 
arrangement for starting gear be required, look at Messrs. Penn’s 
starting gear (Fig. 5), fitted by them to their engines in H.M.A.S. 
“*Northumberland.” The “starting wheel” is not in continuous 
motion, neither is there the chance of being hurled from your 
duty when starting the engines. Notice also the arrangement of 
the expansion gear; not one detail is introduced but what is 


requisite. 

To return to my subject—the French engines. I saw on the 
cylinders relief valves, but they were secured on the centre of the 
covers at each end instead of at the bottom as in the English 
practice. We use spiral spri also, but not so the French 
engineer. He prefers the old flat locomotive springs, at right 
angles with other. The number of joints on the cylinders is 


something extraordinary; it seemed to me to have been a study to 
produce them, rather than avoid them, as we do. , 

The piston-rod guide blocks are the ~— type, not unlike the 
Messrs. Maudslays’ ice, excepting the area of the lower sur- 
face, which is more in the French than the English examples. 

The condensers and air pumps next claimed my attention. To 
impart motion to each air p the arm is forged with the respec- 
tive piston-rod (Fig. 6). Now, if the arm is fractured, what is the 

+? Requisition of a new rod. But see what 
do in the samecase. Fig. 7 isthe practice of Messrs. —T 
Here, if the arm breaks, a new one can be replaced by merely 
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the guide block, whereas in the French practice guide 


condenser is the injection 
ST Gill be wetted hon Fig. 8, 

of the condenser I allude to. It will be seen that 
p drains the condenser the suction valve’s deli 
Goowas the cation of thoes ob tho bottom; ond Teanailt 
that doubtless this misplacement was the result of a 


cylinder cover, piston, and rod have to be disconnected 
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want of forethought. Now, to form a striking contrast—and that, 
tors—observe 


too, to the credit of the 


shown by Fig. 9. 
the 


This is | condenser by Messrs. Maudslay 


them for return-action i, at as I have shown 


tion of the slipper guide bl 


relation is obvious. 


in each example the 


It has been for some time the practice of English marine engi- 


neers to invert the 
placed as in Fig. 8, 


suction valve above the air pump. 


* > hich 
position a better vacuum is obtained than when the Lh, are 
If consider the natural fact that the 





_ The bilge pumps in the French engines are nearly as large as the 
air pumps, and the former are centrally receiving motion 
from the high-pressure piston by separate rods. The valves of 


an pene ots 

fore and aft foreach pump. The size of these pumps sounds large 
to an engineer; there is, however, no fault, but rather a 
agg its adoption, and to the credit of the French eer, 
or pe evidently foresaw the evil of ‘bilge in ion en the 
condenser, which is now pretty well un 

The main frames of the engines under notice are cumbersome, 
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Here the French engineer had fi t, for the detail in ques- 
tion is an universal Hooke joint, with two forks, so that in 
the oot of the _ ss or my aye shaft - 
coupling can respon e effect. Now the practice gen ly 
om auunlay is to make a simple disc coup! secured with bolts 
and nuts, and build the hull so that no d or disturbance 
can*ensue. 





The turning gear for these engines is much as the English - 
tice, excepting that the French prefer two ratchet pod yw 
English usually one. The thrust block to em the 
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surface condensation in the Exhibition. Either the French engi- 

neers know so much about the system that they it to them- 

selves, or so little that they couldn’t afford to exhibit more. A 

pe oe pone peng by the side of the last pair of engines I 
mr of cediloting padiis enghess, the anip ssceghitiee of the tye 

ings of oscillating engines, i e 

in the Exhibition, The French are well win ede 

effective they make them, and I am indebted to their skill and dis- 

play for the sketches I have encloséd for insertion. 

Learning that the Swiss engineers, Messrs. Escher and Co., 
exhibited paddle engines in the Swiss annexe, I visited the same, 
and saw a pair of inclined direct-acting high and low pressure 
engines. The crossheads are guided by spaces on the main framing, 
but the blocks and guides have no means of adjustment. The air 
pumps are directly under the crank shaft between the engine 
cranks, and single action, with the foot valves below the pump. 
There is nothing to complain of in these engines, and they deserve 
about the same amount of praise. One fact I may add, the means 
of shifting the link screw and sliding block are similar to that 
introduced some years ago by my friend Mr. Langdon, the 
managing engineer for Messrs. James Watt and Co., excepting 
that the Swiss suspend the link at the upper end and Messrs, 
Watt at the centre. 

Finding my way to the Italian court in the building I discovered 
a piston, trunk, crank shaft, and connecting-rod, according to the 
practice of Messrs. Penn, and on the wall or partition a photograph 
of Messrs. Peno’s engines, with injection condensers. On inter- 
rogating the attendant I learnt the fact that the Italian Govern- 
ment not only purchased Messrs. Penn’s French engines, but they 
constructed them also from the original they purchased, and that 
said the attendant “‘ was the way to be certain about the matter.” 
“ Certainly,” said I, 

Now, Sir, permit me to remark that there is one great defect in the 
French marine engines and boilers I have not touched on, i.e., the 
weight. These three-cylinder engines I have criticised, for example, 
are heavier by some tons than any English production of the same 
power and type. The number of parts for the huge casings, the 
cumbersome main frames, the couplings, and even the turning 
gear, are all too heavy, and therefore increase the cost as well as 
the weight of the complete machine. But while I complain 
of the French, let me add that some English manufacturers 
are at fault in this matter, and that the contrast in some 
cases per horse-power is striking. The following anecdote 
will perhaps be as good an illustration as anything of the 
present matter. A firm, not a hundred miles from the top 
of St. Paul’s Cathedral, was invited to tender with other makers, 
for the supply of a pair of marine engines and boilers, and 
as their price was too high another firm was accepted. The prin- 
cipal of the refused firm meeting with the principal of the pur- 
chasers some little time after the engines were commenced by the 
fortunate contractor, the following conversation ensued :— 

Engineer : ‘So Messrs, —— had the contract, I hear, for the 
ship —— ?” 

Purchaser : “ Yes, you were much too high in price, and I don’t 
mind telling you, the accepted contractor puts in — tons of mate- 

rial more than you do. There!” 

Engineer: ‘‘ Your ship, I believe, is for passenger and cargo 
traffic ?” 

Purchaser : ‘* Yes, but what of that?” 

Engineer:—‘‘ This ; if the accepted engines weighed many more 
tons than mine the excess must be deducted from the cargo, but 
in my case it would have been added.” 

I should here conclude, but crave a little more space to 
refer to Fig. 10. This is the engine of a centrifugal machine, 
and as Tam acquainted with the same for sugar manufacture I 
was somewhat interested in it. Here is a French idea, indeed; the 
valve casing and cylinder are in one casting—which is no harm— 
but the connection with the body of the machine is the defect. 
To get out the valve the entire engine must be disconnected, and 
how the valve is set I cannot see after it is in its place. Now, Sir, 
under similar circumstances I have had an arm dropping from the 
crank pin, and put the valve and casing outside or opposite to that 
in the sketch. 

To return to my subject. I trust, Sir, I have given you a faithful 
and impartial account of ,the main examples of marine engines 
and boilers to be seen in the Exhibition. My conclusion is that 
English engineers need not hang their heads about the matter ; on 
the contrary, the contrast is a victory on their side and a defeat for 
the foreign competitors. We certainly exhibited but little, but 
there was enough to bear comparison with honour. The French 
engineers have certainly advanced during the last few years, but 
the English engineers never held their own better than they do 
now. A Frenchman evidently thinks nothing of the future. Little 
cares he about repairs; an Englishman, on the contrary, is far more 
niga and prepares for events which must happen sooner or 
ater. Permit me to add that other nations may copy, but they 
cannot at present originate productions equal to those of the 
British engineer. ‘ 

78, Waterloo Bridge, London, 

August 18th, 1867. _—— 


N, P. Burcu. 


PROPOSED ASSISTANT ENGINEER’S AND DRAUGHTSMEN’S 
BENEVOLENT SOCIETY, 

Sir,—In the fermation of the above society I would suggest 
that we follow the example of the ** Foreman Engineers,” who 
make an allowance to their members when out of employment. 

August 24th, 1867, Ay ASSISTANT. 





A REMARKABLE TRIP. 

Srr,—For the information of those concerned in the working of 
steam engines on common roads, I beg to inform you that on Mon- 
day last I ran a small locomotive and road engine constructed by 
Mr. J. W. Boulton, of this town, from here through Manchester, 
Eccles, Warrington, Preston Brook to Chester, paraded the 
principal streets of Chester, and returned home, the distance being 
over ninety miles, in one day, without a single mishap or stoppage 
for anything except to take in water. I believe this to be 
the longest continuous run on record ever accomplished by any 
road locomotive engine within twenty-four hours. If anyone 
should have performed a similar journey I shall be most happy to 
exchange particulars with them. I may add the engine has only 
one 4jin, eylinder, 9in. stroke, 130 lbs. pressure, and 5ft. wheels. 

THOMAS BouLton. 

Ashton-under-Lyne, 21st August, 1867. 


P.8.-. The engine carried six persons through the greater part of 
the road, and in some places eight and ten. When you take int& 
consideration that eighty miles of the road was perfectly strange 
to all concerned, and, consequently, we had to look out for water 
as we travelled along, it makes the journey more remarkable. 





JACKETTED CYLINDERS, 


S1z,—In your review of the machinery exhibited at ‘the Bury 
show of the Royal Agricultural Society (p. 49 et seq. of your 
journal) you have a oy upon Messrs. Turner’s traetion 
engine. We examined this locomotive on the show ground, and 
felt ourselves interested enough in it to make further inquiries 
about its construction, especially in reference to the cylinder, 
which we believed was an infringement of Mr. Aveling’s patent 
of 1861. Accordingly, we called Messrs. Turner’s attention to our 
suspicions, and were told, in reply, that their ‘‘ cylinder is not 
steam jacketted, the exhaust, however, is carried into a casing 
which surrounds the cylinder.” 

Bear with us while we quote from the specification of our patent 
of May 2ist, 1861, No. 1295, and then let us ask you to compare 
the enclosed of the two oylinders. We declare the 


natute of our invention to be as follows :—“‘In order to, prevent, 





as far as may be, the condensation of steam in the working cylinder, 
we place the cylinder in the steam dome and bring the steam 


ceeererery 


AVELiING & PORTER'S 


ROCHESTER 





Sst. 


dome to the forward part of the engine. a, a, is the working 
cylinder surrounded by a casing 6, 6, which forms the dome or 


| chamber from which the steam is taken for supplying the cylinder. 





The steam chamber is brought into direct communication 
with the boiler, d, d, by means of 
stéam ways e, ¢, steam is there- 
foreconstantly circulating round 
the working cylinder. . . . The 
exhaust steam passes off by a 
port i toa pipe k, opening to 
the funnel 7. This arrange- 
ment, it will be seen, not only 
prevents priming when the 
engine is ascending steep in- 
clines, but also avoids the 
necessity for using a pipe for 
conveying the steam from the 
steam chamber to the cylinder, 
or for the employment of a 
long pipe, as is now commonly 
used,- for conveying the ex- 
haust from the cylinder to the 
funnel.” 

Some of our friends were 
good enough to remind us that 
eopying is a delicate mode of 
flattery. We do not wish to 
disclaim a susceptibility to this 
species of approval when our in- 
terests are not invaded. Where 
this condition is wanting we 
prefer protecting ourselves, and 
shall do so in the present case. 

We trust this mattermay have 
P sufficient interest for you to 
render it unnecessary for us to apologise for the length of this 
letter. AVELING AND PoRTER. 





SOUTH WALES INSTITUTE OF ENGINEERS. 


Ow Saturday last the quarterly mosting of the members of the 
above institute was held at the Royal Institution, Swansea, Mr. 
George Martin, president of the Institute, in the chair. 

Among the members present were Mr. L. Brough, Government 
Inspector of Mines; Mr. A. Bassett, Cardiff; Mr. W. Adams, 
Cardiff; Mr. E. W. Richards, Tredegar; Mr. T. Dyne Steel, New- 
port; Mr. L. T. Lewis, Aberdare; Mr. Moxham, Swansea; Mr. 
J.T. Wightman, Blaendare, Pontypool; Mr. L. Llewellyn, Aber- 
carne; Mr. H. M. Maynard, Crumlin; Mr. T. F. Brown; Mr. 
Menelaus, Dowlais; Mr. R. Bedlington, Rhymney; Mr, Co 
Pearce, Cyfarthfa; Mr. J. L. Thomas, Neath; Mr. Loam, Mr. 
James, Mr. John Player, Mr. W. Doran, Mr. E. Daniel, Mr. 
Snelus, Mr. Weddle, Mr. J. James, Newbridge; Mr. Truran, Mr. 
Daniel, Mr. Davies, Crumlin; Mr. Roe, Cardiff; Mr. E. J. Boer, 
Mr. Morgan, Mr. Brigden, Secretary, &c. 

From the walls of the lecture-room were suspended some well 
executed plans of the Tillery coal seam, Abertillery, showing the 
workings of the Tillery coal levels, the plan of Cwmtillery district 
and outcrop of Tillery coal. The following plans of Davies’ self- 
acting steam striker were also exhibited: Front view, hammer 
striking at an angle of 160 deg. sectional plans; through steam 
chest and hydraulic ram, and a general plan showing the striker 
arranged for working on four anvils. Plans were also exhibited 
of Fairley’s mechanical arrangement for preventing overwinding, 
showing the arrangement from shaft to engine; views of ‘‘ cage 
guide,” and proposed arrangement; and cylinder steam chest and 
slide valves, and proposed connection. At the end of the room 
were suspended three plans of Messrs. Thwaites and Carbutt’s 
patent double steam hammer. 

Several specimens of patent fuel were exhibited, and received a 
great deal of attention. The specimens were 2-Fuel dipped in 
petroleum, fuel made by Barker’s machine in August, 1867; fuel 
made from Tredegar coal, and exposed to wind and rain for six 
weeks; fuel submerged in water for forty-eight hours; fuel made 
by Mr. Bassett from Aberdare steam coal at Aberaman, in August, 
1867. ¢ 

The secretary read the minutes of the last meeting, which were 
signed by the president. 

The president said their first business was the election of office- 
bearers, and the following gentlemen were appointed :—President : 
—Mr. Menelaus proposed, and Mr. Brough seconded, the election 
of Mr. Richard Bedlington. Vice-presidents :—Mr. Richard pro- 
posed, and Mr. Allen seconded, the election of Mr. T. Dyne Steel, 
Mr. Pearce and Mr. F. Brown. Members of Council :—Mr. Bassett 
proposed, and Mr. T. D. Steel seconded, the election of the follow- 
ing gentlemen:—Mr. T. H. Hosgood,. Mr. George Parry, Mr. 
George Brown, Mr. Edwin Richards, Mr. John Smith, Mr. George 
Wilkinson, and Mr. M. Moxham. The secretary:—Mr. Brough 
proposed, and Mr. James seconded, the re-election of the secretary. 

It was announced in the course of the afternoon that the follow- 
ing new members had been elected:—Mr. T. Cadman, mining 
engineer, Merthyr; Mr. J. Bladon, jun., colliery viewer, South 
Wales Coal Works; Mr. T. Anger, manager of the Great Western 
Collieries, Pontypridd; Mr. Joseph Wethered, Bristol; Mr. William 
Rogers, engineer, Adelaide, Australia; Mr. James McMurtrie, 
mining engineer, Radstock; Mr. George Frederick Adams, Cardiff. 

The President said at their last meeting they had commenced a 
discussion on Mr. Cope Pearce’s paper on ‘‘ Mechanical Ventila- 
tion,” and it was adjourned to the present meeting, and he thought 
it would be better for them to open it again. Mr. George Brown 
was the last man who spoke on it, and perhaps he would continue it; 
but if he was not there some one else would be kind enough to do so. 

Mr. Cope Pearce stated that he had received a communication 
from Mr. John Atkinson, stating that he (Mr. Pearce) appeared 
to have fallen into an error, and so to have done an unintentional 
injustice to mechanical ventilation as compared with furnace venti- 
lation. Mr. Atkinson said Mr. Pearce had quoted him as he 
(Mr. Atkinson) had quoted the late Mr. N. Wood as to a case of 
ventilation at Heton Colliery, where the particulars given were as 
follows:—Depth of up-cast shaft, 900ft.; quantity of air per 
minute, 225,176 cubic feet; down-cast temperature, 43 deg. 5m.; 
up-cast temperature, 211 deg.; return air, 680 deg. That 
was after damping the fires of the underground boilers, and 
while three furnaces were in operation. The quantity of 
coals consumed by the furnace was not given, nor would it 
have been of any service to state it, because the heat due 
to the boiler fires, which had only been damped a short time before 
the observations were made, would have some effect in heating the 
air beyond what was due to the coals consumed at the three fur- 
naces. Mr. Atkinson then went into figures at some length, and 
remarked that the average loss of temperature over the entiredepth 
of the shaft cannot very well be assumed at less than one-quarter 
of the total imparted heat; and if so, that would appear to have 
required a consumption of coal, had the coal alone imparted heat to 
the air, of 14 x 55°28 = 73°7 lb. per minute, or 37 | ah) xm 47 
tons in twenty-four hours, in lieu of only 11°13 tons as assumed in 
Mr. Pearce’s paper. Mr. Atkinson then alluded to the fact that a 
part of the heat did not arise from the coals burnt, but was im- 

rted by the walls of the mine, &c., which would operate equally 
in favour of mechanical or furnace ventilation. In order to make 
a fair comparison between the two systems, it was either to 
embrace it in both or to exclude it from both in calculating the 
coals consumed. It was manifest that 11°13 tons of coal could not 
heat 225,176 cubic feet of air through 211 deg.—68 deg. =143 deg., 
the actual heat ey by the coals to the return air, even if 
there had been no by cooling. To effect this it would have 


required a consumption of 4287 z ae @ x 24 — tons, and if 
the average cooling over the entire depth of the shaft amounted 

















to one-quarter of the heat so imparted by the coal alone, it would 
have required a consumption of 14 x 30 = 40 tons of coal in the 
twenty-four hours. 

Mr. Brough said he thought the fan was about the best mode of 
ventilation. At one of the finest collieries in the world there was 
one, and at that place a furnace could not be used. It was cheap, 
easily put up, and had no shutter. He did not like the shutter 
himself, and he did not see why there should be any. Instead of 
sending elsewhere for fans he did not see why they could not make 
them in Wales. 

Mr. Wadle gave details of the fan referred to by Mr. Brough. 
The works were so large that they had failed with the furnace. It 
was also more economical. They used to burn ten tons of best 
coal in a certain time—perhaps a week-—for which they were 
giving 18s. per ton. Now they burnt fourteen tons, not of coal, 
but culm, of no value whatever. 

Mr. Brough said machine ventilation was appreciable and 
desirable. Under certain circumstances the furnace excelled all 
others. By pursuing the machine inethod they would be enabled 
to work mines more economically. Fan ventilation was superior 
to furnace ventilation, because furnace ventilation could not be 
always applied. One of the disadvantages of machine ventilation 
was the irresistible power of pull. He would leave it to the 
gentlemen present to sit as a jury and say which was the best. As 
far as he was concerned he thought them both best. 

Mr. Menelaus said if the credit of introducing fan ventilation 
into the principality was due to one more than another it was to old 
Mr. William Brunton. He (Mr. Menelaus) thought if they could 
find out the best opening of the fan and fix it there, that fan 
ventilation would be the best. 

Mr. Brough said it all depended upon the opening, and the 
remark made by Mr. Menelaus he quite agreed with. 

Mr. Waddle thought they should not compare the close with 
the open fan. 

Mr. Menelaus said so long as they had the open fan, so long 
would it be imperfect. 

Mr. Adams said some experiments had been made at Tondu, but 
as Mr. Wilkinson and Mr. Bates were not present he would move 
that the subject be left open until their next meeting. 

Mr. 8. Lewis said he intended to have said something upon the 
subject if Mr. Wilkinson had been present, as there had been 
some experiments made at Aberdare; but as he was not there he 
would second Mr. Adam’s proposition, which was agreed to. 

Mr. Bedlington was about to offer some remarks on ‘‘ Mecha- 
nical Ventilation,” when the president said that subject had been 
adjourned. 

The President said the next subject was the discussion on Mr. 
Vivian’s paper on the “ Structure of Iron,” but as Mr. Vivian was 
not present it would be well to let that stand over also. 

There being no objection, the discussion was adjourned. 

The next subjects for discussion were ‘‘The duration of the 
South Wales Coal-field,” by Mr. Bedlington, and the *‘ Port of 
Newport and its Coal-field,” by Mr. Bassett. 

Mr. Brough said he considered that further results would have 
to be takert before a correct estimate of the enormous quantity of 
coal in South Wales could be arrived at. He did not see how 
that anything like the quantity that had been stated could exist. 
He would say that Mr. Bedlington and Mr. Bassett had taken 
great pains with the subject, but it would require a great deal 
more research before anything like a correct estimate of the 
quantities could be arrived at, and with these few remarks he 
would beg to retire. 

Mr. Bedlington expressed his regret that such an observation 
should have fallen from Mr. Brough, who had stated that he did 
not believe in the enormous quantity of coal which he and Mr. 
Basset believed existed. Of course he could not say that he was 
infallible, but if Mr. Brough had read their papers, which he did 
not believe he had, he would have seen how they came to their 
conclusions. He did not do so by his own calculation. It was not 
done hurriedly; he had been days, and almost weeks about it. He 
would not have been able to devote so much time to it had he not 
been engaged by the Alexandra Dock Company for that purpose. 
In order to ascertain the quantity of coal in the South Wales 
basin it was necessary for him to have the best assistance, and he 
got three gentlemen, who had given the subject a great deal of 
time and consideration, toassist him. They divided the county 
into sections, and after going carefully into the subject, they 
arrived at the conclusion they had given. They ascertained the 
areas of unworked coal, and these had an average depth of 37ft., 
and that gave him the number of tons he had stated in his paper. 
It would take up too much of their time to tell them all the means 
they had adopted in arriving at the conclusion they had come to; 
but he would say that it had taken a great deal of time and he 
thought it was not right of Mr. Brough to say that he did not 
think the estimate they had arrived at was a correct one. 

After a few remarks from Mr. Bassett, the president said he had 
taken some little trouble about the thickness of the coal seams, 
and he quite agreed with Mr. Bassett and Mr. Bedlington, and he 
did not believe they overrated it. He made them 43ft. 

Mr. T. Dyne Steel said Mr. Brough thought the coal was not so 
thick as had been stated, and that sufficient allowance had not 
made been for the soft coal. He did not imagine that Mr. Brough 
thought the calculations were wine 

Mr. Bassett said he was sorry he had not a map of the Ordnance 
Survey with him, in which the sections at Caerphilly, Ebbw Vale, 
Abersychan, and other places were shown. He had no desire to 
overrate it, and he was quite satisfied that he had not done so. 

Mr. Bedlington: Do you think that we shall get to the lowest of 
the South Wales coal at 800ft. 

Mr. Bassett: No, I do not think such a thing; I am speaking of 
the Monmouthshire district. 

Mr, Bedlington said in Monmouthshiret he stratum was less 
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than it was in the South Wales field; as for sections, he could have 
given pages in details, but he thought it best not to do so, as some 
of the works would not like to see their sections published; and 
then again some were thinner, and that was a question of value to 
them; and looking at these circumstances he thought is was better 
not to publish them; but if he had had sections he could then 
have oan them that care had been taken in arriving at the 
average thickness of the coal seams. Some time 980, when they 
were told that the South Wales coal-fields were so far exhausted, 
it was their duty as an institute to go into the matter, and 
ascertain whether such was the case or not; and as there were 
several gentlemen present who were deeply interested in the subject 
and thoroughly acquainted with the district, he would leave it to 
them to go into the subject and say whether their statements were 
correct or not. 

Mr. Menelaus said he did not think Mr. Brough had any inten- 
tion of throwing discredit upon the calculations made by Mr. 
Bassett and Mr. Bedlington; but that he did not believe in the 
result. It was of some importance that it should not go forth that 
Mr. Brough, with the position he held, did not believe in the 
figures of two eminent engineers, who had taken great pains and 
arrived at a conclusion come to by many practical men, that there 
was such a quantity of coal in the country as to cause them no 
uneasiness for many years to come. He believed the remark made 
by Mr. Brough was done more out of a joke than anything else. 
He saw a gentleman present (Mr. Adams) who was engaged in 
determining the question for Government purposes, and he should 
like to hear him give his opinion off-hand whether Mr. Bedlington 
and Mr. Bassett’s figures were correct. 

Mr. Adams thought both gentlemen were within bounds in their 
calculations, but he was not going into the subject of depth. 
Within the last fortnight he had been led to believe that the coal 
in Glamorganshire was not so deep as it was thought, but he was 
not prepared to go into the subject. 

Mr. Menelaus said if any gentleman stated that the figures given 
by the two gentlemen were incorrect he should be prepared to 
prove it by figures. 

Mr. T. Dyne Steel said it was his business to go into the figures, 
and he was quite sutisfied that those given by Mr. Bassett were 
correct. 

The President said he agreed with the figures given by Mr. 
Bassett and Mr. Bedlington, and the subject then dropped. 

THE CORNISH ENGINE. 

The next subject to be di 1 was Mr. Loain’s paper on the 
“ Cornish Engine.” 

Mr. Roe said the discussion on the above paper had been ad- 
journed, so after that he jotted down a few observations in order 
that they might not escape his memory altogether. The Cornish 
engine, ,2.¢., the single-acting expansive condensing engine, described 
in the paper might fairly claim « large amount of credit on the 
score of economy in the use of fuel, due to a high grade of expan- 
sion, the loss of heat from radiation, by clothing exposed surfaces 
with non-conducting matter, and a judicious proportion observed 
between the grate surface and the heating service of the boiler. 
And more, to the Cornish engine they were indebted for the double 
beat valve, the lantern brass, and the cylindrical boiler, with its 
internal cylindrica] fire-tube. In estimating the work done by 
the Cornish engine, the number of millions of pounds raised 1ft. 
high by the consumption of 112 cwt. of coal was the standard 
usually employed. Now that imposing array of millions of pounds 
had rather a bewildering effect on the mind, and tended to miscon- 
ception on the part of a great many persons as to the work really 
done by the Cornish engine. Thus, eighty millions of pounds 
raised 1ft. high by 112cwt. of coal reduced to their ordinary 
standard of comparison was equal to 2} lb. of coal per horse-power 
per hour—sixty millions 3#lb., and so on--a result constantly 
realised, even in the marine engine, with its comparatively low 
boiler pressure, the use of salt water, and rapid combustion per foot 
of grate surface—often three times as much as consumed in the 
Cornish engine on land. 

The meeting shortly after adjourned for half an-hour, and at 
the expiration of that time the business was resumed by Mr. Cope 
Pearce’s paper on 





PUMPING AND WINDING. 
An unreportable discussion took place between Mr. Morgan and 
Mr. Menelaus, and Mr. Pearce replied, none of whom addressed 





the president at length. 

Mr. Brough said the engine termed the Favourite, by Mr. 
Pearee, was not the best. The double-cylinder horizontal engine | 
was fast coming into use, and be believed would become the engine, 

Mr. Menelaus said he had had a conversation with a gentleman | 
respecting engines, and he recommended the single-cylinder in pre- ! 
ference to the double. ? 

Mr. Brough said he had plans of the engine, and for his own 
part he considered none surpassed the double-cylinder horizontal ! 
engine. | 

Mr. Menelaus quite agreed with the observations made by Mr. | 
Brough. | 

Mr. Richards said he had seen the kind of engine spoken of by 
Mr. Brough, and he must say it was an admirable and a splendid 
one, and was capable of raising 11,000 tons of coal in twelve hours. 
He then alluded to the determination come to of putting in 
powerful vertical engines at Abercarne, and he thought they 
worked more economical than those that were previous. They 
went down in Abercarne in a very short time, as some of them 
Were aware, 
would consume little coal, and that was not obtained by direct 
double-cylinder vertical engines. 

Mr. Brough said he would say that tke ‘engine at Abercarne was 
the finest in the world, and it, mode of operation could not be 
surpassed. At Ebbw Vale they had an engine that consumed 
100 tons of coal a week, but when they made it into a condensing 
engine it consuined something like thirty tons. 

Mr. Bassett inquired what quantity of coal they consumed at 
Abercarne. 

Mr. Richards said he did not know. 

The subject then dropped. 

The President said the next subject was Mr. Adams’ paper on 

THE Coat BRAsses or THE SouTH WALES COAL-FIELD. 

Mr. Adams referred to a meeting held in the North of England 
in 1863, respecting the coal ‘‘ brasses,”* and he handed in a paper 
which he wished to be printed with the Society’s Proceedings 
together with an analysis, but there was evidently a wish to 
monopolise all the papers put in for the Society’s publication 
alone, and the representatives of the press were not so much as 
provided with a table or suitable seats, but had to take their notes 
in the best manner they could. At the next meeting it is to be 
hoped this defect will be remedied. 

A paper was then read on the “ Tillery Coal Seams and Work- 
ing, Abertillery,” by Mr. T. Dyne Steel. 

Owing to the lateness of the hour the following papers were not 
read:—** On Davies’ Self-acting Steam Striker,” by Mr. D. Davies; 
**On Patent Fuel,” by Mr. Bassett; ‘‘On Bessemer Steel,” by Mr. 
‘Walter Child; ‘‘ On Overwinding, and How to Prevent it,” by Mr. 
W. Fairley. 

Votes of thanks to Mr. Steel for his paper, to the president, and 
to the council of the Royat Institution, for the loan of the 
nag room of the Institution, brought the proceedings to a 
close, 

Subsequently the members dined together, as customary on their 
days of meeting, 


THE WATERWITCH, VIXEN, AND VIPER. 
WE need scarcely remind our readers that the merits of 
Mr. Ruthven’s system of water propulsion have formed 
matter for keen discussion in mathematical and engineering 

















* A pecutiar form of iron ore. 


He considered that they should put up engines that |, 


circles. The questions raised appear abstruse, principally 
because we lack minutely accurate experimental data on 
which to base our calculations, Water propulsion, though 
old as an invention, is very novel in that it has only re- 
cently received much attention from men able to grapple 
with its theory, or undergone anything lixe a fair practical 
test of its capabilities. At this moment very little has 
been decided as to the actual value of the scheme, and it 
is perfectly certain that the best arrangements for applying 
it in practice have yet to be designed. That it can ever 
prove, under any circumstances, as economical as the 
paddle or the screw is to the last degree doubtful. 
If mathematicians agreed as to the actual amount 
of power wasted now, we should say without hesitation 
that it can never by possibility prove as economical 
a mode of propulsion as either of its rivals. But a 
suflicient amount of disparity is to be found in all the 
calculations yet made in the case of the very few vessels 
to which the system has been applied, to warraut us in 
believing that, under certain conditions, the water jet ma 
be approximately able to compete in economy with 
either screw or paddle. The great loss of power mani- 
fested by both the Nautilus and the Waterwitch is easily 
accounted for by the defective arrangement of the ma- 
chinery—especially the turbine—but precisely how much 
of this loss may be obviated by an improved design no one 
can determine accurately till the new design has been 
practically tested. It must not be forgotten that while the 
screw was yet a new thing as a mode of propulsion, very 
singular theories were enunciated regarding it, and backed 
up by the opinions of able mathematicians. Years elapsed 
indeed before anything like an accurate theory of the screw 
was elaborated, and even at this moment questions con- 
nected with negative slip, the effect of various forms of 
after-body, and the position which the screw should 
assume with regard to the stern-post, ruadder—nay, even the 
ship as a whole—remain without satisfactory solution. 
Apart from the mere question of economy, there are 
various considerations which dictate the adoption of the 
water jet as a means of propelling ships of war. The 
engines and machinery can be perfectly protected; there is 
no screw to be fouled, injured by shot, or to interfere with 
the sailing powers of the ship, apd the system renders it 
possible to overcome an enormous leak without demanding 
any additional exertion of power from the engines. 

Properly impressed with the importance of the subject, 
the Admiralty wisely constructed the Waterwitch to test 
the scheme on a comparatively large scale. 

It is to be regretted, however, that the model adopted 
was not better. It is certain that Mr. Ruthven’s inven- 
tion has not yet been tried under favourable circumstances, 
and due allowance must be made for the fact. The 
Waterwitch was first tried over a measured mile—with the 
results obtained, our readers are familiar. A more impor- 
tant experiment was concluded last week, the details of 
which as they appeared in semi-oflicial form in the Times 
we subjoin, reserving for the present any analysis of the 
results:— 

The Vixen, Commander C. D, Lucas, V.C., tried August 2nd.— 
Tonnage, 754 tons; length between perpendiculars, 160ft.; draught 
of water, forward, 9it. 10in.; ditto, aft, 11ft. lin.; coals in 
bunkers, 80 tons; quantity of stores on board, six months; com- 
plete in all respects in masts, yards, and sails; guns, shot, shell, 
&e., to sea-going trim; force of wind, 2 to 3; direction, N.E.; 
propellers, two screws, fitted with Maudslay’s shifting blades; 
diameter of each screw, 9ft.; pitch of ditto, 9ft. 10}in.; length, 
14}in.; immersion of upper edges, 143in.; load, per square inch, 
on safety valve, 22°4 Ib. 

Full-boiler Power. ---Six runs over the measured mile. 

Revolutions of Engines - Minute. 


Speed of Ship Starboard Port 
No. of run. in Knots. Engine. Engine, 

a oe 8759 10452 104°23 
2 8°780 10713 106°98 
3 9°302 109°45 108°06 
4 $780 110°63 110°20 
5 9703 oe 111-43 109°33 
CS «s . 8°430 110°45 111°43 


Mean speed of the ship, 9°060 knots; indicated horse-power—port 
engine, 325°05 horses ; starboard ditto, 332°66 ditto; pressure of 
steam in boilers, 211b.; mean pressure of steam in eylinders— 
port, 20°5725lb.; starboard, 20°8841lb; vacuum—port, 25°6Gin. ; 
starboard, 25°4lin. 
Half-boiler Power.—Four runs over the measured mile. 
Revolutions of Engines per Minute. 
t 


Speed of Ship Starboard Por 
No. of ran. in Knots, Engine. Engine, 
Mean. Mean. 
85°72 84°515 


wre 


. a oo OER ws oo 
2 ee -- 5660 .. ee 
3B se eo. 8845 .. oe 
4. » 5642 oe ee 


Mean speed of the ship, 7°347 knots; indicated horse power—port 
engine, 157°33; starboard engine, 147°84; mean pressure of steam 
in cylinders—port, 13°35; starboard, 14°537. 

Full-boiler Power.—Manceuvring in circles; both engines going 
a-head; circling to sturboard.—Helm up 35 seconds; angle of 
rudders—starboard rudder, 37 deg.; port ditto, 39 deg.; turns of 
wheel, 2°5; men of wheel, 6; half-circle made in 1 min. 40 sec.; 
full ditto, 3 min. 20 sec.; revolutions of the engines before helm 
was up—starboard engine, 109; port engine, 107; after helm was 
up—starboard engine, 112; port engine, 105. Both engines going 
ahead; circling to port.—Helm up in 25 seconds; angle of rudders 
—starboard rudder, 27 deg.; port ditto, 27 deg.; turns of wheel, 
3; men at wheel, 6; half-circle made in 1 min. 39 sec.; full ditto, 
3 min. 9. see.; revolutions of the engines before helm was up— 
starboard engine, 109; port engine, 108; after helm was up—star- 
board engine, 102; portengine, 94. Starboard engine going ahead 
and port engine astern; circling to port-—Time helm up in 20 sec. ; 
angle of rudders—starboard rudder, 32 deg. ; rudder, 34 deg. ; 
turns of wheel, 3; men at wheel, 6; half-circle made in 1 min. 
42 sec.; full ditto, 3 min. 9sec.; revolutions of the engines 
before helm was up—starboard engine, 110; port engine, 109; 
after helm was up—starboard engine, 108; port engine, 94. Port 
engine going ahead, and starboard engine going astern; circling to 
starboard.—Time, helm up in 15 sec.; angle of rudders- starboard 
rudder, 32 deg.; port rudder, 32 deg.; turns of wheel, 3; men at 
wheel, 6; half-circle made in 1 min. 3 sec.; ‘full ditto, 3 min. 
7 see. ; revolutions of engines before helm was up—star' 
engine, 110; port engine, 111; after helm was up—starboard 
engine, 96; port engine, 97. 

Half-boiler Power; both engines going ahead; circling to star- 
board.--Half circle made in 1 min. 53 sec., full circle in 3 min. 
40 sec.; circling to port—half circle made in 1min. 56sec., full 
circle in 3min. 58sec. Starboard engine going ahead, and port 
engine astern; circling to port.—Half circle made in 2 min. 6sec.; 
full circle in 4 min. 11 sec. Port engine going ahead, and starboard 
engine going astern; circling starboard. —Half circle made in lmin. 
59 sec.; full circle made in 4 min. 18 sec. 

Viper, Commander Crozier, tried August 5.—Tonnage, 737 tons; 





length between perpendiculars, 160ft. ; sane of water forward, 
9ft. llin.; ditto, 1lft. 10in.; coals bunkers, 64 tons; 
quantity of stores on six months, complete in rig, arma- 
ment, and stores of all kinds to her sea-going trim; force of wind, 
4; direction, W.S.W.; , two screws, fitted with Maud- 
slay’s shifting blades; of each, 9ft.; pitch, 9ft. 10in.; 
immersion of w edges, 13}in.; load per square inch on the 
— oath. 
-boiler Power.—Six runs over measured mile. 

Revolutions of ste =" per Minute, 


of Ship 
No. of runs, in Knots, Engine. Engine. 
toe ef 9903 oe 10317 oe 110 07 
ZB se of 9756 oe 109 10 ee 14°75 
3 + 9729 oe 108 49 113°68 
4 «> 9160 ee 108 110 
5 oe of 9256 eo 100 o 106°93 
6 .. of Soll ee 116s oo 113-76 
Mean speed of the ship, 9°475 knots; indicated horse-power 
rt engine, 329°12; starboard engine, 322°48 ; pressure of steam 


in boilers, 20°416 1b,; mean pressure Of steam in eylinder—port, 
i starboard, 20°64 1b.; vacuum, port, 25°083in.; starboard, 
25°083in. 
Half-boiler Power. —Four runs over the measured mile. 
Revolutions of Engines per Minute . 
‘ort 


Speed of Ship Starboard rm 
No. of rans in Knots. ngine, Engine. 
b es ce “889 Mean Mean 
2 «- 6621 ee 8085 oe 8319 
3 7877 
4 oe oe G81 


Mean speed of the ship, 7°333 knots: indicated horse power-— 
port engine, 162°39 ; s engine, 174°48; pressure of steam 
in boilers, 17°25lb. ; vacuum—starboard, 25°5 ; t, 19°25in. ; 
of steam in cylinders—port, 13°35; starboard, 


in cireles ; both engines going 
ahead ; circling to starboard.—Helm eg 4 sec.; angle of rudders 
—starboard rudder, 28 deg.; port rudder, 30 deg.; turns of wheel, 
3; men at wheel, 6; half circle made in 1 min. 58 sec.; full circle 
made in 3 min. 20 sec. ; revolutions of the engines before helm 
was up-starboard engine, 109; port engine, 108; after helm was 
up-starboard engine, 106; port engine, 106. Both engi going 
a A ee hy rt.—Helm up in 25 sec.; angle of rudders— 
starboard rudder, dD deg.; port rudder, 30 deg.; turns of wheel, 3; 
men at wheel, 6; half circle made in 1 min. 30 sec. ; full circle 
made in 3 min. 5 sec.; revolutions of the engines before helm was 
up—starboard engine, 101 ; port engine, 108 ; after helm was up-— 
starboard engine, 106; port engine, 106. Starboard engine going 
ahead and port engine astern, circling to port.—Time, helm up in 
20 sec.; angle of rudders—starboard rudder, 27 deg.; port rudder, 
27 deg.; turns of wheel, 3; men at wheel, 5; half circle made in 
1 min. 39 sec.; full ditto, 3 min. 9sec. Revolutions of the engines 
before helm was up—starboard engine, 110; port engine, 109 ; 
after helm was up—starboard — 108 ; port engine, 94, Port 
engine going ahead, and engine astern, circling to star- 
board.—Time, helm up in 17 sec.; angle of rudders—starboard 
rudder, 32 deg.; port rudder, 32 deg.; turns of wheel, 3; men at 
wheel, 5; half circle made in 1 min. 32 sec. ; full ditto, 3 min. 
7 sec. Revolutions of engines before helm was up—starboard 
engine, 110; port engine, 101; after helm was ,up—starboard 
engine, 86; port engine, 97. The Viper made no ci with half- 
boiler power. hb 

Waterwitch, Commander P. Sharpe, tried August 9th. --Tonnage, 
777 tons; length between perpendiculars, 162ft.; draught of water 
forward, 10ft. 9in.; draught of water aft, lift. 8in.; coals in 
bunkers, 80 tons; quantity of stores on board, six months, Com- 
plete in masts, yards, sails, guns, sho‘, shell, &c., to sea-going 
trim. Force of wind, 3 to 4; direction, W.N. Ww. ; load, per square 
inch on safety valve, 29°51b.; propeller, hydraulic-wheel, and dis- 
charge nozzles, Upper lip of discharge nozzles level with the 
water line. 

Full-boiler power, six runs over the measured mile on the first 


grade of expansion: 
P Revolutions of Turbine. 


. iS) of Shi . By observation taken 
No. of run. op an By card. four times each run. 
1 - os OGD 2. oe AI oe oe 89, 40, 41, 405 
2 « se 9850 2. o- 40° +» 41, 415, 41, 40 
3 we 9090 .o oe AIS oe oe 41, Al, 40S, 40S 
4° oo 9549 oe oe 405 oe 40, 41, 40°5, 41 
5 oo of ORD ao oc @& «+ 40°, 41, 415, 41 
6 9703 4l «+ 41, 405, 41, 41 


Mean speed of the ship, 9°233 knots; indicated horse power, 
777'13; pressure of steam in boilers, 29°41b.; mean pressure of 
steam in cylinders, 26727; vacuum (mean), 26, 26, 26, 25°5, 26°5, 
26° 


5. 
Full-boiler Power:~ ape eg | in circles.—Both discharge 
nozzles ejecting the water astern. Ship moving ahead and circling 
to starboard:—Helm up in 15 see,; angle of rudder, 42 deg.; turns 
of wheel, 4; men at wheel, 4; half-circle made in 2 min. ; full circle 
made in 4 min. 10sec. Revolutions of the turbine before the 
helm was up, 41; after, 41. Water continued discharging in the 
same direction, the ~*~ moving ahead and circling to port. 
Helm up in 17 sec.; angle of rudder, 38 deg. ; turns of wheel, 3; 
men at wheel, 4; half-eircle made in 2 min. 5 sec. ; full circle, 4 min. 
11 sec. Revolutions of the turbine, before the helm was up, 41; after, 
41. Starboard nozzle discharging the water astern, and the port 
nozzle abead, ship turning round to port on her centre.—Helm 
up in 18sec.; angle of der, 43 deg.; turns of wheel, 3; men at 
bo to 4; half cirele made in 2 min. 40gec., full ditto, 6 min. 46sec. 
Revolutions of the turbine—before the helm was up, 41 ; af ter 
ditto, 41. Port nozzle discharging the water astern, and the star- 
board nozzle a head, ship turning round to starboard on her 
centre.—Helm up in 17sec.; angle of rudder, 41 deg.; turns of 
wheel, 4; men at wheel, 4; ~ made in 2min. 33 sec.; full 
ditto, 6 min, 25sec. Revolutions of the turbine—before the helm 
was up, 42; after ditto, 42. With the hydraulic wheel making 
41°5 revolutions and discharging from the after nozzles the dis- 
charge was reversed to order, and the ship brought to a dead stop 
in lmin. 9sec., the distance the ship moved over in the time being 
twice her len, , " 
Trial, Aug. 10.—Half-boiler Power.—Ruas over measured mile, 
Two runs with all throttle valves open, and steam given equally to 


all three cylinders: — 
Speed of Revolutions of Turbine. 


No. of Run. in Knots. By Cara. By observation. 
I oe ° 6153 27 ««. «27, 275, 97,27, 27 
G74 ee 26 26°5, 27, 26:5, 2°65, 26°5 


2 oe . 
dof ship, 6°163 knots. 
——- ‘on. engine throttle valve wide open, but with 
forward and starboard engine valves ay slightly open :— 


Speed of Ship voluiions of Turbine. 
No. of Run, in Knota. By Card. By observation, 
1 oe 6451 ee 27 «4. 26°65, 26, 26 5, 26, 27 
2 ee ee 5°797 . 265 .. 27, 26°56, 27, 265,265 
Mean speed of ship, 6°124knots. Indicated horse-power, 22602; 


mean pressure of steam in cylinders, 11°645. 

Hall-boiler Power. —Both nozzles oe water astern, ship 
circling to starboard ; half circle made in 
3 min. 30 sec. ; in a. 4 see, ; ] to port, — 
Angle of rudder, 44 deg.; half circle made in 3min. lsee.; full 
circle in 6 min. 29 sec. et 5 

The concluding trial of the Waterwitch was one quite of a novel 
character, as follows:— : 

Full-boiler Power.—Stern rudder locked. Ship steered stern 
foremost, and two runs taken over the measured mile. 

- 


No, of Rua. Speed Revolutions of Turbine by Card. 
wh a. a ne ae 207 “3 


cn I 
Sots ae af ship, 7:006 knots 
The bow rudder was brought 
44 deg., and to port at 43 deg. 


‘over to starboard at an angle of 
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THE ENGINEER. 
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Grants and Dates of Provisional Protection for Six Months. 

1304. HEINRICH GOTTLIEB BERNHARD ROBER, Frankfurter Strasse, Braun- 

— ** Improvements in the construction of safety box slides.’ — 20th June, 
1867. 


1899. PERCY SMITH, Philpot-lane, London, “Improvements in corking, 
stopping, and securing the contents of champagne and other bottles.”—A 
communication from Jeules Fisse and Gustave Thirion, Rheims, France. 

1908. CHARLES COSSET DUBRULLE, oy Place, Lille, Nord, France, “Im- 
provements in miners’ lamps.” —29th 1867. 

1939. THOMAS BORLASE, Redruth, tate **An improved reducing machine 
= grinding and pulverising metallic ores and any other substances.”—3rd 

‘uly, 1867. 

2012. ROBERT SMITH, Northampton-terrace, Compton-road, Islington,“ A new 

« Or improved composition for coating ships and other vessels and submarine 
stractures.”—9th July, 1867. 

2065. HENRY FLETCHER, Old Hall-street, Liverpool, “ Improvements in appa- 
ratus for the manufacture of artificial fuel, which apparatus may also be em- 
ployed for other purposes.” 

2069. JOHN SCOTT, Oxford-street, London, “Improvements in 
the same being suitable for ascending and descending mines or other deep 
places, and at other times convertible into a piece of furniture such asa 
couch, ottoman, chair, table, or other similar article.”—13th July, 1867. 

2077. JULIAN BRIERE, Brussels, Belgium, “ A continuous self-acting condenser, 
being an improved boiler feeding apparatus.” 

2031. JAMES FLEMING, Glasgow, Lanarkshire, N.B., ‘“‘ Improvements in appa- 
ratus for drawing or raising beer and other malt or spirituous liquors toa 
higher level than that of the cask or other vessel in which they are kept.”— 
—15th July, 1867. 

2084. JAMES FRASER, Liverpool, Improvements in machinery for printing 
consecutive numbers.”—16th July, 1867. 

2095. JAMES SCHOFIELD and JOSHUA CALEB DAWSON, Leeds, Yorkshire, ** Im- 

proved means or ay na for ‘ malting’ or drying barley, part of which 
means and icable to other p 

2097. JOHN SLATER, Bankfot, ‘near Hebden Bridge, Yorkshire, “ Improve- 
ments in steam ¢' 

2098. GEORGE HENRY Daw, “Fhscotneedio-strest, London, ‘*‘ Improvements in 
cartri¢ge pouches or carriers.”—A communication from Clarence Blake, 
Boston, U.8.—17th July, 1867. 

2121, JAMES HARGREAVES, Ss eat ge eth Lancashire, ‘‘ Improve- 
ments in the prod of f soda from chloride of sodium and 
compounds of F potassa from chloride of potussinnn, and in apparatus employed 
therein.” —20th July, 1867. 

2151, WILLIAM BrTTS, Wharf-road, City-road, London, “ Improvements in 
the of A communication from Florentin Aubey, 

Bordeaux, France. —24th “aly, is. 


2170. CAMILLE SILVY, F Middlesex, “ Improve- 
ments in photographic apparatus. mg por jon 4 

2182. HUMPHREY CHAMBERLAIN, St. John’s, Wakefield, Yorkshire, ** Improve- 
ments in hot blast stoves.”—27th July, 1867. 

2190, ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improvements 
in prejectiles."—A communication from Jules Félix Gévelot, Boulevart St. 
Martin, Paris. 

2194. DAVID HODGE, Hatton-garden, London, and ROBERT CHRISTOPHER 

WITTY, Laurel-street, Dalston, Middlesex, ‘ * Improvements in apparatus to 
be used in making gas from petroleum and other liqui: 

2196. BENJAMIN FRANKLIN STEVENS, Henrietta-street, Covent-garden, 
London, “improvements in burning petroleum and other hydrocarbon 
liquids for the production of heat and light, and in the apparatus or means 
employed therein,”—A communication from Simon Stevens, New York, U.S. 
—29th July 1867. 

2198. ALEXANDER WATT, Putney, Surrey, ‘‘An improved fertilising com- 

i.” 

















2199. JEAN BAPTISTE AUGUSTE MENAGE, Guildford-street East, Farringdon- 
road, London, “ Improvements in the construction of lamp commonly called 
‘The Moderator Lamp.’” 

2201. WILLIAM GADD, Portland-road, Nottingham, and JOHN MOORE, Man- 
chester, “ Improvements in looms for weaving.” 

2202, JAMES HAWORTH, Denton, Lancashire, and EDWIN HAMER, Manchester, 
“ An improvement in rollers used in machinery for doubling cotton and other 
fibrous material.” 

2205. CHARLES MAYO, New College, Oxford, 
and steering vessels.” 

2206. ARTHUR JAMES, Redditch, W tershire, “ Imp 
cases and wrappers. *_ 30th July, 1867. 

2208. BENJAMIN DOBSON, Bolton, — JAMES oe a near 
Oldham, I hire, “ I 

2209. BENJAMIN DOBSON and w ILLIAM SLATER, Bolton, Lanautiee, “ Certain 
improvements in carding engines.” 

2210. MICHAEL PUDDEFOOT, Greenwich, Kent. “* An improved plough.” 

2211. MARY JANE FEARNLEY, Macclesfield, Cheshire, and CHARLES SMITH, 

Great Horton, near Bradford, Yorkshire, *‘Improvemenfs in looms tor 

weaving. 

2212. JOSEPH MATTHEWS Hockine, y= apres Poplar, Middlesex, ** Im- 
provements in the means and app ig noxious smoke and 
vapours.” 

2213. GEORGE GORDON, Liverpool, “ Improved processes and apparatus to be 
used in the manufacture of sugar, and in sawing, cutting, or forming the 
same into cubes for use.” 

2215. JOHN CHRISTOPHER CESAR AZEMAR, Laurence Pountney-hill, London, 
“Improvements in boxes or apparatus for holding pieces of paper or other 
material for use or distribution.” 

2216. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ Improvements 
in fire-arms.”—A communication from Azel Stores Lyman, New York, U.S. 
—3lst July, 1867. 

2219. FRANCIS ALTON CALVERT, Manchester, “ Improvements in machinery 
and apparatus for cleaning and preparing fibrous substances and for opening 
twisted yarns and woven fabrics.” 

2220. JOHN HENRY JOHNSON, Lincoln’s-inn-flelds, London, “ Improvements 
in umbrellas.”—A communication from Felix Asselin, Paris, 

2221. FREDERICK HALE HOLMES, Paris, *‘ Improvements in apparatus for the 
production of the e'ectric light.” 

2223. RICHARD BOYMAN BOYMAN, Stockwell-park-crescent, Surrey, “ Im- 
provements in the hinery for propelling vessels and aerial conveyances 
by reaction.” 

2224. JAMES QUIN, Leyland, near Preston, 1 tsin the 
preparation of hose for conveying water, which improvements are also appli- 
cable for the preparation of woven fabrics for cart covers and other similar 
purposes.” 

2225. RICHARD NEWHALL, Astwood Bank, Wi ts 
in the manufacture of cases, envelopes, or a for needles and pins.” 

2228. WILLIAM TRANTER, Birmi ts in fire-arms.” 

2229. JAMES EDWARD NELSON, Brook House, West Drayton, Middlesex, 
‘*Improvements in apparatus for conveying passengers and goods through 
the air.” 

2230. SAMUEL HIGGS, jun., Penzance, Cornwall, ‘ Improvements in miners’ 
safety lamps.”—Ist August, 1867. 

2232. JOHN POOLE, Riley-street, Chelsea, Middlesex, ‘* re = he in 
forming shafts, rollers, drums, and wheels with india-rubber surfaces.” 

2238. JAMES DEWAR, Kirkcaldy, Fifeshire, N.B., ‘‘ Improvements in preserving 
substances for food.” 

2240. WILLIAM HORTON, Sheffield, Yorkshire, ‘‘ Improvements in forge ham- 
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2242. JOHN GARRETT TONGUE, Southampton-buildings, Chancery-lane, London, 
“ Improvements in brakes for cotton lappers or scutchers.”—A communica- 
tion from Richard Kitson, Lowell, Middlesex, Massachusetts, U.S.—2nd 
August, 1867. 
2244. JOHN ELCE, Manchester, and THOMAS ELCE, jan., Via Gellla, near 











Matlock, Derbyshire, ‘‘ Improvements in y for ig and 
doubling.” 

2246. RICHARD BEWLEY, jun., Uttoxeter, Staffordshire, ‘‘ Imp) in 
rotary pumps for raising water or other liquids.” 

2248. JOHN KUSSELL, Manch “An d system of flattening and 


straightening saws and similar plates or blades of steel during the process of 
hardening. 

2250. JOHN FREDERICK FENTON and FRANK FENTON, Norfolk-lane, Sheffield, 
Yorkshire, ** A new coffee injector.” 

2252. JAMES THOMAS HATFIELD, Hoboken, New Jersey, U.S., ‘‘ Improve- 
ments in watch cases, which improvements are also applicable to locket and 
miniatare cases.”—A communication from William Henry Halsey, Hoboken, 
New Jersey, U.S. 

2254. WALTER WATSON HUGHES, Queen’s Gate, Hyde Park, London, “Im- 

for proj vessels and pumping and ‘raising 





PP 


‘water. "—3rd epee, 1867. 

2256. JOSEPH ANGUS, The College, Regent’s Park, London, *‘ Improvements 
in lamps burning with oils and other fluids.”—A communication from William 
Porter, Belleville, New Jersey, U.S. 

— JOHN HEATON, Langley ui Derbyshire, ** Improvements in blast fur- 


2966. s. JOBN LocKWooD, Leeds, Yorkshire, “Improvements in steam boiler 

* and other furnaces.”—5th august, 1867. 

2268. JOHN BOLLAND, Blackburn, Lancashire, ‘‘ Improvements in furnaces for 
steam boilers and other purposes.” 

2272. HUNTER HENRY MURDOCH, Staple-inn, London, 
means or apparatus for sorting, , and classifying corn, seeds, flour, 


“Tmprovements in 


screening 
or other substances which ‘it may be desirable to classify.”—A communica- 
tion from Edmond van Schepdael and Baptiste Bourges, Brussels, Belgium. 
2274. MOSES JONES, Rowe, Worcestershire, “ Improvements in kitchen 
ranges. 6th August. 


» 1867. 





MARSHALL, Jarrow, Darham, and HUGH STEWART, 

i Lancashire, “ Improvements in machinery or apparatus for raising 
or forcing water or other fluids, and for the transmission of the motive power 
of water, steam, or other fluid or gases.” 

2280. MILTON HAMER, , ‘Improvements in machinery for india- 
rubber thread cutting.” 

2282. ERASMUS THOMAS HORSLEY, Pye Bridge, Alfreton, Derbyshire, ‘“‘Im- 
provements in treating cast iron.”—7th A 1867. 

2284, GEORGE HOLCROFT and WILLIAM NATHAN DACK, Manchester, “ Certain 
improvements in steam engines.” 

2286. CHARLES = Leeds, and JOSEPH BARKER, g-gn street, Hunslet, 
near Leeds, Y: re, * moulds 
, the casing of pipes, cylinders, pillars, rollers, rae ‘oder forms.”—8th 

ugust, | 


Invention Protected for Six Months by the Deposit of a 
Complete Specification. 
2324. BENJAMIN FRANKLIN STURTEVANT, West Roxbury, Norfolk, Massachu- 
—_ U.S., ‘‘ Having reference to blowers for furnaccs, &c.”—i3th August, 
1867. 


Patents on which the Stamp Duty of £59 has been Paid. 

2019. WILLIAM RICHARDSON, Oldham, Lancashire, “ Rollers for cotton gins.”— 

13th August, 1864. 

2031. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, “ Cast stecl. id 

ith August, 1864. 

2044. WILLIAM DALZIEL, Deptford, Kent, “ Apparatus for regulating the 
pressure and supply of gases or elastic fluids.”—17/h August, 1864. 

2061. FREDERICK GEORGE UNDERHAY, Crawford-passage, Clerkenwell, 
London, and ROBERT HEYWORTH, jun., Faulkner-street, Manchester, 
“ Apparatus used to regulate the supply of water to water-closets, &c.”—19¢h 
August, 1864. 

2188. WILLIAM CLARK, Chancery-lane, London, “ Frames of umbrellas and 
sunshades,”—7th Si » 1864, 














Patents on which the Stamp Duty of £100 has been Paid. 

1968. EDWARD WROUGHTON and THOMAS HOLMES, Nottingham, “ Ornament- 
ing lace, &c.”—14th August, 1860. 

2016. MORITZ JACOBY, Nottingham, “ Manufacture of twist-lace in bobbin net 
machinery.”--21st August, 1860. 

2047. WILLIAM THOMSON, Glasgow, Lanarkshire, N.B., and FLEEMING JENKIN, 
Stowting, Kent, ‘‘ Telegraphic communication.”—25th August, 1860. 

= * ‘rae BINGLEY, Leeds, Yorkshire, ‘Hydraulic presses.”—27th August, 





Notices of Intention to Proceed with Patents. 

571. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improvements in 
steam and gas engines.”—A communication from Charles E. Emery, Brook- 
lyn, New York, U.S.—28th February, 1867. 

1019, WILLIAM TATHAM and WILLIAM TWEEDALE HEAP, Rochdale, Lanca- 
shire, “ Improvements in machinery or apparatus for teazing and opening 
textile or fibrous materials.” 

1026. STEPHEN MATTHEWS, Chape!l-row, a, Hants, ‘* An improved com- 
bined lift and force pump.”—5th April, 1867 

1036. THOMAS HOLDEN Lucas, M: ‘Imp in the mode or 
method of fi bales of handise.” 

1041. JOHN DREW, Great Warner-street, Clerkenwell, EDWARD LOUTHWELL, 
Regent-street, and HENRY WHITE, Covent-garden, London, * Improvements 
in travelling bags.”—6th April, 1867. 

1054. CARL FRIEDRICH CLAUS, re oat tee | Yorkshire, “ Im- 
provements in the manufacture of chlorine.”—8th April, 1867. 

1958. JOHN LACEY DAVIES, St. Ann’s-square, Manchester, ** Certain improve- 
ments in the method of purifying smoke, and in apparatus connected there- 
with.”—A communication from Wolf Maurice, Faubourg Poissoniére, Paris. 

1062, FRANCIS WALLER, Skipton, Yorksbire, *‘ An improved spring for doors 
and other purposes.”—9th April, 1867. 

1066. JAMES ROBERT NAPIER and WILLIAM JOHN MACQUORN RANKINE, 
ew Lanarkshire, N.L., ‘* lprovements in valve seats.”—10¢h April, 








1072. ALEXANDER CARNEGIE KIRK, Glasgow, Lanarkshire, N.B., “ Improve- 
ments in blowing engines.” 

1075. SAMUEL SMITH, Princes-street, Leicester-square, London, “ Improve- 
ments in breech-loading sporting guns.” 

1076. SAMUEL BARLOW and THOMAS EDMESTON, Stakehill, Lancashire, ‘* Im- 
provements in furnaces of steam and other boilers.” 

1081. GEORGE SLATER, St. John’s-road, Hoxton, Middl . “Imp 
in sewing machines. me llth April, 1867. 

1087, WILLIAM HENRY DAWES, Westbr 
ment or improvements in the manufacture of iron.” 

1089. HENRY PATTERSON BOYD, Low Walker, near Newcastle-on-Tyne, ‘* Im- 
provements in the manufacture of screws, chiefly applicable for fixing 
armour plates.” 

1090. JOSEPH WALTON WALLIS, Sowerby Bridge, near Halifax, Yorkshire, 
‘Improvements in ‘tilloting’ or wrappers for covering woollen fabrics, 
known as ‘ Long-ells’ and Spanish stripes, suitable for the India and China 
markets.” 

1092. RICHARD LONGDEN HATTERSLEY, Keighley, and JOHN SMITH, Sutton 
Cross Hills, Yorkshire, “ Improvements in looms for weaving.” 

1095. THOMAS HOWARD HEAD, I 





Staffardchi 





‘e, “ An improve- 





k Tees, “Imp 
chinery for rolling iron and steel.” —12th April, 1867. 

1104. CHARLES GEORGE GILLYATT, Wickenham Manor, Lincolnshire, ‘‘ Im- 
provements in liquid manure or water drills.” 

1105, WILLIAM GREGORY, Ardwick, L 
chinery for grinding and polishing metal and other surfaces. a” 

1116. WILLIAM CLARK, Chancery-lane, London, ** [ 
or apparatus for printing trom engraved plates, blocks, ocean stones, 
or from other like printing surfaces."—A Communication from Messrs. 
Kientzy, Sons, and Gedalge, Boulevart St. Martin, Paris."—13th April, 


hi “ry, 


ts in ma- 
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1867. 

1121. JOHN ELIOT HODGKIN, Liverpool, “ Improvements in the manufacture 

of oakum, and in the apparatus employed therein.” 

1122, JAMES HARGREAVES, Appleton-within- Widnes, Lancashire, ‘‘ Improve- 
ments in the manufacture of steel and soft iron from cast iron.” 

1124, DANIEL RANKIN, G . hire, N B., ** Improvements in 
oscillating steam engines.” 

1128. WILLIAM WEILD, M its in machines for winding 
yarn or thread on to bobbins, spools, or ‘similar surfaces, parts of which im- 
provements are applicable to self-acting mules and like machines for spinning, 
doubling, or twisting fibrous materials.”—16th April, 1867. 

1137. WILLIAM COCHRANE, Seghill House, Northumberland, ‘* Improvements 
in apparatus for breaking down coal, stone, and other minerals.”—A com- 
munication from Theophile Guibal, Mons.—17th April, 1867. 

1160. JOHN ATKINSON, Victoria-road, Leeds, Yorkshire, ‘‘ Improvements in 
the construction of wheels.” 

116!. WILLIAM GEORGE CROSSLEY, Cambridge, ‘‘ Improvements in veloci- 

”"—20th Aprii, 1867. 
— JOHN PEEBLES, Errol, Perth, N.B., 





—" “T. 





“ Improvements in motive power 


engines. 
1171, CHARLES TOWNSEND HOOK and EUSTACE HOOK, Snodland, Kent, “* Im- 
in the of paper and of the chemical matters em- 
ployed therein.”—Partly a communication from Ernest Pinchon, Boqueville, 
France.—22nd April, 1367. 

1180. SAMUEL JOSEPH MACKIE, St. Peter's-terrace, Kensington-park-road, 
Bayswater, Middlesex, “‘ Improvements in — for burning petroleum 
and other combustible fluids.”—23rd April, 1 

1187, THOMAS TIVEY, Derby, ‘‘ Improvements 1% means or apparatus for the 
production of narrow weavings.” 

1192, WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“Improvements in the means for checking and guiding horses.”—A commu- 
nication from William Clark, Valatie, and William Griffin, Lansingburgh, 
New York, U.S.—24th April, 1867. 

1201. JOHN RAYWOOD, Wentworth,near Rotherham, Yorkshire, “ An improved 
dial to be used as an office or a private or commercial indicator.”—25th April, 





1204. TEMPEST BOOTH, Ardwick, Lancashire, “Certain improvements in the 
method and apparatus for keeping warm glues, starches, gums, and other 
liquids, which is also applicable for keeping other articles warm.” 

1213. WILLIAM CLARK, Chancery-lane, London, ‘Improvements in electric 
telegraph apparatus.”—A communication from Secondo Roos, Boulevart St. 
Martin, Paris. 

1215. WILLIAM EDWARD NEWTON, Chancery-lane, London, “‘ Improved ma- 
chinery for burring wool, ginning cotton, or other analogous purposes.”— 
Acommunication from Robert G. Clay, James T. Husted, Ebenezer Gilbert 
Burling, and Cornelius Corson, New York, U.S.—26th April, 1867. 

1231. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ Improvements in 
the manufacture of cartridges for breech-loading arms.”—A communication 
from Alfred Isidore Honoré Parent, Paris.—26¢h April, 1867. 

1281. FREDERICK WALTON, Wolverhampton, Staffordshire, “Improvements 
= apparatus for making infusions of coffee and other infusions.”—2nd May, 


867. 
. JOHN NORMAN and WILLIAM HAy, Glasgow, Lanarkshire, N.B., “Jm- 
rovements in the manufacture of flour.”—10th May, 1867. 

1723. JOHN COCHRANE, The Grange, Stourbridge, “Weresstershire, “An im- 
proved pontoon bride, also applicable as a raft and lighter.”—A commu- 
nication from John Wright, New York, U.S.—12th June, 1867. 

1971. JAMES MACNAUGHTON, Edinburgh, N.B., ‘Improvements in breech- 
loading fire-arms, and in cartridges and projectiles, a part of which improve- 
ments is also applicable for converting muzzle-loading fire-arms into breech- 
loading fire-arms.”—5th July, 1867. 

1976. WILLIAM RICHARDSON Gorst, Liverpool, “Improvements in the con- 
struction of wheeled vebicles.”—6th July, 1867. 





2079. THEOPHILUS REDWwooD, Russell-square, 1 London, “ Improvements in the 

of meat and animal substances.” 

2081, JAMES FLEMING, Glasgow, Lanarkshire, N.B., “‘ Improvements in appa- 
ratus for drawing or raising beer and other malt or spirituous liquors to a 
mainoe that of the cask or other vessel in which they are kept.”— 

2167. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ Improvements in 
the manafacture of cartridge cases.”—A communication from Hippolyte 

tte, Paris.—25th July, 1867. 

2199. JEAN BAPTISTE AUGUSTE MENAGE, Guildford-street East, Farringdon- 
road, Lo: in the of the lamp commonly 
called ‘ the Rao Lamp.’”—30¢h July, 1867. 

2226, WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“Improvements in pocket knives.”—A communication from L. B. 
Morris, Hopkinsville, Kentucky, U.S. 








All persons having an interest in opposing any one of such application. 
should leave particulars in writing of their objections to such application at 
the office of the Commisioners of Patents, within fourteen days of its date. 
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ABSTRACTS 0 OF Phvay-ncoonignavenet prs 


The following descript bstracts prepared pe THE 
ENGINEER, tthe afer of her Mave’ Commissioners of 


Class 1—PRIME MOVEBS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 


3344. W. E. GEDGE, Wellington-street, Strand, “Locomotive machinery or 
apparatus sg without the aid of steam.”—A communication.—Dated 
23rd December, | 

This invention pda ‘be described without reference to the drawings. 

3363. J. ANDERSON, Newton, —_ “‘Apparatus for obiaining motive 
power.” — Dated 21st December, 1 

This invention has referred to ; _ patent granted to the present 
patentee, dated 7th December, 1859 (No. 2767). The patentee claims the 
method of obtaining motive power by means of heat substuntially as described. 
=. J. SLOPER, Walbrook House, London, “ Obtaining motive power.”—Dated 

22nd December, 1866. 

This invention relates to a novel mode of obtaining motive power by means 
of a current or currents of air through shafts. conduits, or lenathened tubings, 
which power, when obtained, will, if desirable, be a perpetual motive power, 
and the object is to employ it for “driving or working machinery, and particu- 
larly for ventilating mines, tunnels, buildings, &c., raising of water and other 
bodies. —Not proceeded with. 

3390. R. LEWIS, Dublin, “‘ Steam boilers.”"—Dated 24th December, 1866. 

The patentee claims, Firstly, the construction of marine boilers with undu- 
lating flues, as described, extending from side to side of the boiler, and with one 
or more complete turns between the furnace and ‘‘ uptake” or the chimney, 
as described and set forth. Secondly, the use or employment of a series of un- 
dulating passages forming a flue, the transverse length of such flue or passage 
exceeding the width of the furnace, _ - several furnaces of a marine 
boiler, and the horizontal t | area of such flue or 
passage way being a parallelogram, the width of which may be of any 
convenient , Grow Tg whilst the length shall be approximately that of 
the width of the boiler, less only such thickness of the water space as may 
be desired. Thirdly, the construction of marine boilers (whether used for 
marine or other purposes) with an undulating flue, as described and as illus- 
trated in the drawings, either alone or m combination with horizontally or 
vertically disposed tubes, as described and set forth. Fourthly, the construc- 
tion of steam boilers, whether for marine or other puposes, with an undulating 
flue or tortuous passage between the furnace and “uptake” or chimney, as 
described, wherein the pendant or dependant portions of the flue are connected 
with the invert of the lower portion thereof, by means of tubes or vertical 
connecting pieces, whilst the vertical portions of the lower part of the flue are 
connected by means of tubes or vertical connecting pieces, of which there may 
be one or several in the transverse length of the flue represented by the width 
of the boiler. Fifthly, the mode or method described of giving access to the 
inverts of the flue for the purpose of cleansing and repairing, as described. 
3395. T. B. JORDAN, South Lambeth, and J. DARLINGTON, Moorgate-street 

Chambers, London, “* Machinery for applying hydraulic power to mining and 
other purposes.” — Dated 26th December, 1866 

This invention ey to certain novel applications of hydraulic power, or of 
power obtained b bi of water and atmospheric pressure. The 
invention cannot be y Heer without reference to the drawings. 


3404. T. and T. F. WALKER, Birmingham, “ Apparatus connected with steam 
boilers for regulating the evaporating power thereof and to obtain greater 
safety in their use.”—Dated 28th December, 1866 

In performing this invention the inventors apply a cylinder packed at one 
end to slide upon another tube in connection with the steam or water in the 
boiler. This cylinder is weighted to the ordinary working pressure of the 
boiler, and when the pressure increases above that desired the cylinder is 
caused to rise and successively come in contact with weights placed in position 
on shelves or Jedges, or on levers or other supports in position for such extra 
weight to act upon or be moved in the progressive movement of such cylinder, 
according to the pressure obtained in the boiler. In place of weights a spring 
or springs may be employed for the pressures desired. This cylinder is con- 
nected with the damper by chains, links, or rods, aided by a lever or levers if 
desired, so as to give motion to and regulate it, and thereby the draught in the 
flue. In place of a cylinder sliding on a tube a plunger may be used packed by 
a stuffing box or gland to slide in a cylinder in connection with the boiler, such 
plunger being connected to the damper by chains, links, or rods, aided by a 
lever or levers if desired. The moment the lever arm from the float in the 
boiler acts on a spring valve to open a passage from the boiler through an 
external pipe to the fire-place, so that when, by deficiency of water in the 
boiler the float descends to a level determined upon, this spring valve will be 
opened to admit water from the boiler by a pipe applied externally of the boiler 
direct to the fire-place on to the fire, with a tendency at once to reduce it or 
to putit out. The valve is acted upon by a spring with a tendency to keep it 
closed with or against the ordinary working pressure of the boiler.—Not pro- 
ceeded with. 

3406. A. W. MAKINSON, Abingdon- “oo Westminster, “ Locomotive and marine 

”—Dated 28th December, i 

This invention cannot be described ae reference to the drawings. 

3407. - STOREY, Lancaster, ** Marine, locomotive, stationary, and other steam 

ers.” —Dated 28th December, 1866. 

The object of this invention is an economy of heat in the generation of steam 
by checking loss by radiation and heating the feed water by surplus or waste 
heat, and it is applicable to tubular and other boilers, and dispenses with brick- 
work used in stationary steam boilers, besides giving other advantages. It 
consists in enclosing or enveloping the steam boiler with a double casing filled 
with water when in use, there being a flue space left between the boiler and 
the casing for the heated gases to pass through before entering the chimney; 
consequently, the exterior of the boiler will be kept heated by the surplus heat 
ot the gases after passing through the internal flues, and a portion of the 
residue of the heat will pass to the water contained in the casing. The feed 
water for the boiler is made to enter the casing first, and is pumped from the 
casing into the boiler.— Not proceeded with, 

3416. S. SMITH and J. W. JACKSON, Keighley, Yorkshire, “ Governors or regula- 
tors for steam or other motive power engines.” — Dated 29th December, 1866. 

The patentees claim the combination and arrangement of apparatus consist- 
ing of a cylinder, piston, piston rod, and spring applied to governors in which 
the balls move in a parabolic curve for the purpose of regulating the motion of 
such balls, and preventing the too rapid action thereof, or mechanical equiva~ 
lents of such apparatus. 

3431. B. W. A. SLEIGH, Portland-place, London, ** Hydrostatic rotary motive 
power engines. Dated 29th December, 1866. 

This invention relates to improvements on an invention for which letters 
patent were granted to the present inventor on the 23rd day of September, 1864, 
No. 2335. and consists in an improved mode of applying and augmenting 
hydrostatic power, whereby a rotary motion is obtained conveying the power 
of h ic d in force, by means of which all manner of 
machinery may be driven, worked, and propelled, and the hydraulic element 
used to generate, produce, and aid in communicating the augmentation of 

rostatic power having performed this office by pressing upon the rams, 
which drive onwards the acquired increase of power, passes out and backwards 
from the ram cylinder, which become emptied by the pistons of the rams 
driving them to the bottom or ends of their chambers or cylinders into the the 
cylinders of the pump plungers ready to be forced and ejected forward again ; 
nor is a fresh supply of water required, for when once the cylindrical mecha- 
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15. J. W. KENYON, Choriton-upon-Medlock, “ Sor removing the 
scum from the surface of the water in steam Ritere." Dated ard Jamaary, 
This invention consists, principally, in anovel mode of connecting the “ scum- 
mer” whereby the scummer is to float at 


suspended and 
suitable joint, from the end of a hollow lever or radius rod, the fulerum of 
which is attached to the shell of the boiler, the joint and fulcram being suitably 
formed for the passage of water from the scummer, the fulcrum being connected 
with a discharge pipe and valve inthe usual manner, The lever may be fitted 
with weights to adjust the line of floatation of the scummer, and the body of 
the scummer may be made of a form or material not adapted to float on the 

water, except when partially balanced by weights on the lever. 
19, J. K BROADBENT, Manchester, “‘ Machine or cpparatus for the prevention 
of smoke from furnaces used for steam boilers, dc.” —Dated 3rd January, 


1867. 
Behind the ordinary bridge there is a second bridge, the space between the 
two forming the i h , and in the ordinary bridge below the fire 
bars the patentee builds or fixes an air box, having an aperture fitted with a 
valve working on centres or pivots. Te the valve is fixed an arm or crank, 
jointed to a rod which extends to the front of the boiler, and is jointed at that 
end to a lever attached by a link to a lever connected with a meter for turning 
the valve in one direction, and on the furnace door there is an arm or lever for 
acting on the levers winding up the meter; and turning the valve in the oppo- 
site direction. When the furnace is being closed the valve is turned to the full 
extent in one direction, and is then open to about one third of its area at the 
same time the meter commences to turn the valve in the opposite direction, and 
when the valve has travelled about one third of its course, it will be open to 
the full extent, when it will take about double the time to travel the remaining 
portion of the distance towards closing, the time being regulated by the action 
of the meter. Behind the air box or aperture in the bridge there is jointed a 
perforated plate, and the air which passes through the aperture also passes 
through the perforations in the plate to the combustion chamber, and this per- 
forated plate may be turned up and held in that position by means of a quad- 
rant or bent rod attached there*o for the purpose of enabling the ashes or small 
coals that may have collected behind the bridge to be cleared away through the 
aperture. 

27. J. LANE, Westbromwich, Stafford, “ Apparatus for heating water, and de- 

livering water to steam boilers.”— Dated 4th January, \867. 

This invention has for its object the construction of apparatus for heating 
water by means of the waste steam of steam engines, and for delivering water 
to steam boilers, whereby the attendant can deliver at pleasure from the said 
apparatus to the feed pump of the boiler water of the ordinary temperature, or 
water boiling hot, or water of an intermediate temperature.—Not proceeded 





35. E. A. COWPER, Great George-street, Westminster, “ Steam jackets for steam 
engines.” —Dated 5th January, 1867. 

The inventor states that he has discovered that it is not necessary to have 
the steam in direct contact with the cylinder of engines, as has hitherto been 
generally supposed, but he finds that he can keep the cylinders thoroughly het 
by his new construction of steam jackets, which consists in placing curved boxes 
full of steam: very near to the outsides, and other boxes full of steam very near 
to the tops and bottoms of cylinders of engines. The jackets should be supplied 
with steam direct from the boiler, and the condensed water be allowed to drain 
from them.— Not proceeded with. 

42. J. V. y JOVE, Barcelona, Spain, *‘ Obtaining motive power.”— Dated Tth 
January, 1867. 

This invention is based upon the pressure which liquids exert against the 
surfaces of the vessels which enclose them. The invention is carried into effect 
by mechanism constructed as follows :— An endless chain com; ofelementary 
links jointed toeach other is supported vertically at the interior at top and 
bottom by two rollers round which it is carried, and which it causes to rotate. 
Each link is in the form of a hollow sector, the internal concave curve of which 
is successively applied upon the circumference of eachroller. The lateral parts 
of each sector are radiating surfaces which converge towards the centre of the 
rollers, in order to come in juxta-position at the part where the chain affects 
the circular form. This chain circulates at one side inside a box which contains 
a liquid mass. The box is open at the top, and is closed at the lower part by 
the links which in succession constitute its movable bottom The result of this 
consecutive hermetic closing is, that the liquid not being able to escape, will 
always preserve its level, and will exert upon the different immersed links of 
the chain a series of pressures, the result of which will have the effect of over- 
coming the inertia, and of producing the permanent rotation of the rollers and 
of their shafts. The patentee utilises the rotation thus obtained as a motive 
power for industrial purposes. 

61. J. PETRIE, Rochdale, “ "—Dated 9th January, 1867. 

This invention refers, Firstly, to horizontal engines, and consists in an arrange- 
ment for effecting the cut-off motion by valves formed as pistons, and which 
have an axial as well as a sliding motion. § dly, the i jon relates to 
Pistons and pi>ton valves of steam engines, and consist in foraing them with 
@ solid non-expanding part fitting the cylinder, in combination with expanding 





75. J. KENDRICK, Walworth, ‘* Improvements in furnaces, and in the manufac- 
ture of fire-bars for the same.” —Dated 11th January, 1867. 

This invention relates to furnaces in which the fuel is gradually carried from 
the front towards the back of the fire-place. The invention consists in the 
manufacture and employment, as hereaft»r described, of fire-bars or blocks of 
fire-bars, which are caused to move gradually towards the back of the fire- 
place, and then fall into the ash-pit, from which they are gradually returned to 
the front of the ashpit, and are again put into position by the attendant, all as 
hereafter described. The fire-bars are preferably constracted in rectangular 
blocks, say nine inches in length and six in breadth, each block containing, say, 
six bars more or less, according to the boiler to which the furnace is to be 
applied. These blocks of fire-bars are placed in rows, say five rows more or 
less, 80 as to move along T-ircn or other slides or guides above the ashpit, the 
blocks in each row by preference breaking joint in a zigzag manner with the 
blocks in the next adjoining row or rows. In front of these blocks the 
patentee fits what may be termed a pusher, which moves in slides or guides, 
and extends across the front of the furnace, and the back face of which is con- 
structed to receive the end of the foremost fire-bar block of each row; if, for 
instance, there are five rows of blocks the pusher may have three projections, 
which, with the two pla parts between them, correspond with the position of 
the five foremost blocks, which, as before stated, break joint with each other. 
This pusher has a to-and-fro motion imparted to it by an oscillating rod or 
eccentric, oy by any other ient hanical appli , and it takes, say, 
thirty-five minutes more or less to complete its backward and forward stroke. 
To the pusher or the appliance whch moves it are connected the front end of 
two or more horizontal rods, which extend the whole length of the fire-bars 
and ashpit, and are connected at their back to a plate shaped to correspond 
with the ashpit ; these rods and plate move to and fro with the pusher. At 
the back end of the series of fire-bars is a water tube and a fire bridge, which 
the fuel cannot pass, and beyond the tube and beneath the bridge is an opening 
down which the blocks fall into the ashpit. 

76. J. HOWARD and E. T. BOUSFIELD « — 
Dated \\th January, \*67. oe Se eae 

This invention cannot be described without reference to the drawings. 

100. W. CLARK, Chancery-lane, London, ** Rotary engines.”—A communication.— 
Dated \4th January, 1867. ‘ 

The patentee claims, First, the arrangement of a series of cylinders and pis- 
tons upon a revolving drum mounted on a shaft, in combination with a face 
plate and ports, and adapted to segmental apertures in a stationary steam chest, 
substantialiy as and for the purpose described. Secondly, the arrangement of 
one or more curved tracks, in combination with a head provided 
with trucks or pins, and with a common reciprocating piston fitted in acylinder, 
which is secured to a revolv'ng drum, substantially as and for the parpose set 
forth. Thirdly, the arrangement of a steam chest with an oscillating joint in 
combination with the face place of the cylinders, or of the drum containing the 
said cylinders, substantially as and for the purpose described. 

120. a _ BRAXTON, Portsea, “ Hydrostatic engine.”"—Dated 11th January, 


In carrying out this invention three, six, or nine cylinders are fixed horizon- 
tally or vertically, to wuich are fixed iron pipes leading upwards to any height 
to be obtained, a branch leading into each cylinder. Several lifting pumps are 
fixed to the up .er part of the aforesaid pipes, and other pipes from the pumps 
to a tank below the engine; a feed pipe is also attached to the tank from a 
reservoir or the sea; the p’pes are filled with water from the tank by hand, a 
winch being fitted for the purpose at the lower end of the pipes ; at the joint at 
cylinder a slide is prepared to let water into it. A vaive or compresser, 
movable inside the cylinder, and a piston rod fixed to the valve attached to a 
three- motioned crank, with a cog wheel into another crank and cog and fiy- 
wheel, set the crank in motion to cause a rotary motion, which moves the 
second and third set of three compressers or valves; and the water also is let 
on by slides as betore to each cylinder, and let off after each stroke by a pipe 
prepared for the purpose, with a sluice to be opened as soon as the other is 
turned off, and shut when the other is open. There 
from the first-named crank to 
conveying the waste water from the tank to refill the pes; an overflow pipe 











138. A, V. NEWTON, Chancery-lane, London, “ Construction of steam generator.” 
—A communication.— Dated \9th January, 1867. 
of steam from jets of water 


introduced into a heated vessel, the main object being to regulate the supply of 

the water to be injected by the pressure of the steam generated. 

am. %. SLAUGHTER, St. Philip's, Bristol, “ Locomotive engines.”—Dated 19th 
fanuary, 1867. 

This invention relates, principally, to bogie engines, and has for its object to 
make the weight carried by the bogie tractive by the addition of one or more 
steam cylinders, and the usual appliances constituting a perfectly independent 
engine attached to the bogie frame. The inventor intends that steam shall be 
supplied to the bogie engine from the same boiler which supplies the locomotive 
proper. The boiler must, therefore, be proportioned for the supply of steam, 
not only to the cylinders of the main engine, but to those of the bogie engines, 
also with the object of making the entire compound locomotive tractive, at the 
same time that the chief object for which the bogie system is adapted, viz., the 
facilitating the working round curves of small radius, is preserved.—Not pro- 


Class 2.—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
ones + ‘ae 83, Sailing Vessels, Boats, Carriages, Carts, 
‘arness, 


3239. H. SOUTHALL, Birmingham, “ Buckles.”—Dated 8th December, 1866. 

This invention, as applied to a buckle for fastening a tug and trace of 
harness, is carried out in the following manner :—Instead of making the frame 
and the bar of the buckle on which the tongue turns in one piece, the patentee 
makes the said bar of a separate piece and connects it to the frame in the 
following manner :—On one end of the said bar he forms a screw, and at the 
other end a ring-like handle. Knuckles are made on the ends of the frame, 
into holes, in which the bar is passed, the screwed end of the bar taking into a 
concave screw made in one of the said knuckles. The said bar is passed 
through the eye of the tongue of the buckle before the said bar is screwed in 
its place. The end of the trace is connected to the tongue of the buckle in the 
ordinary way. That end of the tug which passes round the bar, and which is 
connected to the buckle, is provided with two rollers or short tubes, situated 
respectively on either side of the opening in which the eye of the tongue 
works. The bar is passed through and works in these rollers or sbort tubes, 
the said rollers or tubes protecting the leather from wear by the said bar; 
each of the said tubular rollers {s provided with a small metal flap which is 
inserted between and sown into the folded or doubled of the tug. The 
said tubular rollers are thereby securely fixed in the tug. When it is wished to 
detach the end of the tug rapidly from the trace, in case of accident, it is only 
necessary to unscrew and withdraw the bar of the buckle by means of its 
handle, when the tug with its tubular rollers is separated the trace to 
which the frame and tongue of the buckle are connected, and the horse is 

etached from the carriage.—Not proceeded with, 

3240. W. H. BIGGLESTON. Canterbury, ** Construction of ships’ capsians.”— 
Dated 8th December, 1866. 


This invention cannot be described without reference to the drawings. 
3256. C. E. BROOMAN, Fleet-street, London, “ Railway carriages and wagons.” 
—A communication.—Dated \\th December, 1866. 
This invention cannot be described without reference to the drawings. 
3261 T. H. CoopER, Slough, Bucks, *‘ Railway buffers.”—Dated 11th December 
1866. 


This invention relates to a method of adapting locking apparatus to buffers 
in order to prevent the shocks or blows ting from the rebound or reaction 
of the buffers as at present arranged. 

3271. J. MURPHY, Newport, Monmouth, “ Construction of vehicles to be used on 
railways.” — Dated 13th December, \866. 

This invention consists in constructing railway wagons or carriages in such 
wise that they may at small cost be reduced from a larger to a smaller size, so 
that if built for broad gauge they may by the removal of certain parts, and 
alteration of position of other parts, be easily adapted for service on the 
narrow gauge.— Not proceeded with. 

3276. J. H. GRELL, Hamburgh, “ Construction of steam ships, sailing ships, boats, 
&c.”—Dated 13th December, 1-66. 

This invention consists of so constructing the keel of’ vessels that in it are 
formed square or other shaped openings, and in one or more or all of these 
openings the patentee swings a rudder or radders, the vertical spindle or 
spindles of which pass upward into the vessel, and may be there operated by 
hand, or by hydraulic or steam steering gear. The rudders may be worked 
independently, or may be geared and worked tcgether. He proposes to use 
these rudders either in substitution for or in addition to the ordinary radder. 
He also proposes to use the openings in the keel with or without the swinging 
or other rudders therein, the object of using the openings, in some cases 
basen ig the rudders being to lessen the resistance to the vessel quickly turning 
round, 

3287. A. W. HOSKING, Manchester, “ Facilitating communication between 
* passengers and on railways.”—Dated \4th December, 1866. 

This invention is designed for the purpose of enabling the guard or other 
person in charge of a railway train to call the attention of the passengers for 
the production of tickets when about to enter a station where tickets are 
collected, and thereby to facili and expedite the collection of the tickets. 
The improvements consist in providing each carriage of a train with tablets 
containing di ions for p , such as “prepare tickets for collector,” 
which are covered by flaps or screws, and applying an insulated electric wire 
and current to such flap so as to uncover the tablet by breaking the electrical 
contact, and allowing the screens to fall, and at the same time to ring an 
electric bell behind the tablet ; and by means of a second wire, not connected 
with the bells, but with a stronger battery and electro-magnets, the screens 
are replaced over the tablets when the train moves on. The electrical current is 
to b transmitted from the guards’ van and carried through the train by an 
insulated wire and the connection may be made by attaching the wire to the 
chain coupling, or where gas is used on trains, or by connecting the wire with 
the gas pipe coupling. The bells may be enclosed in a glass case (or covered by 
a glass plate) on which the information desired to be conveyed to 
the passengers is inscribed ; or the bell may be enclosed in a box with an 
opaque front having the information inscribed on the surface thereof.—Not 
proceeded with 








3295. C. RANDOLPH, Glasgow, “ Apparatus for propelling vessels."—Dated 15th 
December, 1866. 


This invention relates to the propelling of vessels by means of improved and 
simplified apparatus, which comprises one or more centrifugal fans or pamps 
arranged in a novel and peculiar manner, each fan being in a casing, in com- 
munication with which there are two or ducts, one Jeading to the bow 
and the other to the stern of the vessel. The fan is upon a shaft disposed 
horizontally, or in any other convenient position, and is driven always in one 
direction by means of any convenient kind of steam engine, which may be of 
the simplest construction, and which does not require reversing gear. The 
principal feature of the improved arrangements is the altering the direction in 
which the water is propelled along the ducts by changing the position of the 
fan in the casing. There is in the casing a diaphragm or partition, the inner 
edge of which is just closed by the fan, and the ducts or passages communl- 
cating with the bow and stern respectively open into the circumferential parts 
of the casing on opposite sides of the diaphragm. The fan is shifted by 
moving the shaft in the direction of its axis, and when the fan has its cir- 
cumferential opening to that side of the diaphragm which is in communication 
with the stern, duct, or passage, the water will be forced out by that duct and 
drawn in by the others and the vessel will be propelled ahead. When the fan 
is shifted to the other side of the diaphragm, the action will be reversed, 
whilst if the fan is in the middle position, the water will move in circles by 
the eye, and circumference on each side, and the ship will not be propelled in 
either direction, although the engines may be working at full speed. The fan 
has an open central eye on each face; but the movement which brings the 

fe ial openi to one side of the diaphragm in the casing causes the 
eye of that face to be closed against tne side of the casing, whilst the eye of 
the other face is drawn away from the other side of the casing, and the water 
has thus free access by it into the fan. 
3319. J. BAKER, Army and Navy Club, Pall Mall, and J. IMRAY, Westminster 
ige-road, London, “ Cable stoppers.”—Dated \7th December, 1866. 

These improvements apply to apparatus employed on board ships and else- 
where for holding chain or other cables, or permitting them to run out at will. 
The 0 ject of the invention is, at the same time, to hold the cable fast, and also 
to ease it in case of sudden strains or jerks. The inventors effect this in the 
following manner:—They pass the cable through a strong block, trumpet. 
mouthed at each end, and containing eccentric cam or volute shaped bodies on 
either side of the cable, mounted on axes up»n which they are caused to turn 
by hand, so as to pinch the links of the cable when they are turned into one 
position, or to let the links pass freely when they are turned into another 
position. The whole block ining this stopping app is free to slide 
forwards longitudinally, and is pressed backwards by springs, so that the cable 
being nipped when a sudden strain comes on it, the springs yield somewhat to 
the strain, and thereby partially relieve it. In applying springs on the above 
system for the purpose of relieving the strains on cables they do not confine 
themselves to the particular kind of stopping apparatus described above, as 
they can in many cases apply them to stoppers of other kinds.—Not proceeded 
with. 








3334. 7 BopMeER, Newport, “ Securing the nuts of bolts.”— Dated 19th December, 
186 


This invention, which is especially intended to be applied to bolts used in 
jointing rails by means of fish-,lates, consists in splitting longitudimally, the 
whole or a portion of the +crewed part of the bolt, and after the same has been 
put in its place, and the nut drawn up as tightly as may be considered desirable, 
introducing and driving into the slit, either in the direction of the axis of the 
bolt or transversely, a wedge representing a very slightly inclined plane, so as 
in a trifling measure to ex: the two halves or parts of the bolt projecting 
beyond the nut, and y to prevent the nut from becoming loose 
the vibrations caused over the rails, or from other 
causes. The inventor proposes to employ bolts in which the nuts are secured 


| 





as above described in iron bridges, girders, and other structures subject to 
3346. T. and T. F. WALKER, Birmingham, “ Apparatus for taking soundings.” 
Dated 20th December, 
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in setting both indicating wheels at the same time, and 

facility for setting the wheelwork for use, 

extent of motio; obtained thereto without necessarily os at the instru- 
pla! 


a pinion, the teeth of which take into the teeth 
This spring plate is, as in the specification refer: 

the frictional pressure applied to it without turning its 
w and it is notched at its edge opposite the figures thereon, and 
is provided with a notch or stop to act with a spring click, so that in 
turning it its position for setting or starting, and then after use the distance of 
rotati 


i lane 
.""—A communication. — Dated 20th December, 1*66. 
This invention relates to a universal self-locking coupling device, whereby 
of different heights may be readily and securely connected. A central 
horizontal partition is formed in each of the drawheads of a coupling, which 
partition allows the link or shackle bar to be readily adjusted for carriages of 
different heights. A universal self-locking car coupling is thus obtained, 
A stop is provided in combination with the said central partition and with the 
coupling pins whereby the coupling pin in one drawhead can be readily adjusted 
in the proper position to correspond to the position of the bar in the 
other drawhead, or to the diffe which may exist in the height of the cars. 
The holes in the drawheads are narrowed towards their rear or inner ends to 
keep the shackle-bar straight and in the proper position to enter the drawhead 
of the approaching carriage. 


3364. W. H. HARFIELD, Royal Exchange-buildings, London, ** Propélling 
vessels.” —Dated 2\st December, 1866. 

This invention consists in injecting or introducing one or more jets of steam 
into water, such water being with one or more tubes, or one or more chambers 
in, attached to, or connected with the vessel, each such tube or chamber being 
open at both ends, so that the water can pass freely through the same. The 
steam causes the water to flow in the direction in which such steam is dis- 
charged, and thereby propels the vessel in the required direction.—Not pro- 
ceeded with. 


3402. N. C., FRANZEN, Hamburgh, “ Steering indicator.”—Dated 28th December, 


This invention consists in the application and arrang it upon a vessel's 
deck, and so and located as to be easily and plainly observed from the 
different parts of the deck, of a steering indicator, or a mechanism showing a 
dial plate, and an index or col i lights t ing over it, and so connected 
with the rudder or steering gear that, as the rudder is moved the index will 











change position, or differently coloured lights will be shown, and thereby indi- 
change of 


cate to the eye, as well at night as by day, the exact position and 

movement of the rudder. 

3413..W.: THOMSON, Normanton. York, “ Apparatus for actuating the points or 
switches of ."—Dated 28th December , 1866. 

For the purposes of this invention one end of a rod, which is connected: at 
its other end to the tongue rail of a switch, is attached by a pin joint to the end 
of one arm of a bell-crank lever. To the end of the other arm of a bell-crank 
lever is suspended a weight, which retains the tongue rail of the switch in a 
desired position. The weight works in the centre of the box, and is connected 
to the lever handle which reverses the position of the switches by link or other- 
wise. By this it the lever handle may be made to work in 
direction by a universal joint, or it may be made to work in two ways only at 
right angles to or paralle! with the switches. The lever handle carries a signal 
plate or disc which indicates the position of the tongue rails of the switch. The 
lever handle turns on an axis in lugs at the top of the box, or it may tarn on 
4 universal joint, and the weight is attached to the lever so that when at liberty 
the lever and the tongue weight of the switch will be brought to and retained 
in the desired position.—Not proceeded with. 

3414 E. F. GORANSSON, Gefle, Sweden, “ Castingrings suitable for making tires 
of railway wheels.” — Dated 28th December, 1866. 

The patentee claims in casting rings suitable for making tires of rallway 
wheels, and for other purposes, the forming the core of the mould in two parts, 
each a truncated cone, or other suitable taper form, the sma ler or truncated 
ends of the two parts of the cone meeting in the centre of the ring, whilst their 
bases or larger ends are outwards, as described. 

3418. A. V. NEWTON, Chancery-lane, London, ** Safety attachment to carriages.” 
—A communication.— Dated 29th December, 1866. 

This invention consists in combining with the detaching apparatus a brake, 
which is applied at the same time that the horse is d hed. The d hing 
apparatus ofan o:cillating cross bar, which is arranged Cirectly over 
the common cross bar, and which is operated from the driver's seat by a ver- 
tical lever or handle. The traces or tugs of the harness are secured to pins 
which are attached to the oscillating cross bar and the saddle, and hold back 
straps in a one-horse wagon are held by horizontal sliding bars between up- 
rights which are attached to the shafts or thills By pulling the aforesaid 
lever back the pins which hold the traces are ra'sed out of their sockets in the 
stationary cross bar, and the traces are released, while the horiz ntal sliding 
bars are also pulled back by the same movement, thus releasing the hold back 
and saddle straps, and thereby completely detaching the horse from the wagon. 
A downward extension of the vertical lever is connected with a brake that 
operates upon the hubs of the hind wheels, and it is operated by the same 
movement of the lever which disengages the horse. In two-horse wagons the 
whippletrees are disengaged from the pins on the osciliating cross bar instead 
of the traces or tugs in one-horse wagons The p»le straps in two-horse 
wagons are secured to and released by a similar horizontal sliding rod as the 
saddle and hold-back straps on one-horse wagons. All other parts are the 
same in two horse as they are in one-horse wagons. 

3434. W. CLARK, Chancery-lane, London, “ Fixing rails to the sleepers or perma- 
nent way of railways.”—A communication. —Dated \9th December, 266. 

This invention cannot be described withoat refe to the drawings. 

3439. W. Loeper, New Broad-street, London, ** Rails,”—A communication.— 
Dated 3\st , 1866. 

This invention cannot be described without reference to the drawings.— Not 
with, . 

1l, C.D. ABEL, Southampton buildings, Chancery-lane, 

obtaining power from the motion of a ship or vessel at sea for pumping, 

."—A communication.—Daied 2nd January, 








1867. 

This invention has for its object to obtain motive power from the rolling or 
pitching motion of a vessel at sea by means of a suspended weight or heavy 
pendulum, so arranged as to receive an oscillating motion from such rolling or 
pitching of the vessel, an: to impart such motion to machinery or apparatus in 
the manner described. — Not proceeded with. 

17. J. COCKSHOOT, jan., Manchester, ** Manuf e of carriages, &c.”"—Dated 
ard January, 1867. 

This invention consists, Firstly, in the application and use of metallic 

rockers of a curved or angled exterior form, or so otherwise constructed that 








the same of metal constitutes part of the side and of the bottom of 
the carriage ; by this means the fr: rk of the carriage is dered more 
rigid and strong, and greater lightness and of are ined 
The 8 diy, to a novel description of hinge to be applied to 





be screwed into a recess in the carriage framing at the top of t 
in this slot a flat pla is 
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fitted into a hole drilied through the box and plate, which forms a hinge joint ; 
this plate is screwed on to the top of the door, and connects the door with the 
carriage. It will be evident that by the use of this box any rain moisture 
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Aue. 23, 1867. 














18, W. CHIPPENDALE, Harrogate, Yorkshire. ‘‘ Apparatus employed in coupling 
railway carriages to each other.”—Dated 3rd January, \r61. 

For these parpo-es in place of the coupling links being aa at present so 
formed and arranged as to require a man to euter between the rails and 
between ihe two carriages which are to be coupled or uncoupled according b-4 
the present invention the coupling links and apparatus com»ined therewi 
are so arrunged as to admit of the coupling links bing raised and lowered on 
either -ide o a railway carriage, whether it be a passenger or truck, or other 
form of carriage Across the end of the carriage, aud from side to side thereuf, 


is a safe for hirt’ng and lowering the coupling links, which shaft is capable of 


being acted on by a lever handle or other suitable instrament at each end go 

as to turn the shaft partly roand in its bearings. On the sha‘t are cranks and 

arms, which, on turning tne shaft, act on.the coupling link to lift it out of the 

} ook on tne draw bar of the next carriage or lower it into the hook, as the case 

may be. 

29. ©. (ANSON and A. KiTCHING, Darlington, “ Apparatus for the 
levers or handles for working railway switches and signals.” — 4th 
January, '8+7. 

Tre way .n which this locking of the aforesaid levers or handles is accom- 
plished is by means of rods and cranks connecting one handle or set of handles 
wi h certain others in such a manner that, when the first handle is moved it 
moves a crank connected therewith, so as to bring the end of an elongated 
hole in that crank into a position with reference toa pin or projection con- 
necied with a rod attached t> the handle that itis desired to lock, so as to 
restrain or limit the movement of the handle; and in like manner tye move- 
mevt of the second hyndle moves the said pin or projection, so that the posi- 
tion it assumes with relation to the said elongated hole ‘ins or limits the 
movement of the first handle. The elongated hole may be in the rod instead 
of tn the crank, in which case the pin or projection alluded to would be coa- 
necied with the crank iustead of with the rod.—Not proceeded with. 

58. W. T. SUGG, Vincent-street, Westminster, ** Means of and apparatus for 
lighting railway carriages.” - Dated 9th January, 1467. 

Th. pa entee clams the con-truction of valves substantially as described ; 
the ap lication of the india-rubyer or prepared Jeather annular cushion valve 
to pumps, water closets, or other sim lar purposes where a gas, air, or water- 
tight valve is requi ite; the casting of taps or co ks, or parts of the same, in 
polished steel, iron or other metal mowlds; the method described of forming 
the seams Oo! the flexible part of the ga-holder, and the lamp or lantern as a 
Whole or its p ipal features as applied to existing railway carriage lamps. 
83. © DBE NE GUE, Strand London, * Instruments for use in packing permanent 

way. -—Dated 2th January, 1867. 

This vention Consists of mechanical contrivances involving the use of two 
membe s, arms, forks, jaws, or plates, one of which is intended to take its 
bear nz uoon the baliast or ground, and the other to separate or become forced 
up away from the first by jacking or mechanical multiplying power, or other- 
wise, avd so bit with it the rail or rails and sleepers or permanent way to or 
beneata whch it is applied, and to remain so lifted or separated without the 
ad or at ention of any of the menemployed. Such lifiing up may be effected by 
weds, Cam or serew action, or by a pair of bent levers hinged together, or fitting 
or tobe used together in combination with screw or other power fur working 
the levers. or by any other equivalent contrivance. By these means the action 
or imo emenut may be slow, but may he effected by one person, or if not so, in 
certian cases, suli by fewer persons than are required by the present system. 


. Rernuy Jfulme, Manchester.“ Making and repairing highways, roads, 
( Dated \4th January, 167, 

For (he tain bulk or body of the surface of a highway or road the patentee 
sb okeu stones but previous to using them he lays on the foundation a 
.tn or intermedate foundation of wood turnings, or wooden blocks, vary- 
g in Shape and size from a quarter of an inch to any dimension that may be 

d most advisable in practice, or other similar vegetable matters, either in 
their natural state, or after they have been covered with tar, or subjected to 
the processes usually employed for prcserving timber, and he prefers the stones 
t» be brosen much smatier than is usually required for the ordi ary mac- 
aduni-ed roats. On the intersiediate stratum or foundation of vegetable 
lat ers (which he, prefers to be tarred) he lays the broken stones. and then 
Sprinkles over and bru-hes between them a quantity of the vegetable matter 
in order to bind or lock the stones together; and if the upper surface of the 
road is subject to the action of heavy rollers the stones and vegetable matter 
will be more firmly bound together. This method of making roads prevents 
the stones from grinding aga‘nst each other, and therefrom the friction and 
great wear and tear which is usual on the present highways and roads are 
avoided. For walks and pathways he employs a similar system of laying an 
int-rmetiate foun ‘ation of tarred wood, borings, turnings, or other vegetable 
maticr ocneath the pebbles, small stones, or gravel, and afterwards fills up the 
Inter tices with similar vesetable matter, For roads or hi; hways he employs 
Course turmnus, or small blocks or pieces of wood of any angular shape, but 
for waiks or pathways the wood muy be as fin2 as sawdust, and though the 
proocr ion between the stony and vegetable matters may be varied to an in- 
dell ite extent, he prefers to use about one hundredweight of vege able matter 
ty one ton of stony matter, placing a b d under the stene-, pe! bles, or gravel 
of ab ut Ove inch in thickness, and using the remainder for filling the crevices ; 
aud ile sa system or process may also be u-ed in the formation of the ordi- 
nary roads paved with sets or boulders, For bedding railway sleepers he takes 
wood turnings or borings in their natural or preserved or tarred state, and 
then places a thick bea of the turnings or borings in the hole or trench 
ben a hl the sle-per, reserving fo himself the rizht of lining the said hole or 
treach wiih any suitable metal or material, either long:tudinally or trans- 
versely ; aud, of found necessary, he makes a trench longitudinally, and then 
mies UWansverse trenches to rest on the said longitudival trenches, or vice 
vers’, be makes the longitudinal trenches or sleepers rest on the transverse 
ones and thus prevents the ordivary unpleasant jar, and at the same time 
gives additional elasticity to the sleepers, and to a very great extent prevents 
decay. 

95. R. ATKONS, Kensington, “ Construction of ships, d&c.”—Dated \4th January, 
I8n7. 

This invention consists, Firstly, in constructing ships and other navigable 
Vesse's upon a novel and tmproved principle, of which the following will serve 
as an example Having determined on the dimens‘ons of the vessel the 
invenvor then proceeds to form the deck, which is in the form of a segment of 
a circle at toe guawale, fron end to end or stem to stern, He then determines 
upon the distunce the ribs of the ve.sel are to be apart, and having set off such 
distances along the centre line of the desk, he proceeds to draw lines across or 
angles to the ceatre line or the deck, and then measures the diameter 
rib in succession, and describes a portion of a circle from the centre line 
2 so that each rib shall fit into its respective place when attached to 
vessel. By the above mode of setting out the ribs the bottom 
fth of the same vature as the sides thereof at the deck, so that 
every part of the vessel below the deck forms a seginent of acircle. The ribs 
may b* affixed to the Keel in the ordinary way. The deck of the vessel, if 
desirable, way be covered, or it may be fitted in the ordinary. In constructing 
sicun rs tans, or other shivs of war, he proposes to cover the entire length of the 
ves-el with a con cal shaped roof of tron, starting from a point at the stem and 

























sternot the vessel, and rising to any desired height in the centre of the vessel. and 
fi.ted with astmnall pilot tower at the top. The dead wood of vessels con- 
struc) as above described, mstead of bing curved and of varying thickness, 
will bo of nevriy the sum-> thickness throughout, so as to present a thin surface 
and offer a | esistance as possible to the water. He also proposes to fit 
Centt ovr's or slip Keels in the dead wood at each en! of the vessel, so 

iterfere with the ribs, and he connects one eud of the said sip keel 








by | ble to the dead wood, and to the other end he connects a chain for raising 
or lower » outer end of the slip keel, which may be accomplished from the 
a vk of sei. The improved me hod of steering is carried out in the 
fo low be places a rudder in an opening made through the dead 





Wood at one or other, or both ends of the vessel; across this opening he fixe 

one or more stays or bars, aceordng to the size of the rudder; the 
+ having each a hole to receive the centre or axis of motion of 
the rutiler, tte also forms the rudder in separate parts or pieces, each fi'ting 
betwen the aforesaid stays. A rudder thus constructed may either be used 
in conjunction with an ordinary rudder. The improved method 
: vessels consis 3 in adapting tour screw propellers, two at each end 
*, at any suitable distance trom the stem and stern; or he employs 
three screw propellers, two placed at one end of the vessel and one atthe other, 
as may be found most desirable in practice, or five or six screws may be 
employed; for example, two screws may be placed at each end of the vessel, as 
above described in the arrangement of the four screws, and one at each end of 
the vessel working in the dead wood and near to the stem and stern.—WNot pro- 
ceeded with, 

96. G LLASELTINE, Chancery-lane, London, “ Lubricating carriage axles."—A 

comimunication,— Dated \4th January, 1867. 

Tiis invention relates to means for lubricating carriage axles without re- 
moving the whee s therefrom, and consists chiefly, in the employment of a ves- 
se. or receiver cousiructed to be attaehed to the Doss or hub of a wheel, and 
proy ded at its lower end with an adjustable spring valve or pis'on for closing 
an aperture through whi h the oil or other lub icating matter contained in the 
said vessel passes to the axle. 

115. J. DAVies, Ludgate hill, London, and A. HZLWwiG, Old Kent-road, “ Per- 
} nt of railways “— Dated \th January, \67. 

lov itu relates to the cousirdetion of a double headed rail the heads or 

w ich are connected by an inc.ined or oblique web, and to the con- 

i th a corre poodingly inc:ined lateral su: face for support- 

improvements relate also to the employment ot slotted 

ct poss through the web of the ruil, and hich, by means of wedgesor 

cause? to dre and bold the rail and chair cloreiy and fi-mly 

Lhe wiyention cannot be described without reference to the draw- 
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Rt. L. ROSOMAN, Highlands, Itchen Ferry, Southampton, “ Adaptation 
of water pipes ov syphons: in combination with turbine wheels or other 
hydraulic engines for the production of motive power for propelling ships.”— 
Dated \i th January, 1867. 





The hydraulic motor for ejecting the water may be of any suitable construc- 
tion, but the patentee proposes to place such motor as much below the load 
circumstances will allow, in order to obtain * comb 


water Jine of the ship or vessel as 





as great acolumn of water above the motor as possible, and in order to in- 
crea e this column he introlaces a syphon-shaped induction pipe, up one limb 
of which syphon the water passes from the outside of the ship and down the 
other limb of the said syphon to a turbine wheel, or other hydraulic mot. r, 
through which it pas-es, and is ‘hereby forcioly ejected at the stern, sides, or 
stem of the ship by sui'able pipes and regulating stops or valves. A’ th- 
juncrion of the two limbs of the syphon a head pipe or cylinder may be formed 
and fitted with a self-acting rising and falling piston or fixxible diaphragm, in 
order to aliow the water to rise and fall herein The object of this head pipe 
or cylinder is to utilise the increased head or height of the hydraulic column 
obtained by the motion of the ship, and thus augment the weight of water 
upon the turbine, &c., and increase its propelling power. The first mover or 
power by which the turbine or other hydraulic motor is driven may be a steam 
or other engine. He proposes, further, t» increase the propelling power of the 
water ejected by the hydraulic motor by fitting a number of flanges of a 
helical furm in the discharging pipe or cylinder through which the water is 
forced into the surrounding uid. Helical blades way be mounted upon a 
horizontal shaft and caused to rotate in the axis of the said pipe; in either 
case the e flanges or |:lades acting upon the water passing through the cylinder 
cause it to impinge as a rotating column against the water in the wake of the 
ship. He proposes to form the hydraulic motor with angular selivering boxes 
at the periphery or near the circumference in the top of the boitom covering 
p ate. 

140. J. GRANT, and J. HERBERT, Leicester, ‘‘ Signals on railways.”—Dated 

19th January, 1467. 

The cbject ot this invention is, mainly, to arrange a signal to act as an 
auxiliary to the distance signal, and the invention is carried out in the following 
manner : —Two or three hundred yards beyond the distance s'gnal the inventor 
places on the line a projecting inclined surface capabie of being slid into or out 
of position in which it operates, a rod depending from the engine or tevder in 
communication with a steam whistle or bell in order to ca/l the attention of 
the driver, or it may operate the regulator and shut off steam.—ot 





Class 3.- FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, &c. 

3322. W. E. GEDGE, Wellington street, Strand, London, “ Apparatus for carding 

wool.” ~A communication — Dated 8th December, |866. 

This invention cousists in super-e ting the matt. esses now in use by means 
of a small intermediate cylinder placed between the two cards. This cylinder 
takes the woo! from one ca d to give it to the other, and so on for two, three, 
and even four cards, he namber being unimporta: t and di pending only on the 
amount of carding required by the wool. To obviate the inconvenience which 
might arise as to the equal partition of the wool, there is adapted to the 
workers a species of pulley, set angularly on the shaft, and by meaus of an iron 
guide the worker comes and goes on the I.ree drum. Now. in giving this 
movement in an inverse direction from one worker to the other, it follows that 
one goes to the left, whereas the other goes to the right, and so on, the result 
being «hat the most d fficult mixture meets with no difficulty. By the suppres- 
sion of the mattre-ses a considerable saving of lavour 13 effected, because the 
machine never being stopped produces more, and that a single person manages 
acomplete assortment better than two persons by the old method.—Not pro- 
ceeded with. 

3329. A. V. NEWTON, Chancery-lane, London, “* Spinning yarn.”"—A communi- 

cation. — Dated 18th December, 166. 
This invention cannot be de-cribed without reference to the drawings. 


3342. G. B FINCH, Lincoln's-inn, London, * Feeding apparatus in cotton gins.”— 
A communication. — Dated 20th December, \+66. 

The vbject ot this invention is to prevent the pod cotton in process of cleaning 
in a cotton gin from accumulating in front of the beating knife, and choking 
both the knives and the seed grid. ‘Tai. is to be performed by employing a 
comb, which is constructed in the manner hereinafter described: -The comb 
consists of a round bar of iron, in which a straight row of holes is bored, the 
hoes being about half an inch apart. Into these holes are fixed pieces of steel 
wire 6in, long and pointed at the end. These pieces of wi e form the teeth of 
the com». The comb is placed ins de the cotton gin on a parallel line with the 
knife-board. and having the points down. 

3350. S BELFIELD, Nottingham, * Manufacture of elastic and ribbed fabrics.” ~— 
Dated 20t.. December, 18. 

In producing elastic aut ribbed fabrics in a twist-lace machine the inventor 
employs a complement of three warps to each bobbin. “Two of these are 
working warp threats, and are front and back respectively. The other isa 
stan ing or d ad warp thread, and is of vulcanised india-rubber when an elastic 
fabric is to be produced, or in other cases it is a thick thread to fora a cord, 
The e latter warp threads are in between the working warp threads, The 
fabric is produced by causing all the fr nc warp threads to traverse whilst the 
bobbins are in the frout, it may be two or more gates, but he prefers that it 
should be three gates. At the next or back motion ail the back warp threads 
traverse a similar distance; then, on the following front motion the front warp 
threats return, and in the next back motion the back warp threads return, and 
so the work goeson. (tt will be seen that th: wary threads do not twist with 
the car. iage th.eais, but at the eud of each traverse each warp thread becomes 
snared or caught by another wa p acting wich the carriag- opposite which it is 
Standing, avd so the whule fabric from selvaze to selvage is produved, the 
working warp threads plaiting over the surface of the standing or dead warps, 
which are thu, complet ly enclosed. 

3362. R andS 8. HALL. Bury. Lancashire, ‘* Machinery for winding yarn and 
threads” Dated 2ist December, 1866. 

This invention consis's in a seif-acting brake for stopping the spindles of the 
machines known as ‘‘pirn-winders ’ when the yarn or thread breaks. The 
appa’atus consists of a wedge connected 10 a brake. So long as the yarn or 
thie:d con'inues to be supplied the wedge is down and the brake is free from 
the wha-ve, but when the yarn or thread breaks a lever drops and brings a 
catch in contact with a hook conn cted to the lifter, which, in rising, draws up 
the wedge and applies the brake to the wharve. When the brake is apphed a 
seeond catch :al's into a notch at the back of the wedge, and holds it until 
relensed by the operator. By ‘his means each spindle is stopped separately 
while piecing up. The Second part of the invention is also applicable to pirn 
winders, and it consists in giving the requisite up and down motion to the lifrers 
by meaus of a worm on the tin drum sha/t gearing mto a wheel on a horizontal 
shaft, to which is fixed a grooved cam, which gives a longitudinal to-and-fro 
motion to the side bur; this bar has sl.ts taking into studs on levers fixed to 
the shafts of the lifters, aud by this means the machine is co :siderably simplified 
aud the usual heart motions are dispensed with. The Third part of the inven- 
tion ix apolicable to the machines known as ‘‘drum winders,” and it consists 
in giving motion to the traverse guides by a worm on the drum sha t gearing 
into a wheel on a diagonal stud, to this wheel is fixed a grooved cam, giving 
motion to a slide bar, on which are fixed two racks, which give motion to two 
quadrants; # stud on the slide bar tikes into a segmental slot in a lever pro- 
jecting from each quadrant, and these segmental slots act on bowls connected to 
the traver-e rods, and give the requisite motion to the traverse guides for dis- 
tributing the yarn or thread on the b -bhins.—Not proceeded with, 

3380. C. J. WAHAB Vulleyfield, NB, ** Apparatus for filtering or straining 
liquids, and for wa.hing and wringing cloth rays, &c — Dated 22nd December, 
I-65. 

This apparatus consists, in every case, of a hollow cylinder, which is caused 
to revolve on ts axis, and in-ide of it there is a spiral blade or blades, which 
cau-es the subs! ances to be purified or wrang to traverse horizontally through 
thecylinder This spiral blade may be continuous, or it may be in segments, or 
there may be several blades, and it may be attached to the inside of the hollow 
cyl nder and mate to revolve with it, or it may be detached therefrom and 
either kept stat.onary, or an altogether indepen lent and even contrary, rotatory 
motion ‘rom the cylind-r may bemmpar-ed to i. For filtering water the inside of 
the hollow cyl nder sould be lined with very fine wire cloth, which will form 
the filtering metium, ant the -pirai biade may be kept stati nary inside of it. 
an’ should be armed along its edge with a soft brush-like fringe. either of 
bristles, whale-hone, india-rubber, or other suitable substance, which will keep 
the filtering medium clean and unobstructed, For washing and wringing the 
cylinder must be covered internally with wire cloth or netting o* a much larger 
mesh, such as wil’ be sufficient to retain the smalies’ pieces of the substance to 
be washed or wrung, but will afford a free egress to all foreign bodies and water. 
— Not proceeded with. 

3385 F BELtTzerR, Sotteville-les-Rouen, France, “ Machinery or apparatus for 
sizing cotton, flax, hemp, and other threads or yarns.”— Dated 22nd December, 
866. 

This invention cannot be described without reference to the drawings. — Not 
proceeded with. 

3387. F A. CALVERT Manchester, “ Machinery for carding and cleaning fibrous 
substances.” —Dated 24th December, \86% 

The First part of ‘his invention i- applicable to the carding engines in use, and 
consists in an improved mode of strigping the fibres fron the main cylinder by 
which the usuai doffer and doffing comb are dispensed with. In performing this 
inven ion the inventor applies t» the main cylinder of the carding engine a 
stripping roller cove et with fine card teeth or o:her su‘table stripping agents. 
The surface speed of this stri; ping roller is greater than that of the main 
eslinter consequently the action of the stripying roller removes the fibres from 
the maincylinder, and de osits them on to an endless apron, or on to an inclined 
surface orotherwise. The Second part of the i -vension consists of an improved 
:ostrument applicable to cardiug engines tor s'ripping and collecting the dirt from 
the main eslinder, This instramen. is acylinder or polygon with several com- 
partments on its surface, like the buckets of a water-wheel. The edges of the 

mickets are set close to the tee’h of the wires on the main cylinder, and as the 
cylinder revolves catch the dirt projecting from the teeth. These buckets 
discharge themselves as the instrument revolves slowly on its axis. The last 
part of the invention is applicable to the machines for cleaning fibrous sub- 
stances for which letters patent were granted to the present inventor the 24th 
March, 1866 (No. 869), and it consists in giving an oscillating motion to the 
bars instead of an up and down motion, as described in the specification 











of the aforesaid patent. This oscillating motion is given from the point of the 

teeth of the said comb bars, and by it the co 1s are set first to catch the impari- 

ties and entangled fibres, and afierwards, to allow the same to be carried forward 

by the teeth of the drum or cylinder. The oscillating motion is given to the 

comb bars by a vibrating lever, or other equivaient avent.—Not proceeded with. 

3397. J. FLeTcHer and J CARR. Blackburn, ‘ Machines for sizing yarns or 
thread preparatory to weaving” Dated 26th December, \8 4. 

This invention consists, Firstly, in causing the yarn or thread to pass through 
the size while subject to as little strain as possible by drawing each beam from 
which the yarn is drawn by friction, or by ¢rictional contract with a roller or 
rollers, or a traversing flexible cloth, so as to deliver the yarn from them in a 
state nearly free from tensivn. Or this part of the invention may be accom- 
plished by drawing the yarn or thread off the beams by rollers geared with the 
mechanism which winds the yarn upon the beam after it has been sized, the 
said roliers delivering the yarn so as to pass into the size very nearly free from 
tension. Another part of the invention relates to the mechanism for measuring 
and marking the yarn, which may be applied to other measuring purposes. The 
mechanism hitherto ased is a roller of fixed and uniform diameter. The 
present improvements consist in employing a dum or roller formed by a series 
of segments, bars, or surfaces, which can be expanded and contracted radially 
at will by wedges. inclines, screws, or radiating arms, so that the measare of 
the periphery of the drum or roller can be increased or diminished to the 
greatest nicety, and the marker regulated to act when required without altering 
the gearing between the expanding drum or roller and the marker. The spaces 
between the segments may be covered by thin metal strips s cured to each 
segment, or the segmental drum may be enc! sed in an eva-tic cover formed of 
india-rubber cloth, or other suitable elastic material. Another improvement 
consists in the application of counting app«ratus or mechanism for registering 
the length of yarn passing the measuring drum or roller, this registering 
apparatus being driven by frictional contact of a pulley (gearing with the 
registering mechanism) wich the periphery of the measuring drum or roller.— 
Not proceeded with. 

3415. J. E BROWN, Glasgow, “* Holding, distending, and otherwise treating or 
Sinishing woven and other web fabrics.’—Dated 29th December, 1866. 

This invention cannot be described without reference to the drawings. 

3435. C. SHERIDAN. Strand, London, ** Manufacture of oakum”—Da‘ed 19th 
December, 1866. 

The pateniee claims the manufacture of oakum from hemp, whether Russian, 
Italian, American, or Indian, or from tow of the said hemps; also from jute 
and all fibrous matters, cuttings, or waste of j ite hemp, or tow, by opening or 
scutching ‘hem, and by treating the s:me with water, tar, carnonate of soda, 
potash, or other alk «li, as described; and from European hemps or tows which 
do not require scutching or breaking up by similar treatment. 

3444. C. D. ABEL, Southampton buildings, Chancery-lane, London, “ Apparatus 
Sor rippling or seeding flax.”—A communication, - Dated 3\st December, 
1866. 

This invention has reference to a previous patent, dated 23rd April, 1866 (No. 
1144). Insteid of constructing the revolving -ickle-shaped p ongs, and con- 
necting them to the revolving shaft of the mach:ne, in the manner deserined in 
the specification to the aforesaid letters pxtent. they are constructed and 
arranged as ‘ol'!ows:—Upon the revolving shaft is xed a wheel or d.se, similar 
in form to a fly-whcel, and on the rim of this are fixed the rows of sickle-shaped 
prongs, of which every alternate prong in each row is formed with an increased 
curvature at the back, in such a manner that they project beyond the back of 
the other alternate prongs, thereby ‘orming a kind of space or prssage between 
the inner edzes of the former and the outer edges of the latter. By this 
arrangement the liability of the prong to get choked up with the seed pods, as 
was the case with the former arrangements, is effectually obviated. It is pre- 
ferred to fix six rows of prongs upon the disc in place of only four, as pre- 
viously described, although four and even three only may also be employed. 
As mentioned in the previous specification two sets of the revolving prongs may 
be arranged side by side on two discs in one aud the same casing.—Not pro- 
ceeded with. 


Class 4—~A GRICUL TURE. 
Including Agricultural Engines, Windlasses, Implements, Flour, 
Mills, &c. 
107. A. Hin, Leicester, “ Reaping and mowing machines.” — Dated 15th 
January, 1867. 

Thia invention consists in a novel mode of applying fixed cutters to the 
finger bar of reaping and mowing machines. For this purpose the patentee 
forms the cutters so that their upper surfaces shall be flash or thereabouts with 
the upper surface of the “ finger har,” whilst their stems are rebated so as to 
come underne ith the finger bar, and between it and the stems of the “ fingers,” 
the cutters being also recessed within the ste ns of the “ fingers,” so as to form 
abearing to come against the finger bar, which shail be flash with the hear- 
ing sof the fingers; a screw bolt passed through a hole in the finger and 
through a corre-ponding hole in the stem of the fixed cutter firmly secures 
them to the finger bar, whilst faclity is afforded for ready removal of each 
cutter sepa ‘a‘ely from the finger bar when required for sharpening or repairs. 
142. A. B. CHILDS, Oxford street, London, * Machine for separating foreign 

seeds, or o*her impurities. from wheat, other grain, or seeds.” —A communica- 
tion. — Dated \9th February, 867 
This invention cannot be described withou: reference to the drawings. 





Class 5—BUILDING 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
3450. L. G. SPEYSER, Haydon-square, Minories, London, ** Apparatus for 
mizing mortar and similar materials.” — Dated 3\st December, \*66. 

The mixing apparatus fs constructed in the form of a cask, in which, around 
an axis which traver es it, are arranged five cross frames, of which two are 
fixed and three movable; each cross frame has four branches, in each of which 
are implanted teeth like those of a rake; there are four tecth in each branch 
of the moving frames, and three teeth in each branch of the fixed frames. The 
axis atits lower end is stepped into a suitable bearing, and near it« upper end 
it turns on a collar for.red by two flat bars bent around it and bolted toge- 
ther, and also bolted to the sides of the ca-k or vess:l, The axis rises some 
distance above the top of the cask or vessel, and receives a bent cross head to 
which manual power is directly applied. The cask or vessel is somewhat 
longer in diameter at the top than at the bottom; it is made in oak, and 
bound with iron hoops. At the hottom of the cask or vessel is a square 
opening closed by a sliding sheet iron door. which is moved by means of a 
lever The mortar, when it is sufficiently mixed is drawn ont of the vessel 
by this door. Other doors are provided to facilitate the cleaning of the 
apparatus.— Not proceeded with. 

60. H. DOULTON, High street, Lambeth, ** Pottery kilns.”—Dated 9th January 
1887. 


This invention is applicable especially to kilns for burning salt glazed ware. 
The k In is constructed in the usual manner so far that the gods to be burnt 
are stacked in a burning chamber, which is arched over at the top, and has a 
namber of fire-places arranged around it, but the draft from these fires, in 
place of pa-sing upwards through openings in the arced roof of the chamber 
into the funnel above, as is usual, is caused to pass downwards through a reti- 
culate floor into a chimney, or flue, formed against the exterior of the drying 
chamber, and leading up to or near to the top of the funnel By this arrange 
ment the heating of the kiln is now advantaceously conducted, and the heat 
from the fires is more ec nomically applied; the funnel also becomes available 
for use as a drying chamber. 





Ciass 6.—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shel!s, Gunpowder, Im- 

plements of War or for Defence, Gun Carriages, de. 

3323. J. W. CUSACK, Lancaster-gate, London, ** Method for facilitating artil- 
lery and rifle practice at long distances or short ranges."—Dated 18th 
December, 1866. 

It is proposed that a target representing the apparent size of one at any 
given distance should be erected in front of a short range batt, and over it 
another of the same size, at such a height as wil intercept the ball in its flight 
to the long range, this position being determined by the height of the trajec- 
tory over the horizontal line. The shooter, aming at the lower target, the 
bail will be intercepted by the upper target, which may work on rods, gra- 
duated according to the distance at which it is desired to practise. The target 
to be fired at shall, both in colour and size, be made to represent the one 
at a long distance as it appears to the eye. The upper target may be the 
sume colour as the butt, so as not to attract the attention of the shooter.—Wo 
proceeded with. 

3325. J. MACINTOSH, Regent's Park, London, ‘‘ Breech-loading guns and pro- 
jectiles.” Dated \8th December, \866. 

The First part of this invention relates to improvements vpon an invention 
for which letters patent were granted ‘o the presnt pateutee, da‘ed 25th May, 
186) (No. 1290). and consists ia bori g up the rear end of a breech-lvading gun 
sufficiently to admit of the easy insertion of two hollow cylindrical projections 
with wads. The Second part of the invention con-ists in the employment of 
tubes made from paper, or other @brows material which may be reniered ex- 
plosive, to which he s cures di-c3 or wads con a ning fulrminares, which may 
be exploded in the ordivary method by a )anm-r or -trikers. The discs or 
wads are o' the same external diameter as the pr jectile, ad the tubes the 
size of irs internal diame:er; one of such iubes ts put inio the proje tile, and 
fitied with powder or other explo-ive matter. The powder or other explosive 
matter for the propulsion of a given pr jecile being contain d in the interior, 
that imme iately behind it (‘here being always two of these projectites within 
the breech at the time of firing the weapon), when th» teremost bullet bas 
been discharged—the one remaining furnistei with a wad at the rear end is 
pushed forward by the next charged projectile, when the gun may be again 
fired, and so on, thus dispensing with the ordinary cartridge and the necessity 
for the use of an extractor. of the i ition is an impr t 
in that part of a former patent granted to the present inventor in the year 
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1852 (No. 14041), which relates to consecutive firing, and cones of employ- 

in, a thread or yarn of gun cotton, which passes somes tereag? cote and 

po vder contained in the interior of the hollow cylindrical pr ces 80 a3 to 

ensure contnuity of firing and regulating the discharge of project! 

3339 ~F HayMAs, Lille, ag * Breech-loading fire-arms.” ne OE 
— Duted \Oth December. 166 

According to this aivenvion, the barrel of the fire-arm is at its breech fixed 
into the front end of a body of a trough like form, open at top to allow room 
for introdect on of the carnidge in loading and for pushing it forward mito the 
barrel. The trough-l ke space in the barrel is closed after the ca’ tridge has 
b eu introd.wed by u biock jointed at its fore end to the top of the body, The 
block has « central hole formed through it from end to end and contains a 
Needle or striker for exp oding the cartrid. e by a blow on thecentre of its bage. 
The block a'so has on its underside a strong hook or pr jection, which descends 
through a -hort cut in the bottom of the trough-form part of the body, and it 
is locke’ by a sliding bolt working in guides on the underside of the body. 
This bolt receives its motion from a lever, which, when the block is locked in 
position, Ats close underneath the t guard; the ley r works ona hori- 
zonial axis at its forward end, and has teeth apon it around the axis, and 
when the hinder end of the lever is Aas. dowuwards and forwards, as in un- 
locking the block, or when the contrary movement is made in locking the 
block, the teeth gear with rack teeth formed on the bolt. To lock the block the boit 
enters with the hook upon it, and, in unlocking, the bolt is withdrawn, whilst, 
at the same time, another part in connection with the bolt c.mes aganst the 
back of the hook, and, by pressing against it, partly raises the block, go that 
the hand may readily get hold of it to turn it back. On thej.int of the block 
there is a spring acting like the spring of a pocket-knife, and tending to bring 
the block to one or other of the extreme posi:ions, The blow to fire the car- 
tridge 1s struck by an in'ernal hammer mounted on a spring arm, which, when 
released, throws the hammer-head forward 8» as to cause it to impinge upon 
the instrument or st iner within the block, and this, striking the base of the 
cartridge, fires it. The striker passes through a cavity conta‘ning grease, ani 
is su kept lubricaied. The spring arm of the hammer is forced back to pre- 
pare it to strike the blow by the action of the lever which locks and unlocks 
the breech block. When the lever is moved so as to unlock the breech block, 
a prijection upon it comes against the spring arm of the hammer aud forces it 
back unt:l it is caught and ret «ined by a detent at the end of a short lever, and 
when the trigger is drawn bac« to fire the charge it moves the short lever on 
its centre and so sets the hammer free. aud the tension of its spring arm 
cau es it to fy forward and strike the blow which fires the charge.—-Not pro- 
ceeded with, 

3352. T. WHITBY, 
December, 166. 

In constructing vessels of war according to this invention the patentee coats 
or plates the ext: rior of those parts of the skin of the vessel that are required 
to be rendered shot proof with a combination of wrought pla‘e and chill cast 
metai, the wrought plate being employed for the purpose of enclosing and re- 
taining in position the chill cast pieces. He prefers that the chill cast piec-s 
should be cas’ of a cylindrical form, and that they should be secured to bend to 
an curve so that one portion of each curved plate may overlap one cyl nder 
of chill cast me al, and the other portion pass behind the chill cast cylinder next 
toit. The chil cast metal will thus be enturely surrounded and enclosed by 
the wrought pla‘es. 

3356. K. L. MARTIN, Fleet-street, London, “ Breech-loading fire-arms.”—A com- 
munication.— Dated 20th December, \»66. 

This invention consists, First in an arrangement whereby the needles or 
strikers are actuated directly by the tumblers instead of by the ordinary ham- 
mers; Secondly, in the combination of the parts of the lock; Thirdly in an 
arrangement by which the lever which 'ocks the barrels cocks or sets the 
needles fur the next discharge; Fourthly, in means of preventing the escape of 
gas at the breech; and, Fifthly, in the construction and empl. yment of a key 
for preventivg the needles being acted upon when it is desired to have the 
piece at “ half-cock.” The invention cannot be described without to 
the dr.wi. gs. 

3382. J. 8. NENSON and J. VON DBR POPPENBURG, Birmingham, ‘‘ Breech- 
fire arms °—Dated ¢7th December, 186). 

This inv. ntion relates to breech-loating fire arms of the kind called needle 
guns, that is, guns in which a sliding hammer is employed to actuate the 
needle by which the cartridge Is dischareed. In constracting a needle gun 
according to this invention, the patentees close the breech end of the barrel | by 


Welle:ley-road, London, * Vessels of war.”"—Dated ih 





made of gum and naphtha, or other spirit, in the of about one part 
of gum to five parts of spirit. The inventor found these proportions 


; are ued. 
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Includinn Cooking Deontle, 9 Ss ts, Mdusizal Fnstre- 
a 

ments, Lamps, Menaiectarey a Articles of Dress, ce. 

8324, SPEIGHT, City-road, London, “ Shirt fronts."—Dated 18th December, 


This invention relates to certain articles worn on the person and commonly 
called shirt fronts or dickeys, and chemise‘te fronts. They are attached in 
front of the person, and being wh ily or partly in view, they are used to avoid 
the expense and trouble of having to change or wash a whole garment. The 
object of the invention is to manufacture these articles so that they shall be 
cheap and more convenivnt and ag: in wear, stronger, and of better ft 
and appearance than heretofore. For this purpose the inventor cuts out or 
furms the body of the front or article in paper, or other sufficiently stiff ma- 
terial, and he faces the front with linen, calico, or other textile or flexible 
material, which he forms in such wise that it shail extend beyond the top edge 
of the body of the front, and he folds it over itself at such part so as to form 
what may be descrived as a double or hollow band, with a folded edge at top, 
and this band thus leaves or forms within itself a passage above the top edge of 
the body of the — for the insertion of tape, ribbon. or other atiaching agent 
which fastens the front in place. The textile material is also folded over the 
es the paper atone or both sides. The top band and edges, furmed as 

lescribed, prevents the front from hurting the neck; and being flexible or elastic 
_ occasion the article to adapt iteclf suitably to the shape of the neck, and 
afford what is termed an excellent “ set.” A portion of the textile material 
may be left dependent at the lower edge of the front with a hole or slot therein, 
AY button thereon, to fasten the front to any other garment.— Not 


3394. Ss SHAW, Dublin “ Ladies’ wearing apparel.”—Dated 27th December, 
18 


This invention relates to the outer garments commonly called jackets, and 
consists in combining with and applying a Burnous hood to the front of an 
© dinary jacket, which garment ts Ifmed with a. ianer short jacket, the back of 
which keeps the Barnous hood in its place. This garment may be made of any 
material, ad the lining or inner jacket may be made of a material suitable to 
the wearer.—Not proceeded with 
3427. C. B. SAMPSON, bs Lodge, near Stroud, Gl ster, “ Saucepans, 

les, he." — ‘9th December, 1366. 

The patentee claims tt a dive or false bottom to the outside of the true 
bottom of the vessel, or a disc or false bottom, and casing or band, extending 
some distance up the side of the vessel, for the purpose of protecting either the 
bo tom or both bottom and sides of the vessel frum direct contact with the fuel 
of the fire, and thereby to prevent injury to the food being cooked or heated in 
the said vessel, substantially as described. 

3453. F P. WARREN, Zast-court, Cosham, Hants, ‘‘ Cooking apparatus.”—Dated 
Bist December, 1866. 

In performing this invention the pe employs a boiler having two wings 
or projecimg parts, the main portion of bedy of such boiler being contained 
upward some distance behind its projec:iug parts, between which latter he 
places a fire grate, so that the projecting parts of the boiler form the sides or 
walls of the furnaee or fire place. He places an oven below the grate aud wings 
or projecti: g parts of the boiler, and encloses the whole within a suitable casing, 
in such manner as to form flues for the passage of the products of combustion 
from the grate. The upper portion of this casing constitutes a hot plate. A 
part or parts of this hot plate above the fire-grate is or are removable, thus 
forming an opening through which fuel may be fed to the grate. Utensils for 
cooking by boiling, fryinz, or otherwise, may likewise he conveniently placed 
above this opening when desired, Behind the boiler and oven is a hot clos t 
or cupboard fur warming food and heating plates, dishes, and gimilar articles, or 
for drying clothes, a space or flue being left between the hot closet or cupboard 
and the boiler and oven. 

6. H. A. JAMES, Chellenham, “ Portable folding chair.”—Dated \st January, 


1367. 
This portable folding chair consists of a rigid frame of wood or metal, or the 
two » on which is attacaed by nails, rivets, or otherwise a canvas or 








means «f a plug or closer ‘ding in the shoe or prolonged bre ch 
The said sliding plug is hollow, and in the rear end thereof is a tubular slide 
cayable of partial rotation therein, the said tubular slide carrying the sliding 
hammer of the gun. TT» this hammer the-needle by which the cartridge is 
discharged is affixed, the said hammer being actuated by a cviled spring at its 
back. The plug or closer is provived with a cover which slides upon the top 
edges of th shoe or breech chamber. Jo:nted to the front end of the said 
sliding pray ts a lever or h nged cover which constitutes the handle by which 
the plug is moved, and als» serves to fix the said plug in its place. Near the 
jointed end of the hinged cover is a cross piece, the outer ends of which, when 
the plug has been pushed home and tre hinged cover shut down, pass through 
holes in the fixed cover of the plug, and enter slots in the said plug and also 
slots in the sites of the shoe or breech chamber. The plug is thuy securely 
fasteved in its place. The closing plug and tubular slide have longitudinal 
slots in their bottom, in which slots an arm pas-ing through the bottom of the 
breech shoe a d actuated by the trigger works. The end of the tubular slije 
outside the shoe is provided with a handle by which it can be muved longitudi- 
nally and als» through a portion of a circle. The said handle of the tubular 
slide is prov-ded with a fastening bolt or stud, which stud by a partial rotation 
of the tubular slide, can be engaged with or disengaged from an undereut 
shoulder made in the head or handle of the hinged cove" described. The action 
of the various parts wili be obvivus to persons acquainted with guns of this 
description. 

3333. J. R. Cooper, Birmingham, “ Breech-loading fire-arms.”—Dated 22nd 

December, \ 866. 

This invention consists of the arrangement or combination hereafter described 
of the parts of ceutral-fire breech-loxding fire-arms, the said arrangement or 
combination having for its object the discharge of the gun and the prevention 
of the discharge of the gu excepting when the breech plug o~ a is fastened 
in its place and the breech securely closed. ar ion 
of parts constituting the invention is as follows :—The rear poy or the sliding 
plug or closer (by wh ch the breech is opened an’ closed, and in the axis of 
which the pin or «triker works) is capable of @ motion of partial rotation by 
mean. of a handle fixed thereto, and by which handle the longitudinal as well 
as the ro'ary motion of the plug is effected. When the plug is pushed home to 
those the breech the handle is turned down into a slot in the side of the shoe or 
breech chamber, the said handle engaging in the said slot fixes the plug in its 
pl ce, a lug or projection on the underside o' the rear end of the plug at the 
same ‘ime engaging in a groove in the shoe or breech chamber opposite to the 
slot in whi h the handle engages. The plug is thus supported at oppusite sides 
of the shoe or breech chamber. On the extreme rear end of the piuy or closer, 
and at that side whi -h, when the handle is upright ir lowest, is a nearly semi- 
circular cam or incline, hav ng the same curvature as the plug or closer. _The 
said cam or inclne extends through somewhat less than one half ihe circum- 
ference of the plug or closer. The gun is discharged by means of a quadrant 
shaped hammer working throu’h a ek t in the anderside of the rear o° the shoe 
or a | triking up through the said slot on the discharge of 
the gun against the end of che striker projecting from the rear of the plug or 
closer =An arm on the said quadrant hammer carries a small rolier against 
which the man spring of the gua presses. The pin on which the quadrant 
hammer turns works in bearings on the andeiside of the shoe or breech 
chamer, and the main spring ts fixed on the underside of the said shoe or 
breech chamber. The upper side of the trigger bears against the underside of 
the quadrant hammer. 

3425. F. J. MANCEAUX, Paris, ‘‘ Improvements in breech-loading fire-arms, and 
in cartridges for the same” - Dated 29th December 1-65. 

This invention consi-ts mainly in an arrangement for producing the per- 
cussion in the interior of the barrel of the arm. ( his arrangement is composed 
of a cock, a conical rod with a head of a particular shape, a screw pivot, and a 
lump or enlargement on the barrel, all constructed and acting as described, 
The details of the invention are too voluminous to be quoted here. 

3442. A. HENRY, Edinburgh, ** Fire-arms.”— Dated 2\st December, 1866. 

The patentee claims, First, the general arrangement and construction of 
breech-loading fire-arms as ribed, or any mere modification thereof. 
Secondly, the retaining spring for holding down as wellas the upthrowing spring 
for opening up the bi -plece. as or any mere 





other fabric or canework forming a surface for the seat ; at the rear corners or 
extremities of this frame the two uprights or sides of the back of the chair are 
joined or connected by means of pivots or screws, so as to allow the back of the 
chair to be set to any des red angle, and on the same pivot or +crew, and out- 

side the arms of the back two of the legs of the chair are also connected to the 
ba°k and seat frame, such legs extending diagonally to the front of the chair 
and resting on the ground, These legs are strengthened in front by a cross 
bar. The other legs are placed outside the first set, and extend from front to 
back of the chair, also diagonally, and being pivotted m dway to the first series, 
form, as it were, a pair of lazy tongs, they are strengthened and connecied to 

gether near each extremity by metal or wooden rods or ties and >crews or other 
attachments. Just below the joint on which the diagonal lege are connected, 
and on the outer or last series of legs de cribed, are attached by screws, rivets, 
or otherwise two studs projecting inwardly, so as to form bearings or stops fur 
the other legs to rest on while the seat is being adjusted. At the front end of 
each side of the seat frame a side plate is screwed in which, and in or through 
the frame a curvilinear groove or slot is cut out. In these grooves or slots the 
front metallic brace or tie rods of the outer legs ts caused to enter so as to con- 
nect the seat frame with the legs, and thus prevent the tendency to a diagonal 
strain. the trame thus acting as a brace to the diagonal legs tieing them together 
atthe top. In erder to support the back of the chair, which is strengthened 
like the other parts by cross bars, the patentee proposes to use one or more 
straps, “ands, cords, or chains, or diagonal tie rods extending from the tront 
metallic Oar supporting the seat or from the framework itself of the seat to the 

of the 





Class 8.— 

Including Special Chemical and aan Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, yey me Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manwres, 


, 1865. 

The nature of this invention consists in the combination with ordinary oil 
paints of calcined schist, shale, or mineral cowl, whi h is reduced to a chalky 
and pulverulent condition, and freed from all hard and gritty particles. 

3348. 3. PARRY, Konpont, “ Gonaastienhr Ge coatings of the boitoms of ships, 
é&c.”—Dated Wth December, 166 

This improved composition is applicable to ships or other vessels const: ucted 
of either wo d or iron for the protection of the » from the formation of barna- 
cles, and from other i The ingredi and proport.ous of them 
which the patentee prefers are as follows :—Twenty gallons of palm oil, two 
gallons of boiled linseed oil, fourteen pounds of arsenic, six pounds of red lead, 
six pounds of drvers (preferring that description of dryers commouly called 
patent dryer-), and four pounds of oxide of iron. Of these the boiled linseed 
oil, arsenic, red lead, dryers and oxide of ir nare fir-t mixed together, and then 
with the pa!m oii, when that oil is in a builing state, and the whole ts th: n well 
mixed together. The application to the shins” or vessel.’ bottoms should be 
when the composition is in a botling state. Brushes are useful in applying the 
composition, and it may be kept boiling ‘nsmall pois kept over fires arranged 
along the ships’ or vessels’ bottoms. Before applyin the com,osition he prefers 
to give the bottum of the ship or vessel two coats of zinc waite, with which has 
been mixed a small quantity of oxide of iron; he then generally appiles two 
coats of the comovsition 
3354. W E. Newton, Chancery-lane, London, ‘' Effecting the combustion of 

substances in a pulverulent state.” —A communicatwa,—Daied 20th December, 
1806. 

The patentee claims effecting the combustion of sub in a pul 
state by causing the air to support combustion to pass from abeve through the 
mass and escape through exit apertures below, substantially as described. 
3355. A. V. NEWTON, Chancery-lane, London, “ Compound for coating ships’ 

bottoms, &c."—A ‘communication. — Dated 20th December, \*65. 

This invention  Telates to the preparation of a composition which is known as 











ribed, 

thereof; Thirdly, the use and application of a bolt as well as the means for 
the purpose of starting the breech-piece from its seat, as described, or any 
mere m ditication thereof; Fourthly, the several arrangements and construc- 
tions of extractors as described, or any mere modification thereof; Fifthly, 
the projec:ion beneath the breech-piece for forcing the cartr dye, as well as 
the a plevely into the ch as described, or any mere modifica- 
tion thereof, 


3447.) P PooncKk, Camberwell, London, “ Breech-loading fire-arms.” —Dated 
Bist December, 466. 

These impr vememe in breech-loading fire-arms relate to c’osing the 
briech, and consist in effecting this by means of a block which is made to 
retreat in a diagon «direction from and open the breech end of the barrel. 
The invension cannot be described Without reference to the drawings. 

10. J. PLews, Bucklershbury, London, *’ Breech-loading fire-arms and ordnance.’* 
— Dated ind January, ‘8»7, 

Thix invention con-ixt in forming at the breech uf the piece a separate 
chamber to contain the cartridge or charge, which chamver shall move on 
axes transverse tu the axes of ti.e barrel, enabling it to be threwn o en by 4 
simple circular motion for the purpose of charging. and by rever-ing un. 
Motion to bring the charge in direct line with the barrel and close, and 
securely lock the chamber in that po-i: on. The nose or face of the chamber 
wh ch cl ses avuinuet the barrel may be of any form which wili admit of the 
rotation of the chamber on the axes, and secure the closest contact of the 
meeting of the surfaces of the chamber and barrel. The axes are formed of 
circular discs or plates fitted to the a working in the head-piece 
forming tye union between the barrel and stock, The chamber is moved by a 








Eames’ pound paint, and is particularly intended for * bottoms, 
but can be used for coating woodwork or iron of any description, which, a} 
being expos d to the action of salt or fresh water, is liable to become foul or 
verforated by worms, and the said composition is intended to prevent the 
growth of vegetable matter, marine shells, and worms in the betom of 
wooden or iron vess:ls, and on all wood or iron substances exposed to the 
action of salt or fresh water. This composition is made of asphaltum, 
naphtha, carbolic acid of Jag 8 five per cent purity, red oxide of mercury, 
and white arsenic, and the ingredients are mixed together in or about the 
following proportion: — Asphaltum seven pounds, naphtha four pounds, carbolic 
acid ninety-five per cent. purity, three-quarters of a pound, white arsenic 
a quarter of a pound, -_ oxide of mercury two ounces. The patentee takes 
the of , heats the same until it is meted. and then 
adds enough naphtha to give wo the mixture the consistency of paint when 
col. After this mixture has become cool he adds a preparation of the re- 
maining ingredients, which are mixed tog-ther and ground to the consisveucy 
of paint, and then mixed or ad ‘ed to the other mixture. 

3359. C. NORRINGTON, Plymouth, ** Treatment of substances containing phos- 

phate of lime.” — Dated 20th December, 866. 

The patentee claims the treatment of phosphoric ssbstances with hydro- 
chloric acid, using on'y sufficient for the solution and removal of the carbonate 
of eo Present, without rendering the phusphate soluvle subsiantially as 
1éscri 
3369. 8. JACOBS, High Qusegate, York, “ Preparing wood and other materials 
‘ory to ornamenting or graining the same, &c.”—Dated 2ist Decem- 








preparat 
ber, 1866, 


The material to be ornamented or grained is coated with a composition 


composition m«y be used either with or without colouring matter ace ord'ng to 
the ground required. The material thus prepared may be gained fu the 
ordinary way, thew coated varnish, and afterwards be French 
polished.— Not proceeded with, 
3336. H. A. DUFRENS Parts, ‘ Manufacture of the extract of madder.”—A com- 
munication.— Dated :4th December, \ 
The patentee claim. the eames . the of the extract of 
madder of the property pos-essed 
colouring principle in madder, and of the slight wee, of such colouring 
principle in cold acidula'ed water, thereby permiitin. of the sep of such 
principle and util.sing ‘he acidulated water, as described. 
3388. J. TOUSSAINT, Barnsbury-road, Islington, “* Manufacture of cement.”— 
Dated 24th December, fresh Y 
This invention consists in manufacturing cement by combining together the 
following ingredients, matters, or stibstances, namely, freest sandstone, 
marble, and other non-argillaceous stones that have not been burnt or baked. 
The inventor reduces these to a fine +r by any suit.ble means. and unnes 
one or other, or several of them, with any kind of lime and pla-ter in about 
—_ proportions; the plaster ts to be In using the cement it is mixed 
th water in a similar manner to other cements: — Not proceeded 


3411. H B. CONnpy, &, "— 
no Battersea, “ Manufacture of chlorine, dc.” — Dated 2th 


In order readily to prepare chlorine, either for the purpose of disinfection or 
for use in manufacturing operations, the inventor employs a mixture of per- 
manganate of soda, of other soluble per salt, or other 
soluble chioride and culaherie acid. He prefers | to prepare a mixtare consisting 
of, say, 1% Ib. of common salt, and one gallon of permanganate solution of 
ordinary com:nercial strength —_ lo this preparation, when it is required for use, 
commercial sulphuric acid is to be added tn the proportion of equal parts. On 
this mixture being made chlorine is liberated ; the chlorine, however, is not 
suddeniy evolved, but is given off gradually for a con-iderable time, a circum- 
stance very favourable to its use as a disinfectant. Not proceeded with 


vans, H. A oy me ay Wakefield, “* Manufacture of coke and charcoal.” — 
29th Dece: . is6s, 


mein invenvon relates more expecially to the fact prep jon of 

coke from what is known as Ithough it ts alee pplicable to 

the coking of ordinary coal, and to the preptration ©: charcoal from peat and 

woo.:. The esséutial feature of this invention consists in gradually heating up 

the anthracite or other substance under trea'ment, and gradually cooling down 

the same afier it has attained the proper a pe pea such process being 
proceeded 














carried on {n a continuous manner.—Not 
3423. W. B = age ea aaa ** Composition ant lass, &c.”-—Dated 
29th December, Oey 


This inveution ao A First, in the employment of rottenstone or other 
pigment or substance, the pariicles of which are finely divided ; Secondly, in 
the employment of whiting or chalk; Thirdly, in the employment of liquid 
a amonia, or ja in other tition, mixed together inio stiff paste, water 
beiug added when required. — Not proceeded with. 

3432. G. PAYNE, Battersea, London, ** Soap.”— Dated 29th December, 1866. 

This invention consists in a mode of manufacturing what are termed trans- 
parent soaps, by whch comparatively large proportions of glycerine may be 
combined wich the soaps employed, and at the same time the costly process of 
dissolving dry soap in alcohol dispensed with. For these purposes common 
soaps are then in. roduced into or immersed in glycerine, and subjec ed to heat 
for several hours, by which the soaps are disswived. The ingredients are 
stirred from time to time in order that the mixture or combination may be 
complete. 

3448 W. CLARK, Chancery lane, London, “ Man ure of hi "—A 
communication Dated Sist Devember, om Sutuaen 

This invention cannot be described without reference to the drawings,-— Not 

proceeded with, 
3449. C. T. FLACH, Call, Kifel, Prussia, “ Extracting silver from i 
Dated 31st December, ‘816. 

This invention rela‘e:, Firstiy, to the desilvering the lead by zinc ; Secondly 
to the purifying the desilvered lead; Thirdly, to separating the silver from the 
alloy of lead, zine, and siiver, The details of the invention are too vo!uminous 
to be quoted here. 


5. M. HENRY, Fleet-street, London, “‘ Apparatus for evaporating and concen- 
trating cane juice and other juices and liquids."—A communication. - Dated 
Ist January, 187. 

The patentee claims, First, the employment of tubes in pans and teaches 
used foc concentrating and evaporating juices and liquids, sach tubes passing 
through the pans and teaches, and being attached the:eto eo that they mey be 
readily removed and replaced, substantially as described; Secondly, the em- 
ployment of pipe. conneeting the pans or connecting the pans and teaches, 
such pipes being provided with pipes, cocks, and valves or*siuices for charging 
up the liquors, as dese: ibed ; Thirdly, the use of a pump for charging up the 
liquors, as deseribed ; Fourthly, the employment of cocks, valve<, or sluices in 
the discharge pipes, placed at parts of «uch pipes out-ide the wail for the pur- 
pose of preventing the pipes from being burnt out, as deseribed ; Fifthly, the 
use of disch ipes hed to the sides of the Pans and teaches, substan- 
tially in the manner and tor the purpose described ; S$ xihly, the employment 
of agitators working in the pans and teaches to assist ebuilition therein and 
prevent the contents thereof from becoming burnt, charred or overheated ; 
Seventhly, the employment 0 meta) colum..s for supporting pins and teaches, 
substantially as described ; Eighthiy, the use of doors for obtaining a cess to 
the tubes in the pans or teaches, and for cleanung purposes, as described ; 
Ninuly, the general arrangement and evaporating aud concentrating appa- 
Tatus, ly asd 
22. W. KNAG@GS, Buston Grove, Buston-square, London, “A us for 

evaporatin ; and boiling saccharine liquors.” - Dated 3rd January, i~67. 

The patentee claims the comb\ning apparatus for evaporating and boiling 
saccharine liquors in the manner described, whereby the liquor is passed in a 
continuous stream and in a sir ight course over the surface of a pla e or tray, 
b ated either by steam from a botier below, as described. or by a fire on its 
under side, the stream being of such a depth aa not to offer any impediment to 
the boiling process, and yet being sufficient to ensure a covering of all the 
heated surfaces. He also claims, when employing steam for heating the 

evaporating tray or plate of the apparatus, avplying a number of tubes fixed 
above the surface of the tray, and communicatiug with the steaan space 
below it as described. 

30. E. M. GREGORY, Camberwell, London, “ Paper making-machinery.” —Dated 
4th January, (87. 

In order 'o prevent undue wear and tear cloth of the wire the patentee covers 
the supporting rollers, or some of them, and sometimes also the guide aud tension 
rollers, wholly or in part, with some soft or yielding substance, such as 
vuleani-ed india-rubber, gutta-percha, leather, felt or woollen cloth, or a 
composition of glae and treacle, such as is often used or making the inking 
and distributing rollers of printing machines, or any other suitable compound 
into which the projecting and wearing parts of the wire cloth may imbed 
themselves as the endleas wire cloth travels onwards over, under, or around 
the rollers. This soft or yielding cover may eiher be fixed securely on the 
supporting guide and the tension rollers, so as to rutate therewith, or it may be 
placed loosely thereon so that it may move with the wire cloth, even if the 
rollers do not themselves rotate. 

32. J. BIRD, Seymour street West, Connaught-square, London, “ Manufacture of 
artijicial fuel.” —Dated 4th January, i387, 

This mvention consists in the manufacture of artificial fuel from small coal 
agglomerated with tar, &s., moulded into blocks having a hole or holes 
throuzh them which gives or give free passage to air, the-eby increasing 
rapidity of combustion, The sides of these blocks are made hollow or with 
grooves in themn.— Nut proceeded with, 

45. R. H. ASHTON, Ashton-on- Mersey, Cheshire, “ Production of ad and 
surfaces from phoiographs.— Dated th January. \86' 

This invention consists, Firsuy, in certain combined operations whereby the 
inventor obtains printing suriaces whieh may be used afier the manner of 
engraved plates. In the first Place he obtains a mould or relief by exposing a 
photograph to light, in with ised gelatine or other such 
organic matter, as is well understood. The gelatine mould he then places in 
contact with a slab of soft or fusible metal, and submits the whole to pressure. 














This forms a metallic mould from, which he obtains an electroty pe, con- 
stituting a printing or embossing surface. Whether this electrotype is taken 
direct will depend upon the photograph naving been negative or p mitive ; if it 


be necessary to obtain an intermediate mould a ca:t may be taken in ony 

plastic material, but a special method he employe is as follows :—He takes a 

sheet of wax and coats it with plumbago or other such substance, which will 

constitute a surface for conducting electricity, and he then presses upon this 
surtace the aforesaid soft or fusible metal mould and electrot) pes the wax 

. Or he p esses the gelatine muuld above described upon the slab of 
wx direct. Printi-g surfaces obtained by tuese means may be used afier the 
manner of copp r-p'aie printing, or may be employed for producing photo- 
elicvo printing. - Not proceeded with, 

47. W. WAY. M_D., Eliot place, Blackheath, “* Preparing phosphatic minerals 
for use as manure.” — Partiy a communication.— Dated ith January, \sv6. 

The patentee claims separating carbonate of lime from phosphatic minerals 
by calcining such miwerais, theu slaking the lime, and afterwards removing 
the siaked lime by washing or winnowing. 

64. L. HAND, Coleman-street, Londo, “ Improvements in treating benzole and 
other hydrocarbon liquids, and in" making | ~~ liquids non explosive, and 4 
gears, an tluminating gas 4 communicatwn.— Dated \0th 
January, \867. 

This inve..von is carried out as follows: —With each forty gallons or there- 

a' outs (f benzole, or other hydrocarbon liqu'ds of the specific gravity of siaty- 

five degrees, more or less, are incorporated the following ingredients ‘ts :- Alcohol, 

















Auc. 23, 1867. 








ceeded with. 
54. J. H. JOHNSON, Lincoin’s-inn- London, ** Me and refining of 
sugar.” —A communication.- 8th January, 7. 
The patentee claims, First, the h solutions in such a 





71, A. G. MORVAN, South Bergen, Hudson, U.S., “ Improvements in the art of 
making adapted to the purpose of a or litho- 
graphu, or of making plates or blocks from which to print the design or other 
matter transferred.” — Dated \\th January, 1867. 

The patentee claims, First, the combination of gelatine and permanganate of 
potassa, or equivalent salt, by which the coagulation of the gelatine is wholly 
or partially prevented, as set forth; Secondly, the combination of asphaltum, 
wax, and Burgundy pitch, or their equivalents, without the addition of greasy 
matter, substantially as set forth; Thirdly, the application of gelatine upon the 
sarface of paper prepared with milk, whey, or lactine, as set forth ; Fourthly, 
the application of a composition of asphaltum or bitumen, wax, and Burgundy 
pitch, or their equivalents, upon a surface of permanganised gelatine after its 
exposure to light, and bofore the development of the design, and subsequently 
washing away the unlightened portions, substantially as set forth. 

Gasworks, Westminster, “‘ Manufacture of illu 


This invenien relates to the treatment or preparation of materials from 
which it is intended to produce illuminating gas, whereby a better coke is 
obtained and a gas having a high illaminating power produced. According to 
the First part of this invention the inventor reduces cannel coal, parrot coal, 
shales, or other similar substances, to a fine state of division by grinding or 
otherwise. and mixes such finely divided coal in any desired proportion with 
ordinary bituminous coal which has also been reduced to a fine state of 
division ; or he grinds or reduces the two classes of coal together, and charges 
the retorts or gas-producing apparatus therewith in the ordinary manner. By 
thus preparing and intimately mixing together the two classes of coal before 
introducing them into the retorts, he obtains a more uniform and superior 
quality of coke and gas of a highly illuminating power. According to the 
Second part of this invention he takes bituminous coal in a ground or pulverised 
state, and g’inds up or intimately mixes therewith resin, resin oil, or coal tar 
in suitable proportions, according to the quality of the coal employed and the re- 
quired illuminating power of the gas to be produced. The gas retorts are charged 
with this pulverised c mpound and treated in the ordinary manner for pro- 
dacing gas, and the compound, by coking in the retorts, produces a valuable 
coke suitable for fuel. In lieu of using this compound, that is to say the com- 
pound of resin, resin oll, or coal tar, and coal or other carbonaceous materials 
hereinbefore joned in its powdered state, it may, during or after the pro- 
cess of mixing or grinding, be submitted to a sufficient temperature so as to 
cause the constituents to adhere or agglomerate, which agglomerated material 
may be compressed into blocks of any desired form suitable for transport, and 
may be used in the retorts in the same manner as ordinary coal.—Wot proceeded 
with, 

82. J. WEBSTER, Birmingham, E. DEANE, Arthur-street East, London, and W. 
RUMBLE, Sheerness, “ Metallic zine paint.”— Dated 12th January, 1867. 

The inventors take spelter and melt it in a suitable furnace, and raise it to 
about 800 deg. Fah. They then cover the molten metal with a flux of borax 
mixed with caustic of soa, or chloride of ammonia, or other suitable flux, to 
prevent the action of the atmosphere upon the surface of the molten zinc 
They then add thereto about 7 per cewt. or 8 per cent., or more or less, of finely 
divided iron wire or scrap, agitating the whole with an iron rod until the whole 
of the fron or scrap particles are tuken up by the zinc. They then add suffi- 
cient antimony to cause the metal to run freely from the furnace. When the 
metal thus prepared hascooled down it is next pulverised and ground, when it 
may be mixed with any oleaginous matter or varnish, and the metallic zinc 
paint results. When the paint is intended to be used for coating ships’ 
bottoms or marine purposes they add !4 per cent,, or thereabouts, of vermilion 
or oxide of mercury.— Not proceeded with, 

87. W. G. BLAGDEN, Hackney Wick, “ Separating silver from lead.” —A commu- 
nication.— Dated \4th January 1867. 

The patentee claims the method of separating silver from lead by the applica- 
tion of electricity to lead in a molten state containing silver, and with which 
zinc has been incorporated, substantially as explained. 

88.  WUSHET, Cheltenham, ** Manuf eof cast stevl.”—Da'ed 14th January, 








The essence of this invention consis‘s in the use of chromate of iron as a flux, 
in place of or in addition to peroxide of manganese or other flux in the 
ordinary process of manufacturing cast steel, that is, by melting in cracibles or 
melting pots blister steel, scrap steel, or any mixture of materials which when 
melted produce cast steel, with the addition of or together with chromate of 
iron, in order thereby to improve the quality of the cast steel produced. 

111, J, CLAYTON, Westbromwich, Staffordshire, “ Vertical furnaces for melting 
and refining metals.” - Dated \6th January, 1857. 

In carry ing vut this invention the inventor makes the body of the furnace of 
a cylindrical figure terminating at top by a cone, which cone is surmounted by 
a chimney abvut three times the height of the furnace. The chimney is closed 
at top by means of a damper or dampers, which may be provided with counter- 
balance weights. ‘Ihe furnace is supported upon four cast iron pillars, which 
may be protected on two sides by brickwork. Underneath the furnace, and 
bet the said col is a tramway, on which wagons run jor the purpose 
of receiving the scoria from the furnace. The bottom of the furnace is provided 
with a door, from which the scoria is allowed to fall from the furnace from time 
to time into the said wagons. At the conical part of the furnace are doors at 
which the iron ad fuel are introduced, and around the said conical part of the 
furnace is a gallery, to which the iron and fuel are hoisted by hydraulic or 
other power, and received by the workman and introduced into the furnace. 
At about one-third the height of the furnace from the bottom is a series of 
tayeres or air passages through the sides of the furnaces, The tuyeres are 
arranged radially, and, by preference, in three or more rows of twenty-one 
tuyeres each. The said tuyeres are provided with covers at their outer ends, 
by which either row of tuyeres, or a part of either row, can be closed at 
plea-ure. Two or more large tuyeres provided with covers may be placed near 
the bottom of the furnace for jonal use. A cylindrical screen or guard, 
closed at top and open at bottom, surrounds thefurnace at that part where the 
first-mentioned tuyeres are situated to protect them from wind. The melted 
iron is tapped from the furnace at a hole made in a smaller door at the bottom 
and one side of the furnace. A sand bottom on a metal plate is employed 
while the metal is being melted, but which is removed when the scoria is being 
taken from the furnace in the manner hereinbefore explained. In using the 
furnace it is charged with alternate Jayers of iron and coke, as in the ordinary 
cupola, the tuyeres being all open when the furnace is in tull work. When the 
charge has sunk below the first row of tuyeres the sand tuyeres may be closed, 
and as the charge sinks below the other rows of tuyeres they are also closed, 
‘The two large bottom tuyeres are then employed to carry on the combustion. 
The draught produced by the chimney occasions such a copious supply of air 

through the tuyeres that no blast is required.—Not proceeded with, 
119, E SUVERNE, Halle, Prussia, ‘* Apparatus for purifying the impure waters 
emanating from sugar factories, &c.” Dated \ith January, 1867. 

This invention cannot be described without reference to the drawings. 

121. W. E. NEWTON, Chancery-lane. London, “ Tinting or colouring the surface 
of paper, «c.""—A communication.— Dated ith January, 1867. 

This invention consists in tinting or staining the surface of paper, muslin, or 
other materials or fabrics by submitting them to the action of smoke.—WNot 
proceeded with, 








128. B. LikTAR. Royal Hotel, Blackfriars, London, ‘‘ Composition to be employed 
in welding or soldering iron upon iron, steel upon steel, and iron upon steel,” 
— Dated i8th January, 1867. 

This composition consists of 1° 00 parts of filings of iron or steel. according to 
whether the composition is intended to weld or solder iron or steel, 500 parts of 
horate of soda (borax), 50 parts of balsam of copaiba, or a resinous oll, and 
seventy-five parts of | salt (hydrochloride, carbonate, or other). The 
patentee inakes a mixture of the whole, then calcines it and reduces it to 
powder, 

130. D. W. HAMPER, Newcastle-on-Tyne, ‘“ Preparation of finings for fining or 
clearing fermented liquors.”—Dated 18th January, 1867 Seahstiaiand 

This preparation of finings consists of isinglass dissolved in any suitable 
solvent, such as water, wine, beer, or other liquor, according to the purpose to 
which the finings are to be applied, to which is to be added some mineral or 
vegetable acid, such as hydrochloric or acetic acid, in the proportion of about 
one ounce of acid to every pound of isinglass. To this solution are added from 
two to four ounces of pulverised ch | - peat ch I, by preference—and 
when the whole of the ingredients have been well mixed together the prepara- 
tion will be ready for u-e.—Nol proceeded with. 

131. J. G. FRANKLIN, Broadway, Somersetshire, “ Tanning.”"—Dated 18th 
January, \867. 

The p claims ding the skins in a vertical position from a frame, 
to which motion is communicated, so that the skins may be kept in constant 
motion in the liquor ouring the tanning operation, as set forth. 

133, W. WELDON, Park Villa, Highgate, “‘ Improvements in the manufacture of 
chlorine, and in the production of artificial oxides of manganese for employ- 
ment both in that and other manufactures ”— Dated \8th January, 1867. 

This invention has reference to a previous patent dated 26th July, 1866, No. 
1948. The most important of the improvements comprised in the present 














134. W. WELDON, West Hill, Highgate, “ Manufacturing chlorine.” —Dated 18th 
fanuary, 1867 


vertical 
tal, and the height of which jaws can be adjusted as 
required. The blow-pipe, when placed between the jaws, is secured therein by 
a spring, key, or tongue. Friction roliers are fitted inside the jaws so as to 
project a little from their inner surfaces where the blow-pipe rests, in order 
to facilitate its rotary motion about its own axis; similar rollers are also fitted 
80 as to project slightly outside the jaws, and at right angles to tue inner fric- 
tion pulleys; a collar or flange is formed upon the blow-pipe, so that when 
the latter is in a vertical position in the swivel jaws the said 
flanges rest upon the outer rollers, which turn between the inner rollers, so 
that it can thas be turned upon its own axis while it revolves in the swivel 
jaws. The blow-pipe is further formed with a circular indentation in which 
the peripheries of the last mentioned rollers work. 
148. G. L. LOVERIDGE, Saddleworth, Yorkshire, *‘ Tanning of hides and skins, 

and in the apparatus ."— Dated 2\st January, 1867. 

This invention relates to an improved method of tanning by the employment 
of Valonia and oak bark and other tanning materials, in conjunction with a 
solution of caustic soda or of carbonate of soda, or mixture of the same, or 
with a solution of ammonia, or of carbonate of ammonia, or mixtures of the 
same, or with mixtures of any of the before-mentioned solutions, whereby a 
considerable diminution of time required for the process of tanning is effected, 
and a leather of tanned hide or skin of superior quality is obtained. The 
invention also relates to an arrangement of apparatus for facilitating the hand- 
ling or moving the hides or skins whilst in the bath. 





Class 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, dc. 
3394. C. VARLEY, Kentish Town-road, and 8. A. VARLEY, Roman-road, 
es “* Apparatus for generating electricity."—Dated 24th December, 


This invention consists in an improved method of developing electricity 
either by mechanical force alone, or by mechartical force in combination with 
chemical action. The details of the invention are too voluminous to be pro- 
duced here.— Not proceeded with. 

3403. C. D. ABEL, Southampton-buildings, Chancery-lane, London, “‘ Prevention 
of rot in potatoes and grapes, and the similar blight in trees fruits vegetables, 
insects, and animals.” —A communication.— Dated 28th December, 1866. 

The inventor states that rot is caused by small discharges of electricity, and 
the invention consists in preventing the said electrical discharges from taking 
effect by the use, at the localities where the plants and other objects to be pro- 


enlarged eyes and narrow necks or 
—- but the recesses in the coupling are slightly larger than the outside 
the loops, so that the loops may be slipped into the recesses sideways. The 
are the tendency of the bale to 

nd on being released from the pressure exerts a strain on the bands which 
enlarged eyes against the 

openings. To prevent the strain flattening the loops and drawing them 
bh of the recesses in the couplings, he uses pins 
See ee ean a0 Gah Go wins taagy Gs Soe ip Metaeter of the eye of 


H 
be 
i 
i 
i 
| 
: 
8 


of vulcanised india-rubber; 
the exterior, and fits into a socket in the ink 
pushed down through the socket, it compresses 
in the vessel, and so causes the ink to rise into the cup. The stopper is 
made hollow to render it sufficiently yie:ding to adapt itself to any irregularities 
in the socket, and it has a flange at the top so that it may not be pushed in so 
to cause the ink to overflow the cup. 

M. H. SIMPSON, Boston, U.S., “A us for the tion sea- 
te , : 5 . \pparatus fe preven of 
This invention cannot be described without refe ence to the drawings. 

3341. W. GILBEY, Oxford-street, London, “ Treating bottle corks.”—Dated 20th 


, 1866. 

This invention con.ists in printing, stamping, embossing, coating, painting, 
or dyeing bottling corks or bungs, and either over their whole surface, ora por 
tion of it, and in one or more colours, a trade mark, motto, name, address, 
figure, or figures, word or words, such colours being p-oduced either with 
vegetable or metallic substances, or other suitable compounds, 

3343. W. CHAPMAN, Kennington Park-road, London, ‘‘ Apparatus employed 
— the uppers of boots and shoes, d&c.”— Dated 2 th December, 


This invention relates more particularly to “‘ beading” the uppers around the 
part where the elastic is inserted, but is also applicable to “ beading” other 
parts or articles. For this purpose the patentee employs apparatus consisting 
of a pressing instrument acting to press the leather or other material into a 
groove of the desired form, this groove being formed on one side by a fixed 

late, andon the otber side by movable plates or bars. The leather to be 
* beaded” is placed on the bed of the machine over the groove, aud the pressing 
instrument is then caused to descend and press the leather into the grove. 
The pressing instrument then rises,and the movable plates or bars are caused 
to approach the fixed portion of the groove, so as to nip the leather together, 
and thereby complete the “ beading.” The pressing instrument and the mov- 
able plates or bars are caused to act on the leather by means of levers: onnected 
therewith, or treadies connected by suitable links to such parts may be em- 
ployed. The patentee also employs a fixed or adjustable gauge to facilitate the 
adjustment of the leather in position over the groove. 
3347. W. BAKER, Downham Market, Norfolk, ** Apparatus for lighting fires.” — 

Dated 20th December, 1866. dice scenes 

According to one arrangement of this apparatus the inventor forms a junc- 
tion with a gas pipe by means of a piece of flexible gas tight tubing applied to 
one end of a hollow tube, which may be similar in form to a common poker, 
but with the end opposite to that to which the flexible tubing is attaci e! some- 
what spade shaped, or flatiened, or of other shape or form, and perfuia ed with 
a number of holes for the escape of the gas furignition. By inserting this end 
of the poker with the gas escaping therefrom ignited between the coals ur other 
fuel in a fire grate, the ignition of the fuel wili be effected ; or an instrument so 
arranged be used to give temporary warmth to an apartment, or fur gene- 
ral heating The perforated end of the poker may be formed to screw 
on, 80 that the same poker may have several ends, either of which may be used 
when desired. A tap is employed to regulate the supply, or the :upply may be 
from a separate elastic and portable chamber containing the gas to be con- 
sumed; or in place of gas oil or spirit, absorbed and conducted by a suitable 
fibrous sub may be used.— Not proceeded with. 
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tected are situated, of metatlic rods or conductors, placed at suitable di 
apart, and of a proper height above the ground, which will vary according to 
the nature of the crop, plant, tree, or living object to be protected, such height 
being by preference about one and a-half times that of the plant or other 
object, while the distance apart of the conductors should be about equal to their 
height.— Not proceeded with, 





Class 10.—MISCELLANEOUS. 
Including all Specifications net found under the preceding heads. 
3304. W. E. NEWTON, Chancery-lane, London, ‘‘ Improvements in welding steel 
to malleable iron, and tempering the steel by one and the same operation, and 
in tempering steel after it has been welded to iron.”— Dated 15th December, 


1866. 

The patentee claims, First, tempering steel cutlery of any kind by means of 
a blow from a drop die with its reactionary movement, and the metallic contact 
between the drop die anvil and article to be tempered, as described. Secondly, 
in connection with shear blades or other similar articles where the backs are 
made of malleable or wrought iron, the welding on of the steel faces thereto, 
and tempering the steel at one and the same operation, by means of a drop die 
and anvil and a reactionary blow or blows, and metallic contact between the 
steel and the die, as described. Thirdly, in connection with cutting instru- 
ments made of steel previously welded on to iron, the tempering of the steel 
portions thereof, by means of a drop die let fall upon them whilst resting on an 
anvil block, together with continued metallic contact, and the waves or shiver- 
ings of motion effected by the reaction of the bed or foundation on which the 
anvil block is placed, as described. 

3330. T. TITTERINGTON, Manchester, ‘‘ Apparatus and material for ornamental 
painting, &c.”—Dated 18th December,, i866. 

This invention cannot be described without reference to the drawings. 

3331. G. DAVIES, Serle-street, Lincoln's-inn, London, “ Cylindrical printing 
."——A communication.— Dated \9th December, 1866. 

The patentee claims, Firstly, the use of cylinder allowing the employment of 
sheets of scraped or granulated metal on which any of the crayons or inks used 
in lithography may be employed, the prepared metal being adapted for chemical 
engraving in the same manner as lithographic drawings. Secondly, the 
mechanical combination for giving motion to the table. Thirdly, the registering 
apparatus, Fourthly, the arrangement of levers for moving the upper inking 
roller to and fro. Fifthly, the employment of arule or straightedge placed near the 
cylinders to prevent the crumpling of the paper which is being printed. Sixthly, 
the arrangement of the continuous ink distributing apparatus which does not 
allow of the escape of ink. hly, the imp in the damping 
apparatus, consisting of a movable distributing reservoir, and a regulating 
straightedge or rule, to which a to-and-fro movement is imparted. 

3332. 8. BUXTON, Hunslet, York, “ Stench-trap.”—Dated 19th December, 1866. 

In carrying out this invention, as applied to a kitchen sink, the patentee uses 
a receiver (which may by preference be made of earthenware) of cylindrical 
form, having a branch tube formed upon its lower end for the purpose of con- 
nection with the pipe from the sink. The lower end of the receiver has the 
form of a cone, being reduced in diameter for the purpose of connection with the 
sink pipe. The internal formation of the upper orifice of the ejection pipe is 
adapted (being lined with a seat of copper or other suitavle non-corrosive 
material) to receive a conical plug (also by preference of copper) which fit 
well into it, and is connected to a wire, which may be of non-corrosive material, 
and which passes through a hole in the cover placed over the top of the 
receiver. A float (also by preference of non-corrosive material) is placed upon 
this wire at a suitable distance from the conical plug before named. In some 








cases he prefers to make the lower portion of the float itself of conical formation, 


combined float and plug, the plug portion being “‘ ground” into the seat so as 
to make a good and close fit, in the manner of ordinary wa.er cocks; or he 


| 80 as to fit into the metallic seat of the ejection pipe, constituting in fact a 


sometimes prefers to affix a conical non-corrosive ring on the lower portion of 
the float, and “fit” it in like manner to the seat. The branch tube having, 
therefore, been fixed to a part of the sink pipe in convenient proximity to the 
sink itself, and the lower part of the receiver connected to the continuation of 
the sink pipe (upon water or other fluids or fluid and solid matters being 
admitted down the sink pipe) through the branch into the receiver, the float is 
raised, and, consequently, the conical plug. The admitted contents are thus 
permitted to pass away, the supply ceasing, the plug descending into its place, 
and stench is prevented. 

3:33, J. GOODFELLOW, Blackburn, ‘‘ Apparatus for moulding the moulds of 

wheels, &c.”— Dated \9th December, 1806. 

The First part of this invention relates to the moulding boxes, and consists in 
forming in each half box a conical or taper hole, and employing the holes in 
both halves of the box as bearings for the post or frame which carries the 
ordinary strickle, used for strickling in green sand the moulds for the rims and 





outer surfaces of the wheels or other articles, which arrangement enables the 
post to find its centre and have a firm bearing without loss of time; and when 
the moulds are completed, and the half boxes are to be put together, the 

| inventor places in the hole of the lower half box a conical plug at the lower end 
| of a rod carrying at the top a loose cone, and places between the cones a spiral 
spring, s» that when the whole of the upper half box is placed on the upper 
c me, the two parts of the box will be firmly held central with each other, and 
the ordinary pins or holders at the corners of the boxes are dispensed with. The 

| Second part of this invention consists in an improved universal core box for 
making geen sand cores for parts of toothed wheels, pulleys, and circular and 

1 of various sizes, without requiring the ordinary core boxes 





invention consists in the transformation of p ide of 3 by 
decomposing, by means of any suitable oxide of other metal, the chloride of 
manganese, which is one of the results of the reaction between any oxide of 

and hydrochloric acid, instead of into sesquioxide merely into a 
richer peroxide, and in the use in the manufacture of chlorine and for other 
purposes of the richer artificial peroxide so obtained, The patentee has found 























for each article.—Not proceeded with. 
| 3335. S. WILSON, Manchester, ‘* Fastening for baling bands.”—Dated 19th 
December, 1866. 


In carrying out this invention the inventor bends back both ends of each 
band or hoop ‘ flatwise, in such a manner as to form a loop at the end having 











hat bodies,’ 





3352. S. HALL, London-wall, London, “* Manuj e og 
— Dated 20th December, 1866. 

In connecting the stitf brim with the stiff body or crown of a gossamer 
hat, a band is used of elastic flexible plait, or weaving of Brazilian grass or 
palm leaf, such as have heretofore been used in the manufacture of hat 
bodies; or it may be of other material capable of being made into a similar 
flexible elastic plait or weaving. This band connects the stiff brim with the 
stiff body or crown, and its use renders the hat easier to the wearer, whilst 
at the same time it enables the hat to adapt itself to the head of the wearer 
more readily and satisfactorily than when the stiff brim aud st:ff body or 
crown of a hat come directly together without any such elastic and flexible 
connecting band being introduced. The elastic and flexible band 1s pu led and 
shaped by stretching over a block, and is, when necessary, caused to t.ke the 
desired set or form by moisture and ironing. It is preferred that the edges of 
the flexible elastic band should be introduced between the substances com- 
posing the body and brim of the hat, and the whole fixed by a solution of 
shellac; but this may be varied. The hat body thus constructed may then 
be covered in the usual manner, and with the ordinary materials, such as 
piush, merino, or others, as heretofore. 

3365, W. ROWAN, Belfast, ** Machinery for cleaning and preparing flax, hemp, 
and other fibrous material, and for reducing the same to tow.’’— Dated 2ist 
December, 1866. 

This invention consists In constructing machinery of a series of rollers 
mounted on a cast iron frame, and placed at certain distances parallel (0 each 
other; these rollers may be increased to any number which may be found 
sufficient in softening and cleanin; the fibre. The machine ts fed by a piat- 
form in front, and enters a pair of fluted rollers of small dimensions, which 
the patentee terms feed or holding rollers, and is conveyed by them to another 
pair of rollers of larger dimensions, and revolving at a high velocity. These 
larger rollers he terms cleaning and softening rollers. Each of them has »ix~ 
teen or other convenient number of bars or ribs, four of which have serrated 
teeth, and ure armed with teeth like heckle pins (this number may be altered 
as found most practicable). The teeth are set at such an anyle as will tree 
them from the fibre operated upon, and prevent it being carried round the 
rollers; these rollers take inio each other, similar to spur wheels, and they 
are adjustable 10 any required depth. Immediately in the rear of these 
cleaning roliers is a second pair of rollers similar to the first pa'r. and which 
may be called holding rollers, by which the material is passed to a second 
pair of cleaning rollers, and so on through a train of four or six pairs of 
rvllers, or any number of rollers as may be found sufficient. The smal! fluted 
rollers are furnished with levers and weights to hold the flax or hemp while 
being operated upon by the cleaning or softening rollers. Whcn the material 
has passed through the train of rollers it is much softened and freed from the 
boon or woody parts, while the fibre retains its full length. When the flax or 
other material leaves the last pair of holding rollers it passes (if itis to be 
converted into tow) toa second portion of the machine placed inline. Tnis 
portion consists in a cast iron frame with a revolving cylinuer about three feet 
diameter by two feet broad, and which moves at a high velocity ; this cylinder 
is provided with, say six combs, the teeth of which are set at such an angle 
that the tow may be thrown off their points by centrifugal action, and at the 
same time the length of fibre is preserved. In order to regulate the transit ¢¢ 
the flax or hemp. and to hold the fibre while being acted upow by the revolviljs 
cylinder, two pair of fluted rollers are placed in front ot it and driven by gear- 
ing, the pair of rollers nearer the cylinder travelling a: a somewhat higher 
velocity than the other pair to prevent the fibre becoming entangled. 

3366. G. ALLIX, St. Helier’s, Jersey, “‘ Apparatus for raising and lowering 
window-blinds. windows, maps, and other articles, and retaining them in any 
required position.”— Dated 2ist December, 1=66. 

This invention relates to the use of chain in raising and lowering window- 
blinds mounted on rollers, and consists in the cunstruction and employment, as 
described, in combination with a chain of a slit or cut into which the chain 
enters when left to itself, so that the chain is held in the slit and the blind 
roller prevented rotating ; also in the combination with the slit or cut of other 
parts described. 

3358. T. HUCKVALE, Emerson-terrace, Forest-hill, Kent, “ Apparatus for 
cleaning knives.”"— Dated 20th December, 1866. 

In carrying out this invention the patentee employs a box or case containing 
a number of rubbers, each rubber isting of a gular strip of wood, or 
other material, somewhat longer and wider than the knife blades, ani of con- 
venient thickness. These rollers, in order to give them a slight elasticity, are 
cut almost through with a saw from one edge towards the other, so ‘fat each 
rubber is nearly divided into two pieces. The rubbers ihus prepared may be 
covered with woollen cloth, or otber fabric, to hold the saad or polishing 
powder, and they are arranged side by side in the box o case already men- 
tioned, in which there is at the centre of one side a projecting peg or stu] for 
the end rubber to bear against, whilst at the centre of the other side of the box 
or case is a screw which can to press on the rubber next i!, so as 
to squeeze all the rubbers together. At che front the box is opened to aumit 
of the knife blades being thrust in between the rubbers, and the screw is then 
tightened until a sufficient pressure on the blades is obtained, an’ then the 
knives are cleaned by rubbing them to and fro and up and down between the 
rubbers. 

3367. W. WEBER, Cheapside, London, “ Apparatus for setting steel pens.” — 
Dated 21st December, 1866. 

This invention cannot be described without reference to the drawings. 

. Chancery-lane, London, “ Screw valves.”—A communication, 
—Dated 22nd December, 1866. 

This invention cannot be described without reference to the drawings. 

. Robert-xtreet, Adelphi, Strand, London, “ Improvements in 

making metallic hoops.”—-Dated December, 1866. 

This invention cannot be described without reference to the drawings. 
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3375, F. NORTHALL, Rowley Regis, Stafford, and R. TURNLEY, Withymoor, 

near D . Worcester, “ Water tuyeres.”—Dated 22nd December, 1866. ‘ 

The object of this invention is by the improvements in water tuyeres 
or 


the nose 
which is where the water is mostly required, and a continual flow of 


red, 
kept cool. In this manner the molten iron is prevented from adhering to the 
tuyere. The sides of the are prevented from becoming overheated, 
and so the good. working of the furnace will be materially enhanced.—WNot 
proceeded with. 
3378. J W.S and J. RHODES, Morley, near Leeds, “ Rag grinding machines.” 
—Dated 22nd December, 1866. 

Instead of the ordinary fluted rollers the inventors employ a pair of plain 
rollers, one of which is covered with india-rubber or other elastic 
material, and they apply a knife or plate formed to fit to the surface 
of the non-elastic roller, and also to the elastic one, in such manner 
as to leave a tapering space betwixt for the rags to pass through or 
between; and the edge of this knife or plate is 
or near the point of contact of the last-named roller and the cylinder, or te a 
point where a right line drawn through the centres of the same would biscet 
th-ir circumferences, By these means the rags are carried forward and held 
in close contact with the surface of the cylinder, whereby better action or 
effect is produced upon them, and with a less expenditure of power in working 
these hines than h fore.— Not with, 





3381. W. CLARK. 
ed 


* This invention relates to an improved manner of strengthening the most 
exposed portions of boots and shoes, and of simplifying the construction of the 
seme. The invention consists in the arrangement of a combined heel shank 
and counter, which are modelled in one piece of malleable iron, or other 
suitable metal, and in the manner of securing the upper of the boot or shoe, 
and also the insole, to the said metallic portion of the said boot or shoe. 
Thi. fas-ening is so arranged that both the insole as well as the upper of the 
bout or shoe are secured to the metallic rear part without the use of sewing 
or of rivets or screws, thereby making the said boot or shoe almost completely 
waterproof, besides adding to its strength, and p ing its getting out of 
shape. Furthermore, the invention consists in arranging the wearing or lower 
portion of the heel so that it can be removed and renewed, the said wearing 
portion being made of leather for che purpose of retaining the elasticity of the 
common bout or shoe with the improved metallic strengthening portions. The 
invention fur:her consists in prolonging the metallic counter along the sides of 
the boot or shoe to any required distance, for the purpose not only of making 
the said boot or shoe stronger and more waterproof, but also to facilitate the 
construction of the same, as it is well known that the shaping of that portion 
of the leather which in front of the heel is attached to the shank is the most 
difficult to make.—Not with. 

3389. J. RODGERS, Hunslet, near Leeds, *‘ Drums, pulleys, glazers, and cones.” — 
Dated :4th December. 1865. 

The pa-entee claims, Firstly, the construction of wrought iron drums, pulleys, 
or ** glasers ” with solid discs, or having a sectional portion cut out of the disc 
and the rim, or with arms of a flat or other convenient section, and haviug a 
loose arm and portion of rim for facility of fixing, the rim and bosses being 
constructed e+s. ntially as shown and described. Secondly, the construction of 
split drums with spokes instead of discs, having Jeither dovetail, jump, lap or 
hinge joints to the rim, as shown and described. Thirdly, the construction of 
drums, pulleys, or* glasers,” with solid rim, boss, and spokes, dispensing with the 
sectional portion used in those previously described. Fourthly, the construc- 
tion of flanged or rope pulleys in the manner shown, or in the same manner as 
the washers of the cones are constructed, viz., by meansof a *‘ dip” in the 
rim, and shrinking the flanges on. Fifthly, twofold method of constructing 
cones shown and described. 

3391. E. ALLEN, Burton-on-Trent, ** Improvements in cleansing and purifying 
casks and other vessels, and in machinery or apparatus employed therein.” — 
Dated 24th December, 1806. 

This invention consists, mainly, in the employment of pulverised soda for the 
removal of acidity, mouldiness, fust, or stench from casks and other vessels. 








THE BRITISH ASSOCIATION.—The official programme of the 37th 
annual meeting of the British Association at Dundee has just been 
issued. It furnishes the following details:—The Royal Exchange 
Reading-room will be opened as a reception-room on Monday, 
September 2nd, for the issue of tickets to members, associates, an 

ies, and for supplying lists and prices of lodgings, and other 
information to strangers on their arrival. The member's ticket 
contains a map of Dundee, and particulars as to the rooms ap- 
pointed for sectional and other meetings. For the convenience of 
members and associates a branch post-office (which will be available 
also for communication between members attending the meeting) 
will be opened for this occasion in the reception-room. Members 
and associates may obtain railway pass-tickets and information of 
local arrangements on application to the local secretaries at 
Dundee, The general committee will hold its first meeting in 
Panmure-street Chapel on Wednesday, the 4th of September at 
1 p.m., for the election of sectional officers and the Sapeteh of 
business usually brought before that body. The general committee 
will meet again in Panmure-street Chapel on Monday, the 9th of 
September, at 3 p.m., for the purpose of deciding on the place of 
mecting in 1868. The concluding meeting of this committee will 
also be held in Panmure-street Chapel on Wednesday, the 11th of 
September, at 1 p.m., when the report of the Committee of 
Recommendations will be received. The first general meeting 
will be held in the Kinnaird Hall on Wednesday, September 4th, 
at 8 p.m. precisely, when Mr. W. R. Grove, Q.C., MA. F.R.S., 
&c., will resign the chair, and his Grace the Duke of Buccleuch, 
K.G., F.R,S., &c., will assume the presidency and deliver an 
address. The different sections will assemble in the rooms ap- 
pointed for them for the reading and discussion of reports and 
other communications, on Thursday, September 5th ; Friday, 
September 6th ; Saturday, September 7th; Monday, September 
9th; and Tuesday, September 10th, at 11 a.m. precisely. The 
sections are the following:—A. — Mathematical and Physical 
Science—In the Lligh School. President, Professor Sir W. Thom- 
son, D.C.L., F.R.S., &c. Vice-Presidents, Professor Kelland, 


‘F.K.S,, Mr. Clerk Maxwell, F.R.8. Secretaries, Professor Clifton, 


M.A., Professor G. C. Foster, M.A., Professor Swan, F.R.S.E. 
B.--Chemical Science—In the High School. President, Professor 
Thomas Anderson, M.D., F.R.S.E. Vice-Presidents, Mr. Maxwell 
Simpson, F.R.S., Professor Williamson, F.R.S. Secretaries, 
Mr. A. Vernon Harcourt. Secretary C.S., Professor Liveing, 
M.A., F.C.S., Dr. Russell, F.C.S. C.—Geology—In Panmure- 
street Chapel. President, Mr. Archibald Geikie, F.R.S., F.G.S. 
Vice-Presidents, Sir Age Be eo F.R.S., Professor Ramsay, 
F.R.S. Secretaries, Mr. - Pengelly, F.R.S., Mr. H. Sorby, 
F.R.5. D.-—Biology —In the High Sch 

fessor Sharpey, Secretary R.S., Vice Presidents, Professor 
Allman, F.R.S., Sir John Lubbock, F.R.S. Secretaries, 
Dr. Spencer Cobbold, F.R.S., Mr. H. L. Stainton, F.R.S., 
Rev. H. B. Tristram, M.A., F.L.8., Professor W. Turner, 
M.B., F.R.S.E., Mr. E. B, Tylor. E.—Geography and Ethnology 
~—In the Albert Institute. President, Sir Samuel Baker, F.R.G.S. 
Vice-Presidents, Mr. John Crawfurd, F.R.S.,. Sir Roderick 
Murchison, F.R.S.; Secretaries, Mr. H. W. Bates, Assistant 
Secretary Geographical Society; Mr. Clements R. Markham, 
F.R.G.S.; Mr. O. W. Nash, Mr. Thomas Wright, M.A. F.— 
Economic Science and Statistics—In Euclid-street C pel. Presi- 
dent, Mr. M. E. Grant Duff, M.P., M.A. Vice-Presidents, Dr. 
Farr, F.R.S.; Colonel Sykes, M.P., F.R.S. Secretaries, Professor 
Leoni Levi, F.S.A.; Mr. Edmund Macrory. G.—Mechanical Science 
—In Watt-hall, Constitution-road, President, Professor W. J. 
Macquorn Rankine, LL.D., F.R.S. Vice-Presidents, Mr. W. 
Fairbairn, ¥.R.S., General Lefroy, R.A. F.R.S. Secretaries, Mr. 
P. Le Neve Foster, M.A. The sectional officers will be proposed 
for election to the General Committee on Wednesday, September 
4th. ‘he following 5 quaseel and see, Rage = ge have been 
arranged:—On Wednesday evening, September 4th, at 8 p.m., in 
the Kinnaird-hall, the President's address. On Thursday evening 
September 5th, at 8 p.m., in the Yulunteors'ball, Soirée. On 
Friday evening, September 6th, at 8.30 p.m., in the innaird-hall, 
a discourse will be delivered hy Mr. Archi Geikie, F.R.S., 
director of the Geological Survey of Scotland, on the Geological 
Origin of the Present Scenery of Scotland. On M 
evening, September 9th, at 8.30 p.m., in the Kinnaird. 
hall, a discourse will be delivered by Mr. Alexander Herschel, 
F.R.A.S., on Shower-Meteors. On Tuesday 


ool. President, Pro- 


10th, at 8 p.m., in the Volunteer Drill Hall. soirée. "Wednesday, 


September iith, concluding general meeting at 3y.m. Excursions 
m Saturday, September 7th, and Thursday, September 12th, 





THE IRON, COAL, AND GENERAL ‘TRADES 
OF BERMINGHAR, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent. ) 
FinisHED Iron : Continued Improvement : More Work this Week : 
Good Foreign Trade—PuDDLERS’ STRIKE IN AMERICA: A Com- 
ise—Pricres : Underselling: Great Complaints — FaILuRE 


MERSEY 
Inon AND STEEL Company: Loss of £14,635 on the Year—-Pic 
Iron : Plentiful Supply—-MinErat Statistics : Large Indebted- 
ness of this District to Foreign Supplies—NeEw Factorigs Act ; 
Tronmasters : Birmingham : Working of the old Act in 
the Potteries—CoaL: Active Demand—HAaRDWARES : Birmé 
ham and Surrounding Towns—Svuccess OF OLDBURY RAILWAY 
CaRRIAGE CoMPANY—MOoRE COLLIERY EXPLOSIONS. 
Tue mills and forges about Wolverhampton, which were 
sto last week on account of the races, are this week working 
full time, but there are im + establishments in other 
of South Staffordshire and Worcestershire at which much less 
activity is being 7 The meeting of masters held in Bir- 
mingham yesterday (Thursday), though not so influential and 
numerous as that held in Wolverhampton on Wednesday, was not 
— of much business, Sales were, however, effected’ on 
th occasions as well for the finished article as for the materials 
out of which it is produced. The demand for the former related 
chiefly to requirements of the galvanisers, all of whom are now 
very busy, and such are their combined necessities that they find 
it difficult to place their orders. Both good and likewise indifferent 
sheets are being rolledia large quantity on every hand. The product 


is finding its way equally into the different home and foreign markets ' 


—the latter being chiefly the Baltic ports, Canada, the States, South 
America, India, and Australia. The combined requirements of the 
northern ports are considerable; in consequence there is now a 
larger quantity of iron being sent out from this district, 
vid Hull, than has been the case for a long time ee 
and, as may be supposed from the advanced period o 
the year, the shipments are hastened. The Liverpool shipments are 
likewise an improvement for nearly all ——— and the iron 
is going both to the States and also to the British possessions in 
America. The orders for America are numerous, but they are not 
for large quantities in individual cases. The stocks in 
merchants’ hands on the other side of the Atlantic are being 
gradually worked down, but the advices are to the effect that they 
are still large. Information is to hand, announcing the termina- 
tion of the strike of the puddlers in Pennsylvania, after a fruitless 
struggle on their , existing throughout the whole of this year, 
hitherto—although the terms are a kind of compromise—but it is 
believed that the improved demand that will soon spring up in the 
States, will lead, nevertheless, to a fair trade being done with 
America in a few months, by the makers here who are accustomed 
to roll iron for that market. 

Prices are strong for good sheets, as also for first class iron of 
most of the denominations, but for the kinds in which there is 
most competition the rates are still in favour of consumers. Mer- 
chants in London and elsewhere report not only a very quiet de- 
mand, but also severe competition in the prices at which different 
firms are prepared to accept orders. 

The bankruptcy of Mr. J. W. Grazebrook, iron merchant, 
formerly of Old Broad-street, is Gazetted; and on Saturday a well- 
known merchant firm in Birmingham (Messrs. Fairfax, Bryson, 
and Co.) suspended, owing to heavy losses in trade, and the non- 
arrival of large remittances from Canada. Makers of iron com- 
plain that goods are being sent into the market by merchants at 
— with which they cannot compete; and the report of the 

ersey Steel and Iron Works Company is spoken of as illustrative 
of the extent of the low-priced tr ti The directors, in 
announcing a loss upon the year's trading of £14,635, say that 
they have had to “‘refuse considerable orders for bars and plates, 
~ nee | gaemmm of the unremunerative prices at which they were 
o' ‘@ 

Pig iron is still in plentiful supply, and vendors would willingly 
accept further orders at the rates which regulated the sales at 

uarter-day; but consumers are indisposed to purchase more than 
they require for prompt consumption. 

he extent to which this district is indebted to other districts 

for its supplies of raw material is strikingly shown in the mineral 
statistics for 1866, complied by Mr. Robert Hunt, of the Mining 
Record Office, just published. It is there shown that whereas in 
1864 the quantity of ironstone raised in South Staffordshire was 
nearly one million tons, in 1866 it was under 600,000 tons. This 
shows a great falling off in the supply. The quantity of stone 
imported from North Staffordshire increased by about 125,000 
tons in this period, and it appears that this locality is drawing 
nearly 500,000 tons per annum of iron ore from the north of the 
county. During 1866 the district made a little over 530,000 tons 
of pig iron, so that about 1,500,000 tons would be required. This 
gives about 400,000 tons for cinder, Northampton ore, red Sage | 
and other ores introduced for iron making. The locality itsel 
only raises from the mines two-fifths of the ore consumed. In the 
quantity of pig iron produced the locality has ed from mak- 
ing a sixth of the total quantity of pig iron produced in Great 
— in 1864 to make between one-eighth and one-ninth in 
1 

The Factory Acts Extension Bill has now received the royal 
assent, and the iron trade must be prepared to put its provisions in 
force on the lst January next. ith respect to the bill, it is said 
that there is not even a temporary modification allowing the em- 
ployment of boys under thirteen in the night sets for a limited 
period. Such an exception is allowed in all other branches of 
industry. The iron trade justly complain of the unfair manner in 
which their interests have been treated. 

The new Act was discussed at the meeting of the Birmingham 
Chamber of C ce, held yesterday (Thursday) evening week, 
when Mr. G. Dixon, the new member for that borough, referring 
to the amendment which he had proposed when the bill was before 
the House of Commons, said it was very apparent from all the 
discussions that had taken place in Birmingham that the Factory 
Acts would be well received and conscienticusly carried out, and 
that the differences of opinion which existed were merely on 
questions of detail. 

Upon the working of the Factories Acts in the Potteries, Mr. 
Robert Baker, the inspector of factories for this district, reports :— 
**Even evils which have been complained of as op ive, and 
almost insurmountable, appear rather to have been benefits than 
otherwise, for the anticipated difficulty of o> sufficient 
number of young workers, when the preparatory thirty months 
shall have passed and the Act come into full tion, has encou- 
raged attention towards machine jiggers and turners, which are 
found to work steadily, and with a regularity that has removed 
much of the anxiety hitherto felt about obtaining hands at all 
when needed, and of retaining them afterwards. The statement 
made by Mr. Challoner at byte eae is fully borne out—that 
whereas, when the Act was introduced into the Potteries nineteen- 
twentieths of the ters were against it, now nineteen-twentieths 
would be unwilling to part with it. It is becoming, in fact, of 
advantage not only to the rhe J towns, but to the interests of 
the trade itself, for it has provoked an inquiry into many disad- 
van us circumstances which the potters had either overlooked 
or had not cared closely to examine, and which they are now 
hastening to amend.” 

Coal is in active demand at the ironworks only. 

There has been an improvement in the hardware trades of Bir- 
mingham and South Staffordshire the week, but it has been 
to so small an extent as almost not to worth men In 
some few instances manufacturers are better off for orders at 
the time of our last notice, but they are very few, and at the pre- 
sent time there is nothing scarcely beinz done in the class of goods 
usually in demand in autumn. The failure of Messrs. Fairfax, 














Bryson, and Co., of Birmingham, has had the eect of inoreasing 
the , a8 did a large business with manufacturers ou’ 
pte ns Tg foreign trade presents much the same feature - 
as the home trade as to any improvement. In the continental 


Spain and Portugal. has a very effect upon the trade 
ine. The East Indian is slowly recovering from its depressed 
condition, but on account of the United States very little is being 


In Birmingham the trade is quiet, and there is but little feeling 
to buy autumn goods. The country ey en exhibit no dis- 
position to make up stocks,  « toa limited extent, and com- 
— are prevalent of the culty of ering in accounts. 

n the metal trade depression exists, and the electro-platers, tin- 
plate workers, mn ey i 
quietude. In the course of the week a few 
been given out. The trade with the north of Europe is reported a 
little better, though still very far short of the average. Only a 
moderate amount of business is doing with the Levant, Mediter- 
ranean, and the Egyptian markets, but the Canadian and the 
United States trade seems to be looking > A little more vitali! 
is experienced in the East Indian market, 

Australia and the Cape remains quiet. 

No improvement has been experienced by the japanners and tin- 
plate workers of Wolverhampton, and the ironfounders are 
moderately employed for the export trade. The brassfounders 
and galvanisers share the depression. 

Partial employment is noticeable amongst the japanners and 
tin-plate workers of Bilston, and in that trade much improvement 
is not expected until the London winter demand for coal vases sets 
in. Some of the neighbouring ironfounders are better off for 
orders, and a little more is being done in colliery gear and stove 
pipes by iron-plate workers. 

At Willenhall the lock trade is in a very depressed condition. 
Rim and mortice locks are opereny cnet, and a relapse has been 
experienced in the padlock trade. No a Ag 1 is reported in 
the demand for currycombs, and in bolts and latches there is 
little doing. 

The trap makers and key filers of Wednesfield report business 
flat, and at New Invention the depression in the iron, cabinet, or 
till lock trade is great. : 

For certain descriptions of chains and anchors there is a steady 
inquiry in the Dudley district, but nailers report business quieter, 
and the fire-iron and shovel business is slack, 

The directors of the Railway Carriage Company (Limited), 
Oldbury, will recommend to the general meeting of the share- 
holders, which will be held to-morrow, Saturday, after paying the 
usual dividend of 15 per cent, free of income tax, to place 
£2239 13s. 2d. as depreciation on works and machinery, £2000 to 
be added to the reserve fund, and £1746 6s. 11d. to credit of next 
account. This is after estimating every security held by the 
company at market quotations, 

There has been another colliery explosion in North Staffordshire, 
and it has resulted in the death of two miners. It occurred on 
Tuesday last at about the same time that fourteen poor fellows 
were killed by an explosion in the deep colliery at St. Helen's. 








WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 
Tne Iron TRapE: The Late Position Maintained: Encouraging 
Advices on Foreign Accounts: Great Expectations of Im 
in the Home Trade—THE BLAINA Works: Stoppage of the Iron- 
making Branch—TuHE TINPLATE TRADE: Revival in the Export 
Demand—TueE Steam Coat TRADE: Slight Increase of Orders —- 
THe GLoucesTER Wacon Company: E£zatract from Directors’ 
rt—Newport Gas Company: Dec/aration of Dividend— * 
Forest OF Dean CenTRAL RaiLway: Completion of the Line-- 
Tarr VALE RatLway: Declaration of Dividend. 
THE iron trade of the district keeps in nearly the same position as 
last reported. Either on home or foreign account there is no par- 
ticular animation to note in the demand, and in fact as far as 
actual transactions are concerned the home trade continues 
remarkably quiet, with a prospect, it is true, of a gradual improve- 
ment. On foreign accounts rather encouraging advices have been 
received, and there will ere long be good contracts in the market 
if present anticipations are realised. It is said the Russian 
Government have given out some very large orders for railway 
iron to the native works, so that competition from that quarter 
for some time to come need not be feared; it is also said thata 
similar step is about to be taken by the Belgian railway authorities. 
The exports to the United States are tolerably good, although far 
below what they were a few months ago, and there is a fair proba- 
bility of an increase in the present demand. As stated in THE 
ENGINEER last week, makers place great hopes on the result of the 
passing of the several bills to relieve the railway —— in 
their financial difficulties, and they expect that there will be con- 
siderable rail requirements in the market before long. The 
number of railway miles that require renewal is somewhat large, 
and it is quite evident that sooner or later the deferred orders 
must be given out. There is a fair demand for bars of repute, and 
pigs are selling more freely. 
he efforts made to sell the Blaina Works have failed, and the 
inspectors under the circumstances felt they had no alternative 
but to stop the iron making branch of the concera. The month’s 
notice expired on Saturday last, and full preparations had been 
made for several days for blowing out. A large meeting of the 
workmen has been held, and after paying a warm tribute of res 
to Mr. Levick, as a master, it was resolved to wait on Mr. Abra’ 
Darby, of the Ebbw Vale Company (Limited), and ask hiza to keep 
on the works. Mr. Darby was from home at the time, but as the 
Ebbw Vale Company are pretty well stocked with ironworks, there 
is little probability of their adding to their number, and more 
especially so at the present time when the iron trade is so unre- 
munerative to masters. The stoppage of the iron-making branch 
of the Blaina Works will throw some hundreds of hands out of 
employment, and it will seriously check the little vitality which 
had commenced to manifest itself in the iron trade in this district. 
Tinplates are selling freely, and there are no stocks at any of 
the establishments in the district. There has been a revival in the 
export demand since the quarterly meeting, and prices are firm 
and likely to continue so. 
In the steam coal trade ietors are, upon the whole, better 
placed for orders than they were last week, and although a degree 
of slackness still prevails it is not so bad as was the case a month 
ago. From the continental markets advices also are not so dis- 
couraging, and it is not improbable that some revival may take 
place in the demand before long. About the usual quantity is 
sent to the mail packet stations, but it cannot be said that any 
particular animation prevails even in this branch. The efforts 
made to increase the sales at Birkenhead have been to a certain 
extent successful, and it is evident that both the railway com- 
panies and the colliery*proprietors will do their utmost to further 
increase this trade. Coastwise there is an average business d 
in house qualities, and yy are already preparing for the winter. 
There is a slow demand for coke, and the works are indifferently 


employed. . 

‘The eighth ordinary m of the shareholders in the 
Gloucester Wagon Compe be held on Tuesday the 27th 
inst. The directors in the report say:—‘* During the year a con- 
siderable amount of work has been done for cast sales, and, in 
addition to this, 1263 wagons have been built and sold on deferred 
payment, and 146 have been built and let onhire. The and 
wagon stock belonging to the company now consist of 8561 
viz., 8439 narrow gauge wagons, thirty broad gauge 
ninety-two pene ee and break vans. Of this number 
6633 vehicles are on deferred payments, 1888 are let on hire, 
and forty wagons are at presen, noewployed. This is the first 
occasion on which the directois have not been able tu report that 
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the whole of the company’s wagons were at work. During the 
past year considerable additions and rovements have been 
made in the company’s premises and plant, the whole of which 
have been paid for out of profits. These improvements amount 
altogether to the sum of £2456 4s., and consist principally of a 
new paint shop, new boiler, boundary wall, and some extra accom- 
modation at out stations. On referring to the balance-sheet the 
shareholders will observe that after 
and maintenance funds in the usual way, and paying a dividend at 
the rate of 10 per cent. per annum, there remains a balance of 
£11,202 14s. 10d., and the directors, with the sanction of the 
shareholders, propose to deal with this balance as follows, viz., 
to transfer to guarantee fand £3000, and to carry to next account 
£8202 14s. 10d. This may appear a large sum to carry forward, 
but the directors are exceedingly anxious that the dividend of this 
company should be malgtaleel at a regular and uniform rate, and, 
looking to the present condition of trade in the country, and the 
whole of the surrounding cir t , the directors feel that by 
carrying this balance forward they will have no hesitation in 
declaring an interim dividend at the rate of 10s. per cent. per 
annum for the half-year ending 3lst of December next, and they 
have every reason to hope that this rate of dividend will be main- 
tained in future years. 

At the meeting of the Newport Gas Company dividends for the 
half-year ending 30th June were declared as follows :—At the rate 
of 5 per cent. on Class A shares, and at the rate of 3} per cent. on 
Class B shares, less income tax, such dividends to be payable on 
the 19th August. 

The Forest of Dean Railway has just been completed, and is now 
ready for traffic. The line has been constructed in the strongest 
and most durable manner, the bridges admirably built, and the 
line will bear any amount of traffic. When the collieries are fully 
opened up there is every probability of a large business being done, 
the coal-field into which the line runs being of great extent, and 
the nearest to the metropolis of any in England. 

The directors of the Taff Vale Railway have determined on re- 
commending a dividend for the past half-year at the rate of eight per 
cent. per annum, as compared with ten in the previous, and nine 
in the corresponding half-year. The reduction of the dividend will 
no doubt cause disappointment to many; still there is no cause for 
alarm as to the value of Taff Vale property. The unexampled de- 
pression in the iron trade, the falling off in the demand for steam 
coal, the Penarth lease, and various other circumstances, fully 
account for the decrease in the dividend. 











SCOTLAND: ITS TRADE AND OPERATIONS, 
(From our own Correspondent.) 

Tux Guascow Pic Iron Market -—MANUFACTURED IRON—THE 
CoaL TrapE—TRIAL TRIP OF THE JAQUARETE— THE Locu Ka- 
TRINE WATERWORKS—STATE OF TRADE IN PAISLEY—LAUNCH OF 
THE DeNMARK— LAUNCHES BY Messrs. ROBERTSON AND Co., OF 
GREENOCK, AND Messrs. A. AND J. INGLIS, oF GLASGOW. 


In pig iron there have been very few transactions during the past 
week; prices are, however, the turn in favour of buyers, and to- 
day (Wednesday) there was more desire evi .ced to purchase at 
53s. 3d. cash. Full quotations are as follows :—Pig iron, Mixed 
Nos., Warrants, 53s. 3d. to 53s. 44d.; No, 1, g.m.b., 53s, 9d. to 
54s.; No. 3, 52s. 9d. to 53s.; Gartsherrie. No, 1, 60s.; Coltness, 
No. 1, 59s. 6d.; Glengarnock (at Ardrossan), No. 1, 57s. 6d. The 
shipments of the week are considerably above those of the 
corresponding week of last year. 

The manufactured iron market is steady, with rather a better 
demand for all kinds of merchant iron. Most of the works have 
been working nearly full time for weeks past; we may expect this 
state of things to continue over the autumn shipments. We are 
gradually recovering orders from the south, which have gone past 
us since the time of the iron ‘‘rig.” In shipbuilding iron there is 
no change. We quote current prices as follows :—First common 
bars, £7 5s.; second, £6 17s. 6d. to £7; nailrod, £7 5s.; angle 
iron, £7 5s.; plates, £8 2s, 6d. to £10; all f.o.b. here less usual 
discount. 

In coals the orders have been more numerous since our last 
report but there is no improvement in prices. The quotations are 
the same as last week.» 

The advices of coal shipments at the principal ports still show 
an amount considerably in recess of the corresponding week of last 
year. 

The twin screw-steamer Jaquarete, launched by Messrs. A. and J. 
Inglis on the 18th of last month, went down the river on Tuesday 
the 20th inst. on her trial trip, having on board Benjamin Isaac, 
Esq., of London, owner of the vessel, and several other gentlemen 
interested in the South American trade. In running the measured 
distance between the Cloch and Cumbrae she attained a speed of 
8} knots. This was regarded as highly satisfactory, considering 
that the vessel was loaded with 170 tons dead weight of coals and 
stores. The machinery consists of two pairs of diagonal condensing 
engines of 50-horse power collectively, one pair applied to each 
propeller working independently. The Jaquarete will sail for 
Buenos Ayres in course of a few days, under the command of 
Captain McKinnett. 

On Thursday morning, the 15th inst., at eight o’clock, the Lord 
Provost, and the other members of the committee of the Water 
Commission, left Glasgow, per one of Mr. Walker’s omnibuses, for 
the purpose of inspecting the new works at various points between 
the city and Loch Katrine, and ascertaining what progress has 
been made. These new works have for their object the laying 
down of piping, &c., for giving ten millions of gallons of water 
additional per day, making the supp!y equal to thirty millions per 
day. The committee went first to Blane Valley, where Mr. 
Charles Tough is the contractor for the laying down of the pipes 
there. They found that the operations were pretty far advanced, 
and proceeding satisfactorily. They next drove to the Endrick 
Valley, where, in addition to the laying down of piping, a bridge 
is being constructed across the River Endrick. The contractor 
here is Mr. Robert Craig, who they found was getting through his 
work in an equally satisfactory way. The committee next drove 
to the top of Loch Ard, and walked round to see the aqueduct 
bridges at Culegarton. They then went to see the progress made 
at Puchray Valley in the laying of pipes by Mr. James Maxwell, 
the contractor, and finally rode down on his tramway to Aberfoyle, 
where they dined, So extensive was the ground to be traversed 
that the committee did not get back to Glasgow till one o’clock on 
Friday morning. But they had spent a very agreeable day, and 
were we)l pleased at the state in which they found the new works. 

We may add that the contractors for the pipes are Messrs. D. Y. 
Stewart and Co., St. Rollox, and that the whole of the works now in 
course of execution will cost about £45,000, The committee report 
it will be finished in such time as to enable them by next summer 
todraw thirty millions from Loch Katrine, instead of twenty millions 
asat present. The aqueduct, as is well known, was originally con- 
structed for the passage of fifty millions, all that remains to be 
done to obtain that quantity being to lay down piping for twenty 
millions, in addition to the thirty millions about to be brought 
into the city. If the consumption continue at the present rate 
the committee of the Water Commission will have to set about the 
necessary operations to get a supply to the utmost extent of their 
resources. 

We are glad to state that the trade of the famous shawl manu- 
facturing town of Paisley is at present pretty good. The shawl 
Imauuiacturing trade and the other branches of industry connected 
with it, which have been in a very languishing condition for a con- 
siderable time past, are wuch improved, Altogether there is little 
ground to fear that any of the working classes in Paisley are 
suffering to a serious extent from want of employment though 
there is still much room for increased pro-perity in the shawl trade. 

On Thursday the 15th inst. Messrs. Henderson, Couiborn and 
Co., launched trom their building yard at Renfrew an iron screw 
steamer of about 800 tons, intended for the Danish trade, and 





named the Denmark of Copenhagen. She was immediately hauled 
into the builders’ tidal basin to receive her boilers and machinery, 
which are on the compound le, and are 100-horse power 
nominal, with surface condensers. e Danmark will be com- 
manded by Captain L. H. Corl, late of the Phcenix, built by 
the same firm, well-known in the ish trade, and to whose 
order the steamer has been built. naming was performed by 


Mrs. Cor 

On the 17th inst. §. Robi Co, launched a three- 

masted iron sch occa “for the 
was named the 


Mess C p Tages Co., for the 
Jasper iy "ie , Tha Bae vessel is 125ft. long, 


24ft. deep, is tons, and is intended to be classed 
Aa at Lloyd’s. She will peve steam winches to facilitate loading 
and discharging cargo. This is the twelfth vessel built for Messrs. 
McArthur and Co., at Greenock, and the first iron sailing vessel. 

There was launched on the afternoon of the 20th instant, from 
the building yard of Messrs. A. and J. Inglis, Pointhouse, an 
elegant iron twin sorew steamer, of 465 tons b.m.—length, 155ft.; 
breadth, 25ft.; depth of hold, 8ft,—-for Henry A. Hardy, Esq., of 
Salto, and intended for river traffic on the Uruguay, South Ame- 
rica. The vessel was named the Onyx before leaving the ways, 
and was towed up to the harbour immediately thereafter to receive 
her machinery, which has been constructed by the builders at 
their engine works, Whitehall Foundry. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent. ) 


LrverPoot : Mersey Steel and Iron Company: The Crystal Palace: 
City of Dublin Steam Packet Company: Liverp ol Steam Tug 
Company, &c.—S?aTe OF TRADE AT SHEFFIELD—SINGULAR 
ACCIDENT WITH A CYLINDER CoveR—LeEEDS CORPORATION 
WaTERWORKS— MIDLAND RatLway—IRon ORE NEAR Matton 
—NortH-EasterN RAILwAY—Norts-EasterRn District, &0. 


At a meeting of the shareholders in the Mersey Steel and Iron 
Company held at Liverpool on Friday, the chairman (Mr. T. B. 
Horsfall, M.P.) stated that owing to the depression in trade the 
company’s business would again show a loss amounting in the year 
to upwards of He and his brother, Mr. G. H. Horsfall, 
had to waive their right to £64,000, the amount due to 
them for their share of the goodwill of the concern valued when it 
was handed over to the company at £94,000. The report and 
accounts were agreed to by large majorities, and a special vote of 
thanks was passed to Messrs. Horsfall. The directors of the Crystal 
Palace have entered into a contract with the Hamilton Windsor 
Ironworks Company of Liverpool, for the erection of 145ft. of the 
north end of the Crystal Palace destroyed by fire in the course of 
the winter. The City of Dublin Steam Packet Company some 
time since entrusted to Messrs. Laird the duty of building for them 
a paddle steamer specially adapted for the cattle trade, and of great 
speed. The new ship is named the Kildare, she is 240ft. long. 
27ft. beam, and is nearly 16ft. deep; her burthen is between 800 
and 900 tons, and her engines are of 300-horse power nominal ; 
they are diagonal engines with oscillating cylinders. There are 
two sets of boilers fired fore and aft, and the coal carried is stowed 
very conveniently alongside the engines, thus economising space. 
The Kildare, which has already made some good runs, has excellent 
and comfortable accommodation for 400 head of cattle. The vessel 
is titted with large hatchways and steam winches worked by an 
independent boiler so as to load and unload her cargo quickly. She 
attained on her trial trip, when the tide was in her favour, a speed 
of 174 knots per hour. The Liverpocl Steam Tug Company has 
declared its usual dividend of 84 per cent. per annum. The 
National Steam Navigation Company has been re-constituted; it 
is to be known in future as the National Steamship Company 
(Limited). 

Although some branches of Sheffield trade are considered to 
have been better —- of late with orders, trade generally is 
stilldull. During the last few days a number of furnaces at the 
large ironworks on the railway side have been put out. At other 
furnaces the men areon short time. The plate mills are not doing 
much. The sheet works are well supplied with orders. 

On Saturday morning an accident occurred in the engine-house 
of Monkwearmouth Colliery, Sunderland, which resulted in several 
men being severely crushed and injured. Eight men were employed 
in inserting a piston in the cylinder, and it was necessary to remove 
the cylinder cover and place it on the floor of the engine-house. 
The cover was accidentally precipitated through the floor, and 
made an aperture about 8ft. square, bringing all the men down 
adepth of about 12ft. The weight of the cylinder cover may be 
inferred from the fact that the cylinder was 5ft. 4in. in diameter, 
being part of an engine of 700-horse power employed for working 
the deep pit. 

The Bas Corporation Waterworks realised a profit last year of 
£11,480. A plan for the extension of the works is about to be 
carried out. 

The Midland Railway Company will shortly require a large quan- 
tity of additional rolling stock to meet the requirements of the 
new lines which have been proceeding for the last two years. 

It is expected that the working of the ironiunderlying the Castle 
Howard and Kirkham estates, a few miles west of Malton, will be 
at once proceeded with. The quantity of workable minerals is 
said to be almost unlimited. The seam is 12ft. thick, and, allow- 
ing a large margin for outcrops, the Kirkham side (East Riding) 
will supply two of the largest furnaces for eighty years, while on 
the Castle Howard (North Riding) side the mineral is practically 
inexhaustible. 

At the half-yearly meeting of the North-Eastern Railway Com- 
pany at York on Friday, the chairman (Mr. H. 8. Thompson) 
stated several interesting facts. On coal and coke the increased 
expenditure for the half-year was £15,630, of which £13,386 
was due to the increased price; he believed, however, that the 
price of fuel had now reached its highest point. The Blaydon 
and Consett line was in progress, and the Derwent Valley line 
was complete, being already used for goods and minerals. The 
Team Valley line was expected to be opened at the end of this 
year, and the Hull and Doncaster line would be finished next 
summer. The Leeds new station and branches, including the 
Church Fenton and Micklefield branch, would be finished next 
year, and the York and Dorcaster line would be completed early in 
the spring of 1869, Some of the other works authorised would 
possibly be abandoned. The chairman also stated, out of 10-0 
engine-drivers and firemen who struck a few months since, 174 
engine-drivers and 67 firemen had been reinstated. 

We turn to the north-eastern district. At the half-yearly meeting 
of the North-Eastern Railway Company, the chairman stated that 
the company was never better supplied with locomotive power. A 
fortnight since, when he was at Newcastle-on-Tyne, he had the 
pleasure of inspecting a goodly row of splendid engines. The re- 
serve engines, which had done no work beyond their mere trial trip, 
numbered twenty-four, and these were ready for any emergency. 
A serious landslip has oecurred on the Blaydon and Consett section 
of the North-Eastern Railway. A large ship, the Webdfoot, has 
just loaded in the Tyne a cargo of iron s for Madras ; two 
other vessels are also taking in cargoes of rails in the Tyne docks. 
Two large vessels have been loading puddled bar iron from the Tees 

for Quebec. Trade on Tyneside is considered to have improved 
somewhat of late. The Wragoon, belonging to the Tyne Steain 
Shipping Company, has been chartered to take out Armstrong guns 
from the Elswick for Trieste. A new colliery is likely to be 
shortly commenced between Monkwearmouth and Roker ; it is be- 
lieved to be the intention of the parties concerned to work valuable 
coal seains under the sea. A handsome iron screw yacht, the Xanth , 
built by Messrs. Palmer, of Jarrow, for Lord Alfred Paget. made atrial 
trip on Saturday. Messrs Backhouse and Dixon have launched an 
iron screw steamer from their yard at Middlesbro’. The vessel is 








150ft. long, 22ft. beam, and 13ft. 6in. depth of hold. She is 
built with a double bottom for water ballast, and will be fitted with 
a pair of engines of 65-horse power nominal. by Messrs, Biair and 
Co., of Stockton. The Weardale and Shildon Waterworks Com- 
pany is making considerable = with its undertaking; the 
pipes are being delivered and rs have been received for laying 
them. Messrs. Hopkins, Gilkes, and Co. (Limited) have secured a 
contract for the supply of cast iron pipes for a conduit from the 
foot of the Washborne to i about to be made by the Leeds 
Town Council, in connection with the extension of the water supply 
of thattown. The amount of the contract is £5630. It should 
have been stated that the steamer launched by Messrs. Backhouse 
and Dixon has been named the Glencoe ; she has been built for 
Messrs. Gillon, Schmitz, and Co., and is intended to run between 
Middlesbro’ and continental ports. The number of furnaces in 
blast in the Clevoland district is 89, and there are 45 out of blast. 
The make of pig iron in the district during July was computed at 
70,676 tons, but these statistics only relate to firms comprised in 
the Cleveland Ironmiasters’ Association. The stock of iron in the 
railway warrant stores at Middlesbro’ is returned at 75,133 tons. 
The manufactured iron trade of the district appears to be, if any- 
thing, a little better. In the Cumberland hematite iron districts 
several additional furnaces are being put in blast ; these Mrmaces 
are at Millom, Askham, Carnforth, Workington, &c. 
e 
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———— a 
A New Fire Escare. — Messrs. Jones and Hedges, who it 
will be remembered, are the inventors of the new patent fire 
escape which was tried with such great success in the presence of 
Sir Richard Mayne, W. H. Le Feuvre, President of the Society of 
Engineers, and others, at the police-station in Scot\and-yard, 
Whitehall, ashort time since, on Monday last tried one which has 
been manufactured for a five-storey house in London. The test 
took place at Mr. Gunn’s house, in the market square, Ayles- 
bury, in the presence of a great many of the gentlemen of 
the neighbourhood and tradesmen of the town. Mr. Cook, 
in the employ of Mr. T. Peterkin, the manufacturer, ap- 
peared at the window, and having fastened the escape, 
swung himself out of the room and descended about 20ft. ata 
sharp pace, and then stopped almost suddenly by merely turning 
a handle of the machine, completing the descent at his leisure. 
Several other persons also tried the escape, and on its being 
reversed a capacious bag was attached and several children placed 
therein, their descent being regulated by a person in the room 
where the escape was fastened. This escape is an improvement on 
the one tried in Scotland-yard in many respects, and the jarring 
has been entirely done away with. The escape is capable of letting 
down fifty persons in fifty minutes, and the breaking strain is 1213 lb. 
The machine has also been tried at Birmingham with great success. 
The following is a copy of a letter which has been received by 
Messrs. Jones and Hedges from the President of the Society of 
Engineers, London:—‘‘18, Great George-street, Westminster, 
S. W.—Dear Sirs,—I have inuch pleasure in bearing testimony to 
the efficiency of your fire escape. I witnessed yesterday several 
experiments which took place by the permission of Sir Richard 
Mayne at the police-station in tland-yard, Whitehall. I con- 
sider the fire-escape has very many advantages, first, its being 
composed entirely of uninflammable material; secondly, its 
dimensions being particularly small; thirdly, its construction is of 
a very simple character. It resembles a measuring tape in form, 
and is unwound in a similar manner. It hasa brake attached to 
it, and the individual descending by it can apply the same. It 
has an arm from which the fire-escape is euspente’ and which can 
be affixed to the window frame or any resisting substance in the 
room from which it is proposed to lower persons. A strap or bag 
is fastened by means of a st hook to the escape, and persons 
being lowered have little difficulty in applying the brake so that 
they can readily lower theiiselves at any speed and from any height. 
The escape can be brought to a standstill almost instauta- 
neously. In large warehouses and buildings of great height it 
would be particuiarly valusble. I should also recommend that all 
firewe. should be taught the mode and manner of working it. 
The expe iments which Ihave witnessed led me to come to the 
conclaslon that it is the most efficient means we have at the 
preset tims of escaping from the upper portion of a house when 
the lower portion is on fire.—I remain, dear sirs, yours truly, 
Win. H. Le Feuvre, President, Society of Engineers, — Bucks 
Herald. 
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THE FRENCH INTERNATIONAL EXHIBITION. 


In a passing notice a few weeks of the awards of 
s of the French Exhibition we called attention 


the juries 
to fact that d was altogether absent from the 
list of the new order of recompenses for well 


establishments. As it was quite impossible to suppose for 
a moment that we were without worthy instances of the 
most enlightened and judicious government of old and 
i t factories in every branch of industry—in fact, 
afwead every one else knew, that there were many such 

England capable of favourable comparison with most of 
the great continental houses so justly celebrated in this 
respect, we were fain to assume that our own leading men 

not come forward, and that no trouble had been taken 
to bring them forward. That few, if any, of our t 
loyers would have undertaken of their own accord the 

of expatiating on their respective Pega and 
their leeds in general, we have no doubt; but they were 
not left to themselves, they were called upon by the British 
commission to supply such data as would enable them to 
compile a statement which could not be otherwise than 
useful as giving examples of good order, in some cases 
approaching to perfection, in attention to the true interest 
0 bowties of workpeople. 

This call for statements, which might not have been 
voluntarily presented, was responded to by no less than 
thirty-seven of our leading English and Scotch firms. A 
volume of considerable size and of great interest was 
actually printed by the commission embodying these 
reports, some of which were little histories in themselves, 
extending back beyond the commencement of the century, 
and all of them were illustrative of hearty efforts in 
a good cause, That volume, however, has never been 
allowed to issue from the sacred precincts of South 
Kensington; no adjudication on the merits of the 
many English establishments of which it treated has 
taken place, and so far as_ receivi the reward 
which some, at least, of them merited, nothing more has 
been heard of the matter. We may be permitted to ask, 
in the name of English masters and English workmen, for 
some explanation of this apparent failure of justice, feeling 
confident, as we have reason to do, that it did not arise 
from any ungenerous opposition on the part of the foreign 
members of the jury of this uew but by no means unim- 
portant class of awards. Did it or did it not spring from 
a total absence of English representation on the jury, from 
which cause we would be left hors de combat, and if so 
who is to blame? 

We leave this question for those to answer who have 
had the distribution of the funds voted by Parliament for 
the purpose of the Exhibition, and who, barring the 

resence of theflighthouse (which, by the bye, is charitably 
Tett out of all French engravings of the Champs de Mars), 
and the absence of any national civil engineering exhibit, 
have well fulfilled their trust. 

The £116,000 voted by Parliament will, it is expected, 
not be much, if at all, exceeded, Mr. Bernal Osborne’s 
—— to the contrary notwithstanding. At the 1855 

xhibition a considerable halance remained of the sum 
voted for the expenses of British reprosentation, and in one 
way this has turned out to be rather an unfortunate pre- 
per: Ary for when lately the parliamentary committee re 
commended that a sum not exceeding £25,000 should be 
placed at the disposal of the English Commission for the 
purpose of purchasing scientific and technical apparatus of 
novelty and value, the treasury practically annulled the 
recommended vote by intimating that the commission, 
with the consent of Parliament, might expend on these 
objects any sum, not exceeding £25,000, that might re- 
main as a balance of the grant already made after the 
payment of all expenses connected with the Exhibition. 

ilst deprecating anything like injudicious expendi- 
ture, it cannot but be felt that this is not a time when we 
can afford to dispense with any available means of accu- 
mulating and bestowing scientific information, and if the 
recommendation of the committee be ultimately carried 
out, and the sum which it proposed be wisely expended, we 
can see no more fitting object for a national vote. 

The island of Billancourt was again on Monday and 
“Tuesday the scene of one of those pseudo trials of agri- 
cultural machines which have been conducted with more 
‘or less irregularity all through the season. In respect to 
these trials the English interest and the agricultural 
interest in general has suffered more severely from the 
proverbial absence of English jurors than have any other 
of the hundred classes open to competition. From the 
number and frequency of agricultural exhibitions in 
England it is possible to count on tolerably efficient 
arrangements and a sgn | competent tribunal in our 
own country, and there at least exhibitors have timely 
advice of the days of trial, and have some general idea of 
the mode in which the contests will be conducted; but the 
ae riage Hed similar trials during the Exhibition 
have been arbitrary and uncertain, and, and the separation 
of a portion of the permanent exhibits by placing them in 
their out-of-the-way quarters at Billancourt, been 
attended with heey expense and inconvenience, and has 
proved a complete failure from the almost total absence of 
visitors. 

A space of ground equal in extent to an ave local 
Exhibition showyard in England is tolerably well filled 
with most varieties of farming implements and portable 
engines, and partially covered with wooden sheds and 
annexes, besides being flanked with several very temporary 
refreshment booths, and further ornamented by a most 
woe-begone specimen of the chdlet class of cafés. The 
Parisian§ have no notion of going so far to fare so badly, 
and the ‘regular sight-seeing visitor generally finds out 
how to get there about the time that he begins to see that 
I t many more places of real interest to visit 
in Paris and. at the Exhibition than he can well accomplish, 
‘and wisely’ leaves out Billancourt. The consequence is 
that the average attendance there is popularly estimated 
at about six souls, and from the general appearance of the 
ad we cannot but regard it as a very benighted region. 

onday’s trial was a postponement of a portion of what 





ought to have been done on the day of the threshing 
machine which, as we noticed, only occupied a few 
minutes. A dynamometric test of the —. engines em- 
ployed was then to have taken place, but from whatever 
cause, the remainder of the day passed over without it, 
and not a few English exhibitors were left under the 
impression that it no longer formed part of the pro- 
gramme. However, a few days afterwards they were 
informed that such a competition would take aes on the 
26th and 27th insts., and were requested to provide themselves 
with their own brakes and come to execution. This pro- 
duced, on the part of our English exhibitors, no small feel- 
ing of irritation. The only English representative for 
Class 74, Mr. Scott, who was acting as supplementary juror 
—if we may use the expression in relation to the first 
appointed jurors who never attended at all—had left Paris, 
and, rer oat as it turned out there was a notable deficienc 
of jurors of any nation, besides which some of the Engli 
firms had sent their attendants home. One Eastern Counties 
firm took a dignified leave of the world in general, and the 
Imperial Commission in particular, through the medium 
of a well-expressed and badly-lithographed letter in which 
it is announced that it is a rule of “the establishment not to 
compete, except at the Royal Agricultural Shows, where 
they have recently obtained the first prize; that their 
mechanics had gone home, and, finally, that seeing neither 
“reason nor advantage” in breaking their rule on the pre- 
sent occasion, they declined the honour of competing. 
Now there has been quite sufficient reason, from the irregu- 
larity and imperfection of previous trials, and the total 
neglect of the class by English jurymen for any competitor 
to have withdrawn on the — occasion, but we must 
be allowed to suggest that if the firm in question make it 
a rule not to be tested by any but one particular tribunal 
they ought to abstain from attending any but its exhibi- 
tions. Other exhibitors, with or without protests, de- 
clined to compete, and the result was that seven engines— 
three English and four French—were brought to trial on 
Monday, and some others were experimented with on 
Tuesday. Of these tests we give tabulated particulars 
elsewhere, from which our readers will readily draw their 
own inferences of the results of the competition. The 


dynamometers were all applied to the driving wheels of | 
the engines, and a pleasing diversity existed as to the | 


weights, speeds, &c. The four French brakes were all put 
on with the lever, from the end of which the weights were 
suspended. Messrs. Marshall and Ransome and Sims sus- 
mded their weights directly from pins on the friction 
ds, the latter firm employing a heavier weight than the 
maximum intended to be sustained by the engine, and 
counterbalancing it by a Salter’s spring balance at the 
opposite side of the wheel, the mean tension shown as 
exerted by this spring during the trial being deducted from 
the weight carried on the scale-board of the dynamometer. 
This arrangement has the advantage of rendering the 
test more accurate, and of giving a greater range 
of speed in driving the engine, for within the 
limits of the tension registe by the spring the 
weight actually sustained can be varied by merely 
tightening or loosening the brake band. It must, how- 
ever, be observed that in order to take advantage of the 
precision of the instrument a careful and constant observa- 
tion of the tension of the spring would be required. At 
best, as compared with the means at the disposal of the 
Royal Agricultural Society, those employed at the great 
French Exhibition have been but makeshifts, and the 
attendance of the jury was confined to that of one of its 
members, M. Gardvoinnet, an able French professor of 
agriculture, 

Although no such experiment had been hitherto contem- 
plated, it is now understood that a steam plough trial will 
take place at St. Cloud this week. It will, however, be too 
late for us to publish any account of the proceedings that 
take place in the present number. The daily attendance at 
the Exhibition seems to be in direct proportion to the tem- 
a a After the heavy thunderstorm and rainfall of 

onday night both visitors and temperature considerably 
decreased, though in reality the weather was much more 
enjoyable. Some of the more temporary structures are 
already manifesting signs of decrepitude, and as for the 
green awnings, they have been for the third time, 
and, we presume, finally blown from their high estate. 
The great iron doors of the Grande Porte have fallen 
down like guillotines a second time, and the chairs, 
as all the world know, have been made a clean 
sweep of from the front of the cafes; so much for 
the little passing events of a small world, which will soon 
be a thing of the past. The comments of some of the 
English journals on technical subjects at the Exhibition 
often afford matter for a little lively criticism. The 
Illustrated News lately published the excellent report of 
Mr. Anderson, of Woolwich, on machine tools, one of the 
series which will appear in the South Kensington report. 
In order, we suppose, to embellish an article which 
required no commendation, it was accompanied by a e 
of good engravings, purporting to represent “ mac tan took 
class 54,” and further Mtescribed as the various kinds of 
“machine tools for cutting iron.” The sheet illustrated 
but one tool in the Exhibition, the only one shown by one 
of the English exhibiting firms, the other four engravings, 
so far as regards the Paris International Exhibition, are 
purely imaginary. Although not directly in connection 
with the Exhibition, as it has a bearing on the 
important cognate subject of technical education, we 
cannot but notice an error into which “a correspon- 
dent of great experience,” of the Pall Mall 
Gazette, has recently fallen. He describes a visit to 
an iron merchant's yard in London, where he was 
told that rolled iron was sent into the country from 
France, Belgium, and Prussia, better done than we could 
do it, and of a larger size; and on another occasion, when 
visiting a Scotch shipbuilding yard, he is surprised to find 
a certain important part of a marine engine, weighing from 
fifteen to twenty tons, now made abroad, of solid steel, 
instead of being made in nine different pieces, as he had 
seen it some years before at the same establishment. On 
inquiry he is informed of the astounding fact that this 








“piece of machinery” of fifteen tons weight (a crank 
sath, wo pocemnty coment bo had “at home at any price,” 
and is im) at a cost of “more than half a crown a 
pound.” We must say that we should consider this Scotch 
shipbuilder a v able customer—one, in fact, whom 
it would be a pri toserve. Wehavealwaysmaintained 
that the more enlightened continental nations have made 
such good use of the inferior natural advantages which 

as to leave us little chance of with them 
on their own ground, and to enable them, as in the case of 
Belgium, to send some inferior qualities of bar into our 
southern markets, But the impression conveyed by the 
letter to which we allude is calculated merely to amuse 
mechanical engineers and mislead the general public. 


& 


crank shaft is but a trifle to any of a dozen of our largest 
fo’ and we doubt if half the number of establishments 
could be pointed out elsewhere in Europe in which so 
heavy a forging could be produced. The absurdity of a 
steel crank shaft costing 2s. 6d. a pound is self-evident. 
We have by no means done with urging on our countrymen 
the necessity for a higher class of technical education; but 
arguments on mistaken statements of technical facts 
will do injury to the cause instead of helping it. 


PARIS EXHIBITION—BOILER FITTINGS. 

Borter attachments, auxiliary to the safe and conve- 
nient use of these appliances for raising steam, exist in 
multitudes in the Exhibition—more especially in the de- 
partments of Great Britain, France, Germany, and Bel- 
gium—which, including the United States, are, indeed, all 
the great steam-using nations of the world. 

Amongst these there is not probably a prettier or 
more perfect piece of boiler fitment than the safety appa- 
ratus patented and exhibited by Mons. Lethuillier-Pinel, 
manufacturing engineer of Paris and of Rouen, for indica- 
ting the water level in boilers, and giving audible notice of 
the insufficiency or surplusage of water supply in the same. 
Numerous as have been the contrivances for enabli 
water level inside the opaque boiler to be judged of 
the outside—and of which some score or two may be found 
in systematic works on the steam engine, or scattered in 
the pages of technical journals—those in actual and trusted 
use may be almost resolved into three classes, which are 
known and common everywhere, though employed in many 
slightly differing forms, viz., the gauge cock, the water 
glass, and the indexed float. 

The two first, as every practical agus knows, afford 
but the most uncertain indications of water level, under 
many conditions of use. With a priming boiler—greasy, 
or soapy, or impalpably muddy water—or with a boiler 


violently agitated, as in a locomotive oscillating upon 
a very rough 





or a marine boiler in a_ short, 


chopping seaway—it is not unusual to see all three gauge 
cocks blow off a hot froth, which is neither steam nor 
water, in a sense sufficiently pronounced in any one of 
them, to decide the actual level of the water, which 


really 








no decisively-marked surface within.» Again, with — 
water, or that ‘containing certain mineral salts whi 
rapidly remove the smooth surface’ from the interior 
of the ga glass, its indications soon cease to 

very distinct, while, with the water within | the 
boiler violently injzagitation, and,, especially if it 
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should’ oscillate—as it often :does in: small marine 
boilers, so that bubbles of steam rise up and break with 
the water ing the glass, but’whose level is momen- 
tarily changing—the water glass becomes a very truthless 
instrument; in fact, both gauge cocks’ and water glasses 
can scarcely be said to: wor —— except in the 
dignified quietude of a fine boiler-house attached to 
seme grand factory or waterworks, or other like cir- 
ced and. leisurely worked engine. And even 
here ‘their indications address the eye alone, and they 
never force their notice upon the lazy or inattentive 
stoker. The water gauge float the immense 
advantage that when the float itself inside the boiler is 


large and heavy enough, it swims at tically an 
invariable level, and that this level is ly that of the 


water in the boiler, or in a constant relation to it, no matter 
almost how or to what extent that may be agitated. There 
have, hence, been very numerous attempts made to connect 
the float within the boiler with an index external to it, 
which shall give to the eye indications of the state of the 
water level within, and shall address the ear, by releasing 
the steam upon a whistle, in the event of the water falling 
dangerously low. The difficulty always has been how to 

the rod or wire connecting the float within, with the 
indicator and whistle apparatus without, so that there 
shall be little or no friction, nor any chance of the rod 
sticking fast, or being wilfully or accidentally set fast in 
the stuffing-box or its equivalent, which was indispensable 
to make the shell of the boiler steam tight at the point of 
intersection with the float wire. 

The old Watt float wire through a simple hemp- 
packed stuffing-box—bend the wire, put the least kink within 
the range of its play, and it would no longer work freely, if 
at all. The very best stutting-box for the wire we have 
ever seen was that contrived by the late Mr. George 
Forrester, of the Vauxhall Foundry, Liverpool. It con- 
sisted in a bored gun-metal tube of a few inches in length 
—a little more than the intended vertical play of the 
float—and of about six-tenths of an inch in diameter. 
This was provided with a flange collar outside and a screw 


_ and nut within the: boiler to secure it in place. The 


copper float wire at the proper point of its length had 
two small brass collars brazed on to it, each about four- 
tenths of an inch in diameter and about the same apart in 
the line of the wire. Between these a round packing lap of 
tallowed hemp was made, so as to pass easily, but steam- 
tight, into the tube in which it worked up and down with 
what the French call douce frottement. 

This arrangement worked admirably while it was kept 
in order~no kinking or bending of the float wire by 
rough usage did it any harm. But it was not perfect; if 
packed too tight by a rough or stupid hand it was liable to 
hecome: deceptive, if too loose it was always fizzing out a 
fi! of steam, and dripping condensed water on the boiler- 
p.cting to its serious corrosion and detriment; worse than 
these, if packed just as it should be, dust, grit, ashes, &c., 
day by day accumulated in the tube amd got impacted 
with the hemp stuffing, the friction increased and we have 
known the wire set so fast by this that the float could not 
be lifted by it. The writer himself, in one or two instances, 
with a view to remedy this, substituted a short plug of 
good elastic cork between two screw or adjustable collars 
for the hemp. Thfs worked nicely for a time, but cork will 
not stand even low pressure steam very long before it 
becomes soft and falls to pieces. The vital point, then, of all 
water level float arrangements is to find a method of connec- 
tion between the inside and the outside of the boiler without 
friction, and when ounce adjusted, without the probability of 
derangement. It is to this that M. Lethuillier-Pinel ‘has 
addressed his ingenuity, and with remarkable success. 

His arrangement, of which he has several varieties, 
which are exhibited at full size and with the floats upon 
water, will be readily understood from the following Figs. 
1 and 2—the former being a side elevation, and the latter 
a vertical axial section, of the essential»parts of the 
indicator. In Fig. 1 the safety valve (orone of them) con- 
stituting a part of the apparatus in Fig. 2, that is 
omitted. The inventor manufactures (and we may add at 
very moderate prices) three or four standard forms of the 
apparatus, the most complete being that in which the 
safety valve, the manometer pressure!guage, the water- 
level indicator, and the whistles for alarm, at too little and 
too much water—are all combined. 

A relatively Jarger copper hollow float,in form that of 
two spherical segments united base to base, and proved to 
ten atmospheres, so as to avoid any chance of its being 
burst by the included air-when heated, is adjusted as to 
weight so as to float with its greatest horizontal diameter 
at the water level. Above this is secured upon the boiler 
a vertical pipe, arranged as in Fig. 2,the lower part, except 
the screw collar, passing through the boiler, being of cast 
iron, and the upper part, together with this collar, &c., of 
gun metal. The uppermost segment of all is of brass, and 
has a flat side, which is graduated upwards and downwards 
from a zero point which is the normal water level, into 
centimetres above and below this. This surface is covered 
by a movable glass plate leaving a space between the 
parallel glass and brass surfaces of about four-tenths of an 
inch. The brass or copper graduated face is enamelled 
white with black graduations; upon the top of all is 
placed the manometer steam gauge. 

At one side of the vertical pipe, at a fixed level, is 
placed a small valve, so arranged as to permit, when 
opened, a current of steam to issue through a metallic 
whistle. There may be two of these—one higher to indi- 
eate surplus of water, and one lower for deficiency. From 
the top of the float a metallic rod rises up, passes freely, 
but without needless freedom, through the lower collar of 
the vertical pipe; and again, in the'same way, through a 
collar formed in the bottom and centre of the middle piece 
of that pipe. 

The top part of this rod is provided with a flat piece, 
to which is screwed or rivetted between cheeks of brass 
» nowerful permanent bar magnet. The upper or south 
pole of this magnet is bent at right angles to the rest of 
the piece, and rounded and polished at its extremity, 
which, wheu the carrying rod is vertical and in position, 





rubs with very slight friction against the smooth back face 
of the graduated. plate. At the rear of the t 
carrier is fixed:a slight spring of hard. gun metal, which 
bears with gentle pressure against the interior of the pipe 
opposite it,-and thus ensures the upper oe of the magnet 
remaining always in contact-with the back of the graduated 
late. 

F The float, by its form; secures the constant perpendi- 
eularity of the float rod. The two collars through which 
it freely passes within the pipe, prevent departure from 
this beyond narrow limits. Within these limits alone the 
small spring is needed. Before the glass plate outside the 
graduated brass one is closed, a black varnished or blued 
steel index in the form shown at full size in Fig. 3, is 
placed horizontally and loosely at the bottom. It is 
instantly caught up by the upper pole of the magnet 
inside, as soon as this is depressed so as to come near it, 
and it thereafter remains always in suspension, in close 
contact with the graduated brass plate, and at’ whatever 
level upon this corresponds with that of the top pole of 
the magnet inside. The horizontality of this magnetic 
index or armature is secured by the form of the top pole 
of the magnet itself, which, being a flat bar bent as has been 
described, has its pole, when in contact with the back of the 
scale plate, also horizontal, z.e., the contact is a horizontal 
line. 

We have thus established communication between the 
free rod’ and magnet inside; and the equally free rolling 
index outside, by means of the unseen and frictionless, 
though powerful, constraining force of magnetism. The 
mere idea is probably not quite new—for other purposes it 
has been often suggested, and occasionally applied; we 
are not quite sure even but that we have met with the 
notion, proposed as a mode for connecting boiler flouts and 
indices in some British periodical of former years, but it is 
but justice to the inventor to say we have never seen the 
idea so perfectly, and in every detail, efficiently worked out 
in practice. The rapidity and exactness with which the 
rolling index follows the motions of the float and magnet 
within, however sudden or brusque, are strikingly shown at 
the Exhibition, where one is at liberty to jerk the floats by 
hand up or down as fast and as far as we can; and yet it is 
found impossible to detach or to derange the position of 
the index in the slightest degree. The magnets are manu- 
factured, we are informed, by the usually practised 
method of “touch,” and they are stated not to lose their 
magnetism in use. From their position—vertical—and 
other conditions, we should not expect them to do so. 
When we forcibly detached one of the indices and put it 
down inoslonatelllg or diagonally, or even vertically, at the 
bottom of the scale plate, it was’ instantly again seized by 
the magnet, and, in a way that looked quite magical, 
regained its position, and that always perfectly horizontal. 

It remains only to describe the arrangement by which 
the whistles are set going. As regards the lower one, 
which is shown on Fig. 2, this needs but a few words. 
The adjustable collar and tappet seen upon the float rod 
when it comes in contact with the little latch lever of the 
whistle valve, pulls the latter inward with a force equal to 
the momentary unsupported weight of the float; and asthe 
absolute weight of this is considerable, and the area and 
friction of the steam valve are very small, there is ample 
force to effect this. When the’ float rod has descended to 
this point its uppermost collar rests upon that of the pipe, 
as will easily be seen in Fig. 2, so that the little touching 
piece or cam on the rod cannot descend below the latch 
lever of the whistle valve, and on the float again rising, 
this latter is released, and the whistle valve closes of itself. 
But the apparatus may also be so arranged that once the 
float has been depressed to this position through the 
carelessness of the stoker, the’ instrument willnot rise to 
zero again until readjusted by hane, so that it then 
becomes a tell-tale, even though the whistle’s voice be 
stifled. The arrangement for blowing a whistle for 
showing too much water is almost precisely similar, but 
placed and acting in a reverse direction. The inventor 
states that he has already supplied in commerce more than 
8000 of these indicators, 





THE CHALLENGE COMPETITION OF SAFES FOR THE 
DEPOSIT OF VALUABLES AT PARIS. 

Tus contest, now likely to prove remarkable in more 
respects than one—is ended, at least for the present as it 
would appear, though not concluded. 

Events have, in fact occurred, which have resulted in the 
formal withdrawal, under protest, of the two English engi- 
neers, in the resignation of the chairman of the committee, 
Mons. Douliot, and, we believe, also in that of the secretary. 

There has ceased, therefore, to be any committee, and as 
no decision had been arrived at when this took place, none 
can be arrived at now, further than what follows we pre- 
sume naturally from the turn events have taken —namely, 
that the challenge stakes must be withdrawn by the re- 
spective parties each paying his own expenses, and that 
no verdict can be given other than that which the public 
will undoubtedly award upon the judgment of a// the facts, 
when these shall have been published. The facts of the 
trial by experts of the two safes, up to the conclusion for 
that day, of that ordeal, on the evening of the 13th instant, 
have been already recorded by us in w recent impression. 
The main facts, as well as matiy observations as to matters 
of fact bearing upon the issue, of great perspicuity and 
pertinence, -may also be with advantage read, in collation 
with our account, in the excellent article which appeared 
in the Vimes of the 19th inst. We are unable to say as 
much for the account given by a contemporary engineering 
paper, in which the most preposterous errors both as to facts 
and deduction abound, and in which some claims, without 
any basis, are imagined in favour of Mr. Chatwood, which 
he himself would be the first to disown. 

The following are the occurrences as they took place 
after the day of the 13th inst., so far as we are at present 
informed of them and feel ourselves at: liberty on the pre- 
sent occasion, to divulge or refer to them:—On the morning 
of Wednesday, the 14th inst., we are informed, the com- 
mittee again assembled at the British testing house, 
where, as we have-already stated, Chatwood’s three work- 





entitled to 


men (we wish they-hadall*been more | 
be called “experts”), tore out the entire front of Her- 


ring’s inner safe or coffer (remaining over night), in four 
eee and the’ drawers & Chatwood’s safe (fragile bits 
of wood) were pag by one of the American members 
of the committee (as Mr. Herring’s workmen could not be 
obtained for this purpose), in one minute. This completed 
on both sides the trial by “experts,” and we are now ina 
position to give with exactness the times im-which each of 
the two safes was fully broken into. 

The experts began to operate upon both safes at 
2.45 p.m. on the 13th, and the wood block was taken out 
of Chatwood’s safe at 7.25 pm. Deducting from both 
sides forty-five minutes (allowed to the men for rest. and 
refreshment) the time, therefore, occupied in the extraction 
was 3h. 55m., or 235 minutes. As regards Herring’s safe, 
at 7.15 p.m. the thick double front plate of. the inner 
safe or coffer was broken off, and in five minutes after the 
inside of the coffer was opened to the extent of a hori- 
zoutal surface of two and-a-quarter inches wide by the 
entire length of the coffer. Although the brick of wood 
could not be got out through this—having been wisely 
placed by Mr. Herring at the lowest and furthermost part 
of the coffer—still this opening was amply sufficient to 
have enabled gold coin or jewels to have been: extracted 
from the interior. 

As far as being still proof inst burglars, Herring’s 
safe was thus, at this instant, hors.de combat—that is to 
say, it had really—though not to thé full extent demanded 
by the letter of the law as fixed for the trial—then been 
been broken into, and thus had been so in 230 minutes 
from the moment of the common start, or im five minutes 
less than in the case of Chatwood’s safe. 

The entire times employed upon Herring’s safe may be 
recapitulated as follows:—Time up to when the front plates 
of the coffer were torn off, 225 min.; time consumed after 
that by the men in hammering (nearly in the dark, and 
under great disadvantages) at the remainder of the partly- 
opened coffer front, on the 13th inst., 25 min.; time in 
which the men completely tore away the remains of the 
front of the coffer, and took the wood block out, on the 
morning of the 14th inst.,4 min.; Total time from starting 
to the final destruction of Herring’s safe was, therefore, 
254 min. Making no deductions nor allowances of any 
sort on either side, the relative times, therefore, were 
—Chatwood’s safe, 235 min.; Herring’s safe, 254 min. 

The difference between the two is only nineteen minutes, 
sothat the advantageintime in favourof Herring, thus taken, 
without any deduction or qualification due to circumstance, 


is only 724 , or eight per cent. of the entire time consumed 
upon Chatwood’s, or less than eight per cent. ( a0 ), 

we take the total time consumed on Herring’s safe as the 
unit for comparison. 

Were we to institute estimative deductions which might 
be made. from this small difference of nineteen minutes in 
Herring’s favour, based. upon impartially fair. and unde- 
niable considerations of relative circumstances, we are of 
opinion that even this small difference would be seriously 
reduced, aud that good grounds could be adduced for its 
becoming evanescent, or even passing through zero and 
leaving the difference fairly viewed, asthe other way. 

However, we shall not now go into that which can be 
discussed ' with greater. fairness to both..parties after we 
shall have been enabled to make public. all the facts up to 
the-end of this memorable contest. 

So far, however, according to the conditions fixed, and 
subject to all the “inseparable accidents” to which any 
such test by experts must be inevitably liable, the time of 
being broken into, to the extent exacted by those condi- 
tions, and small as was the difference, was in favour of 
Herring. 

But the relative goodness of burglar »proof safes, 
though—as was well expressed by M. Douliot, the chair- 
man—it is undoubtedly a function of the time occupied in 
breaking into them respectively, does not rest upon that 
matter alone. 

Of that the entire committee before the trial began, 
expressed their concurrent belief; it therefore became 
the more important that these gentlemen should take 
into consideration in the fullest and most impartial 
manner, and weigh with the most scrupulous and 
anxious care every other circumstance, both of a con- 
structive character as regards the safes themselves, 
and of a circumstantial character .as affecting the trial 
by these experts, before arriving at a final conclusion 
as to “ which was the best safe,”Zand the one, therefore, by 
the articles of agreement, entitled to the heavy stakes 
deposited on challenge. 

The articles of agreement left to the committee un- 
limited . latitude in considering and deciding on those 
points, as will be obvious on re-perusing them. Accord- 
ingly, upon the 14th inst., after the conclusion of the 
operations above described, the committee, before leaving 
the testing-house, decided upon what further experiments, 
if any, they required made.on either.or both of the safes, 
They examined personally the condition of the safes, made 
out a written list of data as to weights, dimensions, &c., 
which they required to be eonjointly obtained on the part 
of both Chatwood and -Herring, and to be on the next 
day handed to each member of the committee, signed 
by or on the part of each of the parties, They com- 
pared, in certain parts, the drawings which had been 
handed in by the respective parties as representing the 
construction of their safes, and, we understand, found 
some ‘serious discrepancies, and of a character likely 
to mislead, between Mr. Herring’s drawings and his safe. 
Upon the part of Mr. Chatwood there were certain omis- 
sions in his drawings, but no discrepancies, nor anything 
calculated to mislead, and the omissions as to the structure 
of his outer compound shell were i sg by his illus- 
trative tracings delivered with his working drawings. 

It was proposed in writing by the chairman—who, un- 
fortunately, does not speak or understand English—to the 
other members of the committee, that they should develope 
into the form of a writtem’ memorandum each his own 
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opinions and judgment upon all that had so far taken 2 es | 
and that these opinions, when translated into French, should 

tbe placed in his (the chairman’s) hands, for his information, 
—such memoranda, or reports of progress, not to be viewed 
as decisions, but simply as records of | the facts as they ap- 
peared to each of the committee, with such deductions from 
these as they each deemed those facts to warrant—with a 
view to supply information to the chairman in a more full 
and precise manner than he found, owing to his want of 
knowledge of English, he had been able to obtain during 


the of the investigation. 

Theeneaeed to by the committee, and upon their sepa- 
ration on the 14th it was understood that each of the four 
members should separately record his views, and that all four 
documents should be translated and simultaneously sent, 
through the secretary (Mr. Hoyle), to the chairman. Upon 
the 16th inst., as we are informed, the two English mem- 
bers Jearned that Messrs. Holmes and Pickering, the two 
American members, had departed from this arrangement— 
that they had thought proper to make a joint report, and 
that that report had been already translated and been 
transmitted to Mons. Douliot, the chairman. Messrs. 
Mallet and Fairlie, the English members, thereupon 
deemed it best to take a like course: they prepared a joint 
report of pro; on that day, had it translated, and for- 
warded it with as little delay as possible to the chairman also. 

Upon the same day (16th inst.) it was settled by the 
chairman with other members, American and English, of 
the committee, that it should meet on Monday, the 19th, 
at 5 pm., for the purpose of conferring upon those reports, 
and upon the views which the chairman might himself 
entertain, and of arriving at a final decision, as to whose was 
the best safe, and who was, therefore, entitled to the stakes. 

This meeting was accordingly held, all the committee, 
together with the secretary, being present. The joint re- 
ports of progress, of Messrs. Holmes and Pickering upon 
the one part, and of Messrs. Mallet and Fairlie upon 
the other were respectively read in English and were 
in writing before the chairman in French, and the chair- 
man was requested now to favour the committee with 
his. own views, in fact, to prepare a proces verbal, 
or report of progress—not as a decision, but as a mere 
instrument for clearer consideration—which should be 
translated into English and laid before the committee 
at its next meeting, which was fixed for the following 
evening (20th inst.) at 7 p.m. During the course. of this 
meeting of the 19th inst., however, it turned out, as we are 
informed, that not only had Messrs. Holmes and Pickering 
forwarded to Mons. Douliot, the chairman, their joint re- 
port, as before stated, but that Mr. Holmes had individuall 
addressed to Mons. Douliot a letter of considerable length 
and of a most extraordinary character, and departing alto- 
gether outside the limits of the proper field of discussion for 
anymember of the committee. Italsoappeared that two other 
documents of a totally different character from any report of 
proguess had been also sent, subsequent to the 14th inst., by 

essrs. Holmes and Pickering or by Mr. Holmes, to 
Mors. Douliot, and that these documents had been trans- 
lated, and forwarded by the secretary to the chairman, 
and were at last produced, at, the requirement of Messrs. 
Mallet and Fairlie, in the original English. These 
three documents, other than and in addition to the joint 
report, appeared to the English members of the committee 
o* a character so objectionable and so unexpected that 
they announced. at,onee their doubts.as.to how far they 
were warranted in acting further on the committee. They: 

roposed a resolution, in which the» chairman, Mons, 
Douliot, expressed his concurrence, and: whichiwas carried: 
and recorded the judgment of the entire committee except 
the two Americanmembers, that those documents ought not 
tohave been forwarded. Some warm discussionissaidtohave 
followed, and: may be supposed, if it be a fact that the 
meeting until 1.30 a.m. on the morning of the 20th, 
when it was adjourned to the evening of that day at 7 p.m. 
In the interval Messrs, Mallet and Fairlie, as we are in- 
formed, upon a mature and dispassionate review of all the 
facts including the last evening’s proceedings, cameto the con- 
clusion:that even-handed ‘justice was-no. longer possible, 
and im-any case that various circumstances, of a character 
calculated: unduly to bias: the:issue, which they had had 
occasion previously to remonstrate. against, as well as these 
last events, rendered their own» wit imperative to 
them, having regard to their owmprofessional and personal 
reputation. 

Messrs. Mallet and Fairlie, therefore; attended the com- 
mittee of the 20th inst., at 7 p.m: and:having seen that the 
minutes of the previous meeting» were duly entered and 
signed: by the chairman; initialled:‘the: originals of the 
several..objectionable documents,; and got. a resolution: 
passed: that all documents~ now» in the hands of the 
secretary should be aceessible to both Mr. Herring 
and Mz;Chatwood. Messrs, Mallet and Fairlie: then, 
before- thee chairman’s. report of : (and. of. the 
naturewfwhich they are still amsicnlgeiegrennnt) was read,’ 
announced their intention to-retire, and: they: read, in the 
form:of a: memorandum handed: to the-seecretary, their 
formab resignation: and» the: immediate» grounds of it 
They at the same time:deemed it right to.express te Mons. 
Douliot individually their: undimimished ‘respect for hime} 
personally and.as chairman: Upon;this Mons. Douliot ‘at 
once »wrote out and -handed:\im. his.owm resignation as 
chairman; and the-s verbally offered his, 

Neither: the. terms of these-resignations,.nor of those 
documents, ‘are before us, nor, we believe; have yet been 
made public.. No doubtthey must in due.time, along with 
all and..every circumstance.of this trial; come, before the 
public. The characters of those concerned demand this 
and nothing less than this, and we shall probably be ere 
long ourselves in a position, not ouly to give the facts but 
to comment upon them, and, what is to the mechanician» 
more important, to criticise the safes themselves, which 
have thus become so prominent. 

Meanwhile the committee no longer exists since 7°30 p.m 
or thereabouts, on the 20th August instant, and having: 
been-dissolved without a decision, and no power under the 
articles: of agreement of re-appointment: existing, the 





whole matter, so far as the challenge is concerned, is at an 
end, and; as. we presume, the stakes must be. returned to: 


their respective depositors. We are far from thinking, 
however, that this challenge trial has been fruitless or un- 
productive in a technical sense, of any end. On the 
contrary, we believe there are abundant evidences upon 
which to found a solid and sound judgment as to which 
of the two safes, viz. as constructed by Herring or by 
Chatwood, is the better—or the best, in an absolute sense— 
and so. far as we are concerned we shall discuss this fully 
and impartially as soon as we shall have had all the infor- 
mation. we require placed at our command. 

In:the account of the ordeal of the 13th ult., in our last 
impression,;;we made one omission which we wish now to 
supply.. We should have stated that “time” was kept 
during the trial (as corroborative of the time taken by the 
respective members+of the committee by their own 
watches) by Mr. John Walker, of 68, Cornhill, and 
Regent-street, London, -goldsmith and jeweller, who 
supplied a marine chronometer, from his place in the 
Exhibition, for the use of the committee. Mr. Walker’s 
name will be in the recollection of our readers as the 
cng whose. safe in Cornhill was broken open: in 

ebruary, 1865, and about five thousand a ameter . 
property carried away; a robbery which has largely thong’ 
tam fe contributed: both to the improvement of ‘safes, 
and to the increase of trade of the safe makers, 


PARIS EXHIBITION—THE VENTILATION. OF 
THE, MAIN BUILDING, 

Ir is stated on pretty good authority in Paris, and which, 
at least, has the sanction of type in the official catalogue, 
that the forced ventilation of the interior zones of the 
Exhibition building employs a total steam power of about 
100-horse power, by which some 700,000 cubic metres of 
fresh air are assumed to be delivered in some wnit of time, 
but whether that unit.be one hour or two hours,appears 
from official or demi-official documents, somewhat. obscure. 





. It is stated in the catalogue that the interior atmosphere 


will be completely renewed every two hours—but here, 
again, there is a good deal of obscurity—as we are unable 
to decide of how much of the entire internal area of the 
building, the entire atmosphere will thus be renewed. The 
renewal of the whole cubic contents of | the buildin 
including the great zone, it cannot possibly mean. It 
cannot even mean the whole of ‘the remaining roofed-jn 

rtions of the building; whatever it does mean the venti- 
lation of the central zones of the structure has now, when 
tested by an extreme case, proved itself wholly insuffi- 
cient. 

On last week, i.¢., the week between Wednesday the 
14th and 21st August present, there oecurred at Paris, three 
days at least of exceptionally great. heat and powerful sun- 
shine. Upon two of the days these were so great as to be 
almost sreupewemeaee those exposed to the sun, and so 
oppressive even in the shade, that Americans accustomed to 
the fierce dry heat of the summer at New. York, and to the 
heat and vapour of New Orleans, complained of :it. This 
state of weather which, even in this exceptional: year, 
attracted the notice of all both at Parisand London, ended, 
as we all know, by a thunder storm, which appears to have 
extended over the entire South of England and North of 
France with great power, and. with diminished energy over 
a far wider area. Upon those. days.of extreme heat the 
three inner zones of the Exhibition:building, viz., those of 
the objects— ing to the person—to the house and 
furniture—and to the liberal arts, &c., were found to have 
an a in. a. condition:, highly oppressive and 
disabling, . Registers which have been -kept.at the building 
avesstated to prove that up to a short time.ago the 
a e difference in temperature between the air. outside 
and)that inside those portions of the building did not 
exceed:.5 deg. Cent., or about 9 deg. Fah. It is quite 
possible that during those oppressive days this difference 
may not have been greater. But when the air to be forced in 
was taken up by the fans or blast-cylinders at about 85 deg. 
Fah., and in some cases, probably, nearly 90 deg. Fah, 
and further heated by friction.and compression, and. by. 
direct;,sun or other heat absorbed by some of the metallic 
surfaces of the ventilating apparatus, it will be easily 
imagined that 85 deg. + 9 deg. would give a veryyun- 
bearable temperature: in the inner. recesses. of the imr 
mense enclosed area of the building, assuming the -stated 
difference to have been the actual one. erhaps. we 
ought: in the ese. statement to make some little 
allowance for: cooling produced in the current of air 
forced in, by its passage through the subterraneous ducts 
leading from the apparatus at the several points, most of 
them: outside.the great zone, but:not all so. This-cooli 
for various reasons, however, must be very small ind 
if ae at all now, for in fact the currents of air 
rapidly tend to bring the walls of these ducts to their own: 


temperature, and these surfaces are no doubt now at about: 
the same as the air outside, for the mean: of ' 


temperature 
each. week or. other short peried. The main cause, how- 
ever, of the-sickly. sense of oppression. felt during. those 
almost tropical days in the inner recesses of the — 
was not the mere want of fresh air, nor yet the mere-high 
temperature of the air itself, but the pathological. effect 
upon: the nervous system of the rays of invisible heat, 
constantly showered down from the roofs,. whether) of 
metal or-of glass, with which the building is covered. 
Why such rays of non-luminous heat should prove so much: 
more nerve-depressing than.an. equal degree of warmth 
radiated upon the human: body from a source of lwminous 
heat, such as a blazing fire or the.sun; we shall not pretend 
even to discuss; it is a question for the physiologist 
mainly. The fact, however, we. do not think admits of 
dispute, and it is. one suggestive of several not unimportant. 
uctions as tothe construction and. the ventilation, and. 

even the illumination, of public buildi 

The exterior belt of restaurants around the main. build- 
ing, as is well known, is roofed. with corrugated sheet iron. 
There is a floor and storey aboveseveralof these restaurants, 
the ceiling of which in several instances consists only of 
this bare.surface of iron, fully re ee to the.sun’s rays 
externally for the greater part of the day. 

Some of the rooms. thus circumstanced (notably. one. 
above Kirkland’s restaurant) are open, in 
so that:there is no want of ventilation in the sense of mere: 











freedom and ee 4 of air, and there is complete shade 
from the sun. n these roo however, the sense of 
oppression and languor produced by sitting for a moderate 
time, especially with the head uncovered, is very remark- 
able. A singular instance of the same sort of action was 
stated to us by the workman in the British testing house 
who has attended there constantly to. the trials made of 
the various forms of cooking apparatus for ships or for 
domestic or public uses.. He mentioned that he had found 
the obscure heat radiated from the surfaces of a large 
circular closed in, sort of hot hearth of considerable size still 
in the building, far more exhausting to himself than the 
fiercest heat radiated during the same time from the o 
roasting or other fires also experimented upon. With thi 
man it was a mere fact; he had no theory, nor any pre- 
ssions. 

A still more curious example of the same train of cir- 
cumstances exists in another of Paris. The two 
theatres at opposite sides of the Place du Chitelet—the 
Lyrique and the Du Chitelet—were, one of them fully, 
the other partially, heated and ventilated in accordance 
with the designs of General Morin. In point of ventila- 
tion, even in the hottest weather, both are excellent, and 
one of them absolutely perfect; there is no very perceptible 
difference in purity between the air within call: without the 
building, even towards the conclusion of the performance. 

Both theatres are lighted by means of gas jets placedabove 
a translucent and in part coloured ceiling of glass, ren- 
dered untransparent by the surface being wrought into very 
beautiful diaperjpatterns—a sortof gigantic muffling, in fact. 

Notwithstanding the goodness of the ventilation and the 
agreeable character of the light, it is a common remark at 
Paris that everybody feels sleepy at those theatres after the 
two firsthoursor soofthe performance. The general factisnot 
doubtful—we have -personally, and more than once experi- 
enceditthougb no doubt..the more nervous the tempera- 
mentor feeble the health:themore fully it will. beeome 
evident, and: thus more to others than to ourselves. 

But what, is the cause?) We believe it-is to be found in 
the rays of invisible or obscure heat, which are continually 
showered down. from, the surface of the glass ceiling, 
heated | as .it. mustbe by the numerous gaslights close 
above it. These observations, though so far having no pre- 
tensions to the rigid exactitude which science demands 
before she accepts aught as a truth proven, may yet be 
taken as sufficient hints that bare metallic surfaces as cover- 
ings for roofs are very objectionable in any climate, cold or 
hot. Colonial churches of iron, now so common, must thus 
superadd to the somniferous power of the “ discourse” that 
due to the invisible rays shed down upon the congregation 
from the iron roof, bare within, and bare to the sun’s rays 
without. 

The lesson seems to be that in every building thus exter- 
nally constru:ted, which is to be temporarily or perma- 
nently occupied by human beings—whether Exhibition 
buildings or churches—some surface of a light material 
should be interposed interiorly to the sun-heated iron, to 
cut off, as far as practicable, those obscure rays of heat. 
Common canvas, or other analogous material, will do so to 
a considerable extent; a thin interior surface of boarding 
would be still better, er if within that, and studded 
off from it by a couple of inches, there was also a surface 
of canvass stretched. 

Returning to the ventilation of the Exhibition building, 
we think it must be pronounced scarcely sufficient. Wehope 
that the reports of the French executive, when at length 
they shall appear, will comprise full statements of all the 
data and registered phenomena, such as shall permit of a 
final judgment as to the eract nature of the means em- 
ployed and of their adequacy to the end in view. Mean- 
while we may venture to suggest that during the con- 
tinuance of the hot and oppressive weather of this and the 
next month at Paris, if a the ventilating engines were 
kept at work a// night long the effect would be a consider- 
able reduction in the day temperature of the inner recesses 
of the building, as well as a good deal more freshness in the 
air during the day. The volume of air forced into the 
buildin 4 Sone, is not adequate to the vast s to the 
crowded masses of heated and excited eo that at times 
move about in it, and to the unquestionably considerable 
amount of odorous matter that must be evolved from the 
countless objects, more or less volatile, that occupy the 
building; even metals, such as brass and copper, as is well 
known, are not devoid of odour. Whenever there isa 
little breeze, in whatsoever direction, the ventilation is 
greatly improved. The construction of the building itself, 
with; its shallow, tundish-like upper exterior form, and 
withjits radial es penetrating in all directions from 
centxe to circumference, does more in such case for the ven- 
tilation in an hour than the whole 100-horse power does in 
the.day. 

A a brick tower is placed in the middle garden, 
where the circular building now stands, which is occupied 
bythe standards of weight and measure of all nations, of 
adequate height, probably not less than 250ft., and 
supplied with a powerful furnace to produce draught 
plaved in a vault beneath the garden, and connected by 
tunnels with the gratings in the floors of the various 
ofthe building needing ventilation, would, in our judg- 
ment, have proved far more effective than the system of 
foreed in. ventilation,actually adopted. This would have 
required the separation of the zones thus ventilated from 
those. not) requiving, any artificial ventilation by means of 
double doors or curtains.across the radial yey ame 

It would also havedemanded.a.good deal of forethought 
as to the best positions and:theanost. i _ _ sonsteaatons 
for ther  ingress~for the. air. Even i 
sheendeedon val simplydisteibuted. over the roofs, so that 
the fresh. air came-in: though. these—although the air thus 
introduced. would-be.at times. heated by the sun, we believe 
the result would-haye «proved good—provided the volume 
of indraught and outdraught were abundant. At present 
the volume of fresh air sent in is certainly insufficient. 
The. current incoming can scarcely be perceived when 
standing within a yard or two of the wooden gratings of 
the fourth or inner zone, and the gratings themselves are 


front, — constructed—one of the few bits of shabbiness about 
the: building. 
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HORIZONTAL COMBINED ENGINE AT THE LONDON JUTE WORKS, PONDERS END. 


THE CANAL BASIN FOUNDRY COMPANY, GLASGOW, ENGINEERS. 
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DIAGRAMS FROM ENGINES CONSTRUCTED BY THE CANAL BASIN FOUNDRY COMPANY, GLASGOW. 
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COMPOUND ENGINE AT THE LONDON JUTE 
WORKS. 

In our impression for June 7 we briefly noticed an engine at 
that time recently erected at the works of the London Jute Com- 
pany, Ponders End, by the Canal Basin Foundry Company, Glas- 
gow. We now give an illustration of this engine, which presents 
many points worthy of notice, at page 173. 

The engine, taken as a whole, has four cylinders, or, more 
strictly speaking, will have four when completed, two being found 
sufficient for the present to drive the mill, although the complete 
bed-plate has been put down. As the engines are exact duplicates 
of each other in every respect it will suffice to speak of a single 
pair of cylinders here. 

Each engine consists, then, of a high and low-pressure cylinder; 
the diameter of the former is 24in., of the latter 36in., the stroke 
of both being 5ft. The cylinders, throttle-valve chest, and jackets, 
are cast in one piece, and, from personal inspection, we can pro- 
nounce them a thoroughly good job. The cylinder covers are also 
jacketted, all the spaces being supplied with steam direct from the 
boiler by a distinct pipe. There is but one connecting rod for each 
sed of pistons, widely forked at the tail so as to grasp the cross- 
read as near the rods as possible, in order to avoid the chance of 
side strain. The valve chests are arranged on the upper sides of 
the cylinders, and the valves driven by a single eccentric through 
the medium of a rocking shaft, as will be seen ata glance from 
ourengraving. Condensation principally takes place in a horizontal 
enlargement of the waste pipe on its way to the air pump, the in- 
jection water entering just at the elbow and flowing with the un- 
condensed vapour to the condenser, which is not immersed in a 
tank. The air pump is actuated by a rocking shaft beneath the 
floor of the engine room; an arm from this shaft also drives the 
feed pump. The remaining details will be easily gathered from 
our engraving. We may state that the fly-wheel drives the mill 
through the medium of a spur wheel on a shaft lying about the 
same level as the crank shaft outside the wall of the engine room, 
thfough an aperture in which the spur wheel comes. We have 
omitted the wheel in our engraving from want of space. The 
engine runs at a speed of 400ft, per minute, 

At the first glanee it might be assumed that, owing to the 
arrangement of the cylinders, an injurious twisting strain would 
be brought on the crossheads, but this is not the case. Steam 
from the small cylinder exhausts directly into the valve-box of the 
large cylinder by the shortest possible route; and although the 
pressure in the small cylinder is much higher than in the large 
cylinder, it must be borne in mind, first, that a back pressure equal 
to the positive pressure on the large piston has to be deducted from 
the strain on the small piston end of the crosshead, while the much 
larger area of the low-pressure piston tends still further to bring 
about an equality. If steam is cut off at about one-third of the 
stroke of the high-pressure piston the strain is about the same at 
each end of the crosshead. _It is quite certain that no evidence of 
twisting strain is perceptible while the engine is in motion, and 


| consists of a belt of land on the 40th parallel of north latitude, 


engines similar in every respect have been running for five years | 
without requiring one farthing of outlay for repair. It is difficult | 


to see by what other arrangement of compound engine as much 
power can be provided in a limited space and at a moderate cost, 
and a glance will suffice to prove that the design is eminently 
simple and free from complexity of valve gear, ke. 

It may be urged possibly that there is a certain loss of efficiency 
caused by taking the steam from one end of the small cylinder to 
the other end of the large cylinder, but it must not be forgotten 
that a somewhat similar loss must take place in all cases when a 
simple slide valve is used, and therefore the low-pressure cylinder 
is really little worse off than it would be were it acting as a single 
cylinder fed straight from the boiler; the steam chest may indeed 
be regarded as a reservoir between the two cylinders, and the 
influence of such a reservoir is not necessarily prejudicial. In 
order that our readers may judge for themselves of what goes on 
within the cylinders, we appenda series of diagrams kindly placed 
at our service by Mr. Turnbull, of the Canal Basin Foundry Com- 
pany, from whose designs the engines have been built. Four of 
these diagrams have been taken from the engine we illustrate. 
The consumption of coal is about 2°85 lb. per indicated horse power 
per hour. As will be seen, the engine is not fully loaded, the low- 


pressure engine drawing air at all parts of the stroke through the 
pet-cocks, 
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The remaining diagrams are taken from other engines, single and | 
They have all been made during | 


combined, by the same firm. 
regular work, and leave little to be desired. 


We have so recently expressed our views on the subject of com- | in our observations. We start in a few days, and 


pound engines, and explained under what circumstances they pos- | 
sessed advantages over uncombined engines, that we need say nothing | 
further on the subject here. We may state that in Glasgow the com- | 
bined engine is rapidly gaining in favour, and is regarded by many | 


manufacturers as embodying the only iple on which expansion | 
can be properly carried out in engines im’ to drive machinery | 
requiring to be put in motion with a perfectly velocity. | 


We shall only add, in conclusion, that although the name of the 
Canal Basin Foundry Company may not be familiar to English 
ears, the firm have been engaged for over twenty years in the manu- 
facture of steam engines, and have during that time turned out a 
greater number of compound engines than perhaps all the other 
mikers of stationary engines in Scotland put together. If the 
—<— were objectionable it is to be assumed that they would 

ave discovered the fact long since. The circumstance that the 
manufacture of compound engines is seldom or never given up in 
favour of single-cylinder engines by long-established houses is very 
excellent testimony to the value of the principle in a commercial 
sense. 





== 





THe UniTep States GOVERNMENT SuRVEY.—A correspondent 
has forwarded us the following extract froma letter written by a 
gentleman who occupies the position of one of the geologists on 
the survey, and which, coming from so good an authority, will 
doubtless be of interest to our readers. The letter bears the date 
of 5th June, 1867, and is headed ‘‘San Francisco ” :—‘* And now 
let me tell you how I came to be here. The United States Govern- 
ment have lately authorised a geological survey to be made across 
the continent, or rather the survey of a section across so much of 
the country as has not yet been scientifically explored. This 


extending from the 105th to the 120th meridian; or, in other 
words, from the western boundary of Nebraska to the eastern 
boundary of California. Through or near this belt will pass the 
Central Pacific Railroad, and the object of the expedition is to 
gather in advance as much information as possible respecting the 
structure of the country, the mineral resources, the agricultural 
capacity, and all the other physical characteristics of the region. 
In its course the iron road will cut through the Rocky Mountains, 
including the eastern and western slopes, and will stretch westward 
over the great interior basin to the eastern slopes of the Sierra 
Mountains. If you have read Dixon’s “* New America” you will 
have some idea of the eastern portion, as our course takes us 
through Salt Lake and the Mormon country. The survey is under 
the command of Mr. Clarence King, who has been connected dur- 
ing the last few years with the State Geological Survey of Cali- 
fornia, under Professor J. D. Whitney. The experience that he 
has acquired as a mountain explorer admirably fits him for the 
leadership of this expedition. He has travelled extensively over 
the great mountain ranges of the West, has ascended and measured 
some of the loftiest peaks (he it was who first sealed and named 
Mount Lyell and Mount Tyndall); and is thoroughly inured to 
the hardships of frontier life. There are nine of us, assistants, 
under his direction. His friend and associate of the Californian 
survey, Mr. James T. Gardner, who has lately been engaged with 
King in surveying and mapping the famous Yo Semite Valley, and 
the adjacent mountain region, is the first assistant in topography, 
and l’rofessor James D. Hague, of the Massachusetts Institute of 
Technology, likewise an experienced traveller, is the first assistant 
in geology. In all there are three geologists, three topographers, 
a zoologist, a botanist, and a photographer. In addition to these 
we have been joined here by a surgeon, six campmen, and a mili- 
tary escort of twenty mounted Californians, under non-commis- 
sioned officers, which complete the personnel of our party. It is 
expected that the work will occupy three years. As, however, the 
line of exploration extends from Pyramid Lake, near Virginia 
city, on the eastern slope of the Sierra Nevada, to Denver a. 
on the eastern side of the Rocky Mountains, a distance of nearly 
1000 miles of, to a great extent, undeveloped country, occupied in 
many parts by hostile Indians, we shall not be able to doa great 
deal of minute geological work in that time. The great desert 
basin of Nevada and Utah, and the various parallel ridges and 
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valleys traversing it, including the lofty ridge known as_ the 
Eastern and Western Humboldt River mountains, and the Wah- 
satch mountains, to the east of Great Salt a oe be included 
ope to reach Fort 
Riley by the beginning of November, and then to spend the 
winter, which is too severe for field work, in the neighbourhood of 
Virginia city. We hope to make Salt Lake city by the follo 
winter. As regards our commissariat, we are to live in tents an 
subsist on army rations, everything is to be transported in army 
wagons; in fact, our outfit is the same as that of army officers. 
We carry a few delicacies with us, including a good chest of tea.” 

NavaL APPOINTMENTS.—George Metcalf, Robert Crosthwaite, 
and W. Kelly, , to the Bristol; W. Sides, engineer, to 
the Indus, for Skipjack; George Fabian, first-class assistant en- 
gineer, to the Fox; W. G. Littlejohn, first-class engineer, to the 
Dee ; and Joseph Monk, second-class assistant engineer, to the 
Bristol. 

Sourn Kenstncton MusgeumM.—Visitors during the week ending 
August 24th, 1867. On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., 9520; on Wednesday, Thursday, and 
Friday (admission 6d.), from 10 a.m. till 6 p.m., 1419. National 
Portrait Exhibition, by payment, 3970. Total 14,909. Average 
of corresponding week in former years, 14,072. Total from the 
opening of the museum, 6,919,062. 

Tae WatTerwitcu.—The Waterwitch made a speed trial over 
the measured mile in Stokes Bay, near Portsmouth, on Wednesday 
as a supplementary and corrective trial to the series which had 
been already conducted there, the particulars of which we have 
published. The draught of water of the ship was—forward, 10ft. 
8in.; aft. 11ft. 2in. Her mean draught was 10ft. llin. The wind 
was at a force of from 2 to 3 from west to west-south-west; the sea 
was, therefore, undisturbed, and the best possible results were got 
out of the ship under her conditions of trial. Six runs were made 
with full-boiler power, and four with half-boiler power, the 
figures obtained being as follows:—At full-boiler power the ship 
made in first run 9°113 knots, and 41-16 revolutions of engines a 
minute; in second run, 9°137 knots, and 41°72 revolutions; in third 
run, 9°524 knots, and 41°90 revolutions; in fourth run, 8°738 knots, 
and 41°36 revolutions; in fifth run, 9°954 knots, and 42°76 
revolutions; in sixth run, 8°108 knots, and 41°62 revolutions. The 
mean speed of ship was 9°219 knots, the mean of the revolutions 
of engines, 41°75; the mean steam pressure, 291b.; and the mean 
vacuum, 25°7 inches. At half-boiler power she made in first run 
7°516 knots; in second run, 4°755 knots; in third run, 7‘214 knots; 
in fourth run, 4°950 knots, with a mean of 29 revolutions in a 
minute. 

A New RirLe Musket, the invention of Messrs. Carter and 
Edwards, has undergone an official trial in the Woolwich Marsh, in 
competition with the Snider Enfield rifle, with the following 
results:—The Snider rifle was fired by Lieut. Lecky, assistant- 
instructor of musketry to the Royal Marine division at Woolwich; 
the time two minutes, when sixteen rounds were fired, fourteen 
hits were made, and thirty-four points were obtained. Carter and 
Edwards’ rifle was fired by Sergeant Bott, twenty-seven rounds, 
twenty-four hits, and fifty-four points. The object was a third- 
class target with a Wimbledon bull’s-e: The superiority of the 
Carter and Edwards’ rifle over the Snider in rapidity of fire appears 
to be fully established, as the rifle, which is on the bolt system, 
cocks itself in the withdrawal of thecartridge. The lock is entirely 
concealed, and the weapon is fired with a needle through the 
bolt. Another advantage, equally important, and also an entire 
novelty in small arms is—that a line or party of skirmishers, in the 
event of their being taken prisoners, or surrounded by the enemy 
at a disadvan with a turn of a screw, take out the bolt 
and cast it away, Nw he the arm as totally useless as the Arm- 
strong field-gun without its vent-piece. For simplicity of con- 
struction it surpasses the Snider, as there are fewer springs. In 
fact, the only springs it contains are the main- ones of the lock 
and the rear spring. The inventors, it is stated, are fitting up a 
spacious manufactory in Birmingham to construct arms on their 
principle, in order to fulfil a large contract which they have en- 
tered into with a foreign Government. They were disqualified 
from contending at the late competition at Woolwich by not having 
sent in their arms in time, according to the tions. The new 
rifles above named are adapted equally with the Snider to use the 
Boxer ammunition, Enfield: bore.—TZimes. 
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RAILWAY MATTERS. 
THE Great Northern has adopted the plan of stopping further 
extension. 


THE London, Chatham, and Dover Company are now taking 
£17,000 a week. 

Tue chairman of the South Devon line opposes any further 
extension of that railway. 

A RAILWAY brake which can be applied to the whole train 
has been tried at Philadelphia. 

The Midland subsidy for the use of the King’s-cross station, 
&c., will cease in the year 1870. 

THE subject of through communication from Caithness to the 
south is again occupying public attention. 

THE net receipts from the Midland Company for the use of the 
line from Hitchin to King’s-cross are now about £64,000 a year. 

THE Newquay and Cornwall Junction line is completed to 
within two miles of the Burngullow station on the Cornwall Rail- 
way. 

THE South Devon line it is onported will benefit largely by the 
decision of the Government to land the West Indian Mails at 
Plymouth. 

AN accident happened on the Midland Railway, near Masborough, 
on Friday, through the engine running over a bullock that had 
strayed on the line. 

Mr. THomAs ArTER, of Ludlow and Kington, Herefordshire, 
has been fined £20 for ing lucifer matches from Ludlow to 
Brecon by rail, contrary to the bye-laws. 

THERE are three distinct belts of mauvaises odeurs, in passing 
from London Bridge Station, those of (1) defunct horses, (2) of 
tar yards, (3) of sewage-watered gardens. 


TWELVE years ago the Brighton Railway Company had a capital 
of eight millions; now the capital is twelve millions, but the 
income has remained about stationary through all. 

THE Spilsby and Firsby line is ‘approaching completion. The 
rails are laid along the whole line, and there is reason to believe 
that it will be ready for traffic by the time agreed upon. 

THE special train in which the Emperor Napoleon went with his 
suite from Paris to Salzburg is described as exceeding in comfort 
and elegance anything of the kind that has hitherto been known. 

THE engineer of the Cockermouth, Keswick, and Penwick 
Company reports that the permanent way and other works have 
been well maintained during the past half-year, and are in good 
order throughout. 

TuHE half-yearly meeting of the Dublin and Drogheda Railway 
Company was held on the 22nd inst., when the report showed a 
prosperous condition of the property, and a dividend at the rate of 
4} per cent. was declared. 

On Monday the first engine passed over the Mont Cenis Summit 
Railway. The trip was most successful, and it is expected the 
railway will be opened for public traffic shortly, thus connecting 
the French and Italian systems. 

A LovIsiaNa paper asserts that on the Opelousas Railroad, 
since the overflow, the engineer on the train has frequently to blow 
the whistle to clear the track of alligators, as the track is the only 
thing above wate: for them to rest on for many miles beyond 
Tigerville. The train has run over several alligators since the 
water went down. 

THE report of the Blythe and Tyne directors states that during 
the progress of the bill to carry out certain extensions through 
Parliament a conference took place between the wayleave pro- 
prietors and the directors, when an arrangement was come to for 
continuing the payment of wayleaves on a basis satisfactory to 
both parties. 

THe Waterford and Limerick Company have ceased to work 
the Waterford and Kilkenny line since the Ist of June last ; the 
Kilkenny Junction Extension is now open to Maryborough in con- 
nection therewith, and this system now extends over about fifty 
miles. The Kilkenny Company now us¢ the company’s new sta- 
tion at Waterford. 

THE Newry and Armagh directors are unable to report any 
improvement in the relations with the Ulster Company. The 
management of the company’s business at Armagh continues to 
afford just cause for dissatisfaction, and goods for Newry coming 
from the Ulster line are still stopped and rebooked at the junctions 
of Armagh and Portadown. 

A FEELING of disappointment has been occasioned among 
Belgian firms by the results of the adjudication for rails required 
for the Dutch State railways; it had been hoped that contracts for 
these two lots of 5000 tons would have been secured for, Belgian 
establishments, and with this hope considerable reductions have 
been made in prices. 

A youtH named David Williamson, aged fourteen, was com- 
mitted to the Chester assizes by the county magistrates at Stock- 
port on Monday, on a charge of placing ten chairs on the rails 
near the Mersey Bridge, Cheadle Bulkeley, on the Stockport and 
Timperley Railway, with intent to upset the express train from 
Godley to Liverpool, consisting of an engine, tender, and eight 
passenger carriages. 

On the Cornwall Railway fish traffic for the last six months 
shows an increase of 1200 tons, and there is £1000 extra in the 
parcels account. The brocoli and vegetable traffic shows a defi- 
ciency of 1672 tons, owing to the extremely severe season. China 
clay is still an increasing traffic. In the goods there is an increase 
of about 1000 tons, in the working expenses there is a decrease 
of £4581. As to the line account, the engineer cannot hold out 
any hope of lessening the expenses. 


TE South Eastern directors, in common with the directors of 
the Brighton Company, are taking the necessary steps to obtain as 
early as practicable in the ensuing session Parliamentary sanction 
to the powers conferred by the agreement between the two com- 
panies. In the meantime it is proposed to anticipate, so far as 
may legally and prudently be done, such working arrangements as 
will tend not only to terminate all unnecessary competition 
between the companies, but secure as soon as possible those 
facilities in London and at various other points so long and 
urgently demanded by the public. 

Tue works of the Thull Ghat and Bhore Ghit inclines on the 
Great Indian Peninsular Railway were of enormous difficulty, and 
now thosefof the Bhore Ghat have been rendered practically useless 
by the failure of a viaduct, the reconstruction of which will 
involve great delay andexpense. The works of the Bhore Ghat 
were no less than seven years and a quarter in hand, and at one 
period (March, 1861) more than 42,000 men were employed upon 
them. The work which has now given way, and has rendered it 
impossible for the t to conduct traffic with full vigour upon 
the incline, is the Mhow-kee-Mullee Viaduct, comprising eight 50ft. 
arches, 143ft. from the ground. It is the greatest work upon the 

e. 

Two new lines of railway were opened last week in Wales. The 
first was the Manchester and Milford, which runs from Aberyst- 
with to Carmarthen, and which, by completing a link in the western 
line of railways running through the principality, opened up a 
new route between South Lancashire and South Wales. The entire 
length of the line is 414 miles. second line was the coast 
section of the Cambrian railways, which had been for a long time 





NOTES AND MEMORANDA. 

DramonDs to the value of 3,250,000 dols. are annually sent abroad 
from the port of Bahia, Brazil. 

PENNSYLVANIA furnishes seventy-three and three quarters per 
cent, of all the coal produced in the United States. 

CALIFORNIA now exports 10,000 tons of copper annually, an 
amount five times as large as the whole production of the United 
States ten years ago. 

THE inhabitants of Quito manufactured magnificent mirrors from 
obsidian, and those of the Azores and Ascension islands, and Guiana, 
used splinters of obsidian as points for their lances, razors, &c. 

HARNECHER proposes the use of chloride of mercury for the 
removal of silver stains from cloth, as a substitute for cyanide of 


potassium. It destroys the dark spots without injuring the colour 
of the cloth. 

Fremy exhibited to the Academy on 22nd April, two ingots of 
iridium obtained from the Freiberg Blendes, which were about a 


decimeter high and a few centimeters in diameter, and weighed 500 
grammes. They were valued at 20,000f. 

THE expansion of the rails of a railroad 500 miles long amounts 
in a hot summer’s day to nearly a quarter of a mile from the 
point of the extreme contraction in winter. Of course this ex- 
pansion is all taken up by the joints, 

THE Medical Journal notices with favour the introduction of a 
new tonic wherein England’s favourite beverage is made to do ser- 
vice in a medicinal way. The innovation consists in introducing 
one grain of quinine in an imperial pint of ale, the additional 
bitter element being considered a decided improvement. 

PROFESSOR WHITNEY reports fifteen localities in California 
where diamonds have been found in the course of washings for 
gold, but in his -view it would not pay to wash the gravel beds of 
those places solely for the precious stones, for diamond washings 
are not profitable in any country except with slave or convict 
labour. 

Baron HuMBOLDT says that Cortez mentioned, in his letter to 
the Emperor Charles V., having seen razors of obsidian at Teno- 
chittan ; and the above naturalist likewise discovered, on the Sierra 
de las Nabajaz, in New Spain, the old shaft that was used for 
rer | the rough obsidian, with relics of the tools and half-finished 
utensils. 

A GERMAN chemist has been conducting some delicate experi- 
ments with cobalt and nickel to determine their respective 
atomic weights. The mean of five experiments with cobalt gave 
the number 29°496. The mean of four with nickel, the number 
he The atomic weights may therefore be taken as identical, 
t.¢., 29°5. 

It is with much satisfaction that we see it announced that 
Professor Augustus Kekulé of Ghent has been offered the director- 
ship of the magnificent laboratory now nearly completed at Bonn. 
No chemist of ‘his years has done as much, either theoretically or 
practically, for the establishment of the present views in organic 
chemistry. 

A curRIovS fact in relation to the metal lead hasbeen observed by 
M. H. Neberland, a German founder. When a small quantity of 
lead is mixed with iron in a state of fusion, the lead rises to the 
surface and floats in the form of little spheres. These spheres do 
not appear to be solid, but simply little vesicles. The cause of this 
does not seem to have been satisfactorily explained. 

IN her mercantile tonnage Great Britain leads the world, with 
7,000,000 tuns. Germany far e: France on this score, being 
third on the list. In the year 1860 the United States had over- 
taken England, and st as the first commercial power in the 
world. The four years of war sadly reduced her merchant fleet, 
and now she ranks second, with 5,060,000 registered tonnage. 

M. KLETzInsKI takes equal weights of sulphate of zinc, sulphate 
of magnesia, and sal ammoniac, mixed ception in amortar. The 
addition of three times the weight of ammonia alum uuces a 
pasty mass, which is to becarefully dried. To make like fabrics 
indestructible by fire he uses one part of the above mixture with 
two parts of starch. This compound is much cheaper than tung- 
state of soda. 

In the process of fermentation fe bubbles are formed in wines. 
For a long time scientific men believed these bubbles to be cells of 
a vegetable nature, but their true character being discovered, the 
owner of a French vineyard, by exposing his liquid for two hours, 
to the action of a vacuum, has succeeded in removing them. The 
same result is secured by a treatment with heat, but this latter 
system is superior in many respects, and above all, is much more 
economical, 

NFARLY all photographic varnishes reduce the intensity of the 
negative. Mr. F.A. Wendercth, of Philadelphia, states that if a 
thin solution of gum arabic is applied to the negative after fixing 
and before drying, the varnish will not affect the intensity. This 
is a very simple and useful remedy. Mr. Wenderoth also states 
that he has long practised the covering of photographic paper prints 
upon both sides with collodion varnish, and finds it a complete pre- 
servative of the picture. This method has been claimed by Mr. 
Blanchard. 

Ir has been asserted that the dollar mark $ is a contraction for 
U.S. It has, however, generally been supposed to stand for the 
figure 8, and to mean eight reals, which was the Spanish dollar 
from which the American dollar originated. The two parallel 
lines were drawn across the ‘‘8” to distinguish it from the ordinary 
numeral. There is another origin sometimes given to this design 
which refers to the old pillar dollar. There were on that coin two 
pillars or columns connected by a scroll, and the $ bears a rude resem- 
blance to this device. 

In the Andes-Kocky-mountain chain, extending entirely through 
both continents, there are no less than fifty active volcanoes, the 
most interesting being located in South America. Those in the 
neighbourhood of Quito are remarkable for vomiting forth enor- 
mous quantities of water and muddy substances, which fertilise 
the land to the extent of eight or ten leagues around them. The 
subterraneous noiseof Cotopaxi extends to the distance of upwards 
of 500 miles. The reason why melted lava is not thrown out is 
supposed to be the vast depth at which it lies. It frequently 
throws out filth from the crater, which is 2500 or 2600 fathoms 
above the level of the sea. 

As an instance of early advertising we find that of the 
Civicus Mercurius, or London Intelligencer. In the number 
dated August 11th, 1643, the fourth part of Prynne’s work 
on the Sovereign Power of Parliaments is advertised. In 
the mumber dated October 23rd, 1 is an advertise- 
ment of Pyrnne’s work, entitled ‘‘The of Cowardice 
and Qreachery.” This newspaper, Merourius Civicus, 
is not only remarkable as containing the earliest instances 
of newspaper advertisements, but as being the earliest illustrated 
newspaper, each number containing a woodcut portrait of the 
heroes of the day, when the Civil Wars were going on throughout 
the kingdom, in the troublous times of King Charles I. 

THE source and exact length of the Ottawa river, the second 
largest river in the dominion of Canada, has recently been deter- 
mined by a party of explorers sent out by Government in last 
March. The party went up the Du Moine to Gros Lake, which they 
explored, and by Governmental instruction re-christened Victoria 

e. Thence up the “‘Grand Prince of Waters,” until it over- 
eed the head waters of the St. Maurice. Pushing on further in 
a little south-easterly direction they found themselves fifty miles 
distant from the head waters of the Saguenay. Making friends 
with the Indians, the roceeded in safety to its destination, 
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MISCELLANEA. 
THE English watchmakers are alarmed at the progress of watch- 
making in America. 
By the Act just passed master and servant now stamd on a per- 
fect equality before the law. 
Ir is calculated that Pennsylvania contains coal enough to supply 
20,000,000 tons annually for the rest 650 years. 


THE recovery of the Zuyder Zee is seriously looked forward to, 
ah this would throw all former of the kind into the 
shade. 


THE position of Belgian pas is not considered to have 
improved; old orders are being worked up without being replaced 
by new ones, 

A MATTER of some interest to the Belgian iron trade is the 
intended construction of 129 miles of “ vicinal,” orcheap local rail- 
ways in Brabant. 

Ir is stated that a Franco-American Company is in course of 
formation which contemplates the laying of a submarine cable 
from Ushant to Boston. 

A MeEcHanicaN of Boston, U.S., has constructed a thermo-elec” 
tric machine, comprising cylinders filled with coal, which produces 
a continuous electric light, 

Mr. Rospert BAut, at Lord Rosse’s, Parsons- 
town, has been appointed Professor of Applied Mathematics in 
the new College of Ndenen , Dublin, 

THE French metallu 
they are suffering not only from external competition 
contending a good deal against each other. 

HAARLEM-MEER took thirteen years to drain, and the work was 
completed in 1852, and cost nearly a million sterling; but the out- 
lay has been recouped by a sale of 42,000 acres, 

A Great trade has lately sprung up in Skibbereen in Carrageen 
moss, and consequently the greatest activity prevails along the 
coast among the parties who save this article. , 

THE organised association of trades at Sheffield repudiate the 
resolution of the saw grinders, and decline any intercourse with 
them till they change their union principles and practice. 

Mr. THURLOW compares the Netherlands to a copybold property, 
with Neptune as lord of the manor, whose fines amount to a mil- 
lion sterling per annum for repairs and superintendence. 

THE great Creusot works are more and more monopolising orders 
in the south and east of France—a state of affairs which, of 
course, renders the position of secondary establishments a difficult 
one. 

THE Telegraph Construction and Maintenance Company have 
sent out the wire which is about to be laid from Placentia, in New- 
foundland, to the island of St. Pierre; the length of this wire is 
320 miles. 

On Thursday last 2434 tons of copper ore were sold at Truro 
for £14,903 12s. The standard advanced £210s. The advance 
has tended somewhat to. relieve the gloomy feeling prevalent in 
the county. 

Some quantity of Belgian iron has been forwarded of late to 
Switze:land; MM. de Dorlodot, of Acoz, have been sending some 
iron to Bale, notwithstanding the heavy transport expenses which 
have to be sustained. 

IN consequence of the depression which prevails in the trade of 
Belfast the flax spinners have resolved to adopt a system of short 
time (forty hours weekly) after the month of September, instead 
of fifty-six hours, as heretofore. 

THE great ironworks at Blaenau in the South Wales district are 
stopped, and 9000 persons are said to be thus thrown out of em- 
ploy. Many are leaving the place, and the relieving officer is inun- 
dated with applications for relief. 

One of the granite columns which are hereafter to ornament the 
east and west ends of every pier of Blackfriars Bridge has already 
been delivered at the works, and two more are expected shortly. 
They are splendid specimens of granite work. 

Tue grand prize of £1200 has been awarded by the Emperor of 
Russia (over twenty other competitors) to Sir Charles A. Hastley, 
C.E., and engineer-in-chief to the European Commission of the 
Danube, for his plans for improvements of the harbour of Odessa. 

A TRANSPORT service organised from Port Said by the Suez 
Canal Company appears to have acquired a certain importance. 
The delivery of the necessary plant (tugs, sloops, Xc.) is com- 
pleted, and ‘the receipts acquired during the first six months of 
this year amounted to £21,055. 

“M. pe GreysE,” the Erfurth Gazette states, “‘ has invented 
a new rifle which throws grenades or explosive bullets, and which 
is shortly to be tried at Spandau. It is a breech-loader, on the 
system of the needle gun, and sends the missiles to a great dis- 
tance and with extraordinary effect.” 

A crrcuLar has been issued by the Hon. Robert Grimston, the 
chairman of the Electric and International Telegraph Company, 
in reference to the idea which has i y been d sed for 
a transfer of the electric telegraphs in the Unite Kingdom to the 
Government, so that the system may be placed under 
the management of the Post-office. Such a transfer Mr. Gibson 
thinks undesirable and impracticable. 

Mr. B. SamveLson, M.P., who is engaged in the iron and engi- 
neering business, and has resided some years on the Continent, is 
about to visit France, Belgium, Germany, and Switzerland, with a 
view to obtaining accurate information as to their industrial posi- 
tion, and especially to their recent manufacturing progress, and 
the state of labour and instruction among them. 

TuE Liverpool Crown Preserved Coal Company have declared a 
dividend at the rate of 5 per cent. per annum, ough the dear- 
ness and scarcity of coal and pitch have increased their cost of pro- 
duction, and lessened the extent of their manufacture. The com- 

any are now putting down ——— ry, which they 

lieve will enable them successfully to combat the difficulties 
alluded to. 

THE magnificent new Millwail Docks have now so nearly ap- 
proached completion that it is expected they be — for the 
admission of water by the end of the present week, and shortly 
after for the reception of vessels. The total area of the land pur- 
chased by the Millwall Dock Company is 204 acres; 52 acres will 
be the area of the water in the docks, so that 152 will be available 
for wharves and warehouses. 


THE Government received tenders on Thursday for steamers for 
the Abyssinian expedition, and have ordered sixteen for survey in 
England. It is supposed a much larger number will be required. 
Some were offered at twenty-four shillings per ton per month. The 
demand for coal on account of these steamers going out has caused 
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Tue fourth pier on the Middlesex side of the new Blackfriars 
Bridge is giving trouble. The caissons for this pier have all 
been placed and ring after ring added as they reached 


the surface of the yet still they continue to go down, al- 
though they are far below heir contract level. For more 
than six months has progress of the works been delayed by 
this obstinate pier, nearly £12,000 additional expense has been 
incurred. goes on in such an uncertain and erratic 


manner as clearly shows the rotten and unsafe nature of the soil 
through which they are passing. Thus, for days they remain im- 
movable, or only sink an inch or so, while very recently they went 
down thirteen inches in a single night. 

















YYjy 
Va. 














~ 
9 
Uy 





Ave. 30, 1867. 


——_—- - 
SS 








Sdld JOuWHOSIO.I9 
HiiM NOILISNNCD DNIMSMS 
3dld SVZCH=2G NOILWAIIZ 














—-2—9 —o—0. 


Sdid BSQVHOSIG HLTA NOL 23NNOD 


SNMIMSRS"3IZZON 307 NOILIIS Vv 91 1u3A “a a 
SSK SG SS W~=tG 



























































= : a : 
& ; =| | 
fact Adid BISZON GNW dwWnd JO NOILOaS WILETA 5 
==] 
(aa 
ca | ff ee ee 
- = 
o — = — 
i | , 
ba N 4 7 
fx) ——() a 
by AN | : 
a ini j } > 
Z = 


! ‘ Bald SISZON ADUVAOSIO INV WoLloe awhd 4O NWid 








LQ] WM 0 i11nZ@:LD# 





ATTA PSN WT WO NNN 





TVASS3A WIV ONY NOILINA1 TVHLN39 40 NOIL93S TWOILYBA 











Se) 







































| a \ = 
--- HK 
Be af \N 
N 
| i. 7 
\ o \ 
a 
= = } 
' 
\ 
AN ' 
S3did SO8VN3SIQ GNY SdAfd 863 SAVIS ad NVId dWhd 61 AVIS GNV SIOANVAN BNL onouNs Bud BIZZON JONVIA TWNOILO3S N | S2dld ADYVHOSIO GNY SdiWfd V 
— . - E ane 
; i ee =a “ s a 
mm —=—=—=—= — ———— Se FF 20 Sivos——srivasa sosN Nvtd a 


























4o NW1a ‘TWweawas uoa Ny]! 











176 


°” ‘SdNNd JO STIVLAGTANV SNIVW; 40 NVTId GNNOUD 


TOVNIVUC NIVW NVLITOAOULAN ‘NOILVLIS ONIGWOd SITIW AAAALV 























oe a ons - ‘ 
arene = PPL 2 LR OS TE 2 ee EET TE Be . 5 oad POR Oy Na aE EY IN ntintdicans cas 


eee ~ noenetnarare—ai en ee eee ee — a eames ~ oe 












THE ENGINEER. 177 


Aue. 30, 1867. 











40} OMNOXS IMO oq OUOTS yenTI syoOo[qus eso4} UO Su0s moO 
? “OPSTAULS 07 8194740 FYING; OavY OM Gory 
uoyedutoo useq 04} ut cowjd smo dooy 0} om o[quUe [TIM yusMs0UEApY 


yeaorjeu jo 310ddns ul oucye yuomeaoul [wuoHwU y “Apoq [e10Uad 04} 
poredioe ce suvogyudyeuy osye ze exoquin omy 44 ‘wow tuo oam, Aid 


La 
as 


oys uour fq usryye1g Jeyvem Iq} a gy st orga Auuehy 


oq} osdsep puy o7ey USUyIOM YsTsay 


sioquimyy ‘“ZuiZm ov 


om Lqsseoou yverd ey} Jo ofmi oy} oacad Ayjny oxour ‘ssooons s19q3 Aq 
‘oym ‘suoydeoxe ore Pracqea ou} 70 WoRONY [yeas v ynq soevasdxD 


_, MIqUINU ,, ULI} [BUOTZUEATOO OY} Fg “JON.4SUOO 07 oYe}z9puN Loqy 


Tre uo 


purar je qsoqztq xo Op si Sug jo s1oquin yy 

= 4 {uo on mnal te pan ‘copezappence 
oy} ‘qyTeem O43 eAvq 04 I0 ‘vould ano daey 0} edoy youuvs eM ‘op Ue Om 
W9A9 UVY} 10449q 4NO 41 YUTY} 0} MOY WOIP[TYS no Yous; puv ‘seajesino 4no 


ATqBnos0yy yoolqus L1eae Jo w10;40q OY} FUG} 07 MOY WEE] 4,00 
~eronuz oe ures pus ‘0 eidoed 10430 y10M ey} Jey Op 07 ATU 


om jt 
2 pue 


euo 4 y-31d euL00eg Om JT ynq ‘spunord pepeds 
ual me uo ph vol r UAO INO UI SN 4vEq 07 O[qrssoduT oq Avur 47 
“peor 1931048 yonu v Aq peyover oavy 


Plow soxUTY, pozwonpe o1ow v yorYA—wmoyy Yyouer op oq; J}—s}TUseL | 


re 


MN 


nu if 


| i 





3001100 48 osuedxe puv ImOq¥] OsMOUIUIT Y}IM OALLTY 07 4u0zM00 ere ‘ojdoad 0} [GB O4 07 ATUO OTN Om FI PUY ‘UOT IQuIE s.ueUIqayZUy UY Jo 4red [TeULS 
-410A I19Y} 10 SOAlVSUIOY} UT 19q}19 OF¥AT}[MO 07 GFN fous siomod 943 Jo | & ynq ‘sea0moy ‘st este ZurqyAuy UT JO seAT}OUI0007 1 uy opess emoy eqy, 

osn pourel} 043 Zursidsop sso] 10 o10ul yng ‘pjiom oY} UT Aue SY s}09]704UT 4 98 yonf soumxny 
oug se Uys ‘oy ‘uour , peorjouid AjqFno10y},, peyjeo cae yey ere Loy, | 1z9q30 Aue 10 ‘seayouroco] o1our Luv Ang 04 uonysod & ut oymb you oe 
esje 20 ‘seajoaut conjovid Aprep yorqm suoysenb Auvur ey} jo UoTjeIepis | om soruvduloo Avmjre1 mo Jo oUIOs OTB O1OYT, “q}OTO 1104} 0} Buypr0ccw 
-u0o oyyustos oy} soy ‘Mus Loy} ‘our, oy} you cAvYy OY ‘UsUI ssouTsNq | 4800 1104} 3UTyqNO you; Ur { Wl9y} 4rULIed [yeYs joX}UOO OU Savy Aoq3 YorysA 
Teroremui0s ATGyFno1043 soy}Te U24J0 00} ore LOG} 4ynq “peoiqe [wnsn st | J9AO #20) UBSUINIITO 19q}0 se yee se 41 OZeTdUI0D Of Surpim ATyFnoI0G3 
uvy} sesuedxe woHoanp JO} OTVOS I9AMO] Ivy v PUL “4youd 10} ULZIVUI JoMOT | PUY O[qQY [TOM GIB 4O"T]U0D yeyueunsedxe si} Aq oso; 10 oxvm Loy} 
e yyTa ‘somtys jo onde ur ‘sjour;U00 oy} [IM puv ‘semnoy UFIe10j 4ysou | Joyjoya ‘om “yosneID oy] jo yvd oy} UO ssoucUIdns Aue 0} ofquyNqLTyzT 
uvy} Buistidieque e10UI O18 uigue Ino Tsng jouoursy ‘Suyureo | Avm ou ur sf “xeaomoy ‘fejep 04} ajdurco jJTey 4noqe st 40¥IQUO00 
BT OY Way S1OUFI0I10; OY} ULY} SINOY 1941048 YOM 04 wUTY 4ruLied ATuo puv | yosnery OY, “Bury}ou 10y YOM OF U8 [00J SI UCULIOX) oY} JOU [RUT 
‘hed youuvo opely of} 4uq3 se#eM Joy soxLys ut wok Youve jorojienbe | oy} JoyyeU “oowl OY} UT sn iys}nO 0} ONsEIsNYy}Ue JeAQMOY 103 ‘TTe 
0488 0} UITY O010J 10 “480q SITY YOM OF UNTY AOTTY 40U [ILA SUOTUN opery | 4B sn U1OIZ WORY} Og 4ouULO 41 4eq} Avs OF se YONUI se st Yoram ‘s19Us1O103 
STY JI Jousie10y OY} YT OOdUIOO 04 UITY o[qQUUS [IM SY pve, w YonS | oY} 0} Fyord qyIH sn aoe UWoze} OG UO SOATJOUIOOO] UI oper}, oMIOY 
40U SY OY 4nq ‘USUIsepEr}-MOT[eJ [VJUSUTZUOO STY JOAO Po] OY} [Is svy | mmo jo 41vd Auv 484} o[qissodur oymmb st 41 ‘ejdoedyiom mo jo 428d ey} uO 
‘9YVULIOTIOG JO YITUIS ‘Jepfnoul 40 10439 Yssuq Ue ‘UvUIS}JeIOIpULY Ye sY | Uos¥eI UOUIUIOD YzLMH ‘Aes Ajoyes UvO Om Pu ‘dn pemor[oy Oq 07 guoseld 4¥ 
"OINGNS [CUCHTU JO o]voS roy3ry B ‘soulT} PuBsnoy, B peZim eavy om sv 





4[eAT] Wre0s you se0p oorovid ey} ynq ‘pezo;dui0o 10 qe jou jr “gxed 


‘puv ‘A;1urTUwUN [eUOTZeU 107¥e19 oq YSNUI 010q} ‘eAlosep yUDTe} pus AB10U0 qvei3 Ul SI pus ‘sosnoY UvULION) PUY SSLMG u90M40q POPIAIP OUT] UvIpUy 
JeUOIZeU O43 YOIYA oper, usro10J Jo oIvYS OF1e] OY} UTeJOI OT, “Jo pnoid | uv 10J YO] U9Eq SvY JOJO oUG ‘sOUT] YSZuy uo UNI of peoiqe opeu 
oq 03 07991] 4104 puv oprarp 0} szgoad yeuis Atos oavy [[eys OA FT UTeZer | saat} 


_ ——= 
_ _ = a ——_ 
ZO \ as 
yy 
\ 
is p> 
‘ ji // 
>| ~ / 
= TENS ‘i 
= % \ | 
| HM! 
| me | / 
| ie } 
> } | 
14° : ——S 4| 
x J | 


b sian 








[ 40} 8981} 4U09 yoorp Joyyo Auw Aq pamozjoy wo9g you suy 4 F¥qy 


—| aaa |s 








A. 
4, 
J 
y, 
4 


ay! | ‘A 


e4198q> 03 P ore om “Usye}OpUN sem ot oq} 38 09438 qonut 
poyousyye Yorma Yousyuoo sry Jo $o0fqus Of 04 apne ured 
“COTPOUSTZeS UOAIS “UIEI] UES OA BU 
sv ‘oxey youx}U00 oy) Jo souLus ZoMZO oq} PUL ‘esoRsod 0} Yen poow fued 
moo Avmprer fav se qof & yo poumy yea A[qSnor04} se st 41 203 ‘soFed 
INO Ul WOTpeIZstGe1 BuyyiseUr 10g OMO[e yous SIQZ UO I 
ynq ‘eopou jo Aqyrom [Jom sy ‘puYjSuy 10; GouTIY Lq Woxw, yoRIZUOO 4AIy 
eq} JO uouoeds © se 41 0} je 48e10RUT IVT oy} jo # 
uo Ao O10 41 JT YOIGM GATJOUIOOO] B OAOGY OUNSNTTT MOT OM 
gull pede’ s cal mae td en ae Tp10 943 JO 
oursue 40 4opid 8 19430 OY} PUY ‘UIQ “43g 03 “UIQ “43Z UIOIy 
‘eSne3 [[wus Auv yo pormmber se 0 SeLL9yTJ00 10; OU ‘LuvduT0D #14} 
Po}Iqrqxe mou ‘seATyOULOOOT JO Joq}O OM4 PozeIysNIT om Woy 
Sq} Jo Areniqey 48] OY} JO JOqUINU MO UT. pUNOJ oq 0} syIO\, JOmNEID 
0g} JO woRdiosep Oy} UT 41 0} popnyty Apworyy oavy oA “yno poumy 





SCA 9t YOM wor} ¥ 04} JO OUI Oy} eOUNqUS 03 pepud} 
O1F48 ¥ 30u seq Seseynys Jounpuapend po Sopemnne Sup ‘sy coegl i Oa 
[pealesep sey jo Auvduioy Semprey ur0zsug 4verx 04} I03 “0 


PUL Joprouyoy “sisseyy Aq yomneID OF 4v poyonsysuoo ousue sseudxe oO} 
WOHIGITXA [VUoywa1SzUy OY} 48 PezqIYXe SeAtjourOoo] Oy} ISONOKY 


a 


| 


[ 
: } 


lt 
j 
| 


| 
al 























eal ee 


i 


‘LOSOAAYO UAAIANHOS SUSSAN AG CALIOAALSNOSO 











meat 





‘ANVGWOO AVATIVY NYALSVA LVAIUNFZAHL LOK ANIONA AAILOWNONOTI—-NOILIGIHXD Sluvd 




















175 


THE ENGINEER. 





Ave. 30, 1867. 











diverging into gen¢ralities whilst describing a engine, 
well designed in England, and well calestel in on Our 
engraving will sufficiently exhibit its general characteristics to 
those of our readers who have not seen this class of locomotive 
working on the Great Eastern line. The plans and specifications 
were drawn by Mr. Sinclair, late | tive superintendent of 
that railway. The tires, motion ye tyrone Sag my indles, 
crank pins, &c., are of Krupp’s steel, the axle boxes keeps 
are of best gun metal. The tires, which are 2)in. thick, are put 
on the wheels on Beattie’s patent system; the fire-bars are 
vendulous, on Lee and Stevens’ patent; the axle blocks are of 
Naylor and Vickers’ cast steel. The engine and tender are 
mounted on auxiliary india-rubber springs. The engine exhibited 
is for express work, the mixed engines included in the contract are 








almost identical with it, except that the leading and trailing 
wheels are coupled, and are of 6ft. jin. diameter. e following 
are amongst the principal dimensions of these engines, viz.:— 


Weight of engine, empty, 27 tons 10 cwt.; weight of engine on 
service, 30 tons 10 cwt.; weight of engine, empty, on leading 
wheels, 9 tons; weight of engine, empty, on driving wheels, 9 tons 
10 ewt.; weight of engine, empty, on trailing wheels, 9 tons. 
Diameter of driving wheels, 7ft. 1}in.; diameter of leading and 
trailing wheels, 3it. 7}in.; diameter of boiler (outside), 4ft.; 
diameter of cylinders, 16in.; diameter of boiler tubes (exterior), 
lfin.; length of boiler, 16ft. 9in.; length of boiler between tube 
lates, 12ft. ljin.; surface, 320ft.; total heating surface, 344ft.; 
ength of fire-box, 4ft. 9in.; stroke of pistons, 2ft.; total wheel 
base, 15ft.; distance from eentre to centre of cylinders, 6ft.; thick- 
ness of boiler plates, j;in.; weight of tender, empty, ll tons. The 
copper pipes used are yyin. thick; the boiler is butt-jointed and 
single-rivetted. 








ABBEY MILLS PUMPING STATION — METRO- 
POLITAN MAIN DRAINAGE, NORTHERN OUT- 
FALL. 

No. IL. 

WE feel much pleasure in laying before our readers a description 
of the great pumping station of the metropolitan main drainage 
works at Abbey Mills now in course of erection, prepared from 
drawings and particulars courteously placed at our disposal by 
Mr. Bazalgette. These works are so important that it is im- 
possible to place all the engravings necessary to make their nature 
and construction clear before our readers in a single number of 
Tue ENGINEER. We propose, however, to supply here some 
detailed particulars of the engines and pumps, although we are 
unable to publish all the drawings required to illustrate this 
description at the same time. This will not, we think, be pro- 
ductive of any inconvenience, as the description once mastered the 
drawings will explain themselves afterwards. If any points are 
left in doubt it will be easy to turn back to this number. In 
future impressions we also propose te illustrate and describe the 
buildings within which the machinery will be erected. 

We need hardly state that all the drainage of the metropolis 
under the new system partly in operation requires to be lifted by 
pumping in order that it may find its way into the river. The 
engines at Crossness and Deptford—and, indeed, the details of the 
entire scheme—have already been fully described in our columns.* 
The pumping station now urder consideration constitutes the last 
important work to be carried out in connection with the under- 
taking, and the dimensions of the machinery, not less than the 
work it will have to perform, entitles it to the fullest considera- 
tion from engineers—if for no other reason, as a precedent for 
future undertakings, and as a guide to the most approved means 
of carrying out great pumping operations in connection with 
drainage schemes. 

As will be seen from the accompanying map the station 
will be situated in a piece of ground, the property of the Metro- 
politan Board of Works, close to Abbey Mills, near Abbey 
Creek, in the parish of Westham, in Essex. From this point, 
after being raised about 36ft. by the pumps, the sewage will be 
conveyed by three parallel lines of sewers to Barking Creek. At 
a little distance beyond the station the three lines of sewers are 
passed over the Channelsea river and Abbey Creek; then over 
Marsh-lane and the North Woolwich Railway, and so finally to 
Barking Creek, where it will be received in a reservoir 94 acres in 
area and 164ft. deep, in which the sewage will be stored about 
eleven hours each tide. 

The machinery will differ in many respects from that at Crossness, 
especially in the construction of the pumps, which will be of the 
double-acting piston class, while those at Crossness are of the 

iunger type. It will consist of eight pumping engines, twelve 

ilers, and sixteen sewage pumps. One of the engines we illus- 
trate at page 180. It will be seen from the ground plan of the 
pumping floor at page 176 that the engine-house will be in the form 
of a eross, two engines being located in each arm side by side, 
the cylinders being all disposed centrally, with the large air vessel 
on the mains within the group. In this engraving are given also 
sectional details of the sewage pumps, &c., so clear as to require 
little description. 

The engines will be of the kind known as double-acting con- 
densing beam engines, made according to the most improved con- 
struction and design, and will be perfectly balanced when in and 
out of action, and finished dead bright in all parts usually so 
finished by the best makers of first-class waterworks engines. 
The cylinders will each be 54in. diameter and 9ft. stroke, with 
steam cases, valves, steam chests, pipes, \c., effectually covered 
with double-felt clothing, with intermediate and outer canvas 
coverings, each painted in two coats of white lead and oil, 
mahogany jackets, covers and false covers, raised bottoms, turned 
column nozzles, polished hand gear, and wrought column stan- 
dards, shafts, rods, levers, and handles, and double-beat brass 
valves of the Cornish type, brass throttle valves, brass upper blow 
valves, three-pin glands (brass bushed), brass grease cocks, cast 
steel piston rods, metallic spring pistons of the most improved 
construction with brass pins, expansion joints, bright valve 
bonnets, case-hardened nuts, waste cocks and waste pipes to carry 
the condensed water from the cylinders and easily accessible from 
the engine-house floor, and all other appendages complete. The 
nozzles will be placed on the back of the cylinders, opposite to and 
symmetrical with each other. The steam will enter the nozzles 
from the branch steam pipes, which will each be of 10in. diameter, 
and have brass-faced side valves to operate both as stop valves 
and as regulating valves, worked by means of a bright vertical 
shaft and a pair of spr wheels to be put in motion by hand from 
the engine-house floor. There will be two double-beat steam 
valves of clear areas each equal to at least 80 circular inches 
through every part, and two double-beat exhaust valves of clear 
areas, each equal to at least 120 circular inches through every 
part. All the passages within the nozzle to the condenser along 
which the steam will flow will have clear areas of not less than 
189 circular inches through every part, and all abrupt angles will 
be rounded off in the castings, 

The beams will each be 70in. deep in the centre, having top and 
bottom flanges each 88in. sectional area, and the web will be 24i 
in thickness. The plummer blocks will be supported by a cast 
iron moulded entablature and arches and four cast iron moulded 
columns placed on and bolted to a cast iron girder, and will be 
37ft. 65in. long between the extreme centres. All the gudgeons 
will be of wrought iron, case-hardened in the working parts, or of 
Bessemer cast steel, and will be inserted into holes truly bored 
through the bosses in the beams for that purpose, so placed as to 





* See THE ENGINEER for Jan. 5th and 12th, 1866, 








vide j the principal centre lines, 5 mage to 
the follwing lending imensinn Iy_-Distance centre 
of to centre line of cylinders, 18ft. Gin.; ditto, to centre 
line of inner end sewage pumps, 9ft. 3in.; ditto, to centre line of 


18ft. Gin.; ditto, to centre line of outer end sewage pumps, 
oft dia 


other packing of the most improved description, and will be fitted 


to wrought iron piston rods, cottered to pump rods, and 

through suitable stuffing-boxes in the pump covers. of 
these a a will be bolted down to stones as shown, and stayed at 
the sides to the cast iron standards which carry the girder under 
centre pillars by means of girders bolted thereto and to the 





The air pumps and condensers will be of 27in. and 30in. diameter, 
in suitable cast iron eisterns fixed in front of the cylinders 
afid fitted with hot wells, lower blow valves, and sluice valves, 
and with waste pipes, and will have brass foot valves, brass 
bucket gratings, brass delivery valves, and brass facings to each, 
and also improved hemp-packed buckets, together with proper 
brass injection cocks oar east iron injection pillars, with levers, 
rods, handles, and indexes complete. The waste pipes from hot 
and cold water cisterns will be turned down into the reservoir 
under the engine-room floor. The cold water pumps will each be 
20in, diameter and 27in. stroke, and be fitted with common 
buckets and clacks, These will each draw from a vacuum 
vessel 2ft. in diameter and 7H. Gin. high, to which an 18in. suction 
pipe to reservoir under eiginc-room floor, with hanging valves and 
Sindbore piece, is to be attached, as shown in our engraving. 
The feed pum ve a cast iron plunger of 7in. diameter 
and 27in. stroke, eed gene stuffing-boxes, and brass valves, and 
Gin. delivery pipes, pump to be united to an air vessel 2ft. 
diameter and Bf. Bin. igh, to which will be attached a Gin. feed 
pipe, enlarging to 8in. its junction with the corresponding 
ipe from a second air vessel. Three of these 8in. pipes will 
eliver into a pipe 12in. in diameter, carried round the well in the 
centre of the engine-house, from which the feed-water will be 
conveyed through a 16in. pipe to a 12in. pipe, branching right and 
left to the two sets or ranges of boilers, and returned to and along 
the front of the boilers; that portion, however, in front of the 
boilers is to be gradually reduced to 6in. diameter at the extreme 
end of each range of boilers. From the last-mentioned pipe will 
descend at and in front of every alternate boiler a 4jin. pipe with 
a 3in. branch right and left to each boiler. These pipes will all be 
furnished with valves at the several junctions to enable communi- 
cation to be made with or shut off from any one of the feed pumps 
to either set of boilers, and will be fitted with all proper escape, 
regulating, and drain valves and cocks complete. The connecting 
rods and cranks will be of cast iron, the crank shafts of wrought 
iron, and the crank pins of steel. A cast iron trough or race will 
be provided for each crank. 
The fly-wheels will each be of 27ft. in diameter, with rims 18in. 
deep and 1lin. wide, so as to enable the engines to pass their 
centres with facility when working at a slow speed. The rims will 





ig pipe from the sewage a delivery valves. A cast 
iron circular trough or culvert will be placed in the centre of each 
cross arm of the engine-house parallel to the main beams for the 
reception of the sewage from the pumps, as will be seen from the 
plan. Three of these culverts will be 6ft. in diameter, and one 
10ft. in diameter, for a length of 33ft., and 1Oft. Gin. diameter for 
the remaining length of 12ft. A cast iron air vessel, 13ft. internal 
diameter at the lower end, and 11}ft. at the upper end, extendin, 
to the under side of the girders of engine-room floor, will be fix 
at the intersection of the four arms of the culverts. The whole of 
the culverts and air vessel to be constructed so as to sustain with 
safety a pressure of 20 lb. per inch super. Air pumps with cocks, 
valves, pipes, rods, and shafts will be fixed for charging the several 
air vessels, and all requisite discharging valves, cocks, and pi 
fitted to pumps, delivery troughs, &c., with proper appliances for 
opening and closing the same. 

The boilers, of which there will be twelve, will be Cornish 
boilers, 8ft. in diameter and 40ft. in length. Their position and 
construction we shall illustrate in an early impression. There 
will be two flue tubes, each 3ft. 3in. in diameter, extending from 
the front of the boiler for a length of 12}ft., and united into one 
furnace tube, 4ft. in diameter, in front of the boiler by a breeches 
piece. The shell of the boiler will be j;in. in thickness, of best 
Staffordshire oa lap rivetted, connected to the ends, which 
will be yin. thick, by gusset stays and angle irons. The two 3ft. 
3in. tubes to be y4in., the breeches piece jin., and the 4ft. furnace 
tube yin. in thickness, all of guaranteed Lowmoor iron, and to 
have butt joints, with T-iron covers. The breeches piece will be 
stayed by two vertical tubes, one 10in. and the other Gin. in 
diameter. The ends of plates forming longitudinal seams in shells 
of boilers will be doubly rivetted, and all holes throughout will be 
drilled and rimered out, Each boiler will be fitted with one man- 
hole, with wrought iron frame rivetted to boiler, and with faced 
cover, and will be tested in the maker’s yard under the engineer’s 
inspection for two days, at a pressure of 100 lb. per square inch. 
Each boiler will be furnished with the following fittings:—One 
nozzle with 12in. screw steam stop valve, brass-faced, two 6in. 
safety valves, with levers and weights graduated to a pressure of 
| 40 lb. per square inch, one lock-up safety valve, one self-acting 
steam whistle, one atmospheric valve, one Chandler’s 12in. water 





be neatly hollowed in the angles, and both rims and arms neatly | gauge, — gauge cocks, and one Bourdon’s pressure gauge, and 
one Jin. chec 


panelled on the faee, and each provided with a cast iron trough or | 





and stop valve to feed pipe. Also dampers, damper 
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race. For moving the engines when on the dead centres there 
will be a toothed wheel bolted on the face of the fly-wheel next the 
wall, taking into a crab with shifting handle shaft and lever, so 
that all parts of the crab gearing shall be at rest when not re- 
quired. 

The valve gear will consist of shafts, silent gearing, cams of not 
less than 5in. radius, carefully shaped and properly adjusted, 
plummer blocks, adjustable valve rods, and levers, and other usual 
sppendages; and the steam cams will be so arranged as to enable 
the steam to be cut off at any variable length of stroke, and to 
these cams the action of the governor will applied. An alter- 
native arrangement will also be made for cutting off the steam at 
any length of stroke, independent of the action of the governor, 
with index-hand, pillar, levers, &e., to show to what extent the 
steam is cut off. Also to the governor will be attached suitable 
means for regulating the amount of injection water. The governors 
will be Pitcher’s patent, driven from the fly-wheel shafts by wood 
and iron bevel wheels, placed underneath the floor of the engines. 
The governors will be so adjusted as to admit of the speed of the 
engines being limited to eleven revolutions per minute. 

he sewage pumps, sixteen in number, will each comprise a 
barrel 3ft. 10jin. in diameter, and an upper and lower valve box 
with two sets of valve seats in each box, one for suction and the 
other for delivery; also a suction pipe communicating with upper 
and lower suction valves, and a delivery pipe communicating in 
like manner with the upper and lower delivery valves, and at its 
lower end by means of a branch pipe with the main discharge 
culvert. In this branch pipe will be fitted a brass-faced slide 
valve worked by a screw and spindle from the engine-room floor. 
A double-faced valve of similar make will also be fitted between 
the suction pipe and the upper suction valves, and a Gin. opening 
left in the top of the upper valve box, fitted with a loaded valve, 
and furnished with all necessary means for readily lifting and 
closing the same from the engine-room floor. Each valve seat will 
be divided into nine openings, each lft. 3in. by Sin. in the clear, 
each opening being closed by leather valves with wrought valve- 
irons on back and face. The valves shall be suspended from lugs 
on back valve-irons, on rods turning in eyes cast on the valve seats. 
The valve seats will be very accurately cast and faced. The valves 
will be interchangeable. The leather employed for the valves will 
be of the best description of hide }in. thick, and will have laid in 
the tanpit for a period of two years. No belly pieces, or other soft, 
thin, or porous parts, will be used. The pump pistons will be 
3ft. 104in, in diameter, with a stroke of 4ft, Gin., with hemp or 
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frames, balance weights, balance rods, fastening screws, chains 
and pulleys, fire-bars, bearers, bridge plate, dead plate, draught 
doors, ash-pit plates, wrought iron double-plated folding furnace 
door and door frames, cast iron bearers for boilers, mud door, 
blow-off or mud taps, with 100ft. of 12in. pipe to each range of 
boilers, and all other apparatus, matters, and things whatsoever 
shown upon the drawings or necessary and proper for the perfect 


| working and safety of the boilers. Two mercurial syphon steam 


gauges will be provided and fixed where directed, to show 40 1b. 
pressure, with brass mountings, graduated scale, pipes and cocks, 
complete. The nozzles with 12in. steam valve of each three adja- 
cent boilers will be connected together by a 9in. steam pipe, and 
from the centre of the three valves a branch pipe 14in. in diameter 
will connect the steam pipe with a steam chamber of ,;in. boiler 
plate, and 4ft. in diameter. This chamber will extend over each 
range of boilers at the back of and parallel to the 9in. steam pipes, 
but will be divided at its mid length by a short length of 14in. 
cast iron pipe, fitted with brass-faced slide valve. All the cast 


| iron pipes will be fitted with expansion joints. From the end of 


the steam chamber next the engine-house the steam pipe will be 
continued of cast iron, 20in. in diameter, and turned down under 
and across the engine-room floor to meet the pipe from the opposite 
range of boilers, and from a point midway across the engine-house 
the pipe will be returned at right angles and 28in. in diameter to 
the well at the intersection of the four arms of the engine-house, 
round which it will be conveyed 20in. in diameter, with connec- 
tions and branches therefrom to the several steam cylinders of 
14in. and 10in. respectively. All the pipes will be well and effec- 
tually clothed, and to be fitted with valves, as shown in the draw- 
ings. To give access to the steam and feed pipes a gangway will 
be formed round the central well of the engine-house of open iron 
plates, carried upon cantilevers and girders, and furnished with 
iron hand-rail. 





The materials, workmanship, and finish of the said engines and 
| other works will respectively be the best of their kind, and no part 
| of the engines will be of less strength than is equivalent to at least 
| ten times the maximum pressure (estimated at 35 tons) of the steam 
| on the piston, the engines being intended to work expansively with 
| a pressure on the boilers of about 30 1b. per square inch above the 
| pressure of the atmosphere, and to elevate the sewage water to a 
| maximum height of 36ft. 
| It would not be easy to do justice to the elaborately ornate 
character of the design as a whole. We shall shortly publish 
| drawings to an enlarged scale of the entablatures a i 
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carrying the plummer blocks of the beams, from which ounetbing i 
may be learned of the beauty of the machinery. The design 
the engine and boiler, the chimney stalk, and, in fact, of eve 
portion of the whole structure, goes infinite credit to Mr. Bazal. 
gette and his staff; while we are at a loss to detect a single feature 
calculated to unnecessarily increase the outlay. : Until we have 
placed our readers in full possession of the details of this dainty 
of machinery—if we may use the words—it would not be 
well to s further of its merits. It is to be regretted that in 
the locality in which it will be erected it will not have half the 
attention it deserves. North London will feel its influence in the 
promotion of cleanliness and health far more than as an example 
of high art in engineering. 











LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 
THE WATERWITCH, VIPER, AND VIXEN. 
Sre,—In your last ication, giving an account of the recent 
trials of these vessels at Stokes Bay, in your introductory observa- 


tions you have expressed several unfavourable views and opinions 
pened ad the hydraulic or jet propeller, to which I hope you will 
allow me a few words in reply. 

** At this moment,” you say, “‘ very little has been decided as to 
the actual value of the scheme.” Allow me to say to this that a 
great deal has already been done and decided. The Waterwitch 
gun vessel has been fitted with this propeller and tried against her 
sister ships with twin screws, Viper and Vixen, of the same power 
and displacement, and as nearly alike as the two systems will 
admit of, and the result was that at the trials at the lin the 
Waterwitch made, by the Admiralty reports, 9°9 knots, while the 
Vixen made only 9°0, and the Viper 9°1, showing thus a large per- 
centage in favour of the hydraulic. At Stokes Bay the trials, as 
reported, show that the hydraulic beat the Vixen again by about a 
quarter of a knot, while the Viper had the advantage to about a 
corresponding extent. As the Viper, however, at the Maplin— 
— and no doubt doing her utmost— made only 9°1 knots, it remains 

et to be proved how she could possibly perform the feat at Stokes 
Bay of doing the work of 150 extra horses with 50-horse power 
less, with same boiler and same engines. Assuming, however, for 
argument’s sake, the entire accuracy of the results as given of 
those trials, they still prove that the hydraulic holds its own 
against the best double screws; and this shows that very much, 
instead of ,“‘ very little,” as you say, has already been decided as to 
the actual value of the hydraulic system. One single success is 
= as good as a hun If the hydraulic does well in the 
asta so will it do in any other vessel, or any number of 
vessels, 

You further state ‘it is eo eae A certain that the best arrange- 
ments for applying it (the hydraulic system) in practice have yet 
to be designed,” and “‘ that the great loss of power manifested by 
both the Nautilus and Waterwitch,” is easily accounted for by the 
defective arrangement of the machinery—especially the turbine.” 

It may be safe, as a general remark, to guess that “‘ the best 
arrangements have yet to be designed;” but where is there any 
evidence of t loss of | ned manifested in either Nautilus or 
Waterwitch? or of ‘the defective arrangements of the machinery 
—especially the turbine?” The practical fact already known is 
that the hydraulic has beaten the screw with the Ruthven arrange- 
ments; and that, too, in the first large vessel ever built; while the 
screw has had the benefit of nearly thirty years of previous perfecting. 
Having accomplished this, there cannot—it is but reasonable 
to think— be anything very ‘‘defective in the arrangements— 
especially the turbine;” nor is there much left to be gained. 
Certainly, that ought not to be styled a bad or defective arrange- 
ment which already beats the old established propellers. 

Neither has there been any loss of power proved in practice with 
either Nautilus or Waterwitch. What the latter hasdone has just 
been stated; but the Nautilus, with her sister up-river vessels, has 
shown equal superiority. The Nautilus, as reported by all the 

ress, at the trial in March, 1860, beat, at a fair race, the 
olunteer (Citizen Company’s vessel), though the latter had 
greater horse power, less displacement, and much finer sailing 


es. 

Perhaps the ‘loss of power” to which you refer is not the loss 
as shown in the practical experiments—but the loss which 
mathematicians have proved. Here I shall not attempt to dispute 
with them. They have clearly demonstrated, as your pages 
recently showed, that four-fifths of the whole power was wasted 
by the hydraulic, and there is nothing to set against this authority 
but the practical fact that if the hydraulic, which beats the screw 
and paddle, waste four-fifths of its power, these other propellers 
must waste even still more. W.B. 

London, 26th August, 1867. 

NEWSPAPER “ RATTENING.” 

Sir,—I wish to call your attention, and that of your readers, to 
a mode of procuring advertisements adopted by the proprietors of 
a scientific journal published in London, which, in my opinion, 
very much resembles a practice lately in vogue at Sheffield. 

The facts which I have to lay before you are these:—I am a 
member of a firm of mechanical engineers, and we advertise in 
most well-established scientific papers for the purpose of assisting 
the sale of the machinery manufactured by us. After repeated 
solicitations I was induced to give an advertisement for a short 
period to the journal in question. On the expiry of the term 
agreed upon I was, of course, asked to renew the advertisement, 
but I thought proper to decline its continuance, as we had not 
obtained any return for our money in the shape of orders. Imme- 
diately there appeared in this journal one of the most untruthful 
and scurrilous articles ever penned, evidently specially written 
and designed to damage the reputation of machines manufac- 

by my firm. A copy of an American paper, in which the 
article was inserted, was a few weeks awe’ posted in London 
to us anonymously, bus I could see at a glance the source from 
which it came. 

Now, Sir, my idea of the manner in which a newspaper ought to 
be conducted has always been that if it aspires to become any- 
thing like a truthful organ of a profession it ought to have its 
editorial department distinct from the publishing and advertise- 
ment departments, so that the a and judgment of its editor 
should be letely unbiassed by the contents of its advertising 
columns. Here, however, we find the closest connection. 

When an editor acts in the capacity of advertisement 
canvasser, it need not be a matter of surprise that the public 
should get articles or awe to them deviating from the truth, 
and others strongly influenced by a ‘‘ page advertisement.” It may 
be, in one sense, quite ——— that advertisers who pay for it 
should be hoisted into the position of the most successful and 
celebrated engineers by the aid of the editorial lever; but when the 
editor, in giving a “‘lift” to his ‘full page” friends, makes a 
fulcrum of those ~ will —_ advertise, I consider, Sir, that such 
a proceeding is as fair an attempt at tyranny and terrorism as ever 
‘was practised by a Sheffield trades’ union. 4 

In my case 1 may add that I do not know the editor—the re- 
sponsible author of the criticism to which I have referred—the 

y communication I ever personally received from him being a 
letter wherein I was ingeniously flattered by being asked to lend 
the weight of my name as subscriber for the first appearance of his 
journal, which was, however, not given. 

‘I believe I am only one of many who have been similarly treated 
by the journal to which I refer, and it would be well if others 
would come forward—as one firm has already done—to more fully 
expose a disgraceful system of obtaining advertisements. 


‘ DRAUGHTSMEN’S BENEVOLENT SOCIETY. 
1R,—I quite coincide with the opinion of your correspondent, 
An Assistant,” The time has indeed arrived for ‘‘ something 











decided to be done,” and the sooner the 
draughtsmen and assistants are—more by goa! 
time, when engineering business is, to say the least of it, dull—in | 
a far worse position than the mechanic, who has his trades’ union, | 
and y a friendly society as well, to fall back upon when he | 
is sick or out of work. This is not the case with the class of men 
who are employed as draughtsmen and assistants in engineering 
firms, Y at these very men must necessarily have a superior educa- 
tion, their scientific knowledge alone must be far greater than is 
required of an ordinary mechanic, and an assistant must 
be capable of directing, and even ing, the work which he 
lays out and sends to shop to be executed; he must also dress 
respectably, andI am confident that the t majority of draughts- 
men will with me that it is y ible to do so, and at 
Sows So Bre drum & 6 tandems Sie Semen om 9 
rarely exceeding t of a competent fitter or turner, an 

which is, in a vast number of cases iderably less than the 
average wages of those mechanics. in, a draughtsman—as we 
all know too well—has more difficulty in obtaining a re-engagement 
than any reasonably good workman, however good his recommen- 
dations as to character and ability may be, I might say more in 
favour of this much-needed association which benefit a | 
class of intelligent and hard-worked men, but I have already 
taken up too much of your valuable 3 T only hope that others 
more competent than myself will at once move in the matter, and 
that at last ‘‘something decided will be done.” 

London, August 27th, 1867. A DRAUGHTSMAN. 





THE EFFICIENCY OF HEAT ENGINES, 


Sir,—In Toe Encrineer of July 12th I endeavoured to illustrate 
the ne of airas a fluid for the transmission of the power of 
heat, by a very simple example of the application of heat to air 
and water according to the first law of dynamics. I also referred 
to what appeared to me a popular error in the application of the 
second law of thermodynamics, and invited scientific men to show 
wherein my statements were not correct, and to explain the 
apparent conflict between the first and second law. No one has, 
to my knowledge, done so. In Tok Enainger of June 28th 
Professor Rankine states that the external work done in 
evaporating water under the mean atmospheric pressure is less 
thaa 74 per cent. of the whole work, the remainder, or 92} per 
cent., being internal work, and that the internal work done in 
expanding air by heat is practically inappreciable. In the same 
article he also states that the second law of thermodynaim cs 
informs us that in order that the whole heat expended in « 
heat engine may be converted into external work, it is necessary 
that the temperature of the condenser or refrigerator should be 
the absolute zero, a temperature unattainable by human means. 
I demonstrated by a fair example, in THE ENGINEER of July 12th, 
that it was not necessary in an air engine. In THr ENGINEER of 
July 19th, Professor Rankine makes an explanation, which I 
understand to be substantially this: if in the air engine it is not 
necessary to make use of 461 deg. Fah. below zero to utilise the 
full value of the heat expended, 92) per cent. (which is the 
difference in the external work done by heat in expanding air and 
steam) must be lost in compressing the air. 

In THE ENGINEER of July 26th I showed by quotations from a 
** Manual of the Steam Engine” that theoretically there was nothing 
lost by compressing air—that it would give out the same power by 
expansion which was consumed by compression, In THE ENGINEER 
of August 2nd I am informed that, practically, in an air engine 
the heat produced by the compression of the air is wholly and 
unavoidably lost, and as I understand it, implying that con- 
sequently the whole power expended in compressing the air is lost. 
Is itso? Willa cubic foot of air when compressed into half a 
cubic foot and allowed to stand under pressure until the heat pro- 
duced by compression is radiated, remain in the space of half a 
cubic foot without force? Certainly not. It will expand with 
nearly the force expended in compressing it, and by supplying 
about 143 deg. Fah. of heat during expansion, the work performed 
would be the same, Now is the 143 deg. of heat, which appears to 
be all that is lost by compressing the air, 924 per cent. of all the 
heat imparted to the air in a properly constructed air engine? To 
double a volume of air by heating it, requires 490deg. Fah. 
143 deg. is about 30 per cent. of 490deg., leaving 70 per cent. 
for air against 74 per cent. for steam. 

Perhaps it may be more satisfactory to the public to have some 
practical demonstration in proof of the theory that air is a more 
economical fluid for the transmission of the power of heat than 
water. My air engine now on exhibition in the park is, fortu- 
nately, so constructed as to give a perfect demonstration of the 
truth of this theory. It will be perceived by reference to the 
drawings, published in Tak EnGineer of June 7th, that the 
engine is provided with a tubular boiler or regenerator, for the 
purpose of transferring the heat from the exhaust air to the air on 
its way from the air pump to the furnace, when it is used as an air 
heater. When used as a steam generator the air passages are 
closed, the boiler filled with water, the steam pipe connected with 
the furnace, and the heat of the exhaust is imparted to the water. 
All other conditions remain the same; the same amount of heat 
must pass to the regenerator in the exhaust air whether it is filled 
with water or air, and, consequently, if there is any difference in 
the efficiency of the fluid it will be manifest in the work done, 

We discovered long ago that, in practice, air was more efficient 
in the regenerator than water, and we have recently made several 
trials to determine as nearly as possible what the difference is. 
In making the trials 152 |b. a coal were weighed out for 
each trial, and 66 lb. of it were put in to make the fire 
and get up heat to start with. In about 45 minutes after lighting 
the fire the engine was started, and the pressure maintained at 
10 lb. by supplying coal in small quantities about once in ten 
minutes whileit lasted. Uniformity of speed was kept up by a friction 
brake on the fly-wheel; the power indicated was 13:3 horse power. 
With the air regenerator the engine ran on the 66 Ib, of coal sup- 
plied to the fire after starting six hours; with water in the rege- 
nerator it ran 4h. 40min. on the same amount of coal; without 
the regenerator it ran 3h. 40min. on the same amount of coal. 
Deducting the time run without the regenerator from the time 
run with air in the regenerator we find the engine ran 2h. 20min. 
on the heat imparted to the air in the regenerator. Deducting the 
time run without the regenerator from the time run with water in 
the regenerator we find the engine ran one hour on the heat im- 
parted to the water in the regenerator, showing that in actual 
practice the same amount of heat will do more than double the 
quantity of work by expanding air than it will by expanding water 
and steam. If the second law of thermodynamics teaches that 
there is no difference in the efficiency of the fluids it certainly 
does not harmonise with facts established by experiment. 

If any scientific men would like to witness the experiments we 
should be most happy to give them the opportunity. 


Paris Exposition, August 27th, 1867. P. SHAW. 





JACKETTED CYLINDERS, 


St,—If Messrs. Aveling’s object in sending you the sections of 
their pote’ de gma! and our traction engine cylinder, published in 
your last, had been to induce a fair comparison of the two, they 
would have given a description of ours as well as of their own, and 
it would have been manifest that one is totally different from the 
other in principle, and bears no more resemblance in detail than 
necessarily exists between one jacketted cylinder and another placed 
in similar position. 

We are at a loss to know upon what grounds they intend to put 
in foree the threat which they make your paper the vehicle of con- 
veying tous. Because they put their so called ‘‘dome” on the 
fore part of the engine, does it infringe their patent to put the 
working cylinder in the fore part of a traction engine? Or, would 
the infringement be confined to putting a steam or in ordi. 








better. Engineers’ | nary language a steam jacketted cylinder, on the fore part of the 
at the present | engine? 


f Messrs. Aveling have, as they appear to suppese, legal remedy 
against us, and intend to put it in force, why do they not do so in- 
stead of in this way forcing themselves upon your columns, and thus 
necessarily dragging us after them. 

Ipswich, Aug. 28th, 1867, E. R, and F. Turver. 





OPENING OF THE MONT CENIS RAILWAY. 


THE two Alpine railways, the one through and the other over 
Mont Cenis, are both bold engineering projects, but the last-named 
exhibits, if it may be said without offence, the smartest jockey- 
craft, The first started project for connecting France and Italy 
by railway was by’the route which includes a tunnel of about 
seven and a half miles long through Mont Cenis, with nearly 
thirty-five miles of very difficult approach to the tunnel, twelve 
miles from St. Michel to Modane on the French, and twenty-two 
and a half miles from Susa to Bardeneche on the Italian side. 
The works for this important communication are of almost, if not 
quite, unprecedented magnitud costliness, and were fram the 
commencement expected to occupy the labours of a considerable 
series of years, They were commenced, backed by the imperial 
and royal resources of France and Italy, in 1857. Of the forty- 
two miles of this mountain railway, only about five miles of 
tunnel has been in part made up to this time, and this portion, 
being driven from the openings on each side of the mountain, is of 
course the easiest of execution. On the most favourable estimate 
the next decade will be far advanced before the tunnel line can 
be opened. A company of Englishmen stepped in after these 
works were commenced and persuaded the imperial and royal 
promoters that they could give them the advantages of railway 
communication for a number of years before the route could be ready. 
This they proposed to accomplish by going over instead of through 
the mountain, and almost all that they needed, in the way of 
concession, was the use, toa certain extent, of the Government 
roads through the pass, facilities which they duly obtained, and 
now their line, only about six and a-half miles longer than the 
‘* direct” tunnel line, is practically finished, and was inspected on 
Monday last by Captain Tyler, R.E. Official -intervention is 
called for, inasmuch as the Mont Cenis Railway will form part of 
the route by which the Eastern mails will in future be sent, at a 
saving of about forty hours. The experimental trip, which was 
most successful, was over the entire length of the line from St. 
Michel to Susa, forty-eight miles. The serious injury caused by 
the inundations of last autumn to the Government road, upon 
which the line is for the greater part laid, is now gompletely 
repaired, and the works throughout give the best promise of 
stability, Between St. Michel on the French, and Susa on the 
Italian side, the village of Lanslebourg is perched about halfway. 
St. Michel is 2493ft. above the sea, Lanslebourg is 2U099ft. higher, 
and the summit, about six miles from Lanslebourg, and between it 
and Susa, is 6332ft. above the sea, On this section 2240ft. is 
ascended by an average gradient of lin 14. From the summit to 
Susa, fourteen miles, the average gradient is 1 in 17, but three 
miles being comparatively level, the prevailing gradient on this 
length is really 1 in 12. The Fell system of traction, adopted upon 
the line, was tried on this occasion upon what may be pro- 
nounced an adequate scale, and gave conclusive evidence of its 
safety and efficiency. The existing traffic across the Mont 
Cenis is very great, and may be expected to be largely. in- 
creased on and after the opening of the line on the Ist October 
next, The average passengers both ways daily by road is about 
220, with abou; 120 tons of goods daily. The number of horses 
engaged in the conveyance of passengers and goods across Mont 
Cenis is about 1200, which, allowing ten miles a day to each 
horse, gives a daily average of about 12,000 miles travelled. In 
the event of the system of traction proving indisputably safe—as 
there is the best reason to believe it will—there can be little doubt 
that this overground line will prove the preferred permanent 
route, as there are few travellers who will not prefer a slight 
detour, an hour or two’s detention, and a pretty stiff gradient, to 
a seven and-a-half mile tunnel. 

Captain Tyler was accompanied in his trip by Mr. Brunlees, 
engineer-in-chief of the line; the Duke de Vallambrosa, Mr. Alex. 
Brogden, ane Mr. Fell, directors; Mr. Bell, resident engineer; Mr. 
Blake, who has carried out the works for the railway and the re- 
paration of the road for Mr. Brassey; Mr. Alexander, who has 
superintended the construction of the engines; Mr. Barnes, loco- 
motive superintendent; Captain Bernout, R.E., and others. The 
most lively interest was manifested in the trip and inspection at 
St. Michel, Lanslebourg, Susa, and along the whole route. 

With the formal opening of this line in October railway commu- 
nication will be complete between Calais and the south of Italy. 





METROPOLITAN MEAT AND POULTRY 
MARKET. 
No. IL 
On p. 172 will be found further details of this beautiful struc- 
ture, consisting of half clevation and half section of central 
roadway, and part of a longitudinal section through the same. 








AGRICULTURAL ENGINE TRIAL AT BILLANCOURT ON THE 26TH 
Inst.—The following table gives the results obtained at the first 
day’s trials of portables at Billancourt, to which we have alluded 
in our notice of the French Exhibition for this week. We have 
not yet received particulars of the second day’s trial. It was, how- 
ever, not of much importance, there having been only three 
engines—one English (Allen’s engine, by Tuxford and Sons), and 
two French—tested. Weshall feel much interested in hearing the 
result of the trial of the former engine, which is, in reality, a port- 
able on Woolf’s principle. 
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Marshall and Sons .. 8 | 65 | 147 83 |3,, 30 ,,| 228 | 4°7| 104 
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The breech apparatus employed by Messrs. Ransome and Sims, 
in the trial of their 10-horse ) gue portable expansion engine, 
consisted of a strap with hard wood blocks applied to the fly- 
wheel of the engine, the ends of the strap being united by a right 
and left-hand screw for obtaining the necessary grip. On one side 
of the wheel a scale for — the load was suspended by a 
leather strap forming a vertical tangent to the fly-wheel and main- 
taining the load at a constant distance from the centre; on the 
opposite side of the fly-wheel a similar vertical strap carried a 
spring-balance, the bottom of which was attached to a fixed point 
near the gronnd. The application of the spring-balance on the 
side opposite to the load forms the principal feature of this 
arrangement, the spring-balance being the index, showing at once 
any variation w ro, ey in the friction of the —. 
on the fly-wheel, and also ishing a means of adjusting the | 

to tho required speed, for on tightening up the strap the spring 
balance will indicate less, which is equivalent to adding more to 
the load, and the engine will run slower. 
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PUMPING ENGINE, ABBEY MILLS, METROPOLITAN MAIN DRAINAGE. 
MR. BAZALGETTE, ENGINEER. 
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NOTICE. 

*,* The office of Tue Enererr at the Paris Exhibition 
is situated close to the round the building, 
and opposite to the English boiler-house. Our corre- 
spondents in Paris will be ha cw oe oe 
of our English or continental subscribers visiting t 
Exhibition. 

Messrs. Kirklands have undertaken the agency of this 
journal at the Exhibition, and it will always be found on 
sale at their English newspaper office, Gallery VII. 


TO CORRESPONDENTS. 
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evening of each week. . ; 
intended for publication must be accompanied by the 
names and addresses of the writers,not necessarily for insertion, 
but as.an evidence of good faith. x 
*,* Wecannot undertake to return drawings or manuscripts, and 
must tour correspondents to keep copies. 
FERRO JUNIOR.— Yow have sent neither your name nor address. 
A YOUNG READER.—About twenty revolutions of the crank shaft per minute, not 


more with le 

A. CRAIG.—Your letter partakes too much of the character of an advertisement 

suitable for insertion. 

T.—If you have cast steel ingots for sale advertise them. They are in 
demand, toa large 

8. P. (Somerset).— We have forwarded your note to the parties you mention. 
Doubtless will communicate with you. But have you not seen their adver- 
tisement in our front page? 

F. D.—The patent to which you refer is somewhat irregular in the way in which it 

ified. We think you would find it more satisfactory to examine the case 
yourself at the Patent-office, Southampton-buildings, Chancery-lane. 

G. G.— Your method of finding the relation which exists between the diameter and 
the circumference of acircle has no pretensions to minute accuracy. It is far 
simpler to multiply the diameter by 3°14, while the result is quite as accurate. 

T. A.—You cannot examine a ification, The complete specification 
may be examined shortly after it is filed, and before it is published in the shape 
of a blue-book, by paying a small fee at the Great Seal Patent-ofice, - 
am; a hancery-lane. 


3 any attempt has ever been made to test the resistance 
of the Waterwitch by towing her and registering the strain on a 5 
There are no reliable available datu to show what is the maximum efficiency of 
the injector as a means of raising water. 

W. B.—Humber's ** Treatise on Bridges,” last edition; “‘ Examples 
and Viaducts,” by Haskoll. “ Clarke’s Treatise on the Britannia and Conway 
Bridges,” though not, new, you will find sound and useful. There is a dictionary 

echnica! terms, published by Weale, which may suit your purpose. 

Srom is 


each name :—Henry, 49 sec.; Joslyn, 47 sec.; Barton, 57 sec.; Bacon, 54 sec. ; 
Peabody, 53 sec. ; Remington, 50 sec.; Sharpe, 51 sec. ; Soper, 39 sec.; Fosbery, 
sec. ‘ 


amount of work done, Belting is not an é 

and on this the depreciation will be about 45 per cent. 
ciation on engines is about 9 per cent., and on boilers a 
tng wear and tear. 

G. MELLOR.—The formula to which you refer is not satisfactory. The following 
you will find accurate:—V = 48 V ota 1 there V is the velocity in feet 
per second, h the head in feet, and a the diameter of the pipe in feet. Let Q be 


the quantity discharged in:cubic feet per second, then 31°7 d? Lui =@. 
These formule will not hold good for very short pipes of large diameter, 


SHALE OIL IN FRANCE. 
(To the Editor of The Engineer.) 

StrR,—Can you or any of your correspondents kindly give me, through the 
medium of your paper, the names of parties having interest in the recent dis- 
coveries of shale which are reported to have been made in France ? 

9, Victoria Chamb HENRY DAVEY. 

ENGINEERING SOCIETIES IN MANCHESTER. 
(To the Editor of The Engineer) 

SIR,—Would you or any of your correspondents be kind enough to inform 
me if there exists in Manchester a society for the discussion of topics connected 
with engineering which will admit an apprentice ? 








PREMIUM APPRENTICE. 





Advertisements cannot be unless before seven o'clock 
on ing in each week, The lines and under is 
three shillings ; each line afterwards, eightpence. line averages eight words ; 
blocks are same 
ments from the country must be 
THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it cun, if preferred, be supplied direct from 
the office on the following terms paid in advance):— 
Ha’ f-yearly (including double number) 

Yearly (including two double numbers) 


eee Cooenet 1 Ee pea ane 
to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE; other 

id communications to be addressed to the Editor of THE ENGINEER, 
163, Strand, London, W.C. 





MARRIAGE. 
On the 1th July, at Kussowlie, Punjaub, EDWARD TANNER, Esq., C.E., 
> vee second daughter of JOHN 8S. LISTER, Esq., J.P., of Saleby Grange, 


DEATH. 


On the 17th July, at Dinapore, Shahabad, from dysentery, W. PURCELL, 
lo» _ E.1.R., Calcutta, eldest son of the late F. Purcell, Esq., Dublin, 
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WORKING STEAM EXPANSIVELY. 


ALL engineers agree that to work steam economically it 
must be worked expansively, but engineers di as to 
the best method of constructing engines in which steam is 
expanded. The value of the principle is recognised, but 
wide differences of opinion may be met with as to the way 
in which the principle should be applied in practice. 
Although this diversity of opinion has acted as a stimulus 
to invention, it is more than probable that the progress of 
the steam engine towards the perfection of economy has 
been retarded by its existence. Men’ have sought to 
attain the same end by different means; very grave mis- 
takes have been made; much money expended to no pur- 
pose, and a fair proportion of talent wasted in consequence. 
is is bad enough, but the waste of time, money, and 
talent does not represent the worst. . Engines theoretically 
right in principle but ically faulty. in ..constructi 
have been forced upon the market, purchased and work 
to the disgust of purchasers. The general public of manu- 


rate for the space they fill. All single advertise- be 
accompanied by stamps in payment. 





prea bag wwners, and other employers of steam poweT 
seldom Now stem deeply below rm surface of din, 
or take much pains to draw distinctions between 
theoretical and practical shortcomings. In other words, 
all shortcomings represent practical’ commercial losses, 
and thus if a mistake is 4 in the — adopted 
in ing out any principle—say that of expan- 
dep~alle ult is attributed uite as much to the influence 
of the principle as to the lack of skill, knowledge, or per- 
ception of mechanical fitness in the engineer. Thus, if a 
manufacturer of cotton thread buys an engine which he is 
assured is constructed on ‘such a ‘principle ' that. it 
will save him much money in coal, and this engine 
is constantly out of repair, he will be almost certain 
to attribute the fact to the principle, not to the maker, 
provided only the workmanship appears .- & 
the workmanship is bad that is a different affair; 
but even then he will not be unwilling to think that the 
expense of applying the principle must, be so‘ great that he 
cannot expect to obtain first-class'workmariship aud the 


principle together for the price of first-class workmanship 
only. In this way an idea grew up many years ago, and 
is still sufficiently prevalent, that an engine to work expan- 


sively must becomplexand therefore liableto getoutof order. 
There is just such a basis of truth lying below this theory 
that it is difficult to combat it, and there can be no doubt 
that as a result engines in which the principle of expansion 
is fairly carried out do not receive that general recognition 
of their value as representing a good principle, which they 
deserve. We shall not attempt to prove that complication 
does not necessarily mean a liability to disarrangement; 
those who have had to deal with complex machines know 
better than to be led into error by any reasoning on the 
subject. In our eyes pe penny is a monstrosity in 
engineering. We wish it, of course, to be understood that 
we use the word with reasonable limitations. A machine 
is not necessarily complicated because it has a great number 
of provided no fewer can be used to obtain a pana 
end; but complexity commences the moment a single un- 
necessary or motion is introduced. We shall, there- 
fore, not dispute with those who assert that complicated 
steam machinery is more liable to get out of order than 
simple steam machinery, but we believe it may be shown 
that the fullest benefit which the principle can confer may 
be derived from expansion in engines of exceedingly simple 
construction; that no multiplication of parts or motions is 
necessary or desirable in such engines as compared with 
those in which steam is not greatly expanded, and that, in 
short, the whole question is one far more of proportion and 
arrangement of the members of a design than of anything 
else. Complexity in steam machinery generally represents 
the embodiment of the crotchets of an inventor, seldom or 
never the necessities of practice. 

Inventors have done their best and their worst with 
pistons, cylinders, connecting rods, and guides; but those 
members of the entire machine have such straightforward 
duties to perform, and are so simple in their nature, 
that we seldom or never meet with any complexity 
in their construction or arrangement. When we turn to 
the means adopted for distributing steam we find that we 
have, so to Yee entered a new mechanical region. The 
patents which have been taken out for “improvements in 
the valves of steam engines, and the means to be employed 
in driving the same,” may be counted by hundreds, and 
these most probably represent but a small proportion of 
all the inventions in valve gear which have been made. 
It may be stated, without fear of contradiction, that in 
complex steam engines the complexity is almost certain to 
exist in the valves and valve gear and nowhere else, in 
nine cases out of ten. It is not to be assumed that this 
complication is: introduced without a purpose, and im- 
provements in valve enerally “have for their object 
to effect a better distribution of the steam than can 
had from other means.” For this, then, links 
and cams, and double and treble eccentrics, and differential 
gear, and — shafts, and trip hooks and dash pots, and 
a multiplicity of valves, are employed. Before we can 
decide how far the use of any of these things—of any 
arrangement, in short, more complicated than the common 
three-ported valve face and slide driven by a single eccen- 
tric, is justified, it is necessary to determine exactly what 
the best principle’of distributing steam is; and, secondly, 
how far complex valve gear is calculated to give better 
results than gear of the simplest form. There is little 
trouble in doing this, although many inventors contrive to 
mystify themselves strangely in dealing with the subject. 

If the valves giving admission to and exit from a 
cylinder ' could . opened suddenly at the proper 
time, and if, further, the steam admitted worked with- 
out expansion, and entered and escaped from the cylinder 
without sensible frictional retardation, then would an indi- 
cator diagram taken under such circumstances be a perfect 
rectangle, shown by ¢, f, d, g; andif its altitude represented 
the boller pressure and vacuum combined, while its length 
represented the stroke of the engine, then would the 
diagram a the greatest possible amount of power 
which could be got out of the engine during any one stroke 
under the given limitations of boiler pressure and vacuum. 
We have now lying before us a diagram taken from a 
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steam fire engine, the valve of which has very little lap or 


engin 
lead, which is nearly a perfect rectangle; ; but such di 
are never taken from engines in which economy. of . uel’ is 
studied—a matter of no importance whatever.in steam, fire 
—s In all such} cases the diagram.,shows, a portion 
only of the complete rectangle, and it may be-divided into 





two parts; one of these represents the power exerted 
while steam continued to enter the tian, the other. 
the power exerted after the admission port was closed:by 
the steam expanding. Now as a perfect le 
would represent the greatest amount of power which 
can be obtained through ~any -single stroke, so will 
a perfect ‘rectangle represent the maximum develop- 
ment of power through any portion of’ a stroke to 
which that rectangle corresponds. ‘In the case of the 
practical steam engine ‘this rectangle can only be con- 
tained between a line a, b drawn across the diagram from 
the point where admission cease and the terminal line 


of the di c,d representing the maximum pressure in 
the cylinder. Under any circumstances that portion of 
the cylinder co nding to the rectangle must receive 


the same volume of steam from the boiler, that is to say, 
it must be filled; and it is therefore important that during 
this, the first portion of the stroke the engine should develo 
the greatest possible power; but this condition can only 
ensured when the action of: the  valves'is such that the 
first part of the diagram, as we have said; is approxi- 
mately a rectangle. if the valve opens too slowly the line 
of maximum pressure will be shown by e, d in the cut, and 
the space between it and c,d represents a loss of fuel, because 
while the piston moved through the space correspondin 
toe,c, it was not submitted to a pressure equal to thatattain 
subsequently; but before this maximum-pressure could be 
attained at all, the space ¢,c, d, had to be filled up to the 
maximum pressure by steam doing no work on the piston; 
the loss, in a word, exactly resembles in-character that 
due to clearance. If, on the other hand, the valve 
opened too soon a space would be cut off the rectangle at 
the lower corner (as shown by the dotted line), which 
would represent a loss of power, but not a waste of fuel, 
as the steam compressed would be available for the return 
stroke. - Still it is not expedient, from many ‘reasons well 
understood, that compression should be carried to excess, 
and therefore the more. nearly a perfect rectangle the full 
ressure part of the diagram is, the better, within certain 
imits. ’ és 

So much for the influence exerted on the shape of the 
diagram by the opening of the: admission and the closing 
of the exhaust port. We have now to consider the in- 
fluence of the mode in which the admission closes. If 
the valve acts quickly, expansion will commence at the 
point a; and if the cylinder be kept hot, the curve of 
expansion will be nearly that due to the operation of 
Mariotte’s law. If the port is not closed quickly, steam 
will continue to find its way into the cylinder, and the 
curve will be too high. It is true that the steam so enter- 
ing will act to impel the engine and increase the total 
power of the machine; but this steam acts to a disadvantage, 
a great portion of its pressure being lost through wire 
drawing. Its effect, indeed, will be as though it acted 
almost altogether without expansion. We find a recise 
parallel in the case of an engine working steam which is 
wire-drawn, and therefore is worked at a loss.* . It is 
unnecessary to point out how essential it isto economy 
that the exhaust port should be opened as quickly as pos- 
sible to its full area. 

The deductions from the foregoing statement of facts lie 
in a nutshell, The valves of a steam engine should open 
and close the ports as quickly as possible at the proper 
time, and any arrangement which will effect this sudden 
opening and closing will give first-class results as far as 
economy is concerned; whether the action is the best pos- 
sible may be at all times determined by taking a diagram. 
Now it so happens that diagrams taken from engines with 
the common slide valve with a good lap and lead, and a 
long stroke, may be, and frequently are, quite equal to any 
which are taken from engines with the most complex gear; 
nor can we aseertain that any economical results have ever 
been obtained from complicated engines as a consequence 
of the action‘of their valves, which cannot also be paralleled 
with ease in’ the case of engines of the simplest construc- 
tion. The fact—and that it is a fact admits of the fullest 

roof—demonstrates that the use of complicated valve gear 
is a mistake, ‘ It adds to the first cost of the machine, and 
to the expenses of its maintenance; while the assertion that 
by such means, and such means only, economy of fuel can 
be realised, tends to retard the adoption of the principle of 
expansion to the fullest extent which is desirable. Itap 8 
upon the whole, the distribution of steam can be cHected 
by two D valves, one at each end of the cylinder each con- 
trolling an exhaust and admission port, about as well as in 
any other way. The valves may be of the gridiron or marine 
engine type, worked by a single eccentric, and. provided 
with an amount of lap corresponding to the required point 
of cut off.. The valves when large may be balanced My a 
simple ring at the back. If it is deemed desirable‘to in- 
troduce a still sharper action of the valve than can thus be 
had, a second eccentric may be employed working cut-off 
valves on the backs of the main valves, and these cut-off 
valves can easily be made to act the part of equilibrium 
rin The ordinary link motion, or a modification of it, 
with but a single eccentric, may.be used when it is desir- 
able that the cut-off should be variable.. An engine con- 
structed on such a principle will cost less money, be less 
liable to get out of order, require less care in its manage- 
ment, and give more satisfaction, even as regards economy 
of fuel, than complicated machines, delicate in their opera- 
tion, and extracting, or pretending to extract, a fraction 
more power from each pound of coal burned than their 
apparently commonplace rivals. Cam gear and puppet valves 
constitute in some respects a r ment than any 
modification of the slide valve, but unfortunately one not 
very well suited for engines running much over. twenty 


revolutions per minute. The. maximum degree of com- 
— admissible in. stationary ines .is represented 
y the use of a second:slide-worked‘on the back. of the 


main valve by a distinct éccentric, and —_ ond only 
required in the case iof. engines expanding largely in a 
single cylinder.. When congwesid cylinders are. used a 
very early cut-off is: not ‘required, and the ordinary slide 





* “The object of cutting off is to obtain the greatest mean pressure with 
the lowest terminal pressure; and it is clear that the the cut-off the 
more completely this object is attained.”—Porter on the , P59. 
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valve will upon the whele give, over a series of years, 
more satisfactory results than any other arrangement. 


IRON ROOFS. 

Hap the same necessity arisen for the employment of 
iron in the roofs of railway stations and of other large 
buildings as existed in the case of bridges, there is no 
question but that the application of iron would have re- 
ceived a far greater development in that particular branch 
of construction than it has done. Taking the span in the 
clear as the standard there is no ogg ag a aa 
bridge possessing the proportions of that over the Menai 
Straits; but there is ad for timber roofs, exceed- 
ing in dimensions any similar structure erected of iron, 
based upon the same datum. We are, therefore, justi- 
fied in asserting that many railway bridges have been con- 
structed of iron from the sheer impossibility of building 
them of timber; but we cannot advance the same argu- 
ment in favour of iron roofs. The important considerations 
of durability, incombustibility, lightness, and elegance of 
outline have mainly tended to their adoption; and what in 
the one case was an impossibility in the other wasa matter 
of judgment, engineering good taste, and ultimate economy. 
Anticipating a little, we may say that the roof of the 
largest span will be that over the Midland Railway Station 
at St. Pancras. This, however, has been equalled within 
five feet, many years ago, by the laminated timber system 
of De Lorme, in the splendid example at Moscow. In 
tracing what might be termed the history of iron roofs, 
we shall finda strong analogy between them and their 
contemporaries, iron bridges. Similarly to the latter, the 
first examples of the former were constructed of cast iron, 
and, although a few casualties occurred, yet, in consequence 
of the comparatively insignificant duty imposed upon them, 
they arenot very liable to be effected by causes which caanie 
a most dangerous influence upon their more heavily-loaded 
neighbours. The difference between a roof and a bridge, 
so far as external forces are concerned, is that the former 
has no rolling or moving load to contend against. A 
variable load it certainly has—the pressure of the wind, 
the weight of a fall of snow, or of a heavy rain or hailstorm, 
for instance—but these cannot be regarded as movable or 
rolling loads; they are allowed for upon statical principles. 
While it will be admitted that the etfects of a heavy rolling 
load—particularly if it be, as it frequently is, enormously 
disproportionate to the dead weight of the structure—is 
calculated to actually imperil the security of a cast iron 
bridge, it cannot be argued that a roof of the same mate- 
rial is liable to be effected to the same extent by the forces 
acting upon it. The absolute safety of the structure is 
concerned in the one instance but not in the other. 

The next step in the construction of iron roofs affords 
another point of similitude between them and bridges of 
the same material in the injudicious combination of cast 
and wrought iron. ‘There never was a more mischievous 
and sophistical interpretation of the laws of pure theory 
than that exemplitied in the application alluded to. It 
was argued that because cast iron was stronger when sub- 
mitted to a compressive or crushing strain than wrought, 
therefore those parts of a design under a strain of com- 
pression should be of cast iron; and, for a similar reason, 
those submitted to a strain of the opposite character should 
be of wrought iron.. Primd fucie, nothing appears more 
evident, more simple, or more conclusive; but practice 
wofully disappointed these theoretical anticipations. One 
little fact was lost sight of in the calculation, and that was 
how would the two descriptions of iron work together ? 
With different rates of expansion and contraction for the 
same alterations of temperature, with different degrees of 
elongation under strain, how were the various parts to be 
so adjusted that when they were called upon to fulfil their 
common duty each should contribute its own share of re- 
sistance, neither more nor less, at the right time and in the 
right place? This was the rock upon which all these com- 
binations, and compound girders split; and yet, strange to 
say, it was not until several serious and disastrous failures 
had taken place, involving loas of life, that many engineers 
could be persuaded of the error, and led to believe that the 
rigid dictates of theory must always undergo more or less 
modifications in actual practice. That some are not evennow 
convinced of the mistake is apparent from the fact that 
nothing is more common than to witness roofs designed 
with cast iron struts and wrought iron ties. From what 
has been already stated respecting the different duties 
imposed upon bridges and roofs, it is manifest that this 
error may be committed in the latter structures—if upon 
a small scale—without necessarily entailing their destruc- 
tion. As roofs upon the plate girder system are of very 
rare occurrence We may omit any consideration of them, 
and pass on to notice the usual open truss wrought iron 
roof, It will be found, as may be naturally expected, that 
the earliest examples of this character now in existence 
are distinguished by presence of those errors which 
attended the original attempts at open web bridge- 
work, Indeed, the first specimens of the lattice system, 
so far as the peculiar principle of openwork is con- 
cerned, may be considered as most successful instances of 
the application of “ rule of thumb” to modern engineering. 
To all other intents and purposes they are standing examples 
of how little was known at the time of their erection 
respecting the true nature of strains upon irouwork. To 
confound those parts of a structure which were under a 
strain of compression with those which were undergoing 
one of tension was a common fault. Mr. Fairbairn, in his 
third series of “ Useful Information for Engineers,” men- 
tions a prominent instance where this blunder was com- 
mitted, and, in fact, there is not a drawing of the earlier 
designs of open trusses from which it would be possible to 
gather information respecting the different strains acting 
upon the component parts, It might be asked that if 
struts and ties can be employed in this heterogeneous and 
indiscriminate manner, how is it that the structure is able 
to perform its duty unless it is a question of no moment 
what parts are in compression and what in tension? The 
answer is, that owing to the large mai of strength 
allowed, particularly in the earlier examples of ironwork, 
the ties and struts were enabled to interchange duties ; 





moreover, when the design is upon a small scale, and the 
ties very short, there is compere vay but a very slight 
tendency to deflection upon their part when they are com- 
pelled to act as struts. At the present time, when engineers 
economise material as closely as ible, a mistake of a 
similar nature in a bridge or roof of large dimensions would 
be obvious at once, Were it not so the proper conclusion 
to be drawn would be that there was an enormous surplus 
of material in the design, and, consequently, an unpardon- 
able waste of money. In every frame or truss, whether of 
timber or iron, no one part ever performs the duty pro- 
perly belonging to another without a sacrifice being 
incurred somewhere. Each bar has its own work, so to speak, 
cut out for it, and, in the due execution of the individual 
resistance of the bars lies the real economy of the construc- 
tion. Before leaving the trussed roof, or that description 
involving the employment of the ordinary rafters or prin- 
cipals, the introduction of the inclined tie rod should be 
noticed, for, although not peculiar to iron roofs, it is rarely 
seen in those of timber. By its means additional héadway 
is obtained, but the increased accommodation, like all 
luxuries, must be paid for, in this instance by an increase 
in the strains upon all parts except the struts. The 
normal direction of the tie rod of a roof is that of the 
horizontal thrust which it is intended to resist, and directly 
this is departed from the principle of the roof becomes to 
some extent infringed upon, and additional strength is 
required to compensate for its violation. 

With the erection of new and larger railway stations 
than had previously been even contemplated, came the 
erection of roofs upon a scale of commensurate magnitude. 
The form given to these gigantic structures is that of a 
curved truss, of which the curve may be of a regular or 
irregular character. Sometimes the principals are simply 
bow and string girders, similar to those at the London 
Bridge station of the Brighton line. For large spans this 
principle of construction undoubtedly possesses strong 
features of recommendation, and is to be preferred to the 
bastard system of trussing adopted in the roof of the 
Charing Cross Railway, although, at the same time it does 
not afford the same headway with the same height of side 
wall as the latter roof, in consequence of the necessity 
of the tie rod being horizontal. Theoretically the 
difference between the principle of the bow and string 
girder and that composing the roof at Charing Cross 
station, which is a curved truss, is that in the former the 
sections of the bow and string, or upper and lower flange, 
are equal and constant throughout the span, and there is 
no strain upon the diagonals, since they are not subjected 
to a rolling load. By making the horizontal tie rod of a 
bow and string girder of a polygonal form with various 
angles of inclination, and doing away with the uprights, 
we at once destroy its principle and make a curved truss 
of it, and in this instance the strains are no longer equal 
and constant in the upper and lower flanges, but vary 
from the centre to the ends, and the diagonals undergo 
strains of different amount, varying in the reverse direc- 
tion, When the walls are of a height similar to those of 
the Charing Cross and Cannon-street stations, the amount 
of additional headway dependent upon the mere raising of 
the tie rod is of noimportance, and therefore for this cause 
alone there is no particular reason for giving the preference 
to the curved truss girder. Any one who has been under 
the roof over the platform and station of the London and 
North-Western Railway cannot help observing its extreme 
lowness, and what is, after ali, of more real consequence, 
the great want of light. ‘The multiplicity of pillars sup- 
porting the roof is also a serious inconvenience, All these 
objections—and ‘they are undoubtedly valid ones—are 
removed in the new system, but it is also very questionable 
whether the other extreme has not been indulgedin. The 
great height of the roofs of the stations we have men- 
tioned has been objected to as unnecessary and needlessly 
expensive. It must not, however, be forgotten that the 
same roof could not well be placed lower down; that is, 
the height of the side walls could not be lowered to any 
great extent without destroying what must always be 
adhered to in every design, namely, proportion. The 
width of the roof determines in a great measure the 
height at which the springing must take place, and to 
which the crown should attain. A large room must evi- 
dently be higher than a small one, or it will always appear 
low. If the dome of St. Peter's rested upon the ground 
it might easily be taken for an overgrown coke furnace ora 
big oven. The real question to decide upon in designing a 
roof for any large building is whether there are to be inter- 
mediate pillarsornot. Is the roof to bein one span from wall 
to wall, or is the span to be divided into sub-multiples ? 
Having once decided upon the former plan the height 
must be regulated in proportion. There is, however, a 
wide difference between the erection of a multiplicity of 
small columns, as in the London and North-Western 
station, and in the judicious introduction of a few for the 
purpose of curtailing what would otherwise be a roof of 
gigantic proportions; and it might be observed that there 
is no possible utility in constructing a roof of dimensions 
similar to those of the future St. Pancras station. When 
the conditions of a sufliciency of light, air, and space, in 
their fullest sense, are fulfilled, the rest becomes not a 
work of utility, but of supererogation. It is scarcely 
necessary to comment upon the costly nature of these 
monster roofs, since, like that of bridges, it increases in a 
ratio far more rapid than that of the span. The idea of 
vastness and size that is appreciable in the interior is well 
matched by their external appearance. Viewed from the 
river Charing Cross and Cannon-street Stations completely 
eclipse the churches in the Strand; and were a stranger at a 
distance te mistake their rounded contours for the dome of 
St. Paul’s the error would not be an unpardonable one. 


MICHAEL FARADAY. 
Arter along and active life, devoted to the pursuit of 
the great truths of Nature with such earnestness, 
simplicity, and success as could not fail to gain for him the 
love of all who knew him, and every honour that 
the world of Science and Letters could bestow, Michael 
Faraday quietly ended his days in the circle of his family 





on Sunday last at Hampton. The history of his life has 


so often, and so rightly, been held up as an example of 
what self-help can make a man, that it must be familiar to 
everyone, and the briefest recapitnlation of its leading 
points will, therefore, answer the present p Faraday 
was born in the month of September, 1791, at Newington, 

in the county of Surrey. is father, who was a native of 
Yorkshire, appears to have been possessed of but limited 
means and was unable to provide his son with any instruction 
beyond the veriest rudiments of knowledge that are to be 
ay mp in a day-school. As soon as young 2 was 
in his teens he was bound apprentice to a bookbinder of 
Blandford-street, choosing this vocation to be among books, 
“But,” to quote his own words, “ { was very fond of ex- 
periment and very averse to trade.” So he bought what 
volumes and apparatus his earnings allowed, and taught 
himself. The intelligence of this apprentice of Riebau’s 
attracted the attention of a gentleman named Dance, who 
took him to the Royal Institution to hear the last four 
lectures that Davy delivered in 1812. Faraday knew how 
to take occasion by the hand; of these four lectures he pre- 
pared a full set of illustrated notes and sent them to the 
lecturer, together with an expression of his wishes to pur- 
sue the study of science. He was kindly received, and the 
advice which Davy gave him at this time gives us a good 
insight into Faraday’s character, and cannot be better told 
than in his own words:—“ Whilst hethusgratified my desires 
as to scientific employment, he still advised me not to give 
up the prospects 1 had before me, telling me that 
Science was a harsh mistress, and, in a pecuniary point o 

view, but poorly rewarding those who devoted themselves 
to her service. He smiled at my notion of the superior 
moral feelings of philosophic men, aud said he would leave 
me to the experience of a few years to set me right on that 
matter.” The interview ended in Faraday being appointed 
assistant in the laboratory of the Institution, and here it was 
he resided for the greater portion of his life. Thus at las 

he was enabled to engage in his favourite study; the gates 
of Science were opened to him and he was free to enter in, 

** And wander away and away 
Into regions yet untrod, 
And read what was still unread 
Of the manuscripts of God.” 

During the following year he made the grand tour in the 
capacity of secretary to his friend Sir Humphry, and on 
his return commenced those investigations of nature that 
extended over half a century. His first paper, on a native 
caustic lime, was published in 1816, and was soon followed 
by a number of others recording, among the more impor- 
tant results, the formation of chloride of carbon, certain 
phenomena of electro-magnetism, and the liquefaction of 
bodies generally existing as gases. The year 1827 first saw 
him at the lecture table of the Institution. The produc- 
tion of suitable glass for optical purposes was his next 
triumph, and he now commenced his experimental investi- 
gations on electricity, the results of which, during the space 
of some ten years, form one of the grandest achievements 
of exact scientific research on record. The recognition of 
his labours was not long wanting. In 1832 Oxford con- 
ferred on him an honorary degree, and in the succeeding 
year Dr. Faraday was, by the wish of the founder, called 
to the chair of the Fullerian Professorship of Chemistry, 
established at the Royal Institution at this period. 
Honours, titles, medals, now poured in upon him from 
every side and country, the British Government granted 
him a pension, and preferments of various kinds were 
offered to him. 

Still we find him engaged with untiring zeal in reading 
nature; in 1847 he made known the interesting discovery 
of the magnetic character of oxygen, more recently his 
investigation of the phenomenon of regelation, and more 
recently still that on the relation of metals to light. Dur- 
ing his later years he withdrew himself from the excite- 
ment of scientific life to the residence which the Queen 
provided for him at Hampton Court. He had to content 
himself with an occasional lecture at Albemarle-street, and 
the usual Christmas course that he was wont to deliver to 
an auditory of young people. At last this, too, had to be 
given up, and at nearly his last lecture—one on platinum, 
in 1861—it was sad to mark the failing powers and hear 
him express his wish to retire, “as I think everyone ought 
to do before his faculties become impaired; but I, must 
confess that the affection I have for this place, and for those 
who frequent this place, is such that I hardly know when 
the proper time has arrived.” He spoke again after this— 
in his lecture on gas furnaces—and then his work was done. 

And thus one of the brightest stars that ever adorned 
Science rose, culminated, and—has set. Beautiful as such 
a life as this must be acknowledged to be, it was in his 
case enhanced by a gentleness of spirit, uprightness of 
character, and earnestness of purpose that drew all to him, 
and will cause the remembrance of this grand old Christian 
gentleman to be carried very tenderly in the hearts of all 
who had the good fortune to possess his friendship. When 
we consider this career in its entirety we recognise the 
truth of the saying—ascribed to Davy’s friend, Gilbert, the 
President of the Royal Society—“'That the greatest dis- 
covery Davy ever made was the discovery of Michael 
Faraday.” 








EDITORS AND ADVERTISERS. 

Messrs. Powls, JaMEs, AND Co. and “A.B.” have called 
attention to an abuse of the press, which is, we believe, as rare 
as it is reprehensible, No better definition of this phenomenon 
of journalism than that adopted by our correspondent “A. B.,” 
as the title of his letter, which we publish this week, can be 
devised. The words “ newspaper rattening” pithily express the 
scope and intent of the practice to which he alludes, and the 
parallel implied between this practice and the policy of Sheffield 
trade unionists is not far-fetched. We have examined the articles 
to which both our correspondents refer, and we have been at 
some pains to investigate the accuracy of their. statements 
before admitting their letters to a place in our columns, and 
it is only fair to both to say that the contents of their letters 
are fully justified im every particular. A journal conducted 
on the principle of rattening those who will not advertise in its 

can only hope to subsist on the weakness of those whom 
the proprietors’ or editor’s endeavour to terrify into compliance 
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with théir wishes. It unfortunately happens that a large class 
of manufacturers entertain an unwholesome fear of otieg 
articles depreciating the goods which the uce; and as a 
result this black mail system, if m: FB yom caution by 
unscrupulous men, may succeed for a time. In the long run, 
however, it is certain to be exposed and denounced by 
some individual stronger-minded than his fellows, who refuses 
to submit to unwarrantable éxactions. We leave our readers to 
determine what the result of such an exposure may be. We have 
happily no precedent to go on in forming an opinion as far as the 
respectable portion of the London press is concerned; but there are, 
we believe, instances of newspaper rattening to be met with in the 
history of American journalism, and to a very limited extent indeed 
in English provincial districts. It is not difficult, however, to 
arrive at tolerably accurate conclusions on this subject ; or to 

rceive that any journal adopting the practice must ultimately 
lose caste and 8 some A journal which rattens a man be- 
cause he withdraws an advertisement, or because he will not 
give one, must be weak. Any newspaper which enjoys a large 
and influential circulation can obtain all the advertisements for 
which it has room without trouble, by the most perfectly legiti- 
mate means. Advertisements appearing in its pages are found 
to pay, and therefore they are inserted ; as a consequence the 
difficulty is not to obtain them, but to find room for them. It 
may safely be asserted, therefore, that a paper which can only 
fill its advertisement pages by illegitimate means is powerless 
for either good or evil; and this fact we commend espe- 
cially to the attention of those who pay in order that 
their reputation, or that of their goods, may not be assailed. 
Once its impotence is recognised, the power of the offending 
journal is gone, and its abuse or its praise equally become 
matters of no moment whatever. The opinion of an editor who 
Measures the merits of men or machines by the contents of 
advertising columns with which he should have nothing to do, 
of whose existence he should be scarcely aware, cannot possess 
the smallest value, and his praise or his blame will equally fail 
to influence public opinion. No newspaper or periodical can 
hope for a large measure of permanent success in this country 
unless it is conducted with strict impartiality and honesty of 
purpose. These things are dear to the hearts of Englishmen, 
who are quick to perceive when they are wanting. A little 
experience will suffice to convince the most unpractised adver- 
tiser that he has nothing either to fear or to hope from the 
influence of any journalist sufficiently venial to praise for pay, 
or sufficiently audacious to drive advertisements into his pages 
by an organised system of terrorism. 
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The Central-fire Cartridge before the Law Courts, the Government, 
and the Public; showing who Introduced the System into 
England, who has Improved it, who has Benefitted by it, and who 
ought to be Rewarded for it. By Grorce H. Daw. 

Unper the above somewhat lengthy title Mr. Daw has 
rinted, “for private circulation,” a pamphlet in which he 
ully describes the salient points of his and other systems 

of central fire cartridge, with the view to prove that his 
cartridge of 1861 is the basis upon which the Government 
service cartridge and that manufactured by Messrs. Eley 
Brothers, have been framed, and that the modifications 
which it has thereby undergone are simply, in their real 
nature, evasions. The subject is certainly a very important 
one, for not only does the author assert that his system of 
cartridge has been flagrantly copied, but that the copies 
are much less effective than the original, at a largely in- 
creased cost. 

Sixty rounds, he says, of the latest Woolwich cartridge 
weigh 6lb. 80z, while the same number of his own, 
having the same weight of powder and ball as those of the 
service pattern, weigh only 51b. lloz., being a saving of 
13 0z. per sixty rounds which the soldier has to carry. 
Mr. Daw also points out that his metal cartridge does not 
necessitate so long a chamber in the rifle as the Boxer, for 
length of chamber, and consequently of cartridge, is of 
course detrimental to loading and extraction, as well as 
more awkward in transport. 

The early history of this battle of the cartridges seems to 
be pretty much as follows:—About 1853 a Frenchman 
named Bellford obtained a patent for a breech-loading 
cartridge, which was taken up by Mr. Lancaster, and 
apparently was not a success. About two years later a 
modification of this cartridge was patented by Pottet, also 
a Frenchman, and this Pottet cartridge has since played a 
very prominent part in the question. This cartridge, as 


will be seen from the jaccompanying engraving, 
| was discharged by a percussion] cap introduced 





into a recess formed at the rear end of the cart- 
ridge, so that the percussion powder in the cap 
came into cuntact with a thin flat anvil placed 
ai in a metal chamber, and secured in its place by 
© the cap itself. This little anvil, it will be seen, 
is the apple of discord among the contend- 
ing inventors. Mr. Lancaster also adopted this patent, 
but did not further patent it in England; and it too, 
like its predecessor, Tins not seem to have given sa- 
tisfaction. The anvil was too long and narrow, and 
‘was apt to become displaced, and so miss fire. Be- 
Sides, the space between the anvil and the sides of the 
chamber was too great; the gas from the exploding 
cartridge frequently recoiled upon the cap and drove 
it back against the striker, and so impeded its action. It 
was stated in evidence at the trial Daw v. Eley, in 
November, 1865, that Mr. Lancaster came to Messrs. Eley 
some time in 1857, and suggested some improvements in the 
Pottet cartridge, which he desired might be carried out, the 
most important of which was a change in the shape of the 
anvil. . Lancaster said he tried several schemes. He 
tried a square anvil, and afterwards contrived one that was 
triangular in shape with plane sides, so as to be less liable 
to displacement in the cap. No exact date could be 
py at which these alterations were made, nor was a 
single specimen of the new anvil produced at the trial. It 
could not have been a success at all events, as cartridges 
tnade on this plan were never offered for sale, and none 
seeth to have been made later than 1858. Sir W. Page 
Wood accordingly ruled that there was not sufficient 
evidence here to invalidate a subsequent patent. 

We now come to Schneider’s patent. In September, 
1861, Mr. Daw applied for a patent in this country, under 
Mr. Schneider’s name, for an invention in some respects 
similar to that of Pottet, in which a cylindrical grooved- 





sided anvil pointed at one extremity was substituted for 


the awkward anvil of the old pattern. To 
quote the patent ification, “The anvil used in these 
cartridges is, by preference, of a cylindrical form; it has 
longitudinal ves in it, by which the fire of the per- 


cussion powder may readily pass from the cap to and 
through the — at the fore end of the chamber or 
recess in which the anvil and percussion cap are received,” 
then come words which are very important: “It is not 
essential that the anvil should cylindrical or that it 
should have four longitudinal cuts or grooves formed in it, 
as it may be formed with a greater or less number of 
grooves, and be formed of other transverse saetiens 
so long as it is made to fill as nearly as may be the cap, an 

has cuts or grooves formed in it.” Soon after the intro- 
duction of this cartridge Mr. Lancaster commenced legal 
proceedings against Mr. Daw on the ground that his 


(Schneider’s), cartridge was an infringement of Bellford’s 
— of which he was the proprietor. He lost his case, 
specification had been deposited in the Bodleian Library 
only a few days before it was patented in this country. 
In 1862 Messrs. Eley Brothers entered into negotiations 
the proceedings in Lancaster v. Daw, Messrs. Eley 
informed Mr. Daw that they had made cartridges similar 
to his for Mr. Lancaster, but that if he would oppose 
ments for working the Schneifer patent. Mr. Daw 
declined to sell, and states that for two years he supplied 
Messrs. Eley with his cartridges. In 1864 Messrs. Eley 
availed themselves of the triangular anvil, but by scooping 
out the sides they gained more space for the passage of the 
gas without sacrificing the rigidity of the anvil. In Feb- 
were supplying breech-loading cartridges on the Lancaster 
and other systems, and after some correspondence in which 
they claimed that they had manufactured cartridges on a 
Mr. Daw applied for an injunction to restrain the alleged 
infringement. The accom- 7 
panying engravings repre- 
patent and that manufac- 
_ tured by Messrs, Eley to 
which Mr. Daw took excep- fh 
tion. 
@ the Vice-Chancellor ruled 
M. SCHNEIDER'S that Mr. Lancaster’s expe- MESSRS. ELEY BROS, 
CARTRIVGE. iments could not be taken  °*™#?9% 
remained the question whether Mr. Daw’s own patent was 
so specified as to indicate with clearness what he claimed 
and what he did not claim. “If he has claimed too 
being had to Pottet’s invention, I am to look into the 
plaintifi’s patent to see whether that which he has claimed 
will include Pottet’s invention. I think, besides that one, 
scarcely disputed that the article is useful; it is scarcely 
disputed that, except Pottet’s patent and this in 1857*, the 
“thing is new, and the whole matter comes to the question 
The result of the trial was that Mr. Daw gained his 
point, and Messrs. Eley were restrained by injunction from 
making the cartridges in question. 
Enfield rifles was coming prominently into notice, and con- 
sequently there was every probability that a good central- 
fire cartridge would speedily be required. Mr. Snider had 
transfer of the patent, and consequently was perfectly 
acquainted with it and the machinery used for the con- 
struction of the cartridge; and it is not altogether unreason- 
him in the designing of suitable ammunition for his breech- 
loader. Mr. Snider also at that time was in constant com- 
munication with the Woolwich authorities: his ammuni- 
Select Committee, and though the results were far from 
satisfactory, the committee, ina report dated February 8th, 
1865, stated that “ As far as the trials with Mr. Snider’s 
results obtained with this ammunition encouraging, and as 
a cartridge carrying its own ignition isa great desideratum 
for military service, the committee would take the oppor- 
boratories, separately, or in conjunction with the chemist 
of War Department, be requested to investigate the subject 
with a view to the ultimate production and manufacture 
the exigencies of the service.” Colonel Boxer and Mr. 
Snider then had a common object in view—a design for a 
good cartridge. 
plans as to be in a position to patent a design for a cart- 
ridge to be used with the Snider rifle. The specification 
chiefly refers to the metallic coil of which the body of this 
cartridges by means of a metallic coil ¥ as patented in 1860, 
by Mr. Rigby, in company wit Mr. Needham, who 
included a gun of his own in the srecification; the patentees, 
much value, for we find th. the patent was allowed to 
lapse. It is, however, but fair to Colonel Boxer to state 
that the existence of th’s-,atent was unknown to him at 
stated he was aware he the fact when he called the cart- 
ridge by his name. e arrangement of the cap or anvil 
he does not particularise in his specification, ap tly, as 
Boxer’s cartridge is the only part of it which had not 
been previously patented. 
* Lancaster's. 


owever, for it was ascertained that Bellford’s French 
with Mr. Daw for the purchase of his patent, for during 
Lancaster’s claim they would be happy to make arrange- 
again took up the Pottet cartridge, and this time they also 
ruary, 1865, they issued a circular, announcing that they 
similar system long prior to the date of Schneider’s patent, 
sent the anvil of Schneider's 
As we previously stated, <)> © 
as evidence against the validity of the patent; there now only 
much by his patent, the patent cannot stand ; and regard 
there is hardly any question in the cause, because it is 
whether, or not, the plaintiff’s claim is too large.” t 
In 1864 the present principle for converting the service 
been concerned with M. Schneider and Mr. Daw in the 
able to suppose that such knowledge may have assisted 
tion, defective as it was, was being tried by the Ordnance 
system have proceeded, the sub-committee think the 
tunity of suggesting that the superintendent of the royal la- 
of a primed cartridge, loading safely and adapted for all 
In January, 1866, Colonel Boxer had so far matured his 
case is composed. Now this systen’ of manufacturing 
however, do not seem to hav- considered the system of 
the time when he <esigned his cartridge, though it is 
the Saturday Review remarked, the cotton ‘ool in Colonel 
ee ES VE aw: P. Woke te efeias 





Later on in the year Mr. Daw took umbrage at what he 
considered an infringement—if it be possible to use that term 
in conreetion with the Government—of his patent. He 
accordingly wrote to the of State for War in 
October in the same year, calling his attention to the 
similiarity of the two cartridges, and the method of manu- 
facturing them, at the same time declaring that the manu- 
facture of the Boxer cartridges by machinery at Woolwich 
clashed directly with his patent, and asked for some recog- 
nition in a pecuniary seuse. In reply, Mr. Daw was 
requested to furnish the authorities‘at the War Office with 
copies of Colonel Boxer’s and his specifications, having pre- 
viously marked those which he considered to be 
similar; this he did and was subsequently informed that 
the Government saw “no grounds for interfering in the 
matter.” Meanwhile Messrs. Eley were issuingto the market 
cartridges in which they were using two thinn er anvi 
which amounted to nearly a square, and certainly secu 
the advantage of two of Mr. Daw’s principles, ‘viz., a “firm 
bearing” and as “nearly as might be filling the cap.” 
Ascertaining all this Mr. Daw instituted fresh pro- 
ceedings in September, and applied for a further injunc- 

_ tion. The accompanying 
==") illustrations show the anvils 
; employed in Messrs. Eley’s 
new cartridge. Messrs. Eley 
were restrained from using 
a solid square anvil by the 
(| i | previous injunction; but 
they urged that it was re 

ferable to use two Pottet anvils, which, as Pottet’s patent 
expired, they were at perfect liberty to do. In this trial 
Colonel Boxer gave evidence from which the following 

extracts are taken:— 

I am well acquainted with the central-fire cartridge patented by 
Francois Eugéne Schneider, and which usually passes by the name 
of the “ Daw cartridge.” The anvil of this cartridge is made of 
a piece of cylindrical wire, with four longitudinal grooves and 
pointed at one end, which end is placed against the percussion 
powder in the cap. This anvil is a modification of the form of 
“anvil” long previously known as the “Pottet Anvil,” and 
in the cartridge known as the Pottet cartridge this anvil is 
simply cut out of a sheet of brass and pointed at one end, 
which rests on the percussion powder of the cap. I consider a 
cartridge with the “anvil” simply cut from a sheet of brass 
(Eleys’ and Boxer’s), and similar in its general features to the 
Pottet anvil, upon the whole the best anvil for general purposes 
as it fulfils every requirement as regards certainty of ignition and 
freedom from escape of gas round the cap, and it is the cheapest 
and most easily manufactured, and if made of the proper length 
to fit the internal chamber, is firm and incapable of being moved 
or otherwise being displaced. 

Iam also acquainted with the system adopted by Messrs. Eley 
Brothers, three of the above-named defendants, by using a double 
anvil, each of the Pottet form. In addition to all the advantages 
enumerated above by the use of the single Pottet anvil, there are 
several other advantages attending the adoption of this improve- 
ment among them. One is that there is much less likelib of a 
miss-fire, where there is any carelessness in the manufacture of the 
gun-striker or cartridge it can be very easily examined and any 
faults of the workpeople detected, and is not open to the proba- 
bility of the anvil being put in the cap the reversed — As com- 
pared with the cylindrical, longitudinally-grooved anvil (Daw’s), I 
consider that it is a great improvement, and far preferable to that 
system. The cylindrical, longitudinally-grooved anvil (Daw’s) 
fitting, as it does, the cap, and which I consider one of its principal 
defects, is more liable to block the chamber, thus causing a miss- 
fire and escape of gas round the cap. It (Daw’s) is also liable to 
the grave defect of being able to be placed in the cap the reverse 
wey the carelessness of the workmen, and the result must be a 
miss-fire. The extra weight on the sharp point will cause acci- 
dental explosion, and which, to my knowledge, has occurred even 
with a single anvil (Boxer’s) when the cartridges have been sub- 
jected to rough usage, and the cylindrical anvil (Daw’s) would be 
much more liable from its comparative great extra weight. And, 
lastly, the Schneider (Daw’s) are much more costly to manufacture 
than the Pottet anvils—i.e., Boxer’s and Eleys’—I should think 
about three or four times the expense. 

We do not agree with Colonel Boxer in his statement 
that the Daw anvil is a moditication of the Pottet. The 
former is round with longitudinal groove, the latter is thin 
and flat, and without grooves; the former is combined to 
leave but little space for the passage of the flame from the 
cap, while the avowed object of the latter is to give as 
much room as possible. Mr. Daw states that the manu- 
facture of his anvils from the cylindrical wire is a much 
easier matter than the manufacture of the flat Pottet anvils, 
which have to be stamped out from sheet metal by dies. 
We understand, and it is only reasonable to suppose that 
it would be so, that these dies soon wear, and that the 
resulting anvils consequently are too large to enter the cap 
without filing. 

We think the objections put forward by Colonel Boxer. 
with regard to the respective prices of the anvils, are some- 
what hypereritical, and we are not inclined to attach much 
importance to his statement that the extra weight of the 
Daw anvil over that of Messrs. Eley is dangerous as 
inducing explosion. Nor should we imagine that there is 
much to choose between the risk of inserting Daw’s anvil the 
reverse way, and the trouble incident upon having to insert 
two anvils instead of one, as in the case of Messrs. Eleys’ 
patent. 

Mr. Daw considers—not without reason, we thiuk—that 
Colonel Boxer, as patentee of a similar cartridge to his 
own, and therefore a rival, should not have been called 
upon to give evidence in a case in which, to some extent, 
he was an interested ; but we do think that it would 
have shown better taste on Mr. Daw’s part if he'had re- 
frained from alluding in the way he has done to the report 
made by the Colonel to the Home-office with to 
Messrs. Eley’s premises in Gray’s-inn-road. 

Our space forbids us giving more of the evidence ad- 
duced on the trial; suffice it to say this time Messrs. Eley 
came off victorious. The remainder of Mr. Daw’s pam- 
phlet is occupied with diagrams and se ty illustrating 
the points of similarity, and making other comparisons 
between the various systems of cartridges in dispute. 

We believe it is admitted that the Daw cartridge is equal, 
if not superior, to the Government ammunition; it is also 
lighter, and Mr. Daw assures his readers it is also cheaper. 

e are also given to understand that Mr. Daw has offered 
to pay the expenses of a Government trial, and it does 
seem to us, unfortunate that such a remedy should not 
be adopted. If the cartridge is not equal to the Boxer the 
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trials will prove it—if it be superior it is evident we should 
adopt it till we can get a better. 


A Handbook of Practical T hy. By.R. 8, Curtey. Second 
a Edition. ae Longman. 
{Coxctupina Nortce.] 


“To meet the growing desire for information,” sa 
Mr. Culley in his oo. “the leading principles of su 
marine re tall ve been introduced” in the present 
edition of the work. Indeed, the section on “ Under- 
ground and Submarine Telegraphs” will be to the student 
one of the most interesting portions of the work, opening 
out, as it does, a broad and comparatively new field of 
investigation hitherto explored only by the few. Mr. 
Culley himself is here perhaps not so thoroughly master 
of his subject as in the preceding sections on overland 
telegraphy, and might advantageously have consulted, in 
addition to his other sources of information, the “ Notes 
on the Electrical Construction of Submarine Cables,” pub- 
lished in our issue of December 22nd, 1865, and those in 
other numbers of this journal. The author’s principal 
authority in this section, viz., the Government Report on 
Submarine Cables, is, in fact, getting somewhat out of 
date, and, though Mr. Culley has by no means exclusively 
confined himself to this source, he has omitted to notice 
several more novel principles of the utmost importance in 
the theory of submarine telegraph construction—such as 
the determination of the highest ratio of efficiency to cost 


in specifying the relation = between the diameter of a 
core and that of its conducting wire, and the mode of cal- 
culating equivalent thicknesses in the case of dielectrics 
differing in the property of specific inductive resistance. 

The method of testing the electro-conductive quality of 
samples of copper wire is so simple and so useful, both to 
manufacturers and telegraphists, that it may be well here 
to quote it. In the appendix to the work Mr. Culley, 
amongst a number of useful tables, gives one specifying 
the resistance, in ohmads, of wires one foot long, and weigh- 
ing one grain, at various temperatures :— 

‘Tf a quantity of soft copper wire is purchased on the condition 
that its conductivity shall be, yang (pure — being 100), and 
it is required to test it; cut off 100ft. and weigh it carefully, after 
ascertaining that the gauge is correct. Let the sample weigh 
10,000 grains, or 100 grains per foot. Ascertain the temperature 
of the room, and refer to Table 10 for the specific resistance at 
that temperature of one foot of pure soft copper weighing one 

rain. 
' Let the temperature be 59 deg. Fah. 
One foot grain of pure soft wire at 59 deg. has 


a specific resistance Of =... we. ose wee eee 02186 
Add 20 per cent., being the resistance of the 
sample in excess of the standard ... ... ... 0°0437 


Then the resistance of one foot grain of the re- 

quired quality is on. 0s. cee nee ee ove | 0°2623 
And the resistance of 100ft. weighing ten grains } 0°2623 x 100 

Se rey aaron manrer maar omamree m}F ———- 
= 2°623 Ohms.” 

Mr. Culley refers as follows to the two insulating mate- 
rials which have been practically utilised in the construc- 
tion of submarine lines :— 

‘*Percha is practically indestructible when under water, and insu- 
lates well enough for all purposes at ordinary temperatures; but as 
it becomes soft, andalso loses in great measure its insulating power, 
at about 100 deg., it is unsuitable for hot climates. Hooper’s mate- 
rial will bear boiling without injury, and does not decrease in resis- 
tance with increase of temperature as rapidly as percha.” 

We think that electricians will ultimately modify the 
now prevalent opinion that an insulating material of com- 
paratively low conductive resistance may be “good 
enough” for all purposes, or, in other words, that any 
increment in the property of specific conductive resistance 
is, beyond a certain point, of no practical moment. This 
opinion is based upon a proposition which, within certain 
limits, is apparently verified by practice, and which’ has 
been very generally accepted as a law, viz., that an increase 
in the electromotive force of the battery employed in signal- 
ling (which may be rendered safely practicable by an aug- 
mentation of the conductive resistance of the dielectric) 
does not affect the degree of rapidity attainable in the 
transmission of the signals.* This is by no means strictly 
correct, as would be seen by working through either of the 
Atlantic cables with one cell of Daniell instead of twenty, 
albeit the electromotive force of the one cell is ample for 
the purpose of obtaining a clearly indicated signal. What 
is termed “ the _— of the electric wave,” the difference 
of the tensions at different points of the conductor, has in 
point of fact considerable influence upon the degree of 
rapidity attainable in signalling. The current at the dis- 
tant end of the cable gradually grows in intensity until it 
is sufficient to produce the signal; and, in the ordinary 
method of working, a given intensity of current will neces- 
sarily be obtained in a less period of time with high 
battery power than with a low power. To render 
this perfectly clear, let us suppose that the given 
intensity of current be the maximum obtainable with 
a certain electromotive force; we should have to 
charge the cable fully to the corresponding tensions before 
a signal could be obtained. Let the electromotive force of 
the battery be now doubled; we shall obtain the given 
intensity of current long before the cable is charged to the 
tension corresponding to this doubled electromotive force. 
But, as the telegraph electrician is well aware, it takes no 
longer time to charge a cable with high battery power, to 
the maximum corresponding tension, than with low battery 
power, to the maximum tension corresponding in this case. 
Lhus, under the simplest conditions of working, the electro- 
motive tension of the source has a very appreciable influence 
upon the practicable speed of signalling;f and in the more 
modern and complicated methods of working the influence 
of the “height of wave” is at least as considerable. The 
degree of electromotive tension which it is practicable or 
expedient to employ in working a submarine line being 





* It seems to be generally admitted by experimentalists that the jidity of 
succession of the signals is not affected by varying the number etcenenns of 
the battery.—*‘ Report of the Submarine Commi es 
¢ It might be supposed that, ceteris 

would be Pl 








limited only by the conductive resistance of the dielectric, 
it follows'that the latter can never “ insulate well enough” 
where greater speed of transmission is of moment. 
Entering upon the im t question of the inductiv 
or electrostatic — of cables, Mr. Culley contents him- 
self with quoting Professor Sir W. Thomson’s formula for 
the capacity of a See length of cable, without attempting 
to show how the logarithmic expression for the resistance, 
conductive or inductive, of hollow cylinders of dialectric— 
upon which this formula is based—may be derived from 


the expression ( ‘) for prismatic resistances, in which / is 


the length of the conductor or thickness of the dielectric, 
and s the sectional surface. The omission of any theoretical 
explanation of the formula in question is to be regretted, 
for, as our correspondence columns have recently evidenced, 
a very grave misconception exists in relation to it—certain 
electricians not being aware that it is an accurate “expres- 
sion of physical truth,” and regarding it merely as an 
“artificial contrivance.” Moreover, an explanation of the 
formula would have shown that though, in the expression 
I 


D for the electrostatic capacity of a cable, * 


2 Nap. log. d 

Professor Thomson—for reasons dependent upon the co- 

herenceofa particularsystem—adopts that logarithmic series 

of which the base is 2,71828, the simpler and more conve- 
I 


nient formula j,, g D, in which log. indicates the common 
‘d 


logarithm with the radix 10, will answer with equal 
accuracy the purposes of the practical electrician. This 
will be obvious when it is considered that the formula 
is not required to give a concrete value for the charging 
capacity of a cable, but simply to determine the ratio 
between the capacities of any two cables, and that the ratio 
of the Nap. log. of 3 to the Nap. log. 9, for instance, is the 
same as the ratio between the common log. of 3 and of 9. 
A little further on we notice what is probably a printer’s 
error, which has escaped the author’s observation. It is 
stated that “If a thickness of coating, ¢, give an inductive 


d 
to 2.” This is not the case; the capacity would be reduced 
to 15. By substituting 4 for 3, in the first value for 
capacity, the example given by Mr. Culley, and ascribed 
by him to Mr. Varley, may be made to read correctly. 
The rule here referred to follows as a consequence from 
the logarithmic expression for inductive capacity, or for its 
reciprocal inductive resistance, in the case of hollow cylin- 
ders of dielectric, such as the coating of a submarine wire. 
Where the diameter d of the wire is constant, and taken 
as unity, the inductive resistance, other things being equal, 
is proportionate simply to the log. of D, the diameter of 
the insulated core. Or, R=log. D. 
Let D = 2, then ¢ = 0°5, and R= log. 2=0°301. (1) 

To halve the electrostatic capacity, or, in other words, to 
double the value of R,a thickness of coating is required 
equalto¢+¢x D=05+405 x 2=155., 

Ten = 16, Wis x 34 Ss 
and 


capacity of 3, a thickness ¢ +- ¢— will reduce the capacity 


R’ = log. D’ = log. 4 = 0°602 (2) 

Again to halve the inductive capacity, the thickness must 
become =?’ + xX DT= 15415 x 4=75. 

Then D’ = 75 xX $4+1=H 
and 

R” = log. D” = log. 16 = 1°204. (3) 

The values for R, with a given length of cable, express 
in this case the relative speed attainable in signalling. 
The rule that, to double the inductive resistance of a cable, 
by augmenting the thickness, ¢, of its insulating covering, 
an additional thickness must be added equal to ¢ multi- 


lied by the ratio D , has not very frequently been given, 
Pp “ 7 ry freq y 


and has almost invariably been expressed or exemplified 
incorrectly, much to the disadvantage and perplexity of the 
student in practical electricity. 

At page 226 we notice a passage which would almost 
lead us to suppose that Mr. Culley had misapprehended 
the law of induction, as applicable to submarine cables; 
and which at all events is likely to lead to a complete 
misapprehension of this law on the part of the ordinary 
reader of the work. Mr. Culley says:—“ In cables of 
similar length and of similar materials, but of different 


dimensions, charge is inversely proportional to the log. > : 


and directly proportional to the surfaces under induction; 
if a number of cables be connected together at their 
charging ends, with their distant ends insulated, the charge 
is equal to what would have been obtained had they been 
joined in one continuous length.” 

The statement relative to the effect produced when 
several cables are simultaneously charged under the con- 
ditions specified is perfectly correct; but the “surfaces 
under induction” may vary in the case of single cables, of 
similar length and materials, and in which the value of 


Now what Mr. Culley, 


probably by inadvertence, here asserts is, that the charge 
in such cables would be directly proportionate to the sur- 
faces under induction. In other words, a cable in which 
D might = lin. andd = 0°354in., would take from 
a given battery a greater quantity of charge than would an 
equal length of the Malta-Alexandria cable, in which 


D = 0°457in., and d = 0°162in., the ratio i being 
both cases the same. Nothing can be more erroneous: a 
“cable” one yard in diameter, with a conductor 5°832in. 
diameter, would have precisely the same charging capacity 
as a similar length of the Malta-Alexandria cable! The 


formula log. 5 , for induction in cables of similar ma- 


log. 2 is in each case the same. 


in 





* 7d est:—The specific inductive capacity of the material employed, divided 
by twice the Napierian logarithm of the ratio of the diameter of the insulated 
core to that of the conducting wire. 








terials and length, is absolute; no other condition than that 


which is here expressed influences the amount of ‘inductive 
e at a given tension. It isof considerable im: ce 


that the telegraphic learner should clearly realise this fact; 
the more so that, ee the era in which the above 
expression is generally enunciated—apparently as an 
empirical formula—there is generally in his mind a lingering 
impression that the quantity of charge is_ essentially 
dependent upon the extent of the surfaces in the Leyden 
condenser constituted by the cable, instead of upon the 
mean ratio of the surfaces (s), of an indefinite number of 
layers of dielectric of varying surface, to their aggregate 


thickness (2) which ratio is concisely expressed by log. 4 . 


Mr. Culley states that “no unit of capacity has yet 
been determined, but a standard is constructed for each 
special case. It is generally a condenser made of sheets of 
tinfoil separated by mica, rubber, or paper soaked in 

rafiin, adjusted by trial to take the same charge as a mile 
of the cable, and each mile of coil is tested as soon as 
covered to ascertain if its capacity agree with the con- 
denser.” The author is mistaken in asserting that a stan- 
dard unit of capacity has not yet been determined. The 
unit in question was definitively chosen by the Committee on 
Electrical Standards appointed by the British Association; 
though weare notaware that condensersor Leyden jarsof the 
unit capacity have as yet been issued and sold, as was pro- 
posed by the Committee, and as was carried into effect in 
the case of the B. A. unit of electrical resistance. Mr. 
Culley’s statement shows evidently, however, that the 
standard unit of capacity has not yet come into practical 
use amongst telegraphists generally. 

The present section, on submarine cables, contains a con- 
siderable amount of information, condensed into twenty- 
five pages; and the subject, almost a novel one in our 
technical literature, is well handled, and divested of all 
unnecessary complication. Without bringing forward 
many novel or striking views or original facts, Mr. Culley 
has summarised for the benefit of the student of telegraphy 
nearly all the important data which have been deal. in 
connection with this branch of applied science. And 
henceforth our telegraphic employés will have no excuse for 
being in any way behind their continental brethren in the 
knowledge of facts relating to the marvellous instrument 
of civilisation which so faithfully performs the bidding of 
the intelligent operator who has studied its organisation, 
and can find his own remedy when a “screw is loose.” 
The notes and tables at the conclusion of the work consti- 
tute a valuable addition, and, being to all appearance most 
carefully compiled, will, we have no doubt, be productive 
of many tacit but sincere coripliments to the author in the 
shape of well-thumbed copies of his book. We must not 
omit to notice, in the appendix and notes, a valuable little 
article by Mr. W. H. Preece, on the method “ To calculate 
the proper proportions of the core of a cable to provide for 
the transmission of a certain given number of words per 
minute.” Mr. Preece has arrived at the conclusion that, 
with copper and gutta-percha as at present produced by 
the manufacturers, the best practical value that can be 


given to 2; for a given value of D, is ae or 3°16. 
0 


In conclusion, we may state that the work, which ex- 
tents to nearly 300 pages, is neatly printed on —_ paper, 
and illustrated with a number of diagrams and woodcuts, 
which, though in most cases greatly inferior to those 
which both illustrate and adorn some of the foreign trea- 
tises on the same subject, answer perfectly the main pur- 
pose for which they are intended—that of facilitating the 
comprehension of the various arrangements and conditions 
which are adverted to. 





The Mining and Metallurgy of Gold and Silver. By J. ARTHUR 
Puitiirs, Mining Engineer. London: E. and F. N. Spon. 
1867. 

Tue author of this handsome volume has brought a great 

amount of valuable experience to bear on its produc- 

tion, and has supplied a welcome addition to the literature 
of the subject. ‘The first part of the work treats of gold 
in all its aspects, its modes of occurrence in nature, the 
chief goldfields of the world, with description of the 
methods employed for the extraction of the metal, and 
statistics of the annual yield. The most recent modifi- 
cations of the metallurgical processes for the extraction of 
gold are likewise considered. After a chapter on the 
assay of auriferous ores and gold bullion, the author pro- 
ceeds to the second part of his subject—the occurrence 
and preparation of ideas, which are treated in a manner 
corresponding to that adopted in the case of gold. The 
argentiferous ores and the chief silver mines of the Old 
and New World are described, and the various processes 
employed in the metallurgy of silver, including its sepa- 
ration from lead and other metals, are fully discussed. 

The subject of silver assaying concludes the volume, 

which, it should be mentioned, is illustrated with a 

number of excellent woodcuts, for the most part from 

photographs. We shall shortly give a detailed review of 
this useful treatise. 








INTERESTING EXPERIMENTS WITH CoaL Gas ON SaFETY Lamps. 
—On Monday last a large nnmber of those interested in mining 
affairs in the South Yorkshire district were present to witness a 
number of experiments with miners’ safety lamps. It will be re- 
membered that a few weeks ago a number of experiments were 
made at the re at Barnsley. It was suggested that the 
lamps should be tried with the natural at the Oaks Colliery. 
The apparatus was fixed into the flue of the engine chimney, whilst 
thegas was conducted from the escape ee to a small receiving tank, 
and from thence into the ap e lamps experimented upon 
were Stephenson’s, Davy, y, the Mozart, and what was desig- 
nated the “‘ Cockney”—a lamp which had been sent down from 
London by a gentleman, The result of the experiments went to 
show that all the safety lamps will stand longer in natural coal 
hog with refined gas which is burnt in towns. The Davy, 

any, and Mozart all exploded, but the Stephenson stood the test 
well. The bm i which was a very crude attempt at a 
safety lamp, incurably went out. The e iments ww the 
safety lamp more complete than it was considered with refined 
gas. 
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THE BRITISH ASSOCIATION. 

Next Wednesday the members of the British Association will 
hold their annual gathering, which this year is to take place in 
Dundee. This town is very rich in histori iations, for 
Edward I. burnt a number of women and children in an 
old monastery there, Wallace was educated in Dundee, Bruce 
once made the town his residence, and “he was declared king of 
Scotland therein, James V., Mary Queen of Scots, and James VI. 
visited it. Dundee was pi and burnt by Montrose, it was 
the temporary residence of Charles II., it was stormed by Gen. 
Monk, whose soldiers massacred the inhabitants right and left 
for several days, Graham of Claverhouse besieged it and was 
beaten off by the defenders, it was entered by the Pretender 
in 1716, and occupied by his followers in 1745. Thus archwolo- 
gists and politicians will have a rich field before them in the 
town of Dundee and its vicinity. 

As regards the modern aspect of the town, it ranks next to 
Glasgow in commercial importance, and carries on an extensive 
business in linen and linen yarns, importing large quantities of 
flax, hemp, and jute. It is situated upon an arm of the sea, the 
Firth of Tay, about four miles from the German Ocean, and it 
is backed by hilly and picturesque scenery. The harbour usually 
contains a good show of shipping, and the town rather more 
smoke than a stranger would like, which smoke is belched forth 
by several tall chimneys. Dundee has about 100,000 inhabitants, 
who are all in a lively state of preparation for the advent of the 
British Association. It likewise has a Provost to rule over it, at 
least, we suppose it has, although we have not yet seen him. In 
the days of old, at all events, it certainly had a Provost, for 
memory dimly furnishes a picture of a Dundee Provost, who 
died and was buried, and left £400 in his will for the composer 
of a good epitaph to be inscribed over his remains. The four 
executors, so the legend states, resolved to compose the epitaph 
themselves, since it would be a pity to let the £400 go into the 
hands of strangers, but as they were not of a literary turn of 
mind, it was unanimously resolved that it should consist of four 
lines only, and that one line should be written by each. The 
task of the first executor was comparatively easy, for he took up 
his pen and wrote, “Here lies John Anderson, Provost of 
Dundee.” The second spent half a day in deep thought, as he 
had to make a rhyme, but at last he wrote, “ Here lies him, here 
lies he.” It did not occur to the third to change the rhyme, so 
his was a terrible task; he took physic, lay awake in deep 
thought all night, and finally wrote, “ Hallelujah ! hallelujee !” 
The fourth in a fit of inspiration went back to the first rudi- 
ments of education, and added the line, “A, B, C, D, E, F, G.” 
This monument to the lamented Provost is said to be still visible 
in Dundee, so archeologists are earnestly requested to search for 
the same, and we wish they may find it, as its examination con- 
not but excite the warmest interest in the breasts of the mem- 
bers of the British Association. 

One of the most interesting features of the forthcoming week 
in Dundee is one not entered in the official programme of the 
British Association, namely, an experimental lecture to working 
men on “ Matter and Foree,” by Dr. John Tyndall. The creation 
of a taste for the study of physical science, ignorance of which is 
such a prominent feature of the system of education in this 
country, will perhaps be more forcibly promoted in Dundee by 
this popular movement of the prince of scientific lecturers than 
by any other proceedings of the Association. But Dr. Tyndall, 
Mr. Balfour Stewart, and all the other philosophers who are 
deeply versed in the phenomena of heat and molecular physics, 
have already a terrible and unexpected rival in the field. The 
“Fire King” himself is now in Dundee. Dr. Tyndall will let 
dark rays of intense heat into his eye and lick red-hot pokers ; 
but the great Rel Mueab, the Fire King, despises such petty per- 
formances, according to the following paragraph from the Dundee 
Advertiser of Tuesday last :— 

Tue Frre KinG aT THE ALHAMBRA Music Hatu.—One of the 
most remarkable performers that ever ap in Dundee is at 
present astonishing the large audiences + nightly assemble at 
this favourite music-hall. The gentleman to whom we refer is Rel 
Mueab, the Fire King, a native of Russian Poland, who goes 
ge pS ne - =a marvellous a we ever —— 

eis a mely-made young man, and possesses apparent 
great m ab. He > he to the stage with him a sort 
of forge, which he employs in heating the iron used by him in 
doing his performances. He first makes a strip of iron, about the 
eighth of aninch thick, red hot, and then bites off pieces of it with 
his teeth. This is a wonderful enough feat, yet it is not nearly so 
surprising as those which follow. He next pours a bottle of olive 
oil into a cauldron and heats it over the fire—indeed, he makes 
the oil boil. After it has been boiled he drinks two glasses of it, 
and does not seem in any way inconvenienced. He next makes 
red hot the end of what may be considered a miniature spade, and 
rubs it over his legs, arms, and face. A large flat piece of iron is 
subjected to the heating operation, and is then laid on the stage. 
Rel Mueab steps over it once or twice, and afterwards dances on it. 
There was no deception a on the audience in any of the 
performances. The metal from which the pieces were bitten off 
when put into a pail of water, showed unmistakably that it had 
been well heated, while the small bits bitten off and round 
among the audience, were still very hot, and bore the evident 
marks < the + ng wa —_— The oil pon ° a condition 
peculiarly sui ‘or sca! urposes, and the hissing sound 
produced by red-hot metal prom Bs into contact with any fleshy sub- 
stance was clearly heard when Rel Mueab danced with his bare 
feet on the iron. Altogether the performance created a great sen- 
sation among the audience. 

When the popular lecture of Dr. Tyndall comes off it would 
be as well for the Provost of Dundee to provide a plentiful 
supply of white-hot pokers, which could first be licked by Dr. 
Tyndall and then eaten by the Fire King. If Professor Sir 
William Thomson should then mount the platform with a 
Wirbel-Bewegung motion, and explain that he does not believe in 
solid matter, and Professor W. Allen Miller should take a photo- 
graph of the scene with the invisible light of the extra-violet end 
of the spectrum, the inhabitants of Dundee will own that they 
never witnessed such a lecture before, and are not likely to do so 


again. 

Dundee is twenty or thirty miles from some of the finest 
scenery in the Scottish Highlands, within easy communication 
by rail. The programme of the forthcoming proceedings of the 
British Association has already appeared in our pages. 








METALS, MACHINERY, AND MANUFACTURES, 
PAST AND PRESENT. 

Nor a few of the ish visitors to the Paris International 

Exhibiti ctical scientific men—have come home discon- 





of facturing coun i 
the world’s “Belgium race. In textile and fictile manufactures 


ce and ium have long been ahead of us in the higher 
qualities of juction, and even in the lower classes of cotton, 
and woollen goods, ly consumed by the great bulk 


more 
e peoples of various parts of the world, they have been drawing 
up to us rapidly. Almost universally until now, however, it has 
been tacitly accepted as an indisputable fact that in the production 
of machine tools and machinery this country has kept ahead of 





all competitors. Now, however, it is feared that this master key 

is to be wrested from us, and that con’ tal ufacturers are 

about to become independent of us for the 

which we have hitherto exported 
ufacturing ind 


their man 
developed. i Se madiony we Reve ot Gen Ge 
guiles oggn, bah hove kept the goose w has laid them. Now. 


" Whether or ge p be | = 
and cordially act upon it, the conditions and results expressed cer- 
tainly attech to their n mutual relations—‘* United we stand, divided 


we fall.” To parley or hesitate is to be undone; better keep now 
= seek anon— *s division and extremity will be the 
ore’ "3 0 i 


t the aed the national and imports for the 
current year may show it is of course impossible at present to pre- 
dict. When the time may come—we hope it may never come— 
when “Ichabod” is to be written upon our factories and work- 
sh we know not, ae ge to the end of 1866, at any rate, that 
time not come, and unless a ping decline has commenced 
in the year 1867 the history of the past should encourage us to 
take heart of grace for the future, and to believe that as a nation 
of crc and shopkeepers we shall not be defunct for yet 
awhile, 

By an almost unbroken series of annual augmentations the value 
of the imports and exports of the United Kingdom have increased 
from £268,210, 145, or £9 14s. per head of the podulation of the 
United Kingdom in 1 to £534,011,453, or £18 head, in 
1866; the exports in the latter year amounting to , 806,900, 
The value of the steam engines exported in 1852 was £338,222, in 
1866 it was £1,750,492, being a decrease as compared with 1865, 
but an increase upon 1864 and all p: ing years. The value of 
machinery of other sorts in 1852 was £913,138; in 1866 it 
was £2,998,692, a decrease upon 1864 and 1865 (confessedly — 
cant exceptions), but an increase upon any year preceding 1863. 
The iron, pig. and puddled exports amounted in 1866 to 
£1,544,647; of bar angle, bolt, and rod, to £2,314,438; of railroad 
iron to £4,166,419; of hoops, sheets, and boiler plates to £1,779,177; 
of wrought iron of other kinds to £2,678,535; of unwrought steel 
to £1,129,761. The total value of iron and steel exported in 1866 
amounted to £14,829,369, as against £6,684,276 for 1852, and 
higher than any amount since that year. In the exports of 
copper and other metals the increase has been inconsiderable, 
excepting in copper, bars, rods, sheets, and rails, the value of 
which in 1866 was £1,119,390, or nearly double what it was in 
1852. The value of the coal, cinders, and culm exported in 1852 
was £1,372,114; in 1866 it had risen to £5,084,009. 

Turning to some of the other principal articles of export essen- 
tially affected by improvements in machinery, ‘+ appears that the 
cotton piece J rey exported in 1852 amounted to 1,524,256,914 
yards; in 1866 the quantity exported was 2,575,967,256 yards, or 
nearly fifty times the circumference of the globe! Manchester as 
well as Mulhouse evidently continues to prosper. The only year 
from 1852 to 1866 in which a a agg f was exported was 
1860, when it reached 2,776,218,427 yards. e linen piece goods 
exported in 1852 amounted to 133,192,627 yards; in 1866 they 
reached to 254,943,531 yards. Between the one year and the other 
the quantities exported were increased, respectively, of Ll 
cloths from 26,406,828 to 34,520,340 yards, of flannels and blankets 
from 9,046,677 to 14,419,298 yards, of worsted stuffs from 
127,798,552 to 224,342,174 yards, and of ao and druggets from 
2,280,373 to 7,613,609 yards. Although Lyons may be thriving, 
and Coventry Macclesfield may be languishing, we are sti 
manufacturing silk goods for home consumption and for exporta- 
tion, the value of the silk manufactures in 1852 and in 1866 respec- 
tively having been £1,156,305 and £1,317,529. Worcester and 
Staffordshire are not likely to extinguish Sevres and Dresden, but 
~- nevertheless, get quit of a goodly quantity of their produce 
in the world’s markets, and expo: last year to a higher 
value—£1,652,609—than they ever did before; the value of the 
exports and earthenware in 1852 was £1,151,897. Broadhead and 
Co. have not had time to bring Sheffield cutlery into disrepute, and 
goods manufactured with false trade marks have not yet superseded 
the genuine article, the value of the hardwares and cutlery exported 
last year—£4,377,922—being the highest ever known. In 1852 
it was £2,691,697. The exquisite g manufactures known as 
Bohemian will doubtless continue to command their preference and 
their price; our manufactures of flint, plate, and other kinds of 

lass are a. pe aan, En, paged these manu- 
actures ex in amounted to ; by a progressive 
increase it poh coached to £801,169 in 1866. 

The estimated value at the place of production of the following 
minerals in 1854 and 1865 were tively :- Of coal, £16,165,350 
and £24,537,646; pig iron, £7,674,595 and £11,774,220; total of 
coal, iron, and other metals, £29,155,701 and £40,310,933. 

Some other figures of a reassuring nature may be quoted to 
show the improved condition of the people. In 1852 the amount 
received by the trustees of savings banks amounted to £7,281,177, 
and in 1866 the amounts received from depositors amounted to 
£11,795,639, including the Post-office savings banks. The capital 
of the savings banks in 1852 was computed at ae. and in 
1866 at £44,428,194. In 1854 the number of children nt at 
the inspections of the primary schools in Great Britain was 
410,904, whereas in 1866 it was 1,116,374. In Scotland (exclusive 
of Roman Catholic schools) the numbers rose from 62,310 in 1854 
to 171,230 in 1866; and in Ireland, from 473,214 to 1,287,604. The 





ms committed for trial in 1852 and in 1866 were tively in 
land and Wales, 27,510 and 18,849, in Scotland and ‘ 
in Ireland 17,678 and 4326. The reader is cautioned against 


mistake—the smaller num 
gross estimated rental of pro, 
was £86,077,676, in 1866 it was £110,079,308. 

It is beyond our —- to comment on politics except in so far 
as they bp ly to affect the material welfare and pros- 
perity of the country. We do not care to speculate as to the 
probable proportions of so-called Liberals or Conservatives likely 
to be returned under the new Act, which will add such an enor- 
mous number to the politically i It can scarcely be 
doubted that the important question of public instruction will be 


bers are for the later year, 1866. The 


—s greatly Mr. Lowe puts the matter harshly 
when he tells the House of Commons that it is Comey see 
ary that its new masters should “‘ eir letters.” Working 


the probably profit by it 
scarcely be i 4 
although they can y bo expected to be grateful for it. n 


assessed to the poor rate in 1856. 





deed and truth, the “glory of the world and the envy of surround- 
ing nations.” 





DRAUGHTSMEN’S BENEVOLENT ASSOCIATION. 
Tax following is a copy of a circular which has been forwarded 
to the draughtsmen of the leading engineering firms in the king- 


7m :— 

“Sir,—You are, aware that considerable correspon- 
dence has lately taken in the columns of THE ENGINEER 
ot mimitaindsttie£, 

urveyors’, ani 's volent ‘yg 

The time seems now to have arrived when something of a more 
decided character than newspaper ence or editorial 
encouragement is required in order to set the matter fairly afi 
ee eT aid Giclee wus 
in the movement, and particular] of 


possible of the large engineering sho con’ on an 
early day; such meeting to be p over by some well-known 
and universally member of the profession. The subject 
could then be freely discussed, and, if Seaired, a committee 


appointed for carrying out the wishes of the meeting, and for 
promoting the general success of the movement. 

I, therefore, to inform you that as soon as the necessary 
steps have been taken, and the time a poy of such meeting 
have been determined on, the invitations will be issued. 

In the meantime may I also venture tocommend to your earnest 
a the —- advantages —- 4 in this ee pn 

Ap is proposed for providing a or age, 
and superannuation, also a provision for the widows orphans 
of deceased members, and a scheme by which the children of 
assistant engineers, surve and draughtsmen would be enabled 
to obtain a good sound education at a very reasonable rate. 

Of tho many details involved in these matters, you will easily 
understand, it is at present premature to speak. What is first 
wanted is to arouse general attention to the question. We may 
then safely reckon on securing a good and influential meeting of 
those who are interested, and if this be followed by a hearty co- 
operation of all concerned, I feel convinced that the objeets can 
and will be speedily obtained. 

Before, however, we can with any propriety ask any of our 
leading engineers for their counsel and support we ought to have 
— idea as Sees Se a society is shared in 

y assistant engin: surveyors, draughtsmen generally, not 
— London, but ughout the kingdom. 

y I, therefore, further request you will lay this letter before 
your associates, and that you will kindly oblige me with a line as 
early as possible, stating what are the views you entertain on the 
question, and whether I may hope for the pleasure of your 
ati and co-operation at the meeting proposed. 


P.S.—By the kind permission of the proprietors all letters may, 
for the present, be ph seem to the honorary secretary, pro lem. of 
the pro; Assistant Engineers’, Surveyors’, and Draughtsmen’s 
ry ent Society, office of THE ENGINEER, 163, Strand, London, 








THe Society or EnGingers.—The council of the Society 
the works of 


September. Members and 
party are uested to communicate with secretary, on or 

fore the 10th proximo. Members and associates to meet at the 
London Bridge station at a quarter past twelve o'clock, on the 
13th of September, to p d ti G ich by train leaving at 
12.31 p.m. 

A SELF-LUBRICATING PackING.—Mr. T. Silver, the American 
engineer, whose name has been so long connected with his well- 
known form of marine governor, is now engaged in introducing 
into this country a remarkably original kind of packing for — 
rods. It works entirely without oil, being apparently self-lubri- 
cating, though we should say that its lubricating action is possibly 
aided “ the presnce of condensed steam. The pac put into 





the sti -box in the ordinary way, simply consists of a plaited 
cotton et made up with a composition principally consisting 
of soapstone. 

A Nove Racz.—On Monday morning, the 26th instant, in 


accordance with previous arrangement, two road ‘steam 
one made by Mr. Isaac W. Boulton, of Ashton-under-Lyne, 
having only one 4}in. cylinder 9in. stroke, the other, made by 


Messrs. el Adamson and Co., of Newton Moor, having two 
cylinders Gin. diameter, 10in. stroke, started from Ashton-under- 
Lyne at 4.30 a.m. for the show ground at Old Trafford, a distance 
of over eight miles. The engine, made 

son and Co., isa very well-constructed engine, ont had 
quarter of a mile start of the smaller m The li 
with five passengers upon it, passed the other in the first 
kept a good | of it all the way, — a Traff 
the hour, having to go steady through 

made by Mr. Boulton ran the first four 
The running of both nes is 
at Old Trafford —_ tested their qualities, 
agen turned complete circles of 27ft. 

and left, frequently. 

Tue StaverEy Coat anp IRon 
fourth annual egent ot the directors 
states that, notwithstanding the very year, 
value of the company’s property has 
position. The net profit for the » we yee 16s. 1d. from 
the last account, is £65,719 7s. 2d., out of w! 
of £6 10s. old share and £1 1s, 8d. Per oabcorted 4a. 508 Oe, 
February and June last, which have been’absorbed £ 6s. 8d. 
The directors recommend a 
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which will 6s. leaving a balance £552 to be 
carried forward to the next account. The directors ——— 
pelitetion of So gob hee ot ee <a + 

, the managing , who had promoted the establishment 
of the movement the werksnen cuapeeges by Secenaeey 
= <epediien toe fog The directors that 
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TECHNICAL EDUCATION IN AUSTRIA. 


Tue Im Royal Polytechnic Institution at Vienna, the 
rules of which we give below, was established in 1816 for the 


of prom struction in the practical sciences, At first 
it formed a kind tory school for artisans, but has since 
been exten and improved into what may be termed 


gradually e 
a scientific university. 1 wang ties mete dignified title 
is only due to it since Oottber’ 1805, en by imperial decree it 
was created “ po : ‘ 


compulsory, whilst a higher scale of knowledge was 
students applying for admission. The fees paid by most of the 
students (the total number of whom averages 300 annually) 
ant to only about £5 per annum, or say £9, including labo- 
ratory and drawing fees, &c. This Institution is to a considerable 
extent supported by the state, the management being conducted 
by a committee of professors, who annually elect from amongst 
themselves a president—the so-called ‘‘ Rector” and nominal head 
of the institution. The salaries of the professors amount to re- 
spectively 1800, 2900, 3400, and 3900 florins annum. There 
are altogether twenty-six professors, three salaried ‘‘ Docenten” 
(minor professors), ten unsalaried ‘‘ Docenten,” eight teachers of lan- 
es, stenography, sketching, and modelling, three ‘* Adjunkten” 
(special assistants), and twenty-three assistants. An annual sum 
of 13,000 florins is given by the state for development and ex- 
penses of the twenty different laboratories and collections, of 
which 2000 florins go to the laboratory for chemical technology, 
1250 florins to the laboratory for analytical and general chemistry, 
1500 florins to the engine building collection, and 1500 florins to 
the mechanical technology collection. A special fact worth men- 
tioning is that students passing all their examinations with ‘‘ vor- 
zug” (excellence) are exempt from military service. Besides, 
students liable to military service ey: on passing a satisfactory 
examination on technical subjects before a military commission, 
enter as cadets instead of being compelled toserveas privatesoldiers. 
An exceedingly useful and altogether excellent system is em- 
bodied in the so-called scientificexcursions made at certain intervals 
by the | ene and students of botany, zoology, geology, me- 
chanical technology (including metallurgy), chemical technology, 
iculture, surveying, and mechanical and civil ehitntning, "Ye 
ese excursions various manufactories and works are visited, bo- 
tanical and geological expeditions of great length made ; in fact 
every means adopted for giving the students a practical as well as 
theoretical knowledge whenever possible. It only remains to be 
said that most of the students enter at about eighteen or nineteen 
years of age, having generally previously passed through an educa- 
tion of six annual courses in the Realschulen (Government schools 
where solely technical subjects, entirely excluding the ancient 
languages, are taught), preceded by four annual courses in the 

Hauptschulen (preparatory Government schools for children). 
REGULATIONS OF THE IMPERIAL ROYAL POLYTECHNIC INSTI- 

TUTION IN VIENNA.* 
I.—GENERAL REGULATIONS. 

Sec. 1. The Vienna Polytechnic Institution is intended to afford 
a thorough theoretical, and also, as far as possible, practical educa- 
tion for the professions which are represented in it by special pre- 
paratory divisions. 

Sec. 2. The following divisions exist in the Institution :—A, the 
general division, in which those subjects are taught which form 
the scientific basis of the subsequent special studies ; B, the divi- 
sion for civil engineering; C, for building; D, for mechanical 
engineering ; E, for technicel chemistry. 

Sec. 6. The instruction in the separate subjects is given partly 
in annual terms lasting from 1st of October to the end of July, and 
partly in biennial terms, the first ending in February, and the 
other beginning 1st of March. 

II.—REGARDING THE STUDENTS. 

Sec. 7. The students are divided into ordinary, that is those 
who are matriculated either for the general division er one of 
the special divisions, and who attend the entire course of educa- 
tion according to the proper regulations; and into extraordinary, 
that is those who only attend certain lectures, 

Sec. 8. The ordinary s{udents are designated as such in the cer- 
tificates ; they have all the rights connected with attending the 
Institution, and have to fulfil all the appertaining duties. The 
extraordinary students have in general the rights of the ordinary, 
butare not admitted to the “‘rigorosum ” examinations (strengen Prii- 
fungen, sec. 28) ; neither have they any right to scholarships. In 
the public certificates they are expressly designated as extraordi- 
nary students. Disregarding any special exceptions their duties are 
the same as those of the ordinary students. All students are sub- 
ject to the disciplinary regulations, The ordinary students are 
subject, as regards discipline, to the heads of the divisions, the 
extraordinary to the rector. 

Sec. 9. Only those can enter as ordinary students into the first 
session of the general division who have either—1, absolved the 
upper Realschule, or upper gymnasium, with proper certificates ; 
or, 2, passed with good results the ‘‘ maturitiits ” examination ata 
Realschule authorised thereto by the Government, not having been 
educated at a middle school. Gymnasium scholars must also prove 
sufficient readiness in geometrical and general drawing. 

Sec. 10. As long as ‘‘ maturitiits” examinations are not regularly 
introduced in the Realschulen, those who are unable to show the 
proper certificates have to be subjected to an entrance examina- 
tion at the Polytechnic Institution, Those mentioned in sec. 9, 
heading 2, must be at least seventeen years of age. The following 
are the subjects of the entrance examination :—a, arithmetic, 
algebra, geometry, plane and spherical trigonometry, analytical 
plane geometry ; 4, geography and history ; c, physics ; 7, natural 
history ; ¢, geometrical and general drawing ; f, readiness in Ger- 
man style, to be proved by an essay on a given subject. The sub- 
jects from a to e, to the extent taught in the upper Realschulen, 
are accurately detailed in the special programme published by the 
Institution. A fee of five florins has to be paid for the entrance 
examination, which is received by the examiners. 

Sec, 11. Students just entering, who wish to be admitted as 
ordinary students to higher divisions, have—1, to fuifil the general 
entrance regulations (sec. 9), and, 2, to prove the necessary pro- 
ficiency either by legal certificates, or by subjecting themselves to 
a gratuitous examination, 

Sec. 12. The following conditions have to be fulfilled by those 
wishing to enter as extraordinary students :—1, an age exceeding 
seventeen years ; 2, proofs of the preliminary knowledge necessary 
for successfully attending the desired lectures, These proofs must 
be afforded either by legal certificates or by an entrance examina- 
tion. For each subject of examination in this case an examination 
fee of two florins must be paid. 

Sec. 13. The entrance of ordinary students takes place at the 
beginning of the school year. They have to announce themselves 
personally, on or before the 7th of October, to the head of the 
division which they intend entering, and have to deliver to the 
same their nationale (written statement of name, age, birthplace, 
name and position of parents, &c.), together with any other neces- 
sary explanations. The head of the division examines the written 
statements as to whether they fulfil the necessary conditions, and 
makes, if necessary, the arrangements respecting the entrance 
examinations. He then delivers to the applicant an attestation 
of his matriculation, in which the division and session into 
which he has been admitted, as well as the selected subjects, are 
detailed. In doubtful cases the determination respecting the ad- 
mission of the applicant is left to the decision of all the professors 
of the division. 

Sec. 14, The announcement of extraordinary students has to be 
made in the same way to the fessors of those subjects which 
the students wish to attend. For those lectures which are only 
delivered in the summer term the registration can only take place 
in the beginning of the second term. 





* According to imperial decree of 17th October, 1865. 





Sec. 15. as the conditions mentioned in sees. 9 to 14 
ve been fulfilled, and as soon as the fees stated in secs. 19 to 21 
we been 


seatled Tor the sould spel tpetial divisoon 

or the an ivisions. 

tionally they may be allowed to form another plan, in which 

= el te obtain the permission of the essors of the 

divisions in question. But this permission can only be given when 

in the plan selected, firstly, regard has been taken of the proper 

uence of studies depending upon and supporting each other ; 

and, secondly, when the total sum of all the weekly hours for the 

selected subjects amount to at least eighteen, each two practice or 
ing hours being reckoned as one. 

Sec. 17. Besides the subjects contained in his plan of study, the 
ordinary student may also attend lectures concerning other sub- 
jects for which he has sufficient preparatory knowledge. The 
statement of this has to take place either at the announcement 
(sec. 13), or at the latest on the 15th of October or 15th of March 
(sec. 6), and mally to the rector. 

Sec. 18. The students are also allowed, within certain limits, to 
attend the drawing schools and laboratories at other hours-besides 
those fixed in the plan of study. 

Sec. 19. Each student has, on first admittance to the Institution, 
to pay a fee of five florins. After an absence of one year or more 
the same amount has to be again paid. 

Sec. 20. Each ordinary student, to whatever division he may 
belong, and without regarding the number of the lectures he may 
select, has to pay a fee of fifty florins for the whole year. This fee 
may be either paid entire on admittance, or in two parts, of which 
the first is due on admittance, the second at the latest on the 7th 
March. 

Sec. 21. The fees to be paid by the extraordinary students are so 
calculated that for each hour per week during each biennial term, 
one florin fifty kreutzers has to be paid, each two practice or draw- 
ing hours being reckoned as one. 

Sec. 22. The extraordinary lectures of the professors, the lec- 
tures of the assistants, and of the teachers not paid by the Govern- 
ment, have to be paid for according to the fees determined upon 
by the same. 

Sec. 23. By proving poverty, and at the same time proficiency, 
students may ¥ either entirely freed from paying the fees (secs. 
20 and 21), or only subject to half the charges. 

Sec. 24. From the viva voce and written examinations held 
during the year and at the end of the same, as well as from the 
other tasks delivered by the student, the result of his studies in 
the separate subjects is determined. The determination as to 
whether a student is altogether proficient enough to advance into 
a higher course is left to the divisional committee of professors. 
If a student has failed in the examination of any one subject, he 
will have to prove his proficiency in the subject at the beginning 
of the next session, up to at the latest the 7th October, paying for 
this examination a tax of five florins. If he omits to do this, or 
again fails, then his further advancement in his studies can only 
be allowed if the subject in question is not one the knowledge of 
which is indispensable for the proper study of the chief subjects 
in the next course. And in this case only those subjects must be 
attended for which a previous knowledge of the one failed in is 
not necessary. But for the advancement from the general division 
into a special division, at least a “ sufficiently good” result must 
have been obtained in all the subjects given in the plan of study 
for the general division. Students who have been compelled to 
repeat a course, are allowed to attend single subjects of the next 
following course of their division, provided they are able to prove 
sufficient preparatory knowledge for each subject. The repetition 
of a subject attended with insufficient result, as well as the repe- 
tition of a course, is only allowed once. 

Sec. 25. Each ordinary student obtains at the close of the year a 
certificate, in which the attendance of, and result in each of the 
subjects of his division, as well as his general conduct, are speci- 
fied. Similar certificates, but only for each single subject, are 
given to the ordinary student upon his attending not compulsory 
subjects. These latter certificates are the same as those which are 
given to the extraordinary students. The result is designated in 
the certificates—‘‘ excellent,” or ‘‘ good,” or “‘ efficient,” or ‘‘in- 
sufficient.” The conduct is designated either. -‘‘ entirely accord- 
ing to,” or ‘‘according to,” or ‘‘ less according to the academical 
laws.” The ordinary students can also obtain certificates of at- 
tendance for subjects not compulsory. 

Sec. 26. The resigning the attendance of single lectures has to be 
intimated to the respective professors ; the leaving the Institution 
to the rector. 

. 27. Under the name of guests, males may be admitted to 
the lectures on separate subjects, by penetee of the respective 
professors, who, from their station and other qualifications, entitle 
the expectation that the objects of the teaching will not be pre- 
judiced thereby. 

III.—REGARDING THE Strict (RIGOROSUM) EXAMINATIONS FOR 
OBTAINING A DIPLOMA. 

Sec. 28. The strict examinations are intended to prove the 
efficiency of the candidate for his profession. They have to show 
that the candidate has a complete knowledge of all the subjects of 
examination, both theoretically and practically, and particularly 
of the amount taught in the special professional division. A 
diploma is given on completing the strict examination, 

Sec. 30. The candidate for the strict examination has to prove 
at least sufficient proficiency in all the subjects contained in the 
plan of study of the division in question, and also in national 
economy, in the laws of trade and exchange, and in book-keeping. 

Sec. 31. A fee has to be paid for the strict examination: it 
amounts to 150 florins for each of the divisions for civil engineer- 
ing, building, or mechanical engineering ; and to 80 florins for the 
technical chemistry division. The fee in question has to be paid 
beforehand, and no gratuitous examination will be granted. 

Secs. 32 and 33 contain further unimportant particulars con- 
cerning the strict examinations. 

Sec. 34. Should the result be insufficiently good, the strict ex- 
amination can be repeated. This repetition can only take place 
once, and only after the expiration of the time fixed by the 
examining committee. The fee due for the examination has in 
this case to be again paid. 

See. 35. The subjects for the strict examination to the extent 
taught in the respective divisions are the following :- 

B. Civil Engineering Division.—1. Mathematics, geometri- 
rical drawing, technical physics, theoretical mechanics, ma- | 
chinery ; 2, practical geometry and higher geodesy, building 
mechanics, building construction, road and hydraulic en- 
gineering. 

C. Building Division.—1, Mathematics, geometrical draw- 
ing, technical physics, mechanics, machinery, geology; 2, 
——— geometry, building mechanics, building construction, 

istory of building, road and hydraulic engineering. 

D. Mechanical Engineering Division.—1, Mathematics, geo- 
metrical drawing, technical physics, mechanics, practical 
geometry; 2, general building construction, laws of machinery, 
building of machinery, and mechanical technology. 

E. Technical Chemistry Division.—Mineralogy, botany and 
zoology, general and technical physics, machinery, chemistry, 
chemical technology, and Saoutelee of goods. 

Sec. 36. The strict examination may be passed for more than 
one division, provided the rules of secs. 30 and 31 be adhered to. 
In this case the examination committee may grant a dispensation | 
from examination in those subjects of the next division in which 
the candidate has been examined in the former division. 
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Both the annual sessions of this division have to be passed by 
students wishing to enter the civil engineering, building, or me-~ 





chanical engineering divisions. Students intending to enter the 
chemical division need only pass the first session of the general 
division ; such students need not attend the geometrical drawing, 
taking instead the lectures on mineralogy and the laboratory prac- 
tice. —Hirst Session.—Mathematics (algebraic analysis, anal: 
geometry, elements of differential and integral calculus), 10 
weekly; geometrical drawing, 7 hours; constructional drawing, 8 
hours, inorganic chemistry, 3 hours; zoology, 6 hours (in the 
winter term); botany, 6 hours (in the summer term) ; 
and free drawing, 4 hours. Second Session.—Mathematics (dif- 
ferential and integral calculus), 5 hours ; physics, 4 hours ; tech- 
nical mechanics, 5 hours ; practical geometry, 4 hours ; situational 
drawing (Situations Zeichnen), 6 hours ; mineralogy, 5 hours; con- 
structional exercises in geometrical drawing, 4 hours; 
and free drawing, 4 hours. 

B.— Civil Engineering Division. 

First Annual Session.—Technical physics, 3 hours; knowledge 
of machinery, 3 hours; constructive practice, 5 hours; building 
(course 1), 5 hours; constructional drawing, 10 hours ; geology 
(course 1 in winter), 2 hours; geology (course 2 in summer), 8 
hours ; geological practice (in summer), 2 hours; ornamental draw- 
ing, 6 hours. Second Annual Session.—Analytical mechanics, 2 
hours ; building mechanics, 2 hours ; spherical astronomy (in win- 
ter), 43 hours ; higher geodesy (in summer), 4} hours ; hydranlic 
and bridge engineering, 5 hours; constructional exercises and 
plans, 10 hours; tracing (Terrain Lehre), in summer, 2 hours. 
Third Annual Session.— Road and railway engineering, 5 hours ; 
constructional exercises and plans, 15 hours ; artistic pe ive 
(in winter), 2 hours ; perspective and landscape drawing, 43 hours. 

C.— Building Division. 

First Annual Session.—Building (course 1), 5 hours; building 
construction exercises, 10 hours; knowledge of machinery, 3 hours; 
constructional exercises, 5 hours; geology (in winter), 2 hours; 
mechanical technology (in winter), 5 hours ; ornamental drawing 
and modelling, 6 hours. Second Annual Session.—Art of building, 
3 hours ; practice in architectural drawing and planning ; ency- 
clopzdia of road and hydraulic engineering (in summer), 4 hours ; 
building mechanics, 2 hours ; technical physics (in winter), 2 
hours ; perspective and landscape drawing, 6 hours ; ornamental 
drawing and modelling, 4 hours. Zhird Annual Session.—The 
particulars concerning this session will only be published for 


1867 —68. 
D.—Mechanical Engineering Division. 

First Session.— Analytical mechanics, 2 hours; laws of ma- 
chinery (Maschinen Lehre), course 1, 3 hours; balding of machinery 
(Maschinen Bau), course 1, 3 hours ; constructional exercises, 10 
hours; mechanical technology, 5 hours; technical physics, 3 hours; 
knowledge of building, 2 hours; building drawing, 6 hours. Se- 
cond Session. —Laws of machinery (course 2), 2 hours ; building of 
machinery (course 2), 10 hours; constructional exercises and plans, 
15 hours; chemical technology (sugar manufacturing and brewing), 


7} hours. 
E.—-Chemical Technical Division. 

First Session.—Organic chemistry, 3 hours; analytical chemistry, 
2 hours ; laboratory practice, 10 hours ; general physics, 4 hours ; 
technical mechanics, 5 hours ; mineralogy (in winter), 5 hours. 
Second Session.- Chemical technology (sugar manufacturing, brew- 
ing, dyeing, tanning, soap manufacturing, distilling, wines, &c.), 
74 hours; laboratory practice, 20 hours; technical physics, 3 hours; 
knowledge of machinery, 3 hours; knowledge of goods, 2 hours. 
Third Session.—Laboratory practice, 20 hours; knowledge of build- 
ing (in winter), 4 hours ; mechanical technology (metallurgy, 
working of metals, working of wood, spinning, paper manufac- 
turing, &c.), 5 hours; geology (course 1 in winter), 2 hours; 
geology (course 2 in summer), 5 hours. 

Lectures not appertaining to any Division in particular. 

Modern history, history of Austria, zoological palxontology, 
history of German literature, the German classics, essays and de- 
clamation, esthetics, agriculture (courses 1 and 2), national eco- 
nomy (courses 1 and 2), laws of trade and barter, statistics, poli- 
tical laws of Austria, book-keeping, business style, modelling. 

Extraordinary Lectures. ae 

Integration of lineal differential equations, geometry of position 
and graphical calculations, political arithmetic and assurance, 
graphical statics, mathematical ie pean cir al crystallographic 
physics, anatomy of plants, botanical physiology, chemistry of the 
alcohols, psychology and logic, ornamental drawing, accidental 
surgery. 

Languages and Accomplishments. 

French, English, Italian, Persian, Turkish, Vulgo-Arabic—Sten- 

ography. 





THE SuLTan’s First RAILWAY JOURNEY IN TURKEY.— There 
is no doubt that the Sultan’s first railway journey in his own 
dominions was a great success. The line from Rustchuk to Varna 
is about 120 miles in length, and runs through some of the finest 
hill and wood scenery of Bulgaria. His Highness, after a stay of 
two days at Rustchuk, left that city on the morning of the 6th ult. in 
a train consisting of nine carriages, painted white and emblazoned 
with the star and crescent in white and gold. The engine was 
elaborately ornamented, and was in the charge of an English 
driver, named Frank White. The journey occupied seven hours, 
as the Sultan received deputations en route at Rasgard, the Schumla 
road, and Pravadi. The embarkation at Varna was made before 
sunset, a stay of only three hours being made at that port. The 
Imperial suite of 700 persons, with their baggage, horses, &c., 
were conveyed to Varna in nine special trains, and no hitch of any 
kind occurred during the journey. The Sultan has significd his 
intention of conferring the Order of the Osmanli on Mr. J. Trevor 
Barkley, who was in immediate charge of the Imperial train, and 
who has been most actively engaged for many years in forwarding 
railway enterprise in Eastern Europe.—TZimes. 

THE Lonpon Trarric Act.—As this new law, which comes into 
operation on the 1st November next, makes special regulations as 
to the passage of materials and implements of engineers and 
builders through London, we extract that part of the enactment. 
It will be observed that special limits are alluded to, and many 
explain that the general limits mean that part of the metropolis 
enclosed in acircle of which the centre is Charing Cross, and the 
radii are four miles in a straight line from Charing Cross. The 
special limits are such streets or portions of streets advertised 
in the London Gazette, with the consent of the Secretary of State, 
as may be declared to be special under the provisions of the Act. 
With these provisoes the new Traffic Act limits that no person 
shall, within the said limits of this Act, and between the hours of 
ten in the morning and seven in the evening, except with the per- 
mission ot the commissioner of police,—1, Drive or conduct along 
any street any cart, carriage, or other vehicle laden with timber, 
metal, or any other article which exceeds in length 35ft., or which 
protrudes more than 8ft. 6in. behind the vehicle or more than Ift. 
from the sides of the vehicle; 2, Carry in any way along any 
street any ladder, scaffold pole, or other article which exceeds 35ft. 
in length or Sft. Gin in breadth; 3, Drive or conduct along any 
street any cart, wagon, or other vehicle used for conveying goods 
or merchandise, and drawn by more than four horses. Ag person 
acting in contravention of this section shall for each offence be 
liable to a penalty not exceeding forty shillings. No y shal 
be imposed on or costs awarded against any person for acting in 
contravention of this section if such person prove to the satisfac- 
tion of the magistrate having power to im the penalty that 
the Act alleged to be in contravention of this section was done on 
the occasion of a fire or other sudden emergency with a view to 
prevent accident, or to save life or property. Any byelaw, rule, 
order, or regulation made or to be made within the city of London 
- ” liberties thereof that is inconsistent with this section shall 
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UNIVERSAL EXHIBITION OF i867. 

Grover V, Crass 44.—CHEMIcaL AND PHARMACEUTICAL PRoDUcTS. 
(Condensed from “Les Mondes” and other French Periodicals.) 
(Continued from page 145). 

MM. John Casthelaz et Cie, of Paris.—Their space is remarkably 
rich in products obtained by greatly eo which do 
great honour to French chemistry. y ly decompose two 
tons of nitrate of soda by sulphuric acid to make nitric acid, 
either monohydrated, of 48 deg. to 50 deg., or pentahydrated, of 
35 deg. to 40 deg. Almost the whole of these acids is employed 
at the place of production. The monohydrated acid serves for 
the formation of the nitro-products of benzine and toluene, the 
35 deg. acid for transforming arsenious into arsenic acid, phenic 
acid into trinitrophenic or picric acid, bichloride of naphthalineinto 
phthalic acid, &c. transform daily a ton of benzine into 
nitrobenzine and aniline, and manufacture picric acid on a very 
great scale in two forms, crystallised and fused—the weight of 
some of the specimens exhibited being as much as one and two 
kilogrammes. They have designed an apparatus for buyers, 
called a picrometer, which gives them the means of easily 
verifying for themselves the purity of the acid sold to them. 
Starting from the fact shown by MM. Paul and Ernest 
Depouilly, that the basic phthalate of lime when sulphurated at 
300 deg. changes into benzoate of lime, they employ naphthaline 
for the production of benzoic acid. Phthalic acid results from the 
oxidation of the naphthalic bichloride; phthalate of ammonia 
when distilled gives the phthalimide of Laurent; the phthalimide 
distilled with powdered quicklime gives benzonitrile; the benzo- 
nitrile boiled with caustic soda produces benzoate of soda, 
whence hydrochloric acid precipitates benzoic acid. When 
treated with nitric acid bichloride of naphthaline produces an oil, 
the binitrochloro-formene or binitro-chloroform of Berthelot, 
which possesses such a penetrating smell and such an energetic 
action on the eyes and respiratory organs. Here, too, we see 
picrates of baryta, of iron, lead, and mercury; chloroxynaphtha- 
lates of baryta, iron, zinc, nickel, and copper with aniline violets, 
soluble garnet, isopurpurate of potassium, a fulminating sub- 
stance, which has to be kept in water, and a product of the reaction 
of cyanide of potassium on picric acid, which dyes wool of as rich 
and fine tints as those of orchil and with an economy of 25 per 
cent. 

MM. Coblene Freres, of Paris—Their pure and crystallised 
aboratory products leave nothing to be desired: as their pheny- 
lure, azobenzide, nitroline, binitrobenzine, binitrotoluene, toluyl- 
diamine, and paraniline. They are remarkably skilful in trans- 
forming the direct coal tar products into colouring matters, their 
enormous block of nitrotoluene, so admirably crystallised and of a 
per yellow colour, is almostperfectly freefromnitrobenzine. They 

ve discovered an extremely economical processfor the conversion 
of nitrobenzineinto aniline and of nitrotolueneinto toluidine. They 
take cast iron turnings coarsely powdered, and covering them with 
a sheet of copper, they plunge all into a solution of sulphate of 
copper. The galvanised iron turnings put in contact with 
about an equal quantity of the same material not galvanised is 
surrounded with a sufficient quantity of water, and nitrobenzine or 
nitrotoluene is added, a galvanic current is established within the 
liquid, the water is decomposed, its-axygen goes to the iron, the 
hydrogen transforms the nitrous body into the state of aniline or 
toluidine, which is afterwards rendered pure by rectification. By 
treating the residues with sulphuric acid the copper is recovered 
in the state of sulphate and is ready to be employed in a fresh 
operation. 

M. Huillard, sen., Paris, exhibits the crystallised salts which 
form his special manufacture, one class derived from orchil, as 
orceine, orcine, erythrine, erythric acid, &c., the others are 
mineral, the protoxide, sesquioxide, and five carbonates of 
cobalt with the arseniate, phosphate, silicate, borate, sulphate, 
nitrate, and chloride of cobalt. His aim is, first, to make, com- 
mercially, various preparations of orchil,as liquid orchil orcellane, 
extract of orchil or imperial red, which contains in the smallest 
bulk the greatest possible quantity of chemically pure colouring 
matter. Second, to produce cobalt blues on a great scale which 
shall rival the German blues in beauty and cheapness. The price 
of these blues is so moderate that we may expect to see them 
used for printing stuffs and papers, and they are so good that the 
Bank of France has used them for 500f. and 100f. bills. They 
have been used for 20 centime postage stamps, although they 
have th» inconvenience of appearing green by artificial light. 

M. Eusebe, of Paris, has created two highly interesting 
specialities, aniline green and the red obtained from carthamic 
acid. He has ceded the monopoly of the first to M. J. J. 
Muhr, of Basle, and keeps the other a secret. These colours are 
unrivalled—the first in brightness and the second in freshness — 
and can be given any degree of depth or paleness, as is shown 
by the splendid exhibition of specimens of silk dyed with 
them. It is known that the green is produced by the action 
of hyposulphite of soda on the blue arising from the treatment 
of rosaniline salts with ethylic aldehyde, but no one can guess 
at the mode of producing artificial carthamic acid. 

M. Jean Rod, of Basle. — We have already noticed his 
500 gramme specimen of crystallised and almost colourless ros- 
aniline. He competes successfully with the most renowned 
manufacturers of Paris and London, and produces daily 
175 kilogrammes of hydrochloride of rosaniline with propor- 
tionate quantities of aniline violets, blues, and greens. He 
produces at will from the same substances, and of equal purity, 
hydrochloride of rosaniline, dyeing red, monophenylated ditto, 
dyeing violet red, diphenylated ditto, dyeing violet blue, and 
triphenylated dyeing blue. This shows what a master he is of 
his art. 

In another series of violets, blues, and greens, exhibited under 
the name of Parma or Alexandra, ethyl replaces the phenyl, 
as in M. Hoffmann’s processes. Like M. Menier, M. Rod exhibits 
a trophy of 500 grammes of cyanine or quinoleine blue, incom- 
parably the most beautiful of blues, but also, unfortunately, the 
most ephemeral. M. Rod is also eminent in the manufacture of 
pure crystallised dyes extracted from dye woods; his hcematine, 
hoematoxyline, pure and commercial bresilines and berberines are 
triumphs of crystallisation in their way, and yet are cheap. 

M. Paisant, of Pont Labbé.—His establishment was founded 
in 1840, for the manufacture of starch and its conversion into 
alcohol syrups and dextrine, but its very existence was soon 
after threatened by the terrible invasion of the potato disease, 
and only retained subsequently its original purpose, so far as the 
starch and glucose manufacture went. The rest was transformed 
into an establishment for extracting the chemical products from 
kelp. The consumption of this raw material is at present 
1,800,000 kilogrammes, and it supplies to farmers 16,000 hecto- 
litres of lixiviated ashes. M. Paisant has greatly ameliorated 
the condition of his workpeople by buildings of a sanitary and 
cheap character, and by the creation of a common provident 
fund against slack time and sickness, in which the women 
participate already, and in which it is expected the children will 
soon join. 

M. E. Deiss, of Paris and Marseilles, must surely be placed in 





the very foremost rank of practical chemists for his creation of 
the famous manufacture of sulphide of carbon and its appli- 
cation to the extraction of all ‘kinds of fatty substances. In 
1847 sulphide of carbon was worth 60f. the kilogramme, and 
was a mere laboratory product. In 1867 M. Deiss produces it 
at 35f. the 100 kilogrammes. In 1848 a little sulphide of carbon 
was used in the manufacture of india-rubber. At present mil- 
lions of kilogrammes of oleaginous matter which were previously 
lost are recovered from the residues of various trades by means 
of it, and this application of it is undoubtedly one of the most 
brilliant discoveries of modern times. However powerful the 
presses may be they always leave a sensible quantity of oil in 
the residues of oil seeds. Sulphide of carbon removes the last 
trace of this. 

Paris, Brussells, Lyons, and Marseilles have yast establish- 
ments specially devoted to the recovery of waste fatty matters. 
Even in 1862 the trade of M. Weiss had attracted much 
attention; it has since then attained to perfectly colossal pro- 
portions. 

At Chartreux, in Marseilles, Bouvelard Achard, a gigantic 
extractor treats forty-three cubic metres of pulp and waste of 
olives every thirty-six hours, employing 45,000 kilogrammes of 
sulphide of carbon; the liquid successively penetrates the 
oil-containing mass, takes up the oil and deposits it in the dis- 
tilling apparatus, undergoes a complete regeneration almost 
without loss, and returns through the worms to take up more 
oil, &c. &c. This once dangerous agent now works without an 
inconvenience, and almost without smell. The* quantity of oil 
recovered at each operation by the two extractors at Marseilles is 
from 3000 to 3500 kilogrammes. 

At Lyons there were annually thrown into the Rhone, which 
carried it to the sea, 5,000,000 kilogrammes of soap, which had 
served for washing silk. Hundreds of attempts had been made 
to utilise this soapy water. The only theoretically successful 
process was the treatment by acids, which made a useful product 
of the matters coming from the silk termed ‘grit’ (grés). But 
now sulphide of carbon, as if by magic, separates instantaneously, 
and without putrefaction, the ‘grit’ from the fatty matters in 
which it is entangled, which it gives up again on distillation 
without trouble, and which are then ready to form more soap in 
a. new establishment at Mulatiére. The Lyons dyers already 
accept the regenerated soaps, and very soon not an atom will be 
lost of the enormous mass of soap which would otherwise bethrown 
into the Mediterranean. The process for the extraction of thefatty 
acid contained in the soap waters of the silk washings is as fol- 
lows: —1000 kilogrammes of the soap waters are turned into asheet 
iron apparatus hermetically closed, but carrying a swan neck 
communicating with a refrigerator. An equal weight of sulphide 
of carbon is introduced, and it is heated by a steam worm to 
boiling, and when the fatty acids are dissolved it is allowed 
to cool. Two strata are formed, the upper the grés one, mixed 
with a little greasy sulphide, and the lower one limpid, and hold- 
ing the fatty acids in solution; the limpid part is drawn off into 
a distilling apparatus and distilled, as in the extraction of other 
fatty matter. 

Experience shows that the residues of oil seeds form better 
manure when the whole of the oil which they still contain has 
been removed. The explanation of this fact is easy. The oil is 
a neutral body formed of hydrogen and carbon, and its presence 
is an obstacle to the assimilation by the soil and plants of the 
nitrogenous materials contained in the pressed seeds; it was 
thus in any case a great improvement to treat these residues 
with sulphide of carbon, and this was the foundation from which 
M. Deiss has built up a new and great trade. He also expects 
to treat the cakes coming from the stearine presses, on the 
largest. scale, and with great advantage. 

M. Collas, of Paris, noted for his manufacture, by machinery, 
on a great scale of drugged pastilles. He was the first in 1848 to 
discover benzine in coal oil, and the first to employ it for cleaning 
fabrics. He then discovered nitrobenzine, and for six years he 
was the only maker of it on a commercial scale; he offered it to 
the trade under the names of essence of mirbane or essence of 
bitter almonds, and in creating nitrobenzine he certainly became 
one of the earliest authors of the magnificent aniline colours. 
The Society of Mulhouse said of him atits meeting of 22nd 
March :—“ M. Collas has made benzine and nitrobenzine and 
introduced them into the trade. He employed the first to 
cleanse stuffs and the second for perfumery. He did not discover 
any colouring matter—but once put in possession of a product 
which was previously unobtainable, M. Homan repeated the 
experiments of M. Runge on kyanol (aniline), Perkin reproduced 
a reaction which had been before pointed out by Berzelius, and a 
great trade sprang up.” The Mulhouse Society thus recognises 
the value of the labours of M. Collas, and considers that they 
have greatly contributed, though indirectly, to the origin of the 
aniline colours. 

M. Collas believes, after much study, that phosphate of lime 
powerfully provokes or aids the decomposition of animal matter. 
Digestion being a sort of decomposition, M. Collas proposes to 
aid it by various preparations of phosphate of lime. M. Collas 
also prepares, for medical purposes, chemically pure iron, enclosed 
in capsules of ten grains each to protect it from oxydation. 
It is precipitated by a Bunsen’s pile from a chloride solution, 
and is said to be a very efficacious form for administering iron. 

M. Rousseau, of Paris, exhibits, firstly, specimens of pure pro- 
ducts and reagents; secondly, series of oxides and salts intended 
for the colouration of silicates, rendered very cheap without 
deterioration of quality; thirdly, masses of sodium, which he was 
the first to make on an industrial scale, and at such a price as to 
make it applicable for the production of aluminium (in this M. 
Henri St. Claire Deville co-operated) ; fourthly, magnesium 
prepared in a similar way, and also the metals lately dis- 
covered, as coesium, rubidium, thallium, indium, &e. ; fifthly, 
pyrogallic acid, which he has manufactured since M. Regnault 
showed of what service it would be in photography, and of which 
he sells 1500 to 1800 kilogrammes a year; sixthly, and lastly, the 
benzoic acid employed in the preparation of aniline dyes, which 
he extracted without anyone suspecting, it in enormous quantities 
—many thousand kilogrammes annually—from the urine of cows, 
collected with infinite trouble from the dairies round Paris. 
Before this all the benzoic acid used in France came from 
Germany. 

M. Rousseau’s great aim has been to assist scientific research 
by continuing to lower the prices of apparatus and reagents, He 
exhibits in Class 51 a stove, which is an improvement on that of 
Gay-Lussac, and costs 25f. instead of 75f.; a mineralogical casecom- 
plete for 45f.; a new densimeter very easy to use; and plates and 
cylinders of charcoal and porous vessels impregnated with char- 
coal, for the readier and cheaper production of electricity by 
Bunsen’s piles. There is also in Class 90 a collection, priced at 
200f., intended for elementary instruction in chemistry, accom- 
panied by a small explanatory volume. M. Rousseau intends 
to extend this idea to other branches of physical science. 

M. Rousseau wasthe first to propose and patent the employment 
of pyrites for the manufacture of sulphuric acid, and agglo- 
merated coal or “ patent fuel” of Paris. In 1849 he organised 
the method of extracting sugar by the double agency of lime and 





carbonic acid, which has been almost universally followed in 
Europe for the last twenty-four under the name of the 
Rousseau, or saturation, process. hie has made some further 
and greater jee in this process by the discovery of 
a new sucrate of lime, solid and insoluble in the cold, Reduced 
to this form the sugar contained in the juices or syrups of the 
mills can be preserved indefinitely, or sent without loss to the 
refining works. He has alse discovered a d 
obtainable at the low rate of 8f. the 100 kilogrammes. 

M. Robinet, of Paris, exhibits 100 specimens of 
object being to solicit other specimens from all 
world for analysis, with a view to the publication 
graphical Di .” M. Robinet undertakes to 
and to the from the remotest ends of the earth. 

M. Soly, of ile, and of 18, Rue dAutin, Paris, 
produces a very novel article in “marine silk” made from the 
eggs of the saddle ray (la raie batis), a fish of the seebacie family. 
The outer en of the is formed of a very close tissue, 
giving a good beautiful fibre when combed out, The egg 
also contains a considerable quantity of albumen. M. Joly also 
shows a cream of oye more agreeable than the purest 
oil ; also oil from the livers of other fishes for leather dressing ; 
and a valuable manure, termed French guano, made from refuse 
and inedible fish. 

M. Ch. Genevoiz, 58, Rue Bonaparte, exhibits some nice 
preparations of iron, powders for effervescing drinks, and other 
drugs. As these are prepared on a very large scale they are 
good and cheap. 

M. Emile Genevoiz, 14, Rue des Beau Arts, has introduced 
successfully into medicine a new oil, that of Indian chestnuts. 
The chestnuts are fermented, boiled in ten times their weight of 
water, and converted into glucose by treatment with two per cent. 
of sulphuric acid. The ail floats to the top, and after filtration 
is ready for use. It is very limpid and readily absorbed by 
the skin, and thus becomes valuable in gouty and rheumatic 
affections. 

M. Genevoix also introduces some new compounds of valeric 
acid—the valeriate of ammonia was already known as a valuable 
drug. He also proposes as a substitute for poultices, which 
are always unpleasant, an impermeable tissue covering one or 
two folds of an absorbent, one which is to be moistened with 
the drug it is desired to exhibit. 

M. Bobeuf, of Rue Buffault, Paris, is well known as the 
inventor of sodic phenol. He exhibits some grand specimens of 
phenic and picrie acid. Through his labours the price of phenic 
acid has fallen from 100f. to 5f., and that of picric acid from 60f. 
tol4f. His sodic phenol is likely to become a very highly 

ized perfume. 

mM. Scipio Dumoulin, among many other useful things, is the 
author of a mode of preparing phenic acid by the reaction of nitric 
acid on the quasi resin of the carnauba palm. A pert of the 
carbon of the resin combines with the acid to form carbo-azotic, 
or picric acid, and the resin is transformed into wax similar to 
beeswax. The acid obtained is very pure, and not greasy like 
that obtained from tar ; it is highly fulminating, and explodes on 
the least shock. 


water, his 
of the 
a “ Hydro- 
bottles 








Tae French army will require five and-a-half millions of breech- 
loaders. 

Type Macuines.—Mr. Mackie, of the Warrington Guardian, 
who has long been e ing type-composing and distri- 
buting machines, announces that he can set a column of news 
(Temes size) fifty times over at the same operation, each column 
requiring less than an hour to set and distribute. He offers the 
use of these cewonpe Ehy what yd can a Ay | = 
usual way, in ways. ey are y 
means of 1. clattbass composer and distributor—a machine soon 
to be at work—driven by steam, and feeding itself. This machine 
is so contrived that it lays down the first letters of, say, fifty 
columns of by one movement, then letters of the 
same fifty, and soon. Each movement of the machine in reality 
composes fifty types, which, when in lines, are putin their re- 
spective places. The plan is adapted for nee y Ngee sw or trip- 
licates, saving stereotyping. We shall watch the carrying out of 
the plan with much interest. 

Dr. Percy AND SEELY’s Pias.—It appears that Dr. P is 
aggrieved by the remarks of Colonel Boxer, which were prin a 
order of the House of Commons. The doctor states that he 
no communication with Mr. Seely on the + ¥ until the 
present year; but in the autumn of last Bhi ir John Hay 
aoa A him to examine this iron ballast, and being informed that 
the ballast was made in 1815, or fifteen years before the introduc- 
tion of the hot blast, that fact gave a strong presumption of good 

uality. Dr. Percy advised the Admiralty to make experiments 

which advice they followed), but he was not satisfied with the 
way in which they were carried out by Colonel Boxer ; and states 
in his present letter to the Admiralty :—“ Now, my lord, it is 
clear that no answer is given in that report to the question pro- 
posed for experimental solution, and I deliberately repeat what I 
stated in my letter of 8th May, 1867, previously referred to, 
namely, ‘that the trial at the Arsenal was .wholly inconclusive 
nay, even useless.’ I now pass on to the consideration of Colonel 
Boxer’s letter. The first sentence is, ‘the opinion expressed by 
Dr. Percy in the enclosed report as to the suitableness of the 
me f ballast iron for Palliser chilled shot cannot be considered 


dock 

of lb value, as that gentleman has neither had any experience 

in the facture of these projectiles, nor made himse acquainted 
t. 





with the system pursued in their production in this 
That stat me t is er Before my interview with Sir John 
Hay, I had carefully examined the pig iron used at the arsenal for 
the Palliser projectiles; I had seen those erate cast in’ the 
arsenal; and, under the guidance of Major Pa himself I had 
carefully i ted the extensive and highly instructive series of 
specimens at the arsenal illustrative of the fracture of such pro- 
jectiles made with different kinds of pig iron, and under 
different conditions, I observed that the fracture of metal at 
the arsenal, which was alleged to he most suitable for the Palliser 
rojectiles, exactly resembled that of some of the ballast iron, and 
foe I inferred that the latter might be used for those projectiles. 
It is, moreover, a — of fracture which I have 
studied, and with which I have long been familiar, and it is one 
which any person of experience in chill-casting would have imme- 
diately suggested as indicative of pig iron suitable for that pur- 
fe The only other sentence or comment from me is the 
ollowing:—‘ Dr. P. i sad m 
i ry baswpe et hee arsenal for ag apy — pee 
ill be found equally good © purpose.” This is a very safe 
prediction, as the labours of those connected with the 
turing lishments of the War Department have hitherto 
always resulted in continual improvements, both with to 


economy and efficiency. I beg to express m that 

Boxer a Cor f have the satisfaction of tailing is predic- 
tion. If he do not, I venture further to predict that the credit of 
that fulfilment will be reserved for ne re. It should be 
remembered that the manufacture of ay rom 








probably have come with grace from 3 

source. fo coneraaion, have to request that this letter may be 
submitted to the end that in justice to 
myself it may bo added 6s the jt 
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THE PATENT JOURNAL: 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 
1113. ROBERT ALEXANDER, Ialiigton, 
tions to be applied as to preserve 
and all such like materials.”—13th April, 1867. 


2003. JOHN be yong GRAY, Liverpool, “ Improvements in marine steam 
2090. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middle- 


** Improvementsin brushes.” —. : aeeaeon a from Henry Rosenthal, 
New York, U.S.—16th July, 1867. 
2132. THEOPHILE AUGUSTE BREITHAUPH, Passage des Petites Ecuries, Paris, 
“Certain processes of manufacturing extract and essence mtg A > ‘a substi- 
tated for the plant itself in the making of beer.”—22nd July, 186 


and for cutting in coalpits, mines, 
from Joseph Debry, Faubourg St. Martin; Paris.—27th July, 1867. 

2188. WILLIAM LAWRENCE Low8, Blackburn, and AARON SMALLEY, Preston, 
oa “ An improved method of lighting house and other fires.”—29¢h 

‘uly, 1867 

2200. JOSEPH JONES, Little Bolton, Lancashire, “ An improved chemical mix- 
ture’ or compound for extinguishing fires and destroying explosive fire-damp 
in coal mines.” 





2207. SAMUEL MANLEY MARTIN, Pinner, and SAMUEL ALFRED VARLEY, 
Roman-road, Holloway, Middl in ae upon rail- 
way trains, parts of which ag t are pplicabl electric telegraphs 





generally.” —30th July. 1867. 
2233. FREDERICK LUDWIG HAHN DANCHELL, Horwich, Lancashire, “ Im- 
in hinery and apparatus for Preparing shaping, and drying 
peat ‘and other vegetable 4 and mineral substances ” 





2312. Se NES, SN, NEA SHON, ™ Improved apparatus for 


2316. ame dan JAMES s Rawiios, Melbourn, and HENRY WILKERSON, Evers- 
den, “ Improvements in machinery or apparatus for washing 
coprolites.” —120h August, 1867. ~ 


Inventions Protected fe Se Months by the Deposit of 
Compl pecifications. 

2345. JONATHAN PEACOCK, Southampton-buildings, a See lane, London, 

** An improved machine for barrels or 

2352. HENRY BODART and ALFRED SIGODART, Sa Rites, “tegeive- 

ments in apparatus for poopelling vesssis.“— 15th August, 1867. 


Patents on which the Stamp D Duty of £59 has been Paid. 
2137. JOHN STENHOUSE, Rodney-street, Pentonville, Middlesex, ‘“‘ Rendering 

— ye Se Oe 
2235, ALEXANDER CARNEGIE KIRK, Bathgate, Linlithgow, N.B., “ Ice.”—13th 


September, 1864. 

2269. CHARLES ATTWOOD, Tow Law Ironworks, Durham, “ Blast furnaces.” — 
16th September, 1864. 

2277. =— CHRIMES, Rotherham, Yorkshire, “* Hydrants.”"—17th Septem- 


ber, 1 

2113. Gunees HASELTINE, a, Chancery-lane. 

: — employed in the manufacture of boots and shoes. ary po ieoek, 

2246. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
** Boots and shoes.”—15th September, 1 

2665. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, “ Sextants, &c.” 
— 27th October, 1864. 

2089. EDWARD TAYLOR BELLHOUSE and WILLIAM JOHN DORNING, Man 
chester, *‘ Stopcocks, taps, or valves to be employed in connection with 
hydraulic pumps and presses.”—24th August, 1864. 

2095. RICHARD BEARD, jun., Clapham, and WALTER DOWNING, Lachmere, 

Surrey, ‘ * Artificial leather, and dyeing ordinary leather cloth.”— 








2234. JOHN EDWARDS, Victoria Chambers, Westminster, ‘* I 
in machinery or apparatus for actuating and locking railway ‘points and 
signals.” 

2236. JOHN HENRY JOHNSON, Lincoln’s-inn-flelds, London, “ Improvements 
in hydraulic lifts, and in the mode of operating the same.”—A communica- 
tion from Adolphe Le Beeuf, Paris. 

2237. EDWIN THOMAS MARBLER, Basinghall-street, London, “ Improvements 
in the method of and apparatus for clarifying sugar, which improvements 
are also applicable to other similar purpoges.”—A communication from Ben- 
jamin Lawrence and Phineas Lawrence, John-street, New York, U.S. 

2239. EDMUND ADOLPHUS KIRBY, Gordon-square, London, “An improved 
-system of dispensing medicines and preparing drugs therefor, together with 
an improved portable miniature dispensary and instrument case applicable 
to such system.” 

2241. THOMAS ALLAN, Adelphi-terrace, Westminster, “ Improvements in sub- 
marine telegraph cables, and in the mode of joining the same.”—2nd August, 
1867. 

2243. JOHN SMITH, Cheeth Manchester, ** its in machinery or 
apparatus for bowking, bleaching, and cleansing textile fabrics and fibrous 
materials.” 

gr CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, London, 

in bined gas and air engines.”—A communication from 
Engene Langen and Auguste Nicol Otto, Cologne, Prussia. 

2249. ARNOLD BUDENBERG, Manchester, “ Improvements in apparatus for 
indicating and registering the pressure of steam in steam generators and the 
pressure in hydraulic presses and other vessels or chambers, which improve- 
ments are also applicable to indicating and registering pressure and vacuum 
in steam eng nes, the vacuum to condensing apparatus, also to indicating 
and registering the combined pressure of the steam or other power employed 
to give motion to an engine, and the speed of such engine or other ma- 
chinery, also to indicating and registering barometrical variations.”—A com- 
munication from Bernhard August Schaffer and Christian Friedrich Buden- 
berg, Buckau, Magdeburg, Prussia. 

2251. WILLIAM RUSSELL, Brooklyn, New York, U.S., ‘‘Improvements in 
— ."—A communication from Halsey Haley Monroe, Rockland, Maine, 











8. 

2253. GEORGE WHITE DINSDALE, Upper Norwood, Surrey, “ Improvements in 
po construction and manufacture of traps for water-closets, drains, and other 

urposes.” 

2955, WILLIAM WILSON, } le-upon-Tyn in felting ma- 
chines.”-— A communication from James aay ae a Danbury, Connecticut, 
U.S.--3rd August, 1867. 

2257. LEON VICTOR HUE and CHARLES ROZIERE, Rue de Malte, Paris, “ Im- 
provements in the means of moulding subjects or designs in glass or crystal 
for ornamenting them inwardly, and improved tools or apparatus in connec- 
tion therewith.” 

2259. WILLIAM JOHN PUGHSLEY, Lilantarnam, Monmouthshire, ‘‘ Improve- 
ments in obtaining sulphuric acid from the refuse ‘ pickle’ or liquor used in 
wire and galvanising works.” 

2261. CONSTANTINE DE NEGRI, Belsize-road, St. John’s Wood, London, *‘ Im- 
proved machinery for reducing wood to shreds to be used in the manufacture 
of paper pulp.” 

2263. GEORGE SCHNEIDER, Rue St. Anne, Paris, ‘‘ Improvements in breech- 
loading fire-arms.” 

2265. WILLIAM PRANGLEY, Salisbury, Wiltsbire, “ Improvements in apparatus 
employed in athletic exercises.”"—5ih August, 1867. 

2267. THOMAS WHITTAKER and MARTIN ROURKE, Manchester, ** Certain im- 
provements in the preparation of waterproof paper.” 

2269. ALEXANDER MELVILL& CLARK, Chancery-lane, London, ‘‘ Improvements 


in reeds for weaving.”—A communication from Laurent Perret, B t 





—24th August, 1864. 
2088. ARTHUR AUCKLAND LEOPOLD PEDRO COCHRANE, Portsmouth, Hamp- 
shire, “‘ Heating and evaporating liquids and fluids.” —24th August, 1864. 
2126. JOHN LONES, Westbromwich, Staffordshire, “ Coating iron with steel.” 
—80th August, 1364, 


Patents on which the Stamp Duty of £10U has been Paid. 

2039. STEPHEN GREENWOOD, a he Cropper-lane, Bradford, York- 
shire, “ Looms.”—24th August, 1860. 

—— WELLMAN, Lowell, U.S., “ Carding engines.”—11¢h September, 


—. ae. = Boston Lodge, Merionethshire, “Sawing machines.”— 

8 

2033. JEAN HECTOR CHAMBON LACROISADE, Boulevart St. Martin, Paris. 
** Apparatus for heating tailors’ irons, &c., with irons adapted to be used 
therewith.”—23rd August, 1860. 

2055. ROBERT JOBSON, Dudley, Worcestershire, and ROBERT JAMES RANSOME, 
— “ Apparatus used in producing moulds for casting.”—25th August, 


2063. GEORGE TOMLINSON BOUSFIELD, em, Brixton, Surrey, 
** Building water craft.”— 27th August, 1860 


Notices of Intention to Proceed with Patente. 

571. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ Improvements in 
steam and gas engines.” —A communication from Charles E. Emery, Brook- 
lyn, New York, U.8.—28th February, 1867. 

1101, EBENEZER STEVENS, Secpunetiiogend, Middlesex, ‘* Improvements in 
steels and forks, and in sharpeners for knives, and edged tools.” 

1113. ROBERT ALEXANDER, Islington, Liverpool, “ Improvements in composi- 
tions to be applied as coatings to preserve the surfaces of metals, wood, 
stone, and all such materials.” 

11/4, SAMUEL HARRISON, West-street, Warwickshire, “ Imy in 
watches ” 

1117, JOHN ‘VEBSTER COCHRAN, Southampton-buildings, ‘Shancery-lane, 
—— — provements in cartridges for breech-loading firs arms.”—13th 

pril, 1867. 

1125. EDMUND BROOK NUNN and JOSEPH PHILLIPS NUNN, Royston, Cam- 
bridgeshire, ‘‘ Improvements in apparatus for separating substances accord- 
ing to their nature or quality, particularly ~—* to corn and seeds.” 

1126. JOHN LEWTHWAITE, High street, South Pp in knife- 
cleaning machines.” 

1127, THOMAS WOOD GRAY, Margaret-street, Limehouse, ‘‘ Improvements in 
Sir William Snow Harris's lightning conductors for ships, vessels, buildings, 
and other structures,” 

1130. RoBeRT Boy, Bury St. Edmunds, Suffolk, “‘ Improvements in ploughs 
and other agricultural implements, parts of which improvements are also 
applicable to wheeled | carriages.” ”"—16th eS ioe 

1131. SAMUEL SHORE, Rochdal 
spinning and doubling fibrous saneaie® 

1132, JAMES SMITH BROOKS, Cambridge Villas, Hackney, Middlesex, “ Im- 
provements in the means of colouring tobacco pipes and other articles of 
meerschaum and massa.” 

11434, ROBERT BoBY, Bury St. Edmunds, Suffolk, “ Improvements in screens 
or dressing —" for screening or sifting corn, seeds, or other substances.” 
—l7th April, 1867. 

1139. JOHN SCOTT, Oxford-street, London, “ Improvements in fire-escapes.” 

1140, WILLIAM HOLDING and JAMES HOLDING, Wheelton, Lancashire, “ Im- 











ts in apparatus for 





St. Martin, Paris. 

2271. KDWARD JOSEPH WILLIAM PARNACOTT, Leeds, Yorkshire, ‘‘ An im- 
proved construction of trenail.” 

2273. FREDERICK RYLAND, Westbromwich, ffordshire, ** I ts in 
pulleys for suspending window frames 3, for other like purposes. — 6th 
August, 1867. 

2275, EMIL CORNELY, Paris, ‘* Improvements in sewing machines.” 

2277. ALEXANDER JOHN PATERSON, Edinburgh, “ Improvements in cartridges 
and fire-arms.” 

2279. RICHARD HENRY MICHELL, Cockspur-street, Charing —. | West- 
minster, ** Improvements in dredging y an 
for the stowage and discharge of substances dredged up, the said apparatus 
or appliances being applicable to lighters, barges, or vessels used for other 
purposes.” 

2281. THOMAS STOKES CRESSEY and JOHN WEBB, Burton-on-Trent, “ Im- 

sin for shrinking cloth.” 

2283. JOSEFH Pic ‘KLES BINNS, Leeds, Yorkshire, ‘‘ Improvements in ma- 
chinery for the manafacture of paper bags.”—7th August, 1867. 

2285. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ An improved 
metallic alloy, and in the applications of the same.”"—A communication from 
7 jeorge Achille Schmitte and Hiliare André Levallois, Boulevart St. Martin, 

Paris. 

2287. HENRY WILLIAM WITHERS, New Cross, Kent, “ Improvements in the 
construction of boats.” 

2288. FRANCIS WIRTH, Frankfort-on-the-Maine, Germany, ‘‘ An improved 
machine for stamping letters.’—A communication from Johann Carl Wil- 
helm Maas and Carl Fischer, Hamburgh, Germany. 

2289. JOHANN ERNST FRIEDRICH LUDEKE, New Cross-road, New Cross, ‘* Im- 
provements in apparatus for obtaining motive power and for raising and 
forcing water and fluids.” 

2290. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“* Improvements in printing presses.”—-A communication from Edwin Allen, 
Norwich, Connecticut, U.S.—8th Angust, 1867. 

2291. THOMAS JAMES BAKER, Farndon, near Newark, Nottinghamshire, 
** Imp ts in the of wheat and other grain into flour, and 
in the machinery connected therewith.” 

2293. FREDERICK JULIUS SEYMOUR, Southampton-buildings, Chancery- -lane, 
London, “* An improved case or box for holding twine or cord.” 

2295. WILLIAM JOHN MILLER, Birmingham, “ Improvements in table knives 
and forks.”"—Partly a cemmunication from Frederick Jeremiah Miller, 
Brooklyn, New York, U.S. 

2296. RICHARD HEATHFIELD, Birmingham, “Improvements in machinery for 
the manufacture of cut nails."—A communication from John Henry Geary, 
Fairhaven, Massachusetts, U.S. 

2297. CAROLINE HOHGREFE, Frankfort-street, Brunswick, Germany, “Im- 
— in apparatus to be applied to chimney tops.”—9th August, 

2298. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“ Improvements in stringed instruments having sound-boards.”—A commu- 
nication from Joseph Henri Marchisio, Turin, Italy. 

2300. JOHN DAVENPORT and JOHN KILSON, Bradford, Yorkshire, ‘‘ Improve- 
ments in or applicable to slide valves for ‘admitting’ the flow or passage of 
Steam, water, or other fluids and gases when pressed.” 

2302. GEORGE HODGSON, Thornton-road, Bradford, Yorkshire, “ Improvements 
in looms for weaving, and in means or apparatus for the manufacture of 
parts of such looms.” 

2304. GEORGE WARSOP, Mount-street, Nottingham, “ Improvements in appa- 
ratus for cleaning windows. 

2306. RICHARD EDMONDSON, Blackburn, Lancashire, ‘‘ Improvements in the 
construction and manufacture, and in tools for the manufacture, of pickers 
used in looms for weaving.”—10éh August, 1867. 

2308. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, London, 
“An improved method or process for removing Sulphur, phosphorus, and 
other impurities from iron, steel, and other metals."—A communication from 
Joen Francis Bennett, Pittsburgh, Pennsylvania, U.S. 

2310. EREMBERT COURTIN, George-lane, Eastcheap, ‘London, ** Improvements 














in the bape of machines for splitting or for splitting = cutting sar- 
and other woody or vegetable fibrous substances.”—A communica- 
tion from M. Gruvel, jun., Rue Folié, Mericourt, Paris. 





in looms for beteenig a 
1142. WILLIAM BEGG, Preston, I hire, ‘*T ts in apparatus for 
g the supply of air to furnaces.” 

1143. EDWARD LINDNER, New York, U S., * Improvements in aes -loading 
fire-arms, and likewise the cartridges and balls to be 

1146. WILLIAM WILKINSON, Jarrow, Durham, “ Improved ll for 
catching fish.”—18th April, 1867. 

1147. WILDIAM KIRRAGE, Bridge-road, be gen Park, London, *‘ An improve- 
mentin the manufacture of bricks and oth r materials without the use of 
artificial heat for hydraulic and | other purposes ” 

1154, LEVI DAVIS, Edgbaston, War in hat guards.” 

1157. EDWARD HOWELL and THOMAS HARDY, Poole, Dorsetshire, ** Improve- 
ments in the construction of horse rakes.” 

1158. RICHARD HASTINGS FRITH Lower Gardiner-street, Dublin, ‘“‘ Improve- 
ments in distributing and measuring gas, steam, water, and other fluids, and 
in the apparatus or means employed therein.” 

1163. JOHN WEBSTER COCHRAN, Southampton-buildings, Chancery-lane, 
London, ** [mprovements in breech-loading fire-arms.”—20¢h April, 1867. 

1167. JOSEPE NEEDHAM, Piccadilly, London, “ Improvements in breech- 











loading pril, 

1177. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery- lane, 
London, “‘ An improved feeder or hopper fot centrifugal sugar machines.”— 
—A communication from Helem Merrill, New York, U.S. 

1178. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, *‘ An improved mode of and apparatus for removing the contents 
from centrifugal sugar machines.”—A communication from Helem Merrill, 
New York, U.S. 

1179. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, * An improved mode of and apparatus for sprinkling or diffusing 
liquids fur refining sugar and other purposes.” —A communication from Helem 
Merrill, New York, U.S.—23rd April, 1867. 

1183. JOHN HAWORTH, Mode Wheel House, near Manchester,“ Improvements 
in portable apparatus for issuing tickets progressively numbered to passen- 
= in public conveyances and to visitors at public meetings.”—24th April, 

867. 

1198. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, ‘‘A new or 
improved process | of destroying vegetable matters in wools, noils, woollen 
= and rags.”"—A communication from Constant Schaller, Bischwiller, 

rance. 

1204. HUGH SMITH, Much Hadham, Herts,‘ I paring turnips 
and mangel-wurzel for food of animals, "95th » April, ier 

1217, GEORGE POLLARD, Hayfield, Derbyshire, “ Imp in 
for reducing and regulating the quantity and pressure of steam, fluids, and 
gases.”— 26th April, 1867. 

1239. MARC ANTOINE FRANCOIS MENNONS, Southampton-buildings, Chancery- 
lane, London, ‘‘ An improved alarm apparatus for * indicating and registering 
the rise of water in the holds of ships or vesseis."—-A communication 
Charles Benjamin Norton, Champ Elysées, Paris. —29th April, 1867. 

1254. ALEXANDER MELVILLE CLARK, Chancery-lane, “* Improve- 
ments in the manufacture of sugar.”—A ition from Louis Joseph 
Frédéric Margueritte, Boulevart St. Martin, Paris.—30¢h April, 1867. 

1274. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 

“ Improvements in ribbon looms.”—A communication from Anthony Barral- 
lon, St. Etienne, France. 

1284. THOMAS WOOD, Manchester, ‘‘ Improvements in ee valves and 
arrangements for preventing damage to or the explosion of steam boilers.” — 
A communication from Murdock Macpherson, Baltic Ironworks, St. Peters- 
burg, Russia,—2nd May, 1867. 

1548. GEORGE HOWARD, Berners-street, Oxford-street, London, ‘‘ Improve- 
ments in the construction of parquet dooring.”—24th May, 1867. 

1676. JEAN PETRZYWALSKI, John-street, Adelphi, London, “ An improved 
camera obscura.”— 7th June, 1867. 

1709. RICHARD HORNSBY, JOHN BONNALL, and HENRY SHIELD, Lincoln, 
= a se ea in thrashing machines and other machines for dressing and 
separating grain, and in rotary screens to be used therein, and for other pur- 
poses. maith June, 1867. 

1865. ALEXANDER C4SAR FREDERICK FRANKLIN, Princes-square, Bayswater, 

tes, JossPa ocx CooPEn, Staiagham,*taprovecenta in rescaling 

H ROCK ER, area 
fire-arms.”—27th June, 1867, 














2136. HERMANN VON SCHLAGINTWEIT-SAKUNLUNSKI, Weymouth-street, 
Portland-place, London, “ rOv: in transferring devices in lace and 
other fabrics and facsimiles of textures on to printing surfaces, and in the 
ee ere ee 

> a 


2153. RICHARD BROWN RODEN, Usk, Monmouthshire, “Improvements in 
-loading fire-arms. ”—24th me 1867. 
= WILLIAM WOOD, Monkhill, near Pontefract, Yorkshire, “ Improvements 
and treating fibres from rags, and in apparatus for the same.”— 
Beh July 1867. 


aise DAVID HopGz, Hatton-garden, London, and ROBERT CHRISTOPHER 
“Im 


ITTY, provements in apparatus to 
be used in making from petroleum and other liquids.” —29¢h July, 1867. 
2214. WILLIAM ROBERT LAKE, en ey ne en ny ery lane, “* An im- 
proved machine ’ harness.”—A communication 
from Joseph §; and William Walton Fletcher, Providence, 


Kirkcaldy, Fifeshire, 

ing substances for food. mand “August, 186 
2247. jee TOUAILLON, jun., Paris, aH new and improved means of 
of all sorts of feathers.”—A communication from 

ric Bardin, Boulevart Sebastopol, Paris.—3rd August, 


2253. GEORGE WHITE DINSDALE, Upper Norwood, Surrey, “ Improvements in 
the construction and manufacture ef traps for water-closets, drains, and other 
purposes.” —3rd August, 1867. 

2259. WILLIAM JOHN PUGHSLEY, Llantarnam, Monmouthshire, “ Improve- 
ments in obtaining sulphuric acid from the refuse ‘ pickle’ or liquor used in 
wire and galvanising works.”—5th August, 1867. 

2267. THOMAS WHITTAKER and MARTIN ROURKE, Manchester, “ Certain 
improvements in the preparation of waterproof paper.”—6th August, 1867. 
2279. RICHARD HENRY MICHELL. Cockspur-street, Charing Cross, Westmins- 

ster, “ ge in dredging machinery and apparatus or appliances 
for the stowage and discharge of substances dredged up, the said apparatus 
= appliances being applicable to lighters, barges, or vessels used for other 


purposes.” 
2282. ERASMUS THOMAS HORSLEY, Pye Bridge, am, Derbyshire, ‘ Im- 
provements in treating cast iron.”—7th August, | 
2324 BENJAMIN FRANKLIN STURTEVANT, West * ll Norfolk, Massachu- 
— U.S., *‘ Having reference to blowers for furnaces, &c.”—13th August, 


867 
2345. JONATHAN PEACOCK, Southampton-bulldings, Chancery- -lane, Londoa 
** An improved machine for cleansing barrels or casks.”—l5th August, 1867. 





All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commisioners of Patents, within fourteen days of its date. 





List of Specifications Published during the week ending 
24th August, 1867. 
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8d.; 109, 64.; 110, 4d; 111, 4d.; 112, 4d.; 113, 1s. 4d.; 114, 4d.; 115, 8d.; 
117, 4d.; 118, 4d.; 119, Is. 4d.; 120, 4d.; 121. 4d.; 123, 10<.; 125, 1s.; 126, 
10d.; 127, 1s. 4d’; 129, le.; 120, 4d.; 132, 4d.; 135, 8d.; 136, 4d.; 187, 6d.; 
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*,* Specifications will be forwarded by post from the Patent-officeon receipt 
of the amount of — and postage. Sums exceeding 5s. must be remitted by 
Post-office made payable at the Post-office. 5, High Holborn, to Mr. 

Woodcroft, Her Majesty’s Patent-office, Southampton-buildings, Chan- 
cery~- . 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her Majesty’s Commissioners of Patents. 





Class 1.—PRIME MOVEBS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
162. W. EXALL, Reading, “Boiler apparatus of portable steam engines.”— 
Dated 22nd January, 1867. 

This invention relates to the application of d to the diffe t rows of 
tubes, so combined and arranged as to produce a - differential action, whereby 
the whole of the tubes shall be closed, more or less, at same time, and at all 
times in such proportion that the heat in the whole of the tubes shall be equal 
or nearly so, whether much or little duty is required of the engine; or it may 
even be an standing, and the heating effect reduced to a minimum.—Not 

w 
166. W. E. NEWTON, Chancery-lane, London, *‘ Injectors for steam boilers.”—A 
communication. —Dated 22nd January, 1867. 

This invention consists, in the First place, in placing the injector within the 
water tank, and below the surface of the water. By this means the outer 
jacket or casing of the instrument, and also some of the cocks, taps, unions, 
and other fittings, are dispensed with, s0 that, by simplifying the construction 
of the instrument, it may be rendered less expensive to manufacture. The 
injector consists of one single casing, through which a double conical passage 
or hole is made for the passage of the water, which obtains access to the 
interior through transverse holes made near the inner or butt end of the instru- 
ment, which at this end is provided with a flange, whereby it may be secured 
to the side of the water tank by bolts or otherwise. The steam nozzle is 
inserted through an opening at the butt end of the injector, and is secured in 
place on its seat by a screw clamp which Is inserted from the outside, and also 
serves to secure the steam supply pipe in its place. The exit end of the steam 
nozzle is made conical or funnel-shaped, so that in fact, the passage through 
the nozzle is made in the form of two frustrums of cones, with their small ends 
opposite to each other. The passage through the water injector is also formed 
in much the same manner, but, in addition, there are transverse openings made 
through the injector at or near the smallest part. Through these transverse 
openings in the water passage any excess of water under pressure will escape 
back into the tank, but in order to prevent any undue escape, these openings 
are covered with a piece of india-rubber tubing, which is split up a certain dis- 
tance longitudinally so as to form a valve for each of the openings. The india- 
rubber tubing is held in position by a metallic ring which embraces it.—Not 
proceeded with. 








Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma 
chinery and Fittings, Sailing Vessels, Boais, Carriages, Carts, 
Harness, 

154, J. EDWARDS, Ealing, ‘‘ Horse-shoe cushion.” — Dated 2\st January, 1867. 
In performing this invention the patentee proposes to form the cushion of 

india-rubber, gutta-percha, felt, cork, or any combination thereof, or of any 

other suitable soft material or compound, but he prefers to use india-rubber 
strengthened by a woven or other textile fabric on one or both surfaces. The 
upper surface of the cushion is made to correspond with the outline of the shoe, 
the upper surface fitting the surface of the hoof, and being chamfered or 
bevelled to fit the interior of the hoof; the underside of the cushion is made 
with a flange on the interior outline, and outside this flange the inner side of 
the shoe fits, and thus keeps the cushion in a firm and immovable position. 

The shoe is nailed or secured to the hoof in the usual manner, the cushion 
intervening ; Go ccl punias through the cushion serve further to secure the 

cushion from displacement, and the webbing or fabric prevents the bulging of 

the cushion, which might otherwise be caused by the weight of the horse, and 
P ting from t lling on hard roads, especially during hot 





157. T. ae GLADSTONE, Strand, London, “ Ships’ anchors."—Dated 22nd Janu- 
ary, 1867. 

This invention has S its Bays an improvement in ships’ anchors, and 
consists in making each in one separate piece, and each of these separate 
from the shank, although tw two of the said arms may be welded together at the 
two stop points. of ee — of being screw-bolied or rivetted 
together. The arms actin like manner to the anchors known as Hawkins’ 
anchor, patent No. 4589, dated llth se ne oe 1821; buat instead of the 

united and the arms revol 


crown end, and of rs form, a8 most suitable, and of a proportionate 

thickness. At each apex of the plate are punched or drilled holes; two arms 

are then bolted together pe ff — fd TE 
them them at any given distance, 


prevent the arms from passing beyond the proper 
Telation to the shank, The said collars between the two bolts are so adjusted 


























Aue. 30, 1867. THE ENGINEER. 1899 
as to allow the shank of the anchor to traverse freely between the two plates, | issued from the other compartment, which is afterwardsfnserted between the | leather, and has a spiral groove around it. Agqutest the sluntag eiier 0 Sesion, 
tnd whan introdeeed, the pints apex at the third hole and the head of ths folds, and so on with each to-and-fro movement of the said box.—Not pro- | or it knife, is pressed by springs, as is usual with this class of cotton 
shank form the crown of the anchor. At the corresponding end of the anchor | ceeded with. gins. surface of the roller moves upwards towards the doctor. To these 
shank a hole is formed of like diameter with those in the two plates, and when 00. W. B. Ganen, Wiliingten-civedt, rend, Londen, © Matinee ond srpere parts is applied a beater bar, which has numerous beaters fixed to it, the edges 
a pin or bolt is passed through it forms the on which the shank rotates tion for dressing and finishing cloth."—A communication.—. 12th | of the lower ends of which are moved to and fro along the lower edges 
80 far as the two collared bolts on either will allow, these being adjusted January, 1867, of the doctor, and in close proximity 80 as to move the seeds from 
80 as to bring the of the arms and the shank into about forty-five degrees The frame of this machine may be of cast iron, of wood, or any suitable | the cotton; these beaters are by preference of polished steel. The extent of 
divergence from each other.—Not proceeded with. material. ‘Tho machine fo compcoed of coven Hated eytinters, | rates two end mation of dhe banter ber to arvenged to 80 enpahte of effestznent ie exter Se 

BRIDG: ford, Hertford, ** Turntable.” —Dated lanuary, | two in inverse direction, and plunging into a con ressing action ferent lengt staple of cotton beaters 
ead ——— - 5 euces ; tion, of which use fs made; they afe sufficiently near to each other to fixed on the beater bar parallel to each other, and at right angles to the doctor; 
This invention consists in the to fix the | they are also set at a short distance apart—generally between one and two 


providing for an equal sustaining power on 
main and transverse tracks, and in making the rails which form the tracks for 
carriages to pass over material parts of the framing of the turatable. 


80 
it has at its under part grooves 
the sleeper and holding the chair and sleeper firmly fixed together.—Not pro- 


ceeded with, 
Birmingham, “ Securing lamps for railway and other car- 
"— Dated 25th January, 1867. 

This invention relates to carriage lamps, and consists of a new form of lamp 
iron and fastener for securing the lamp to the carriage. The lamp iron which 
is fixed to the carriage is made solid throughout, the free end terminating in a 
screw. At the side of the lamp is formed to receive the end of the lamp fren 
above-mentioned, the screwed portion of which enters a nut fitted to the top of 
the socket, so that it can rotate freely without moving longitudinally. A few 
turns of this nut will secure the lamp in the required position or release it 
therefrom.— Not proceeded with. 

197. J. eee, Bessboro’-gardens, Pimlico, “ Anchors.”—Dated 25th Janu- 


ary, ° 

This invention consists in causing anchors to readily take a hold of the ground 
when falling at random. The inventor constructs them with the arms and 
flukes (while being disposed with reference to the shank as heretofore in respect 
of being bent or curved upwards or forwards towards the end of the shank to 
which the cable is to be attached) not disposed as heretofore in respect of being 
in end view, or as seen looking in the line or direction of the shank, with the 
arms or flukes in a generally straight line, but instead thereof, being disposed 
with the arms and flukes in a generally curved line formed more or less like 
the letter 8, with the middle or meeting on two curves of the S situate across 
the shank. The invention also includes the inclination of the palms so that the 
effect may be, when the shank is pulled, to raise one or other of the palms 
(with its arm) which may be p d d to enter the ground, 
and form for itself and work itself into the ground in an inclined or screw-like 
path. The inventor dispenses with the stock or cross-bar.—Not proceeded with. 








Class 3.-F ABRICS. 
Including Machinery and Mechanical Operations connected with 
a ng Manufacturing, Printing, Dyeing, and Dressing 


1, W. and J. W. Woop, Monkhill, near Pontefract, Yorkshire, “ Manufacture of 
yarns or and in apparatus for the same.” — Dated \st January, 
1867. 


This invention consists in making cored fibrous yarns or threads from mix- 
tures of different lengths, kinds, or colours, of fibres or threads, in such 
manner that any kind or colour of fibres or thread is placed on the 
—* the yarn, and the other forms the inside or core.—Not proceeded 


37. C. PRESTON, G. DANIA, W. HOUGHTON, and R. BOTTOMLEY, Rochdale, 
oF 's in or applicable to mule and like machines for roving, 
Fagen twisting, and doubling cotton, &c.”— Dated 5th January, 


1867. 

The First part of this invention relates to an arrangement of mechanism for 
giving the movements to the “cam shaft” of mules and like machines, 
and consists in the use of a ratchet wheel which is made constantly to rotate 
on the axis of the cam shaft, and in arranging a “pawl” or “ click ” to be car- 
ried by or jointed upon a part from or in connection with the cam shaft, the 
pawl being pressed towards the teeth of the ratchet bya spring, so that, when 
one of the stops is withd a pin or projection from the pawlor click will be 
released, and the pawl will be forced into the teeth of the ratchet, which will 
thus carry the pawl and cam shaft round with it, until one of the stops comes 
in contact with the projection from the pawl, which will then be lifted from the 
teeth of the ratchet, and the movement of the cam shaft will be arrested at the 
same time. This releasing and lifting of the pawl or click takes place once for 
each movement of the cam shaft. The Second part of the invention relates to 
an arrangement and combination of mechanism for stoping and starting the 
rollers, or opening and closing the jaws or slides by or through which the ma- 
terial to be spun is delivered. The Third part of the invention relates to an 

nt and combination of mechanism for giving increased speed to the 
mule after the stretch has commenced.— Not proceeded with. 
53. W. Woop, Monkhill, York, “ Manufacture of Jacquard tapestry.” —Dated 8th 
January, 1867. 

In the manufacture of terry and cut pile carpets the piled surface is ordi- 
narily composed of worsted threads, which are spun from wool and afterwards 
dyed the required colours. The object of this part of the present invention is 
to lessen the cost of the pile surface so as to make pile carpets more generally 
used, and this the inventor does by making the pile yarns from stuff, worsted, 
and woollen cuttings. and rags, or other fibrous semi-waste matters. These 
cuttings rags, or waste being mostly dyed, he sorts out therefrom the different 
colours, putting all of one colour together, preferring when such cuttings, rags, 
or waste contain any cotton or linen tod pose t eg le matiers by acids, 
and then tear or grind them up into coloured wool, and spm into threads or 
yarn, redyeing or tinting when required, and generally mixing the coloured 
Wool produced from these articles in varying proportions with new wool or 
other new fibres in the composiiion of the yarns. From these yarns he forms 
the raised or pile surface of Brussels, tapestry, and plain and printed terry, and 
cut pile carpets in the usual mode, the pile surface being either wholly 
a herefr or in bination with ordinary yarns.—Not proceeded 
w 
62. J. M. HETHERINGTON, Manchester, 'y for preparing cotton and 

other fibrous material for spinning.’ —Dated 9th Januar y, 1857. 

The First of these improvements 1s in the carding engine, and refers"to that 
arrangement in which self-stripping flats are employed, turning upon hinges for 
the purpose of enabling them to be stripped. H-therto these hinges or centres 
of motion have been movable for the purpose of adju-ting the position of the 
flats. A ding to this i ti P fixes the said hinges or centres 
of motion per ly to the fi k,and he renders the flats adjustable 
by mounting them on slides which can be regulated in position by screws, 
Another improvement in the carding engine relates tu stripping the back flats 
More frequently than those in the front. To effect this he places a greater num- 
ber of triggers for causing the flats to be turned at the back part of the machine 
than at the front, in cunj ion with a seg ratchet which moves forward 
a certain distance and then returns. Another part of the invention relates to 
slubbing, roving, or other such ines, and consists, firstly, in a method of 
counterbalancing the top rail. For this purpose he applies a longitudinal 
weighted lever turning upon an adjustable centre. This lever is connected to 
another in which is a projecting part extending to the railto be balanced. The 
adjustable centre above mentioned enables the apparatus to be adapted between 
two spindles. Also in such machines he adapts a covering to the lifting shaft, 
which covering also extends to the bottom shafts; also he covers the said casing 
at bottom to prevent the flyings from reaching the floor. 


12, J. C. ELLISON, Shelfdye Works, near Halifax, “ Appcratus for folding 
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Secondly, for twenty-two gallons (100 litres) of water he takes 22 Ib. (ten 
kilos.) of colza, 221b. of linseed, and 17} oz. (500 grammes) of alkali, or there- 
abouts; he boils the whole during an hour, and then places it in the 44-gallon 
reservoir. He then fills the boiler with water, and dissolves in 


8 
3 
2 
= 
5 


or thereabou! 

whole into the 44-gallon reservoir, and keeps it in motion by a 
scraper. Then he passes the whole through a filter, and places it in the reser- 
voir of the machine, which shovld be of holding about 220 gallons 
(1000 litres). By this process cloths will obtained strong, glossy, supple to 
the touch, and without dust.—Vot proceeded with. 

93. W. E. NEWTON, Chancery-lane, London, “ Looms for knitting.” —A commu- 

nication.— Dated 14th January, 1867. 

This invention consists, First, in the use of revolving and vibrating a 
Jacquard pattern cylinder, in combination with sliding needles on a straight 
frame, for the purpose of knitting irregular tu work, such as stockings, 
drawers, shirts, gloves, and other like articles; 
operating, in connection with two rows of needles, two Jacquard pattern 
cylinders that are at times both thrown forward tegether, at other times 
thrown forward alternately, first one and then the other, and at times cease to 
revolve, according as the style, character, or shape of the article that is being 
knitted may require; Thirdly, in interposing 
pattern cylinders and the needles by which the needles are operated, and which 
admits of making the cylinders small, and operating them readily without 
interfering with the other working portions of the hine ; Fourthly, in the 
use of nibs or projections on the wires that are interposed between the Jacquard 
and the needle, and which drive the needles, and remote from the ends of such 
wires, so that needles in the line of such nibbed wires may be moved forward 
far enough by the bars in the Jacquards to catch and hold the loops but not to 
knit, the making of holes in the knitted work being thus prevented; Fifthly, 
in the combined use of a pattern wheel having a toe and heel segment thereon, 
and the Jacquards for operating the pawis or dogs, whereby the Jacquard 
cylinders are turned on their axis; Sixthly, in a thread or yarn tension 
regulator in combination with a knitting loom or machine, which regulator can 
be adjusted at any time whilst the machine is in motion ; Seventhly, in com- 
bining in a knitting loom or machine two rows of needles and two crossheads 
(each crosshead carrying a yarn or thread), and an intermediate needle or 
needles in the central part of the rows of needles for the purpose of knitting 
up the legs of a pair of drawers, then uniting them to or running them into the 
body portion of the drawers, and finishing the body, and then commencing and 
knitting up two legs and then a body for another pair of drawers, and so on 
continuously. 

113. J. CRAVEN, Thornton, near Bradford, “ Apparatus for fringing shawls, 
&c."—Dated \6th January, 1867. 





to ordinary sewing machines of 
them 


oscillatory motion carrying a needle is employed for ng 
thread to form the fringe. which needle is inserted through the edge of the hem, 
or the folded edge of the fabric, when formed by an ordinary folding instru- 
ment, the said needle thus passing the yarn between the fold of the fabric. 
The ordinary hemming need'‘e with its thread is then inserted laterally through 
the folds of the fabric, and between the fringing needle and its yarn, at right 
angles thereto, and on the withdrawal of the said fringe needle the fringe yarn 
forms a loop around the stitch or thread introduced by the hemming needle. 
The fringe needle is then withdrawn and carried by the oscillatory arm out- 
ward or away from the hem of the fabric a suitable distance, according to the 
length the fringe is required to be made, when the fringe yarn is caught by a 
hook, which, on the return movement of the said oscillatory arm and needle, 





| holds the yarn in a loop at the out end of the intended fringe, and atter 


j on the ordinary 


another insertion of the said fringing needle has been made into the hem of the 
fabric, a knife or other cutting instrument is caused to enter into or betwixt 
the said yarn which forms the loop and severs it. A footor projection is formed 
fabric holder, which between the folds or the hem of the 


passes 
| fabric, holding the hem slightly open for the fringing needle to enter freely in 





Sabrics, and also for holding and inserting cardboards, metallic plates, or | 


other substances between the folds of fabrics to be 
January, 1867. 

This invention consists in the employment of a musical box or receptacle 
divided into two compartments, each of suitable size and form to hold a neces- 
sary quaniity of the cardboards, metallic plates, or other substances to be 
inserted betwixt the fulds of a fabric required to be pressed. A slit or slot is 
made at the decision, or betwixt the compartments, for the fabrics to pass 
through. Each compartment is open at both top and bottom, and the sides 
Nearest to the slit do not extend so low, or are not of the same depth as the 
other sides ; thus, when the box rests on the flat surface of a table, an opening 
or aperture is formed to each, which are adjustable to the exact thickness of 
one of the cardboards, metallic plates, or other substance employed for inser- 
tion. r these upenings may be formed at the top of the box for the cards or 
plates to be issued from the top instead of the bottom of the box. The box or 
receptacle may either be mounted on wheels to run on rails or may be formed 
to slide in grooves upon or over a suitable table or frame. A platform the size 
of the cardboards or plates is employed for the fabric to be folded upon, which 
fits easily within an opening in the table or frame, and is capable of being 
moved up or down for adjusting the upper surface (as the fabric is folded 
thereon) to the level of the table top or the bottom of the box, which motion 
may be effected either by means of ratchet wheels and catches, rack and 
Pinion, levers and cams, eccentrics and straps, or other suitable mechanical 
equivalents actuated by or from the motion of the box, or in connection there- 
with ; or o:her suitable means may be employed for giving motion thereto, 
Recip' ocatory motion may be given to the box by crank and rod from a rotary 
shaft, to which power is applied; or other means of producing reciprocating 
motion may be employed. The fabric to be folded is first passed between a pair 


pressed.”—Dated 2nd 





of feeding rollers, then through the slit, and the end thereof is attached to the | 


platform, when the motion of the box in one direction spreads it over the said 
platform, and at the same time distributes or issues one of the cardboards or 


betwixt the folds thereof. The fringe is thus secured between the folds of the 
hem, the stitching thereof passing laterally through the hem and the loops 
formed of the fringe yarn. Motion is communicated from the main shait of the 
sewing machine by gear wheels to an additivnal shaft, on which are tappets or 
cams adjusted or set to act at proper times for g:ving motion to the oscillatory 
arm or fringing needle, also to the holding hook and to the cutting instrument. 
A carrier or stud wheel is introduced between these gear wheels to admit of 
change wheels being used, whereby any number of stitches by the henuning 
needle may be introduced for one stitch of the fringing needle, so as to have the 
fringe yarns any distance apart from each other, or to produce either thick or 
thin fringes as may be required. 

116. W. HOWARTH and M PEARSON, Bradford, and J. PEARSON, Thornton, 

Yorkshire, “ Jacquard engines,” — Dated \7th January, 1867. 

This invention consists essentially in making two of the usual Jacquards up- 
rights or hooks of one piece of bent wire. 

127, E. J. Suiru, Halifax, ** Apparatus for the manufacture of ‘ lingoes’ used 
in looms for weaving, &c.”—Dated 18th January, 1857. 

This invention relates, chiefly, to means of manufacturing articles technically 
known as “ lingoes,” which are small weights usually made of or from round 
wire cut to suitable lengths, flattened at one end, and having a hole or eye in 
the part so flattened. The improved machinery or apparatus consists of two 
levers mounted on an axis after the manner of a pair of pincers or nippers, 
attached to which are two steel dies or nipping jaws, so arranged that when 
the said levers or pincers are upon a piece of wire placed between them, 
the wire is flattened thereby, as required. A punch is also fixed in one of the 
said dies exactly opposite to a hole in the other, so that when the said nippers 
are closed upon the flattened part of a wire placed between them, a hole or eye 
will be punched or formed therein. This punch is passed through the die from 
behind, where it is supported by a set screw or cottar, and prevented from 
being drawn forward by an enlargement at the back, or by being made taper 
in form, These pincers are closed by tappets or cams revolving between the 
arms thereof, and opened by a spring, and may be moved up and down by 
cams, 80 as to bring the flattening dies and the punch alternately opposite the 
wire lying between them ; or the wire itself may be moved alternately into the 
proper positions to be flattened and punched. The wire isdrawn intermittently 
through an ordinary dressing plate or straightening apparatus by ordinary 
drawing tongs, and passing the dies or nippers and punch above described is 
flattened and punched or perforated thereby, it is then cut off to the required 
lengths by cutters fixed in the drawing tongs. But in order that any required 
length of wire may be cut off exactly at the flattened part, or at any given dis- 
tance therefrom, the mean distance between the pincers and the cutting tongs 
must be variable. 

129. C. E. BROOMAN, Fleet-street, London, *‘ Manufacture of lace.”—A com- 
munication.— Dated \8th January, 1867. 

The object of this Invention {s the hanical facture of true purl lace, 
or purl border (picots de dentelle). The characteristic feature of the inven- 
tion consists in carling or turning back the threads upon themselves by 
means of one or several lacing threads brought into the first by a simple or 
multiple transverse or longitudinal passage These threads, which are sub- 
mitted to determine degrees of tension. co-operate by tneir enlargement and 
their tension in the formation of the curls, and they constitute a sort of network 
or skeleton, forming a temporary sapport, which is afterwards separated simply 
by drawing the finished work to allow the purls to appear perfectly disengaged. 
The work may be effected automatically by the aid of ordinary lace machines, 
and e‘ther carriage threads or warp threads may be employed for the formatiou 
of the purls and of the lacing. 

141. J. J. and E. HARRISON, Manchester, ‘‘ Looms for weaving.”—Dated 19th 
January, \867. 

This ivvention relates, first, to that portion of the loom termed the ‘‘ warp 

beam,” and consists in a novel arrang and lication of a break to the 








same, whereby any degree of tension can be given to the warp, and at the | 


same time effecting upon the same an even and regular tension during the 
operation of weaving. Secondly, the invention relates to a novel arrangement 
and ad jon of n.echanism to the weft fork for actuating the same, in place 
of the tappet.and lever now employed, Thirdly, the invention relates to a 
novel arrangement of rollers to be employed for taking up the woven cloth. 
Lastly, the inventors employ adjustable fronts to the boxes of looms termed 





' shuttle.— Not proceeded with 
153. W. M'ANDREW King William-street, London, “ Machinery for ginning 


metallic plates from one of the compartments of the box, and on the retarn | 


movement of the box a fold of the fabric is made, and another card or plate is 


cotton.”—A communication.— Dated 3ist January, 1867. 
For the purposes of this invention the roller is, as heretofore, covered with 


i 
tial 
ben 
eepeege 
co EEj 4 
iifetrt 

eet 

i : Hh Z 

eer aitrige 

ial 

Pe ra 

sate 


to 


z 
z 
5 
i 
oH 
ii 
i 
: 
i 
g8 





i 
Hy 
; 
: 
3% : 
iif 
i z 


i 
i 
; 
¢ 
zg 
i 
z 
z 
F 
: 
it 


the frame, there being a semicircular recess shaped to receive It.— Not 
with. 





Class 4. - AGRICULTURE. 
Including Agricultural Broee, Tete, Implements, Flour, 
57. R. WINDER, Abingdon-street, Westminster, “ Machinery for pocketing hops 
Sor puddling dams, for punning back of long retaining walls, river or sea 
embankment facings, ac." — Dated 9th January, 1867. 

This invention consists in a means of pressing hops into pockets by means 
of feet or treaders working inside the pocket, the said feet or treaders being 
worked so as (as nearly as possible) to represent the treading of men’s feet, the 
said feet being worked by two cranks on ashaft. The feet are connected to 
the crank shaft by long rods, and the crank shaft is turned by hand in a similar 
manner to a double-throw pump. The frame that supports the crank shaft is 
itself supported by a central bar fixed to the ceiling above; the outer part of 
this frame is supported upon friction rollers running on a race or flat ring of 
iron. This frame is made to revolve either by a pawl working along a ratchet 
wheel laid on the floor of the vast house, ss worked by an eccentric 


pended by four chains or ropes to weig 
away according to the pressure required. The chains or ropes just mentioned 
pass over pulleys fixed on to the under side of the flooring. 





Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, £c. 


79. H. Buss, M.D., reet, Shoreditch, London, “ Improvements in con- 
structing quays, jetties, piers, sea walls and breakwaters, in the formation of 


reservoirs, , basins, coast harbours, harbours of refuge, lighthouses, 
and sea batteries, applicable also for the reclamation of land and for the 
building of bridges.” - Dated \1th January, 1867. 

This invention comprises, among other the construction in a suitable 


features, 

dock of a framework of wv Ye dently supported by internal framing, and 
covered externally on every but the top with sheets of iron so rivetted to 
the said framework as to furm a watertight vessel. The precise shape of such 
vessel will vary according to the structure it is designed toerect. Whena 
jetty, pier, breakwater, or sea battery is to be constructed the transverse section 
of watertight vessel will be of a pyramidal form, truncated at the apex, 
of the full height and width of the intended structure, and in length varying 
according to need from 100f. to 10 Oft. The ends thereof will be square, 
oblique, circular, or of any other suitable form. The framing of the bottom 
will vary according to the nature of the bed on which it is to rest. The entire 

ily and liy will be coated with an incorrodable 
marine paint. Each pyramidal vessel, when completed, will be floated from 
the dock into open water, and be so weighted with blocks of stone, rubble, or 
concrete as to sink it to a convenient depth. Next it will be towed to its des- 
tination, and have as much water admitted as will compel it to sink down to 
its suitasly prepared bed; and after it has settled down in position sufficient 
blocks of stone rubble or concrete will be introduced to prevent, by their own 
weight, the vessel being filled up at high water, The contained water will be 
withdrawn, and provision being made in the internal framing each pyramidal 
segment will, when deemed necessary, be invariably fixed to its sea or river 
bed by piles, iron bolts, screws, or otherwise, being driven through the bottom 
into its bed, and also into the end of the next seg t. Finaily 











therewith. In some cases it will be more expedient when the 
vessel has arrived at its destination to sink it at once by filling it up with con- 
crete, instead of overweighting by the i jon of water as above, 
81. J. HOADLY, Dover, *‘ Apparatus for preventing wind, draughts, 
from passing under doors, casements, &c."—Dated \2th January, 1867. 
This invention consists in the following apparatus: In the under edge of 
the door or casement the inventor farms a groove in which is a metal rod of the 
length required. It is caused to project a little from the hinder edge of tho 
door, so that when the door frame pushes the rod furwards in the groove, he 
prefers that the rod should project and press against a screw in the door frame 
or jamb, so that by withdrawing the screw or screwing it in farther compensa- 
tion may be made for a sinking of the door, or in summer time when the 
apparatus may not be required, by means of a bent lever attached to the 
aforesaid metal rod, motion is given to 1 lath or board in such a way that when 
the rod is pushed forward when the door is shut the board or lath is pressed 
down upon the floor or carpet and prevents wind, dust, or water from coming 
underneath. In the same manner shen the door is opened and tne end of the 
rod released from pressure, it is pushed out by a spring on the underside of the 
lever, which causes the Jath to rise so as to pass over the inequalities of the 
floor or other obstacle. It is preferable to insert two or more levers so as to 
raise the lath or b ard at different points, but if the door be narrow one only 
need be used.— Not proceeded with. 
123. D. BARKER, Northfleet, “ Apparatus for mixing pressing, or moulding 
coal and other substances for the formation of artificial fuel, and dividing 
the same into blocks.” —Dated \7th January, 1867, 
The body of this machine ts a rectan gular receptacle placed upon a bed plate, 
a vertical shaft mounted in suitable bearings being placed in the centre thereo?. 
The upper portion of the shaft is furnished with blades or knives affixed thereto 
at convenient distances from each other, and to the lower end thereof is 
attached eccentrically a circulas disc so as revolve therewith, as hereinafter 
mentioned. The disc is placed in the interior of a rectangular box of cast tron 
or other suitable material, such box fitting the interior of the lower portion of 
the before mentioned receptacle, bat free to move therein. Upon the bed 
plate, at each end of the main body of the machine, and extending beyond the 
same, is placed a series of tubes of rectangular section, such tubes being con- 
structed of cast iron or of any other suitable material. The upper portions of 
such tubes which are within the body of the machine are open for the admission 
| of the substances under as hereinaft d. Above the 
| 
| 











tubes, and within the main body of the machine, are ho'low tron rollers, the 

faces of which have slots formed therein, through which slots project iron points 
| or teeth, the same being mounted loosely on eccentric spindles in the interior of 
| the rollers, in such manner that they shal! project the required distances from 
| the faces of the rollers during the revolution thereof, The rollers forming each 
| pair revolve in contrary directions, so as to draw down between them, by 
| means of their motion and of the points or teeth, the substances under treat- 
ment. The substances to be submitted to the operation of the machine having 
been, if necessary, prepared in a pug mill, or in any other suitable manner, are 
conveyed by means of endless bands, or in any other convenient mode, and 
introduced at each end of the machine on either side of the central sha‘t. 
Upon the central shaft being caused to revolve (the revojution of which, 
together with that of the before-mentioned rollers, is effected by means of 
| whecls and gearing actuated by any suitable motive power, as well understood), 


| the materials introduced into the machine are subjected to the action of the 








| 

| Tespective tul and also to clear the aides thereof, 
the interior othe tubes are attached to each end of the box, and move there- 
with in each to-and-fro motion. The effect of forcing the materials into the 
tubes, as before mentioned, is to compress such materials by means of the 
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friction which takes place against the internal surfaces of the tubes, the length 
and capacity of which proportions the dezree of compression. At any 
distance from the respective ends of the tubes are arranged knives or other 
analogous cutting or dividing contrivances working through the tubes, 
the same being caused alternately to rise and fall at any desired intervals by 
means of jointed levers, the motion of which is regulated by the operation 
pins attached eccentrically to ratchet wheels respecti each 

the machine, the pawls or detents of which are operated by 
and respectively advancing and retiring therewith, slots being 


I 





connected with the moving box for the purpose of operating metallic 
as to pass over the open purtions of the tubes within the machine, thus 


a, Ao th W 





partially to revolve by pe’ 

are bruught into such a position that they can receive 

impressment from any suitable apparatus which tt may be considere» desirable 

to use in conjunction with this invention; or instead of using revolving moulds, 
d to additional or impressment upon issuing 





the blecks may be subj P 
from the moulds in the manner usually practised in similar operations. The 
like process takes place aiternately at either end of the machine with the motion 


of the box. 





Class 6.—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 

plements of War or for Defence, Gun Carriages, dc. 

24. G. HASELTINE, Southampton. buildings. Chancery-lane, London,“ Cartridges.’ 
—A communication. Dated 4th January, \867. 

This invention relates to metallic cartridges for. breech-loading fire-arms, 
and consists chiefly in the empleyment of a metal cup inside the rear end of 
the case or shell, the said cup (which carries the fulminaie) being held in its 
place by an.indentation or corrugation formed around or partially around the 
perimeter of the said case. This metal cup adds greatly to the strength of the 
rim, which is the weakest part in metallic cartridge cases of ordinary con- 
Struction.— Not proceeded with. 

26. F. R. AIKMAN, City Rifle Volunteer Corps, “ Rifles for the purpose of in- 
structing soldiers to fire with precision over long ranges, &c.”—Dated 4th 
January, 1867, 

In performing this invention the inventor bores out the barrel of an ordinary 
rifle in such wise that the thickness of the metal of the breech remains no 
more than the thickness of the metal at the muzzle, and he inserts a smaller 
barrel therein, and rests its breech against the breech of the gun barrel, curved 
out to the arc of a circle of whieh the nipple of the small barrel in its true 
position is the centre, and he causes a tenon on the breech of the smaller 
barrel to project and work in a groove in the breech of the gun barrel, ina 
true vertical movement, to give stability. He then cuts away a sufficient 
portion of the breech and barrel of the rifle, removing the nipple to allow the 
hammer of the Jock to strike fairly upon the nipple of the inner barrel. He 
then removes the under part of the outer barrel so far back from the muzzle 
to the breech as to permit such movement us may be desired to the smaller 
barrel radiating on its breech supported by the breech of the gun with the 
nipple of tho smaller barrel as an imaginary pivot. He raises or lowers it at 
pleasure in the aforesaid movement by means of a screw, or any other well 
known mechanical method, and affixes an index to estimate the motion.— Not 
proceeded with. 

28. P. DAGNALL, Aldershot Corp, Royal Engineers, ‘* Breech-loading fire-arms.” 
Dated 4th January, 1667 

This invention relat.s, chiefly, to a central fire breech-loading fire-arm, and 
consists, First, in an improved arrangement for securing the barrei or barrels in 
place afier the insertion of a charge in fire-arms in which the breech and butt 
are moved to one side to open and close the rear end of the barrel or barrels; 
Secondiy, in.an improved lock; and, Thirdly, in an improved arrangement of 
extractor, all as hereafter described. The breech ia connected to the barrel by 
Ineans of a strong bolt passed through the lower part of the breech into a lump 

or sbocon the underside of the barrel. The portion of the bolt which enters 
the lump is threaded, while the remainder is plain, and the head ot the bolt 
lodges in the breech in front of the sear. When the barrel is in place, it is held 
at the upper part by the point of a spring pin in the upper part of the breech 
entering an aperture in the rear face of the barrel, atid a dovetail clip on the 
fore part of the top of the breach takes into an undercut on the upper side of 
the barrel, The spring pin before mentioned is bevelled or cham‘ered on one 
side, so that it is pushed back by the rear face of the barrel unti! the pin reaches 
its aperture, when the parts are being returned into position. The lock is 
arranged as follows :— The striking pin is carried on the end of a bar formed on 
the underside near its front end with rack teeth, into which a pinion gears; this 
pinion is mounted on a pin which extends through the side of the lock, where 
it is filled with a thumb piece or handle. Behind the rack teeth the bar is 
formed on its underside with a notch, and again behind the notch with a hook. 
‘The trigger plates takes into a slot in a vertical sear, which has fitted beneath it 
& spring tending to press it upwards. The upper end of the sear is formed to 
take into the notch in the bar, as well as into the hook. When it takes into 
the hook the lock is at half-cock, and the trigger produces no effect upon the 
sear, but when it takes into the notch, the lock is at full cock and the trigger 
whe acted upon draws down the sear and releases the bar, so that the bar with 
the striking pin is driven forward by a spring at the back. The half and full 
cock are produced by turning the thumb piece before mentioned so as to cause 
the pinion to move the rack. The improved arrangement of extractor consists 
of a pin fitted in the side of the stock, and formed with a curved plate at its 
reer. which constitutes.a portion of the rear faceof the barrel. The pin carries 
near its front end a screw or projection which passe: through a longitudinal slot 
in the stock. A spring keeps the extractor pressed forward; when it is re- 
quired to extract a cartridge case the extractor is forced back by means of the 
screw or projection so as to push out the case and the spring then returns the 
extractor to its normal position.— Not proceeded with. 

33, D. DOWLING, Radley's Hotel, and C, GREVES, ess-walk, City-road, 
London, “* Breech-loading fire-arms.”—Dated 5th January, \867. 

This invention consists in the prolongation of the barrels of breech-loading 
fire arms at the breech end, and the formation of such prolongation (which is 
open at the inner end) with slots or openings at the tup ad bottom, and in one 
side of the shape, and for the purposes mentioned in the specification, The 
details of this invention are too voluminous to be given space to here. 

49. J. STANTAN, Wolverhampton, “ Self-acting safety gun-locks.”—Dated 8th 
January, 1867. 

This invention has for its objeet the throwing back the cock or hammer of 
any gun or pistol lock by a mechanical arrangement and self-action into the 
position of half-eock, thereby saving one movement in using sporting or military 
guns, rifles, needle guns, and pistols with one or more barrels. It is parti- 
cularly adapted to the needle rifle, as the needle is always free as soon as the 
ritle is fired. To accomplish this the inventor fixes a str ng spring supported 
by two solid stuels on the outside of the lock. The spring hes in contact with 
the neck or front part of the hammer or cock, thereby producing a repelling 
action to the cock, so that when the hammer strikes or falls downwards to its 
lowest point the pressure from the spring forces the hammer back to half-cock 
as desired. The end of the spring may be made either without or with a 
roller, but is preferable with a roller, which shall press against the neck of the 
cock and produce a perfect. motion. - Not proceeded with. 

52. E. C. PRENTICE, Stowmarket, Suffolk, “* Waterproofing or encasing cart- 
ridges, dc.” — Dated 8th January, = and 

For this purpose the patentee takes a sheet or piece of india-rubber (or it 
may be of a composition having a similar elastic and waterproof qualities), and 
by the pressure of air he distends the material into a bubble-like form, and 
whilst it is so distended, he places within the bubble through the pipe used in 
distending it the cartridge or article to be losed prooied, tiie 
then takes off the pressureof air and allows the strained material to close in 
around the article; then by means of a ligature, or by other means, the bubble 
or capsule is closed at the back, and is cut off from the remainder of the sheet 
or piece fron. which it has been produced; 

56. W. J. MURPHY, Cork, “ Im ts in guns or cannom, and in projectiles 
to be used therewith.” Dated 9th January, 1867. 

This invention relates to the method of causing the-projectile to rotate on its 
horizontal axis on leaving the gun, and is intended to be used asa substitute tor 

he ordinary rifing. Instead of the method usually adopted tor imparting to the 
projectile a rotary motion when leaving the gun by means of rifling or grooving 
the inside of the gun, and nsing studded or ribbed shot, it is proposed that the 
bore of the gun be fitted with spirally projecting ribs or slides, two, three, or 
more im number, as may be necessary, these slides or ribs to be planed perfectly 
true, and taking the same twist or pitch as is generally given to the rifling of 
guns. The projectile is to be slotted or grooved at the sides to the same pitch, 
80 as to fit perfectly the slides or ribs, thus presenting two smocth surfaces 
which can be always kept lubr.cated. 

59.3. H. BuRTON, Cheapside, London, “ Breech-loading fire-arms.”—Dated 9th 
Janwary, 1867. 

The patentee claims, First, the forming the face or head of the breech bolt 
separate'from the main portion of that bolt, and capable of ready attachment 
thereto, or removat therefrom, substantially as explained. Secondly, the so 
arranging and combining parts of the breech bolt that an abutment for the 
helical hammer spring may be applied to the hammer through the front end of 
such breech bolt. Also he claims the application of a nut or collar to the 
hammer or an abutment fer one end of the helical hammer spring. Thirdly, 
the forming the hammer with ‘a pin or projection having full-cock and half- 
cock notehes thereon, thus combining in one piece both hammer and what 





is equivalent to the tumbler in ordinary gun locks, which pin or projec‘ion is 
also capable of sliding in a slot in the breech bolt, and in a groove in the 





j 


stationary part of the fire-arm, and of being held by the end of the breeeh bolt 

in manner and for the substantially as described. Fourthly, the 

actuating of the cartridge extractor by a projection at or near its rear end in 
junction with the compound longitudinal and transverse groove in the 
breech bolt, and the movable face or head of the breech bolt, as described. 

Fifthly, the method of stopping or limiting the extent of the backward move- 

ment of the breech bolt by the combination of parts, substantially as shown 

and described. Sixthly, the mode of applying and actuating the sear, as 
described. 

67. W. B. ROBINS, Penton-place, Kennington-road, London, ‘‘ Improvements in 
JSire-arms ordnance, and in the cartridges or projectiles to be used there- 
with.” —Dated 10th January, 1867. 

t the arm or piece that 


is so to 

when two, throe, or more-projectiles are used, they may be made to strike in 

at horizontal line; that is, supposing the 
aimed at, the second shall strike, say a 
foot or more to the right or Jeft, as may be desired, and the third and fourth 
each a foot or more further to the right or left. This is effected by mounting 
the arm or piece with its longitudinal axis eccentrically, or a little on one side 
of the vertical axis of the carriage or stock, 30 that, on the explosion of the 
charge taking place, the barrel will be swivelled slightly round the vertical 
axis to such an extent as to give the requisite degree of deflection to the muzzle 
to cause the shots to strike at equal distances apart along a horizontal line 
By this means a mowing action will be given to the weapon. In carrying out 
this part of the invention the bore is made much smaller than usual, and the 
length of the shot or projectile may be i d in order to obtain the requisite 
weight. By thus increasing the strength of the gun alarger chargetPan usual of 
powder may be employed, and therefore increased range may be obtained. When 
it is proposed to use several projectiles in this manner they are to be arranged 
one behind the other, and either cemented together in a long line, or rolled up 
in a strip of paper, linen, cloth, or some other suitable substance. The effects 
of the recoil are lessened by the employment of an internal breech buffer or 
recoil brake, consisting, in s.nall arms, of acentral piston placed within the body 
of the biseeted breech stock, to one section of which the said piston is firmly 








| attached and fitted to work in a cylinder placed on the other section, and 


against a buffer spring placed therein. The length of stroke of the piston is 
limited by a cross pin passed through the stock, and through slots in the piston 
and cylinder. The locking and unlocking of this piston is effected by means of 
a spring pin and Jever operated from the outside of the stock and working in a 
hole or shoulder in the piston. The cartridge case is permanently attached to 
or made in one piece with the bullet or shot and is made of metal, so that when 
the explosion takes piace the sides of the case will be forced into the rifle 
grooves, and increased accuracy of flight wili be thereby insured. The explo- 
sion of the charge may be effected in any of the usual ways.— Wot proceeded 
with. 

85. H. D. P. CUNNINGHAM, Bury, near Gosport, “ Shot or ammunition lifters 

or and carriages for the same "— Dated \ith January, 1867. 

Under the First head of this invention the patentee uses a tong or forcep-like 
kind of instrament to go over and grasp, nip, or embrace the shot, projectile, or 
ammunition. And the improvements consist in the use and application of a 
bolt or pin, which, when the lifter is made to embrace the shot or prejectile, is 
inserted through the movable leg of the tongs. and also through a bar which 
connects the two legs together. Or the bolt may be inserted through the two 
legs arranged to be brought together or lock into each other for that purpose. 
Ky the introduction of this bolt the legs are securely p d from spreading 
asunder when the weight of the shot or projectile is supported upon the lifter, 
To obtain this security with further simplicity and with reference to the *‘ going 
over” action of the shot lifter—that is, when it is passed over the shot or pro- 
jectile without opening out the legs—he also proposes to form the lifters without 
any joint, the legs being fixed and immovable. The carriage for taking up and 
transporting. shot, projectiles, or ammunition is so arranged that the body of it 
in combination with its handle or shaft forms a lever wherewith to lift or raise 
the shot, projectile, or ammunition. The wheel and axle form the fulcrum of 
the lever. The shot or projectile is lifted in the shot lifter by the insertion of 
the ends of the lever in suitable holes for the purpose. 

89. W. S. MAPPIN, Birmingh “ Impr ts in breech-loading fire-arms, 
and in cartridges for breech-loading fire-arms.”—Dated 14th January, 1867. 

This invention consists, First, of the arrang or bination h ft 
described of the parts of breech-loading fire-arms in which the breech is 
opened for loading and closed for discharge by means of a block hinged to the 
end of the barrel. In constructing a breech-loading gun according to this 
invention the inventor fixes to the: breech of the barrola soe or breech 
chamber, the right-hand side ot which is considerably lower than the left-hand 
side The hinged block, moving in a vertical plane, shuts down into the said 
shoe, and closes the breech behind the cartridge. The face of the rear end of 
the shoe against which the free end of the block shuts has a projection upon it 
nearly as wide as the said block, and the free end of the block is formed of a 
corresponding figure to shut against the said projection, The end of the barrel 
has @ conical seat, and the joint end of the block has a conical ring screwed 
upon it, which, when the block is shut down, accurately fits upon the 
conical seat, and on the discharge of the gun effectually prevents the 
escape of gas. The said conical or gas ring can be replaced, when worn, 
by a new one. The gun is discharged by an oblique pim or striker in 
the block, its onter end being struck by the hammer, and its inner end 
thereby made to strike and ignite the self-ignition cartridge in the barrel, 
and thus discharge the gun. When shut down the block is held in its place by 
a snap bolt in the rear of the shoe taking into a shallow depression in the free 
end of the said block. The said block on the discharge of the gun is securely 
fastened down by means of a bolt connected to the tumbler of the gun, which, 
on the discharge of the gun, is projected through the rear end of the shoe, and 
made to enter an opening or recess in the block. By this arrangement the 
gun cannot be discharged unless the block is properly shut down. A gun con- 
structed ding to this invention is espectally fitted to discharge paper 
cartridge or cartridges in which all the matter composing them is projec’ed 
from ‘the barrel or discharge, In order to fit the gun to discharge cartridges 
having metallic or r gid cases which require to be extracted after « ischarge, he 
connects to the joint of the closing block a cartridge case extractor constructed 
in the following manner: The said cartridge case extractor consists of a horse- 
shoe-formed plate, the semicircular part of which is of somewhat less diameter 
than the bore of the cartridge chamber. The inner edges of the arms of this 
extractor are parallel, and one of the said arms is of such a length that when 
the extractor is fitted to the gun theend of the said arm reachesto the bottom 
of the shoe. The extractor has a knuckle or-eye on either side at its 
top by means of which it is jointed.‘to the pin on which the: block 
turns. The said knuckles or eyes have shoulders, against which the 
block bears when the block is raised for recharging the gun. When the 
cartridge is put into the barrel, its rim bears upon the semicircalar part of 
the extractor; and when, after discharge, the block is raised, it presses against 
the shoulders described, and causes the extractor to turn upon its joint and 
rise. assuming an oblique position in the shoe. In its motion the extractor 
withdraws the case of the exploded cartridge from the barrel, and by the length 
of its arms withdra™ s it so far from the barrel that by inclining the gun it will 
fall from the shoe. The invention consists, Secondly, in making the metal cases 
of cartridges for breech-loading. fire-arms in the following manner :—The 
inventor makes the said cases from two stripsof thin sheet metal, the said strips 
being made to cross each other at their middle. By meansof a press and 
press tools he raises the said strips into a tube in-which the projectile and 
powder are placed, the open end being closed by a metal cap of the ordinary 
kind. On discharge, the case is carried out of the barrel with the projectile, 
and the case opens and separates. from the. said projectile, the closing cap only 
being left in the barrel. Instead of two strips of metal a thin cruciform plate 
of metal may be employed.— Not proceeded with, 

112.:C. Wo LANCASTER. New Bond-street, London, ‘* Breech-loading fire-arms.” 
—Dated \€th January, 1867. 

This invention relates to breech-loading arms in which a breech bolt or other 
closing appliance is withdrawn or drawn back when the empty cartridge case 
is to be removed and a fresh charge inserted. _The invention consists in appa- 
ratus for extracting the empty case and forcibly ejecting it from the gun. 
Under the shoe of the action the inventor fits a lever, the fore end of which is 
attached by a screw or otherwise, while the rear end has an undercut or curved 
projection or toe which passes through an aperture in the shoe; this: lever acts, 
as hereafter explained, in bination with an posed of a semi- 
circular plate, and of « bar which is drawn back by the bolt so as to extract 
the empty case from the barrel. When the extractor has been drawn back a 
certain distance the-rear eud of the barstrikes against the toe of the lever, s0 
that the fore end of the extractor with the empty case is forced up and the case 
thrown out of the gun.. The bar.of the extractor may be allowed to run in a 
groove in the action of the gun, or may be fitted im a groove in the bolt; or the 
groove may be partly in the action and partly in the bolt. The lever is by pre- 
ference a spring lever. or instead of a lever the prajecting toe may be a fixture, 
a corresponding groove being cut in the bolt or closing appliance. Ti.e inven- 
tion further consists in forming the exploding pin in central fire-arms indepen- 
dent from the hammers actuated by the spiral spring. Near the rear.end of 
the pin there is a shoulder to prevent it being driven back by the discharge 
beyond the face of the bolt or closing appliance, and a small spiral spring may 
be ritted between the shoulder and a perforated screw in the face of the closing 
appliance. — Not proceeded with. 

114, G. HOOKHAM, Summertown, Oxford, “* Fire-arms and ordnance.”— Dated 
Lith January, 1667, 

In constructing breech-loading fire-arms or ordnance according to thisinven- 
tion the inventor forms at the breech end of the barrel a chamber of larger 
diameter than the bore of the barrel, so that a greater quantity of powder in 
proportion to the weight of the projectile may be used than is now practicabl., 
and the breech block which eloses the breech he forms with a thin ring or 
band of metal projecting from its forward end ; the exterior of this ring is made 
just to fit within the rear end of the enlarged charge chamber, and by expand- 
ing when the explosion takes place makes a perfectly gas-tightjoint.. Another 
improvement relates to the barrels of rifles and ord In all ord: and 
fire-arms where the projectile fits the barrel closely only a certain length of 
birrel is advan ageous for velocity. The limit in each ease being discovered, it 
i proposed to continue. the barrel to a greater length, but at the same time of 























a slightly larger diameter than the first part. The projectile fits the barrel 
closely so long as it ‘s advantageous for it to do so, but after this point it does 
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case spring be opened, 
on the explosion of the charge the spring clip will first open out and fit 
barrel, and will then immediately spring together again, and the cartri 
will thus become perfectly’ close in the barrel, so that the spring and burnt 
cartridge case may be readily shaken out or withdrawn.—Not proceeded with. 


Class 7.-FURNITURE AND CLOTHING 
Including Cooking Utensils, Upi , Ornaments, Musical Instru- 
ments, Lamps, Mc red Articles of Dress, &c. 

13. A. WARD, and C. G. VeRGo, Bradford, Yorkshire, ‘* Scarfs.”~—Dated 2nd 

January, \867. 

The patentees claim the construction of scarfs in ‘such a manner that two or 
more different surfaces or p may be p when in use in one or the 
same scarf by the first method, and two by the second or alternate methods, 
thereby making one scarf answer the same purpose as several scarfs, whether 
the scarfs be of a uniform or of variegated colours, or of aniform or variegated 
Patterns or designs, such scarfs being folded and arranged in any of the 
methods shown and described tn conjunction either with an ordinary neckband 
secured by eyelets and hook, the ordinary cycle, or the winged cycle, as shown 
and described, without confining themselves to the precise details shown, 

31. J. H. ScHUCHT, Store-street, Bedford-square, London, “ Action of upright 
pianofortes.” — Dated 4th January, 1867. 

In arranging the action of upright pianofortes, according-to this invention, 
the inventor mounts all the working parts above the finger keys on one rail, 
in place of employing several rails, and he arranges the h in an inverted 
position, or to strike upwards or towards the shorter end of the strings in place 
of downwards, as is usual in upright actions. He arranges the striker to step 
on to the inner end of the finger key, a peg being driven into the end of the 
key which enters a hole or recess in the foot of the sticker, and to prevent 
noise a piece of felt is interposed between the key lever and the sticker. On 
the upper end of the st:cker the outer end of a bent or L-shaped lever rests, 
and to keep the parts in position a screw passes loosely through a hole in the 
end of the lever into the top of the sticker. The other or upper end of the 
lever is jointed to the main rail, which “is at the top of the action, and to this 
rall also the inverted hammer is jointed. The lever on its horizontal limb 
carries the fly or hopper, which acts on the hammer butt, and this fly or hopper 
works with an escapement button on the main rail, The stem of the hammer 
pa-ses down through a slot in the horizontal limb of the lever, and at the front 
end of the slot is a soft adjustable stop for the hammer to rest against, and the 
upper end of this stop also serves as a check to the recoil of the hammer, the 
hammer butt, afcer the blow has been struck, remaining in contact with it 
until the finger key is allowed to rise. The damper is fixed to the lever near 
its angle.— Not proceeded with. 

41. C. KELLY, Berners-street, and C. LAURENT, Marylebone, London, ** Har- 
moniums and organs.”— Dated 7th January, \867. 

This invention has reference to new arrangements of mechanism for obtain- 
ing a “forte” action in harmoniums and organs, which is much more simple 
and effective than any arr bh fore employed, and which is per- 
fectly under the control of the performer. It consists. according to one arrange- 
ment, in fixing above the “ vibrators” in harmoniums, and in any part of the 
box enclosing the pines in organs, a solid cover entirely enclosing the works. . 
In this cover are formed one or more openings with bevelled or conical sides, 
in which fit valves with correspondingly backed or conical sides, so 
that by the simple weight of the valves they wedge themselves to such an 
extent into the openings or seats as to close the latter in the most perfect 
manner. This particular form of the valve and its seat is an essential feature 
in this invention, as all valves made heretofore have been formed on the 
principle of “lower boards,” turning on hinges or centres in the middle of the 
opening, and requiring more or less pressure by a spring to be closed effectually. 
The aforesaid valves are attached to levers working on fixed fulcra upon which 
the valves consequently hinge when they are opened and closed. They have 
attached to them for this purpose one or more arms connected. to a double- 
ended lever, which in its turn is acted upon so as to open and close the valves 
either by a “‘ draw-stop action,” or by a rod ited by the p of the 
air in the bellows or reservoir. When two or more such valves are employed 
they are connected together by rods, so as all to be opened or closed at the 
same time by one and the same action.—WNot proceeded with. 


66. A. FOUCAUT M.D., Paris, “ Waterproof. and other articles of wearing 
apparel.” —Dated \0th January, 187. 

In performing this invention the inventor fits or attaches to the garment an 
air chamber or vessel preferably of lenticular form in section, and placed in the 
arm pit; such chamber or vessel is made wholly. or partly of flexible’ material, 
so that it may contract when emptied of air and expand when filled with air. 
The chamber communicates at one end with a pipe or passage which opens into 
the garment, and at the other end the chamber communicates with another 
pipe or passage which communicates with the outer atmosphere, fresh air 
entering through the neck or other openings of the garment. The pipes are 
provited with valves which open and close commanication with the air 
chamber, the valves opening in such manner that one will only allow air to 
enter the chamber, and the cther only allows air to escape thenee, each resisting 
Tespectively a reverse action. As the wearer moves his arm he compresses 
the chamber, or else allows it to expand to its original position, so that it acts 
like an air punyp, alternately drawing in and expelling the air, and thus keep- 
ing up circulation or respiratory action.—Wot proceeded with. 


Class 8.-CHEMICAL. 

Including Special. Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calito-Pronting, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

152. J. ROWLEY, Grosvenor terrace, Camberwell, “ Process for , bleach- 

ing, and. sweetening crude paraffin.” —Dated 21st January, 1867,, 

The patentee claims the hardening of paratiia wax, by putting inte it an 
article known in commerce as *‘ Carnanba wax,” in the manner set forth. 
164.4. PATISON, Airdrie, Lanark,‘ Illuminating gas."~— Dated 22nd January, 

867... 
ree invention consists, First, essentially, in the use of hydrocarbon, rock, or 
im, 




















next dipped i: het bitumen or pitch. and then rolled over in saw-dust, and sub- 
sequently heated in the same manner as.cannel and other coals for producing 
illuminating gas. The invention consists ‘Secondly, in the direct application or 
— the said oils into retorts when at a great: heat,—Not proceeded 
wit) 


Class.9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, de. 

16, G. B. SmMrrH, Birmingham; “ Improvements in supports for the insulators of 
electric telegraphs, and in affixing the said supports to the posts -of the said 
telegraphs.” —Dated 3rd January , 1867. 

In making supports for the insulators of electric telegraphs:according to this 

i jon the ploys tubing of wrought iron, the said tubing being 

by preference rectangular and oblong in cross section. He cuts the said tubing 

into lengths equal to the Jength of two of the supports and the diameter of the 
post at the point where the supports are to be fixed. He’ closes each end of 
the piece of tubing by meansof a solid block of fron, which he welds im the end 
of the tube. Orsolid wrought iron bars-may be employed instead of the said 
tubes ; bat he prefers tubes, Holes-are made near tae ends of the tabe and 
through the solid blocks for the reception in the ordinary manner of the pins on 
which the ih are supp d. Holes‘are also made near the middle of 
the tabe for the reception of pegs‘in fixing the supports to the posts. All the 
said holes‘are made across the tube in the direction of its longer diameter. In 
affixing supports for insulators of electric telegraphs made according to this 
invention to telegraph posts the inventor forms @ hole near the top of each 
post for the. supports to pass through, the said-holes being of the same shape as 
the eross section of the supports, the longer diameter of the holes being situated 
vertically. The support is passed into -he hole in the post, and the middle part 
of the support is fixed to the post by two taper pegs or keys being inserted or 
driven in the hole formed near the the rt. These pegs or keys 
are situated respectively on either side of the post, and the support is thereby 
firmly fixed in the hole across the post. The support thus fixed forms a double 
support. that is, forms «rms projecting respectively from either side of the 

post.— Not proceeded with. 

177. A. APPS; Strand, London, “‘ Electrical apparatus.”—Dated 24th January, 
1867. 


This inve ntion cannot be described without referenee to the drawings. 
181. C. E. BRooMan, Fleet-sireet, London, “ Working electric telegraphs.” — 











A communication.— Dated 24th January, 1807, 
This invention comprises, Firstly, a special instrument-for the previous com~ 
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of the ink upon the strip of tin paper, and, Lastly, the particular working of 
. the electric current, all as described. 


Class 10.—MISCELLANEOUWS. : 
Including all Specifications nct found under the preceding heads. 
3392. S. F. SCHOONMAKER, Euston-square, London, ** Coating for paper and other 
to. receive lead pencil marks, which may be repeatedly 
with moisture.” —Dated 24th December, 1866. 
This invention relates more particularly to a coating ‘for pa paper and other 
materials, which is composed ofa resin having incorporated into it a white, 


soft, and non-gritty material, by means ef which the coating is 
rendered capable of receiving distinctly the marks of a lead pencil.— Not pro- 
ceeded with. 


3393, R. H. ASETON, Sere, Cheshire, ** Producing printing surface 
carvings from -eneult obtained by the aid of photography.”—Dated 24th 
December, \ 


A ding to this ion the f uses moulds the different depths of 
which correspond to the lights and shades aon a photograp! being 
well-known and in use for purposes apart from this invention. From these 
moulds he obtains printing surfaces by passing the tracer known as Jordati’s, 
or other similar ruling machine, over them, and which tracer being acted upon 
by the different degrees of depression alters the direction in which the etching 
point moves. Beneath this etching point is placed a sheet of copper, steel, M4 
other metal, coated with a protecting medium—wax for instance—after 
usual manner adopted by engravers, and the design which is cut through = 
saia coating may therefore be etched, as is well understood. In producing 
carvings he employs moulds as above described; but causes the tracer to 
regulate the Ae to which a rotatory or other cutting tool acts upon the 
material to be carved.-—Not with. 





3396. A. MACKIE, Warrington, ‘‘ Apparatus for distributing lype, &c.”—Dated 
26th December, 1866. 


The patentee claims, First; the arrangement and combination of appatatus 
for distributing type, either by means of a “ step like” series of fingers having 
a regular reciprocating motion, and operating upon the type as it passes in 
front thereof, or by means of a regular line of such fingers having a recipro- 
cating and a retrograde movement, and acting upon the top types as they rise 
up the ehannels ; and, Secondly, the peculiar arrangement and adaptation of re- 
eeivers or shelves which receive the type as it is extracted from the channels 
or case; and also the method and means of displacing such shelves as they be- 
come filled, and the means of preventing the passage of more than one type at 
once from the same channel, as described. 


3399. W. BROOKES, and J. MAYES, Loughborough, ‘‘ Manufacture or production 
of needles.” —Dated 27th December, 1866. 

This invention consists in forming a groove or grooves in the needle of suffi- 
cient depth to allow the thread used in the needle to lie in such groove or grooves, 
whereby the substance or fabric throngh which the needle is passed in sewing 
or stitching will not abrade or chafe the thread. The said groove or grooves is 
or are made from or near the point of the needle, and by the edge thereof, and 
extend along the stem of the needle to any required length; a portion of the 
stem of the needle has one or more turns or twists given to it, according tu the 
work upon which the needle is intended to be employed. 

3400. B. SHAW, and J. APPLEYARD, ~- res near Huddersfield, “ Safety 
bottle case.” — Dated 27th December, 1866. 

This invention consists in constructing or arranging the compartments of 
bottle cases in two or more parallel tiers, each compartment holding a bottle on 
its side, and the neck of the bottle.. Also in having two or more tiers of com- 
partments in height, which may be either hinged to the sides of the case so as 
to open to allow the lower tiers to be filled and emptied, or such upper tiers may 
be portable. The case is closed with a lid to which a lock may be attached if 
desirable. By this invention no packin. of the bottles is required. 





he makes two avertures opposite each other, and fits on the plug a barrel 
each ‘over the bridge with thelr edges 





This invention cannot be described without refe to the di 
sas LEONARDT, Birmingham, “ Metallic boxes.”—Dated 29th . December, 


This invention consists in improvements in the re of metallic 
boxes from sheet metal. Boxes made according to this invention are fitted to 
ches, and various other small articles. The 


made according to this invention. 
3429. G HASELTINE, 
for 


pocket 
This invention consists in the arrangement of one or more strips of spring 
steel, or other elastic sheet metal, or other suitabie l,in with 
the — flap of a pocket book or other similar article. The said strips are 
secured in the cage or edges of the flap, and act in the proper direction to keep 
the pocket book or other article closed without the aid of the usual clasps, 
strings. or other fastenings, and if a portion of the pocket book or other article 
be unfolded or opened, the remaining portion will still be kept closed by the 
action of the elastic strip or strips, and the aczitental falling out of the contents 
of the said pocket book or other article is prevented. By os action of the said 
elastic strip or strips the closing flap is strengthened, and the pocket book or 
other article is rendered durable without losing its pliability. 


3437. T. W. mg ee Old Kent-road, London, “* Manufacture of trousers.” 
Dated 3\st December, 1866. 


This Secten consists in the employment of leather, leather-cloth, &c., for 
cloth in the waist of trousers, and in substituting studs in the place of 
buttons. 

3440 T. W. PLUM, Threadneedle-street, London, “ Taking off liquids from 
casks, &c.""—Dated 29th December, hens. 

In performing this invention the patentee uses a tabe of any suitable length, 
made of wood, or gutter-percha, or india-rabber, or — suitable sg ¥ 
of two or more of such materials combined, 
“ floating end ” for taps, suction pipes, syphons, and a pipes for rece Be 
off liquids from casks, vats, cistens, tanks, and other vessels. He causes one 
end of the said tube to float upon or towards the top of any liquid into which 
it may be inserted, either by its own gravity giving it the requisite form and 
maierial for that purpose, or he uses cork of suitable shape, or he forms air 
spaces in or around the tube. 


3441. H. ALLMAN, Ampthill-square, London, “ Locks and keys.”—Dated 3\st 
December, 1866. 


These improvements relate to the form of locks commonly called lever or 
tumbler locks, and to the keys used therewith, and may be detailed as 
follows :—First, the inventor forms the levers and tamblers in a way and of 
such a conftzuration that the key in making one revolution round the drill pin 
comes more than once in contact with the said tambler or levers. Secondly, 
he uses spring or plain washers between the said levers or tumblers. so as to 
enable the tumbiers to work free one of other, and enable them to retain the 
posi:ion which may be given them by the action of the key, but when the 
tumblers are without springs. Thirdly, he uses in the constraction of the 
said levers or tunblers, or other parts of the said locks, the material commonly 
known as yellow metal or Muntz’s metal. Fourthly, he coats or electro. 
types sheets of metal, with tin, zinc, copper, brass, or silver, and presses the 
herein described tumblers from the said sheets of metal so prepared. Fifthly, 
he makes one or more of the said levers or tumblers longer from the centre of 
rotation to the stamp face than the remainder of the said levers, so that when 
the stump is —_ against the levers, it will reach the longer ones first, 











3401. W. BRADBURN, Wednesfield, Wolverhampton, “‘ Treating ex tit: 
matiers,ard other refuse matters for the a of obtaining valuable pro- 
duets therefrom.” — Dated 28th December, \8 

The patentee claims the application of heat ~) “effecting the objects of this 
invention. He also claims the ar of ployed for the 
oa The details of the invention are too voluminous to be produced 
3405. W. CLARK, Chancery- 

Dated 28th December, 1866. 

This invention consists in the employment of a pair of metal plates or discs 
fitted in a box or shell, in such manner as to close against seats with their out- 
side faces when the plates or discs are moved forward by means of a wedge 
introduced between them, which opens and spreads the valve plates, and 
presses them against their seats, and they also open and recede from their seats 
when the plates or discs are moved backward by the same ‘means, thus acting 
as a double valve, which completely and positively closes a passage way on 
both sides when in one position..wnd when in another position leaves the 
passage way clear of all obstructions, with an undiminished area for the direct 
inlet and outlet of the full volume of stea:n, water, or other fluid or gas which 
may be conveyed to the passage. 

3409. W. H CUTLER, Eton, Bucts,and T. BROWN, Grove-villas, Victoria Park, 
“ Cocks for stopping and regulating the flow of steam, water, &c.”—Dated 
20th December, 1866. 

This invention relates to cocks whose apertures or passages are closed by a 
valve instead of the ordinary conical! plug, and consists chiefly in constructing 
the said valve with a fiat'surface fitted to bear upon a hollow or cup-shaped 
seat, or In making the said valvein the form of a cup-shaped seat, or in 
making the said valve in the form of acup or basin whose edges fit evenly 
upon a flat seat or face.— Not —— with. 


3410. F. WATKINS, Birmi “ Machinery for oe atin 
shaping metals for screw nuts, de.” —Dated 28th a 

The patentee claims the general ar bi ibe cutting, 
punching, and shaping metals for screw nuts and cae articles, as described. 
He also claims in machinery for cutting, punching, and shaping metals for 
screw nuts and like articles the linking the tool or punch which cuts off the 
metal and forees it into the die or mould with the tool or panch which forms 
the movable bottom of the said die or mould in such a manner that the formes 
in receding may cause the advance of the latter, so as to eject the finished nut 


or article from the die or mould. 
7) A. V. NEWTON, om al “ Dyeing apparatus.”—A com- 
dated 28th December, 1866 in 


This invention saunas be described without ref to the d gs. 


3412. F. WATKINS, Birmingham, “ Machinery for yan ag forging metals ; 
into rivets, bolts, screw blanks, d&-c.”— Dated 28th ws 

The patentee claims, First, the general ar hinery described 
for shaping and forging metals into rivets, bolts, se -blanks, and like 
articles. second, the combining for shaping and forging metals into rivets, 
bolts, screw blanks, and like articles of a rotating disc, having certain bores or 
tools at its periphery, with a heading tool and plungers, as described. Third, 
the combining for shaping and forging metals into rivets, bolts, screw blanks, 
and like articles, of a rotating disc having certain bores or tools at its te peri- 
phery, with a ho'low tool through which the rods of metals are fed, and which 
acts with the bores or tools to cut the metal into lengths, which remain in the 
said bores or tools and are headed therein. 


3421. W. SIMONS and A. ~ -oroee Renfrew, ** Construction dredgers,”— 
Dated 29th December, \ na 


The First part of this a has for its essential object the combination 
, 80 as to constitute one apparatus, that which has hitherto consisted 

of two separate and distinct appliances used for the dredging and conveying 
away of the material dredged—namely, the steam dredger proper and the 
hopper barge. In carrying out this part of the invention the hull of the 
dredger is built with a well to receive the ordinary bucket ladder in the usual 
manner, and the aft or forward end of the hull is formed of larger capacity 
than usual, constituting. in fact, and forming the hopper cavity or space into 
which the dredged material is discharged from the buckets, to the entire excla- 
sion of the hopper barges or mud punts at present in use. As soon as the 
hopper is full the bucket ladder is raised into the well, the combined dredger 
and hopper is propelled or navigated by a screw or screws out to sea, or toany 
place where it is desired to deposit the dredgings, on arriving at which the 
doors at the bottom of the hopper are opened and the ts, or ‘dred 
discharged, after which being effected the doors are closed and the vessel 
returns to carry on the dredging, for which puryose the bucket ladder is 
lowered as before to continue operations. The Second part of this invention 
relates to so constructing the dredger that it may be used (in addition to the 
ordinary dredging operations) for the = of excavating or cutting land 
above or at the surface of the water, the sides of canals, rivers, embankments, 
and coasts. The ladder is so arranged to any required position projecting over 
one end of the bull, so bo the bucket may be brought to act upon the part 
above water ‘0 be or it. Itis intended with this 
second modification of on invention to undercut the parts requiring removal, 
thus allowing the upper portion to break off or be detached through its own 
weight, on which, having fallen in the water, the bucket ‘ladder is lowered to 
raise it in the ordinary manner. 
3424. C. HARRISON, Manchester, eenpee et eaetn 9 e—ertnnn ee on 

This invention relates to cocks or valves for ts) 
fluids, steam, air, and gases, and the object is a abasentoninamnemenncdl 
passage through the cocks or valves in proportion to their sizes and weights of 





London, “‘ Valves."—A communication.— 





























metal than in cocks or valves of the ordinary The 


makes the plug of each cock or valve hollow, with a transverse bridge or stop | 
in the middle, and forms screws when required at each extreme end of the plug 
for uniting it'to the pipes of supply and discharge. At each side of the bridge 


such long levers to be adjusted for the passags of the stump first or 
before the others. Sixthly, he forms one or more of these said longer levers of 
such a shape or configuration that when they are lifted or adjusted by the key 
or picklock to admit of the passage of the stump, they will then assume or 
occupy such a position as to close or block the keyhole. Seventhly, he 
employs two or more sets of tumblers or single tumblers gearing into each 
other so that the action of the one moved by the key or picklock shall cause 
the other, or others to close the keyhole, or otherwise impede the action of a 
picklock. Eighthly, he constructs the key tubes of steel tabe and solders 
thereto the bits and bows. Ninthly, he employs a spring or pressure on the 
levers, so that they will remain under the influcnce: of friction in the position 
into which the said levers may be moved by: the. key or picklock. Ten'hly, 
he polishes, scours, or burnishes the plates of sheet metal, and of which he 
presses the various parts of the locks previous to or before such act of pressing 
or cutting. Finally, he stamps the keys in some instances out of the before 
specified yellow meta!.—Not proceeded with. 
3443. J. H. JOHNSON Lincoln’s-inn-fields, a A seueame advertisin, 
—A communication.— Dated 3\st rene pe in adi 
This invention consists, tally, in wee to mechanical horses or 
carriages of a box or case of polygcaal, aytindrieal, or other form, and com- 
posed of transparent or translucent material, to the exterior of which are 
attached the placards or notices to which publicity is to be given, a light being 
placed in the {interior of the box or case at night time, so as to render the letters 
easibly visible. In addition to the progressive motion which this advertising 
transparent box receives in company with the travelling mechanical horse or 
carriage, it aleo receives a rotatory motion derived from the propelling 
mechanism of the vehicle, so that the various advertisements on the sides of 
— or case will be displayed in various d 3.—Not proceeded 
with, 
3446. J. T. GRIFFIN, Pleet-street, London, —_— movements for clocks.” —A 
communwation. — Dated 318? December, \ 
This invention cannot be fully described d+ lh reference to the drawings. 
3451. J. MILLER, and J. MILLER, jun., Park-road, North Bow, London, “ Manu- 
, facture of elastic gussets.” — Dated 3\st December, 1866. 
ing to this the patentee secures the vulcanised india-rubber 
x... between two pieces of woven fabric, leather, or other material by 
stitching with a sewing machine, the stitches running in parallel lines and 
passing through the two pieces of woven fabric or material between. The india- 
rabber springs and the springs, in place of being each a separate piece, are in 
one piece, the length of vulcanised india-rabber cord at the end of each traverse 
across the gusset being wound round and caused to return parallel to itself, thus 
the liability of the india-rabber to slip and work out of the gusset is much 
reduced. When gussets made in this manner are worked into boots or other 
articles, the stiteRes by which they are secured are passed through a margin on 














| each side of the gusset, and not through the indla-rubber part of the gusset as 


heretofore. 

2. W. Murr, John-street, ey London. Ny a soegpnnne in planing machines, 
which imp other machines and engines in 
which sliding pomeecy are cmphatane boned ist January, 1867. 

This invention consists, essentially, in making sliding surfaces partly of cast 
— or other — metal, and partly of block tin or other anti-friction metal.— 

Not proceeded wit: 

3. A.D. mcr ll Manchester, “ Bench planing hine."—A i 
— Dated \st January, 1867. 

This invention is designed to effect a ready means for forming and smoothing 
the sides, ends, or angles of wood or other material by means of a certain 
arrangement of plane adapted forthe purpose The improvements consist in 
the use of a plane having one or two cutters projecting or acting at the side of 
the plane block, instead of ut the bottom. The plane block is mounted on 
parallel rails or bars, on which it may be moved to and fro by hand. The bed 
or plattorm which supports the wood whilst onder operation is rendered 
adjustable vertically by slotted links and screws, or other equivalent, and at 
the end thereof a stop-piece is provided, which is also adjustable laterally so as 
to suit any angle to which the wood under operation is to be formed or planed 
Wien the wood is placed upon the bed and the other stop-piece adjustable, and 
the bed if necessary, if the plane be moved backwards and forwards the wood 
will be reduced to the desired angle and the surface smoothed, which is 
as useful in the formation of mitre or other angular joints.— Not pro- 
c0eeded wit 


4. G. STUART, Aberdeen, “‘ Manufacture of combs, and in the machinery or appa- 
ratus therefor.” — Dated \st January, 1467. 
This invention has for its essential object a certain arrangement of comb- 

cuttng mechanism whereby a greater namber of a ow 4 — cut in a given 
time than by other means for effecting this tion at present in 
use. In carrying this invention into p practice double in poe oe single Jaws are 
provided in which the cutters are placed, the jaws forming a part or parts of 
levers, which are moved up and down by a crank to revolve in any convenient 
manner. At the centre of the bed two gauges are placed in lieu of one gauge 
at the side of the bed, as in other machines at present in use. The cutters are- 
made slightly inclined and curved at the ends to enable the proper form of 
tooth for the comb to be produced. Afver the cutters have completely effected 
the cutting through the teeth there is a very small portion of the end of each 
tooth left uncut; this, however, splits through after the cutting has been 
effeeted and leaves the comb eee 

advertising and address 


7. H. W. Hart, pabine Biotrtbed ‘us for containing 
cards for publi ribution Dated lst January, 1867. 


The cadet oan tah sation 1 0 an in which epee | 
and address cards may be so exposed for public “distribati m that py eg 
may take one at a time. To this end the apparatus consists of a box, the 
sectional area of which shall be about equal to the supe-ficial area of the cards 
to be exposed and sufficiently deep to receive a large number of cards. This 
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14, B. NOKES and T. SANDERS, Birmingh bg "s i isting of 

call bell reel stand, and ushion.” — Dated 

In performing this invention a suitable metal fr 
has a strong cast . Through the centre of this goes a strong metal p 

upon which the cail-bell is afterwards . Around the said call- on 





may and again without difficulty; 
upon the top of the apparatus is placed the pin-cushion, which is secured and 
kept in its place by a pin or burr screwed to the upright. A handle by which 
the apparatus may be more conveniently held may be if necessary.— Vot 


proceeded with, 
‘us for manufacturing photographic 


20. W. G, HELSBY, Liverpool, 
pictures,” — Dated 3rd January, 1867. 

This invention consists in causing a large number of impressions, say fifty, 
to be produced or made closely together on — sheet of paper or flexible 
material, properly sensitised or so as ise or prevent waste 
of material, and save labour, and thereby te enabled to produce such pictures 
at a greatly reduced price The pictures can be cut or stamped out of the sheet, 
and mounted or used in any ordinary or desirable manner. For the production 
of these pictures simultaneously, and that they may be of uniform depth | of 
shadow all over the sheet, the pat the 

he consists of a camera, in which there is mounted the 
desired number of lenses, say fifty. These lenses touch or are near to each 
other, and are fitted in ‘either unsymmetrically to produce like pictures, or 
symmetrically to produce pictures of different size and shadows. That an equal 
quantity of light may pass to every picture, no matter how the lenses are 
mounted, he fits a sliding shutter to the object piece of the, camera, in such 
manner that it can be opened and closed in the same direction. He thereby 
renders it certain that the extra quantity of light allowed to enter through at 
one side of the object-piece aperture during the = is a oo ae for by 
being shut off earlier in the closing of 
the sliding shutter is to fit it closely on a pin, malt to operate quickly b by a lever 
or toggle joint, but many other arrangements of operating the shutter could be 


Hotel, Strand, London, “ Applying teeth to 














21. W. LAMOREUX, Charing Cross 
saws.” — Dated 3rd January, 1867. 








This —— cannot be di d without ref to the drawings.—Not 
proceeded with 
25. J. WILKINS, Wolverhampton, ‘‘ Mould for making cigarettes."—Dated 4th 
January, (867. 


This improved mould consists of three tubes, made of wood, brass, German 
silver, silver, gold, or of any suitable material; each tube is of any and of 
different size, and of any length and thickness, and is so constructed that the 
three shall fit together similar to a telescope, so that, when not required for use, 
they may be closed together, and the mould be rendered compact and conve- 
nient for carrying in the pocket.— Not with, 

34. G. LOGAN, Kelsoe, Rocburgshire, ‘‘ Apparatus for working punkahs.”— Dated 
5th Januery, 1867. 

In any convenient position the inventor arranges toothed geardriven by hand 
power, in particular cases but specially adapted for horses, or, by preference, 
bullocks. This machinery gives motion by endless bands to pulleys in the 
rooms or barracks. These give a rectilinear motion by means of eccentrics or 
cranks, and connecting-rods or levers attached to one end of the punkahs 
which are hinged so as to allow them to move freely. The punkahs are 
stiffened by rods or battens of thin wood, or other material ranuing down the 
sides. Where two sets of pankahs are used two ecceutrics may be employed, 
and may be set opposite each other, so that one set of punkahs may be going 
in one direction and the other in the opposite. The Second portion of the 
invention relates to the watering of “ tathes.” This is accomplished by similar 
machinery, but in place of the rectilinear motion given by the eccentrics the 
inventor employs a revolving band with buckets attached, which dip in a reser- 
voir of water, and so eonvey it to the top of the room or apartment over a 
pulley, and empty it into a cistern for holding it, whence it is allowed to fall 
regularly into the tathe.— Not with. 

36. E. K. DUTTON, Manchester, “ Waler delivery ‘ nozzles’ employed in the ex- 
tinction of fire."—A communication. — Dated 5th January, 1867. 

This invention is designed for the purpose of spreaiing or breaking up the 
jet of water as it leaves the delivery nozzle, ani is applicable in all cases where 
a jet of water is used for the extinction of fire. The improvement consists in 
the adaptation to the delivery nozzle of a set of levers or fingers, arranged in 
a circle around the nozzle, the lines of motion of the levers being :adial to the 
centre of the nozzle. The upper ends of the levers have projections on their 
inner sides, which are preferably formed of a wedge shape, and act as spreaders 
when moved into the jet of water issuing from the nozzle, the said motion 
being effected by a grooved cam acting on the lower ends of the levers, or in 
any other suitable manner. Any convenient number of levers may bo em- 
ployed, and they may be moved altogether, or in two or more sets as preferred, 
the grooves in the cam being formed to give the desired motion. 

38. T. W. LAMB, Leicester, “ Knitting machines.”—Dated 5th January, 1867. 

This invention consists in the employment of two classes of needles in the 
same machine and in the same needle plate, the. one class being the 
ortinary self-acting needle, and the other class heing, a double self- 
acting needle, or a needle with a hook and latch at each end, By the employ- 
ment of the double needles the inventor is enabled to produce either plain or 
ribbed work, and to change from the one to the other at pleasure without rée- 
moving the work from any needles. The invention further relates to the manner 
of operating the double needles and to the method of transferring them from 
one needle plate to the other, from one jack to the other; aad also to the pro- 
duction of a knitted fabric, one part of which is ribbed and the other portion 
plain, without removing the work from the hi The i i eee 
be fully described without reference to the drawings.—Not proceeded with 
39. B. Bie@s, Laurence Pountney-hill, London, “ Impr ts in and net bl 

to candles,” —Dated 7th January, 1867. 

The patentee claims the adaptation and applization to the lower ends of 
candles of capsules and of cups or discs, or of a double capsule with a partition 
formed by a shallow cup. or by a fat disc made of metal, or other suitable 
material (of the forms described), capable of receiving such lower ends of 
candles, and forming when so ge a kind of “save all” to each candle, 
admitting of the entire candle being consumed. 

40. C. J. POWNALL, Union Gd, fenton, “ Means of saving life in pits and 
mines "— Dated 7th January, 1867. 

This invention has for its object to prevent the effects of carbonic acid gas, 
generaily known as choke damp, after damp, and black damp, and consists in 
forming chambers in the sides of the workings, which chambers may be of 
wrought or cast iron, brick or stone, placed in recesses at the sides of the work- 
ings. The en entrance may be fire and waterproof, and are 
to be as gas-tight as possible. A loaded valvé is applied to each chamber for 
the escape of vitiated air. The chambers are to be supplied with pare air by 
air pumps, fans, or blowers, worked by the winding or pamping ae the 
pit or otherwise. Pure air may be conducted to the 
iron, cast iron, or india-rubber ney ae dee ay ene Ayes A 
working, and carried in at the back of the chambers. The miners will seek 
refuge in these chambers.—.Vot with. 

43. F. B. Daring, Bayswater, “ Engines for boring and working rock, dc."— 
Dated 7th January, 1867. 

The patentee claims, First, constructing engines in which a distribution of 
steam, air, or othef flaid ds required to work different parts of the mechanism 
at different purts of the stroke of the engine, with one or more cylinders for dis- 
tributing the steam orother fluid to one or more other cylinders, the pistons of 
the first-named cylinder or cylinders being worked by a crosshead or similar 
appliance from the piston rod of the engine, all substantially as described. 
Secondly, constructing engines for working or boring rock and other material 
with one or more distributing cylinders to distribute compressed air or other 
fluid for working the valve of the ordinary cylinder, and for working the 
pistons of two other cylinders, or either of them, for acing respectively the 
rotary motion of the ordinary piston and tool and the advance motion of the 

engine, all sabstantially as 4d and 4 in the drawings. 
Thirdly, constructing stands for boring engines ‘with three or mere legs con- 
Se eee ee © mposed of 
the two sive supporting shafts of other leg, or some of 
ao haneibes and represented in the 
inp cuanto ter engines for working in a heading, 
and sueated in the drawings. 
45. W. E. NewTon, Chancery-lane, London, * Augers.”—A communication. 
Dated 7th July, 1867. 

The patentee claims First, an anger having a twist, whose front or working 
faces are concave and whose rear are convex, as set forth; Second, 
an auger constructed as shown and described, whic: permits the formation uf 
cutting lips at any point in its length by simply cu: ig off the twist at any 
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Ave. 30, 1867. 








a the 
terminating on a line Sanaid, oF Deny on, with te oula of Go auger, the 


sharpened edge of the following the concavity of the twist from the screw 
or cutting points to the ihe pecigbary: Gnd indiaed to the axis of the suger, cas 
nares Fourth, the combination of the twist, the cutting lip, 


—— 
and the Cutting edge of the twist, substantially as shown and described. 


pump above such pear danbie —ahege doy & 

to the surface or place where it is required, or as a substitute for the said force 

pump, as decribed. 

50. W. MARTIN, Birmingham, “* Stalis or boxes and seat of treadwheel and crank 
sheds or houses.” —Dated 8th January, \867. 

The patentee claims constructing and arranging the said stalls and boxes or 
seats substantially as described and represented in the drawings, so that the 
prisoners or persons occupied at the said treadwheels, or at other associated 
labour, may pass to and from their work without seeing each other, and 
without leaving any unoccupied places where the labour is applied. 

51. R. ROBINSON, Preston, ME yee Sor regulating, ee and for 
the speed of shafis and machinery.” -- Dated 8th Ji fanuary, 1867. 

This invention cannot be described without refe to the d ngs 

55. W. E. NEWTON, Chancery-lane, London, “ Pneumatic apparatus for the 
treatment © diseases in an attenuated atmosphere.” —A communication.— 
Dated 8th January, \867. 

This invention cannot be described without reference to the drawings. 

63. A. V. NEWTON, pak gem London, * Artificial legs.”—A communi- 
cation.—Dated 9th January, 1867. 

This invention cannot be described without refe to the drawing:. 

65. G. INDERWICK, Princes-street, Leicester-square, London, “ Tobacco pouches,’ 
—Dated \0th January, 1867. 

These improved tobacco pouches are made, according to one arrangement, 
principally of india-rabber of the ordinary kina used for that purpose, but 
other materials may be employed. The inventor makes them somewhat of an 
cblate spheroidal form, but very much flattened, the access being by a circular, 
oval, or other shaped opening in one of the flattened sides, For this purpose 
he provides the opening with a metal rim,on which he applies a metal disc, 
secured thereto by a pivot at one side, on which pivot the disc cover may be 
moved round so as to disclose and uncover the opening to the pouch. This 
cover, instead of revolving in a lateral direction, may be hinged so as to rise 
up or close like a snuff-box lid, a suitable spring being applied in the hinge to 
keep it closed ; or it may be secured with a snap. 

68. ‘ SILVESTER, Westsromwich, ** Weighing machines.”—Dated 1\th January, 
7. 


me invention consists of the arrangement or combination of the parts of a 
spring welg described, whereby the machine is made 
very compact ‘and portable. A weighing machine constructed according to 
this invention consists, ee of the following patts:—A nearly rectan- 
gular frame capable of a tion carries at its top a rod on which is 
the platform or scale pan for Bare ov the article to be weighed. At the 
bottom of the said frame is a rod similar to that at its top. The said frame 
and icwer rod are concealed in the case of the machine. The said frame is 
suspended in the case by two coiled springs, to the lower ends of which the 
frame is attached. The upper ends of the springs are connected to a fixed 
cross bar in the case of the machine. The article to he weighed on being placed 
on the platform or ecale pan depresses the frame and elongates the springs to 
an extent greater or less, according to the weight of the article, The distance 
to which the frame is depressed, and, consequently, the weight of the article, 
is indicated on a vertical graduated plate. The axis of the said index figure 
carries a pinion with which a rack carried by the frame engages. me 
is guided in its motion by means of four horizontal guide rods. Two of the 
said guide rods are situated in a vertical plane parallel to the dial plate of the 
machine, and the other two in a vertical plane at right angles to the dial plate 
of the machine. Two of the guide bars are jointed at one end to the top rod, 
and the two are jointed at one end to the bottom of the lower end. The other 
ends of the guide bars are jointed to the case of the machine. The case of the 
machine is supported on a foot. 

69. E. T. HUGHES, Chancery-lane, London, “‘ Differential pump for pumping 
and di: varying quantities of liquid, and producing varying pres- 
sure.”—A communication.— Dated \1th January, 1867. 

The patentee claims, First the construction, adaptation, and arrangement of 
pumps called differential pumps, in which two pumps connected together are 
made to discharge at p varying ities of liquids, or to produce 
varying pressure, substantially as described and {llustrated in the drawings ; 
Secondly, the mode of varying the discharge and pressure obtained from such 
differential pumps by varying the relative length of stroke of each pump 
piston, substantially as set forth. 


70. E. M. CHAFFEE, Providence, U.S., “ Elliptic or other elastic springs.”— 
Dated \\th January, 1867. 

This invention consists in the introduction of rubber, or any of its allied 
gums, between the plates or lifts of the spring, for the purpose of reducing or 
preventing the consequent results of friction between the plates. 

72. 3. P. WIDNALL, Granchester, Cambridgeshire, ‘* An improved 
bench with back to fold, so as to occupy only a few inches in thickness. 
11th January, 1867. 

This invention cannot be described without ceed to the ay 
74. J. DARLANG, Stane, Lanark, * Impr hold and in the 

means or apparatus for supplying ink to pens.’ sah ok 11th January, 1867. 

This invention hus for its object the sup; lying of ink to pens used for writing 
without the necessity of dipping the pen into the writing fluid, as the body of 
the penholder is constructed so as to contain and supply the ink to the writing 
points or nibs. This part of the invention is based upon another invention for 
which provisional protection was granted to the present inventor the 6th 
December, 1866 (No. 3215). The Second part of this invention relates to the 

means or apparatus to be employed in charging the reservoir penholder.— Not 

proceeded with, 

77. M. HENRY, Fleet-street, London, “ Improvements in the mode of and appa 
ratus for manufacturing beton, and in the method of applying beton for 
certain constructive or structural purposes.” — A communication.—Dated 
11th January, 1867. 

This invention relates to the beton respecting which patents were obtained 
by F. Coignet, respectively dated 26th November, 1865 (No. 2659), and 6th 
Decembe>, 1859 (No. 2757), and also a patent in the name of the present 
patentee as a communication from the said F. Coignet, dated 29th April, 1863 
(No. 1086). The main principle of manufacture of this beton consists in 
biinging the mixed ingredients into a pulverulent paste or pasty powder by 
considerably reducing the quantity of water as compared with what is used in 
oidinary mortars, betons or concretes, so that the said improved beton may be 
azglomerated mto moulds by ramming. The present improvements relate, 
first, to the apparatus for miaing and triturating the materials; Secondly, to 
an improvement in the mode of manufacturing the beton; and, Thirdly, to 
vurious modes of applying the same for constructive or structural purposes. 
The specification of the invention is too elaborate to be quoted here in 
cetail, 

73 M. II. Simpson, Boston, U.S., ** Improvements in the construction of seats or 
chairs suitable for preserving life in case of shipwreck, and also for being 
used as bathing chairs.”— Dated \\th January, 1867. 

According to this invention the principal means of floatation are placed at 
the arms ef the chair, the body of the person acting as ballast.—Not proceeded 
with. 

80. J, TOMLINSON, Manchester, ‘‘ Improvements in bakers’ and other ovens, and 
also in scrap and other furnaces.””— Pated \ith January, 1867. 

This invention cannot be described without reference to the drawings. 


84, J. H. JOHNSON, Lincoln’s-inn-fields, London, “ Railings or fences."—A com. 
munication.— Dated \7th January, 1867. 

This invention has for its object the obtainment of a firm and strong fencing, 
which may be easily and rapidly constructed or taken in pices and packed in 
a small compass when required tor transport. A di to this i the 
vertical rails or bars of the fence may be made either solid or tubular, but in 
lieu of supporting and maintaining them in their relative positions by passing 
them through holes made for that purpose in horizontal continuous 
bars situate near the upper and lower ends of the vertical bars, as 
in the ordinary area or house railings as at present employed, it is 
prop sed to keep the several vertical bars in their places by intro- 
ducing between them short lengths of tubular bars, the extreme length of 
which is about equa! to the distance from centre to centre of the vertical bars, 
These intermediate tubular distance pieces may be so shaped at their extre- 
mities as to fit accurately against and partly embrace the opposite sides of 
the vertical bars, and the whole of the parts are held together by long bolts 
passing through transverse holes in the upright bars, and through the inter- 
med ate tubular distance pieces near the upper and lower ends thereof, the 
parts being tightened up by nuts on the outer ends of the long bolts.— Not pro- 
ceeded with, 

90. F. BRAMPTON, Birmi “@ d material or substance to be used 
Jor binding books, for natin J, and for other purposes where strength and 
lightness are required.” - Dated 14th January, 1867. 

This invention consists of a compound material or substance made by coat- 
ing or covering millboard on one or both sides with veneer or thin layers of 














Sorm or 
” Dated 











woo, Which said compound material or substance is very strong and very 
light, and is well adapted for covers of books, for panels, and for a great 
variety of other purposes, In making the said compound material or sub- 
s ance the patentee takes by preference millboard. of the kind commonly called 


panel board, and which consists of miliboard made frcm the fibre of cotton, 
anc steeped inu » 


ag oil, and stored or dried. He also tales thin veneers of 





glue or other adhesive material he glues or affixes the 
both sides of 


wood, and by m: 

said veneers to one the said millboard. The surface of the 
veneer may be smoothed and varnished or polished, or ornamented in any 
desired manner. The veneers employed may be cut from blocks of one kind 
of wood, or from bi of several kinds of wood, so glued or joined 
together as to produce when cut into veneers ornamental patterns or designs. 
92. C. J. POWNALL, Union Club, a the removal of snow, hail, or ice 


é&c.”—Dated 14th January, 1867. 
In performing this invention the inventor constructs of iron or timber or 
other material, a steam-tight vessel of suitable shape and size, which, if neces- 
facilitate the removal of 


its is to have a per- 
ing inside, with a space between the lining and the sides of the 


the snow, which shall be capable of being readily secured, so as when shut to 
make a tight joint all round, and also to have a valve or cock at the bottom for 
the escape of the water produced by the A steam boiler or hot air 
apparatus capable of generating a sufficient supply of steam or hot air is to be 
provided, having a force pump and all other necessary fittings. This boiler 
may be either on the same carriage as the snow chamber or separate from it, 





or other places whence it is desirable to remove it; then shutting down and 

securing the door or lid, = ragged turns on the steam or hot air from the 

boiler in such a hly dissolve or melt the snow, during 

which the filling. of the pt compartment may be proceeded with, and this 

process may be thus repeated ad infinitum.—Not proceeded with. 

94, A.H. BRANDON. Paris, “ Carriage lifting jack."—A communication.—Dated 
14th January, 1867. 

This invention consists in the employment of one or more stationary up- 
rights, over which is adapted a sliding sleeve, and between the uprights sur- 
rounded by the sleeve is inserted an upright movable bar, fitted with teeth on 
one of its faces, and connected to the sleeve by a spring pawl, or other analo- 
gous mechanism, in such a manner that when the sleeve is raised or lowered 
by means of a lever or other agent, the upright toothed bar will also be raised 
or lowered, whilst the bar can be raised independently of the sleeve by lifting 
it with the hand, and lowered again by its own gravity by simply disengaging 
temporarily the paw! from the teeth cut on the side of the ° 
98. 8. DE WILDE, Hatcham Park-road, Hatcham, ** Apparatus used when prob- 

ing for balls or projecti‘es.”"— Dated \4th January, 1867. 

The patentee claims the arrangement of apparatus used when probing for 
balls or projectiles, as set forth, and the arrangement of the prebe, consisting 
of two insulating conducting blades fixed in a handle and enclosed in a non- 
conducting tube, which protect their points, whilst they are introduced into 
the wound, and can then be drawn back, as bed. 

99, W. CLARK, Chancery-lane, London, *‘ Pipe moulding and casting apparatus.” 
—A communication.— Dated \4th January, 1867. 

That branch of this invention relating to the moulding and casting of pipes 
consists in an improved a rangement of the pit or trench, and its appurtenances 
employed in casting pipes on the vertical method, whereby the several opera- 
tions of clamping, moulding, facing, drying, coring, casting, and stripping are 
enabled to be performed consecutively and without interference one with the 
other, the same resulting in a saving of time, space, and Jabour, and parti- 
cularly of the more costly labour of the moulders. In pits of this class now 
and heretofore employed the drying portion or oven has had but one single 
outlet, namely, that communicating with the moulding pit, the latter connect- 
ing at its end most remote from the oven with the casting pit. A consequence 
of this arrangement has been that the moulding pit has had todo the double 
duty of a channel of communication between the casting pit and the oven, and 
of a moulding pit proper, the effect being either to throw the moulders out of 
work whenever the casting pit has had to be filled from the oven, or to oblige 
them to assist in the operation of shifting, to which duty the lower paid caster 
is fully competent. A serious expend ture of time and labour is also incurred 
by the necessity of twice handling with both cranes and two gangs of men of 
every flask conveyed from the oven to the casting pit, or from the casting pit 
to the oven. That branch of the invention relating to the black washing of 
pipe moulds consists in the employment or use of a casing fitting nicely over 
the sprinkler, and arranged in such a manner that when the casing covers the 
sprinkler the latter can be filled with black wash, and nothing is allowed to 
escape ; and after the sprinkler has been adjusted in the proper po-ition over 
the centre of ‘he mould, the said casing can be readily The 
of the black wash to the outside of the mould can thus be effected in a short 
time, with little trouble, and without danger of injuring the interior of the 
mould. The invention consists aleo in the combination with a sprinkler of a 
conical guide piece or head, in such a manner that the sprinkler is retained in 
the centre of the mould, and prevented from damaging its sides. The inven- 
tion consists, finally, in a fender placed under the mould into a suitable tank, 
and used in combination with the sprinkler in such a manner that the said 
fender, after having passed through the mould, is still kept in the centre, and 
prevented from floating off to any other part of the tank, whence it cannot 
conveniently be fetched out. 

101. J. M. HOCKING, Poplar, “ Apparatus for condensing smoke and vapours.” — 
Dated \5th January, 1867. 
The invention has for its «bject to condense the smoke and vapours of various 
descriptions arising from furnaces, or from chemical, metallurgical, and other 
, for pr g both the loss arising from the passing away of such 
smoke and vapours, as also the nuisance and injury present arising therefrom. 
For this purpose the inventor causes the said smoke or vapour to pass through 
one or more closed receptacles containing water, either by producing a partial 
vacuum above the surface of the water in such receptacles by means of any 
suitable known arrangement of pump, whereby the said smoke or vapours will 
be drawn through the water in the form of bubbles, and will thereby be 
effectually condensed; or he draws the smoke or vapours directly from the 
furnace or —- A means ot the pump, and forces it through the water in 
the said P les; or he first draws tie smoke or vapours 
through the water = om receptacle by means of the pump, which is then made 
to force the uncondensed portion through the water in one or more other recep- 
tacles.—Not proceeded with. 
104, E. B. TAYLOR and F. WINTER, Gresham-street, London, ‘‘ Construction of 
screens, fans, &c.”— Dated 15th January, 1867. 

This inventien hus for its object, First, to render these articles portable, so 
that they may be easily put away in the pocket, and, Secondly, to so construct 
the article that it may be used, either as a fan. fire screen, parasol. or sun 
sh: de, as may be required. To this end the article is constructed on the prin- 
ciple of a folding fan, but instead ot being made to open to only the segment 
of a circle, as is usually the case, it is made to open and furm a whole circle ; 
and in order that it may be kept open in iis expanded form, the ends of the fan 
are secured to two risid ribs, which can he temporarily secured together by 
means of a cord, book, button. catch, or other suitable contrivance that can be 
easily attached and detached when the fan or other article is in its expanded 
state. In order that the article may be conveniently held by the hand, it is 
provided with a handle, which may be jointed so as to fuld like an ordinary 
paraso! handle or stick. The stick is jointed at its upper end to one of the 
rigid ribs, so that the article, when expanded, may be placed ei her in a hori- 
zontal, a vertical, or an inclined position, according to whether it is to be used 
as a fan, a hand screen,a parasol, or sun shade.— Not proceeded with. 

105. = HENRY, Fleet-street, London, “ Improvements in the means whereby tools 
or operating implements, instruments, appliances, or parts of machinery or 
apparatus may be moved to and worked at various parts of articles or sur- 
Faces to be operated on by the same.” — A communication.— Dated 15th Janu- 
ary, 1867. 

The patentee claims the employment of a jointed or articulated frame, or oJ 
a number of frames, | ars, arms, or rods, or rods jointed or articulated toge'her, 
such frame, frames, arms, bars, or rods, carrying gear, appliances, or means by 
which motion is transmitted to a tool, instrurent, implement, or operating 
appliances or part connected with such jointed frame frames, arms, bars, or 
rods, so that such tool, instrument, implement, or operating appliance or part 
may be moved to and worked at various parts of articles or surfaces to be 
operated on by the same, substantially as described. 

108. J. J. E. R. HANDIN, Paris, ** Clocks.”— Dated \5th January, 1867. 

This invention relates to applying a remontoir to clocks, the advantages of 
this new hi fold, as will be understood from the following 
description :—First, the opening of the rim is dispensed with. which very often 
is not an easy matter, and may occasion the breaking of the glass, or some- 
times the same being not so tightly closed as to exclude dust will necessitate 
frequent cleanings and repairs. Secondly, there stall no longer exist any key- 
holes in the dia), and, consequently, no key shall be wanted, which very often 
does not fill the square properly or may be mislaid. Thus likewise will be 
avoided the inconvenience of having two keys, one for the striking part, and 
the clock movement, and another for the “fast and slow” device, all which 
difficulties are obviated by improved remontoir. Thirdly, a peculiarity of 
remontoir is to permit either the simultaneous winding up of the two barrels, 
or their winding up separately, or one at atime. This quite peculiar arrange- 
ment in connection w'th cr independent from the two barrels allows of the:r 
being wourd up to a different pitch, or the one more than the other when not 
in concordance, or when the striking part is deficient, or when the clock is 
repeating, in which case the barrel tor the striking part having been unwound 
a greater quantity has to be wound up, of course, either more frequently or a 
greater quantity. Fourthly, by this system the clock is most easily wound up, 
and set right, and the “*tast and siow” device is readily adjusted. Fifihly, as 
the rim no longer requires to be opened, the hauds are free from any contact 
with the fingers, and are not liable to be made crooked or otherwise damaged 
as they are operated mecianically by means of a knob. The improved remon- 
toir as applied to a clock, consists, First, in a knob for winding up the barrels 
provided with a toothed or brequet gear, fitted to the lower part of the rim, so 
as to avoid holes in the marble or other case. Secondly, in a similar knob 

ikewise fitted to the upper part of the rim for setting at the right time by a 




















first index being acted upon, or for imparting a forward or a backward move- 
ment to the setting rod by a second index being operated. 

109. C. pee ate Paris, “ Meters for gas and liquids.”—A communication.— 

Dated \6th January, 1867. 

This invention consists in causing the rotation of the axle of a metre for gas 
or other fluids by the flow of 4 fluid acting on vanes which are extended and 
collapsed in such a manner that the quantity of fluid passing through the meter 
peat ade Ae apg fr The meter is constructed by mounting 
upon an axle enclosed in case connected with pipes for the admis- 
cen Gal Gdbveny of Gn Gal toca « series of vanes, which are 
Intended to receive the impulse of the low of the duit entering the ease, and 
which remain extended while impelled by the flow until it passes from the 
case, when they are fulded or collapsed until, by the rotation of the axle, they 
are again in succession presented to the action of the entering fluid.— Not pro- 
in and con- 


110. W. Bakke Ba ap 2 General Post-office, London, ** Ii 


a 
creases in the direction of the length of pa columns of printed matter, in 
such a way that two adjacent portions surface of the paper shall be 
brought face to face in making one fold, while two adjacent of the 
back surface of the paper will be superimposed in like manner by the next 
fold. The third fold will bring a further portion of the front surface of the 
paper into face-to-face contact, aud the succeeding fold will again bring to- 
gether a like portion of tie back surface. This fulding resembles the crimping 
or “ gophering” of a piece of ribbon or muslin, and a transverse section of 
the newspaper, when so |, will therefore be a zigzag line like the same 
section of lady's fan, or of an old-fashioned door screen when shut up.—Not 
proceeded with, 

117. R. JAMES, Poole, Dorset,“ Apparatus for ventilating mines.”—Dated \7th 
January, 1867. 

According to this invention the inventor arranges a series of pipes 
passing down the shaft or shafts and main passages of the mine, with branch 
pipes leading into the workings, whereby they have openings provided with 
regulating valves, through which series of pipes the foul air is drawn out of the 
mine by means of any suitable known arrangement of pumps or exhausting 
fans ; and he arranges another similar series of pipes passing down the shaft or 
shafts and main passages with branches extending into the workings, also 
having openings provided with regulating valves, through which series of pipes 
fresh air is forced into the passages and workings by means of one or more 
other pumps or fans. By thus simultaneously supplying fresh air to all parts of 
the mine, and exhausting the foul air therefrom, a most perfect ventilation of 
the mine is attained. said two sets of pumps or fans for blowing in the 
fresh air and exhausting the foul air are both, by preference, placed at the top 
of the pit and worked by one and the same steam engine, the exhaust steam of 
which may, with advantage, be caused to escape from a jet situated in the up- 
cast shaft of the mine, so as to iucrease the upward draught therein.—WNot 
proceeded 
118, W. STAFFORD and W. P. MCCALLUM, Blackburn, ‘* An improved bolt.”— 

Dated \ith January, 1867. 
This invention has for its object the construction of bolts in such manner 
that the nut when screwed up cannot move on the thread or become loose. In 
ing bolts to this i tion the end of the shank is split, 
after which | it is chased, or a thread formed thereon in the ordinary manner. 
On the nut being screwed up, a wedge of iron or other material is driven into 
the slit in the end of the cats projecting through or from the nut, thus wedg- 
ing and expanding the end of such shank, and effectually preventing any 
movement of the nuts. When it is necessary to remove a nut, a side blow on 
the wedge will displace it, and the nut is then removed by a key in the ordi- 
nary manner.—Not proceeded with. 
122, R. NEWHALL, Asiwood Bank, Worcestershire, “ Receptacles for needles, 
pins, &c. &c."—Dated t7th January , 1867. 

This invention consists in so forming the cases or receptacles for the articles 
above enumerated that such cases may be in part self-acting by means of a 
spring To effect this an outer case or envelope is formed to receive an inner 
case, and an elastic spring is connected to both cases in such manner as to 
keep them open whilst requisite, and to withdraw the inner case within the 
outer when required to be closed. 

124, H. STARR, Cheapside, London, “ Safety match box.”—A communication.— 
Dated Vith January, 1867, 

This invention relates to the construction of a box for ho!ding matches in a 
safe and convenient manner, and consists, chiefly, in the combination of an 
inner and outer case. The former, which is provided with conical ends, slides 
within the latter, and by the aid of a rod or pin extending through its lower or 
inner end ejectsthe matches singly through an aperture formed in the lid or cover 
on its outer end. The inner case is kept up or in its normal position by means 
of a spring, and is pressed down by the hand when a match is to be taken 

the box. 





126. A. BERENS, Liverpool, “ Filling splints into the dipping frames used in the 
manufacture of matches.” —A communication.— Dated 8th January, 1867. 

This machine consists of a suitable framing supporting a shaft which drives 
two short transverse shafts by means of four mitre wheels. Each of these 
transverse shafts carries a cam or lift whee!, and one of them is provided (out- 
side the framing: with a fly-wheel and handle. From two brackets (placed one 
on each side of the machine), extend in contrary directions four arms resting 
upon the cam or left wheels, and wpon there arms rest two shafts connected to 
two shaking boxes placed on the top of the machine. These shaking boxes are 
capable of being removed from the machine, and are so hinged together by 
means of one of the two shafts last named as to be capable of opening out like 
a book. The lower box consists of a square wooden trame, having a 
rated plate at top and bottom, and these two perforated piates (the upper one 
having rather larger openings than the lower one) are connected together by a 
series of slightly conical or taper tubes, soldered or otherwise fixed to the two 
plates, one to each perforation. Beneath the lower surface of the tube-box 
is a meta! slide, capable of being drawn out or pushed in so as to open or close 
the perforations. The upper or supply box is a wooden frame with vertical 
division plates, from which short transverse division plates stand out, also ver- 
tically, but at right angles to the latier. Close under the lower of these two 
boxes is a grating, having forty-five divisions, and bereath this is a second 
grating, having a similar number of divisions. In the space between these two 
gratings the dipping-box, which is to receive the splints, is placed. The dip- 
ping-box consists of a square frame provided with forty-five laths running = 
right angles to the lower grating, and capable of being separated to 
the splints, and pressed closer together to hold the same firmly. These Taths 
are opened out to receive the splints by means of two rows of vertical a, 
the upper ends of which, passing upwards through the lower grating, are 
wedge-shaped, and which are capable of rising and falling, being actuated by 
a toothed rack ard pinion driven by a winch handle, and upon their being 
raised an interstice is formed between each two laths. When the fingers are 
withdrawn the laths are pressed together, so as to hold the splints by means 
of a sliding bar and crosshead, to which latter a bar of wood is fixed, the 
sliding bar being actuated by a rack and pinion driven by a winch handle, 
The mode of working is as follows :—The two boxes are raised and opened 
out to an angle of about thirty degrees, the upper one leaning against the wall 
or other convenient place. The tube-box is then lowered again, and the apper 
or supply box is filled with splints; between the divi-ions and the upper empty 
space above the divisions is alsu filled by means of a box constructed with a 
false bottom for that purpose. The tube box is then again opened, and also 
the upper grating, turning on its backward edge. A dipping box, as above 

described, is then placed on the lower grating, and its laths opened out by 
raising the fingers, and the upper grating is then lowered, whereby a number 
of square openings (about two thousand) will be formed for the reception of the 
splints. Upon these squares the tube box is then lowered, the openings accu- 
rately corresponding, and which, when the slide is opened, can be tested by 
means of a piece of wire. The tube box is now raised up into contact with 
the supply box. and both boxes brought down together, the slide being opened. 
The cam or lift wheels are now brought into operation, which will have the 
effect of shaking the splints frcm the supply box into the taper tubes, and 
through them between the laths of the dipping !rame. Upon now raising the 
upper box it will frequently be found that some of the tubes contain double 
splints, that is to say, a splint and a small splinter which prevents it from 
falling ; in that case the latter must be removed, and the box being again 
closed, a few strokes of a mallet on the box will shake these remaining splints 
down and the dipping box is then filled. The fingers are now withdrawn from 
between the latis, and the latter are pressed up closely, so as to hold the 
splints firmly by means of the sliding bar and crosshead, and after having 
been fixed by means of pins passing through holes made in the frame for that 
purpose, the dipping frame with its splints may be r d from the 
and the operation be repeated as before. The lower surface of the splints will 
be found to be exactly even and ready for dipping. 
149. G. M. WELLS, Aldermanbury, London, *‘ Lasts for boots and shoes.”—Dated 

21st January, 1867. 

This invention relates to certain improvements in the construction of metal 
lasts for boots and shoes, whereby greater facility is afforded for withdrawing 
the last and holding the parts together, and provision is made for shaping or 
forming the leg ot the boot thereon. In carrying out the invention the 
patentee proposes to construct the last in two sections, each cut or formed 
with corresponding junction surfaces, such junction surtaces being either curved 
or straight, and neither carried entirely nore th ay leg of the last, or being 
diverted at any angle , either ds, or carried off 
in a horizontal direction at any ‘convenient ene below the top of the leg, 
the leg being wholly or partly formed, as the case may be, upon the upper 
section of the last. “Male and female dovetails are cast on each of the junction 
surtaces of the sections of the last respectively so as to hold the parts securely 
together when adjusted. A slot or opening is cast down the leg po: tion of the 
last into the lower section thereof, into which fits or is inserted the standard 
which supports the last when in use, and thereby in connection with the dove- 
tail locks, or holds the two sections of the last securely together. 

150. W. E. GEDGE, Wellington-street, Strand, London, ** A two-branched or 
double-hooked fish hook.’’-A communication. — Dated 2\st January, \867. 
This invention cannot be describid without reference to the drawings. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) ’ 

On CHANGE IN WOLVERHAMPTON : Another Brown Failure—On 

°CHANGE IN BirMINGHAM: The Orders for Iron for Canada: 
of the Market : Good Demand for North County Iron 
and Stone: Great Inquiry for Tin Plates—THE TRADE ABOUT 

Dupiey: Jron and Coul—HanpwaREs: Continued Improve- 

ment — FAIRFAX AND Co.’s AFFAIRS— GOVERNMENT MINES 

INSPECTOR AND THE COLLIERY AGENTS: Dispute—THE Miv- 

LAND BOILER ASSOCIATION : Great Success: a rae ol 
THE meeting of ironmasters on ” in Wolverhampton on 
Wednesday _ not numerously at ed, but considering the 
attendance, the amount of business done, though slight, is en- 
couraging. The tone was not, however, cheerful, it having 
become known that another failure had occurred in Birmingham. 
The concern is that of Mr. William Shaw, of Old Park House, 
Park-street, Birmingham, railway stores contractor. His suspen- 
sion is understood to be due to the difficulties of railway con- 
tractors of great oman, with whom, up to the time of their 

es, he did a large business. ‘ 

Mes ting of i ters on Change in Birmingham yesterday 

(Thursday) was not attended with much business, nor was the 

tone of the market more satisfactory than last week. Whilst the 

faliure made known in Wolverhampton yesterday was not likely 
to affect the trade to as | considerable extent, still it produced an 
unfavourable feeling. The stoppage is supposed to be due to the 
difficulties under which the large contracting firms have recently 
succumbed. There is still a good trade being donein the best qualities 
ofpig iron produced in the north of England, and also in hematite 
stones brought into this from other districts, and high prices are 
obtained. Activity is manifested at the mills and forges where 
the Canadian orders are usually got out, every effort being put 
forth to get the iron away at the close of this week, the latest date 
at which shipments can be made by sailing vessels. So bare, 
however, have the different works been of orders, that the firms 
at which the finished iron has usually been rolled for Canada have 
been turning out only half as much as they usually make for that 
market at this season of the year, other firms taking the specifica- 
tions at lower figures than these have been willing to accept. 
Sheets of all kinds, with strips and rods, are much in request, and 
the tinplate works are overstocked with orders, even with prices 
at 24s. for I. C. The completion of the British American trade 
for the season, with also the closing of the Baltic and Black Sea 
ports, will leave but few orders upon the books for the foreign 
markets, and the fear is being expressed that the recent dulness 
will again appear, without any favourable change until spring. 

The masters, who are more cheerfully inclined, point to the 

favourable prospects of the East Indian and United States 

markets, in addition to theimpetus to the home trade which will 
be given by the excellent harvest in Great Britain. 

From Dudley the report is :—West of this town there has been 
a better demand this week for ee, and the large mills have been 
doing more work than of late, the small mills are still well occupied, 
and the men are doing generally four and five turns per week. 
Things look rather more cheering, but the general opinion of those 
who are likely to be well informed upon the subject is that there 
will not be any great improvement this year. Pig iron is a little 
stiffer in prices, but consumers are only purchasing from hand to 
mouth, probably expecting that it may be bought in a’short time 
on easier terms; but the price of the raw material is not likely to 
be lower at present. The consequence will be that the pro- 
ducers of pig iron will not be able to give way in price if they are 
to secure to themselves any profit. Some wealthy pig masters still 
hold largely and refuse to sell except on a moderate scale at 
existing rates. There is no coal in this locality equal to “ thick 
coal” for general purposes, hence the demand which, considering 
the period of the year, continues very good, and large quantities 
are still being raised in the district for the foreign as well as the 
home markets. A good quantity of hematite, hydarte, and North- 
amptonshire ironstone is being brought into this locality, but the 
native produce still holds its position, and where it can be had is 
largely bought up by certain parties to use as a mixture with the 
former qualities. 

The slight improvement in the hardware trades in Birmingham 
and South Staffordshire continues. Sales of copper are taking 
place notwithstanding the advance in price, and tin-plates cannot 
now be had for prompt delivery even at 24s, per box, I. C. 

The liabilities of Messrs. Fairfax, Bryson, and Co., are shown 
to be £45,000, and the assumed assets, 12s. in the pound, but 
many creditors would gladly take 6s. An assignment has been 
made to the manager of the Midland Bank, to Mr. William Barker 
(clectro-plater), and to Mr. Broughton (Broughton and Smith.) 

The question of legal responsibility in the management of coal 
and stone mines in this district is again to come before the police 
courts here,- upon proceedings instituted by the Government 
Inspector of Mines, who has already been successful in showing 
that certain responsibility rests not upon the underground workers, 
but upon the owners and upon the managing engineers. Against 
such a rendering of the Act the mine agents of South Stafford- 
shire and East Worcestershire have combined, and they are now 
an incorporated society, with Mr. Johnson, mining engineer, of 
Dudley, as their secretary, Last Monday Mr. Johnson was 
summoned before the stipendiary for South Staffordshire, at 
Sedgley, as ‘‘ agent ” at the Moor-lane Colliery, Brierley-hill, and 
so also was Emanuel Baker, as ‘‘ owner” of the colliery, both for 
the same offences, namely, not having fenced off a fly-wheel, and 
not supplying an indicator to an engine. The inspector had ex- 
perienced some difficulty in ascertaining upon the colliery the facts 
that would have enabled him to fix the responsibility upon one of 
the two, and so consulted the Home-office, when he received 
instructions to summon both. ‘The facts were not gone into, and 
were postponed till next Friday at Wolverhampton. 

A half-yearly meeting of the Midland Steam Boiler Assurance 
and Inspection Company was held in Wolverhampton on Wednes- 
day afternoon, at which the subjoined satisfactory reports were 
adopted, and special thanks voted to the board of directors and 
the assistant engineer, by whom the business in that part of 
the kingdom is managed. The secretary’s report was :—- 
‘*The profits of the financial year ending June 30th, 1867, are 
£627 15s. 1d., a result which the directors consider very satisfac- 
tory. Your directors recommend the declaration of the usual 
dividend of 10 per cent. on the capital paid up, that the reserve 
fund be made up to £1000, and that £300 & written off the 
account for preliminary expenses, reducing that account to 
£21 14s. 4d. This will leave a balance of £13 0s. 1d., which it is 
proposed to carry forward. The business arising from the north 
of England, and which is carried on by a committee of gentlemen 
in that locality, has largely increased, and promises to be of very 
great importance to the future aa of the company. The 
list below gives the number of boilers now under the care of 
the company on July Ist, 1867 :—Southern Division: boilers 
assured, 674; boilers inspected, 876. Northern Division : boilers 
assured, 695, boilers inspected, 204. Total, 2449. ‘The 
directors have much satisfaction in noticing that since the 
formation of the company in 1862, they have been enabled to 
discharge, withina very trifle, the large preliminary expenses incident 
to the commencement of a company of this description, that they 
have paid a fair dividend to their shareholders, and have, by the 
careful attention given by their engineers and inspectors to the 
boilers under their charge, had only one accident entailing any 
considerable loss on the company during that time. They trust that 
the same care and the same exemption from accidents will continue.” 
The engineer’s report states, ‘*that up to June 30th, 1867, there 
were 1°80 boilers under inspection, and 1369 under assurance, 

taking « tot] of 2449 hoilers under the care of thecompany. This 
number has since becm in:reased. There has been no explosion of 














boiler under the care of the company. During the half-year 
ae ye ee 
inside and 702 in the flues; were sent to owners as 
to matters needing attention. aay Ge en ee es 
and the usefulness of the jinformaion thus supplied appears to be 
much appreciated. 





WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent.) 
Tne Iron TRADE: Buyers not so Backward of Entering into Fresh 
Transactions : C! A of tangy bw ‘ontinuation 


Exclusive Right of Working Bessemer’s Patent—THE NEWPORT 
AND PILLGWENLLY WaTER Works: Declaration of — 
THE CAMBRIAN Rattways: Meeting at Crewe—THE TAFF VALE 
Rattway: Appointment of Secretary--MONMOUTHSHIRE WAGON 
Company: Declaration of Dividend. 
Suvce last report a slight improvement has taken place in the iron 
trade, but trade generally is quiet. Buyers of iron are not so 
backward as they were a few weeks since of entering into new 
transactions, more especially for miscellaneous qualities; and, 
upon the whole, a better feeling prevails. On home account mat- 
ters are looking a little more cheerful, and as soon as the railway 
companies are able to exercise the borrowing powers granted to 
them by Parliament, it is expected that considerable orders for 
ils will be given out; and once the n funds are forth- 
coming, the present low quotations for iron no doubt, prove 
a strong inducement to make large prea. L there is a 
little more doing in rails, but until the companies can fully exer- 
cise their borrowing powers, orders will not be given out very 
freely, From the —— markets the advices continue tolerably 
favourable as s future requirements, The United States 
are likely to be large buyers of railway iron ; and as South Wales 
enjoys a high reputation in the markets of the United States, for 
her tough “‘ Erie” iron, and has better access to the trans-Atlantic 
seaboard than any other iron-making district, there is every pro- 
bability of anticipations as to the increase of exports to America 
being realised. Considerable supplies will also be required for 
India, Russia, &c., and as extensive purchases have hitherto been 
made for these countries, it is only reasonable to anticipate a fair 
share of future requirements. For bars of repute the demand is 
increasing ; and shipping parcels have been more sought after 
than for some weeks past, but there is no change in prices to note. 
In pig iron a fair amount of business is being done, and prices 
remain firm. 

No suitable offer has yet been made"forjthe Blaina and Cwm 
Celyn Works, although several parties have gone over the: 
which is much to be regretted, as the prosperity of Blaina an 
the neighbourhood will be effected to a very serious extent by the 
stoppage of the ironmaking branch of so and important 
works. The collieries are still being worked, and it is intended to 
keep them going, at least for some time to come. 

The Dowlais Iron Company, it is reported, have made arrange- 


ments for the exclusive right of working Bessemer’s patent in 
Glamorganshire, £10,000 bei the amount paid for the con- 
cession. 


There is a good demand for tin plates, both coke and charcoal 
selling freely at the current rates. 

In the steam coal trade the slight improvement which took 
place about a week ago is, to a great extent, maintained, and 
the collieries are better employed than they were a short time 


ago. 

The half-yearly meeting of the Newport and Pillgwenlly Water- 
works Company was held at Newport on Monday, and a dividend 
at the rate of £7 per cent. upon the original capital per annum 
was proposed and carried unanimously. 

A meeting of debenture holders and others interested in Cam- 
brian railways has been held at Crewe, in order to receive a re- 
port from the accountants as to the financial position of the under- 

ing. Inthe absence of Earl. Vane, Mr. J. Bancroft occupied 
the chair. The report of the accountants i Holyhead, 
and Waterhouse), showed that the total capital rai on account 
of the Cambrian railways amounted to £3,434,837, of which 
£824,205 was in ordinary stock, £1,760,170 in preference 
stock, and £850,462 in. mortgages. For the Al with 
and Welsh coast section the. total capital raised amounted 
to £1,394,332, of which £265,420: was’ in’ ordinary 
£300,460 in preference shares, and £106,088 in mortgage 
bonds. The works on the several lines had been executed 
by Mr. Savin, but it did not appear that a proper contract had 
been entered into until a few days previous to Mr, Savin’s suspen- 
sion. The report goes on to give details of the ition of 
Mr. Savin, with several undertakings, and the conclusion arrived 
at is, that at the time of the suspension he was indebted to the 
companies to the extent of £203,513. accountants conclude 
by stating that the Amalgamation Acts, under which the Cambrian 
Company had been constituted, were perfectly unintelligible, and 
the interests of the various classes of sharcholders appeared in 
several instances to be in direct conflict, and consequently it was of 
the utmost importance that an endeavour should be made to 
re-arrange the interests of the proprietors under a scheme which 
should be acceptable to all. The chairman said the object of 
the meeting was a friendly conference between the parties 
interested in the Cambrian ~ rE He suggested that the 
present Amalgamation Acts should and that powers 
should be obtained to merge all the sections into one company. 
The capital, which now amounted to £3,600,000, should be re- 
duced to £2,250,000, and this could be accomplished by an equit- 
able reduction, according to priorities, in every class of prefer- 
ences. It was not proposed te interfere in any way with the 
bonded debt. The ordinary stock would also y 
reduced, and, as soon as 24 per cent. was paid upon it, 
then all the additional profits would back in to 
the preferences. The object of the pi was two-fold— 
first, with a capital so could not expect to 
declare any considerable dividend and maintain a good 
credit before the public; secondly, if the London and North- 
Western or any other large company desired to purchase the Cam- 
brian they would be more likely to look at it with a capital account 
in an intelligible state. Capt. Johns, a director, disagreed with 
the plan, and maintained that the accountants’ was inaccu- 
rate in many respects. advised a ili course on 
all sides. After a long discussion seven gentlemen were appointed 
a committee to confer with the directors as to the best means of 
re-constituting the company. 

Mr. Marwood, tant of the S t and Dorset Railway, 
has been electéd secretary to the Taff Vale line, to fill the vacancy 
er by the death of Mr. Kenway. There were 150 applicants 

‘or the post. 

At the Monmouthshire Weqon Company’s half-yearly meeting 
held at Newport, a dividend at the rate of £5 per cent. per 
annum for the half-year was declared. The profits of the Com- 
pany would have enabled the directors to have declared a larger 
dividend, had it not been that some exceptional expenses were 
required to be met. 











SCOTLAND: ITS TRADE AND OPERATIONS. 
(From our own Correspondent.) 

Tae Guiascow Pic Inon MARKET—MANUFACTURED IRON—THE 
CoaL TRADE—MINERS’ MEETING—THE LonNDON AND GLASGOW 
ENGINEERING AND IRON SHIPBUILDING Company, (LIMITED)— 
ConTRACT FoR GUN BoaTts—LETERKENNY AND GLASGOW STEAM 
Packet CoMPANY—LAUNCHES DURING THE Past WEEK. 

THE pig iron market has been more animated on S Fa 

week for many months past, and a large business 


ew. Prices have advanced 1s. per ton, and most of the 
ing makers - have advanced their prices 1s. to 2s. -per’ ton. 
on (eee) ver 10,000 tons were done at from’ 54s. to 
54s, cash; 54s. 3d. to 54s. 44d. one month. Full quotations 
are as follows: — Pig iron: Mixed Nos. warrants, 54s. 1 
to 54s, 3d.; No. 1, g.m.b., 54s. 6d. to 54s. 9d.; No. 3, 53s. 

to 53s. 9d.; Gartsherrie, No. 1, 62s.; Coltness, No. 1 
shipments of the week still continue above those of the corre- 
sponding week of last year. ° 

For manufactured iron there is a better feeling in the market, and 
considerable orders have been given out within the last two days 
for shipment. smaller makers are almost all fully employed, 
and gen there is more doing at all the works. Prices con- 
tinue much same, but the tendency is in favour of sellers, and 
with a continuance of trade we may look for some slight advance 
on the cheaper brands. : 

In shipbuilding iron there is more inquiry, but not sufficient to 
influence pri We quote the following as current rates:—First 
common 5s.; second, £6 17s. 6d. to £7; nailrod, £7 5s.; 
angle iron, £7 2s. 6d. to £9; plates, £8 2s, 6d. to £10, all f.o.b. 
here, less usual discount. 

Coals continue in steady demand for home use and for export at 
the following prices:—Coals, in and Common-hard for ship- 
ee , per ton of twenty hundred weight laid down, 6s. 6d. to 7s.; 

t splint, do., 7s. 3d. to 7s. 9d.; Wishaw and Household, for 
shipping, 7s. to 7s. 9d.; dross, laid down, 3s. 6d.: to 5s. 6d.; 
househ best quality delivered, per wagon of 24 cwt., 10s. to 
12s. 6d.; second qualities, per do., 9s: to 12s.; quarter, best 
A delivered per wagon, 13s.; steamboat, per 24 cwt., 10s. 
to 


The advices of coal shipments at the principal ports still show 
= amount greatly in excess of that of the corresponding week of 

it year. 

On Thursday a pone delegates from the several collieries in 
the districts of Larkhall, Motherwell, Hamilton, and Wishaw 
was held in the Brandon Hotel, Motherwell, to consider the 
pene now before the districts by certain of the masters, 
with a view to putting an end to strikes and lockou 
in order that a proper understanding might be arrive 
at in to them. Mr. John Smith was called to the 
chair. several reports had been given, and some conversation 
taken place, Mr. Joseph Orr moved ‘* That we accept the’ terms 
offered by the masters, to commence on or before the Ist Septem- 
ber, and that the men do not enter into a strike before that.” 
Mr. Thomas Robertson'seconded the motion, which was carried 
unanimously. Mr. Steel then proposed, ‘“‘That, on 2nd Septem- 
ber, every work in the four districts, viz., Hamilton, Larkhall, 
Motherwell, and Wishaw, should send a delegate to a meeting to 
be held in this place to receive the answers from the various 
masters.” Mr, Andrew McCowie seconded the motion, which was 
carried unanimously, 

The chairman then intimated the arrangement made with regard 
to giving Mr. McDonald a valedictory demonstration in the City 
age his departure for America, after which the meeting 

roke up. 

The a is a _ of the directors of the London and 
Glasgow ineering and Iron Shipbuilding Company, Limited, to 
be presented to the shareholders at the fifth ordinary meeting to 
be held to-day :—‘‘ Your directors have to submit for the informa- 
tion of the shareholders the annexed. statement of accounts, 
showing the result of the working for the past year. The direc- 
tors believe that wheu the unprecedented depression that has so 
long weighed on the shipbuilding trade is taken into consideration 
the aban: will concur with them in opinion that the state- 
ment submitted must be viewed with satisfaction. After 
payment of all current expenses and charges, including interest 
on the balance of purchase money, reserving £4970 for depre- 
ciation of buildings, plant, tools, &c., and writing off £1000 
from ee there remains a net balance of profit 
amounting to 8 10s. 7d. This balance the directors recom- 
mend should be 777 riated as follows:— Dividend of £1 per share, 
being at the rate of 42 per cent. for the past.year, free of income 
tax, on the paid-up capital of the pany, £4483, i tax, £74 
14s, 4d., balance of profit carried forward, £4540 16s. 3d. ; total, £9098 
10s. 7d. In recommending that this amount should be carried 
forward, the directors have to call the shareholders’ attention to 
the present condition of the trade, which they consider likely to 
continue depressed for some time to come, and therefore it would 
be imprudent to pay a high rate of dividend. The balance re- 
maining, with the present available capital, will be sufficient to 
enable the directors, satisfactorily, to conduct the busi of the 
pay The directors who retire by rotation upon this occasion 
are William Hamilton, jun., Esq., and David Smith, Esq., who, 
being eligible, offer themselves for re-election. Your directors have 
to deplore the loss during the past year, by death, of one of their 
1 Robert Walker, Esq., whose place it is not proposed to 
fillup. The auditors, Messrs. Colemaa, Turquand, Youngs, and 
Co., of London, and Messrs. Kerr, Anderson, and Brodie, of 
Glasgow, also retire from office and are eligible for re-election. 
The dividend warrants will be payable on and after the 9th 
proximo.—By order, Edward Coleman, Sec. 

Messrs. Wm. Denny and Brothers, Dumbarton, have contracted 
to build for the Viceroy of Canton, China, two composite gunboats 
of 350 tons each, and with engines of 60-horse power. 

The Letterkenny and Glasgow Steam Packet Company, which 
was lately established to promote direct steam communication 
between Letterkenny and Guan, not having secured sufficient 
support, has abandoned the original intention of the managers. 
It , however, been determined to runa steamer between Letter- 
kenny and Farland-point, in connection with the trains on Lough 
Swilly Railway, from that place to Londonderry. 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. . 


(From our own Correspondent, ) 

LIVERPOOL: MersEY Docks AND Harsourn Boarp—RAILway 
PROGRESS IN LANCASHIRE—-RAILWAY ComMPENSATIONS—MID- 
LAND RaILWAY— MANCHESTER INSTITUTION OF ENGINEERS— 
VIADUCT OVER THE DERWENT at Hutron—NortH-EAsTERN 
District: Hexham and Allendale Railway: the st. Lawrence 
(8. 8.): Blythe and Tyne Railway; Blythe Harbour : Cleveland 
Iron Trade, &c.—State oF TRADE: Sheffield: South Yorkshire 
—THE AKS COLLIERY. 

At the last meeting of the Mersey Docks and Harbour Board a 

letter was read from Messrs. Wilson, Son, and Walter, and 

Messrs. Fletcher and Parr, drawing attention to the combination 

of railway companies whose lines connect Liverpool with the east 

coast, and several steamship proprietors at those ports, in oppo- 
sition to the direct lines of steamships between Liverpool, Rotter- 
dam, Antwerp, and Hamburgh. Rates, it was stated, were so 
reduced that goods were now conveyed by rail and steamer throug)! 
to Rotterdam, Antwerp, &c., on lower terms than had for many 
years been charged for railway carriage alone, the reductio: 
on some goods being equal to 50 per cent. on previous 
existing rates, and vastly out of proportion to the charges 
for the conveyance of similar goods to Manchester anil 
other places not one-tenth of the distance; the letter was 
ref to a sub-committee. The Mersey Docks and Harbour 

Board has established an electric time gun, which has been placed 

on the north pier of the Morpeth Dock, Birkenhead. The arrange- 

ments for utilising this time gun are now nearly completed, and it 
is expected to be ready next month. It is to be fired daily at one 
m. The net receipts derived by the Mersey Docks and Harbour 
for the use of the appliances provided for the shipment of 

oval at Birkenhead, for the year ending June 24th, 1867, were 
£1016. as against £428 in 1885-6, The report of Mr. Lyster, the 

d engineer, on the dock works at Liverpool and Birken- 








ock 
head, during the year ending June 24th, 1867, states that 
the north river wall has been completed to its northern extremity, 
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a total le of 1596ft., and a raised terrace with a retaining 
they odd at the back of the para 


é 


z 
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had been extended to the timber storage yards at Bootle; and the 

Lancashire and Yorkshire and London and North-Western Rail- 
Companies had opened new communications with the north 

a. os eae Dock works, the oo the een et aaa nk 

maso excavations are completed, 

Sd mules woes excl the puving oF the Gude amp id atoeen, The 

river entrances are drawing towards completion, the whole of the 


masonry, with the exception of a portion of the surface ng 
in the north island, is completed. A great portion of the sou 
island is also completed, and the remainder at the west end is 
finished to the level of about 8ft. below the coping. About 140ft. 
of the south wing wall, to form a junction with the river wall at 
Prince’s pier, has yet to be carried out. The whole of the gates, 
bridges, and capstans of the several entrances, with the hydraulic 
machinery for working the same, are advancing to comple- 
tion. The east block of the corn warehouses is completed, and'the 
cemeat flooring of the several rooms isin hand. The west block 
is nearly completed, the roof is in an advanced state, the whole of 
the ironwork being nearly fixed or on the ground; the arching for 
the third and fourth floors and the whole of the sixth floor is in 
progress. The walls, iron beams, and columns of the north stack 
are completed to the level of the fourth floor. 

The works of the Aston, Runcorn, and Ditton Railway, one of 
the London and North-Western’s new branches, are sufficiently 
advanced to allow of the permanent way being laid on the ter 

rtion of the line, while the materials are in course of delivery. 

e viaduct, consisting of ninety-eight arches, through Runcorn 
and over the marsh on the Lancashire side of the Mersey, is nearly 
completed; of three openings in the bridge over the river two are 
finished, while the scaffolding for the third or last opening is being 
erected. The Sandbach and Northwich Railway, nine miles in 
length, is completed, and will be opened for traffic on the Ist of 
September. 

he Railway Compensation for Injuries Act appears to be press- 
ing harder and harder be the railway companies. In the past 
half-year the London and North-Western paid £75,000 under this 
head, as compared with £48,000 in the previous half-year. The 
additional cost of labour involves an extra outlay to the London 
and North. Western Company at the rate of £150,000 per annum. 

The expenditure on the Bedford and London section of the Mid- 
land Railway to June 30th was more than £3,000,000. During the 
past half-year nearly £1,500,000 was expended by the company on 
new lines and works. 

The Manchester Institution of Engineers has just held a general 
meeting. The secretary (Mr. W. E. Dando) read the first annual 
report, which stated that since the Institution was formed in March 
its progress had been in every respect satisfactory. At the first 
meeting there were present eighteen gentlemen, who formed from 
themselves acommittee, and appointed that committee to draw up 
rules and to lay down a basis for the permanent establishment of 
the Institution. At the second meeting the number of members 
had increased to forty-eight, and from time to time sixty-four 
members, eight associates, and one graduate had been enrolled. 
The chairman said he had been requested to add that a library 
would be established and a room opened as soon as possible. The 
report was adopted. 

The last of sixteen great girders for a new viaduct building on 
the Scarborough Railway across the Derwent at Hutton has been 
safely placed in position. In a few weeks it is expected that the 
viaduct will be ready for traffic. 

A portion of the Hexham and Allendale Railway from Hexham 
to Langley, a distance of nine miles, has just been opened for 

oods and mineral traffic, A screw steamer named the St. Lawrence, 

uilt by Mr. Lindsay, of the St. Lawrence shipbuilding-yard, 
and engined by Messrs. Pattison and Atkinson, of the Mushroom- 

uay, has made a satisfactory trial op on the Tyne. The St. 
a adh is intended to be employed in the coasting trade. It is 
understood that the extensive rolling mills belonging to Messrs. 
Pile, Spence, and Co., are likely to pass into the hands 
of a ndon firm, Messrs. Higgins and Co., who want 
them for the manufacture of steel. The dividend of the South 
Shields Gas Company does not exceed 3 per cent. per annum, and 
the directors have beey ‘‘ reluctantly obliged” to raise the price 
of gas to 4s. per 1000 cubic feet. The Blyth and Tyne Railway 
Company will shortly open a new branch to Cambois colliery ; the 
Blyth and Tyne, it is satisfactory to observe, maintains its divi- 
dends, One of the arches on the Lune Viaduct on the Tees Val- 
ley Railway gave way on Friday. The number of furnaces in blast 
in the Cleveland district is 89, while the number out of blast is 45. 
Cleveland appears to have obtained its full share of recent forei 
rail orders. The Cleveland pig iron trade is in a steady state ; the 
stock in the warrant stores at Middlesbro’ is stated to be 75,006 tons, 
as compared with 65,000 tons in January. The shipbuilding yards 
on the Tyne and Tees show slight indications of improvement. 
Shipments of coal are not very active just now, especially as re- 
gards the Baltic ports. Theshipments of coal from Biyth Lathods 
during the first half of this year amounted to 117,282 tons, against 
121,966 tons in the corresponding six months of 1866. During the 
past half-year the completion of the wave-trap has been effected, 
and the wharfing on the north side has been sufficiently advanced 
to admit of the erection of two spouts; it is intended to continue 
this work during the autumn. A dredger, the hull built by Messrs. 
Robinson, of Blyth, and the machinery by Messrs. Hawks and 
Co., of Gateshead, has just been delivered to the company; two 
hopper barges for disposing of the material dredged have also been 
contracted for with the Floating Dock Company, of Blyth, and one 
of them has been delivered. The cost of this plant is estimated at 
about £5000. The Xantha, a handsome screw yacht, built for 
Lord Alfred Paget, is receiving the finishing touches at the hands 
of the builders, Messrs. Palmer and Co. The works of a new 
line of railway between York and Doncaster are making great 

rogress at the hands of the contractor, Mr. T. Nelson, of Carlisle, 

‘he contractors for the Hull and Doncaster line, Messrs. Brassey 
and Co., have made considerable progress with a great bridge across 
the Ouse at Howden. 

Mr. J. Brown, of the Atlas Works, Sheffield, has received the 
honour of knighthood. There is but little change ‘to report in the 
state of business affairs at Sheffield. Complaints are general as to 
the scarcity of orders, especially in the cutlery and edge tool bran- 
ches, and with the exception of the American trade there is but 
little doing in files. There is only a moderate demand for steel for 
manufacturing purposes, most of which is for the Continent and 
America ; but for steel railway matériel, there continues a good in- 
quiry. The iron trade is dull, and there have not recently been any 
large castings. 

The iron trade of the South Yorkshire district continues quiet in 
all departments. For railway matériel such as tires, axles, &c. 
there is a better demand. In the steel trade, also, there is a good 
demand for railway materials, 

On Saturday a meeting in connection with the re-opening of the 
Oaks Colliery was held on the Oaks premises, and was attended 
by three Government inspectors and twenty-two mining engineers, 
and others interested in the mine. After a discussion which lasted 
three hours, the following resolution was adopted :—‘‘ That the 


process of opening be pr with and a report forwarded daily 
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and 
iron in lamps, rails for railways, raw and 


Iron and steel wire of more than 4 of Prussian line 


otes. 

(1) Baw steel imported by sea from the Russian 
frontier as far as the mouth of the Vistula, 
by special permission for the use of steel 
manufactories .. ee ee ee ee 

(2) Lump iron, not purified from the dross, in 
masses or prisms oe ee ee ee 

(3) Hammered and rolled iron steel of § a 
Prussian line in thickness, or of more than 
7 Prussian inches in width, pays as iron or 
steel] plates. 

Iron shaped in bars, wheel tires for railway carriages, 
iron for ploughshares, black sheet iron, raw sheet 
steel, raw unpolished irou and steel plates, and an- 
chors and anchor chains. , oe o ee o 

Varnished iron plates; polished steel and iron and 


Tin plates, and rolled or drawn wrought iron pipes es 
Iron and Stee! Wares :— 
Very common cast wares, as stoves, plates, railings, 


Common, of wrought or cast iron, or of iron and steel, 
of tin plate, or of steel and iron wire, combined or 
not with wood, but not polished :— 

(a) ~— crowbars, roasting spits, wire gauze, 


harrows, traps, pitchforks, rakes, } 


cramp irons, trowels, kettles, chains (other 

than ships’ chains), kitchen ranges, nails, 

brads, tags, screws, pans, ploughshares, 

flat irons, common rings, gridirons, sho- 

vels, rough cast wares, tilt hammers, 

screwbolts and boxes. pokers, large scales, 

carriage and door handles, carriage springs, 

&c., provided that these articles are nei- 

ther wholly polished, varnished, coppered, 

nor tinned .. ee. ee oe 

(6) Other common articles; also all articles 

wholly polished, varnished, coppered, or 

tinned, such as hatchets, sword-blades, 

files, hammers. heckles, planes, coffee- 

roasters and mills, locks, vices, common 

knives for artisans, scythes, sickles, curry- 

combs, tower clocks, tailors’ and cloth- 

makers’ shears, tongs, &c. &c. .. ee 

Fine; of fine cast iron, of polished iron or steel ; 

also of iron or steel mixed with other materials 

(except those which pay as “ Small Wares”) — 

(a4) Lacquered iron ware, knives knitting nee- 

dles, bodkins, scissors, sword makers’ 

work, &c. (and except those under 6) .. 

(5) Sewing needles, steel and other common 

metal pens, waich cases and watch works 

of metals, pous of all kinds, 

and small articles not included under 
‘*Sma!l Wares” 





Instruments, surgicalf mathematical, mechanical, &e. 
Small wares not otherwise enumerated .. ee o 
Arms and Ammunition :— 


Firearms and swords. See Fine Iron Wares, 
soet-tesee. See Common Iron Wares. 
0 oo eo - oe eo ee o 
Machinery :— 
Locomotives, tenders, and boilers .. ee os 
Other machinery pays according to the weight of 
the predominating material. 
Semeias, Se printing and for dressing tissues :— 
Trav oe oe ee ee oe 


oe. - oe or - . - 


AUSTRIA. 


(c) Iron rails for railways .. a. 

(d) Steel. raw, cemented, cast, and refined ee 

(e) Iron plate, black, iron, and steel plate, raw. 
unpolished, and tires .. ee oe ee 

(f) 1. Iron plates, polished, tinned, lacquered, or 

varnishe1; steel plates, polished; also 
iron wire, and unpolished steel wire .. 
2. Iron, refined in shaped bars ee ee 

(g) Clurse wrought iron, parts of machines, car- 
riages (axletrees, &c.), the component parts 
of which weigh respectively one centner and 
upwards ; ploughshares, anchors, anchor 
and ships’ chains oe oe oo ee 

(h) Steel wire polished, and steel strings for in- 
struments ee ee oe eo ee 

(i) Coarse cast wares; as kettles, stoves, plates, 
wheels, pipes, and grates, each plec eweigh- 
ing more than 25Ib., and parts of ma- 
chinery, each part weighing above 100Ib. .. 

Iron Wares :— 

(i) Most common: not partly or wholly polished, 
smoothed, varnished, enamelled, or lac- 
quered, and not named under (/), (g), (#), 
Sew << ss os. 9 .9e 

(k) Common: 1. Axes, saws, scythes, sickles, 
chopping knives, chisels, planes, coopers’ 
knives, files, rasps, clothmakers’ and tailors’ 
shears, large knives for trade purposes, and 
pruning knives, polished or not; and wire 
brushes and sieve bottoms .. ee oe 

2. All wares named under (j) and (& 1), 
combined with common wooden wares .. 

() Fine: |. All articles polished (except those 
under (£1), painted, lacquered, or var- 
nished (except sewing needles), but not 
really gilt or silvered, or coated with a gold 
or silver lacquer ee oe ee ee 

2. Articles in combination with other 
materials (except those which come under 
the head of Fine Leather, India-rubber, or 
Small Wares) or articles named under (i);) 
table knives, scissors, wire gauze and fine 
wire work (except sieve bottoms) ; clasps, 
hooks, wire covered with paper, carding 
irons, and scrapers .. oo ee oe 

3. Arms and parts thereof, crochet and 
tambour needles, knitting needles, watch 
springs and watch and clock works, and 
steel beads .. o oe ee o 

Sewing needles .. os oe ee 
Small wares, gilt, plated, or lacquered oe oe 
Machi Mechanical Instruments :— 


Iron and Steel Wares :— 





to the chairman, with a view to his su g ig 
whenever he may think it necessary; and that it be the duty of the 
acting engineer to stop the works if any unfavourable symptoms be 
observed, and to report the same to the chairman, Mr. T. E. Foster, 
who is competent to confirm the stoppage of the works, and call a 
general meeting if he thinks fit; and that it also be competent to 
the chairman to stop the works if he see it necessary at any time 
from the results of the daily reports. The meeting was divided in 
opinion as to the prevalence of fire in the mine. As the contractor 


NM 
has got as far as the archway at the bottom of No. 1 shaft, am | may, by speci 
| rate of duty, 


entrance to the mine is expected to be shortly accomplished, 





Of cast iron ee o- ee ee oe 
Of wrought iron or steel... oe ee oe oe 
Of other common metals not specified ee ee 


Instruments, mathematical, surgical, &c. .. oo 


Arms and Ammunition :— 


Shot ee oe os oe a oe 
Percussion caps .. os ee oe se oe 
Arms and parts of arms.. ee oo es oe 





broken iron .. os se 
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Aus. 30, 1867. 
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NEw Dory. 
ARTICLES. Foreign | English 
Measures | Measures 
and and 
Money. Money. 
PE SAE “4 [per centner} ‘per cwt. 
i 4) and old coin (by special oF eae 
permission ee =A os ee os ee Free Free 
Hammered or rolled, in bars or sheets, and wire .. 1 223); 05 4 
Come een Datel: oe ee ee o 4 0 012 2 
! ‘ares :— 
Wirefine “A : 3 0] 092 


olaed somes not, with 
v or wit 
woodoriron ..  .. Ps ra p es 2 20 
Other kinds, plain or in combination with other ma- 
terials (except those included under “ Small Wares” 4 00 0 12 
Small wares not otherwise enumerated ee «» | 15 @ 2 


AUSTRIA. 





Pure or mixed, in blocks, cakes, bars, lumps, &c.; 
also old broken copper, and copper ash .. ar Free Free 
In sheets or plates, wire and strings 3 


more than 25 lb., and other articles 
than 10 Ib. each ee ee ee oe ee 
WNote.—Copper cylinders, engraved or not, may be 

imported, by special mn, for the usé of na- 

tional staff printers, at a duty of 75 kreutzers per 

centner, |s. 6d. per cwt. 

Brass and Copper Wares :— 

Cylinders, boilers, bowls, plates, pots, and other 
kitchen utensils, not otherwise s| ee ee 

Other kinds, of pure or mixed metal, not gilt, sil- 
vered, or lacquered, combined or not with other 
materials (except fine leather, india-rubber, or 
small wares); bronze powder and metal foil, writ- 
ing pens, watch and clock works, and sheets, 


LEAD.—THE ZOLLVEREIN. 








Raw, in blocks and pigs, and old broken lead ee Free 
Rolled, and printing types ee oe ee ee 0 1b 
Wares :— 
Coarse, as kettles, pipes, shot, wire, &c , not polished 
or lacquered; also in combination with wood or iron 1 00 
Fine, and lacquered wares; also if combined with 
other materials (except those included under 
** Small Wares”) ee oe oe oe oe 4 00 0 
Small wares not otherwise enumerated o. o 15 00 2 
White lead .. ee oe ee ee oo. oe 1 00 0 
Redlead., ee oe oe oe ee or 0 7} 0 
AUSTRIA, 

Lead :— Fl. kr. £ 
Rw, old lead, refuse, and type metal ee ee 0 7 0 
Rolled ; also printing type and stereotype plates | 3 00 0 
Cast, as pots, tubes, pipes,shot, &c.; also wire ..| 3 50 0 
Lead Wares—Toys, wholly or partly of lead, var- | 

nished or not, and common wares .. ee ee | 12 00 1 

White lead .. ee oe oe ee ee oi 8 ®@ 0 

Red lead oe ee oe *e oe ee ee 1 59 0 

Litharge ee ee ee eo oe se oe | 1 00 0 


TIN.—THE ZOLLVEREIN. 
Tin :— | Tir. Fi 


oh 
= 





























Rolled, sheets .. oe oe ee oe ee 
Tin Wares—Course, as wire, pipes, dishes, plates, | 

kettles, and other vessels, not polished or lacquered, | 

also in combination with wood oriron .. «| 1 00 )) 
Fine, and lacquered tin wares, plain or mixed with 

other materials (except those which come under | 

“Small Wares”) ee ee ee oe. «| 4 00 0 
Small wares not otherwise enumerated oe «- | Lb 00 2 

AUSTRIA, 

Tin:— Fl. kr. £ 
Raw, in blocks and bars, and old broken tin.. ee Free F 
Drawn or rolled, as sheets, plates, or wire, and 

coarse cast tin articles oe oe ee oe 3 00 0 
Tin Wares—Common, snch as cylinders, kettles, 
plates, &c., and other kitchen utensils ., ee 5 00 0 
Fine tin wares, not gilt or silvered .. ee ee 15 00 1 
ZINC AND ZINC WARES.—THE ZOLLVEREIN. 

Zinc :— Thir. sgr. £ 
Raw and old broken .. oe a oe oe Free F 
In sheets .. oe ee ee ee ee ee 0 0 
Wares—coarse, not polished or lacquered ; also in 

combination with wood and iron ; and wire +o 1 00 0 

Fine and lacquered wares, plain or mixed with other 

materials (except those which come under “ Sm all 

wares”).. $e ee oe ee oe ee 4 00 0 

Small wares not otherwise enumerated ee ee 15 00 2 
AUSTRIA. 

Zinc :— Fi. kr. & 
Raw and old broken refuse .. ee o oo Free F 
In plates or sheets oo oe ve oo oe 2 oO 0 
Wire, tubes, and coarse castings, plain or combined 

with common wood or fron .. oe oe oe 2 50 0 
Zine Wares—Common .. ,.. oo oe ee 5 00 0 
Fine, not plated nor gilt.. ee oe ee oe 15 00 1 

PRICES CURRENT OF METALS. 

1867. 1866. 
CoprER—British—cake andtile|£ sd. £3. d)/£ 84. £ 
PCT tON seccvesesesccees | 79 0 0.. 80 O 0] 86 0 0.. 0 
Best selected....-+e-cecsoess | 80 0 0.. 81 0 0/89 0 O.. O 
81 0 0.. 83 0 0} 91 0 O.. O 
Bottoms..ccccccccccsccesess | 35 0 0.. 0 0 0) 95 0 0.1. O 
Australian, per ton..sceocees | 82 0 0.. 66 0 0] 85 O 0. 91 
Spanish Cake ..sccsccscsee. | 73 0 0.. 0 0 0] 82 0 OW O 
ili Slab. coese eee} 73 0 0.1. 0 0 0] 80 0 O.. O 

Do. refined ingot ...ceesee-| 76 09 0... 06 9) 0 0 O.. 0 

YELLOW METAL, per lb. ..000.| 9 0 7 6 07j/ 0 0 i} 0 

1R0N, Pig in Scot-and, ton...... 14 O cash 212 6 cash. 
Bar, Welsh, in London ......| 615 0.. 7 0 0} 75 O.. 7 

aleS..ecocee| 6 0 0.. 6 5 GO} 6 5 OW 6 

oe 710 0.. 0 0 0] 810 0. 8 

Rail, in Wales ..cescccccceee| 6 0 0.. 6 5 0] 6 5 OW 6 
Sheets, singlein London ....| 9 5 0.. 910 0/ 1010 0.. 0 
Hoops, first quality...scse0..| 8 5 0.. 810 0] 910 0.. 9 
Nailrods...ccccseces 710 0.. 0 09 Of} 810 0. 8 
Swedish ..ccccsccccscscese| 10 5 0., 1010 0] 1010 @.. 11 

LEAD, Pig, Foreign, per ton....| 19 5 0.. 0 0 0} 1910 0.. 0 
English, W. B -| 2110 0.. 0 0 O| 22 5 0.. 22 
Other brands 19 10 0.. 19 15 0] 20 O 0.. 20 
Sheet, milled 2015 0.. 0 0 0| 21 0 0. 0 
Shot, patent 230 0.. 0 0 0} & 0 6. 0 
Red or mini 21 0 0.. 0 0 0} 922 0 0., 0 
White, dry.. 29 0 0.. 2910 0] 31 0 0.. 32 

28 -+ 30 0 0} 29 0 O., 32 

25 0 0.. 0 O 0} 2415 0... 25 
QUICKSILVER, per bot. ...e.0. 617 0.. 0 0 0} 619 0. 7 
SPELTER, Silesian, per ton...... | 20 15 0.. 21 0 0] 1910 9, 19 
lish SheCt .seccccccccese | 26 0 01. 0 0 0] 97 O O.. 0 
Ligh Ty a : 3 gee 4 H 0 2 ° ie H 

STEEL, Swedish eecccces oe 0 0.. 

~ Aecnscephe sadhana " s g-- 1510 0} 0 0 0. 0 
TIN, Banca, per eeveveccce ee 41210) 44 90,., 4 
Straits, fine—cash .ssessceee| 49 9%. 0 0 0] 44 8: 0 
For arrival ..cosscoscsese| 4910. 9 0 Of] 8 5 O 4 
lish blocks 411 0. 00 0} 45 0, 0 
Bare cccocsccccseccssesees| 412 0.. 0 0 0} 46 0. 0 
Refined, 4140... 000) 480. 0 

TINPLATES, per bx 

cok 13 6.. 3 6 OF L & Qe J 

19 6. 112 O} Int 0. 1 
19 0,.. 11l 0] 112 0. 1 
115 0.. 117 Of} 118 O.. 1 

















Brass or Copper :— Fi. kr. £ s. d, 


plates and wire, plated or silvered’ .. oe e» | 15 00 110 6 


Thir. sgr.| £ s. d. 
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THE INTERNATIONAL EXHIBITION AT PARIS. 


GEMS, THEIR CUTTING AND USES AS 
ROCK BORERS. 
No, I. 

Tr is a standing joke in Paris that the first sentence 
‘uttered by every woman as she enters the Exhibition is 
“ Where are the jewels?” Nothing can be more natural, 
but the gems in the Exhibition may well interest men 
as well as women, and from other — of view than 
that of their mere beauty. Though of this, if we be men 
of culture—something better than more or less well-work- 
ing thinking machines, wound up and applied to the 
devisal of structures and machinery— we shall be far from 
insensible. As with everything else, we shall be the more 
interested with these gems in proportion as we know more 
about them, and have knowledge intelligently to connect 
them, their history and uses, more and more widely with 
the world we live in and with those who inhabit it. Even 
those driest of men—the statists and political economists— 
ought not as they stand before the sumptuous regions in the 
French and British departments—where whole ranges of 
cases filled with diamonds and gems, such as one nowhere 
or ever, sees collected in any other place or walk of life—to 
feel wholly cut off from reflections apropos to their own 
dusty domains. That these gems of amazing and unascer- 
tained value are here at all—that millions come and go, 


and peer, within an arm’s length of collars and diadems | 


that a Great Mogul or a Charlemagne would have longed 
and struck for—is it not a proof in many ways, of human 
progression, that law reigns, though yet she shares her 
throne with brute force, in this Europe of ours? Law it is 
which makes the fragile frame of glass as a barrier of 
adamant between these admiring millions and all that 
glitters within. They prove, too, the spreading belief in one 
of the great, though yet remote, results of law—the per- 
manence of a state of peace; and however precarious its 
continuance yet may be, the growth of confidence in peace 
as the normal state—both of France and of a In 
troublous times, gems like specie, vanish. When the rich 
can afford to buy diamonds it is on the whole a sign that 
the poor man can buy bread, and sit in security and peace 
to eat it. 

But let us quit the moralists for the gems themselves. 
Very many of them we must without notice further 
than to say that Mr, J. Gregory, a dealer in precious stones 
in London, has got a glass case of gems in the British de- 
partment containing a highly interesting and instructive 
collection of almost the entire family in the natural state 
and cut, and those who wish for a rapid and pleasant “cram” 
on the subject cannot make themselves up more easily 
upon it, than by examining this case. Nor would it prove 
a bad introduction to those who, looking for further and 
better knowledge, choose to read the books of Mr. King or 
Mr. Emanuel, not long since published, in which so much 
scholarly and scientific as well as artistic information is 

pularly given. Those who wish to be really gem-wise, 

owever, will find that there is no royal road to this, more 
than to any other sort of knowledge, and that to possess it 
we must begin at the beginning—namely, at crystallo- 
graphy, physical optics, chemistry, and mineralogy—per- 
ps we must add geognosy. 

Of many of the less valuable or softer precious stones 
how much is there to recur to of interest. The tourmaline 
—much’ valued as a gem, both in its blue and green varie- 
ties, in Germany—with its curious relations to light and 
heat; the lazulite, the exact analysis of which conferred 
upon us artificial ultramarine; the precious opal—of which, 
by the way, in Austria is shown a magnificent case con- 
taining probably some of the largest in the world—that, 
likethediamond beetleand theplumageof the humming bird 
owes its fire and beautiful play of colour to nothing more 
than excessively closely surfaced cracks in the milky paste 
of hydrated silex, of which the opal consists; the agate, 
jasper, and malachite, all owing their bands and stripes of 
colour to slow accretion, layer over layer of matter 
slightly differing, either chemically, or physically, or both; 
the turquoise, a phosphate of alumina and iron, which, in 
the mineral vivianite, may be, as it were, 
very act of formation—the soft, plastic, blue material, the 
phosphate of iron, being often found embedded in damp, 
aluminous clays—as, for example, in the silt of the 
Shannon at Limerick—where, in time, and through well- 
known geological mutations, it will probably become tur- 
quoise. But these and amethysts, topaz, garnets —a 
great family in themselves—with even the superb 
ruby, emerald, and sapphire, we must pass. 
can scarcely be said to have a use beyond that 
which their beauty gives them, unless, indeed, we except 
‘the use of the ruby—or, rather, of the spinelle—to the 
watchmaker, as the unwearing footstep for his steel pivots. 
But of the diamond—the monarch of the gem race—though 
improperly called a precious stone—seeing it is not a stone 
at all—we intend to speak a little more at length, because 
besides its own most remarkable history, and the curious, 
though antiquated-looking processes by which it is cut and 
fi to add lustre to 

” - . » Anarm and neck, 
Themselves as moonlight fair.” 
when polished and set it has its uses in the arts—it is the 
turning tool of the astronomical instrument maker, it en- 
ves the gem cameo, it “cuts glass,” as the phrase goes, 
in the hands of the glazier, and, as we see now here at Paris, 
dt may be made thehumble drudge to bore the rock and pre- 
pare for gunpowder to sweep out the excavation of the 
tunnel, and, as we shall find in its slow but ceaseless and 
unblunted abrasion, can at least compete in rapidity of 
penetration, with the most rapid and powerful percussive 
steel implements driven as jumpers by steam. 

Before we pass away to the y send! we must, however, 
draw the attention of ali of our readers who yet have to 
visit the Exhibition to the magnificent emeralds in the 
state of their natural crystals, embedded in fragments of 
their native ganque, or matrix, which are displayed in one 
of the central passages in France. These crystals—some 
nearly an inch and a-half across the flat-ended hexagonal 


ids, which are their forms—come from the mines of 
ia in New Granada, and are exhibited by MM. G. Leh- 
mann et Cie. 

In 1851 some superb natural emeralds, from the same 
locality, were exhibited in London by Mr. Bonito. It is 
pretty obvious to any one who happens to have the 
occasional entrée to the higher rewnions in Paris and in 
London that the French must some much superior 
market for emeralds to any known to British jewellers, 
unless it be that the taste for emeralds is more developed 
in France than in England. 

In no assembly elsewhere have we ever seen emeralds 
of the purity and size, and in the profusion, that they have 
been displayed this year at the Tuilleries and elsewhere in 
Paris. Sune suites of these would have quite eclipsed 
the Queen of Spain’s emeralds, which were the “cynosure ” 
of 1851. 

In a former article several weeks since we said that a bit 
of carbon in the shape of coal was perhaps the most 
wonderful single object that could be selected out of the 
whole Exhibition. e may affirm this with added force 
when we take into thought this other form of carbon— 
diamond. 

It is worth recalling something of its history and be- 
longings before we proceed to the latest and most remark- 
able application of the diamond. 

All that belongs to the early history of the diamond is 





ey. 


steeped in obscurity and myth. The oldest knowledge of 
it seems to have been in India, where Hindu legends tell 
that some huge diamond was found in southern India in 
| the times of the wars of the epic poem, the “ Mahabharata,” 
| and was worn by Karna, a probably fabulous king, about 
| 2000 years before our era. This diamond has been sup- 
| posed identical with the Koh-i-noor. Nothing is more 
probable than that the discovery of the diamond 
| was first made in India, the land of its natural oc- 
‘currence. Just as gunpowder was there discovered, lon 
| before the knowledge of it was brought to Europe, mo 
could scarcely fail to be accidentally hit upon in a land 
where the soil is almost everywhere impregnated with 
nitre, and where the bits of wood charcoal remaining from 
| any fire kindled on the ground must, to the least observant, 
indicate the results of the combination, so may we assume 
the earliest knowledge of the diamond to have been pos- 
| sessed in the early civilised land which produces it. But 
, the strange circumstance is, that although there was more 
or less communication between Europe and the East—even 
| from days anterior to Solomon and Alexander—it is ex- 
tremely doubtful that either Greeks 6r Romans had any 
knowledge of the genuine diamond. The adapag of the 
| Greek writers, and of which Pliny also writes, seems much 
more probably a light coloured topaz or sapphire than 
diamond. Even the commonly given derivation of diamond 
from adazas seems far from assured. Between the ninth 
and the fourteenth century the diamond had become 
tolerably well known in Europe, and probably through 
the Armenian or other Eastern travelling mar n Morag and 
by way of Constantinople or Damascus, and thence 
| through the merchants of the Italian republican cities, 
some very large ones had become possessed by European 
kings. Charles the Bold lost in succession two great 
diamonds at the battles of Granson and of Morat. 

About the middle of fhe seventeenth century Jean 
| Baptiste Tavernier went to India for the express purpose 
|of procuring diamonds, and at the court of the Great 

was permitted to weigh, the at 
and which, 


| 
} 


| 





| Mogul saw, and 
diamond which that monarch then q 

| with some reason, is thought to be the same with that of 

| the ancient Hindu legend, and with the Koh-i-noor, or at 

least the largest stone of the three that go now by that 
name. 

| Diamond cutting and drilling is commonly stated to 

| have been discovered by Berquem or Berghem, of Bruges, 

| between 1456 and 1475, but, as in the case of gunpowder, 
it is probable that he obtained some more or less complete 
oral information as to the methods by which this had been 

| long before performed in India, and, by trial and_perse- 

| verance, found out for himself from such hints, how to 
conduct the operation. 


‘monopoly of diamond cuttin 

Paris, and, more lately, London possess diamond-cutting 
establishments, the trade has never flourished much out of 
| Amsterdam, where Berghem started it. 

Mr. Coster, of that city, has, as part of the Dutch 
| exhibition, a very complete diamond-cutting establishment 
in a separate building in the Park, which is in full opera- 
tion, and contains a highly instructive collection of dia- 
/monds and of the associated minerals in which they are 
| found; but of this more hereafter. 

The density of diamond is from 3°48 to 3°55—nominally, 
as almost every one knows, it is pure carbon. It isa non- 
conductor of electricity, and perfectly infusible, so far as 
att2mpts have been made to melt it. Its chemical nature 
was quite unknown even in Sir Isaac Newton’s days. Its 
relations tv heat as well as to light are remarkable: it is phos- 
phorescent in the dark after having been exposed to rays 
of luminous heat or to sunshine ; and its refractive index, 
i. e., the degree of power which it possesses to bend a ray 
of light impinging upon one of its surfaces out of the right 
line of its course, is greater than that of any known body, 
except chromate of lead and realgar. 

Newton had determined the refractive indices of many 
combustible bodies, such as turpentine, &c., and having 
found them all high, he ventured his sagacious conjecture 
that the diamond also would prove to be a combustible 
body. In the same year, 1695, the Academia del Ci- 
mento at Florence verified Newton’s remarkable guess in 
part by burning or volatilising a diamond when ex in 
the focus of a powerful reflector concentrating the sun’s 
rays. Boyle proved its dissipation in 1673. It was reserved 
for Lavoisier, however, towards the end of the last century 
only, to completely demonstrate the exactitude of the con- 
jecture, and to prove that the diamond can be burnt in 





oxygen gas, and that the product is carbonic acid. Since 
that Allen and Pepys, Smithson, Tennant, and Guyton de 





1 It is a curious example of how | 
caught in the trades cling to the locality in which they first spring up— | 
that Holland should possess to the present hour almost a | 
» for although Hamburgh, | 





Morveau, have completed its chemical history, and still 
more modern experimenters have determined its equivalent 
number, and shown it = 6—the same as that of pure 
carbon from all other sources, 

Its physical history has been the subject of investigation 
with many of the greatest physicists cf the world, By 
none has a more important advance towards some know- 
ledge of the mode of its formation in nature as derived 
from its physical characteristics been made, than by Sir 
David Brewster, who, in 1835, after the minute optical ex- 
amination of a large number of diamonds, came to the con- 
clusion that they were of vegetable origin—that is to say, 
that the carbon probably assumed its crystalline form 
by segregation, in some unknown way, from hydrocarbons 
of vegetable origin. 

He inferred this from finding differences of refractive 
power in different parts of the same crystal, as though the 
whole had once been in a soft state and subjected to un- 
equal compression, and from some foreign bodies which he 
found cubedied, more particularly small black particles, 
which proved to be coaly matter. The view that this has 
been the sole mode of formation of diamond, however, 
is much staggered by the discovery, in 1827, of one 
crystal embedded in a solid lamellar and granular quartz 
rock (Itacolumite) in Brazil. Loose diamonds, found, as 
they most commonly are, mingled with a sort of coarse 
semi-coherent vel (cascalho as it is called in Brazil), 
might have had an origin such as Brewster a but 
it is scarcely conceivable of a crystal embedded in nearly 
pure silex in great masses. It may be that carbon is 
capable of taking the allotropic condition of diamond in 
more ways than one, for it been found not long since 
by a French experimenter that when the poles of a power- 
ful deflagrating voltaic battery consist, one of platinum and 
one of gas retort or other hard charcoal, the carbon of the 
latter is transferred in some way, the exact nature of which 
—i.e., whether,by volatilisation or by mechanical transfer, 
has not been made out—to the surface of the platinum pole 


{ and deposited asatine black powder. This proved to besohard 


as to answer, like diamond dust, to abrade the hardest gems, 
if not the diamond itself, it is therefore inferred that it con- 
sists, in fact, of microscopic crystals of diamond. The dia- 
mond is seldom perfectly pure carbon, when the crystal is 
burnt in oxygen (it does so with a dusky red light, taking 
fire at a temperature not much above a bright red heat, 
and therefore not higher than that necessary to kindle the 
hardest anthracite like Kilkenny coal, and below that 
necessary to kindle coal gas retort carbon or massive 
plumbago), it leaves a very small amount of ash, the 
ter as the diamond is of less pure water, 7.e., more 
eeply tinted, and this proves to be silica and oxide of iron. 
This may favour the notion of its origin started by 
Brewster. Dr. Miller has observed that the ash, when the 
combustion has proceeded quietly and undisturbed, pre- 
sents the appearance of a fine cellular network, and he 
sagaciously remarks that a careful examination of its 
structure may probably throw some light upon the con- 
ditions that have concurred to the production of the 
diamond itself. The vegetable origin of diamond has 
again quite recently received some support from certain 
remarkable black bodies—not diamonds, but diamond like 
in several of their properties—which are exhibited by M. 
Marrel Fils, and which have previously en the 
attention of the Academy of Sciences and of the Societé 
d’Encouragement of France. 

These are marked “ native carbons passing into the state 
of black diamonds.” They are shown in the rough state, 
in which, they are mere isolated nodules of black material, 

resenting the appearance of bits of very hard anthracite, 

ut they possess the hardness of diamond and are capable 
of being cut and polished like these. M. Dumas, who has 
examined them, says they are anthracite by their composi- 
tion, but diamantine by their hardness and brilliancy when 
cut and polished. 

They are undoubtedly one of the most singular and rare 
bodies that mineralogy has found, and they seem to partly 
fill the mp, between anthracites and graphite in tals, 
(six-sided pilates of the Rhombohedral system), and p.~ 
diamond. M. Marrel presents several fine sets of jewellery 
formed of these black diamonds, which, especially by 
artificial light, have all the fire and flash of white 
diamonds, and in one respect a positive advantage over the 
latter—they not only refract and transmit, but they reflect 
from their bounding surfaces light with great power, the 
result is that they take their momentary tint, like a 
chameleon, from that of whatever surface is near them— 
when placed near crimson satin or velvet, for a 
they flare with a red light which is quite glorious. ore 
may be found about these remarkable carbonaceous bodies 
in the Comptes Rendu of a few months back. 

So far we must admit withal that the origin and mode of 
formation of the diamond remains as yet one of the un- 
solved enigmas of nature. If it has been crystallised from 
fusion by intense heat it must have been under conditions 
not known to us, and which we cannot imitate, for 
Jacquelain found that while the heat of the oxyhydrogen 
blow-pipe was not sufficient to change the molecular condi- 
tions of the diamond, by its heat only, the circumstances 
being such as to preclude its combustion—yet when placed 
in the flame of the voltaic arc, and made, under like cir- 
cumstances, white hot, it at once swelled up, became 
opaque and black like coke, acquired the power, like char- 
coal or coke, to conduct electricity, and decreased in den- 
sity from 3°336 to only 2°678. Black diamonds—but in 
character wholly different from those nodules of M. Marrel 
—are obtained from the Brazils, under the name of Carbo- 
nadoes, and from Siberia. They are, though rough and 
irregular in form, veritable crystals, or aggregations of 
such, and of this sort, which are of but a comparativel 
low price, is formed the cutting edges of the diamond roc 
perforator exhibited in the French department, of. which 
ML. Gregory's glass hich we have alread 

, @ 3 case, to which we have already 
velemved, eteieien eaahile in stross, or “paste,” of all the 
celebrated great diamonds of the world; there is the Regent, 
or Pitt diamond, bought at Travancore by the British 
resident of that name, and sold by him for an enormous; sum 
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to the Regent Orleans, and which became a crown jewel of 
and: was worn by Napoleon I. in the hilt of his sword 
of state; the Orloff of Russia, whicha French deserter 
gouged out of the eye of a figure of Shiva in a Brahmin 
temple; the Mattam, belonging to a rajah of Borneo, the 
Mogul, and ancestor of the Koh-i-noor; the Southern 
Star, found by a negress in Brazil in 1853, and exhibited 
dn 1855 by MM. Halphen at Paris; the Sancy and 
another, lost by Charles the Bold ; the Pigott, belong- 
ing to the Pacha of t; the Nassuc, to the Mar- 
uis of Westminster; Mr. Hope’s wonderful blue diamond, 
own in 1851, and several others. One of the most 
striking coloured diamonds exhibited, is a clear wine- 
yellow one of large size set in the centre of a grand star 
of colourless brilliants—part of the collection of Mr. H. 
Emanuel, of London. 

The biggest of these big diamonds are really very small. 
The Mogul, as weighed by Tavernier, was but 900 carats, 
or 2769 grains, in the rough, and if identical with the large 
stone of the Koh-i-noor, this weight was enormously 
reduced in cutting. The Orloff only weighs 193 carats, 
the Regent 419. 

Like all that belongs to diamonds, the origin of the 
term by which their weight and commercial value is de- 
termined, is itself a matter of some doubt and mystery. 
The carat is a weight of about four grains—3°166 grains 
exactly—or from 0:200 to 0°206 milligrammes in different 
places. A number of different, and some very improbable 
etymologies have been assigned to the word. It been 
said to be derived from the Tamul s/uari—said to mean a 
bean—from Lawri, the little African money shell, from the 
Arabic kirat, or the Greek Kepariov. The carat of gold 
—as it is now spelled and pronounced—of the goldsmith isa 
totally different unit of weight; itisthe ,';th of a troy ounce, 

0 
r “ = 20 grains, or a pennyweight troy. More or less 
alloy, added ortaken away by pennyweights and deter- 
mined by the touchstone and bundle of touch needles—i.e., 
of standard bits of alloy of gold or copper, fixed the cha- 
racter of the piece of gold or gold plate, and this really 





seems to have been the origin of the term carat of gold, 
which formerly was written caract. Thus, 

“‘There are men who set the caract and value upon things as 
they love them,” 
is a sentence of Ben Jonson’s, and shows a word then long | 
in use. 

It seems probable that this older word of the goldsmith | 
was taken into use by the diamond merchant, and merely | 
adapted to a new unit of weight. At the same time it | 
must be remarked that in Shakspeare’s time the gold- | 
smith’s unit was written carat, as in the lines— 

** Thou best of gold, art worst of gold. 
Others less fine in Carat art more precious.” 
Shakspeare was just ten years the senior of Ben Jonson, 
so that the two spellings are contemporary. 

If all this be rejected, then there remains the not un- 
feasable conjecture that carat comes from quadrato, 
cuvadrato, cadrat, carat—a fourth—and has reference to the | 
four grains, which is its unit weight. By these carats | 
diamonds are weighed, classed, and sold. Within the last 
twenty years the value in the market of diamonds has 
increased some say by one-third, some by as much as one- 
half, though the total annual produce in diamonds of the 
whole world does not exceed a few pounds. This great in- 
crease of price does not arise from increased scarcity in sup- 
ply so much as from greatly enhaneed demand. This, again, 
is a consequence, direct and indirect, of the gold discoveries, 
and of the increased supply of gold. This has made rich 
enough to buy and wear diamonds, many more than could ' 
do so a quarter of a century back. The value of brut or 
uncut diamonds varies greatly, many of largish size being 
of a quality that makes them of doubtful or little value. 
Cut and polished stones are sold to the trade in papers 


containing assortments as to size and even quality, and by ' 
' than 25,000, and in March, 1861, more than 42,000 men were engaged 


the ounce troy. In Paris the price of fine diamonds cut 
as brilliants (the distinctions and forms of cutting we shall 
describe in our next article when describing M. Coster’s | 


diamond-cutting shop) is said to be about 300 franes per | 


carat, or about 500 times the worth of an equal weight of | 
gold. Rose cut or table diamonds are worth only about 
two-thirds of brilliants of equal weight. Roughly it may 
be said that cut diamonds are per carat more than double 
the value of brut or rough ones, 

When diamonds reach but even a very little above the 
common size, say above the bulk of a large duck shot, they 
begin at once to assume fancy prices, which have in reality 
no rule but the cupidity of the vendor and the wealth or | 
fclly of the buyer. Skilful cutting, with very many well- 
applied facets, is that which above all is capable, and justiy, | 
of enhancing the selling value of a diamond of given | 
size. We ourselves saw a diamond recently in London for 
which £65 was refused, but which from its small size— | 
though of the purest water—if cut with the ordinary amount 
of skill and number of facets, would not have sold for 
more than twenty or twenty-five guineas, Professedly, how- 
ever, the rule of the trade is assumed to be that the value 
of diamonds increases in the duplicate ratio of their 
weight, so that if P be the market price per carat, and w 
the weight in carats, the value of any stone will 

Value = P (w?). 

We believe the rule, like many another, is made to be 
broken, when it can, and when it must. In our next 
article we s! all describe M. Coster’s shop, and proceed to 
the uses of {he diamond in the useful arts, including the 
rock borers, 





FOREIGN AND COLONIAL RAILWAYS. 


THE Orleans. Railway Company has been proceeding, during the 
last few months, with some important works in connection with 
the development of the old and new concessions of its extensive 
system. On the ChAteaulin and Landerneau line, which forms 
part of the old network, the earthworks and works of art are 
approaching completion; the length of this line is 334 miles. 
The earthwerks have involved the removal of 2,500,000 cubic 
metres of eaith, The Niez-Vran tunnel is 1433ft. in length, and 
there are two great viaducts at Port Launay and Pont-de-Buis, 
which cross the valleys of the Aulne and the Doujine at heights of 


| summit is 15 miles 68 chains. 


| 150ft. in length, and some of them as much as 300ft. 


| and vaulting arches is 1370 yards, or about three-quarters of a mile. 


| has greatly impeded for the present the utility of the Bhore Ghaut 





166ft. and 133ft, respectively. Then there is the Daoulas viaduct, 


1190ft.:in length and 125ft. in height. his latter work has bee™ 
rather backward, but it has been steadily proceeded with during 
the summer. The stations, ballasting of the way, &c., have been 
nearly completed, and it is expected that the line, which is in- 
to complete direct communication between Nantes and 
Brest will be opened for traffic before the close of the current year. 
The line from Bréti = Tours vid Vendéme, which has been 
many months-on hand, now been completed throughout. The 
first section from Brétigny to Vendéme, miles in length, was 
opened for traffic in December, 1865; and ‘the second section, from 
endéme to Tours, 35§ miles in length, has just been made avail- 
able for the circulation of trains. At the inaugural festivities in 
connection with the opening of the second section, M. Coumes, in- 
spector-general of bri and roads, argued forcibly on the utility 
of the new line which is intended to place Paris in communication 
with Tours, free from the a of any interruption. He also 
controverted the opinion that the efforts made to preserve the dis- 
trict from the devastations of the Loire were likely to prove fruit- 
less. The new section comprises four stations, viz., St. Amand, 
Chiteau-Renault, Monnaie, and Nétre Dame-d’Oé. On leaving 
Chateau-Renault, the traveller—although it depends, of course, 
in which direction he is running—comes to the Villedéme viaduct. 
This viaduct, which is constructed in masonry, has a tetal length 
of 746ft. and. comprises eleven arches, each of 50ft. span. The 
Brétigny and Tours line falls into that from Tours to the Mans at 
the point known as La Membrolle. To pass now to lines of the 
new network, we may observe that on the section from Orsay to 
Limours the earthworks and works of art are entirely completed. 
The station buildings have been finished, and the ballasting of 
way has reached an advanced stage; in fact, the line may be pro- 
nounced ready for traffic. For the service of this line the adminis- 
tration finds it necessary to establish a goods.station at Montrouge. 
This station is being rapidly constructed, and notwithstanding cer- 
tain difficulties experienced in connection with the acquisition of 
the land, it is expected that the station, as well as some workshops 
annexed, will be completed towards the end of the year. A line 
from Nantes to Napoléon-Vendée was opened for traffic December 
30, 1866; the works were not definitively completed at that date, 
but the finishing touch has since been giventothem. The next 
line which we have to notice is that from Angers to Niort. On | 
this line a first section from Chal to Cholet, 26% miles in 
length, was opened for traffic September 24, 1866. On the second 
section from Cholet to Niort, 76} miles in length, the works have 
been let, including the ballasting, laying of way, and construction 
of the stations and guard-houses. The works have made consider- 
able progress as between Puy-de-Serre and Niort, and the greatest | 
activity is impressed on them throughout the section, which is ex- | 
cted to be opened before the close of 1868. The next line on 
and is that from Pithiviers to'Malesherbes, 103 miles in length. 
The acquisition of the necessary land was attended with a good | 
deal of difficulty, and the works were in consequence delayed, 
while they were next impeded by discussions with reference to the | 
site of the Pithiviers station. All these obstacles are now removed, 
contracts have been let for the ballasting and laying of the way, 
and the line is expected to be opened for traffic in the spring of 
1868. Surveys are also being proceeded with for a line from Pithi- 
viers to Orleans, the length of which is 253 miles. The company | 
has also various other lines on hand, but we postpone an analysis 
of their position to a future occasion. 

The failure of the Mhow-kee-Mullee, or No. 5 viaduct on the 
Bhore Ghaut incline of the Great India Peninsula Rail- 
way, is an event which can scarcely be passed over un- 
noticed under this lead. The viaduct comprised eight 50ft. 
arches rising to a heigat of 143ft. from the surface of the ground. 
The next largest viadi.ct on the incline is No. 1, which has eight 
50ft. arches, rising to a height of 129ft. from the surface. The 
other viaducts range from 50ft. to 100ft. in height. The construc- 
tion of the Bhore Ghaut incline was let by contract to Mr. W. F. 
Faviell in the autumn of 1855, and the works were commenced 
January 24, 1856. In June, 1858, two miles of the upper part of 
the incline from Khandalla to Llanowlee were opened for traffic, 
which has since been worked regularly and satisfactorily over that 
length with gradients of 1 in 50 and 1 in 40. In March, 1859, Mr. 
Faviell relinquished his contract, and the company carried on the 
works under the management of their resident engineers, Messrs. 
Adamson and Clowser, until November, 1860, when Mr. Solomon 
Tredwell, to whom the contract had been re-let in England (in the 
— August) commenced operations. Mr. Tredwell was un- 

appily carried off suddenly by illness, dying at Khandalla, 











November 30, 1859. Mr. Tredwell’s death occasioned, of course, 
delay and embarrassment, but Mrs..Tredwell conducted the con- 
tract in her husband’s name until March, 1860. Messrs. Adamson 
and Clowser were then permitted to retire from the company’s 
service and accept the office of contractor’s managers, Messrs. West 
and Tate being appointed resident engineers on the part of the 
railway company. The remainder of the season of 1860 was nearly 
lost through a visitation of cholera, which lasted two months and | 
occasioned great|mortality among the pemeore. Inthe two follow- 
ing working seasons the average number of men employed was more | 


The length of the incline from the base to the 
The level of its base is 196ft. above | 
the sea, and of its summit 2027ft., so that the total elevation sur- 
mounted by the incline is 1831ft., the average gradient being 1 in 
48 and thesteepest gradient 1 in 37 for one mile, and 38} chains. The 
earthwork in cuttings and embankments executed upon the incline 
amounted to 4,500,000 cubic yards, or 285,240 cubic yards per mile 
over the whole length of the incline. Several of, the embank- 
ments exceed 60ft. in height, and many of the outer slopes.are | 
The greatest | 
depth in the centre line of cuttings is 74ft., and in one cutting the 

excavation on the upper side is nearly 150ft. deep through solid 

rock. The total length of the tunnels is 3985 lineal yards, or rather 

more than 2} miles. There are 3640 lineal yards, or more than 

two miles of retaining walls, and the total length of the viaducts. 


upon the works. 


The works occupied altogether seven years anda-quarter in construc- 
tion, and about four years were spent in preliminary operations. It 
is important to remark that although the failure of No. 5 viaduct 


incline, the Thull Ghaut incline remains in effective operation; and | 
under any circumstances the shareholders are protected from loss, 
as they enjoy a 5 per cent. Government guarantee. | 
The administration of the Belgian State Railways invited tenders 
last week for twenty locomotives. ‘The tenders were confined ex- 
clusively to Belgian. industrials in consequence of the depressed 
state of trade in Belgium. Although the competition was thus 
confined to Belgian industrials many of them want work so badly 
that there was a keen competition among them, and the engines 
were let at extremely low rates, £46 to £50 per ton, while 
a corresponding contract last year was let at £69 per ton. 
The Seraing Company is to supply twelve of the new engines, 
and the remaining eight will be furnished by the Couillet 
Company. In order further to assist Belgian industry, ‘the 
Administration of Public Works proposes to invite tenders 
for rails required for the Belgian State Railways. This will 
be a politic as well as a thoughtful course, as the State will 
by this means be enabled to secure rails at a low rate, for 
which at some'future time it would otherwise have to pay more 
dearly. The exports of rails from Belgium in the first six months 
of this year amounted to 50,000 tons, as compared with 33,400 tons 
in the corresponding period of 1866; the increase observable is 
attributable to the considerable deliveries which have been made 
on Russian account. Tenders were invited last week for sixty 
wheels for t on a Belgian line, with cast steel tires. Messrs. 
Kitson, of Leeds, tendered at £22 per wheel, and Messrs. Collins, 
of Derby, at £17 8s. per wheel. The contract was let to M. 
Cabany, of Gand, at £14 10s. Sd. per wheel. A lot of thirty axles 
for tenders of Bessemer cast steel was also let at the same time to 
the Inphy St. Seurin Company, at £4 19s, 2d. per axle. Messrs. 








| hands of a joiner, aided by two lads, 


Kitson.tendered at £13 ,per axle, and Mr. Collins at £10 8s. per 
axle. The difference between the English and Belgian offers will 


— 


be seen to have been-very striking. 








WOOD-WORKING MACHINERY. 


Few branches of mechanical engineering have made greater pro- 
gress within the last few years.than that of machinery for wong 
in wood. The display at the great Exhibition of 1851 consis 
merely of a few simple American machines, mostly constructed of 
wood, and of very primitive character; but in 1862 the rapid deve- 
lopment that had been quietly taking place was fully illustrated 
by a fine collection of machinery and tools of this class. Of these 
may be especially mentioned the ‘‘ general joiner,” introduced by 
Mr. 8. Worssam of ‘Chelsea, to supply a want that had long 
existed amongst builders and joiners. This machine is adapted to 
eam almost. all the varieties of work usually done by manual 

bour in the jeiner’s shop—of which we may instance sawing, 
planing and thicknessing, mortising, tenoning (single or double}, 
cross-cutting and squaring up, grooving, tongueing, rabbetting, 
moulding and beading, chamfering, edge-cutting, boring, and 
various other operations. It has proved itself exeeedingly useful, 
not only in small shops-where no other wood-working machinery is 
employed, but also in the larger works of builders and contractors. 
The principal merit of the machine lies in the fact of its being so 
self-contained—that .is, entirely under the control of one man, 
who, assisted by a lad, will turn out as much work as fifteen expe- 
rienced joiners. 

The main spindle of the machine carries a saw at one end, and 
the tools for boring or mortising at the other. In addition to the 
saw table, which.may be.elevated or depressed within certain limits, 
a mortising apparatus fitted with self-feeding motion is provided. 
The fence-plate is ble of adjustment to different angles, and is 
furnished with an arrangement for setting it at right angles with- 
out the employment of a square. By substituting a planing disc 
for the saw. the machine is made capable of planing and thickness- 
ing stuff .of 7in. scantling, whilst the machine becomes adapted for 
moulding, tongueing, rabbetting, &c., by exchanging the dise for a 
cutter-block with cutters of various shapes to suit the different 
forms required. The operation of chamfering is readily effected by 
using blank cutters on the block and setting the fence to an angle 
of 45 deg. Mitreing is. accomplished by placing the material on a 
sliding plate which works in a groove on the edge of the saw table, 
and then gently traversing the whole beyond the saw until the 
material is separated. For grooving a ‘drunken saw” attached to 
the spindle is employed; this saw is capable of being set to different 
angles by a small adjusting screw,.according to the width of the 
groove to-be cut. When used for ‘tenoning two saws of eq) 
diameter are fixed upon the spindle, with a wooden collar between 
them of the thickness of the tenon to be cut. The piece of wood 
to be operated upon is firmly secured on a tenoning clamp, which 
can be traversed along the fence; the wood is then passed over the 
two revolving -saws, and receives two corresponding cuts or kerfs. 
This process is repeated until a great number of pieces is com- 
pleted; the double saws are then removed and a single one substi- 
tuted. The tenoning clamp is also removed, and the cross-cutting 

late before mentioned placed in position, the unfinished work 

ing then laid on it with one end touching the fence, and at 
right angles to it is guided and passed over the saw. This cuts 
away one small side or cheek; the plate is then withdrawn, the 
piece turned over, and the operation repeated, cutting away the 
remaining cheek and completing the tenon. The boring apparatus 
will pierce holes up to 12in. he and 2in. diameter; it is also 
available for mortising by means of revolving S-shaped mortise 
chisels, which enable mortises from }in. to lin. wide, and of any 
length, to be readily formed in any kind of timber. The work to 
be acted upon.is cramped upon a table which has a lever motion for 
reciprocating it, and is fitted with stops for regulating the dimen- 
sions of the mortise. A self-acting arrangement is affixed for 
feeding the stuff up to the cutter at each stroke of the lever. The 
chief advantage of this method of mortising is that the coreis 
removed by. the action of the cutter, and the stuff does not require 
any subsequent clearing out nor any pare boring. The 
‘* general joiner,” under the management of an ingenious workman, 
is capable of being applied to many other operations besides those 
above enumerated. 

Notwithstanding the varied capabilities of this machine, and the 
saving of manual labour which it effects, several objections have 
been -raised against it. These are chiefly the complexity and 
somewhat limited extent of some of the appliances. For instance, 
three or four different processes are necessary before the completion 
of asingle tenon. Again, in regard to planing, thicknessing, and 
moulding, the stuff is dependent upon the operator for its advance 
to the cutters,.and the moulding produced consist merely of sagh 
bars and others of like charaeter not exceeding 3in. in width; the 
mortises also leave the revolving chisels with semicircular ends, 
which have subsequently to be squared out by other means. 

The object of a recent invention, by ‘Mr. Worssam, jun., is 
the removal of these objections. His improvements consist, first, 





| in the complete formation of a single or double tenon at one 


operation, by means of saws entirely, or partially by them and 
cutters, as in an ordinary tenoning machine; secondly, in planing, 
thicknessing, squaring up, and the configuration of moulding up 
to Tin. wide, by a self-acting feed motion that can be graduated to 
any desired rate, and similar to that employed for small side- 
moulding machines of the usual construction; and, thirdly, in 


| squaring out the ends of the mortises and entirely completing them 


prior to the wood leaving the table of the mortising apparatus. 
The machine as constructed under Mr. ‘Worssam’s patent is illus- 
trated by Figs. 1, 2, 3, and 4 of our engraving, page 210. Thecross- 
cutting, mitreing, and squaring-off ee is seen at Fig. 5. Fig. 6 
represents the apparatus employed when wedges for insertion 
between the tenons and mortises of door rails and stiles .are re- 
uired. Fig. 7 is a false fence used with the circular saw; and 
Figs. 8 and 9 exhibit the ‘‘ drunken saw” with its filling-implate. 

An inspection of Figs. 1 and 3 explains the mode of forming 
complete tenons, whilst Figs. 2 and 4 more icularly illustrate 
the plan for producing mouldings, planing, thicknessing, squaring- 
wp, &c. &c.; the mortising table and chisels for squaring out are 
also seen in these figures. 

The “‘ general joiner ” contains within itself five distinct machines 
capable of being worked separately or simultaneously, and in the 
orms as much work as 
twenty-five skilled workmen. The chief advantages claimed for 
this machine are as follows :—Almost.the same amount of work is 
produced with one machine as with a whole set amounting to 
nearly four times the cost; the expenses of maintenance and 
repairs are considerably diminished—less men, power, shafting, 
belts, &c., being required; moreover, one man suffices to work a 
combination machine, whereas in the case of a set-each machine 
demands its respective operator. in, in the ease of several 

hines, unless tantly in action, they are likely to become 
neglected, and have to be put in order when required for use; but 
this rarely applies where only one machine is concerned, as it is 
under the care of one responsible individual, who generally takes 
considerable pride in its:appearance and efficient working. 


———s 


METROPOLITAN MEAT AND POULTRY 
MARKE 








No. III. 

AT page 198 we give a complete sectional view of one end of 
this structure, from the level of the permanent way of the 
Metropolitan Railway up. The section s clearly the method 
in which the superstructure is:supported on girders and arches 
over its entire area, the space beneath ya ne pad occupied by 
the railway. We also give a partial longitudinal section showing 
the shops—or more properly the stalls—abutting on the road- 
way. ‘The columns and their mode of connection with the 


girders are shown in the details to a larger scale. 
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IRON PRESERVATIVES: 


4, oricasa section ne raris HKxootion, who have 


ass 
| awandpabun of the two medals given in this elass for paints 


F We have before now had occasion to touch uponthe importance having iromas their base. 
-of adopting proper means to prevent the decay of iron structures, | 


Iron appears to be entering more ly than everinto eonstruc- 
tion, both at home and abroad, so that it behoves us*to look well 
to it, thatour iron buildings are not allowed to suffer for want of 
appropriate means of preservation. It is also important that we 
see to our ironwork being properly protected against atmospheric 
influences before erection, for it often happens that the seeds of 
decay are sown between the time of the iron leaving the works 
and bm erected. This is, perhaps, a point whichis of no great 
moment at home, but ab: it is of vast c ence, involving 
the safety of the whole structure. A plan which has recently 
been adopted is to dip the ironwork in hot boiled oil before it 
leaves the factory, and the plan works well on the whole in the 
Midland districts at home. But it is when we come to send iron 
to the sea coast orabroad— to India for instance—thatits protection 
from oxidation requires more particular attention: Here the 
boiled oil process is put to the test, and it is within our knowledge 
that some ironwork lately shipped to India has failed in this res- 
pect. The oil was insufficient to protect the iron from the atmo- 
spheric and other influences incidental to a sea voyage, and the 
consequence has been that many tons of iron ready for erection 
were found to be in a woeful state of rust on reaching their 
destination. The circumstanee of the failure to which we have 
referred naturally leads us to look for a remedy, and to discover 
one we must examine into the characters and compositions of the 
material to be protected and of the substances to be applied as 
the protecting media. nese 

Taking, in the first place, iron in its present form, or native iron, 
we find that it is produced by the decomposition of a portion of 
the oxide in which it is embedded—a change which may have been 
brought about by electro-chemical agency. Professor Phillips in 
his metallurgy tells us that the whole, or a portion of the iron, 
formerly existed in the form of iron pyrites (bi-sulphuret of iron), 
which, Seoetiies oxidised, not only produced a certain amount of 
the soluble sulphate of iron, but also generated by chemical action 
an electric current of sufficient power to precipitate a part of the 
iron in the metallic form. From this we gather the affinity of the 
ore for its oxide, and experience has proved that iron cannot 
have a better protective covering than a composition having its own 
oxide asa base. It will of course be understood that so far we have 
been alluding only to the natural oxides as found surrounding the 
ore. Let us now, however, consider the artificial oxide of iron— 
more commonly known as rust—an article largely used in the so- 
called oxide of iron paints of many manufacturers. We all know 
the story of the many tons of rust which are annually scraped 
from the Britannia Bridge. Here, then, is the article ready pro- 
duced why not manipulate it and lay it on again? Is it, however, 
reasonable to ae that this substance, which the iron itself has 
thrown off, can by any process of heating, grinding, or mixing with 
oil, be of any service again to the same surfaces ? 

‘We now come to another class of paints having iron for their 
bases, and these are the red hematite paints. Hematite ore is of 
two kinds—the black band or gray hematite, and the red hematite. 
The latter only is used in the manufacture of paint; it contains 
a little oxide of iron, although in an impure state, and it is to this 

int we would direct special attention; it also contains: from 

per cent. to 80 per cent. of pure iron. Now as this iron will 
not fuse or blend unless subjected to a white heat it is impossible 
to expect it to possess any preservative properties. A material 
that will not amalgamate with the ironwork it is to cover unless it is 
subjected to such a heat as would destroy all the other constituents 
of the composition in which it is conveyed is not likely to prove 
very efficacious as a preservative. The duration of such paints is 
simply to be measured by the duration of the material used to give 
them adhesion; in other words—those of an analytical chemist who 
reported favourably upon one of these compounds—‘“‘it would 
last as long as the oil in which it was conveyed would last.” 

Next with regard to the paints prepared from the oxides of 
antimony, zinc, and lead, and severally known as zinc, antimony, 
and red and white lead paints. Let us give a few homely illus- 
trations of the action of these metals on iron, which will show the 
extent of their applicability to the preservation of structures of 


bp ce peculiar nature of the material from which the 
iron oxide-paint is made it might be supposed that it is not sus- 
ceptible of very great variety of shades. Nevertheless, several 
new tints have recently been pegged om others some very 
rich blues greens, as well as some delicate neutrals in greys 
and stone colours. Beyond.the applicability of the Torbay 
paints to constructive iron, wood, stonework, it is ae 
notice that they are found te-answer-welt on the e: and 
pipes of steam engines; or in places whete they are subject to 
extreme variations of temperature. A co’ has been pre~ 
pared by one manufacturer of the Torbay iton oxide paints: which 
is based onthe iron oxides, and which is used in faucets of pipes, 
manholes, face joints, &c., for steam, gas, or water. This compo- 
sition is ‘said to give better results than have been obtained by the 
oxides of lead, which have hitherto been used exelusively in these 
cases. 





JURORS’ AWARDS AT THE PARIS EXHIBITION. 


A Goop deal has been said and written againstand for the juries, 
the jurors, and their awards, at the Paris Exhibition, but we 
much doubt whether the following rather piquant little incidents 
have received the publicity which they deserve. 

Messrs. Poensgen and Gilbert, Bessemer steel manufacturers at 
Diisseldorf in Prussia, and Mr. Albert Poensgen, of the tube works 
at the same place, applied, like many other manufacturers, for 
space to exhibit at Paris, but omitted to send anything at all. 
Nevertheless, each of these firms received a bronze medal a short 
timeago—of course, to their great surprise, and no doubt, amusement 
also, The jury were evidently prudent in confining their awards to 
bronze and not gold m or else the temptation might have 
been greater. One theory which might be put forward to account 
for the award of the medals would be that the jury, with a touch- 
ing feeling of gratitude, wished to reward such retiring “‘ exhibi- 
tors” for the very little trouble attending an» examination and 
valuation of their exhibits. 

Another little story—-for the truth of which we can vouch — 
refers to a certain juror who abused his position to do a little job- 
bing on his own account asa bagman at the Paris Exhibition of 
1867. This gentleman is the author—as M. E. Lacroix, df Paris, 
well knows—of more than one edition of a work upon the tex- 
tile manufactures. On goinground to examine the objects he was 
appointed to judge he used to mention, as it were casually, that 
this or that thing exhibited was already described in his boo Of 
course, very few knew the work, and the astonished author would 
accordingly offer to send it le lendemain. The next day a man 
would bring the book with a little account of fifty francs, an ac- 
count which the trembling aspirant to the gold medal would joy- 
fully and hopefully pay. This little arrangement was, however, 
made with almost every exhibitor in the particular department in 
a, so that no one could be said to have been unduly 
oe ge The ingenious author thus cleared his expenses, and a 

ittle more. 





NAVAL APPOINTMENTS. — William Ball, engineer, to the 
Medusa ; John T. Kelly, engineer, to the Liffey; and William 
Oates, second-class assistant engineer, to the Liffey. 

A Uservut Hint,—-A correspondent of the Scientific American 
writes as follows :—* Will you in behalf of the farmers, urge that 
makers of reaping and mowing machinery contend for excellence 
in the quality of iron used in their implements. There are already 
a number of patented machines which are each admirably adapted 
for their work. The serious fault with many lies in the use of in- 
ferior metal for castings, rivets, and cutter-bars: It may be safely 
said that the manufacturer who establishes a general confidence in 
the quality of his iron will command the bulk of an immense and 
increasing trade in reapers and mowers. The farmers would cheer- 
fully pay for the assurance of tough, well handled, and honestly 
made iron work on agricultural machinery. 

Mr. SEELY AND THE NORTHUMBERLAND.—The return called for 
by Mr. Seely in June last has just been printed, and is only a 





What worker in zinc would ever think of f 4 
zinc plates with iron nails without being morally certain that both 
the zinc and the naiis would be destroyed? Again, in the sheath- 
ing of ships, has not the greatest care to be taken that no iron 
bolts shall underlie or approach the metal? -Who, too, has 
observed the base of any range of old iron railings that have been 
leaded into the stone curbs without remarking the action of the 
lead fastening on the iron rail immediately above it, and which 
has usually destroyed it? We once saw a long range of iron pipes 
which were completely destroyed by the water conveyed through 
them being strongly impregnated with lead. The common and 
natural consequence of the application of lead paint to ironwork is 
that the iron will oxidise under the lead coating, which will gradu- 
ally become detached; in fact, it scales off, not through its own 
deterioration, but simply as a result of the mechanical action of 
the iron oxide upon it. Any one acquainted with the Great 
Western Railway station roof at Paddington will recognise in it a 
forcible illus of the pernicious effects of lead paint. There 
the painters have no sooner finished at one end than the other end 
appears to be ready for them to lay on another coating. 
ere is another point in connection with these paints which we 

cannot pass by without notice—thatis their liability todiscolouration 
= used in such situations as may bring — inte contact with 

rong! gases. On examining gasworks, railway stations, ine 
sheds, and the like buildings, it will be found’that the fond palate 
= a blackish: brown, — zine “= discolour eee — 

ueish gray toa grayish blaeis.. e gasworks at ten 
afford a curious-exam Toot these results. 

We cannot within the limits of an article enter into the particu- 
lars of all the various paints that to be manufactured from 


that metal. fast 


carried on in themanufacture of someironand zinc paint, with which 
chalk is la mixed. For white lead chalk and barytes are 
much empl especially the latter article, which carries with it 
the recommendation of a specific: gravity 
lead itself. For many other paints the softer Bath. stones nd 
down, venetian red and —, ochres, i 
their composition, as analysis‘ 
drawn from the foregoing remarks are that the best preservative 
of iron is its natural oxide, and this is exactly the material fro: 
which the best Torbay iron oxide > are manufactured. These 
[ aacger ms ne prepared are found to be far superior to any others 
or esiveness and affinity, while their surfacing properties 
have been proved to be in the ratio of more than 3 to 1 as against 
ordinary paints. 

An examination of the new iron screw pile‘pier at Herne Bay, 
and the pier recently opened at Teignmouth, will prove the re- 
sistance offered to sea water by their close affinity for the iron on 
which they are laid. The Bridge has: also just been re- 
painted with these paints. 

With regard to diseolouration from the action of gases, 
we may refer to the gasworks at Greenwich, and the 

oop line station at tle Waterloo terminus; both of which 
have been coated with them: The latter with the adjoining wood- 
work has been painted some time. The roof is-very low and com 


small d it to occupy nearly three months in ing through 
the press. It is entitled ** A return giving the date of the original 
contract, and the price to be paid Messrs. Mare and Co., under the 
terms of such contract, for her Majesty’s ship Northumberland. 
Copy of ence showing the circumstances under which 
the contract: was transferred from Messrs. Mare and Co., and sub- 
sequently takem: by'the Millwall Company, and the additional 
price agreed to be paid to the Millwall Company before proceedin; 
with the const ion of the ship; and return of all moneys id 
for, or on account of, the Northumberland up to the present date, 
and the further sum (if any) ordered to be paid, or still owing, on 
account of such vessel.” It appears that Mare and Co. — in 
December, 1862, to have the contract transferred to the Millwall 
Company, and, atthe request of the company, the Admiralty, in 
April, 1863, agreed to a modification of the terms: They consented 
to raise er oe se £44 12s. to £48 10s. ton, the rate at 
which the was being constructed, which) would increase 
the cost of the Northumberland to £321,117, instead of £295,295. 
In the return of moneys paid and owing it is stated that £436,154 
has been paid om account of the ship, including: her engines, leav- 
ing £500 still owing. The return gives the indenture and the 
schedule as.agreed between the Admiralty and the Millwall Com- 
, and the same documents as between my lords and the 
fiqudators; and altogether its a condition of great vicis- 
situde with regard to this ship. agreement the terms 
were again altered with respect to the 13th, tothe 17th, and final 
ao. In 1861, when the contract was made with Mare and 
, the ship was-to have been completed withimseventeen months. 
In the second contract, with the Millwall Compamy, it was agreed 
* that the period should be extended to sixteem calendar months 
from the of these presents, and the period’ of twenty-one 
months from the said 2nd day of September, 1861, within which 
the said vessel was to be built and delivered to. the said commis- 
sioners, shall be extended to i calendar months from the 
date of these presents.” The sum of £5000 agreed: to be paid by 
the said Charles John Mare over and above the amount of any 
other sums which he might have made himself liable to pay in 
case of the failure on his part in the due exeeution of the said 
contract, shall not be demanded by the said commissioners, their 
successors in office, or assigns ; but in lieu thereof, and in order to 
ensure the due completion of the said contractand of this 
ment, the following provisions sha!l be substituted ; that is to 
say, the payments'were to be made in seventeem instalments at 
the stages of progress defined in the schedule; but when the affair 
passed into the hands of the liquidators, the schedules were 
altered, for it statey that ‘‘the said liquidatorswand the commis- 
sioners have agreed to vary, in manner hereinafter appearing, the 
ditions of pa ¢ for the 13th and following instalments of 
the moneys payable under the said indenture : Nowthis indenture 
witnesseth, that itis hereby contracted, agreed, and: declared be- 
tween, and by the company, by the liquidators aforesaid, and the 
commissioners, as follows, that is to say, that the 13th, 14th, 15th, 
16th, and final conditions of payment mentioned in the schedule 








to the within written indenture shall be cancelled, and that the | 


of pay t mentioned in the schedule hereto shall be 
substituted for the conditions hereby agreed to be cancelled as 








fined and exposed to the action of the products of bustion from 
the locomotives, yet the colour of the paint remains unchanged. 
So satisfied are the Government authorities: with its general 
qualities that they have directed the Melville Hospital at Chatham 
to be coated with the same material. and it is: also being largely 
used in Woolwich Arsenal. 

In November, last year, we described the manufactare of these 
paints, and the opinion we then expressed of their merits, based 
upon practical trials, has been fully endorsed by the jurors of 





d: that the: within written indenture and every matter 
and thing therein contained, except so far as the same is varied 
by these presents; shall be as binding on the —_ thereto as the 
same would have been if these presents had not been made and 
executed.” It is rather amusing to find this last reference to the 
bindiny properties of the previous agreement, for in each case of 
stoppage the Admiralty agreed to increase the money payment 
and to lessen the quantity of completed works which was to be 
the basis of charge. 


| the plug is simply a by the hand, and 


SIR JOHN BROWN. 

WE last week briefly recorded that the head of the well- 
known firm of John Brown and OCo., of Sheffield, had re- 
ceived the honour of knighthood. This honour has recently 
been conferred upon Mr. Brown in consideration of the many 
public services he has rendered his country, the most prominent 
of which is the development of the clothing of our armour-clad 
fleet. The importance of the Atlas Works at Sheffield and of the 
manufactures there carried on, and the circumstance that they owe 
their position entirely to the energy and perseverance of Sir John 
Brown induces us to place before our ers a few particulars of 
the life and services of the man who, having honoured his 
country, is justly honoured by it in return. Sir John Brown isa 
self-made man and the architect of his own fortunés. He was 
born in 1807, and commenced his: manufacturing career in small 
premises in Furnival-street, Sheffield. As his business became 
speedily developed he was enabled to take the then newly-erected 
works of Messrs. Armitage, Frankish, and Baker, in Saville-square, 
adjoining the Midland Railway. The site covered an &rea of three 
and-a- acres, and additions have been made from time to time 
till upwards of twenty-one acresof land have been covered with 
closely-constructed buildings filled with costly machinery, and 
now known as the Atlas Steel Works, The whole of these exten- 
sions have been planned and carried out in construction by Sir 
John Brown without the assistance of any architect, and the 
major portion of the machinery was turned out in the works. At 
these works, which are admitted to be the best designed and more 
complete in the country, about 4,000 artisans are employed in the 
manufacture of armour-plates, ordnance forgings, shot, railway 
bars, steel springs, buffers, tires, axles, &c. To Sir John Brown 
is due the credit of having first introduced the iron manufacture 
into Sheffield; this branch of business is now giving employment 
to many thousands of artisans. mer process of manu- 
facturing steel, which has so reduced the first cost of making steel 
as to render it available for engineering construction in place of 
iron, was a failure until Sir John Brown commenced to develope it. 
He was also the first to introduce steel rails, which are now coming 
extensively into.use. The general belief in the railway world is 
that by the ultimate economy of these rails railway companies will 
be enabled very materially to increase their annual dividends, It 
is, however, chiefly the manufacture of armour plates which has 
won for the Atlas Works their great popularity; and here 
we find Sir John Brown leading the way; in fact he may be said 
to have been the pioneer of armour-plate making in Sheffield. He 
strenuously advocated the rolled system, which plan possesses 
many and great merits. Socially this business has created much 
uae. As a practical result we believe that nearly three- 

ourths of the ironclads of the British navy are clothed with 
armour-plates from the Atlas Works. Besides this nearly all the 
experimental plates required by the special commission on iron 
appointed by Government were made at the same works. Sir 
John added tothe task by supplying many costly experimental 
plates without charge. At the close of the Exhibition of 1862 Sir 
John Brown was awarded the gold medal for excellence in armour- 
oe, and he has just had awarded to hiin the sole gold medal 
or British armour-plates by the French jurors. Sir John wasa 
large guarantor for the Exhibition of 1862, and was made presi- 
dent of section 32 on steel and iron. He entertained in Lon- 
don and Sheffield the most distinguished visitors on that occasion, 
affording them facilities for visiting not only his own works 
but other large establishments in which they expressed an interest. 
In the same year the then premier of England, Lord Palmerston, 
came to Sheffield on a special visit io Sir John Brown at his 
residence, Shirle Hall, and manifested ,sreat interest in the various 
processes of manufacture carried on at the Atlas Works. In the 
spring of 1863 the Lords of the Admiralty, the heads of the war 
epartment, as well as the noblemen of the neighbourhood, 
honoured the Atlas Works by a visitof inspection. The various 
pr were ined, including, of course, the rolling of 
—- plates of ma and = forging. of —— = 
arger proportions than previously been prodaced in ~wro 
iron, anticipating what has since become a necessity. On this 
occasion their lordships were entertained at a banquet provided 
by Sir John Brown at the Atlas Works. The same spirit and 
energy which developed the manufacture of armour plates and 
steel rails has raised two companies of volunteer riflemen 
amongst the wor at these works, they having 
been entirely equip at the proprietor’s expense. For 
two yearsin succession Sir John was mayor of Sheffield, and 
declined to be elected a third time. During the two years of his 
mayoralty he dispensed between £6000 and £7000 in aid of 
charitable objects. He is also a town trustec and a church burgess, 
both appointments of the greatest local importance. He is'a 
governor of the Deakin Institution, President of the Yorkshire 
Choral Union, late President of the Sheffield Public Hospital and 
Dispensary, and a director of the Manchester, Sheffield, and 
Lincolnshire Railway. Sir John has been twice elected Master 
Cutler of Sheffield, a position which he occupies at the present 
time, and during his term of office he has carried out the long 
contemplated enlargement and embellishment of the Cutlers 
Hall, which is now almost Sir John Brown is a deputy- 
lieutenant of the West Riding, and)also a borough and county 
magistrate. In 1863 a requisition signed by 3000 burgesses was 
presented to Sir John asking him to allow himself to be nominated 
as a member of Parliament for Sheffielil at the next vacancy. This 
requisition was purely voluntary, and) the requisitionists pl 
themselves to support him without-reference to his political views. 
As chairman of the committee and treasurer of the fund raised at 
Sheffield for the relief of the Lancashire distress, Sir John can- 
vassed most actively, and was himself a liberal contributor. 
Throughout the whole of his active life Sir John Brown has 
devoted a large share of his time and money to the promotion of 
the moral and intellectual welfare of his townsmen without 
regard to sect or , to the improvement of the buildings of 
the town, and charitable and institutions, and the honour 
which has been conferred upon him is not a little gratifying to his 
fellow-townsmen. 


T. Winson’s New CeyTrat, Fire Breecu-LoaDING RirLEes.— 
Mr. Thomas Wilson, of Birmingham, has just submitted to our 











inspection his new breech- rifle, which we consider one of 
the most simple, direct and ‘in action we have ever witnessed, 
The action itself consists y of # plug sliding longitudinally in 


the rear of the barrel. The mere drawal of the plug suffices 
to open the breech, extract the cartridge case, and completely 

itfrom the chamber. On a fresh cartridge wy introduced 

thus, by two 

simple movements, the en of the action is affected, and 
all that is required for o clearing, loading, locking, and 
seourely fixing the breech for firing is accomplished, and so rapidly 
and certainly are these movements performed that the rifle can be 
loaded and fired twenty times in one minute. The entire me- 
chanism (except the trigger) for locking and disc ing the rifle, 
is situated in and carried by the moveable pis which appears 
strongly and neatly made, and can be detached from the breech in 
a moment, when required for clearing or other —_ Another 
very important feature in this rifle is its entire freedom from cocks. 
levers, hinged blocks, and in fact, every kind of projection about 
itsrear, which makes it exceedingly smooth to handle, and at the 
same time greatly reduces its cost, and facilitates its complete and 
rapid manufacture by machinery. Mr. Wilson, we are informed, is 
applying the same action to his new needle or self-clearing cart- 
ridge breech-loader, which requiring no cartridge extractor, can be 
made cheaper, and fired even more rapidly than his draw ¢artri 
breech-loader just described. The self-clearing a be - 
loader has recently been under trial by the Ord mmitt 
at Woolwich, and was well reported upon. The ammunition for 
this gun is exceedingly dagle and compact, and only half the 
weight and cost of the Boxer cartridve. We hope shortly to 
present our readers with illustrations of these guns. 
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THE BRITISH ASSOCIATION AT DUNDEE. 
(From our Special Correspondent.) 

THE tminary general meeting was held at one o’clock on 
Waledine: Sir Roderick Murchison, Bart., Vice-President, pre- 
siding. in the absence of the President, W. R. Groves, wae 
F.R.8., who was too seriously unwell to attend. After the 
minutes of the previous meeting were confirmed in due order, the 
report of the council was by Professor T. A. Hirst, F.R.S., 
viz.:—The general officers of the Association were requested by 
the council to inquire into the practicability of having lectures 
delivered to the operative classes when the Association meets 
in large towns. The officers having reported in favour of 
the occasional delivery of such lectures, and having like- 
wise ascertained that a lecture of the kind was desired by the 
local officers at Dundee, the council have requested Professor 
Tyndall to deliver one on Thursday next. The council recom- 
mend that Sir Roderick Murchison, rt., be elected a vice- 
ae tye at the present meeting. At their meeting on the 9th of 

areh the council also decided to r mend for election, as a 
Vice-president, the late Provost Parker. They afterwards learned 
with deep regret that death had deprived the Association of the 
services of so esteemed and zealous an officer. The name of M. 
Janssen has been added to the list of corresponding members. 
The council have been informed that the Association will be 
invited to hold future meetings at Norwich, Plymouth, Exeter, 
Edinburgh, Liverpool, and Brighton. 

The Kew report, read by Mr. J. P. Gassot, F.R.S., states that 
the following is the statement of the procedings during the past 





year:— 

“On the 18th of October last a joint meeting of the Kew 

inmittes, and the President, Vice President, and other officers 
of the Royal Society took place to take into consideration a 
communication which had been received by the President of 
the Royal Society from the Board of Trade relative to the meteoro- 
logical department, and to consider what reply should be 
sent. At this joint meeting it was recommended that the 
seein under whose care the meteorological observations, 

uctions, and tabulations are to made, should be 
under the direction and control of a superintending scientific 
committee, who should (subject to the approval of the Board of 
Trade) have the nomination to all appointments, as well as 
the power of dismissing the usual officials receiving salaries or 
femuneration. It was also understood that while the services of 
the committee were to be gratuitous, they would yet necessarily 
requite the services and assistance of a competent paid secretary. 
The Council of the Royal Society, on the 13th December, 1866, 
nominated the following fellows of the superintending meteoro- 
logical committee:—. General Sabine, Pres. R. S., Mr. De 
la Rue, Mr. Francis Galton, Mr. Gassiot, Dr. W. A. 
Miller, Captain Richards (Hydrographer to the Admiralty), 
Colonel Smythe, and Mr. Spottiswoode; and on the 3rd 
of January this committee appointed Mr. Balfour Stewart 
as its secretary, on the understanding that he _ should, 
with the concurrence of the Kew committee of the British 
Association, retain his present office of superintendent of the Kew 
Observatory. It was also proposed that Kew Observatory should 
become the central Observatory, at which all instruments used by 
or - red for the several observatories or stations connected 
with the meteorological department should be verified; the 
entire expense attendant thereon, or any future expense arisin 
through the connection of the observatory with the meteorologica 
yo ggg being paid from the funds supplied by the latter, and 
not in any way from money subscribed by the British Assoc ation. 
These proposals having been submitted to the Kew committee 
they approved of the Kew Observatory being regarded as the 
central observatery of the meteorological department, and of 
Mr. Stewart’s holding the office of secretary to the scientific 
committee superintending that department. When the me- 
teorological department was placed under the superinten- 
dence of a scientific committee one of the main objects 
contemplated was the establishment of a series of meteorological 
observatories, working in unison with the Kew Observatory, 
provided with self-recording instruments, and distributed we 
out the country in such a manner that by their means the progress 
of meteorological ph over the British Isles might be re- 
corded with great exactness, For this purpose it was propose! to 
. have observatories in the following places:—Kew (Central Obser- 
vatory), Falmouth, Stonyhurst, Glasgow, Aberdeen (probably), 
Armagh, and Valencia, Such a plan, of course, involves an addi- 
tional annual expenditure; but the appointment of a committee 
having been sanctioned in the first instance by the Government, 
and the estimates attendant thereon afterwards by the House of 
Commons, the arrangement may now be regarded as established 
without involving additional expense to the British Association. 

The treasurer's account was next presented by Mr. William 
Spottiswoode, F.R.S., showing £3467 16s. 7d. in total to the credit 
side; and the following items to the debit :—Expenses of Notting- 
ham meeting, printin; transactions, and salaries to permanent 
officers, £1414 2s. 2d.; grants of money made at Nottingham 
meeting, £1739 4s.; total, £3153 6s. 2d. Balance in hand at the 
London and Westminster Bank, £314 10s. 5d. 

THE PRESIDENT’S ADDRESS, 

The Duke of Buccleuch, having taken the chair, rose, and amid 
prolonged cheering which testified strongly to the high respect in 
which he is held in these parts, said:—-‘* Gentlemen of the British 
Association for the Ad t of Sci , and ladies and gentle- 
men,—As to what has fallen from Sir Roderick Murchison, I feel 
that, whatever bold deeds my ancestors may have done, or may 
have attempted, ps in one sense, I have attempted the 
boldest of them all. If it were only a question of physical endu- 
rance, or of dashing enterprise, 1 should not have felt abashed, nor 
shy, nor disinclined for the encounter. I think the old spirit of 
the Borderers would have carried me through. But at the same 
time I will avow that no man has any right to disparage himself; 
ho man is entitled to state that he is unworthy of the post he is 
called on to fill—whatever may be his private feelings as tv his fit- 
ness for the post. To state that he is unworthy is not only a dis- 
genes to himself, but is no compliment to those who thought 

im worthy of being placed in the honoured position. 
neither pay to myself, nor to those honourable gentlemen so un- 








TT compliment; but I will avow and confess, that though I | 
may considered fit for this post, I feel myself unequal 
to the task. I have been recommended to study, and I 


have studied with some care, those eloquent addresses that 
have been made upon former occasions 
guished and eloquent gentlemen who have preceded me in the 
chair which I have now the honour to occupy. I have been told 





I shall | 


| 
| 


by those distin- | 


} 
| 


that it is better and more usual upon such a great occasion as this | 


for the President to prepare his speech or address with care before- 
hand, to commit it to writing, and give an opportunity of having 
ii put in print for the convenience of the members of the Associa- 


tion, and also of those whose particular vocation and duty it is to | 
| things of that sort—there is not much science in that. Well, go to the 


communicate to the public that which passes at these public 
meetings. Unfortunately, perhaps, for myself, and still more 
unfortunately for you, I have not so done. I never in my life 
attempted to pen an address or to prepare a written speech to be 
delivered. If I had done so, and had had recourse to the produc- 
tions of the pens and heads of others, I might have read an address 
to you to-night in flowing language—full of science, full of infor- 
mation; but I could not have pretended that what I read came 
from myself. I preferred, then, rather to fail by speaking what I 
had to say direct from myself, as it came from my heart and from 
my head, than to have recourse to the assistance—-although most 
valuable it would have been—of the thoughts and pens of others. 
Their péns and their thoughts have been well employed. You 
may read their productions in the transactions of this Association. 
You may hear them at the different sections which you will be 


them of the fruits of the labour and toil they have expended 
on those necessarily studiously p: ad for their 
different sections? But, ladies and gentlemen, let me tell 

ou that when learned men have to address a learned 
2 every word, every sentence— even the very turn of a 
sentences, are keenly scrutinised and closely weighed. The mis- 
placement of a single word therein—perhaps we may say the giving 
too much vocal stress upon one portion of a sentence as compared 
with another, may convey a totally different impression from that 
which the person addressing you intended to convey. An unfor- 
tunate slip of the pen, or a slight error in the delivery of an 
address may mislead an audience. I have said too much ~ ane 
perhaps, in the way of apology for my position here, although, 
until I have been convicted of a fault, until I have been proved to 
have been deficient in respect of this Association, or in respect of 
this vast audience I see before me, I am not prepared in anticipa- 
tion to make any apology. I will neither depreciate your wrath, 
nor ask your forgiveness until I feel that I have laid myself open to 
the necessity of so requesting it. atever I may say here, I 
alone am responsible for what I state. I do not hold that, in any 
degree, this Association, or any branch of it, should be responsible 
for anything which I might individually advance; but I trust that 
nothing I shall advance will be hostile to the feelings and intentions 
and merits of this Association. When I consider the nature and 
intentions of this great Association—for great it is, powerful for 
good, and if ill directed, I fear powerful for evil, although I trust 
such never can be the case—I cannot but feel, and I am sure you 
will all agree with me, that one of the greatest gifts which Providence 
has bestowed upon man is great intellectual power. I do not 
mean the ordinary faculty of reasoning which is given to man, 
and which he possesses above al] the other living wonders of crea- 
tion—I do not mean that, but that to some in a greater degree and 
to others in a lesser degree, intellectual power is given not to be 
idly used or vaunted of, but as a sacred gift, and one to be made 
much of. It is a talent of the highest price; it is a talent vouch- 
safed to but few. There may be many more who possess it un- 
knowingly. but who unfortunately either have not had the oppor- 
tunity or the will to avail themselves of it. Happy are those men 
themselves, and blessed is it for this country and for the world, 
when they who have the intellectual power have also the will to 
exercise it; the power to exercisé it, atid to direct it aright. It 
varies in different persons; it is hot the same in all. With some 
you will see it take the form of the ‘great statesman; the great 
warrior, or the mariner; the + discoverer, or the traveller. 
You see it in all the great branches of science. You will rarely 
see that any one man possesses the full intellectual power to make 
himself master of the whole. But then we see these great minds 
seizing upon that topic or bratich which is most congenial to his 
spirit, and working at it assiduously and continuously, and with a 
will; not for the purpose solely of ndising themselves, or 
acquiring to themselves, or keeping for themselves a great amount 
af tnsuiedge in that particular branch, but of communicating it 
to the public for the general benefit of the commonwealth. 
Ladies and gentlemen, thisreminds me thatsince the last meeting of 
this Association, and within a very short time, one most dis- 
tinguished member of it has been gathered to his fathers—I mean 
Professor Faraday, one of the most distinguished men in his own 
branch of science, one whose mind had the greatest intellectual 
power, and who having also great personal will was determined to 
rise above that position in life in which he happened to be born. 
Happily for him he took a line, and sought a friend in one who 
was well able to forward his views; and I believe that in his own 
department of science no man was more prominent than Professor 
Faraday lived to become. In him we have to mourn one that is 
lost; but when we mourn one that is lost is it not an incentive to 
many others who may have been born in the same position as 
himself, or may, perhaps, have been born in other positions, in 
higher and better position than he was, to seize every opoprtunity 
of cultivating science, and instructing themselves in every way? 
Is it not an incentive to every man who —_ feel himself 
possessed of power, to push himself forward quietly, unostenta- 
tiously, at the same time, not for the personal pride of position, 
but for the more generous ambition of being a great benefactor to 
his country? I may be wrong, or I may be right—many may 
agree with me, or some may dis: with me—but I hold that 


soil requires that. Standing to reason is a good answer; but 
the man who gives it goes by the rule of thumb. We want a man 
with practical science and a knowledge of chemistry to tell us why 


we do these things? Why we apply one description of manure to 
one soil, and one to another? and why, if we apply this description 
of manure to one place and not to another, we apply it to the 
wrong place. Again, we have many other branches, take 
for instance. How many hundreds and thousands of 


might have been saved in this country, to individ and 
to companies, if the science of geology had been better 
understood? People have yet a very ex idea of 


geology. These geologians, they say, “‘ they manufacture the world, 
they create all the different formations of the world--at least 
they fancy they can, or some previous geologian has done so for 
them.” They talk about all the different series of rocks—the 
secondary, the tertiary, and so on—I don’t know how many kinds 
of tertiary; but what do they do? They don’t pretend to create— 
they have very great difficulty in explaining how these different 
layers were created, but they have studied the subject so that they 
can tell you in what part of the country you may find certain 
minerals, and in what other post ees spend a thint of money 
we 


and find none. I am sure it to many 
hundreds of thousands have been sunk in in pes Br lor that 
wonderful vein of gold in the shape of coal, and in other 
things which nobody would have dreamt of doing if a question had 


been asked of any ordinary geologist. And when I speak of 
geology it puts me in mind of another point. I was talking a little 
while ago of scientific education in schools. We want scientific 
education in our Universities. We want to have natural and 
physical science taught in our Universities. Itis not many months 
ago since a “nea mg effort was made to get an endowment for a 
geological chair in Edinburgh, which, we might say, is the cradle of 
geology—where it took its rise and flourished particularly, and not 
only that, but Edinburgh happens to stand in a peculiar geological 
formation, where almost every remarkable phenomenon is to be 
found connected with geology. Unfortunately that attempt was 
simply snuffed out. It met with a very cold reception. We were 
told:—‘‘Oh, if you want to endow a chair in Edinburgh, 
endow it yourselves.” In vain did we say that endea- 
vours had been made to endow the University of Edin- 
burgh, which happens to be very poorly endowed; and urge 
that as the efforts and contributions of almost all those who have 
responded to the applications have been directed to founding 
scholarships and bursaries to enable poor students who thirst for 
knowledge to avail themselves of the knowledge which might be 
afforded them, we thought the public purse might well afford 
a professor to teach them, and that to do so was really a matter of 
national importance. I cannot go through all the different sub- 
jects which are taken up in the sections of this Association. I 
will only call your attention to one in which I take some interest— 
namely, no teat There, great efforts have been made, and 
with signal success, by the British Association for the Advancement 
of Science, more tly at the Kew Observatory. What I 
and others haye wi on the Government of the day is the great 
importance of having renewed and carried on at our different 
= what were called storm signals, I do not mean that we 
ave asked the meteorological departinent of the Board of Trade 
to turn themselves into weather prophets-—to give us forecasts of 
weather—but, as they have the power of ascertaining the prevail- 
ing winds and storms by telegraphic communication over the 
whole of this country, and over the continent of Europe—over all 
the shores of the East, and to very distant parts—they can inform 
us where there are great disturbances of the elements prevailing. 
For instance, there may be tremendous gales of wind on the sow 
coast of Ireland and in the entrance to the Channel. Notice of 
that being telegraphed to Glasgow and to Liverpool, and to all the 
— upon the west coast, the commanders of vessels would 
esitate to set sail when they heard by those telegrams of the 
tremendous storms that were raging in the very part of the 
seas which they knew they must enter and pass within a very few 
hours. This is of immense value and importance; and I believe 
much valuable ar has been saved and many valuable lives 
preserved by the timely hoisting of the drum signifying bad 
weather; and those interested can easily, by application, ascertain 
where that bad weather is. At the Firth of Forth I have seen the 
drum hoisted indicating tremendous storms of wind and ris 








the acquirements of science, and that the diffusion of 
is, and ought to be, closely connected with true religion. If there 
is anything that has often struck me itis this, that the involuntary 
admission and confession of the ignorance of man is in no way more 
strongly manifested than in his great desire to acquire knowledge, 
than the inquisitiveness of man indicates previous ignorance of that 
which he inquires into. Now, what do men of science do? They 
search the heavens. They cannot make the stars—they know not 
when, nor where, nor how they were made. But from their ex- 
periments and theories they deduce certain results, and we are 
satisfied that they may be right. I am here talking of faith. 
Surely in no instance is faith more tried than when we are called 
to believe in what science teaches us.” Those of us who are unini- 
tiated, who have not studied deduction, cannot understand this or 
that which the man who has studied a particular branch of science 
looks upon as a thing as natural as that the child should learn his 
alphabet, and we trust in them—we believe in what they state. 
But what is it they do? They do not create these heavens. Their 
great object, as I can perceive, is this—they to uncover the 
great Maker’s works—to make them patent to all—and, through 
their exposition, to let us understand and reverence the Creator, 
they are only attempting to be the interpreters of Lis creations. 
Some men may say I put too low an estimate upon their position. 
I trust I do not—it is not intentional, if I do; but at the same 
time I cannot put discoverers of that which exists in a higher 
position than the author of that which is discovered. We heard 
to-day at the preliminary meeting a report made upon an 
important matter—namely, that of having science taught at 
our public schools — that it should form a portion of 
of the curriculum of study in every school. I quite agree with 
it, but I think you must not undertake, at all events in the 
first instance, to attempt to push it too far. If you do you 
will frighten people, and the thing will stop. They will say you 
want to make all the boys into juvenile philosophers. Now 
you may attempt that, but I defy you to succeed in doing it. 
I think it of great importance, however, to teach the elements of 
science in our schools. Give youths a taste for it, and when they 
have acquired this taste, those who have an aptitude for the 


} sciences will each be very much inclined to follow a particular 


science for himself. You can no more drive science intoa boy than 

ou can teach mathematics to a horse. If he has not a turn for it 

e will say it is a greater bore than Latin or Greek; but to teach 
him the elements of science is of great importance. What do we 
see every day? This is an age of progression. In every relation 
of life the discoveries of science are becoming more and more 
necessary. I need not go further for an example than the town in 
which we are at present assembled. Where would the prosperity 
of this town have been had it not been for science, You will say we 
have got a certain amount of manufacturers of flax, hemp, jute, and 


cultivation of these plants—go on to the preparation of these plants, 
and after they are cultivated the bringing them to this country. 
Do we not require some amount of science to build the ships, and 
to navigate them; and when these vessels come to port do we not 
require some sci in the production of the docks and harbours 
in which they are to lie? Then, again, when you come to the 
manufacture of the raw material, do we not requre some science 
in istry and in hanics? In ics, we require mathe- 
matics to begin with, with all those inventive faculties which are 
necessary to produce the machinery by which all these raw 
materials are to be made into useful articles of commerce. Is it 
not also the case when we come tocultivate the soil? What do 
people do now? Is it not the rule of thumb—the old story? That 
you must lime here on one farm, and manure there on another. 








invited to attend. Why, then, should I call upon them and rob | Youask why? The answer is, it stands to reason—because the 





that might be run, and yet not a breath of wind blowing at that 
particular quarter. Though they may have been out of the 
centre of the storm, which perhaps was raging in the extreme 
north, yet, by proper warning, masters may have been hindered 
from putting out to sea, while some who had not faith in this 
simple warning might have said, ‘‘ We might just as well go out 
to sea, as there is not a breath of wind here.” But then the 
newspapers come twenty-four or eighty hours afterwards, and tell 
of disastrous shipwrecks upon no very far distant portions of the 
coast. I have only given this as an indication, but it is one sub- 
ject in which I happen to take particular interest, and therefore I 
ring it before you. Well, the great thing I may say with regard 
to this Association, is that it is not exclusive nor reclusive. It 
will neither expel nor repel others, nor will it seek to include 
within its sphere other societies that ought more properly to be 
by themselves, but I believe it would be a very good thing for this 
society, and for the country generally, if a great many more scien- 
tific associations springing up throughout the country were, as I 
may call it, affiliated with us—looking to this society as their 
head director and sustainer. Ido not know, gentlemen, that I 
have any right to trespass any more upon your time—I have 
trespassed already too long perhaps. I will not say my matter fails 
me, for that would be an admission of ignorance, or of 
not paying proper attention to what might be required 
of me on this occasion, but I will say, with regard 
to that, that my — rather fails me in going much fur- 
ther. You must all be well aware of the excessive heat of this 
room. You may depend upon it that the excitement con- 
sequent upon the position in which I am placed, and the physical 
effort which I am obliged to make in attempting to make myself 
heard by all here present, are both very great strains upon my 
power, and I am warned at this moment, having had a bad sore 
throat when I came into the room, that if I do not ask you to 
excuse me from further addressing you, I might find my voice 
entirely fail, rendering me unfit for any further work. I must 
now, in conclusion, be allowed simply to thank the gentlemen of 
the British Association for the honour they have done me in 
placing me in this chair. I know it is no slight honour—I feel it is 
no slight honour—but, so far as in me lies, I will endeavour faith- 
fully to perform my duties, and I hope those duties will not be so 
eg as to show that you have been entirely deceived in 

aving selected a person for this high position who was totally 
unfit to be in this chair. 

Professor Phillips, in moving a vote of thanks, said that when 
last year at Nottingham it wa’ resolved to accept the invitation to 
Dundee, the Association was well aware of what would await its 
arrival, They knew well enotigh that the country of Brewster, and 
Forbes, and Thomas, and Rankine—the country of Hutton and 
Playfair, and Jamieson and M'‘Culloch—would not only receive 
them with pleasure, but would ¢ontribute its full share of infor- 
mation to the proceedings of the assembly. He was happy, also, 
on this occasion that the feeling of Scotland was represented by a 
gentleman whose name is and whose feeling is national— 
one who looked with no jealous and envious eye on any particular 

rtion of the proceedi it who, with a wise and statesman- 

ike acquaintance with the ptirposes, the achievements, and the 
benefits of science, gives us his prudent advice as to how we should 
continue our labours and make them more valuable than they 
have ever been. Most thankful, he continued, ought we to be to 
have so full and clear ah éxpression of the opinion of this 
British Association, namely, that it is not exclusive, but 
that it embraces all honest opinion touching the works of 
nature, having no fear whatever of the results which must 
happen from the investigation of those great works in a pure 
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and reverent spirit; but welcoming heartily f 
attempts to advance our of nature in every n, 
believing that it must be for the good of society and the honour 
of the Divine Creator. Now, it is often said that the pro- 
ceedings of the British Association have been manifested, as to 
earnestness at least, by the ample . of large funds 
devoted to the purposes of the body. It has been often said that 
many of our speculations and en’ have no immediate practi- 
cal bearing upon the useful ey of life—that if they answer 
questions bas A are questions of a high and speculative interest 
—not a stu Bee the great 


he a ine to tects cotta, bod’ who 
the delight of philosophers living in their ca and who 
have no share in the ale business of life. To thatthe answer is 
that there is no practical department in which our country is 
interested which has not been really advanced by the work of the 
members of the British Association, prompted, and in many cases 
aided, by the ample contribution of funds which has been contri- 
buted by meetings like thie, No other fund has the British Asso- 
ciation than the volun contributions of members who attend 
these meetings; and these contributions have been 
enough, in the course of -six years, to allow us to expend 
£60,000—not hogan Oy —not heedlessly—not in idle 
speculation—not in for coal—not in seeking for gold—not 
in any kind of cians fancies that may be thought of no 
+ use in practical life. No; they have been spent in the 
termination of sound principles, by means of which mechanics 
have been improved, chemistry has been advanced, navigation has 
been amended, and all other gs on which the — of the 
human society depends have improved. It may said, “‘ How 
are we to be benefitted by on those distant objects in space, 
of which we seem to know nothing except the light which comes 
from them?’ Well, if we gain from that nothing more than 
this—a yight conception of the magnitude of creation—we know 
nothing more than that the thousands of stars which stud the 
celestial spaces obey the same laws which govern this earth, 
and the planets that citcle around the sun—if we learn 
nothing more than this, that the constitution of nature has a 
law and a generality that runs through the most distant parts of 
the universe that we can trace—is not that a proposition worthy 
of the contemplation of intellectual men? Now, it is only by 
research of the abstract character that we often encourage that 
those things can be known. How else could you have the infor- 
mation which you will receive within a few evenings from Alexan- 
der Herschell touching the discoveries that have been made as to 
those seemingly aeeaalee flights of meteoric stars shooting through 
the heavens in this way and that way—these flights that have now 
been registered for many years, and of which each of our annual 
volumes contains most important ascertained data? In no other 
way than by the most abstract reasoning could we acquire any 
knowledge of this subject. Now what happened within this very 
ear? Are you not aware that within the last year the seem- 
ingly irregular flight of the November meteors has been strictly 
reduced to law. Still it may be said, Of what use to us is the 
knowledge of these meteoric objects, and of what use to us is the 
knowledge of their history? ell, it is of this use at least: it 
affords an example of the application of the highest and most 
curious scientific research. stone falls from the heavens, and 
you see it is a mass of iron for the most and you 
wish to know something of its history. ell, you trace 
its history probably by the aid of abstract mathematics. 
But you trace it in another way, and you go to the Master of the 
Mint, and he analyses this stone, and he finds in it a most curious 
thing. You all know probably that metals of a kind, 
when greatly heated, absorb gases of various kinds, according to 
the nature and according to the exposure you give to them. Some 
of these metals—like silver, for instance—in the course of their 
being melted and refined absorb oxygen, and give it out when 
they become cold, though not the whole of it. Others absorb 
hydrogen, and among these iron is a remarkable example. It 
absorbs an uncommon — of hydrogen when it gets access to 
that gas, but there is none in the common form in which iron comes 
from your furnaces, I am now speaking on the authority of my 
friend Dr. Odling, and I know that he is a good authority—and 
his statement is that in the case of a piece of iron which you can 
take in your hand—that the mass of iron which you hold 
contains within its substance a great mass of ft though 
in a particular condition, If the gas was expanded into space, 
it would occupy several times the bulk of the mass of iron 
ou hold in your hand. Well, when these experiments have 
ion made you see how much hydrogen is absorbed by the 
iron when it is in the condition I have referred to. Now, 
let us consider meteoric stones. A meteoric stone which 
descended hundred of years ago still contains within 
its substances gases which it had absorbed in some earlier 
part of its history. That gas has been examined, as ex- 
tracted from the distant realms of the stars, and now it shows that 
that stone, when heated, had passed through a zone of hydrogen 
It absorbed the gas, and never delivered it out till the present 

=. Graham inspected it, and has shown this result. Now, 
observe how this fits with the beautiful experimental researches of 
Huggins — the far distant nebule and other objects in the 
heavens. You know that amongst them the volume of hydrogen 
has been recognised, and some of you have had the pleasure of seeing 
a flaming star, which has been visible during the last twelvemonths. 
I feel that I am speaking as one who enters strongly into the large 
generous sentiments of our President on this occasion. I am 
producing these few remarks to you to show that the men of this 
day are not inactive. I am producing to you the proofs of 
that great man we have lost. We shall never cease to 
regret his death. Nevertheless, our duty is to supplement 
as well as wecan the kind of work he was engaged in. We 
shall not have again araan to explain to us the condensation 
of gases into liquid. We shall not again have a man to 
change the magnetic force into the electric current, and 
make it do the work of electricity. We shall not in have 
a man to do what Faraday did, who taught us to belie ve that 
throughout all nature runs a susceptibility, at least a magnetic 
force; but I trust we shall have some future Wheatstones who 
will know what to do with the discoveries we may yet receive, 
and carry further those proofs of the advantages of the abstract re- 
searches for the advancement of practical knowledge. One word 
more. I stand before you as a special friend and colleague of Sir 
Robert Murchison. This might bé a reason with some, I may 
say almost every wy but myself, for not saying a syllable 
on geology; it no reason with me who have worked 
with him almost all my life, and who knows the broad generous 
views which he takes on ull geological subjects. Therefore, let 


me say one th respect to another lecture which you will 
hear on this occasion—-I mean the lecture on the geology of Scot- 
land—and es ly upon the explanation which it will afford of 

ur moun scenery, lakes, and rivers—which will be delivered 


y Mr. Archibald Geekie. At any rate, our noble President has 
shown us that geology is no mere abstract science. Mr. Geekie 
will show you that it is capable to minister to the purest and most 
delicate enjoyment which can affect the human mind in the con- 
templation of nature. His address I shall not presume to anticipate 
by any further remark than such as I have made. Mr. Geekie 
will show you the cause which has produced your mountains, 
and will show you the cause which has coostonnd yon varied and 
magnificently-lying sea coast, the reason of the | ary hollows which 
mark your country, the principal causes which have been in action 


in producing every beautiful stream and waterfall. Thus, then, 


for the objects of the British Association. They embrace the 
highest current of research that man can enter upon in the works of 
nature, for we can enter upon the research of everything which will 


be for the benefit of man, and also for the honour of God. If I 
further show you that we produce good practical results, and that 
we minister practically to the wants ond enjoyment of mankind, 
surely I have done — to commend this Th of the Asso- 
ciation to your favourable consideration, Now I have just one 





ane ‘duty to perforiii, 48d a + happiness it is to me to be 
lowed oe cchioe it. Truly = really in the spirit inculcated 
by our honourable President, and feeling, as I do, the great advan- 
f hi in the +. manly exposition a 
views touching our operation, I u to accept this pro; _ 
that we return him our thanks for the address he has 
delivered to us, and make request of him that he will be willing to 

rmit that it should be p: and circulated among our members 
‘or our instruction and tion. 

Provost Hay, as chief magistrate, seconded the motion, and gave 
the noble President and the members of the British Association a 
most hearty welcome to Dundee, and after a short speech the 
Duke of Buccleuch made a suitable reply. 





Dundee, Thursday. 


This morning at eleven o'clock, Section G, Mechanical Science, 
met in the Watt Hall, Constitution-road, Dundee, under the pre- 


sidency of Professor W,J.Macquorn Rankine, C.E., LL.D., F.R.S., 
who delivered an opening address, of which the following is an 
abstract :— 


The President of the section, in opening the proceedings, said it 
was well known that the most important of the proceedin 
at the annual meetings consisted in recei reports of scientific 
researches made during the previous year and planning those to be 
made during the ensuing year, whether by observation and experi- 
ment or by coll and ting information. The 
proposals for such researches ated in the committees of the 
several sections were then considered by the committee of recom- 
mendation, and were finally sanctioned by the general committee, 
and the reports of them were read to the sections with whom the 
proposals originated. He thought it might be useful on the 
present occasion to lay before the meeting a brief summary of the 
researches which had been made or recorded at the instance of the 
Mechanical Section since 1850, As that was the year in which he 
became a member of the Association, he would refrain from 
extending the summary to earlier years, because that duty could 
be better performed by some member who had taken part in the 


proceedings of those years. 


i, or MATERIALS, 
This subject Rad recei as its importance deserved, a | 
share of the attention of sec The follo Sere th6 
reports which the section had and the dates of the meet- 
ings at which they had been read :— 

1. ‘Mechanical Properties of Metals as Derived from Frequent 
Meltings,” 1853, 

2. “Tensile Strength of Wrought Iron at Different Temperatures,” 


1856. 
8. “ Resistance of Iron Tubes to Collapse,” 1857, 1858. 
4. ‘Resistance of Glass Globes and Cylinders to Collapse,” 


1858. 

5. ‘* Effect of Vibratory and -continued Changes of Load on 
Wrought Iron indore? aun, 4061, These five reports were the 
work of Dr. Fairbairn, and they contained the solutions of ques- 
tions of the highest importance—practical as well as scientific. 
The third of them, in particular, contained the of anew 
law in the strength of materials; that which gonnects the re- 
sistance of a flue to collapse with its t eter, and 
length, and the correct application of which is essential to the 
safety of steam boilers. e fifth of them contained the first 
determination, with any ap h to precisi 
safety in engineering structures of wrought. iron. The corre- 
sponding factor for cast iron had been determined by parliamentary 
commissioners on the application of iron to railway structures. 

6. *‘ Adaptation of ore het eg Rigel 1857, 
1858, by W. Yin. — is report, t! should be 
mentioned, as nn one ted to the solution of the same 
guestion, a paper 860. 

7. “ Strains in 





by Mr. P. W. Barlow, read in 1 
the Interior of Beams,” 1862, by the Astronomer- 


Royal. 
qn Strength of Materials in Iron Shipbuilding,” 1965, by Dr. 


‘airbairn. 
Next followed a series of reports of high interest, rela’ 
to the application of materials to the art of national defence, _ 

9. ‘* Durability arid Efficiency of Artillery,” 1855. A provisional 
report by a committee, containing suggestions for researches. 

10. “‘ Resistance of Iron Plates to Pressure and Impact,” 1861, 
by Dr. Fairbairn. 

11. ‘‘Mechanical Properties of Iron Projectiles at High 
Velocities,” 1862, by Pr. Fairbairn. 

12. “ Rifled Guns and Projectiles,” 1862, by Mr. Aston. 

13. “ Penetration of Armour Plates and Iron Clad Ships,” 1866, 
by Captain Noble. It was unnecessrry to enlarge upon the 
value and interest of the results recorded in ‘the last-mentioned 
report, which must be fresh in the recollection of the members, 
having been read at Nottingham, and printed in the latest volume 
of re They constituted the greatest step in advance which 
had hitherto been made towards accurate knowledge of the 
quantity of work required, in order to pierce a given target with 
a given projectile, and the quantity of powder required in order 
OO Me bonis 1 Pro f the Atlan l h Cable, 

echanica perties of the tie Te Cable,” 
1864, by Dr. Fairbairn. — 
Motive PowER. 

The obtaining of motive power by means of steam had, toa 
great extent, been idered in tion with the propulsion 
of vessels, and came under the head of steam navigation, which 
would be mentioned further on. The following were the reports 
rela y to motive power:— 

1. “On the Vortex Waterwheel,” 1852, by Professor James 
Thomson. 

2 “On Water Pressure Machinery,” 1854, by Sir W. E. Arm. 





Two reports containing valuable information as to two classes of 
hydraulic prime movers. 
».. on the Density of Steam,” 1859, 1860, by Dr. Fairbairn and 
r. , 


5. “Gun Cotton,” 1863, 1864, 1865. In these reports by a com- 
mittee it is shown how gun cotton is adapted to various purposes by 
suitable mechanical preparation. 

HYDRAULIC ENGINEERING. 

1. “On the Water Supply of Towns,” 1855, by Mr. Bateman. 
A report of great interest on a*subject worthy of the continued 
attention of the Association. 

2. ‘*On Rainfall,” 1864, 1865, 1866. A series of reports by a 
committee, based chiefly on observations collected by Mr. Symons. 
These will probably be continued annually. 

3. “On Weir-board Gauges,” 1856, 1858, 1860, 186], by Professor 
James Thomson. Reports containing the results of experiments 
on the gauging of the flow of water in streams by means of ‘‘ notch 
boards,” showing how accuracy is to be ensured in such gauging, 
and in particular the properties and advantages of triangular or 
V-shaped notches. 

4. “Tides on the Trent‘ind Humber,” 1864, by Mr. Oldham. 

SHIPBUILDING AND STEAM NAVIGATION, 
1, ‘The Strength of Materials in Iron Shipbuilding, and the 
ce of Armour Plated Ships to Penetration,” were referred 
a Tonnage of Ships,” 1856, 1857, by a Committee. 
T o} Ps, + by & . 

3, ‘Steam Navigation at the Port of Hull,” 1853, 1859, 1861, 

by Mr. Oldham. 


on Ae Shipbuilding on the Tyne, Wear, and Tees,” 1863, by 
r. er. 

The three preceding subjects partake of a statistical as well as a 
mechanical character, 

5. ** Lifeboats,” 1854, by General Chesney. 

6. “Statistics of Lifeboats and Fishing Boats,” 1857, by Mr. 
Henderson. 

7. “* River Steamers,” 1858, by Mr. Henderson. 

8. “‘Mercantile Steam Transport Economy,” 1856, 1857, 1859, 
1861, by Mr. Atherton. 

9. ‘‘ Shipping Statistics,” 1858, by Admiral Moorsom. 

} Dy: tance of Water to Floating and Immersed Bodies,” 
1865, 1866. Report of experiments by a Committee. 

ar “Steamship Performance,” 1857, 1858, 1859, 1860, 1861, 1862, 
1863. 

A series of reports of data collected from various quarters by a 
committee, presided over at first by the late Admiral Moorsom, 
and afterwards by his Grace the Duke of Sutherland. 

Referring more especially to this last mentioned series of reports, 
(and also to the reports of the experiments of Mr. Scott Russell, 
on Waves, ona previously to the period to which this sum- 
mary is limited), it may be held that the reports and archives of 
the British Association contain perhaps the greatest mass of data 
of experiment and practice ever brought together for the purpose 
of improving the science of the designing and propulsion of vessels. 
The bulk of that mass of information is so great that it was 
advisable to a a committee last year for the purpose of con- 
densing it, and a report by that committee will be laid before this 


meeting. 

The use of the jet-propeller has lately been revived and extended, 
and in future reports it is highly desirable that examples of its 
performance should be recorded. 

ANCE. 


Conver. 

1, “Railway Brakes,” 1859, by Dr. Fairbairn. 

2. ** Sound Signals at Sea,” 1861, by Professor Hennessy. 

3._“* Fog Signals,” 1863, 1866, by a Committee. 

m4 bey reports contain ts of great importance to the 
public safety, 

The atten of the Association was called last year to Mr. 
Fell’s method of as ing steep gradients on railways by the help 
of a central rail. That invention appears to have been perfectly 
su 

METALLURGY. 

The President said that although no report upon metallu 
had been presented to this section within the period'to whi 
this summary referred, he considered it essential to its completeness 
to mention two ordinary communications to the section, in 1856 
eae ji Rag eorey on his aes of pais iron = 
8 a su to whic! e section might well devote a 
share of their attention. ~~ 

AGRICULTURAL MACHINERY. 

No report on this subject had ever been laid before the section, 
but an ordinary paper had been read in 1853 on the history of 
reaping és, by Mr. Crosskill. The inventor of the first 
Laer oe ys f successful reaping machine, the Rev. Patrick Bell, 
resided at 86 great distance from Dundee; and he hoped that the 
meeting if possible, be favoured with the presence of so 
great a benefactor to agriculture. 

Reports had been made on the following subjects, at the instance 
of the Mechanical section, in conjunction with various other sec- 
tions of the Association:— Weights and measures, 1864, 1865, 1866 ; 
Patent laws, 1858, 1859, 1861; Scientific evidence in courts of law, 
1866. (Continued on page 204.) 








THE LONDON SHIPsuILpING Yarps.—The absolute dearth of 

work in the shipbuilding yards on the banks of the Thames still- 
continues, atid it is a sad though patent fact that there are not at 
the present time four vessels on the numberless slips between the 
steamboat pier at Millwall and the Victoria Docks. The ground is 
tenanted only by poles and scaffolds, except in one yard, where 
tubes are being built for the pneumatic railway, and that occupied 
the Thames Ironworks, where a large ironclad, designed by Mr. 
d. , is in Course of construction for the Prussian Government. 
All other establishments having a river frontage seem to do better 
than shipyards, and it is evident that builders on the Clyde have 
— ve fiatural advantages over those on the Thames. Iron 
and coal are both close at hand, labour can be obtained at a cheaper 
rate, and the alleged superiority of London over Glasgow work- 
manship is now more fanciful than real. It is hard to understand 
how, under these circumstances, the iron shipbuilding trade on the 
Thames is likely to be resuscitated with profit to those con- 
cerned, 

RATLWAYS IN IRELAND..—We have before us the last report of 
the London and North-Western Railway, a concern which is man- 








These communications had not been printed amo: the reports | aged by one d of directors. It comprises 1274 miles of rail- 
but only in the proceedings of this section, being merely abstracts of | way; those of Ireland are 1838 miles. The following comparison 
researches which ared in detail in the ‘ Phil ical Tran- | may not be uninteresting to our readers :— 
sactions,” but the importance of the results con in them Capital. ys Eanes. London and 
made it necessary to refer to them now. These results contributed North-Western. 
the first direct determination of the density of steam, and besid Ordinary shares os 0c co ss M@iQOGh7m 1. 31,008,701 
their cal value they furnished a most remarkable confirma- Leums sueeee: & ae 10:242,396 
tion the | ical th of I aa ** * ** ** AJ * | ta ee . ¥ ’ ne 

4, “Steam Boiler Explosions,” 1863, by the Astronomer-Royal. Total capital .. e+ 96,995,101 .. .. 40,629,149 
peor bi | the great explosive energy possessed by a mass of liquid MNCS OPER. oo 2. oe oe 00 1838 4. . 197 
water at a hig température. Passengers .. 4. .. «+ «+ os EB,N7B649 .. .. 21,682,625 

The President here observed that it had been established beyond |  Wetinr expenses “2 72 2. i] “gowatt loll Suntan 
a doubt, according to the second law of thermodynamics, that the gp peg Ediemiele 4150 2. 2. 2,866,849 


utmost quantity of work which can be got by the expenditure of a 
given quantity of heat depends on the limits of temperature 
between which the engine works, is in dent of the nature 
of the fluid to which the heat is applied, as water, ether, air, 
a The means of on the economy of heat in thermo- 

ynamic engines are of thrée First, working expansively, 
80 as to obtain from the heat applied to the fluid all the work that 
is possible between given limits of temperature; this has probably 
been already carried to the utmost extent practicable. Secondly, 
increasing the range between those limits of temperature; to this 
there are bounds set in practice by the conditions of durability and 
safety; and Thirdly, diminishing the quantity of heat which goes 
to waste from the furnace. The last is probably the means which 
at present holds out the greatest probability of improving upon the 
economy of the most economical steam engines of the present time. 
It is probable that the use of rock oil as fuel may contribute to- 
wards that result, and something may perh be hoped from the 


direct use of the products of combustion to drive the 


engines, 





Proms per-eemt. .. cc cc co bh 34 00.0 j 

We do not expect the receipts the Irish railways can, under 
any system of management, equal these of the London and North- 
Western line, but we believe tay be very considerably in- 
creased, This, however, cannot lace under the present 
—— of management, which stead of accommodatin, 
the traffic, and thus prevents the ment of the resources 
the country. The articles of agricul roduce which form the 
bulk of our exports are of a aracter. They require 
cheap and rapid transmission to market, and everything that will 
facilitate their transit will give them to the consumer in the 
ae ge perfection, and thus enhance their value to the producer. 

resh meat, fresh butter, fresh ens, fresh poultry, are all mote 
valuable than when stale; and we advocate greater railway facili- 
ties as a step to national improvement; they will be more beneficial 
to the farmer than to the shareholder, though both interests may 
— and co-operate in their mutual advancement.- -Waterford 
‘w 
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PARIS EXHIBITION—BELGIAN GOODS LOCOMOTIVE. 
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ABBEY MILLS PUMPING STATION—SECTIONAL ELEVATION AND PLAN OF BOILER. 
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ABBEY MILLS PUMPING STATION—METRO- 
POLITAN MAIN DRAINAGE, NORTHERN 


OUTFALL. 
No. II. 


In our last impression we described at some length the engines 
and pumps to be erected at Abbey Mills. We this week illustrate 
one of the boilers, and give, on 206, one elevation of the en- 
gine-house, The building is rapidly approaching completion. It 
is, as we have oy e ined, cruciform in plan with the 
boiler-house, a distinct milding, running across the back, while a 
handsome chimney stack will rise on either side. In our engraving 
a portion of the boiler-house is seen at both sides. 

The walls of the engine-house are of white brick with dressings 
of Portland stone, of which material are formed the moulded 
bases to the piers and the moulded and carved capitals to same 

.on the engine and beam-room floors, which we shall illustrate in a 
future impression. 

The engine-house is faced externally and internally with the 
best white facing bricks, and with length headers, regularly 
and thoroughly tied into the thickness of the wall. The piers on 
engine-room floor have three bands of red brick. The arches 
external and internal to both engine-room and beam floors are of 
coloured bricks, in two tints, red and buff, laid in alternate bands, 
and having a 43in. course of red bricks on the extrados, which on 
the exterior of the building is weathered and moulded with 
hollow mouldings, the bricks are pe and rubbed, set and 
jointed in fine putty, coloured red and black. 

The external arches on the room floor have moulded and 
stopped chamfers, and those on floor nail-head ornament cut 
on their outer arrises. The end windows on the beam floor have bead 
moulding on the internal arches and jambs stopped the 
sill, and moulded archivolts of Portland stone round the external 
arches. The windows on the engine-room floors have archivolts of 
Portland stone with moulding internally stopped 6in. above the 
capitals." The outer arrises of piers, in and external, are 
cut and rubbed to chamfer, with moulded stops, as shown, and 
generally all chamfers and ranqe cut and rub The course in 
cornice is worked in plain face in Portland stone. 

The panels under the windows of engine-room and beam floors 
and between the cantilevers in the cornice on the exterior, and 
the = under the windows of the beam floor in the interior of 
the building, are filled in with encaustic tiles in three colours— 
buff, black, and red. 

There are to be four entrance doors to the engine-house at the 
ends of the arms of the cross, framed and meciael, with eight orna- 
mental sunk pee and meeting beads in front and flush at 
back, hung folding with wrought iron ornamental hinges back and 
front. Each of these doors havea ight over, with solid fir 
wrought and grooved moulded frame, and filled with orna- 
mental ironwork on each side of the glass. 


—_ sides, and the upper panels glazed with polished British 


plate. 

The shape of the roof will be readily gathered from our illustra- 
tion. It is to becovered with lin. grooved and 

and the whole slated with the best Duchess slates, 24 inches by 
12in., of two tints, arranged in horizontal bands, which will form 





a plain pattern on the surface, and secured to rs Se 
copper nails in each slate,—each having alap of 


The wood mouldings on the ridges will be covered with 6 Ib. lead 


rolls and flashings. The enrichments on the moulded roll round the 
curb will be cast in lead, and screwed on with copper screws. There 
are sixteen dormers for ventilation in the sides of the roof, and four 
larger ones, one at each | built upon the main walls of engine- 
house of brick and Portland stone. The openings to the smaller 
dormers to be wrought stop-chamfered semicircular headed fir 
frames filled in with wrought ornamental boards as shown, but the 
larger ones to have wrought stop-chamfered fir frames with orna- 
mental semicircular head and ornamental cast-iron mullion. The 
dormer roofs will be framed into the timbers of the main roof, the 
timber rafters of which, in the case of the smaller dormers, will be 
stopped sills of fir framed to op tty nn dag 
lower purlines stopped against side well of dormers. In the large 
opening the timber rafter of the main roof is stopped at the se- 
cond purline, to which it is secured by a bolt. The roofs of dor- 
mers will be covered same as main roof, and have 6b. lead ri 
and flashings. The hip-knob on top of coping to be finished with 
ornamental ht finial, as shown. th 

iron of ornamental pattern as shown, the flanges for joint outside 
at back and bottom, and inside at front, and ornamental cast iron 


rain waterdown-pipes connected therewith at all the external 


and internal angles of the building. An ornamental cast iron crest- 
ing fixed to ri throughout, and returned round flat under the 
ome. 


This dome surmounting the roof will constitute a conspicuous 
feature. It will be carried on four large wrought iron ribs, joined 
together at top with a wrought iron girder or curb, The four ribs 
are composed of angle iron, with top and bottom of plate 
iron, the web filled in with wrought iron scroll work, rivetted over 
wrought iron hoops, or rings, passing L irons of rib, The 
rings are welded in one piece, and are of the following dimensions:— 
The one, 3in. by pin. thick; the next size’ below, 3in. by 
gin. k; the next, 2}in. by fin. thick; and the bottom one 

in. by gin. The solid portion of the web of the brackets is com- 


the eight ribs of ish oak, and the pieces and mould- 
on the outside of oak, the covering of deal lin. thick at 
and jin. thick at top, and the inside 


e gutters to be of cast |" 





with iron tongues. The roof is to be covered with slates, and the 
ridges covered with lead, same as engine-house roof. This part of 
the structure is well advanced towards completion. 

The roofs of the dormers are of fir framed, and will be covered 
with slates, nailed to inch boarding and lead ridge. A wrought 
iron bolt passes through the top of dome, connecting the two cast 
iron shoes that receive the ends of external and internal ribs. 
The octagon ornament at top will be of cast iron, secured by the 
centre bolt above mentioned. The window sashes are of cast iron, 
with* circular copper casements in the head made to open for 
ventilation. The caps of the columns outside are cast loose, and 
will be pinned on. The ornamental cornice round the interior 
is of cast iron, screwed on to the wood lining with copper screws, 
and ‘the pendants to the eight ornamental cast iron ribs are to 
be of wood. The bases of the finials on the tops of the dormers, 
as also on summit of dome, are to be of w covered with lead, 
and the ornamental finials of wrought iron, gilded. 

The junction of the roof of the engine-house with the square 
portion of the dome is effected by an L-iron passing from out- 
side of curb to outside of rib of dome on a line with the 
rafters of the roof, so that the end of the purlines rest on it, 
The L-iron is kept in its place by frame of T-iron struts with 
flat iron diagonal ties. This frame is covered with lin. boarding, 


and will be covered with the same slates as other portion of roof 
with lead rolls and flashing, and 7 Ib. lead flat at corners formed 
by the nee eas from the po ener We have said nothing 
as yet of the f ms and the culverts by which the sewage is 
ving guing © seaatl sustioull view of ts engine Shun penen 

& genera view of the engine-house, pum 
Sak, ek Ge cee i ty fall deocigtive 

of tae fe Angee and costly work. We omitted 
wae last week that the contractor for this is Mr. William 

ebster. 





THe BRITISH ASSOCIATION.—Those who wish for full reports of 
all the sections of the British Association, will find them in the 
Dundee Daily Advertiser, which will have a great staff of reporters 
and printers at work all through the meetings. This is one of the 
few provincial papers which uses a Hoe’s American machine, and 
it has a very large staff, and handsomely fitted up offices. 

LAUNCH OF THE ILLYRIAN.—On Saturday m , about half- 
~- eleven o'clock, this \splendid vessel was launched from the 

po} yard of Messrs. Harland and Wolff, Queen’s 
fast. In consequence of the state of the weather the 
spectators were not so numerous as at previous occasions of the 
The launch was most successful, and when the great ship 
on the water her graceful lines and ions were the 
Soa a S any ane 
sister to the Iberian, launched from the same yard on June 
and tho Lstesten iennsied on. iianc 10. The Illyrian, like the 
other two has been built for the firm of Bibby, Sons, and 
Co., of Li and it is understood she will be employed in the 
trade of the East. She is the fifteenth vessel ilt by Messrs. 
Harland and Wolff for the same firm, and one of the largest vessels 


in the world, the Great Eastern being the only ? longer than 
i 


A 


either of the sisters Istrian, Iberian, or Illyrian, which are each 
401ft. in length 37ft. in breadth of beam, tons register, and 
a of 4000 tons burthen: The [il is classed Al for 
twenty years, and will be fitted up with all the recent improve- 
ments, 
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THE BRITISH ASSOCIATION AT DUNDEE. 


| Latest INTELLIGENCE BY TELEGRAPH. | 
Thursday Night. 

At eight o’clock Dr. John Tyndall, F.R.S., gave his lecture to 
the working men of Dundee on “Force and Matter.” The 
Duke of Buccleugh presided, Sir John Lubbuck, Sir Samuel 
Baker, Sir William Armstrong, Professor Roscoe, and others were 
on the platform. It was delivered in the Kinnaird Hall, which inside 
strongly resembles St. James’s Hall, though it is not so large. 
It has a gallery for the public at one end; two and 
somewhat alight side galleries have just been erected, whilst at the 
other end raised rows of seats, surmounted by an organ, com- 
plete the resemblance to St. James’s Hall. Long before the time 
announced for the lecture the hall was filled to overflowing by 
about 2500 people, who had long previously bought up every 
ticket which the managers would sell. An electric lamp was 
fixed on each side of the lecture table, rather in advance of it, 
to project images upon two screens fixed on either side of the 
great organ, Unfortunately the construction of the room was 
such that a hundred or so of the audience were so placed as to 
be able to see only one of the screens, 

Dr. Tyndall of course made the lecture very simple and 
elementary. He illustrated the motion of atoms and the dif- 
fusion of rays of radial heat, by means of the motion of two 
ivory balls. He showed how the atoms may gradually increase 
their motion and throw out waves of light, by means of a long 
platinum wire in front of the lecture table, which gradually 
became white hot by the transmission of a current from a sixty- 
cell Groves’ battery. Gradually and clearly he led his listeners 
up to the law of the conservation of energy, and explained how 
force is never lost. The mutual attractions and repuisions of 
two freely suspended insulated galvanic cvils were shown, and 
he caused much amusement by turning a poker into a strong 
magnet, by means of insulated coils slipped over it, showing 
that the greater the number of coils the greater the magnetism. 
One of the neatest of his experiments required considerable 
skill to project the desired image upon the screen. To show 
the magnetic lines of force produced by dusting iron filings in 
the neighbourhood of the two poles of a permanent magnet, it 
was necessary to project a magnified image upon the serecn, and 
it was desirable that the lines should be illuminated by trans- 
mitted light. ‘he iron filings were dusted upon a glass plate, 
and this of course could not be placed perpendicularly on its 
edge for insertion in the lantern in the usual manner. Professor 
Tyndall overcame the difficulty by placing the electric lamp on 

its back, so that the two carbons 
F worked horizontally, as at A, B. The 
( light then passed through the lens E, 
ph and the glass plate K, P, which carried 
the magnet and iron filings. The 
mirror F reflected the image at right 
angles through the second lens H, 
which brought the whole to a focus 
upon the screen. The heat from the 
carbon points is usually so intense 
that it would crack the lens E; to 
A B avoid this casualty, last night Prof. Tyn- 
‘ 7 < 4 dall tixed some flat circular pieces of 
glass at the bottom of the tube, at C, D, Experience proves that 
green pieces of common glass crack when placed thus over the car- 
bon points more readily than white glass, because of the molecular 
constitution, and white patent plate is found to answer best. 
Last night he used both green and white glass, and in the place 
of iron filings he employed Taranaki iron sand from New 
Zealand, which is finer and found to answer better than common 
iron filings. After projecting the image oa the screen and 
dusting the magnets with iron sand, the glass was gently tapped,and 
the lines of magnet force developed themselves on the screen 
with great clearness and beauty, amid the loud applause of the 
audience. Among the more beautiful of the other experiments 
he exhibited, was the decomposition of nitrate of silver by the 
electric current. Two fine platinum electrodes were carefully 
adjusted in a small decomposition cell, so that the two wires 
should be at an equal distance from each other throughout their 
length, and quite clear from the sides of the cell, which was filled 
with the silver solution. This arrangement was then placed in the 
electric light microscope, and the image projected upon the screen, 
and when the current passed, long lance-shaped threads of me- 
tallie silver grew rapidly on one of the wires, some of the reduced 
metal falling to the bottom of the cell directly after its forma- 
tion. He reduced acetate of lead in the same manner. Experi- 
ments like these require great boldness on the part of the 
lecturer, for not only must the platinum wires be delicately 
arranged, but it is necessary to vary the battery power used with 
each salt, as too much power will reduce the metal in the form 
of mud, instead of in fern-shaped filaments. The phenomena of 
crystallisation were likewise shown upon the screen, the salts 
chosen being chloride of ammonium, and ferridcyanide of potas- 
sium. Altogether, the lecture of Dr. Tyndall, being in itself 
good, and readily accessible to the general public, is one of the 
best and most popular features of the British Association, and 
will probably do more to aid the progress of scientific education 
among the non-scientific public than anything else which will 
take place at Dundee. 

The conversazione was held in the new Volunteer Drill Hall. 
When it was definitely settled that the British Assoiation 
was to visit Dundee the erection of a temporary building 
as at Nottingham was first considered, but the idea of wasting 
£500 or more in this way was abandoned, The volunteers were 
greatly in want of a drill hall for the town, so it was resolved to 
vote £500 to aid them, rather than to erect a temporary building. 
After going into the details it was found that the drill hall would 
cost as much as five or six thousand pounds, so the vote of the 
local British Association Committee was increased from £500 to 
£600. The ground was not bought till the 3rd of June last, yet 
the building, finished in all its essential parts, was handed over 
to the committee in the course of the first week in August, so it 
is one of the most rapidly erected structures in the kingdom. 
It is built of brick and stone, with a large roof of wood supported 
on iron girders. Messrs, Edwards and Robertson were the 
architects. Having obtained possession of the building, a sub- 
committee, known as the “ Art Committee,” set to work to 
obtain the loan of works of art from collectors and private 
gentlemen, nearly all residents in the town and neighbourhood, 
and so procured a fine show of paintings and pieces of sculpture 
for the conversuzione. 

The building has a courtyard in front, as well as a temporary 
wooden portico, which last night was well lighted with gas. 
The company continued to arrive steadily, till shortly after the 
close of Protessor Tyndall's lecture, when the hall was crowded 
to excess. The paintings of course were the principal objects of 
attraction, and they included works by Sir Joshua Reynolds, 
Holbein, Murillo, Titian, Salvator Roza, Raphael, Reubens, 
Hogarth, Vaudyke, Wilkie, Pousin, and others of equal eminence, 
the whole collection of course being of great value. A life-like 
bust of Sir Roderick Murchison gazed as cheerfully and naturally 











at visitors as the original himself, who was also present. A 
bust of Livingstone, not so good: was likewise an object of 
interest, also an ideal head of Hamlet, Prince of Denmark, the 
very perfection of manly intellectual beauty. There were a few 
little models of steam engines, of no special interest. A model 
of the great chimney shaft, which is the must prominent object 
in the landscape wh2n approaching the town of Dundee, was 
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tion of level during the working of the pump. Evidently in the 
open well the amount of the ion or alteration of level 
will depend upon the rapidity with which the well is supplied by 
C. When the quantity of the supply is equal to that lifted by 
the pump the level will remain constant. Taking H to equal the 
height of the body of the pump above the surface level A B, and 
H' to equal the difference of level, or the fall due to the action of 
the pump, and putting V for the volume of water raised by the 


pump, we friction, the work done equal to V 
(H + H). height H! is the or head of water 
causing to pass from the vessel C, through the pipe P, 
into the well, may be divided into two portions, the one h 
representing that for imparting a given velocity in the 


conducting pipe, and the other A' for overepming friction and 
other resistances. At first sight it would appear in the closed 
well, from the fact of the water being always at the same level, 
that the lift was considerabl diminehed, but such is not really 
the case, since the well may be regarded as a prolongation of the 
suction pipe, and the equation V (H + H?*) will still hold, H? in 
this instance having same value as H' in the previous 
instance. Thus, whether the well be closed or open the same 
motive power is required to raise a given volume of water. 

With respect to the remaining ion of the question relating 
to the supply of water or the feeding of the well, it has been 
asserted that it is greater in closed than in open wells. In the 
latter the water flows in with a velocity due to the difference of 
level of the two surfaces, while in the former it rises in the 
vacuum in the body of the pump. Let us assume that in the 
open well, with H and H' as before, the vacuum in the pump is 
capable of raising a volume of water V, to a height H? in a given 
time. This volume V, therefore, flows from the source into the 
well under the head H', and neglecting friction, rises in the pump 
under an effective pressure of P=H* —(H + H'). So far as the 
effect produced is concerned, we therefore have P = H!, although, 
per se, one might be three times the other. Using the same 
notation in the closed well, and putting P' for the effective 
pressure, and V' for the volume of water raised in the pump, 
we have P' = H? — (H + H?). Manifestly, omitting the case 
of equality, H*is either greater or less than H'. If H? be 
greater than H', then P" is less than P; but under the same 
conditions V' will be greater than V, or, what amounts to the 
same, a less pressure gives a larger volume of water—an evident 
absurdity. Upon the assumption that H* be less than H’', the 
result will be equally fallacious, although the inverse of the 
former. Whatever value may be given to H! it will always pro- 
duce the same effect as that of P or P'. It must be understood 
that the mouth of the pipe P is submerged in the well, or other- 
wise there would be a loss of work done in adopting the open 
well, as the volume of water would fall through a certain space 
to no purpose. There is a greater amount of friction to be over- 
come in the open than in the closed well owing to the additional 
length of the suction pipe. Undoubtedly the cost of the closed 
well exceeds that of the other, but on the other hand it is not 
required to be made so deep in order to obtain the same volume 
of water. Upon this point Professor Rankine has observed that 
in a closed well there in a pressure below that of the atmosphere 
throughout all parts that are above the level at which the water 
would stand in an open well, and consequently there is vertically 
a greater surface for infiltration in the former than in the latter 
example. This might prove an advantage or disadvantage 
accordingly as the strata contiguous to the upper part of the 
well contained a pure or impure supply of water. 





THE STEAM PLOUGH AT THE Paris Exurprrion.—An exhibi- 
tion of Messrs. Fowlers’ steam ploughing tackle in operation took 
place on Thursday and Friday of last week at the Emperor’s farm, 
near Vincennes. It was in no way connected with the Imperial 
Commission, nor were there any competitors in action, but there 
did lie behind one of the little groves, with which the farm is 
adorned, a very dilapitated locomotive digger which had evidently, 
on some previous occasion, operated on about a rood of ground in 
its immediate vicinity, and looked now as if it was very sorry for it 
and would not do it again. Messrs. Fowlers’ experiments were 
carried on with a pair of their fine 12-horse engines, placed about 
260 yards apart, and hauling the implement backwards and for- 
wards on the system they have lately introduced. The land was 
not suited to show off the operations to advantage, as it was ex- 
ceedingly light, in fact, in many places little more than sand, and 
that very much infested with A og stones, several of which the 
cultivator turned up, not without risk to its tines. On the first 
day a fine-tined cultivator only was used, as the tackle was not put 
to work till a comparatively late hour, in consequence of the 
engines and implements having to make a very roundabout and 
tiresome journey from the Champ de Mars to the ground, over 
roads paved with stones about the size of a wheelbarrow. 
On the second day an eight plough balance implement and 
a one way cultivator with fifteen tines, covering about 12ft. 
wide, were employed, the latter being, we believe, the same 
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exhibited under a tall glass case. This, as the principal engineering 
feature in the room, we illustrate in the above engraving, which is 
fully dimensioned. Considerable inconvenience arose during the 
conversazione from the fact that there was only one door for 
ingress and egress. 





RAISING WATER FROM WELLS. 


Ir is still an undecided question, at least practically, whether 
open or closed wells offer the greater advantages in raising 
water, and the question has recently been discussed in our 
contemporary Les Mondes. Supposing the well to be open to 
the sky the level of the water in it will in its normal condition 
coincide, by the law of the equilibrium of fluids with that in the 
strata from which the supply is obtained. Let Fig. 1 represent 
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an open well. Directly the pump commences to work the equi- 
librium is destroyed, and the level of the water in the well falls 
below that outside it. In the cut, let the vessel C be considered 
as representing the source of supply, and the line A B the 
natural level of its surface, the pipe P forming the means of com- 
munication between C and the well. On the other hand, if the 
well be closed at the level A B, see Fig. 2 there will be no altera- 


imp + that was shown for the first time at Bury. So far as 
the working of the engines and tackle was concerned the trial was 
most satisfactory; the land, however, as we have said, was not 
suited to show them off to advantage, and new tests of work 
against time were instituted. A somewhat singular trial for the 
benefit of those interested in these matters will be made with 
Messrs. Howard’s tackle, on the 16th instant. We understand 
that they have sold a double set lately to one of the large beet 
sugar manufacturers of France, 

FURTHER EXPERIMENTS WITH SAFETY LAMPs.—The recent ex- 
periments with miners’ safety lamps at the Barnsley gasworks and 
at the Oaks colliery have caused the greatest interest to be taken 
in the question by beens viewers, as well as the makers of 
safety lamps. On Wednesday last Mr. Mills, of the firm of Mills 
and Son, safety lamp manufacturers, of Newcastle-upon-Tyne, 
together with Mr. Morrison, of the Pelton Fell Colliery Fence 
Houses, near Durham, and the patentee of several lamps, paid a 
special visit to Barnsley with several lamps which they wished to 
see tested. There were also present several other gentlemen con- 
nected with colleries in Yorkshire and other districts. The same 
apparatus was used as before. The velocity of the air, as regis- 
tered by Mr. Dickinson’s anemometer, was taken at 700ft. per 
minute. A large number of lamps were tested, amongst which 
were the Davy, Cluny, Mozart, Belgian, Stephenson, &c., &c, 
The common Davy several times exploded, as did also the Cluny. 
The Belgian, after standing the test for ten seconds, went out. 
The common Stephenson was also exploded twice, but with a 
shield or an additional gauge they invariably died out. Mr. Mills 
supplied an ordinary Stephenson with an additional gauge inside, 
which went out almost as soon as it came in contact with the ex- 
plosive mixture. Mr. Mills stated that the whole of the Stephen- 
son lamps were constructed on the same principle, and that it 
greatly depended upon the power of the ventilation as to the test. 
Mr. Morrison offered his No. 1 and No, 2 to be tested. On being 
tried the former stood the test well and never exploded; but, after 
| several tests, the No. 2didexplode. It should, however, be stated 
that the No. 2 lamp was tested several times when it died out— 
the first time in three seconds, the second time in eleven seconds, 
and the third time in one minute and seventeen seconds. .Mr, 
Morrison stated that the lamp had been tested times without 
number, under the most trying circumstances, and had never tired. 
He attributed the ion to some defect. The “Cockney” 
was again tested, but never exploded. Several hours were spent 





in the experiiments, 
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RAILWAY MATTERS, 
on week’s traffic of the South-Eastern Railway shows an increase 





Tax Trent and Ancholme Raflway Company held ite haf yearly 


meeti . it tated the 
mosting om Eetactay, was 8 receipts 

setae att Company have ensendad thely partimentans poyere 
by S009, and a0 0 Senne af righting es have no 

for the past half-year. 
works of the Central Wi now so 

far advanced that it is pawn railway will be ready for open- 
ing throughout in January next to very. 


shat the es etek tae eotean ths Temas toad waa oe 
whieh runs across the of 

Peoney on fete gave 12,000 florins for the called of the peor . 
THE vi and Ogmore Company’s railway: through a dis- 
trict full’ of coal. andl tron cud yew peninger and extensions of 
collieries are being the line with great rapidity and 


AN unfounded anxiety prevails about the effects op health from 
travelling on the underground railway of the metropolis. atmo- 
sphere is certainly often very unpleasant, and much is said of its 
supposed injurious effects. 

Tue bill which has been promoted by the Dundalk and Green- 
ore Railway hen ag for cpreneins the line from the present ter- 


minus at D , has received the royal assent, and it is hoped 
that the work will be 

TEE report of the directors states that the result of 
the working of the agreement with the London and 
North-Western way them to mend a dividend at 
the rate of £4 per cent, per annum for the half-year ending the 30th 
of June last. 

THE meeting of the Brighton Railway Couspeny has passed off 
favourably. The policy of the board has been fully approved, and 


a general assent has been given, even on the of the preference 
shareholders, to the aT xT, of the Wifidond question to the 
end of the year. 

Ir is im + to note in connection with the ‘‘temporary” Mont 
Cenis Railway that, in a great number of places where accumula- 
pt € ane we during oe winter months, the rails 
are strong galleries of masonry, so as to assure 
the quatiaaty of the por 

THE North British Railway has just been sued for the value of 
a vey | lt lea) from guard’s yan one = killed. ing A ha 
was decided in favour company, as t in its escape broke 
the chain in which its owner delivered it to the company, and by 
which it was tied up at the time of its escape. 

Two platelayers on the London and North-Western Railway 
(Hill and Clare) were committed for trial by the Liverpool magis- 


trates on Saturday for open bales and cases on luggage 
trains and stealing 7 They had committed robberies in this 
way to the extent of between £300 and £400. 


THE directors of the St. Edinund’s 
have resolved to proceed with the the line involving the 
heaviest work at Timworth and Mr. Bruff, the com- 
pany’s engineer, has been instructei to prepare plans so that the 
execution of the section may be submitted to public competition. 

Tue Buckfastleigh, Stems, and South Devon report states that 


Thetford Company 
the progress of the wi retarded during the past half- 
you ty difficulties in arranging for the land, and also by the extra- 
— state of {ae mane The contractor has oy 4 by 
able to carry on works, negotiations are in progress for the 
purpose of transferring the contract. 

A MEETING of shareholders the Ogrlisle and Silloth Bay Dock 
and be yy Nae ng of the North British Company was held at 
Carlisle on Tuesday, for the of considering wbat effect the 
new Act of the iti ogg 5 would have u the 
Silloth propri » wing @ full statement of the case 
the meeting was the instant. 

THE ew! of the on and Somerset Company congratulates 
the shareholders on the speedy prospect of effecting the removal of 
the serious obstacles to success of the company occasioned by 
its connection with the Ilfracombe Railway Company, and the 
directors express a confident hope that they will soon be able to 
make arrangements for the completion of the line. 

Tue North-Eastern Railway Company have just completed the 
Hutton Viaduct, which is a 5 id structure, formed of iron 









ers , Fhe fast, sivete of the new bridge and the 

t pile of the one were driven and me seageetively on 
welday igh teates oun vpen he i + taste ot betreme 

em, in some as one of the 
grea feats in tite - of d. 

THE railway over the , in which has just been 
completed, is now } Ly baad to Italy. It 
goes from Innspruck to Botzen, thenee by the valley of the 
Adige to Verona. The new line pode Fynte which is 
pay unequalled oy say other district in 

urope that is treversed by @ it will immensely 
facilitate the , with y, and 
especially with A) 

THE East London report their works so far advanced 
that, if the shares Hy- —y/ were subsoribed for, the line might 
be opened from the the London Docks, 
through the Thames to the junction with 
the a J While those works 
are being on from Wapping to White- 
chapel will be pre with, and { is every reason to hope 
for the su of every partof the line. The cost per 
mile will not 000, a sum very much below that ex- 


pended by any other metropolitan railway. 

Mr. Harrrives states that the unissued stock of the East 
London Company now amounts to £561,276, and the bond capital 
authorised is £446,600, with the terms of issue uncertain; that the 
changed condition of the public estimate of railway enterprise 
since the issue of the peprerene of the East London Railway in 
1865, the association of Brighton Railway with the South- 
Eastern, the financial condition of the Great Eastern Railway, 
and the altered views of the Metropolitan District and Metropo- 
litan Railway Companies as to the eastern districts, with the 
difficulty of obtaining capital for any railway demand a 
baw | searching review of the aims and views of the East London 

way, and its liabilities and resources, 

; THE report of the Greenock and Ayrshire Company states that 
a joint arrangement has been made with the Caied Company 
and the Greenock Harbour Trustees, with reference to the position 
of both railway companies at the Albert Harbour oak come 
thereto, and the ment has been confirmed by the Greenock 
Harbour Act, 1867. Messrs. Forman and M‘Call, the engineers, 
state in their ye that a large quantity of work has been done. 
The first tunnel from the Greenock end of the line—and which is 
the longest—is nearly completed, and the other tunnels are well 
advanced. The Cartsburn and Bridge of Weir viaducts will be 
finished in a few weeks. The piers of the viaduct over 
Devol’s Glen are nearly erected, and the arch stones are ready for 





this work. The bridges and culverts, with few exceptions, are- 


finished. About 70 per cent. of the excavations on the Bridge of 
Weir contract has been made, and there have been about 160,000 


yards of rock and earth removed on the Greenock contract. 








NOTES AND MEMORANDA. 


THE oldest mills in Pennsylvania are in the quaint old town of 
Bethlehem. They were built by the Moravians in 1793, and are 


THE South-Eastern Railway have admitted | 29 in good running order. 
several of the Brighton express trains into Cannon station. A proogss has been invented by which flour is made from a 
Tae Central Northumberland Company hy loving | Speties of see fish. This flour can be made into biscuits, thereby 
} ata discount, te salsa funds fer the their under a nutritious and compact article of food. 
taking. . Ir is found necessary on some American railways having 


numerous short curves to have the —— of the driving wheels 
of the ordinary 6-wheeled engines turned anew as often as every 
six weeks. 

Sreex boilers, it is said, are coming into use on French locomo- 
tives. Twelve express engines, with steel boilers, are employed on 
-~ rail leading out of Paris, fifteen on another, and several on 

er 


A Freyonman has invented a new es a for stopping 
the hemorrhage from wounds, and Ma Niel, it is said, has 
signed a contract with him for 300,000 quires of the paper, to 
be delivered at once. 

THE fall of the New River in London is 1 in 10,000, or about 6in. 
to the mile; but with so large a volume and an unpaved channel 
it was necessary to form a weir and give the water a vertical fall of 
a few inches at certain points of its course, This plan is adopted 
in the East. 

Tae Montana people are congratulating themselves over the 
discovery of genuine sapphires in that territory. The precious 
stones found on Kl Dorado Bar are familiarly known in that 
locality by the name of ‘Collins’ diamonds,” and are said to be 
quite plentiful and easily procured. 

THE new bridge at Louisville, Kentucky, is to be 5220ft., or 
nearly one mile in length. The longest span will be 360ft., 30ft. 
longer than the longest span of the Montreal Victoria Bridge. 
The lowest projecting point of the long span is 9uft. above low 
water, whilst the highest rise ever known in the river was 44it., 
leaving a clear space of 52ft. 

In the Loch Katrine aqueduct of the Glasgow Waterworks the 
fall is 10in. to the mile throughout, except where the water is 
carried through syphon pipes across deep valleys, which, in one 
instance of a hollow of 20ft., is done for a distance of three and 
a-half miles, and in these instances the fall is 5ft. per mile to 
economise the size of the pipes. 

Since the middle of March, 1855, from thirty to forty trains 
have passed over the Niagara suspension bridge daily. With the 
exception of the removal of the timber girders and some other 
wooden parts which showed signs of decay, no part of the sus- 
pended system has ever been disturbed. ‘he work is considered 
to be just as strong this day as it ever was. 

THE araount of nutriment contained in beer is generally greatly 
over estimated. Liebig asserts that in 1460 quarts of the best 
Bavarian beer there is exactly the nourishment of an ordinay two 
and a-half pound loaf of bread. Instead of being a condensation 
of the nutriment contained in the grain, in just so far as the liquid 
has undergone fermentation the nourishment has disappeared. 


A spectes of nettle which grows luxuriantly and spontaneously 
throughout the Mississippi Valley is employed in the manufacture 
of cord, cloth, &c. The stalks, which grow from four to eight 
feet high, are gathered in the winter, and are ready for the 
breakers without any rotting process. The fibre is said to be 
exceedingly fine, strong, and susceptible of a high finish by 
dressing. 

Mr. J. F. BaTemay, in alluding to the objection against lead 

ipes for water supply, stated that there was no doubt that at 
Rist if the pipes were pure and bright when introduced into a 
house—an unusual condition—the water would for a short time 
act upon the lead, but the ultimate oxidation of the surface 
afforded an insoluble lining, and afterwards no further danger was 
to be apprehended. 

THE waters from the clay-slate are exceedingly soft,\but generally 
more vapid than other waters. Loch Katrine water is much 
aerated. The water of Loch Ness is derived from the granite; and 
its powerful action on lead was attributable to the large amount of 
oxygen it contained and the absence of lime. Pure brightly- 
scraped lead exposed in that water would, in a few days, make the 
water look thick and milky. 


Tue Registrar-General’s late returns showed that in Glasgow, 
which is supplied with Loch Katrine water, the death rate was as 
much as thirty-eight per thousand; in Manchester it was thirty, 
and in Sheffield thirty-three per thousand. In Hull, where, within 
the last two or three years, pure spring water from the chalk had 
been supplied instead of filtered iron water, the death rate after 
the change fel as low as twenty-four per thousand, 


CARRIER pigeons lately travelled the distance between Brussels 
and Cologne, 110 miles, in from three to five hours. One bird 
flew thirty-seven miles, another twenty-two, and others twenty 
miles per hour. A pigeon race between birds owned in the former 
city and others belonging in Hamburgh, is soon to take place. 
The birds are to be thrown up in the Zool in Cologne 
and to fly thence to Hamburgh, 230 miles distant, 

Tue total length of electric telegraphs in the world, not inclu- 
ding the submarine, amounts to upwards of 180,000 miles, which 
is more than enough to go round the earth half a dozen times. 
Germany, 30,000 miles; Russia, 24,500; France, 21,800; Great 
Britain, 17,250; Italy, 9900; Spain and Port 4850; Sweden 
and Norway, 5900; United States, 43,250; 
Switzerland, 2500; Belgium, 1300; South America, 4000; 
tralia, 1700. Total, 180,500. 

Mr. J. F. Bateman stated that when he first began to con- 
struct the Manchester Waterworks he found the whole interior, 
not only of the reservoir but of the pipes, large and small, coated 
with myriads of small mussels, No doubt the material of which 
their shells were formed was derived from the lime in the water, 
for upon introducing soft water the mussels, no longer able to 
obtain the lime necessary to their existence, died, became detached, 
and were carried away by the current. 

Str CHARLES LYELL concluded thirty-two years from an 
examination of some ancient sea marks onthe Swedish coast, that 
the peninsula was rising at arate of three feet acentury. The 
Earl of Selkirk, from a recent examination of the same marks, 
comes to an opposite conclusion, which he has communicated to 
the Royal Geographical Society. The change in the position of 
the marks he attributes to fluctuations in the level of the water, 
and not to any upward movement of the land. 


M. Broca has presented to the Academy a skull found in the 
tomb of the Incas, four miles from the city of Cuzco, which is 
chiefly remarkable from bearing marks of having had a surgical 
operation performed upon it. The skull gives evidence that it 
underwent a fracture and denudation of the frontal bone, and 
traces prove that trepanning was performed. A circular white 
spot is visible which shows an inflammation of a portion of the 
bone, terminating in death, as is believed, in about fifteen days 
after the operation. M. Broca thinks that the trepanning was 
performed with a gouge. 

M. Davuprer, who has been investigating the specimens of 
meteorites in the Paris collection, divides all metcorites into two 
primary groups — Siderites and Asiderites—the former being 
characterised by the presence of metallic iron and the latter by its 

ce. he Asiderites contains one group only, which is termed 
Asideres. The Siderites are divided into two sections; in the 
first the specimens do not enclose stony particles, and in this we 
find the group of Holosideres; in the second both iron and stony 
matter are present. This, then, induces two groups—Syssideres, 
in which the iron is seen as a continuous mass, and Spo: i » 
in which the iron is present in the form of scattered grains, 





MISCELLANEA, 

THE ironclad ram, Stonewall, has sailed from Norfolk for Japan. 

AN amber mine has been discovered about eight miles from 
Rokewood, near Mount Misery, Victoria. 

A contract has been entered into for the immediate erection 
of telegraph wires from Whitland to Tenby. 

THE Birmingham Small Arms Company have issued a report 
announcing a divided at the rate of 20 per cent. per annum. 

THERE is a proposal on foot for amalgamating the thirteen 
og Gas Companies into four, and thus pon = them dis- 

icts. 

A LITTLE past Whitehall-gardens an exceedingly handsome 
for small boats and whats fo being angst ee 
Embankment, 

THE working of the salt mines of Kissingen and Diirkheim by 
the Government will shortly be suspended, and they will subse- 
quently be sold. 

CALIFORNIA promises to become a great wine-producing country. 
This year there have been made there 3,800,000 gallons of wine 
and 100,000 gallons of brandy. 

ALREADY the work of perfectly levelling the immense area that 
has been so successfully reclaimed by the Thames Embank- 
ment from the river is going forward. 

THE new Hungerford, Waterloo, and Temple-gardens steamboat 
piers will be of their kind perfect models of convenience, while in 
architectural beauty they can hardly be surpassed. 

THs Thames Embankment wall is composed of the very largest 
slabs of granite set on edge, 2ft. thick, and backed up by a massive 
wall of brickwork nearly 4ft, thick, and laid in Portland cement. 

On the West Highlands telegraph system Wheatstone’s instru- 
ments are exclusively worked by country shopkeepers (most of 
whom are postmasters and postmistresses), with accuracy and 
success. 

On Tuesday morning an application was made to the Chancery 
chiet clerk, Mr. Edwards, in Bovill’s patent, in which there were 
eighty suits as to a flour patent. The chief clerk gave directions 
on the subject. 

THE new galleries for the Royal Academy are rising higher and 
higher, with solid and well-built walls, and give good reason to 
infer that the stipulation requiring their roofing-in by Christmas 
will be complied with. 

By an Act just printed the surplus fees of the superior courts, as 
well as the fees in bankruptcy and other courts, are to form a fund 

owards the expenses of the new courts of justice. It is to be 
cited as ‘* The Courts of Law Fee:Act.” 

‘HE Telegraph Construction and Maintenance Company have 
had news of the successful laying from the company’s screw 
steamer Chiltern of the submarine telegraph cable from Placentia 
to Sydney, touching at the island of St. Pierre. 

THE water supply of Paris and London seems to be about the 
same. The latter, with its population of 3,000,000, is supplied with 
about 100,000,000 gallons per diem, and Paris, with a population 
¢ about 1,600,000, has a supply of nearly 50,000,000 gallons per 

em, 

Tue British Fishery Costet. who are proprietors of Pultney- 
town, on the south shore of Wick Bay, are lin the arduogs 
and important work of constructing a new harbour on a large scale, 
— the designs of Messrs, Stevenson, of Edinburgh, in the Bay 
of Wick. 

Tue absolute dearth of work in the shipbuilding yards on the 
banks of the Thames still continues, and it is a sad though patent 
fact that there are not at the present time four vessels on the 
numberless slips between the steamboat pier at Millwall and the 
Victoria Docks. 

Tue cable connecting Florida and Cuba was successfully spliced 
on August 18, the lost end having been recovered. he teste 
applied have shown it to be perfect, and communications have 
since passed throught it both ways, though it is not yet announced 
as open for public business, 

Dorin@ the few weeks trade has considerably improved a 
the works of kow, Vaughan, and Co., Limi’ at Witton 
Park, several large orders having been obtained. he vezious 
departments are now fully employed, with the exception of the 
Neate mill, and that, we understand, will work next 
week. 

On the Thames Embankment wall are colossal blocks of Aber- 
deen, Dartmoor, Irish, French, and Guernsey granite—for almost 
every quarry had to be ransacked—joined with the neatness of 
cabinet work. They are all much of the same gray hue, but the 
prettiest, hardest, and finest grained of all is that which comes 
from Ireland. 

AccoRDING to the Levant Herald it is understood that arrange- 
ments are on the eve of completion by which the Italian Govern- 
ment are to enter into a contract for a term of years with the. 
Egyptian Aziziéh Company for the conveyance of the Italian mails 
from Alexandria to Brindisi, Ancona, and Venice for a sum of 
£50,000 per annum. 

THE quantities of material consumed in the Thames Embank- 
ment up to the present are something stupendous—six times more 
than enough, indeed, to rebuild the Pyramids. No less than 
800,000 tons of earth have been filled in, Spee | 50,000 tons of 
granite used, with 15,000,000 of bricks, 100,000 cubic yards of con- 
i and upwards of 400,000 bushels of Portland cement ex- 

en 
. Tue Hutcheson Town Bridge over the Clyde has become insecure 
through the sapping of its foundation by the current, and it is 
determined to build a new one. The architectural character of 
the work will be entirely different from that of the other bridges 
which span the Clyde at Glasgow, as it will be chiefly constructed 
of iron. The bridge will measure 410ft. in length and 60ft. in 
breadth, and will comprise three spans, the centre one being 114ft. 
and the side ones 108ft. wide. 

Last year the French Government invited gunmakers and others 
to compete for a system of conversion of their old arms to breech- 
loaders. No pattern was selected in its integrity, but a gun was 
made up by a committee of French artillery officers, and contracts 
for 300,000 stand were issued in May for this pattern, which was 
simply a combination of the system invented by Mr. Kenneth 
Cornish with the Snider. It was aptly described by a leading 
manufacturer as a ‘‘Cornish” gun with a “Snider” extractor, 
and is admitted to be so by the French themselves, 

Tuere is talk of a new as = about to be coined in France 
of the value of 25f., which will correspond with ten Austrian 
florins. It is a gonseq e of a tary union of which the 
principle seems to have been agreed upon between France and 
Austria, It is thought that it will also serve as an invitation to 
England and the United States to come into the same harmony of 
coinage, since the 25f. piece will be equal toa sovereign, and nearly 
to a five-dollar bit. 

A NEW American well has been tried in Manchester, by which 
water was reached in five minutes, and a depth of 10ft. obtained 
in twenty-two minutes. The well consists of an iron pipe lin. 
diameter, about 12ft. long, pointed at one end, and perforated 
with holes about l6in. up the pipe from the pointed extremity, 
A movable iron clamp is fitted round the pipe, and, upon 
principle of pile-driving, a 561b, hollow weight is raised and 
allowed to drop upon the clamp, thus the pipe is driven into the 
ground. Earth, sand, &c., first enter the pipe through the holes, 
and, when these are pumped out, the theory is that pebbles rest 











against the pipe and form a natural filter. This well supplied the 
northern army with water, the inventor present to su; - 
tend its use. One of these wells, to the depth of 15ft., has been 


sunk in the Manchester Botanical Gardens. The work was 
in an hour, and an excellent supply of water obtained, 
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NOTICE. 

*,* The office of Taz Enaineer at the Paris Exhibition 
is situated close to the promenade rownd the building, 
and opposite to the English boiler-house. Our corre- 
spondents in Paris will be ha eter wes ony 

of our English or continental subscribers visiting 


2d. 





TO CORRESPONDENTS. 
*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
at dn early hour on the morning of 
Advertisements, to ensure insertion, must be de- 


*.* Wecannot wu to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 

SIDE LEVER.—Is., by post about 1s. 4d., from Messrs. Spon, Charing Cross. 

VELOCIPEDE.—The angle with the horizon will be more obtuse in the smaller bolt, 

A YOUNG READER.—A letter addressed to the Paris Exhibition will reach him. 

R. T. T.—The idea is not novel. It has already been patented, we believe, several 


ti over. 

J. AND W. K.— We are unable tosay. No particulars have reached us save those 
we have i . 

CHUNAR.—Many thanks for your communication, which we must perforce hold 


3 drawing of the engine to which you refer was 
ever published, Only three of the engines were built. You will find much valu- 
able information on the locomotives exhibited in 1862 in Mr. D. K. Clark's 


record of the Exhibition. 

i is not economical. If you will give us some infor- 
mation as to the articles you wish to produce we may be able to guide you. We 
have not space here for an investigation of the causes which render air furnace 
castings tougher than those from the cupola, : 

T. N. T.—The bolts and nuts made on your plan would be much more expensive 
than those now used, and we much question thai the scheme is novel to 
entitle you toa patent. That it would hold the nut is quite certain. You will 
find two articles on locking nuis in THE ENGINEER for June 9th and 16th, 
1865. 

FERRO, JUNIOR.—Greensand cores can only be used for large pipes cast on end. 
The pattern is of iron, with a slight taper, that it may draw freely. 
is made by ramming the pattern up inside, the outer box being rammed up at 
the same time. The core is supported by an internal tube and cross 

hen 


§ 


may be 
advantage. Such cores are rarely used for 


diameter. 
O. B. O.— We hardly comprehend your meaning. In a good 
y be evaporated 


used from that moment, and measu all the water 
supplied to the boiler to keep it as full as it was at starting. Continue the 
experiment for at least twelve hours, then let nearly out, 


Sire burn , and divide 
the weight of the water used—taking 10 |b. to the gallon—by the weight of the coal 
burned in pounds. * 

J. M. L.—You may calculate the breaking weight of your girder at the centre by 
the formula, W = a0 ©, where W is the breaking weight, a the area of the top 


SJlange, the depth at the centre, and c a constant, which you cannot in your 
case make more than 72, as your web is not a soltd-sided one; L is the span in 
i the data you have sent us, will stand thus practi- 

cally— W = xX! = X72 — 41-6 tons. 
The girder will bear double this load equally distributed. We cannot com- 
pliment you upon your design. It is very bad. In the first place, you have put 
the largest T-iron at the bottom instead of at the top, in defiance of the fact that 
than in ion; secondl; is 


very " 
stiffening to make it safe; and, thirdly, you are sacrificing metal in your bars, 
Oe ae et ee ee of varying the section 


weight was attained. By all means revise the design completely. 
ERRATA.—ZJn the notice of Mr. Phillips’ work on“ The Mi 
Silver," a typographical error occurs i 
* ideas " has been substituted for *‘silver.” ‘In our notice of the opening 
Mont Cenis Railway, p. 179, for “ Captain Bernout,” read *‘ Captain Beau- 
mont.” Ina few copies of the same impression the word ** venial” instead of 
“venal” will be found in the last line but two of an article headed “ Editors 
and Advertisers,” 


ANNEALING BRASS WIRE. 
(To the Editor of The Engineer.) 
SIR,—Will any of your readers kindly inform us where we can obtain details 
of apparatus used in the of brass wire ? R. AND C, G, 
September 4th, 1867. ee 
CLOTHING BOILERS. 
(To the Editor of The Engineer.) 
= SIR,—I should feel obliged if any of your correspondents would say what is 
the safest and best Uti tn, a 


ing? 
Manchester, September 4th, 1867. 


ROADS IN FRANCE. 
(To the Editor of The Engineer) 

StR,—My attention has just been drawn to the fact that in my ‘‘ Notes from 
Paris,” published in THE ENGINEER of August 23rd, p. 152, I carelessly wrote, 
in line 13, “ vicinal or local railways” for ** vicinal or local roads,” and, having 
committed the error, repeated it two or three times afterwards. The minis- 
terial scheme is one of immense importance, and the clerical error must have 
been evident to all practical men, for the estimates are far low for anything 
but ordinary roads. YOuR CORRESPONDENT. 

Paris, September 4th, 1867. 


FRENCH GOVERNMENT HEAVY ORDNANCE. 
(To the Editor of The Engineer) 

Str,—Allow us to remark that there must have been a mistake made in THE 
ENGINEER of the 23rd inst., under the title, “ The French International Exhi- 
bition,” where it is said that “‘ the large collection of hezvy cast iron ordnance 
lately +1 by the French Government is reinforced on the breech with 


Krupp’s i, 

All the cast iron ordnance made in France for the Government, whether 
breech or muzzle-loaders, has been hooped with a special quality of steel only 
manufactured in our works, and which, up to the present time, has given the 


most results. 
We hope you will give room to the above explanation in your much esteemed 
H. PETIN GAUDET ET CIE, 
Rive-de-Gier, 28th August, 1867. 


[ This mistake is due to wrong information given by the attendant in charge of the 
guns to our correspondent, who visited them shortly after their arrival,—ED. E.] 








to be addr d to the blisher, MR, GEORGE LEOPOLD RICHE other 
letters and communications to be to the Editor of THR ENGINEER, 
163, Strand, London, W.C. 

DEATH. 
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THE BRITISH ASSOCIATION, 

Tue real work of the British Association began yester- 
day at Dundee, as will be seen by the full report of the 
proceedings in another column. It rained with little inter- 
mission for four or five days, and only ceased early upon 
the morning of Wednesday, when “bonnie Dundee” lay 
bathed in sunshine, and put on its best appearance to 
welcome the numerous strangers: who thronged the streets. 
On- Wednesday morning the reception room was constantly 
wry the tide of visitors, among whom were Sir Rode- 
rick Murchison, Bart., F.R.S.; Dr. W. J. uorn Ran- 
kine, F.R.S., president of the Mechanical Section of the 
British Association; Mr. John Crawfurd, F.R.S., ex- 
= of Singapore, and president of the Ethnological 

iety; Professor Sir William Thomson, F.R.S., of the 
Atlantic Cable; Dr. J. Hunt, F.S.A., ex-president of the 
Anthropological Society of London, and’ many others. 
Scotch savans especially mustered largely, but there is no 
doubt that the number of visitors from the metropolis and 
the south of England has been thinned because the meeting 
has been convened so far to the north. 

In approaching the town of Dundee, which is built near 
the mouth of the Tay where the water is two miles broad, 
the most prominent features of the landscape are a very 
] chimney-shaft, which is engraved on another page, 
—~ + high hill at the back of the town called the Law. 
Church spires, factory chimneys, and too much black 
smoke tn up the rest of the leading external features of 
Dundee. On the opposite side of the river, at Newport, a 
number of pretty little villas line the *wooded and hilly 
shore. These houses are the residences of some of the 
wealthier inhabitants of Dundee, who, also, are entertaining 
some of the leading officers of the British Association 
during their stay. e e to and fro is made bya 
little ferry steamer of light draught, but at spring tides at 
low water this vessel cannot get alongside the pier from 
the great shallowness of the water. Then a little pinnace 
carries passengers out to the steamboat, and the pinnace 
sometimes sticks on a sandbank, as it did one night last 
week, It will be a new sensation to some of the presidents 
of sections.to go home at night in a pinnace on the Firth 
of Tay and stick on a sandbank in the midst of drizzling 
rain, with the tide roaring around, till the water rises 
sufficiently to set them afloat once more. 

The principal buildings in Dundee have mostly been 
devoted. to the purposes of the British Association. Section 
A, Mathematical and Physical Science, holds its meetings in 
the High School, a fine stone building at the end of one of 
the principal streets. The High School is built in the 
severe Greek style of architecture, and has a fine portico 
and pediment supported by eight massive fluted Doric 
columns, resembling those of the temple of Erastosthenes, at 
Athens. It was built in 1833, of white freestone from 
Fife, and cost £10,000. Section .B, Chemical Science, 
and Section D, Biology, also hold their ne in . the 
High School. Section C, Geology, meets in Panmure- 
street Chapel; and Section F, Economic Science and 
Statistics, in Euclid-street Chapel; Section G, Mechanical 
Science, meets in the Watt Institution—a neat and com- 
modious building. The Watt Institution has done good 
service to Dundee in its time by means of lectures, books, 
a museum, and exhibitions, all intended to promote the 
education of working men, Unfortunately it is not so 
flourishing now as in the days of old. The Geographical 
Section holds its meetings in the Albert Institute, a new 
and very handsome memorial building, designed by Mr. 
Gilbert Scott. 

The New Royal Exchange, which contains the reception- 
room of the British Association, is a very handsome edifice 
finished in 1856. Seven tall windows light the hall, 
and at the sides of them are circular shafts, the capitals of 
which carry fierce projecting griffins, with teeth and claws 
outstretched ready to pounce upon pedestrians who walk 
the pavement below. ese griffins are understood to be 
accurate representations of the lodging-house keepers who 
dwell in Dundee, with whom, on Tuesday and Wednesday, 
many of the visitors had fierce battles from the rising of 
the sun even unto the going down of the same. In many 
instances the strangers capitulated as — drew on, in 
others the lodging-house keepers reduced their terms, find- 
ing the pressure not so great as was anticipated, and by 

ednesday night, there being plenty of accommodation, 
things fell very nearly to their natural level. 

Several deputations are in Dundee with invitations to 
the British re tg to ety the several re 4 
re mt, includi orwich, Lynn, Yarmouth, Bury St. 
Shinada, Tpowioh and Brighton. 


THE WATERWITCH. 


Tue trials of the Waterwitch are continued with laud- 
able energy, and it certainly is not the fault of the Admi- 
ralty that they are unsatisfactory in a scientific point of 
view. It was in one sense a great mistake to build the 
Waterwitch on one of the worst possible models for speed, 
and matters have not been improved by testing her against 
two vessels superlatively bad in this We are not 
disposed, however, to blame the designer of the Water- 
witch. He was told that one of the great advan 
possessed by the Ruthven system lay in the power it 
stowed of manceuvring, and of venertay he ship astern as well 
as ahead; and as the scheme was to be tested on all points, 
it is not easy to see how any other a 
the authorities than that which was actuall opted. 
aterwitch ne oe a bow and a rudder 


building the W: 
~s of the ad- 





ed that although the first-mentioned vessel is built on 
a model she loses nothing by the circumstance, inas- 
much as the Viper and Vixen are also built on bad lines, 
The argument is weak in various ways. We can never 
obtain really valuable information from experiments carried 
out with imperfect appliances. The hydraulic propeller 
should have been fitted on board a vessel of the best 
possible model for speed, and this ship should have been 
run against a screw boat of as nearly as ible the same 
shape, dimensions, and power, if we wished to place our- 
selves = eee of data competent to supply us with a 
trustworthy means of determining the relative economy 
of the two ms. The imperfections of the hulls 
actually used will vitiate to the last moment any experi- 
ments which may be made with them. But, even though 
we waive this point, it will still be found that the trials 
hitherto carried out, especially as regards the Waterwitch, 
are unsatisfactory. The results obtained manifest consi- 
derable discrepancies, due, no doubt, to the varying condi- 
tions of trial. On the 9th of August the vessel attained a 
mean speed of 9°233 knots with 777'13-horse power. Ten 
days later she was tried again under the best possible con- 
ditions; her mean speed was then 9°219 knots, the horse- 
power being slightly i than that developed in the 
ormer experiment. Her speed in this case was a small 
fraction less than on the previous trial, although the sea 
was smoother and all the conditions more favourable to 
speed. On the 3rd inst. the ship was again tested, and 
her mean velocity was but 8°879 knots. is low result is 
attributed to the fact that during the first run, the tide 
nominally with her, was only on the turn, and therefore 
proved of little service, while the last run of the six was 
made against the tide when running at its greatest velocity. 
The actual figurestend insome measure to deprive this - 
ment of its weight. The runs were made in the following 
periods :—No. 1, with the tide, in 6min. 16 sec.; No. 3, 
with the tide, in 6min. @sec.; No. 5, with the tide, in 
5 min. 54 sec.; No.2, against the tide, in 7 min. 30 sec.; No.4, 
against the tide, in 7{jmin. 50 sec. ; and No. 6, against the tide, 
in 8 min. 25sec. The power expended varied very little, 
being greatest during the last trip. It is possible that 
some of the falling-off in speed was due to an alteration 
in the trim of the boat—which was about one foot more by 
the stern than in previous trials—although we are told it was 
‘the best possible,” the remainder to theinfluence of the tide. 
As the experiment stands it is of little value, except as 
demonstrating how important it is that experiments in- 
tended to establish the value of a new system should be 
conducted with infinite care and precision, 

It has been argued that the results obtained are upon 
the whole very much in favour of Ruthven’s system, 
and therefore satisfactory. Nothing can be further 
from the truth, if we use the word “satisfactory” in the 
strict sense. The Viper and Vixen are double-keeled 
boats, with a bad run to their screws, and a very la 
immersed surface compared with their tonnage. The 
resistance caused by the double keel is very great, the con- 
struction ‘of the after body being admirably calculated to 
tow a great body of dead water with the ship. We are 
unable -to say what the precise coeflicients of the Vixen 
and Viper may be—we much doubt if they are accurately 
known at the Admiralty, That they are exceedingly bad 
there is no doukt whatever. It would be no very wonder- 
ful: achievement, therefore, if the Waterwith beat them 
both, her model, bad as it is, being better than that of her 
rivals. But the Waterwitch was actually beaten b 
the Viper in the August trials by nearly one-fourth 
of a knot per hour, while her superiority over the Vixen 
was very small, The — of the Viper was 9°475 
knots, and that of the Waterwitch 9°233 knots. The 
two vessels are very nearly of the same dimensions; and at 
the time of trial, although the hydraulic ship drew a few 
inches more water than Ser rival, we may, in consideration 
of her better model, assume that the resistances were very 
nearly, if not quite, identical—possibly they were less in 
the case of the Waterwitch. It will not be easy under any 
circumstances to obtain a closer approximation. Now the 
velocities of ships, other things being equal, are very nearly 
as the cube roots of the indicated power of their engines. 
The engines of the Viper worked up to 651°60-horse power, 
the cube root of which is, omitting minute fractions, 
8°666. The machinery of the Waterwitch worked up to 
777°13-horse power, the cube root of which is 9°193. We 
have then 8666: 9°475 knots :: 9°193 : 10°051 knots, the 
speed which the Waterwitch should have attained had her 
machinery given out as much useful effect as that of her 
rival. But her actual mean speed was but 9°233 knots, 
which she ought to have attained with 594-horse power; 
in other well, about 180-horse power appears to have been 
wasted. The loss would have appeared enormously greater 
had the Waterwitch been compared with the Plover, one 
of the first of the new twin screw gun boats recently intro- 
duced and built on a good model. This vessel differs very 
slightly in dimensions or power from the ae and Vixen, 
but she has, nevertheless, attained a speed of 11°3 knots. 

We do not pretend that these calculations can do more 
than supply us with an approximation to what actuall 
took place, yet it is doubtful if any deductions of m 

ter value can be drawn from the experiments which 

ve already taken place. Any numerical investigation of 
the results must mainly depend, for its value, on the 
existence of a ise similarity of form and dimensions 
between the competing > as well as a similarity of 
conditions of sea and er and loads at the time of 

i It is just because the f ing calculations 
rest on a_ similarity whieh only approximately 
exists that they are imperfect ; and while the Water- 
witch, Vixen, and Viper are the only — with 
which experiments in hydraulic _——,. can tried, 
all calculations must be open to the same objection, inas- 
much as the three vessels are not identical in form or dimen- 
sions, It is in, however, that the loss of power mani- 
fested in the case of the Waterwitch cannot be explained 
away on ee increased resistance due to form. 
It may be a little less or a little more that we have deduced, 


but an error of 20-horse power or so one way or the other 
does not affect the real question at issue. That-the system 
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= a 
must continue to compare unfavourably with serew and 
dle in point of economy, we de not doubt; but we 
lieve that this defect, as exhibited in the Waterwitch, 
admits of being sensibly mitigated in future vessels by the 
introduction of improvements in the construction and 
mode of fitting the turbine and its appendages, 


“RACING” PORTABLE ENGINES, 

So long as the giving of first prizes to those engines 
which ton least fuel | horse neh exerted at the a 
almost irrespective of other conditions of efficiency, con- 
stitutes an essential feature in the programme of the 
principal agricultural societies of this and foreign countries, 
so long will racing engines be constructed. We have fre- 
quently pointed out that such engines are unsuitable for 
the agriculturist, or, indeed, for most if not all the circum- 
stances under which the portable — is employed in 
this country. But it by no means follows that occasions 
never arise under which engines constructed on principles 
calculated to secure the utmost economy of fuel are not 
required; and we are far from asserting that the time and 
talent which have been spent on the production of “racing” 
engines have been thrown away. Although engines com- 
plex and delicate in their structure can only disappoint 
their possessors when placed in the hands of men incom- 
petent to their management, it is still certain that when 
put under the control of skilful mechanics they may prove 
exceedingly valuable in localities where fuel and water 
are scarce and dear; and it is probable that firms 
doing a large foreign trade in MF engines owe much 
of their commercial success to the excellent results, as re- 
gards economy of fuel, obtained from machinery specially 
constructed to extract the maximum amount of work from 
each pound of coal burned. It is not necessary to assume 
that these engines, as exported, are essentially “ racers” 
and nothing more, The margin which exists between the 
commercial and the racing engine is sufficiently broad to 
afford space for many other classes of machines, We may 
regard the racer got up for the show yard as possessing, in 
a more or less exaggerated form, all those qualifications 
which can best fit an engine for service in Egypt, or Syria, 
or South America. As such it may be taken to represent 
a class having the same general characteristics, toned down 
to adapt it to hard and continuous work instead of showy 
trials at the brake; and it may be taken for granted that 
any firm which has learned to make a first-class racer can, 
by using their knowledge with judgment, produce engines 
suitable in every respect for foreign trade. A considera- 
tion, therefore, of the principles on which racing engines, 
properly so called, should be constructed, will not be out of 
vera in our pages, and may prove useful to firms who have 

itherto contented themselves with building engines strong, 
serviceable, and well suited for agricultural purposes, but 
not claiming specially to work economically. 

For nearly a score of years makers of portable engines 
have strained every nerve to use steam economically. 
rng | of our first-class firms have really nothing to learn 

is point, and we do not now purpose to make any 
suggestions with regard to the construction of valve gear, 
or the arrangement of valves, steam pipes, or water heaters. 
Steam is used very nearly as well as it can be used in our 
best racers; yet it can hardly fail to strike a close observer 
that during the last ten years or so scarcely a single point, 
as regards economy of fuel, has been gained, and that the 
consumption of coal per horse per hour is still much greater 
in the best portable engines than in many other classes of 
steam machinery. These facts admit, we believe, of ver 
simple explanation, Almost every improvement which 
the portable engine has received has been effected in the 
mode of using steam. The system of making steam is 
now very nearly what it was in the infancy of the 
machine; in other words, boilers are now made of better 
metal, put together with better workmanship than they 
used to be, but in design there has been no appreciable im- 
sy mtg for many years. Little or nothing further can 
done in working up to advantage steam once made, but 
something may, we think, be effected, inthe way of making it. 

It is to be regretted that the Royal Agricultural Society 
have not made a well-sustained effort to register the weight 
of water used by portable engines as well as that of the 
coal consumed in developing a given power. No valuable 
record of the kind is in existence; but there is no room to 
doubt that the evaporative duty of most portable engine 
boilers must be low even at the ie hy An engine cutting 
off steam in a well jacketted cylinder at one-fourth of the 
stroke should not use more than 30 1b. of water per hour 
- horse power. This corresponds in the best racers which 

uve yet been tested to an evaporative duty of a little over 
9 lb. of water per pound of Welsh coal. Under the best 
possible conditions Lord Dundonald has succeeded in 
evaporating nearly 14 lb, of water per pound of Welsh coal 
in the marine boilers of the Janus. It is not to be expected 
that this high duty will ever be obtained in any 
portable engine, but it is not unreasonable to expect an 
evaporative duty of 111b. of water per pound of coal, or 
ossibly a shade more, This may seem high, but it must be 
rne in mind that the racer is carefully supplied with coal 
broken exceedingly small and of the best quality—in fact, 
it does not contain, as supplied at an agricultural show, one 
particle of waste in the of slate or sand. The 
grate is of small size, with bars so closely set that no un- 
consumed fuel can fall through, and the draught is 
moderate, as the engine is only worked to its nominal 
power, while the whole boiler is free from scale inside, and 
the tubes are as clean as brush can make them. These con- 
ditions are eminently favourable to economy, and that 
they are so is proved by the evaperative duty actually 


obtained. But they exist in a sense in ly of the 
boiler, which is not calculated to realise all the advantages 
which they are tent to bestow. 


One prominent objeet should always be kept in view by 
the designer of “racing” boilers, which is, to adopt every 
expedient consistent with the regulations of the Royal 
Agricultural Society, which will emable his boilers to take 
up lest fom te fuel burned. The flue tubes of all port- 
able engines are tee large for economy and teo short for 
their diameter, Fancy a locomotive engine with 3in, tubes 





6ft. long! In order fairly to absorb the heat from the 
regulation tubes used in portable engines, they should be 
about 14ft. in length. as such a dimension admissible 
the flues of racing portables should not be more than 1 in. 
in diameter. It is true that these tubes would soon get 
stopped up in regular work, but they would keep clean 
enough for a couple of hours’ ran on the brake. Uatil the 
Royal Agricultural Society make new rules, however, no 
change can be effected in this part of the generating appa- 
ratus, and we must rest content with tubes 2jin. in 
diameter, and, therefore, at least an inch too large for 
economy, Strangely enough, however, there is no limit 
to the thickness of ferrule which may be used, and the 
calorimeter of the tubes at the fire-box end might, under 
certain circumstances, be reduced there with advantage. 
When a large barrel and many tubes are used, the calori- 
meter is ordinarily much too great. By the judicious use 
of ferrules the evaporative economy of marine boilers has 
been increased by as much as 12 or 14 per cent., and there 
is every reason to believe that under similar circumstances 
like results would follow in the case of portable engines. 

The fire-box of the racing engine as now made is by no 
means what it might be as a heat absorber. ‘The fire 
during racing trials is usually kept thin, and the sides and 
top of the box are too far removed from its influence. The 
jie as we have seen, are too large to take up the maxi- 
mum amount of heat, and the smallest possible work 
should be thrown on them by making the fire-box as good 
an absorber of caloric as possible. But its vertical sides 
are not well calculated for taking up heat, and the heated 
gases find too easy a vent through the large tubes to suffer 
it to fill well with flame. In order to reduce the size of the 
box it should be made to fall in all round from the grate up, 
except at the tube plate side, in a way successfully practised 
by Mr. Allen, of the Scottish Central Railway, in the con- 
struction of locomotives. ‘The water space at the grate need 
not be more than three-quarters of an inch or thereabouts 
wide, increasing at the top of the box to six or eight times 
as much; and it might be found worth while to curve over 
the back plate of the box from a point just over the level 
of the fire-door with such a radius as would give the top 
of the box the form of a semi-arch. The plates of the fire- 
box should be made as thin as possible—certainly, with the 
exception of the tube plate, not more than a quarter of an 
inch thick in Lowmoor iron, or in steel .9,in. Such plates 
would require very close staying, and the stays may be 
made greatly to increase the absorbing power of the fire- 
box ona principle the rationale of which has been fully ex- 
plained by Peclet in his “Traite de la Chaleur.” The power 
transmitting heat possessed by a plate depends, in the 
first place, on the power possessed by its surfaces 
of absorbing caloric from heated gases, or by radiation, 
and of giving up this heat to the water with which the 
plate is in contact; and, secondly, on the con- 
ducting powers of the material. Now, it is very 
commonly supposed that the conducting power is every- 
thing, while the powers of absorption and emission 
are absolutely disregarded. As a matter of fact, however, 
the conducting power of a plate is very much greater than 
its power of absorbing or emitting heat, and therefore the 
point which is generally neglected is very much the more 
important of the two. If a rod of iron, say Gin. long and 
lin. in area, be made to pass through the side of a fire-box 
so that nearly 3in. may be in the water, while nearly 3in. 
are exposed to the action of the gases, that rod will trans- 
mit as much heat to the water as about nine square inches 
of ordinary plate although it occupies but a single inch of 
space, all the heat which the projecting surface can absorb 
passing readily through the substance of the rod where it 
goes through the plate, and being just as readily given up 
by the internal surface traversing the water space to the 
water. By the use of “ heat pegs,” as they have been termed, 
therefore, it is possible virtually to double the absorbing 
powers of a fire-box. In order to earry the principle out 
in practice let the stays be tapered, spaced about 2in. 
asunder from centre to centre, and screwed in from the in- 
side of the fire-box, about 3in. of their length being allowed 
to project into the box, while the outer ends may be cut off 
and rivetted over in the usual way. The roof, and even 
the tube plate, may be similarly dealt with, and good 
workmen will find no difficulty in making the stays per- 
fectly tight. The heat absorbed by the ends projecting 
into the fire-box will be freely transmitted to the contents 
of the water spaces by the portions of the stays which pass 
through them. 

We should not think of recommending such a system of 
construction, carried out to the fullest extent, for engines 
intended for regular hard service over long periods, for 
obvious reasons ; but we are now dealing with machinery 
intended to obtain a maximum result at the brake without 
regard to other considerations, and there is no reason why 
an expedient which has been used with fair success, even 
in marine boilers which are notoriously subject to deposit, 
should not be adopted in the racing portable, or even in 
engines intended to do more than race. The suggestions 
we have made may all appear to refer to trifles, but 
we have the authority of the best authors on the sub- 
jects of heat, combustion, and evaporation on our side 
when we assert that a boiler constructed as we have 
pointed out would evaporate a greater weight of water 
per pound of coal than the ordinary portable boiler ; 
and even though we admitted that the principle of 
increasing the efficiency of a fire-box by altering its 
shape and using heat pegs was trifling, we could 
still remind our readers that success in steam engi- 
neering can alone be expected by those who attach due 
importance to apparent trifles, and that a very trifling 
increase indeed in the economy of an engine may obtain 
for it a prize which without the increase would not be 
awarded to its makers. In any case we have only to 
examine the reports of the jurors of the Royal Agricul- 
tural Society, extending over a series of years, to become 
convinced that little er no progress has ef late years been 
made in the matter ef saving fuel; and we feel well 
assured me this will renstie be the fact until the 
generation of steam in t engine receives some 
share of that attention at present lavished on its use, 





THE GREAT PACIFIC RAILWAY. 

Srrvarep within a few degrees upon the same parallel 
of latitude, a distance of nearly 2800 miles separates the 
cities of New York and San Francisco. To place the two 
en rapport with one another by means of a line of railway 
has long been the desire of those interested in the commer- 
cial advancement and prosperity of the central portions of 
the new world. Some years ago this gigantic enterprise 
was fairly started, and considerable progress has siuce been 
made with the undertaking. It is not merely the inhabi- 
tants of the country that will benefit by the successful 
accomplishment of this interoceanic communication, but it 
will be a boon to the whole of Europe in addition, since it 
will afford the shortest route to the eastern portions of 
Asia. T h its instrumentality China will be reached 
in forty days ; the divisions of the journey consisting in a 
ten days’ passage across the Atlantic, a seven days’ transit 
by the new line, and a voyage of about twenty-two days 
upon the waters of the broad Pacific. Between the Mis- 
sissippi and the shores of that ocean, running nearly due 
north and south, is one of those vast elevated plateaus 
frequently met with throughout the American continent, 
which attains its summit level, or maximum altitude in 
Mexico. From the height of this plateau, in the beds of 
gorges and ravines, spring the Missouri, the Plata, the 
Arkansas, and numerous other large rivers, all of which 
roll their waters in an eastern or southerly direction. 
Parallel to the range we have described there exist others, 
secondary in magnitude and importance, but nevertheless 
opposing serious impediments to the progress of the works 
on the projected line of route. -The title bestowed upon 
the new railway, although applicable to it as a whole, more 
particularly belongs to that portion included between the 
coast of the Pacifie and the river Missouri, and may be 
appropriately divided into four sections. The first, situ- 
ated between the Missouri and the Rocky Mountains, 
runs chiefly through prairies and arable land ; the second 
extends from the Rocky Mountains to the Salt Lake, a 
district containing a few prairies, but consisting chiefly of 
mountainous tracts interspersed with innumerable inacces- 
sible declivities, From the Salt Lake to La sierra Nevada 
the third section traverses a rocky country abounding in 
mineral wealth, watered by streams strongly impregnated 
with saline substances, but totally destitute of vegetation. 
A mountainous region characterises the course of the fourth 
or coast section, which is relieved on the western side by 
large tracts of thickly-wooded country. 

Although destined in its lengthened course to traverse 
part of a wild and savage territory, the new route is near 
its origin, in communication with all the®principal railways 
throughout the United States. The eastern division of the 
line starts from Omaha, upon the borders of the states 
of Iowa and Nebraska, hugs the left bank of the river 
Plata until it meets the northern branch, which it crosses, 
and then follows the course of that upon the south side to 
its source. Entering at this point upon a fiat country, it 
passes close to the frontier of Colorado, emerges into the 
state of Utah, and after following the banks of the Salt 
Lake, arrives at the head quarters of the Mormons. Leav- 
ing the Salt Lake city, it touches upon the borders of the 
great desert, is lost for a time in the depths of the moun- 
tains of Humboldt, then appears in the Valley of Carson, at 
the foot of La Sierra Nevada, and finally reaches the town 
of Sacramento. Notwithstancing that the line traverses 
three mountain chains, the engineering difficulties are 
not of so serious a nature as might be supposed. Upon a 
portion extending over 500 miles the gradients do not 
exceed 1 in 260. In the Rocky Mountains the maximum 
gradient reached is 1 in 49, and in those of Humboldt, 1 in 
88. A single tunnel, 500 yards in tength, upon the eastern 
section enables the great basin of the Salt Lake to be 
arrived at. Upon the Californian side the line leaves 
Sacramento, following nearly the course of the Dormer 
pass, and is in progress as far as Ciscs, near the summit of 
La Sierra Nevada, a distance of about 100 miles. Circum- 
stances favourable to construction no longer attend the 
line beyond this point, and long and difficult tunnels 
became a necessity—no less than four succeed one 
another in rapid succession — and for a distance of 
twenty-five miles the gradient is 1 in 45, which is a stiff 
one, even in these days of steep gradients and sharp curves. 
One of the most serious obstacles to preserving the commu- 
nication open, is the snow, which in winter demands a 
regular staff and special precautions to be suceessfally com- 
batted against. It is confidently expected that by the end 
of the year that portion of the line terminating at the foot 
of La Bierra Nevida will be completed, and the junction 
at the Salt Lake, an additional length of 560 miles, with 
the eastern portion of the main route, effected in the course 
of the next two years, 

Omitting for the present the question of natural obstacles 
against the execution of any proposed line of railway, it must 
be borne in mind that there is a far greater difficulty in 
obtaining the funds—the sinews of war—and in regulating 
the financial measures for constructing a railway in @ new 
country where the population is few and scattered, than in 
an old one which has arrived at the very climax of pros- 
pone and civilisation. In the latter case railways are the 
ast efforts of the genius of intercommunicatioa, and there is 
always the consoling fact that thereis abundanceof passenger 
and goods traflic to be accommodated. But, in the instance 
we have been describing, it is not civilisation which calls 
for and makes the railway, on the contrary, it is the rail- 
way which is to make civilisation. When the iron road 
traverses a vast region, in many places teaanted only by 
wild beasts, or savages but one degree removed from their 
native quadrupeds, its duty is to point out the path that 
civilisation is to follow, and there is no doubt but that 
gradually its stations established in the prairies and the 
mountains, will become foci for the development of villages 
and towns. Without for a moment couutenancing the 
proceedings ef the Mormons, yet they may be quoted as 


an example of what man may effect in those regions, Salt 
Lake City is founded upon a dry and sterile soil, whereon 
scarcely any rain falls, but by diverting the courses of 
streams and rivers, what was once litile better than a 
desert has been rendered a fertile; and prolific portion of 
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the territory of Utah. As might be expected, the Govern- 
ment judges favourably of every attempt to open up the 
resources of the country, and contributes large subsidies 
in money and lands towards the accomplishment of that 
object. In addition to a gratuitous concession of all land 
required, a subvention of nearly £4000 per mile is granted 
for the section of the line included between the eastern 
starting point and the Rocky Mountains. Double this sum 
is allowed for that portion traversing these and 
nearly as much for the routefrom thereto La Sierra Nevada. 
Among other difficulties to be contended inst in the 
construction of the line is the paucity of la On 
the western side, in California, the wages ct, the 
mines, which often amount to £1 per day, pre- 
vent the miners from ‘being of any service to the works. 
With a view to obviate this evil about 12,000 Chinese 
have been imported, and they make very if not very 
expeditious, workmen. Another serious evil to be over- 
come is the scarcity of timber along the route; all the 
bridges have to be made at a distance and transported to 
their respective sites ready to be put together, There is 
but little wood for burning, but as a compensation, 
coal and iron mines have been discovered, and only 
require to be opened up to yield an abundant supply. 
Upon the eastern side, near the Missouri, the fighting and 
the laying of the permanent way are executed chiefly by 
Irish labourers. Their duty is divided into two parts; the 
one consists in advancing the road, and the other in repel- 
ling the attacks of the Indians, who vigorously resist as 
fiercely as ever, what they ag oe | consider an in- 
vasion of their own territory. Independently of the large 
amount of traflic in passengers from shore to shore, one of 
the chief sources of revenue to the new route will accrue 
from the mines along its course. In the Sierra range there 
are numerous silver mines of an extremely rich ore, and 
gold is likewise found in considerable abundauce in the 
veins of quartz forming the geological formation of the 
mountains. Besides these brilliant advantages, the more 
sober, but not the less valuable ones of salt, sulphur, coal, 
and iron are also met with in quantities, that promise a 
liberal remuneration to those who may have energy and 
enterprise enough to explore their hidden wealth, and 
bring to light the long-concealed gifts that nature has 
placed in those regions at the disposal of mankind. 





THE RODMAN GUN. 

Ir was semi-officially stated that the American 15in. gun 
was tested at Shoeburyness with 601b. charges of mammoth 
powder. The gun was, as we know, completely defeated by the 
battered old target ayainst which it was fired at seventy yards 
range. The American papers defended the national weapon by 
asserting that it was not supplied with powder enough, and that 
had the cannon powder ordinarily used in the States been 
employed instead of mammoth powder, the result would have 
been very different. We have now the best possible authority 
for stating that the word “mammoth” was used by mistake. 
The charges fired against the Shoeburyness target consisted of 
60 lb. of American Government cannon powder, as used in the 
American navy. This charge is, as we have frequently pointed 
out, to be used for only twenty rounds, according to the official 
instructions issued by the Bureau of Naval Ordnance. The 
splendid arguments of our American friends, based on the 
assumption that the charge actually used was only equivalent to 
about 45 lb. of this powder, vanish, like the smoke of the gun, 
into thin air. It is not easy to say how the mistake in the 
name arose, but the facts are precisely as we give them. We 
believe it is the intention of the War Department to test the 
gun with 100 1b. charges as soon as a new target can be con- 
structed. - 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





PATENTS OR NO PATENTS, 


Sir,—The more I study the deep slumber of public opinion on 
patent law, the more I feel that it will take a keener pen than 
mine to make the poor inventor see himself as patent law repealers 
see him, for I have now run through my stock of tonic epithets, 
and with the ‘‘ creature,” ‘‘ porcupine,” ‘‘ mole,” “slave,” that I 
have called the poor inventor full two months ago without one 
word of contradiction, he must henceforth rest content. It is 
merely because ‘* the diseases of society can, no more than corporal 
maladies,- be prevented or cured without being spoken about in 
plain language” (Princ. Pol. Econ., Book IL., chap. xiii, sec. 1), 
that I embark upon a last attempt to ‘‘hold the mirror up to 
nature,” such as nature is among the artificial hothouse plants of 
patent protection. 

Patent law, I contend, is a legal interference with the wages of 
the poor inventor, and, ipso facto, it is undoubtedly also the true 
cause of the poor inventor’s really scandalous poverty. The 
kindest intentions of the world cannot prevent it being that, since 
the best intended state interference misses its mark fully as 
certain as the worst. 

This benevolent Government intervention stands based on the 
gratuitous assumption that the poor inventor “has not yet learnt 
to help himself,” or is “physically unable to do so” [it seems 
scarcely worth while deciding whether it is the “slave” or the 

‘idiot ” that minates in the popular estimation], and after 
the manner of volent d tism in g 1 it has unfortunately 
the strongest imaginable tendency to render that assumption true 
in the end, since independence, pluck, and self-reliance always 
recede in the same ratio as fatherly surveil/iance and public alms- 
giving advance. 

Patent law, seen from the point of view which I strive to main- 
tain during these Saturday letters, represents simply 
public opinion walking into the shop of the poor inventor and 
addressing him in this ultra-Hectoring fashion:—‘‘ Poor fellow! I 
hope you make a living by your trade. . . . What, you donot? 
Depend upon it I will find you one. You shall be rewarded libe- 
rally. . . . Mind, I shall not give you money myself, and 
I do not think there is room on the Civil Bervice List; but the 
Commissioners of Patents shall reward you royally— ro ally. You 
shall have thirty shillings’ worth of sealing-wax and parchment 
for the mere trifle of £20, net cash. No man shall have a better 
chance of spending his money for nothing. Whenever you make 
an improvement that may threaten to ruin the trade of a whole 
district depend upon our protection. Every man’s hand shall be 
raised against your improvement, and in every wan’s hand there 
shall be a heavy Chancery suit for you to wim, if you know what 
that means, Besides risking your labour, we will take care that 
you shall also, in five cases out of six, lose your outlay in law costs 
and stamp duties, All that we shall do for you faithfully.” ° 

And 250 years of such very paternal patronage have now, 
A.D. 1867, led to this practical result—the poor inventor has not 





P 
even the pluck left to him to do what any independent cobbler 





conte well, viz., kick public charity, Joqueus ewm fustianum, out 
° shop ! ; 

Comment on these transparent facts would be perfectly super- 
fluous if it were not so very urgently wanted that even inal 
considerations of taste must yield to the pressing necessity 
there is of rendering comment effective. These things must be 
talked of loud enough to be heard. To tell the inventor 
merely that he is “‘a man of brains,” and consequently cela va sans 
dire, *‘no man of business,” is obviously much too gentle a way of 
charging him with being “a fool,” for “inventors are not 
usually men of any prominent capacity for ” has now been 
advertised for years and years together in every third 
patent agent’s circular you pick up. poor inventor 
requires now some stro: Se apts TE ener- 
vated mind is to be bi a little against for 
freedom of trade, or freedom of acquiring - 
where and anyhow. It will be for patent law repealers to eupply 
apy ty aioe x aa poy AL. by his 

i ” he t 
enemies also that he is ‘‘not a baby,” nor a “‘ state pauper.” That 
is what he wanta, ing to my irresponsible opinion. 

Unfortunately it is not given to me to open the poor inventor's 
eyes to the sorry position he occupies h interference 
with his wages. I should be happy to explain to that he is 
capable of helping himself. Yes, just as able as the buyers of in- 
ventions are to mind their own business without having any legal 
documents to teach them where and when to purchase novelties, 
But then will he listen tome? There is the rub. 

Happily I need not write anything myself. It is not at all 
necessary for me to explain to him that the ay ** poor in- 
ventor,” as cempered with the exceptional “lucky patentee,” 
suffers i m the ye of state interference ” ~ 
made the curate what the average majority and the 
wealth bishop, as representative of the successful ae is 
not. I need not bore the inventor with pointing out to him 
how a sum of £200,000 been slily extracted from his pocket 
under pretence of ‘‘rewarding” him, and how for all this money 
of his there is yet scarcely a wooden stool for him at the Patent 
Office—mueh less the “ ” for which he has been made to pay, 
and which, according to Act of Parliament, A.D. 1852, was to 

i this may be — in solemn silence—by 
“F, L,” at any rate—for the whole argument has been 
written, and merely requires judicious cutting out.. Therefore I 
give it the poor inventor to-day exclusively with “cold steel” —I 
mean * scissors.” 

Those who by false hopes ”—so reads my first cut—“‘ excite 
the industrious to exertion without paying them their just wages 
commit not only the most cruel private injustice but the most im- 
portant public injury. The permanence of industry must be pro- 
portioned to the certainty of its reward.” (Miss Edgeworth, 
**The Dun.”) ‘* This ists of protection by the Government, 
and protection against the Government, the latter being the more 
important. The insecurity which is altogether paralysing to 
the active energies of producers is that arising from the Govern- 
ment, or from persons invested with its authority. Against all 
other depredators there is a hope of defending oneself.” (Mr. 
Mill’s Princ. Pol. Econ., Book L., chap. vii., sec 6.) 

‘* Unhappily, sentimentality rather than common sense usually 
presides over the discussion of these subjects, and while there is a 

wing sensitiveness to the hardships of the poor, and a ready 
Teoccitien to admit claims in them upon the good offices of other 
pople there is an all but universal unwillingness to face the real 
itficulties of their position or advert atall to the conditions which 
nature has made indispensable to the improvement of their phy- 
sical lot. Discussions on the condition of the labourers, lamenta- 
tions over its wretchedness, denunciations of all who are supposed 
to be indifferent to it, projects of one kind or another for improving 
it, were in no qeantey = in no — of the world as rife as in the 
present i ut there is a tacit agreement to ignore 
totally the law of wages or to dismiss it in a parenthesis with such 
ome as hard-hearted,” &c. &c. (Ibid. k II., chap. xi., 
sec 


. 4.) 

**No remedies for low wages have the smallest chance of being 
efficacious which do not operate on and through the minds and 
Labits of the people.” (Zbid. Book II., chap. xii., sec. 4.) “ No 
royal proclamation —~ the blockade-running business, no law 
of patents will better the condition of the poor inventor. As long 
as the buying public—notwithstanding its often-expressed sympa- 
thies to the contrary—shows itself willing to purchase pirated 
goods, without considering that by patronising the thief they really 
*rob the poor inventor of his due reward,’ so long will a few un- 
scrupulous manufacturers always be tempted to circumvent or 
break the law of patents. Our own connivance supplies them with 
an excuse, It can never be contra bonas they say, to 
manufacture that which the best and holiest men and women are 
ready to buy. From these considerations it follows that the pre- 
vention of immoral, premature, criminal imitation—of ‘‘ freesteal- 
ing,” in fact—is much more likely to result from a ¢ e of 
public opinion than from any repressive state laws. To put down 
the spurious imitations of meritorious inventions it is requi- 
- ++ ~y>" people ~~ oe refuse nd deal at the i 
slopshops they detest so much, apparently.” (From aa unpub- 
lished MS., *‘Free Learning, be Looking, and Free Leaning 
Defended, by F. L.”) 

“Tt is an inherent condition of human affairs that no intention, 
however sincere, of protecting the interests of others can make it 
safe or salutary to tie up their own hands, Still more obviously 
true is it that by their own hands only cau any positive or durable 
improvement of their circumstances in life be worked out.” (Mr. 
Mill’s ‘* Representative Government,” p. 23.) “ Leaving logs 
to the Government, lik® leaving them to Providence, is synony- 
mous with caring nothing about them, and ing their results, 
if disagreeable, as visitations of nature.” (Ibid, ) “Itison 
a far other basis that the well-being and well of the labour- 
ing people must henceforth rest. ‘he poor have come out of lead- 
ing-strings, and cannot any longer be governed or like 
children. To their own qualities must now be the 
care of their destiny.” (Princ. Pol. Kcon., Book IV., chap. vii., 


sec 2.) 
“* Letting alone, in short, should be the general practice; every 





departure from it required by some \—is a cer- 
tain evil.” (Ibid. Book V., chap. xi., sec. 7.) “ the 
law has atte’ to regulate the wages of workmen it has al- 


ways been rather to lower them than to raise them. (Zbid,, Book 
II., chap. xiv., see, 3). 
‘* Instead of looking upon competition as the baneful and anti- 
social principle which it is held to be by the generality of socialists 
I conceive that even in the present state of society and barney 
every restriction of it is an evil, and every extengion of it—even 
for the time injuriously affecting some of is 
always (!) an ultimate good. To be protected competition 
is to be protected in idleness—in mental dulness—to be saved the 
necessity of being as active and as intelligent as other people; and 
if it is also to be protected against underbid for employ- 
ment by a less highly paid class of labourers, this is only where the 
old custom of local or practical has placed some parti- 
cular class of artisans in a privileged position as ee with the 
rest; and the by has come A.) = the interest of universal im- 
rovement is no longer promo y prolonging the privil of a 
ew. Ifthe denediiies and others of their class Reve loweved the 
wages of tailors and some other artisans by making them an affair 
of competition instead of custom—so mi the better in the end. 
What is now required is not to bolster old customs whereb: 
limited classes of labouring people obtain partial gains whic 
interest them in keeping up the present organisation of society, 
but to introduce new pom Be practices beneficial to all; and there 
48 reason to rejoice at whatever the privileged classes of 


skilled artisans feel that they have and d 
or their remuneration om the same eect eee, =f ton 
resort for the improvement of their te the same remedies 





as the lees fortunately circumstanced and comparatively helptess 
multitude. (Zbid., book IV., chap. vii., section 7.) 
May I continue? I have yet some tonic bitters for the 
blindfolded manufacturer coder patent law. - F. 
[Is it possible that there is no champion of patent law and 
ae ight a or willing to break a lance with our correspon- 
ent ? E. 





RSPARTO GRASS. iacre 
Srrn,—On my return from a trip into Spain, where I have been 
~ y i ene of my fet duties was to 
during my absence, and in 


nopesting the esparto didieiom, 

a bon eg J Mo I find your rt on ‘* Paper 

Semetecture frcen oe oh Lloyd's Bow Bridge.” “In 
report, led wii involuntarily into error, you state— 


of the merit of the manufacture of esparto paper 
Lloyd, the proprietor of our con- 


paper was not in the test degree due to Mr. 
Det and I very much doubt ~e hy even with the very excel- 
lent machinery and ap so weil described by you (supplied 
to him by Mr. ), he is able now to make a respect- 
able sheet of paper alone, Certain I am_he was not 
able to do so some months . Long before Mr. Lioyd’s mills 


were built, or even thought of, the Journal of the Society of Arts, 
November 28th, 1856, was printed on © made from esparto, at 
my mills, at Eynsham, near Oxford. r obtained the medal at the 
Exhibition, 1862, being the only exhibitor of esparto paper; and 
this raw material, esparto, or Spanish grass, is now almost univer- 

adopted in our trade—last year to the extent of upwards of 
50,000 tons—and treated by the processes patented and introduced 


me. 7 
Of these facts inquiry from one manufacturer in our trade 


—except, ibly, Mr. Lloyd—will, I am sure, satisfy you. 
The Ford Works Company, same, THos, ROUTLEDGE. 
near Sunderland, August, 1867. 


NEWSPAPER “ RATTENING.” sia 

S1r,—We notice in your last impression a letter from ‘‘ A. B.,” 
a = arte our pre feat of the inconsistency and injustice of the 
editor of a scientific w al, who, a few weeks ago, wrote 
a most untruthful article affecting our position as manufacturers. 
We were not surprised at his refusal to insert our pyotest, and 
were somewhat prepared for the article in his paper of the 30th ult., 
in consequence of that protest appearing in your columns. He 
very conveniently passes over the main points of our letter, in 
which we defied him to produce one single proof in support of his 
assertions, and contents himself with calling our letter ‘an adver- 
tising dodge,” &c., and — that we charged him with “‘all 
sorts of hostility, and with the paltriest, nay, the most con- 
temptible of motives ”"—that of writing us down because we would 
not advertise in his paper. This is his own description of the 
motive, and we leave your readers, who have no doubt seen the 
letter of ‘‘ A. B.,” to judge whether that we attributed to him 
was the right one or not. We feel sure that many other firms 
might come aoe a testimony to the 7S ‘ect, ** —_ 
paper rattening ” ir, as you e, “ pithily express the 
scope and intent of the practice” in which this journal has in- 
dulged; but public as well as private opinion must, sooner or later, 
condemn such a course of procedure. : 

If the editor will read again the two articles which were written 
by himself, and are referred to in our letter to him of August 14th, 
and will compare them with his recent articles, he must see that he 
is not a fit person to sit in judgment upon the merits of wood- 
working pals men and we would advise him for the future to 
refer to his former numbers in writing a second articls, as his 
memory or discernment certainly fails him at times. In his review 
of machinery at the Paris Exhibition of May 10th he writes as 
follows at page 466:—“‘In the framework of the most modern 
designs of English machines of this class the introduction of 
hollow cast frames has produced great advantages. We believe 
that Messrs. Powis, James, and Co., of London, haye taken the 
lead in this direction, and that the other makers have been rapidly 
following in their Messrs. Powis, James, and Co, exhibit 
amongst their machines some of the best designed frames of wood- 
working machinery ever produced. This will not fail to exert a 
beneficial influence upon the future produetions of their neigh- 
bours, and of machine-makers in general.” Four days afterwards 
this was followed by a letter from the office of the same journal, 
worded thus: ‘‘We really think you should show your firm’s name 
in our columns; we were never in a better position to ask your 
orders.” Our advertisement was not given, and the result has 
been a series of articles, neither temperate nor true, in which the 
editor seems to have had only one idea, viz., that of writing us 
down to a ‘*second or third-class position,” even at the expenses of 
his own consistency and tru’ 

London, September 4th, 1867, 


= 


Powis, JAMES, AND Co, 





THE AMERICAN REAPERS AND Mowers IN FRaNnce.—In the 
competitive trial of mowing and reaping machines, which took 
place July 30, om the imperial farm at Vincennes, the distribution 
of prizes made by the jury shows that the American inventions 
excelled all theothers. Mr. C. H. McCormick received the highest 

ize for his and mower, and gold medals were awarded to 
Nir, Wood and Mir. Perry. 

Tue Manonestrer Bolter Association.—At the last monthly 
meeting of the Manchester Association for preventing steam 
boiler associations it was stated that during the past month 
195 visits of inspection had been made, and 420 boilers 
examined: —- 248 externally, 11 internally, 8 in the — and 
153 entirely, while, in addition, two had been tes by 

pressure. In the boilers examined 165 defects were 

nine of them being dangerous. Mr. L. E. Fletcher, 
chief of the association, reports: —‘‘It is not generally 
known over heating may arise even when there is an ample 
supply of water in the boiler and the plates pver the fire are 
covered. Such, however, is not unfrequently found to be the case, 
and it would that some waters which form a fine floury 

it-enpectally if they 


heated the injection of the 
. oe San ee ae ee 


i 
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ve for some time past been carrying on at consider- 

able expense an elaborate series of experiments bearing directly 
on these subjects, the objects of these experiments being, in the 
first place, to test the economic efficjency of the coals of this 
district; and in the second, to ascertain the most economical form 
of boiler, and the best mode of firing, whether mechanically or 
by hand, so as to evaporate the greatest t of water with a 

ven quantity of coal, and without the production of smoke. 
The experiments have been conducted under the joint superin- 
tendence of Dr. Po m f — tle and a oy pan An 
not yet completed, being sti'l in daily progress, As far as these 
trials have hitherto progressed they Le clearly shown that the 
formation of smoke may be entirely prevented, without any dimi- 
nution of the evaporative efficiency of the om gee 
alone, while it has been f in addition, that coals 
in this district will realise as an economy and efficiency as 
the best north-country and Welsh coals, and that without the pro- 
duction of smoke,” 














THE ENGINEER. 





Sept. 6, 1867. 











eS 


END 


APPARATUS 





FIic.6 








GENERAL JOINER—BY MR. WORSSAM, JUN. 
WEOCE CUTTING 











FIGT FALSE FENCE 


CUTTER BLOCKS 
FOR TENGNING 











FICIS CROSS CUTTING PLATE 






ORUNKEN SAW 











= ill 


FIC 9 DRUNKEN SAW 





RR 


oS: = " Cer™ 


| 


3 


dhe 


: 
alo =a 


LL (OE 


aT 


fe (( 


* 


=i 
3 = ieneiinincniiernee 
— 


| 


i 


Wit 





FIG3 SIDE ELEVATION 


1a 


mo 






































Serr. 6, 1867. 


THE ENGINEER. 


211 








AUSTRIAN BATTERIES FOR MOUNTAIN SERVICE, AND THE MODE OF PACKING THEM UP. 
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THE most interesting and novel portions of the equipment of 
the artillery intended to take part in the Abyssinian expedition 
are evidently the two mountain batteries of six so-called seven- 
pounder guns each. The barrel weighs only 146 lb., being made 
of steel, with a length of bore of only twenty-four inches. The 
mountain gun carriages are also of steel, and will weigh only 
about 2001b. The elongated zinc-studded shell, with its seven- 
ounce burster, weighs 7 lb., the gun being rifled with three 
plain grooves, having a twist of one in twen:y calibres. Some 
attention has been drawn to the fact that these guns will be 
carried athwart a mule’s back, instead of parallel to it; and the 
honour of proposing the idea has been ascribed to an English 
officer. The accompanying very complete engravings and de- 
scription, extracted from a work published by an artillery officer 
on the Austrian Staff of Artillery,* will show that the plan has 
long been adopted in the Austrian service, the artillery of which 
is acknowledged to be of a very high character as to efficiency. 
The Vienna weights and measures used in this book—which has, 
by the way, almost an official character—have been changed into 
English quantities ; and it will be seen that the weight of the pro- 
jectiles of the Austrian mountain service gun is only a little less 
than that of the English mountain gun now being made at Wool- 
wich for the Abyssinian expedition ; but horses, and not mules, 
are used for transporting the gun and its iage, &c. 

The Austrian ‘mountain batteries consist of four brass 
rifled muzzle-loading guns, with ammunition and packing boxes, 
the separate parts for firing, the harness for the pack horses, and 
other portions of the equipment. According to the rule 
adopted in’ the Austrian and Prussian armies, the Austrian 
regulation gun for mountain service is termed a three-pounder, 
three pounds being the weight of a cast iron ball of nearly the 
same diameter as the elongated projectile which it actually uses. 
These weigh, as will ,be seen, rather less than seven English 
pounds. 

The gun consists of a brass tube, having externally the shape 
of two frustra of a cone, connected together. The smaller frus- 
trum extends from the muzzle to seven inches behind the trun- 
nions; the larger one from thence to the end of the breech. The 
exterior of the tube is otherwise shaped like that of the four and 
six-pounder field pieces, except that the front and middle sights 
are made with slight wedge edge-shaped cuts instead of with a 
head. The trunnions are 0°778in. below the axis of the bore, 
and the gun is hence so balanced that its normal position is hori- 
zontal. The rifling, formed like that in the Austrian four-pounder 
field-pieces, has six grooves. The diameter of the bore is equal 
to 2'917in.; the greatest depth of the grooves is 0°130in.; their 
width is 1°455in.; the windage 0°065in. The length of the tube 
without the cascable behind, is 37’4in., and with it, 405in.; 
that of the rifled part of the bore is 32°669in.; and that of the 
smooth-bore powder chamber, 3°1llin. The grooves make 0°53 
revolutions from the left to the right in the rifled part of the 
bore. The angle of rifling has 8} deg. The entire tube weighs 
185°19lb.; and the overweight of the hind part is. 46°91 Ib. 
The carriage 1 has two cheeks, one axle, two wheels, and a con- 
trivance for pointing the gun. The cheeks of the trail pieces 
are of wood, with iron bearings for the trunnions, iron handles } 
for moving the trail, and iron ‘fittings. On the cheeks of the 
trail are straps of leather for holding’ the ramrod and parts for 
loading. The axle is made of wood, 39°93in. long; the wheels, 
with an iron nave, are 37°34in. in diameter. The pointing ap- 
paratus, as shown more fully in m Fig. 1, allows the elevation of 
the tube to 26 deg. and its depression to 6 deg. The weight of 
the carriage, together with wheels, is 198°7lb.; the distance of 
the pa is zoewee and the elevation of the axis of the 
mounted gun above the ground is 29°04in. Of course the 
has no limber. aie ”" 

The ammunition consists of cartridges for horizontal and ver- 
tical firing; of cartridges for saluting and for exercising; of 
hollow shots, shrapnels, case shots, and of the usual friction fuzes. 
These cartridges are, except as to size, similar to those for the 
Austrian four and eight-pounder field-pieces, which we shall take 

* Das Osterreichische Feld und Gebirgs Artillerie Material, &. 
Fredrich Miiller, Hauptmann des K,K, Artilleriestabes, &c. Wien, 1864, 7 











an early opportunity of describing. The charge is 3°704 oz. 
for the vertical shot, and 7°408 oz. for the other cartridge. 

The hollow projectiles have a bursting charge of 4°938 oz. of 
cannon powder, and are adjusted by a concussion fuze in the 
same way as those for the field pieces. The diameter of the 
lead-coated projectiles is 2°852in., the studs have a height of 
‘130in., and a width of 1°426in.; the weight of the adjusted pro- 
jectile is 6-289 lb. The shrapnels contain a bursting charge of 
1543 oz. of gunpowder (Gewehr-pulver), and fifty-five balls of 
lead 0°463 oz. each ; the interstices between these balls are 
filled up by melted sulphur. The fuze may be regulated for 
distances.up to 1500 paces only. The weight of the adjusted 
shrapnels is 6°698 Ib. The case shot contains thirty-four pieces 
of zinc 0°116 oz. each, and weighs, together with the sulphur, 
5°015 lb. ‘Fhe boxes for packing up the ammunition are shown 
in Figs. 2 and 5; they are divided into three compartments, and 
are to receive either mixed cartridges or case shot only. Those 
boxes for mixed cartridges contain in the compartment a, Fig. 2, 
four hollow shots, in ¢ two shrapnels and two hollow shots. 
The middle com ent 5 receives eight cartridges for hori- 
zontal and four for vertical firing ; further, one packet of ten 
friction fuzes. The box, when packed up, has a weight of 
77°546 lb. The boxes for case shots are also divided into three 
compartments; each of the compartments, a and ¢, receives 
four cases, which are wound round with tow, put into the box, 
and packed up with tow. The compartment } contains eight 
cartridges and a packet—ten pieces—of friction fuzes. The cart- 
ridges are situated in two layers, eight below and two above. 
The weight of the full box is 65°434 lb. For packing up the 

, the store of material, and of provisions, &c., there are 
special packing sacks, and knapsacks for cartridges, 

As already mentioned, the guns, their carriages, the baggage 
of the troops, the forage, &c. &c., are transported on -horses, 
which are provided for this purpose with pack 
necessary harness. The pack-saddles have different shapes, as 
they are to be used for the transport of the guns, of the carriages 
or of the ammunition, and other thi The pack- 
saddle for the gun is shown in Fig. 3, that for the carriage in 
Fig. 4, and that for ammunition or baggage in Fig. 5. These 
saddles are made to three different sizes. As mountain warfare 
in most cases allows the us> of only a small number of guns in 
the same engagement, each mountain battery consists of four 
pieces only. For the transport of one battery, consisting of four 
guns, four horses are required for the guns, each loaded with 
262°5 lb.; four for the gun-carriages, each loaded with 281°589 Ib. 
7 oz., and one horse with a spare carriage, loaded with 276°05 Ib. 


In this weight is included the saddle and other harness. For the | #aiust 


ammunition twenty-eight horses are employed, loaded each with 
200 lb. to 285 Ib., eight for the baggage of the troops, nine for 
forage, two for provisions, and one for cooking utensils. To 
these are added one horse with stores and tools for the saddler, 
two horses with a portable forge, one saddled and two unsaddled 
relay horses, making altogether sixty-three horses for one battery, 
each of which is loaded with from about 200 Ib. to 300 lb. 

Five men are attached to each gun, and they are numbered 
one, two, and soon. For packing up the gun it is placed to the 
near side of the horse. The man No. 1 puts a handspike into 
the muzzle, and Nos. 2 and 4 open the bearings for the trunnions. 
Nos. 3 and 5 taking hold of the breech of the gun, together 
with No. 1, lift it out and placeit into the pack-saddle with the 
touch-hole downwards, so that the trunnions rest in the bear- 
ings on the saddle with the muzzle pointing to the off side of 
the horse. No. 1 then puts the above-mentioned handspike into 
the bore of the gun and’ closes the muzzle with a bolt. The 
tube is fastened with two straps, and the knapsacks of the two 
soldiers, Nos. 1 and 5, are hung over the saddle. Fig. 3 re- 


presents the gun thus packed up. For packing up the gun- 4 


F 


carriage No. 2 fastens ramrod on the carriage between the 
cheeks and pushes the carriage to the horses. Nos. 1 and 5 
take off the wheels and lay them down on the ground, then, 
laying hold of the axles, they lift up the carriage with 
a wile Salle So EN ae ae and the 
fastened the carriage, No, 2 


as ex 
and the 











lays a beam across it, over which the wheels are to be hung with 
the felloe, whilst one of the spokes rests on the axle of the 
carriage. Both wheels are tied together on top and bottom. 
The knapsack of No. 2 is placed between the cheeks of the 
carriage. The whole arrangement is shown in 'Fig. 4. The 
taking down of the gun:is done in the reverse order. The 
ammunition boxes are placed two and two upon one horse, one 
at each side, as shown in Fig. 4and 7. To protect these boxes 
against the weather a waterproofed covering is put over both. 
The horses, with the guns and the carriages, and the eight 
horses with ammunition, are led singly, the other horses in 


pairs. 

To the material of the artillery for mountain service also 
belongs a camp forge, so constructed that it can be taken to 
= It is shown in Figs. 6 and 7. It consists of an iron 

earth with the fire-place h, four iron jambs f, of a cylindrical 
bellows 5, the ironuir pipe r, two rods z, and the lever d. It 
weighs 79lb. and the iron anvil 71°6lb. For transporting it 
it is taken to pieces, which are packed up into a packing sack, 
with which a pack-horse is to be loaded. . To take the forge to 
pieces the lever and the rods are to be first: taken off, then the air 
Pipe is screwed off, and the bellows, and at last the jambs are 

en out. 





SourH KEensincTton MusguM.—Visitors during the week ending 
August 31st, 1867. On Monday, Tuesday, and Sa‘ % 
from 10 a.m. to10 p.m., 18,951; on Wednesday, Th y 
Friday (admission 6d.), from 10 a.m. till 6 p.m., 1407. Ni 
Portrait Exhibition, by pageant, 7519. Total 27,877. A 
of corresponding week in former years, 13,561. Total from 
opening of the museum, 6,946,939. 

IMPERIAL TRAVELLING.—The special train in which the 


be 


e dining-room, and on the other the 
r’s study. In the miidle of the dining-room there waa a 
table, capable of being extended or contracted at pleasure, with 
easy chairs parallel to the sides of the The 
Em 's study contained an elegant writing-table, a in the 
mie A hich telegraphic ee 
graphic a means of w comm’ 

was ecatablished with the apartments of the various court officials 
travelling with his Majesty. Next to the study was the bedroom 
of the Emperor and Em with two beds placed transversely 
The remaining carriages consisted 
Spee, caren, tok See the Emperor’s 
There was also a conservatory with the choicest flowers. 
Pall Mall Gazette. 


Em 


Sn Wood, London; 
London (absent); Jack 
Leek in a 
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Symm, and Reay’s machine was 
were entered—Wood’s, Samuelson’s, 
and Brigham Bickerton’s, 
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THE PATENT JOURNAL. 
Condensed from the Jowrnal of the Commissioners of Patents. 





Grants and Dates of Provisional Protection for Six Months. 

1652, NICHOLAS RAUSCH and EDME LEON DARLET, Brussels, “ Improvements 

oun the manufacture ro dg fuel. ."— 5th June, 1867. " seattle 
44. JOHN MARLEY, ‘ington, Durham, “ Improved apparatas 
vention of overwinding and falling of the cages used in mine shafts, lifts, and 
hoists.”"—2%rd July, 1867. 

2154, THOMAS PRIDEAUX, Prideaux Seem, Sheffield, eeeiaeronmate tn in 
open fire-places and stove-grates, for the purpose of economising fuel 
securing a more perfect combustion.”— 24th July, 1867. 

2217. JOHN SAXBY, Canterbury-road, jay ‘Improvements in the con- 
struction of locking apparatus yy of railway points 
and signals, and In tle mode or method a aneine, combining, and actuating 
such apparatas.”—3tet July, 1867, 

2270. THEOBALT LUTHRINGER, Hotel de France et oe eater 
square, London. “ A new red colouring matter.”-—6th August 

2276. CHARLES MCDERMOTT, Carlton Villas, Wy yrnmens ie t Bs, Surrey, 
* An eyelet and paper fastener combined.”— A com Edward 

Boynton, Tenth-street, F rst Avenue, New York, Us 8.—Tth Dae, 1867. 

2292. WILLIAM RICHARD DAWSON, © Chambers, Great St. Helen’s, 





London, “ Improvements in the ‘wepabalinn of ti iron sands for 
smelting.” 

2294. HENRY AUGUSTUS AVERY and GEORGE PENABERT, Paris, ' “The a 
cation of a certain vegetable powder for "4 P ng 





tion in boilers.”—9th A , 1867. 

2299. HENRY BERNOULLI BARLOW, M in doubling 
and winding machines.”—A communication from John Dollfus-Mieg, Mul- 
house and Dornach. France. 

2301. EDWARD NEWBY, Sun-street, Bishopsgate-street Without, London, ** Im- 
provements in shackles or joining links.” 

2303 ALEXANDER MELVILLE CLARK, Chancery lane, London, “Improvements 
in refrigerating apparatus applicable for the manufacture of ice and for 
other refrigerating parposes.”—A coramunication from Jean Baptiste Toselli, 
Boulevart St. Martin, Paris. 

2305. ROBERT GIRDWOOD, Edinburgh, Midlothian, N.B., ‘‘ An improved com- 
position to be applied to sheep and other animals for tee purposes of destroy- 
ing vermin and parasitical life thereon, and for protecting them therefrom.” 

2307. FREDERIC HALE HOLMES, Paris, ° a in apparatus for the 
production of the electric light. "— 1 Oth August, 186 

2309. ETIENNE MOUNIER, Paris, “‘ Impr in 

2311. ARCHIBALD TURNER, Leicester, and WILLIAM HEMSLEY, Melbourne, 
Derby, *' Improvements in the manufacture of gloves, undershirts, drawers, 
socks, stockings, and other artic'es of clothing which are usually made from 
knitted or looped fabrics.” 

2314. ARTHUR MCDOUGALL, hest ts in the extraction 
and separation of the Fu paren DY in ‘products resulting from the 
alternate exposure of certain metallic oxides to gases containing sulphuretted 
hydrogen and to oxygen.” 

2315, JAMES SHANKS, Arbroath, Forfarshire, N.B., and JOHN CARGILL, 
Leadenhall-street, London, * Improvements in lawn-mowing machines.” 

2317. WALFRID SWENSON and JOHAN ERNST HEILMANN, Glasgow, Lanark- 
shire, N B., “ An improved ap — to be used for securing and holding 
railway tickets and labels.”"—12th August. 1467. 

2319. GEORGE DAVIES, Serie-street, Lincoln’s-inn, London, “ An improvement 
in centrifugal apparatus for washing sugar.’”-— A communication from George 
E. Evans, Boston, Massachusetts, U.8. 

2320. HENRY THOMAS EVERIST, Gasworks, Kidderminster, “ Improvements 
in apparatus used in the manufacture of gas.” 

2321. EDWARD S0ORE, St. John’s Park, Hampstead, Middlesex, “ Improve- 
ments in quoins or wedges for fixing type or blocks in their chases, and in 
appliances used therefor.” 

2322. JOHN JAMES BRIGHT, Bristol, Gl it d gear for 
actuating screw and other like propellers of a Wl ‘vemels by manual, 
animal, or motive power engine, and for elevating, lowering, connecting, or 
disconnecting such propel'ers.” 

2323. GEORGE PILLING, JOHN PILLING, and FREDERICK JENNINGS, Halifax, 
Yorkshire, “Improvements in machinery for saving or covering the lists or 
edges of fabrics.” 

2325. HENRY MOSES MELLOR, Arkwright-street, Nottingham, ‘‘ Improvements 
in cirevlar knitting frames.” 

2326. SULVESTER RAIT WYBRANTS, Dundee, Forfarshire, N.B., ‘ Improve- 
ments m utilising certain waste materials, and in manufacturing packing 
therefrom.” 

2327. ALEXANDER SWAN, Kirkcaldy, F'ifeshire, *‘ Imp in app 
for evaporating or recovering lees.” 

2828. MICHAEL FREDERICK HALLIDAY, South Kensington, Middlesex, ‘* Im- 
provements in breech-loading fre-arms,” 

2329. JOHN BADGBR, Worcestershire, ‘** Improvements in kitchen or cooking 
ranges."” 

2330, CHARLES EDWARD FLOWER, Stratford-upon-Avon, Warwick, “ Improve- 
ments in cooling brewers’ worts and beer.” 

2331 JOHN FAWCETT. Kirton-in-Lindsey, Lincoln, “ Improved apparatus for 
extracting oils from oleaginous seeds and nats, and making oil cake for com- 
pound cake for cattle feeding.” 

2332. THOMAS WALKER, West Hartlepool, Durham, “ Improvements in ma- 
chinery for cutting grooves in knotchboards of stairs, ladder strings, uprights 
for louvre boards, and in other artic'es requiring such grooves.” 

2333, WILLIAM TURNEY and JOHN ACKROYD, Nottingham, ** Improvements in 
Jacquard machinery or apparatus used in the production of figured or orna- 
mental lace and other fabrics.”—-13th August, 1867. 

2334. WILLIAM BRADSHAW LEACHMAN and JOHN HOLROYD, Leeds, York- 
thire, “ Improved apparatus for pumping fluids.” 

2335, ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improvements 
in fastenings for securing bayonets on fire-arms.”--A communication from 
Paul Ambrose Oliver, New York, U.S. 

2336. CHARLES HOLLIDAY, Huddersfield, Yorkshire, “ Improvements in means 
or apparatus for printing woven and other fabric or material.” 

2337. JOHN ALLCOCK JONES, RICHARD HOWSON, and JOHN GJERS, Middles- 
borough-on-Tves, Yorkshire, “ Improvements in puddling and other furnaces 
employed for melting, boiling, or heating iron.” 

233%, CHRISTOPHER FABIAN BOWER, Brighton, Sussex, “ An improved com- 
bined bed, couch, and chair for the use of invalids.” 

2439. WILLIAM Betts, Wharf-road, City-ruad, London, * Imp 
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shire, 








ents in 


plates for artificial teeth, also in the method of casting said plates and 
securing the teeth noe. ot ee therewith, part of 


which producing other fine metal 
A communication from James Baxter Bean, Baltimore, M , U.S. 
2370. FREDERICK BURNETT HOUGHTON, Grove House, W: ning, Berks, 


other vegetal 

2372. MAYER CAHEN, Rue ——— Be t Honor, Parts, * we, snort ope 
ratus for sealing letters, envelopes, and other papers."— . 

2374. THOMAS TUNSTILL, Burnley, Laneashire, Improved finale ans appa- 
ratus for p. 

2376. WILLIAM BRIDGES ADAMS, Woodstock Lodge, Blackheath, “ Im- 
provements in uniting and fron, steel, and other metals, in sheets, 
plates, rails, bars, rods, age bands, hoops, tubes, or other forms, applicable 
to navigable vessels, forts, gans, bridges, roofs, floors, boilers, heaters, tanks, 
chests, or like structures.” 

2378. CLINTON EDGCUMBE — Fleet-street, London, ‘‘ An improved 
mode or improved means of colouring or ornamenting fabrics and other 
surfaces, and of preparing printing surfaces.”—A communication from Charles 
Depoally, Paris. 

2380. FRANCIS PARKES and GEORGE PARKES, Birmingham, “Certain im- 
provements in spades and shovels.” 

3382. EDWARD ALFRED COWPER, Great George-st oe Soe) seeee 
“ Improvements in the construction of soho Tor eomscining artichen value.” 
—19th August, 1867. 

2384. WALTER BURROW, Great Malvern, Worcestershire, ‘ «An improved rack 
for mineral or aerated waters or other liquids in bottles.” 

2386. HENRY CRIDLAND, Bradford, Yorkshire, “ ed applications to be 
used for removing the wool or hair from the skins of animals.” 

3388. ADOLPH COHEN, Birmingham, “ Improvements in watches.”—A commu- 
nication from Humbert Ramuz, Chaux de Fonds, Neufchatel, Switzerland. 
—20th August, 1867. 


Inventions Protected for Six Months we the Deposit of 
Complete Specificatio: 

2407. DAVID HOWARD, Dobcross, Yorkshire, “ Certain improvements in the 
manufacture of fubrics termed ‘ union flannels,’ and in other similar ‘union’ 
fabrics.”—22nd August, 1867. 

2420. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“Improvements in the manufacture of iron and steel, and in apparatus 
employed in the said manufacture.”—A communication ‘trom Virgil Warren 

Sinnaherd, Bridgeport, Vermont, U.8.—23rd August, 1867. 
2421. EDWARD ry DANA, Brookline, Norfolk, Massachusetts, US., 


of conc fuzes for the explosion of 
poduum saad p Ros 1867. 
Patents on which the Stamp Duty of £59 has been Paid. 
2120. Wwuieas ROWDEN, Whitstable, Kent, “ Reefing and furling sails.”—29¢h 
August, 1864. 
9137, WILLIAM BULLOUGH, Blackburn, Lancashire, “ Looms.”—31st August, 
2146. JOUN WHITE, West Cowes, Isle of Wight, ‘Lifeboats.”—Ist September, 
2149. HENRY BENNISON, Burrage-road, Plumstead, Kent, “ Engines.”—1s¢ 
September, 1864. 
9159. PeRCBVAL Moses PARSONS, Blackheath, Kent, “ Ordnance, &c.”—2nd 
September, 1864. 
2145. THOMAS WILSON, Birmingham, “ Breech-loading fire-arms.”—1st Sep- 
tember, 1864. 
2169. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ Nails.”—5th Sep- 
1964. 
9219. CORNELIUS MORIARTY, Greenwich, Kent, “ Guards.”—10th September, 
1864 














Patents on which the Stamp Duty of £100 has been Paid. 
2124, Hwa MOORE and SAMUEL NEWBERRY, Burnley, Lancashire, “ Sizeing 
tember, 1860. 
2131, “JOuN tenn, WILLIAM WILLIAMS, and GEORGE LEYSHON, Brockmoor 
Works, Brierly-hill, Staffordshire, “ Tin and terne plates.”—4th September, 
1860. 





Notices of Intention to Proceed with Patents. 

1170. JAMES BALL MANNIX, Limerick, Ireland, Nh wn, en in the per- 
manent way of railways.” —A communication from Robert Mudge Marchant, 
James Richard Davies, and Jobn Allman Marchant, Wellington, New 
Zealand.— 22nd A 1867. 

1184. WILLIAM FREEMAN WILKINSON, Eagle Foundry, Ely, Cambridge, ‘ Im- 
provements in horse hoes." 

1188. CHARLES FREDERICK WHATELBY, Birmingham, “ Improved apparatus 
for generating and distribating vapour.’’ 

1189. JOHN DAVID BRICKLES, Valentine-road, South Hackney, Middlesex, 
“ Improvements in the manufacture of a certain description of woven fabric.” 

1190. JOHN HENRY JOHNSON, Lincoln’s-inn-flelds, London, “ Improvements 
in the treatment of peat, and in the ‘e of peat ch » and in 
the machinery or apparatus employed — communication trom 
Augustas Figge, Hanover.—24th April, 1867 





} 1205. EDWARD GSBRARD FITTON and SOMERVILLE DAR, Leeds, Yorkshire, 


** Improvements in looms for weaving.” 

1212, EMILE GUENIN, Henrietta-street, Covent-garden, London, “ Improve- 
ments in the preparation and application of mustard for curative purposes.” 
—A communication from Paul Rigollot, Paris.—26th April, 1867. 

1219. JOSEPH MOSELEY and ee Rye oe Chapel Field Works, 
Ardwick, Manchester, “ Imp: ngs for rollers of machines 
which are required to be smooth and elastic.” 

1225. THOMAS PATON, Liverpool, “Improvements in the construction of 
motive power engines.” 

1226, WALTER CROOKE and THOMAS WRIGHTSON, Teesdale Ironworks, 

on-Tees, * in hoists suitable for raising and lowering 
weights.”—27th April, 1867. 

1235. JACOB BIRD, Bromborough Pool, Cheshire, **Improvements in the con- 
struction of buckets for air and other pumps.” 

1236. EDWARD THOMAS HUGHES, Chancery-lane, London, “ Improvements in 
bobbins.”—A communication from Frederick Wolcott Northrop and Ezra 
Silliman Munson, New Haven, Connecticut, U.S.—29th April, 1867. 

1244. GEORGE SEVERN, Hampstead-road, London, “ Improvements in rails for 











metallic capsules for bottles and other like feceptacles.” 

2340. WILLIAM BETTS Wharf-road, City road, London, “ Improvements in 
metallic capsules for bottles and other like receptacles.” 

2342. ALEXANDER WILLIAM WILLIAMSON, Feliows-road, N.W., “ Improve- 
ments in lamps.” 

2343 HENRY BESSEMER, Queen-street-place, Cannon- street, London, “ Im- 
provements in ordnance and machinery to be used in throwing projectties, 
part of which machinery is applicable for other purposes.” 

2344. JOHN THOMAS WAY, Russell-road, Kensington, Middlesex, ‘‘ Improve- 
ments in treating phosphate of lime for the manufacture of manure, and for 
other purposes.”—14¢h August, 1867. 

2346. FRANCIS HERBERT W ENHAM, Union- road, Clapham, Surrey, ‘‘ Improve- 
ments in heated air engines.” 

2347. THOMAS BuSHBY, Manet >» ‘Imp 
chines.” 

2348. JOHN COSGRAVE, Liverpool, “ Improvements in apparatus employed in 
the heating of bukers’ overs.” 

2349. ROBERT CLELAND and ROBERT CUNNINGHAM, Paisley, Renfrewshire, 
N.B.,“ A new manufacture of woven fabrics, imitating fabrics woven with 
horse-hair.” 

2350. EDWARD ORMEROD, Atherton, Lancashire, “Certain improvements in 
safety apparatas to be employed for preventing accidents in winding coals 
and other minerals from mines.” 

2351. AUGUSTUS FRASER BAIRD, Pimlico, London, “ An improved earth 
closet.” 

2353. WILLIAM ROBERT LAKE, Southampton-bulldings, Chancery-lane, London, 
- Improvements in metal ties or bands for securing bales ot cotton or other 
substance."—A communication from John Wesley Hedenberg, Chicago, 
Iilinois, U.S.—14th August. 1867. 

2354 GEORGE CLARKE, Southwell House, Lower Heath, Hampstead, Middlesex, 
* Improvements in fire-escapes.” 

2355. JOHN DAy and WILLIAM DORBER, Manchester, “ Certain improvements 
in the manuf.cture and construction of cabs, coaches, carriages, omnibuses, 
and other similar vehicles 

2856. MICHAEL H&NRY, Fleet-street, London, ‘‘ Improvements in the method 
of and apparatus for treating certain vegetable substances in order to obtain 
fibrous materials and paper pulp theretrom.”—A communication from 
Charles Gastaldetti and Joseph Vanzina, Boulevart St. Martin, Paris. 

2357. HYMAN FRANKENBURG, Skinner-street, and SAMUEL PHILLIPS, White- 
chapel, London, “ A new or improved fastening, particularly applicable for 
leggings and gaiters.” 

2858. REBECOA JOSEPH, Westminster-read, Surrey, ‘‘ Improvements in stays 
or corsets.” 

2359. THOMAS JACKSON, Orchard-street, Portman-square, London, “ Improve- 
ments in pianoforte actions.” 

. JOHN WILLIAM DUDLEY, Drammond-row, Bermondsey, Surréy, “ Im- 
provements in machinery for cutting corks.” —~16th A 

2362. ALEXANDER LEVBSON, Manchest r, “ Certain improvements in hoods or 
coverings for perambulators, Bath chairs, carriages and other vebic 

2364. ASA LEES, Soho Ironworks, Greenacres Moor, Oldham, and Mg oe 
HENRY RHODES, Hollingwood, near M 
chines for spinning and prbtnne | cotton, wool, and "other fibrous stances” 

. JAMES HOLROYD, Leeds, and WILLIAM FIELDHOUSE, Batley, Yorkshire, 
® An improved method of twisting or doubling yarns in mule spinning 


machinery.” 
-lane, London, ‘ 





ts in pill-making ma- 





2368. ALEXANDER MELVILLE CLARK, Chancery: Improve- 
ments in the construction of moulds for casting aluminium and other metal 





and in the axles of the carriages intended to run thereon.” 

1245, GEORGE DAVIBS, Serle-street, Lincoln’s-inn, London, ‘* improvements 
. cutting and dressing millstones, and in apparatus to be employed for such 

."—A communication from Samuel Golay, Paris. 

1947. HENRY SPINK SWIFT, Hill-street, Peckham, Surrey, “An improve- 
ment in the shape of and in the manner of applying the marine screw pro- 

eller ” 

1250. GEORGE DAVIES, Serle-street, Lincoin’s-inn, London, “An improved 
combined taper holder and match box.”—A communication from John A. 
Whipple, Boston, Massachusetts, U.S. 

1252. GEORGE HopGsoNn, Bradford, Yorkshire, “‘ Improvements in power 
looms.”—30¢h April, 1867. 


1512. JOHN STENHOUSE, Rodney-street, Pentonville, London, and JAMES 
po Clyde Wharf, West a Essex, “ in the t 
of animal charcoal and in the apparatus employed therein.”—21st May, 


1540. LOUIS STUCKENSCHMIDT, Seething-lane, London, “ ts in the 
means of and apparatus for landing, transshipping, or discharging grain and 
substances in or from ships, vessels, granaries, or warehouses, and for 

taking or drawing samples of grain from granaries.”—23rd May, 1867. 

1550. THOMAS GREENWOOD, Leeds, Yorkshire, “Improvements in boring 
metals in the solid.”—24th May, 1867. 

1600. THOMAS GREENWOOD, Léeds, Yorkshire, “Improvements in the con- 
struction of milling machines.”—29th AMf@y, 1867. 

1933. WILLIAM ROBERT LAKE, Sou thampton-bulldings, Chancery-lane, London, 

ts in Tage ten tn cordage, webbing, and 
other lke artiles."—A commnaaention from Jesse Fewkes, Newton, Massa- 
chusetts, 

1944. DAVID DAvy, “Tt ts in steam and other hammers, 
whereby to effect economy in the use of the steam or other fluid actuating 
said hammers.” —3rd July, 1867 

2075. FRANCIS DIXON NUTTALL, St. Helen's, Lancashire, “ Improvements in 
Lo —— of furnaces employed in the manufacture of glass.”—Lith 

2243. "sOHN SMITH, Cheetham, Manchester, “ ts in hinery or 
apparatus for bowking, bleaching, and cleansing textile fabrics and fibrous 
materials.”-—-3rd August, 1867. 

2301. EDWARD NEWBY, Sun-street, Bishopsgate-street Without, London, *‘ Im- 
provements in shackles or joining links.” 

2303. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Improvements 
in refrigerating app ble for the facture of ice and for other 
refrigerating purposes. ”—A communication from Jean Baptiste Toselli, 
Boulevart St. Martin, Paris.—10¢h August, 1867. 

2384, WALTER BURROW, Great Malvern, Worcestershire, “‘ An improved rack 
for mineral or aerated waters or other liquids in bottles.”—20th August, 








Shemola 











1867. 

2407. DAVID HOWARD, Dobcross, Yorkshire, *‘ Certain improvements in the 
manufacture of fabrics termed ‘ union flannels,’ and in other similar * union’ 
fabrics.’ —22nd August, 1867. 

2420. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, *‘ Improvements in the manufacture of iron and steel, and in appa- 
ratus employed in the said manufacture.”—A communication from Virgil 
Warren , Bridport, Vermont, U.S.—23rd August, 1867. 





All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commisioners of Patents, within fourteen days of its date. 





List of Specifications Published during the week ending 
Sist August, 1867. 
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*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent-office, Soathampton-buildings, Chan- 
cery-lane, London. 


ABSTRACTS OF SPECIFICATIONS. 
he following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, cc. 
192. J. WOLSTENHOLME and E. HOLT, Radcliffe, Lancashire, ‘‘ Safety valves,’’ 
—Dated 25th January, 1867. 

This invention consists in the use of two or more safety valves, with a spiral 
or other suitable spring, acting on the top of each valve. A fulcrum is placed 
between the valves containing a slot, in which a lever or cross bar is movable, 
or the lever may have a slot in it, and the fulcrum pass through it, or the lever 
may be attached to the fulcrum by a stud. A pin is placed in the fulcrum and 
the said lever for the springs to act against. The valves being acted upon by 
steam inside the boiler press against the cross bar or lever, and blow off all at 
one time. The lever may be extended past the valve for the purpose of blow- 
ing off by hand. The springs, pressing against the fulcrum, and acting on each 
side of it, prevents the valves being overweighted by placing weights on them ; 
for if this be done, one of the valves at least will blow off at a less pressure 
than would be the case if left undisturbed.— Wot proceeded with. 

243. W. E. NEWTON, Chancery-lane, London, *‘ Apparatus for supplying steam 
boilers with water, and indicating the quantity supplied.” —A communication, 
— Dated 29th January, 1867. 

The apparatus which forms the subject of the present invention has for its 
object, First, to supply water to a steam boiler from a reservoir situate at a 
higher level than such boiler, by causing it to pass through a receiver which is 
brought ically into ication with the boiler and the reservoir. 
Secondly, the apparatus serves to measure the quantity of water so supplied to 
the boiler, and to keep it at a constant level. The patentee claims an arrange- 
ment of apparatus for feeding a steam boiler automatically by means of a 
closed reservoir brought alternately into communication with the boiler anda 
vessel by the working of a float in such closed reservoir (or in a space in com- 
munication with it) for supplying to the boiler greater or less quantities of 
water, according to the variations of level in the boiler. He claims also the 
application of a meter for measuring the quantity of water supplied by the 
closed reservoir to the boiler, either by the operation of a float in such reser- 
voir, or by the working of a piston, or any other analogous working part to 
which motion is communicated each time that steam enters or leaves the reser- 
voir. 

248. T. C. ENTWISTLE, New York, U. S., “ Apparatus for transmitting power.”’— 
Dated 30th January, 1867. 

This invention cannot be described without reference to the drawings. 

267. J. H. JOUNSON, Léincoln’s-inn-fields, London, **Common road traction 
engines.” —A communication.—Dated 31st January, 1867. 

This invention relates to the general construction and arrangement of what 

are known as traction engines fur common roads, whereby all the necessary 
i of such engines are more easily performed, and they are rendered 














1263. JOHN HOWELL, Creekmore, near Poole, Dorsetshire, * I ts in 
hay and chaff cutting machines.” 

1265. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements in 
boots and shoes.”—A communication from George Franklin Chase, Boston, 
Massachusetts, U.S. 

1266. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, *‘ Improvements in 
boots and shoes.”—A communication from Albert Van Wagenan, Boston, 
Massachusetts, U.S.—!st May, 1867. 

1282. CHARLES DUTTON, W h , ** Improvements in 
revolving screens for screening coal and other material. ond May, 1867. 

1307. LEON DELPERDANGE, Schaerbeck, near Brussels, oe. S Au improved 


d 


‘ir. nt 





more suitable for common road traffic, inasmuch as they are easily guided, and 
the noise produced by the escape of the steam from the blast pipe is prevented. 
According to this invention, the engine is guided or steered by a swivel wheel 
in front, such wheel being carried in the lower end of a strong vertical spindle 
supported and guided by brackets on the front of the smoke box. The top of 
this spindle is connected with a bearing spring, which is coupled by the aid of 
links to brackets rivetted to each side of the boiler. The steering handle or 
lever is secured to the upper end of the said spindle, and extends along the top 
of the boiler back to the fire-box end, so that the engine driver whilst standing 
in his usual place on the foot plate can readily steer the engine and still have 





method of and apparatus for laying and protecting’ grap 
wires.” 

1308. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements in 
magneto-electric signal lights, and in apparatus connected therewith.”—A 
communication from Auguste Berlioz, Paris. 

1311. THEOPHILUS WOOD BUNNING, Newcastle-upon-Tyne, and WILLIAM 
COCHRANE, Leghill House, Northumberland, ‘‘ Improvements in apparatus 
used in getting coal, stone, and other minerals.” 

1315. PETER BRASH, Leith, and WILLIAM YOUNG, Straiton, Midlothian, N.B., 
** Improvements in lamps and apparatus for facilitating the burning of petro- 
~~ | ng and other hydrocarbon fluids for obtaining light and heat.” 
—At 1 

1318. BRYAN HINTON SMITH, Astwood Bank, Worcester, ‘‘An improvement 
% a in papering needles or making up needles for sale.” —6th 

‘ay, 1867. 

1343. ROBERT SMITH, Strichen, Aberdeen, N.B., “‘ Improvements in the manu- 
facture of collars for horses and other animals, and in apparatus to be used 
in the said manufacture.” —7th May, 1867. 

1441. GEORGE COLES, Gresham-street West, London, JAMES ARCHIBALD 
JACQUES and JOHN AMERICUS FANSHAWE, Tottenham, Middlesex, “ Im- 


1442. GEORGE CO! Gresham-street West, London, JAMES ARCHIBALD 
JACQUES and JOHN AMERICUS FANSHAWE, Tottenham, Middlesex, “ im- 
provements applicable to the permanent way ‘of railways.”—15th May, 1867. 

1449. JOHN HENBY JOHNSON, Lincoin’s-inn-fields, London, ‘‘ Improvements in 
breech-loading fire-arms.””—A communication from William Wheeler, Hub- 
bell, Philadelphia, Pennsylvania, U.S.—16th May, 1867. 

1477, ALEXANDER HORA C£ BRANDON, Rae Gaition, Paris, ‘‘ Improvements in 
machinery fr wading wool, the sald provements gt ag eee 
other Pappons. "—A eommunication from Jonathan Holden, Reims, France. 


PA 


—18th May, | 
1491. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ An 
sharpening cutlery. communication from J 
jun., New York, U.S.—20th May, 1867. 





the regul handle and valve motion convenient to his hand. The 
steam does not pass directly into the chimney after leaving the cylinders, but 
traverses a species of air chest situate in the smoke box, wherein it is super- 
heated, and whence it issues in a continuous manner without noise, and in an 
invisible state, consequently the danger of frightening horses is greatly reduced, 
The driving shaft of the engine transmits motion to the driving wheels either 
by the intervention of an endless driving chain and chain pulleys, or by simple 
gearing wheels. In the latter case, the teeth of the wheels should be suffi- 
ciently long to permit of a certain radial motion in the small pinion keyed on 
the driving shaft. The two running or driving wheels are capable of revolving 
independently of each other, which enables the engine to take the sharpest 
turnings. This result is obtained by a very simple differential motion, con- 
sisting of a pair of bevel wheels carried in the interior of the large chain wheel, 
or gearing with their axes in the di i of the d of the said wheel, 
such wheel being by preference made in two halves bolted together so as to en- 
close in suitable sockets or bearings the journals of the bevel wheels; both these 
bevel wheels gear into two other bevel wheels fast on long tubular bosses on the 
main supporting or driving wheels, such tubular bosses revolving freely on the 
main axle supported in bearings in the main framing. The fire box is, by pre- 
ference, elliptical in transverse section, and provided with ordinary fire bars, 
and a fire bridge, the latter being a little distance in front of the tube plate of 
the firebox. Beneath the fire bars is an asl pit which receives the cinders and 
ashes without allowing them to fall into the road. Water boxes or tanks are 
provided on each side of the boiler, and coal bunkers are situate in the rear of 
the foot plate. 
268. J. LOOKWoOD and H. SHAW, Leeds, ‘‘ Furnaces,”—Dated 3ist January 
1867. 

This invention consists in constructing the furnaces or fire boxes for steam 
boilers separate from the boilers, and with the grate vars in or nearly in a vertica 
position, but arranged to be adjustable to any ni the ver- 
tical, and, by preference, the inventors oma rocking grate bars constructed ac- 
cording to the specification of a patent granted to one of us, viz., the saidJ. 
Lockwood dated August 22nd, 1865 (No. 2158), but other ordinary kinds of grate 
bars may be employed. ‘Those fire bars the inventors construct of metal, and the 
sides may be lined with fire brick to prevent turning of the metal, or may be 






































fittings are M 

a vertical p: sition betwixt the ey —_ and A 

leaving a suitable space betwixt the said grate 
connected 


and retention of fuel. These tubes are a 
at their top and bottom ends, each of which chambers 
the boiler, the one above and the other below the flue. 
Dars or outside thereof they arrange one, two, of more 
tiirn on hinges to open or close for the admission of more or less air, as may be 
fequited. —Not proceeded with. - - 

mf CRAIG, Mincing-lane, London, “ Fire grates and furnaces."—Dated 3\st 

fanuary, 1867. 

This invention relates to means for economising the consumption of fuel in 
the grates or fire-places of dwelling houses, and in stoves and other fire grates 
and furnaces, and consists, chiefly in the employment of adjustable q 
me. or other devices, which may be arranged to act in combination with 

ordinary under grate bars to regulate or prevent the admission of air be- 
tween the same. The said adjustable devices facilitate the lighting of fires in 
the said fire grates or furnaces, and also allow the ashes and other incombus- 
tible portions of the fuel to be easily and conveniently removed.—Wot pro- 
cteded with. 


274, T. COOKE, sen., and C. F. CooKe, York, “ Raising water by atmospheric 
ure.’ — Dated \st February, 1867. 

This invention consists in the use of a reservoir or tank placed at a height of 
not exceeding 25ft. above the well or other source from which the water is to 
be drawn, and a pipe provided with a foot valve reaches from the bottom of 
the tank into the well. The top of the tank communicates with an air pump, 
and when, by weans of it, the air is exhausted from the tank to an extent 
corresponding to the elevation of the tank above the well, the water will rise 
up through the said pipe and fill the tank. On the tank being nearly filled a 
float will be caused to act suddenly on two small air vaives, one being opened 
into the external air and the other being closed and shutting off the connection 
with the air punp. The atmospheric pressure on the water will now cause it 
to flow out through a va've at the bottom of the tank, and which opens to the 

ressure of the water. When the water level has sunk to near the bottom of 
he tank, a float will again act upon the two air valves, closing the one leading 
to the external air, and opening the exhaust valve leading to the air pump. 
By this automatic action of the valves the tank is alternately filled and dis- 
charged. Instead of connecting the air pump direct with the tank, and in 
order to obtain a more steady and uniform action of the air pump and water 
tanks, the inventors place a vacuum chamber between the pump and tank, 
which acts as an accumulator of force, and permits of a more rapid exhaustion 
of air, and, co sequeutly, also of a quicker filling and discharge of water. To 
produce a continuous flow of wa er, two water tanks are placed side by side, 
having their air valves connected by levers, and again actuated and control.ed 
by floats alternately, in such a manner that whilst one tank is filling with 
‘water the other is discharging. If the water has tw be raised higher than 25ft.— 
for instance, say to a height of 40ft.—then one tank or pair of tanks is placed 
20ft. above the well, and the second tank or pair of tanks 20ft. above the first, 
the suction pipe of the upper tank reaching to near the bottom ot the lower 
tank. By a repetition of this arrangement water cau be raised to any height 
by stages of 20it. All the tanks being connected with the pump or interme- 
diate vacuum chamber, the degree of exhaus:ion is the same for 100ft. as for 
only 20ft., but the capacity of the pump, and the power for driving it, must be 
five times as large in the first case. The apparatus can be mase of any size, 
to raise water to any height, and in any quantity,—Not p wiih. 





Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, fy) q 
Harness, dc. 

205. S. CAREY, Snow-jields, Bermondsey, *‘ Iron channels, tramways, and pave- 

ments.” — Dated 2th January, 1867. 

The object of this invention is to form and lay cast iron channels, tram- 
ways, and pavements of iron, or a combination of iron and wood, with good 
footing for hor-es, secured transverse joints being employed, and with broken 
longitudinal joints next the road. The invention cannot be described in detail 
without reference to the drawings. 

225. C. D. ABEL, Southampton-buildings, Chancery-lane, London, “ Appliances 
Sor horse-shoes as a substitute for rou,hing."—A communication.—Dated 
28th January, 1867. 

In pe: forming this invention a strong bol is provided at one end with a jaw 
which fits over the inner edge of the front part of the horse-shoe; the lower part 
of the jaw is furnished with a spike, or “ brob,” serving as the * roughening” to 
the front partofthe shoe. The other end of the bolt has a screw-thread formed 
upon it, and p through a tapped brush in a bridge-piece extending across the 
heel of the shoe, Gnd taking purchase against the two inner edges thereof. The 
tapped brush is provided at the back of the bridge-piece with a projecting head, 
whereby it car be turned by means of asparMer and alsc with a small ratchet 
wheel or serrated rim, in which takes a spring pawl or catch fixed to the back 
of the bridge-piece. The bridge-piece has projections at each end lapping over 
the under surfaces of the heel of the shoe, and upon each projection are formed 
spikes, or “ brobs,” which constitute the “ roughing” for the heel of the shoe. 
These ‘‘brobs” are, by preference, made with chisel-shaped points, the edges 
of which are arranged at right angles to each other. so as to prevent the shoe 
from slipping sideways. In fixing the contrivance to the shoe the tapped 
bush is turned so as tu force the bolt. passing through it tight against the 
inner edge of the front of the shoe, whereby also the bridge-piece is at the same 
time wedged firmly between the inner edges of tie heel of the shoe, the ser- 
rated rim and catch preventing the bush from turning back again so as to 
unscrew the bolt. In removing the contrivance the spring catch is released 
a the before-mentioned parts from their hold on the shoe,—WNol proceeded 
with, 

230, F. C. CAMBRELIN, Brussels, “ Lighting railway carriages with gas,."—Dated 
29h January, 1867. 

In performing this invention a main reservoir or gasholder of fixed capacity 
for the supply of the train is placed in one of the compartments of the guard’s 
van. The reservoir may be constructed of cylinders similar to those ordinarily 
employed for the distribution of portable compressed Yas, such cylinders com- 
municating with each other by means of a pipe leading to the supply-cocks and 
the pressure regulators, which are of the description usually employed for such 
purposes, and already well-known and understood, As the gas leaves the re- 
gulators it passes through a main supply ecck placed within reach of the chief 
guard, and thence int» the service pipes, by which means the lighting may be 
easily regulated at will, or the gas cut off in case of need. The main supply 
cock is constructed with two main ways for the supply of the gas When 
the train is fully lighted, a small auxiliary way being provided in order to en- 
able the gas to be more readily lowered. 


232. J. NAWORTH, Model-wheel House, near Manchester, ‘‘ Improvements in 
tramways and carriages for streets and ordinary roads.”—Dated 29th 
January, 1867. 

This invention has reference toa former patent dated 25th September, 1860 
(No. 2326), By the aforesaid invention wheels were held on tram rails by 
means of a pulley, the circumference of which ran in a groove in an intermediate 
rail. Now the present invention consists in dispensing with the pulley and 
grooved rail, and in employing only a plain intermediate rail, which serves as 
aguide. 

266. H. ROBERTS, Cinderford, Gloucester, “ Setting up, arranging, and 
actuating ships’ pumps.”— Dated 3\st January, 1867. 

This invention has for its object the arranging and setting up of ships’ 
pumps so that they may be actuated by the roll of the ship, and as this rolling 
motion is generally excessive in bad or boisterous weather, so the pumps will 
be continuous and more actively in use for raising and delivering the increase 
of water or leakage attending a vessel strained by stress of weather. This 
the inventor effects by a pendulous or shifting weight or weights attached to 
the levers or handles that actuate the piston or pistons, according to the 
number of pumps set up, so that at each roll of the vessel the piston or pistons 
is depressed or elevated for raising and delivering the water at each stroke, in 
proportion to the extent of the roll of the ship and the size of the cylinder of 
pump.— Not proceeded with, 


272. D. SuUMMERSON, Darlington, Durham, “ Railway crossings.”—Dated 31st 
January, 1807. 

In constructing :ailway crossings according to this invention, rails, by pre- 
ference steel rails, are reduced to the proper form for the point and wing rails 
of the crossing, as when the crossing is to he formed by keying the rail into 
chairs in the usual way. The point and wing rails are then set up in their 
required pesitions relative the one to the other, and moulds are formed around 
them in which melted iron is poured. In this way blocks are formed upon the 
rails at intervals along their length, whic! serve firmly to secure them the one;to 
the other. When the crossing is laid down the blocks are secured to the sleepers 
of the line by trenails in the same way as the chairs commonly employed.— 
Not proceeded with, 


— 





Clase 8.—FABRICS. 
Including Machinery and Mechanical Operations connected with 
ss Manufacturing, Printing, Dyeing, and Dressing 
. ec. 
168. J. NORTHROP, and 8. and W. H. TETLEY, Thornton, near Bradford, 
“ ing shawls, &c.”—~ Dated 22nd January, \*67. 

For the purpose of this invention the patentees employ any ordinary kind or 
eonstrvction of sewing or stitching machine, but they prefer the class known as 
lock-stitch, and they apply thereto a guide or arm suspended on a stud fixed into 
the frame which carries the ordinary needle slide, and as near as conveniently 
immediately over the said side, in the other or bottom end of this guide arm is 





3 
; 
E 
z 
! 
i 
g 


: 
a 
g 
#3 
$ 
4 
2 
Hl 


the upo 
needle, the yarn is lifted into contact with the hooks, which, 
as they are caused to recede, drag, or pull the yarn through the eye of the arm 
to the required distance from the edge of the shawl, and forming a loop thereof 
passes it between the jaws of a pair of shears or cutters, which are operated by 
another cam or tappet and levers provided for the purposes, whereby the yarn 


motions of power looms. arrangement of apparatus for withdrawing 
py KE, dy ek. sR Ba. FS 
carriage, when it has arrived nearly to the end of its outward motion 
comes against an incline on a slide, which is arranged to move in a direction at 
right angles to the fixed guide or bar on which the carriage slides, and causes 
such slide to move. This slide carries a finger, behind which the head of the 

ire is by the hook, so that when the slide with ite finger is moved 





is cut open, thus forming the end of the fringe. Meantime during the ing 
outward and before the cutting of the yarn another stitch has been effected, 
securing the said yarn again to the shaw! or fabric. Also they apply a rake 
or another hooked arm operated by a cam or taopet (provided for the purpose) 
which before each cutting of the yarn passes beyond the drawn out loop of yarn, 
and on the receding of the said rake or hook it draws or carries the portion of 
the fringe thus formed out of the way of the next operation. Also by the 
application of another or additional needle for stitching they are enabled to 
produce what is called the herring-bone stitch in securing the fringe on shawls 
or other fabrics if required. 

173. J. S. DRANSFIELD, Oldham; ‘* Apparatus for ‘grinding cards’ to be em- 

ed in preparing cotton, &c.”— Dated 23rd January, 1867. 

This invention relates to hinery or apparatus used for grinding card 
rollers and cylinders, and is designed for the purpose of moving the card 
roller or surface to or from the periphery or surface of the emery 
covered grinding roller by an improved arfangement of mechanism 
which oecupies less space and is more simple than that hitherto 
employed. The improvements consist in mounting the steps or bear- 
ings which support the card roller under operation neat the two edges of a 
shaft, which has bearings in each end framing of the machine; to this shaft 
is attached a toothed quadrant on to which a worm gears, so that by turning 
this worm the shaft is cansed to perform part of a revolntion, and as it supports 
the card roller in the bearings attached to the shaft the card bearings may be 
moved to or from the grinding roller by turning the worm, and thus bevel and 
other gearing is dispensed with. An exhaust fan is employed beneath the 
grinding roller to remove the dirt and dust caused by grinding. 2 
199. G. HASELTINE, Chancery-lane, London, ‘‘ Spinning and twisting machinery.” 

—A communication, — Dated 25th January, \867. 

The object of this invention is to obtain a regular and uniform movement of 
the flyer at a swifter speed than has hitherto been possible, and also to afford 
means of doffing or removing and rep!acing the bobbins without the necessity 
of removing the flyer. The First part of the invention consists in forming a 
journal upon the nose of the flyer, which journal is fitted to revolve in a 
stationary bearing on the machine above the flyer, and in revolving the said 
flyer with the gearing on the lifting rail by means of a pair of upright traverse 
rods, or equivalent devices attached to the collar of the revolving toothed wheel 
above the bolster. These rods are connected to the two ends of the flyer by a 
pair of drag links, in which the said rods slide verticaliy with the lifting rail, so 
that the flyer is carried and caused to revolve by the application of the driving 





203. H. Bors, The Downs, Northflest, “ Apparatus for training hops.”—Dated 
25th January, 1867. 

This invention consisis in setting up at each hill of hops one pole only in 
place of the three poles usually employed, and connecting these poles the one 
to the other by inclined rods or poles; and, in training the hops, as they ascend 
So Seer Cw eee © SS Se ee pay Se are led 

jong them. 


Class 5 BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain ., 
and House Fittings, Warming, Ventilating, dc. 
151. R. KUNTSMANN, City-road, ow pi eer eong manufacturing bricks 
and other orticha'of ."— Dated 2 i Janvary. Va 

This invention relates, to constructing framing of the grinding 
machinery in such a manner t) the rolls or cylinders usted 
removed without taking down the said framing, to the employment of ad- 

while in operation ; also, to 





power to its two endsor arms instead of to its centre or nose as b 
The Second part of the invention consists in the mode of constructing and 
arranging the tube which carries the bobbin, the bolster in the lifting rail, 
which affords a bearing for the same, and the spindle whereby the tube and 
the bobbin may be caused to revolve with the said spindle hy means of the 
driving gear beneath. The spindle is by this means shortened, and does not 
extend above the tube when the same is in its lowest position. The bobbin 
can therefore be removed from or be placed upon the tube when the latter 
is in this position, 

215. E. BELLARD, Amiens, France, “ Looms for the manufacture of silk and 

other velvets."—Dated 26th January, 1867. 

This invention consists chietly in thé combining and perfecting of known 
instruments. The patentee weaves and cuts at once two pieces superitnposed 
one on the other without losing any time, and working with the same facility 
(at 149 to 180 picks the minute), as the looms hitherto known which make the 
ordinary fabric, and without causing any more derangement in the loom ; con- 
sequently this loom i toa derable extent the means of making 
velvet -for this reason, that it produces that velvet which now offers the 
greatest difficulty, viz., silk velvet, as quickly as any “uncut” staff; and, 
similarly, figured velvets, wool velvet, cotton velvet, Utrecht velvet, carpet 
plush cloth where the fibre is laid and hot pressed, in a word, all that requires 
to be cut. By this system of “ perfecting” all silk velvet can, the patentee 
states, be made six times as quick as that cut by hand in the loom, twice as 
quick as that which is called machine velvet, twice as quick as velvet made in 
the piece and cut after the manufacture of the piece, because in these velvets 
the weft being cut causes a considerable loss of time on account of the number 
of picks which must be made to obtain a passable velvet, and one which has 
neither the same beauty and solidity, nor the same regularity as that made by 
this system, which produces twice the amount of fabric that these looms do, 
although the loom the subject of this invention beats 140 picks the minute, and 
requires only a single shuttle, The patentee only uses one weft for the two 
pieces in order to get at a fine velvet or single pile, and a single ground warp, 
making the fabrics two pieces at once by the means of crossings, é.¢., by the 
system of crossing the two pieces only half the number of picks are made to 
obtain a finer velvet than are made in the fabrics indicated above, because it 
is the pile warp which this improved loom cuts and not the weft. With this 
system the patentee can with the same ease make all sizes of velvets. 

216. J. TAYLOR, Liverpool, “ Arrangements of drawing rollers used in machinery 
Jor preparing and spinning fibrous i 





materials.” — Dated 26th January, 1867. 

This invention relates, first, to drawing rollers employed for fibrous mate- 
rials of short staples in which it is advisable to make the rollers of small 
diametér, although hitherto they have not been used effectively on account of 
their bending and liability to breakage by torsion. To overcome these defects 
the patentee places two series of covered, plain, or fluted rollers, of smali 
diameter, on a series of supporting rollers, and drives all the rollers by toothed 
gearing, or the middie pair of drawing rollers by friction, if required, instead of 
driving one series of rollers by gearing and the top rollers by friction, as at 
present adopted. By means of these supporting rollers the drawing rollers can 
be small in diameter without danger of breaking, and fibrous materials of short 
staples can be drawn and spun to high nambers of superior yarn without 
difficulty. Secondly, when drawing fibrous materials of longer staples he uses 
rollers of larger d'ameter, and dispenses with the supporting rollers, but drives 
either all the rollers by toothed gearing, or the front rollers by toothed gearing 
and the other rollers by gearing or friction, as may be required. 

219. G. HASELTINE, Southampton-buildings, Chancery-lane, London, “ Machinery 
for roving and spinning’wool and other fibrous materials.”—A communtca- 
tton.— Dated 20th January, 1867. 

The First part of this invention consists in se constructing, arranging, and 
operat:ng the screw hvad or box that the said screw head may either be sta- 
tionary, as heretofore used, so as to give a certain unvaryiug hoist to the sliver 
relatively to the draft, or may be rotated either in the same or in an opposite 
direction to the tube which carries the drawing rollers, and at different velo- 
ci:les, whereby the twist and draft relatively to each other may be more or less 
varied and adjusted to meet the peculiarities of the different fibres. The 
Second part of the invention consists in a peculiar combination of devices for 
producing this varied action. The revolving hoisting tube, with its drawing 
rollers, is made to fit and rotate within a socket, forming part of the screw 
head or box. The said screw head imparts the drawing motion to the rollers, 
and is made capable of revolving in the same or in the opposite direction to the 
twisting head, by means of a worm wheel gearing with an endless screw on the 
shaft employed to rotate the screw head. This is P and 
simple, allowing the screw head to be readily detached for the purposes of 
aT or repairing, and giving a positive motion to the head perfectly free 
rom “ slip.” 

228. G. HASELTINE, Southampton-buildings, Chancery-lane, London, ‘‘ Machine 
Jor pulling flax, &c.”—A communication.— Dated 28th January, 1867. 

The object of this invention is the construction of a machine, which, as it is 
drawn along, will pull up the crop by the roots, and deposit the same systemati- 
cally in sach a manner that it may be conveniently bound into gravels or 
sheaves, The said invention relates, chiefly, to the use of a series of endless 
belts or bands arranged upon pulleys to work in conjanection by pairs. The 
said belts or bands are caused to ran backward as the machine travels forward, 
and the crop is seized between each pair of belts, and thereby pulled from the 
ground. Each belt of each pair works in the same plane as its fellow, thereby 
securing to the crop, without injury thereto, a continuous and ubifurm 
movement from the point of its first contact with the bells to the point of its 
delivery from the same. The said invention also relates to the arrangement 
of these belts to travel in an inclined plane, whereby the belts of éach pair are 
caused to lift or raise the crop as it is seized between them, and thas force the 
Same out of the ground. 


234. T. WILLIAMS, Miles Platting, “Doubling cotton and other 
material.” — Dated 29th J. 1867. 

This invention is designed to prevent waste ia doubling yarns arising from 
the breaking of the ends, which causes waste and accumulation or roller laps 
on the delivery rollers. The improvements consist in the use and application 
of a wedge s! piece of metal which is caused to enter between the delivery 





with, 


rollers so as to lift the upper one from contact with the lower, and therehy to 
prevent its rotation and consequent delivery of the yarn.— Not proceeded 
236. W. DICKINSON, Blackburn, ‘* Looms.”—Dated 29th January, 1867. 

This invention consists, Firstly, of a means of and apparatus for 
vibrating or covtiasinn seciee to the *‘ back bearer” or beam 


which the passes 
to relieve the welp pad 


obtaining a 


over and on 
from the warp beam to the healda, so as 
unnecessary strain or friction. Secondly 


its 





rdly, the invention relates to constructing the die which forms the band 
ih ES SS ee eS ee Se oe band 
is varied as desired. Fourthly, the invention relates to the arrangement in 
front of the said die of a wire, or series of wites, by which the clay band is 
divided longitudinally into a number of bands or layers. Fifthly, the invention 
relates to constructing the wire frame (which is attached to an adjustable table 
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struction of a ki 
number of the bri: 
for the one after 
is burnt out that 
struction of a ciroular kiln with a fire-place 


160. F. C. REIN, Strand, London, “ M A 

or lecturers to the congregation or audi mae 

The patentee makes a pulpit or tribune with an inner 
obtaining an intermediate space forming & conduit, through which 
travels down yp Rh hare y and may be led, through fi 
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183. D. 8. CHATSR, Vicarage, Devon, 
vention of smokey ."— Dated 24th Jan , 1867, 

This invention relates to the application of a dow sarface and a sur- 
rounding cylinder to the tops of chimneys, whereby to prevent down draughts, 
and at ail yey ny FTE Ld —> 
The inventor applies this surface to revolving cowls, in w! 
the smoke emerges in a horizontal di and also to fiked 
Sen ween Gol escapes in a vertical or horizontal direction.—‘ot pro- 


214. E. LICHDENSTADT, Bermondsey New-road, London, “ Portable or other 
water-closets.” —A communication,— Dated 26th January, 1867. 

This invention has for its object the application of a self-acting cover to 
close the opening to the pan or tacle of a portable or other water-closet 
when out of use, and thus prevent the escape of disagreeable odours into the 
interior of the room or chamber in which the portable or other water-closet 
night-conventence is situated, the cover being removed from over the pan by 
the weight of the user acting upon suitable mechanism connected with the 
seat and cover. For this parposé the seat of the closet (having an ordinary 
opening therein), ts hinged or jointed to the back of the frame above the pan, 
and when out of use the front edge of the seat rises at an angle, and when the 
user is seated thereon the seat descends anJ acts as a lever to remove the cover 
_ over the upper sufface of the pan or receptacle below.—Not proceeded 


273. T. BULLIVANT, Ledbury-road, London, “ Window sashes and window 
.”"—Dated 3ist January, 1867. 
reference to t of sliding 
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This invention has 


frames with vertical c or otherwise, in pulley styles, in whieh 
metallic guides attached to the -cords and weights on each side of 
the said frames are caused to Work in such manner as to admit of the sashes 
aforesaid being taken out and when required through the medium of 
fixing screws within sash style, flexible material being employed 
for covering the sald metallic 
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at the lower portion or extremity of and surrounding strch 
purposes described, such outer casing and chimney pot being 
together or separately, or any mere modification of the same. 


Class 6.—FIRE-ARMS. : 
Guns, Swords, Shote, Shells, Gunpowder, Im 
Dy eh my ramry Gun Carriages, &e. 
116. F, Paine, Old , Queen's County, Treand, 
tide tnyention commits, emdet ne bend, tn constresting the shies of snipe 0 


consisting 
ween suoh outer casing and such chimney and —— 
a space bet pot, a4 ma forthe 











ome ne flange eae ake maa 
the Keel witha on 
carry a sail, and to prevent her “ reeling:to and fro” after 


reference to the drawings. ° 
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This invention i ih Jena. repeating or revolving fire-arms, and is 
partly signal shooters adapted to the use of the well-known 
metallic primed with percussion fulminate at its base; and, 


bolt in the said piston or plunger, to explode the fulminate and fire the charge 
‘The chambers in the revolving carrier do not consist of bored cylindrical cells, 
as heretofore, but on nearly open channels or deep grooves, the cartridges 

retained therein by the fixed cylindrical case which encloses the carrier. An 


the piston is driven forward, tending to lock the said piston in its forward 
position, and thereby prevent its recoil. This combination of inclines may be 
employed either with a revolving carrier or with a stationary cartridge bed. A 
double-acting spring is employed for rotating and locking the revolving carrier, 
such spring acting at one end against the teeth of a ratchet wheel on the rear 
end of the cartridge, whilst its opposite end is actuated by an eccentric slot in 
the foot of the hammer which imparts the desired movement to the lever. A 
thumb-screw !s inserted into the lock case, by means of which the front end of 
the doubie-acting spring may be secured so that it cannot rise or act upon and 
turn the ratchet wheel and revolving carrier, in which position the carrier will 
be free to be revolved by hand, or the thumb-screw may be caused to lock the 
spring in such a position, when the hammer is at full cock, as to hold the car- 
rier fast and prevent it from revolving, in which condition the arm may be 
used as a single loader, as the same groove in the carrier will ba kept perma- 
nently in line with the barrel till the spring is again rel by turning the 
thumb-screw. In liea of attaching only one end of the main spring of the lock 
tothe hamumer it is proposed, either in repeating or in ordinary fire-arms, to 
attach both ends of the main spring by separate stirrups so connected with the 
foot of the hammer that their connecting points are at right angles to each 
other in respect of the centre pin on which the hammer turns. By this ar- 
rangemeut the friction on the centre pin is constantly reduced. If the forward 
Stirrup be set at a greater distance from the centre pin than the rear one, and 
is placed so that the spring acts upon the greatest leverage as the hammer is 
just finishing its stroke, the hammer will move with increased velocity from 
the beginning to the end of its stroke. The cover or case of the revolving 
carrier is provided with a hinged-lid for introducing the cartridges, and a 
spring is fitted to the underside of this lid which presses upon the cartridge, 
with a view to holding the cartridge which is about to be fixed steadily in its 
place, -The Second part of this invention consists in the employment of an 
attachable and detachable muzzle-piece to small shot guns and fowling-pieces, 
with a view to varying the scatter of the shot, the muzzle-piece being made 
ofa slightly expanded form if intended to scatter B shot, or slightly con- 
tracted when the reverse effect is to be prod ig one of these 
muzzie-pleces on to the end of an ordinary fowling- rho it may be made to 
scatter or concentrate the shot as desired, 


191, — Na HILL, Birmingham, *‘ Breech-loading guns.”—Dated 25th January, 
86 

Acco-ding to this invention the slot or hole in the lump is carried, not partly, 
but completely through it, and the bolt which secures the barrels to the body 
being caused to pass in a horizontal direction through this perfect slot in the 
lamp the barrels are most securely locked. Upon the right hand side of the 
body of the gun is placed the lever, upon which presses a spring. The said lever 
is pressed inwards (when needed) by a thumb-piece, andis, by means of a piston, 
caused to be in direct communication with the locking bolt, which, as before 
mentioned, has a director horizontal action. The said locking bolt is fitted 
in the le't hand side of the body opposite to the said lever. The normal action 
of the spring is to keep the bolt within the slot or hole in the lamp, and so keep 
the barrels locke1. When it is de-ired to unlock the barrels, nothing more is 
needed than to press the thumb-piece inwards.—Not proceedet with. 

193, F. Berney, Bracon Hall, Norfolk, “ Constructing and applyina defensive 
armour und also bullet-proof porthole covers for the defence of ships, &c.”— 
Dated 25th January, 1867. 

This invention has for its object improvements in constructing and applying 
defensive armour, and also bullet-proof porthole covers, for the defence of 
ships and other vessels, forts, batteries, and other fortifications, parts of which 

are applicable to other purposes. For these purposes when con- 
structing defensive armour for ships and other vessels, forts, batteries, and 
other fortifications, in place of armour plating heretofore generally employed, 
hollow shells of wrought iron are used in conjunction with cast iron in the 
following manner:—In casting each block for the construction of defensive 
armour for a ship or vessel, or for a battery, a shell of iron is used of the external 
form of the block required, which shell is introduced into a suitable metal or 
other mould, and cast iron is run into such shell. In some cases the shell may 
be in more than one piece, and in some cases a cup of iron is used corresponding 
in form externally with the required after part of the said block of the armour, 
which cup is introduced into a suitable metal mould, while the form of the fore 
part will be received from the form of the mould, so that while the base and 
sides or some part of them will be cased by the cup or by the cup and hoops, 
which may be used with it, the forward end of the block will be composed only 
of cast iron of the form given by the metal mould. Theiron which the 
patentee prefers to use is the white or spathic iron, though any suitable iron 

——- annealed may be used. These armour blocks may be fvaried in form, 

ut he prefers that they should be hexagonal, and in some cases made tapering 

to enable them to be fitted to curved , and with circular or with 
conoidal forward or outward ends, And each of such blocks is to be formed 
with interlocking corresponding parts on their sides, the interlocking being 
alternately convex and concave, on the succeeding sides, and the sides of the 
interlocking parts are inclined at any suitable angles, and by preference at any 
angles of 45 deg. more or less, These armour blocks may be fixed to a ship or 
vessel or battery by recesses formed in the back or base of the aforesaid sheils 
or cups, and in some cases by sockets projecting therefrom to receive the ends 
of bolts or other fastenings. The invention also consists in linking rings of 
suitable size, substance, and form together, in such manner, by preference, that 
the lower bows of each alternate row of rings shall project on one side, and 
those of the other rows on the opposite side so.as to form a fabric or chain work, 
(the principle of which is here used by application), capable of extension and 
contraction, and then in fastening to the rings which protrude downwards on 
the one side, and otherwise, suitable iron plates as shields to face the enemy, 
and in such manner that each shield shall overlap the one above it, and to those 
on the other side other plates as scales or shells of iron, so as to form a system 
of shield and scale armour, the parts being made of such dimensions as to admit 
of some contraction of the fabric. 

222. J. W. P. FIELD, High Holborn, London, “ Breech-loading fire-arms.”— 
Dated 25th January, 1867. 

This invention relates to the breech-loading gun known as ‘‘ — y patent, 
2ist June, 1862 (No. 1828), and consists in the ad ti 
thereto of a spring bolt for the purpose of preventing the liability of the breech- 
block being lifted by the explosion of the cartridge. This bolt is formed with a 
cavity in which is inserted a spiral or other spring, and the bolt itself is inserted 
in a cavity formed in the breech-block. On the bolt is also formed a tooth, 
which, when the breech-biock is closed, is caused to pass into a suitable cavity 
formed in the shoe. In order to liberate the breech-block, it is only necessary 
to press back the head of the bolt with the thumb, thereby compressing the 
spring within the bolt, and allowing the retaining tooth to pass out of the cavity 
jn the shoe —Not proceeded with. 

240. C. E. BROOMAN, Fleet-street, London, “* Manufacture of cartridge cases,” — 
A communication.— Dated 29th January, 1861. 

This invention consists in making what the inventor terms ag cartridge 
cases, that is to say he makes the interior of the case of 














P 
crinoline ; also giving 


greater freedom wearer, and a considerable re- 
duction in the weight of the skirt. 
171, A. CHAMBERLAIN, Birmingham, “ Lamps for burning parafin oil, &c.”— 
Dated 23rd January, \867. 


This invention relates to alls nd cont burners of lamps for burning 


and ging 

in the burner by the use of a single flat 

199. J. L. DAVIS, ‘Manchester, “ Lamps.”"—A communication.—Dated 25th 
1867. 


This invention is designed to produce a lamp for consuming or burning 
volatile or spirituous liquids for the purpose of illumination, which shall not 
allow the said oils or liquids contained in the lamp to ignite or explode in the 
event of accident occurring, such as the upsetting of the lamp. The improve- 
ments consist in the use of an outer chamber or receptacle made of metal, glass, 
or other convenient substance, which is fitted with sponge or absorbent 
material, and in the middle of which is placed a “well” of wire 
gauze, and from this well two tabes, one inside the other, extend 
upwards to the top or outside of the chamber, these tubes being 
secured together so as to leave an annular space between them, and the 
inner tabe is supplied with a fibrous wick which hangs from the bottom of the 
tube into the ‘‘ well,” and slightly projects above the top of the tube, which is 
covered when not in use by a tight fitting cap or cover. To prepare the lamp 
any suitable volatile oil or spirituous liquid, such as petroleum, benzine, 
or turpentine substitute made from shale, is poured into the receptacle until 
the sponge is saturated, then the surplus is poured out again, and if a light be 
— to the tor of the tubes, the vapour arising from the ‘‘ well” will ignite 
and burn from the annular space between the tubes ; the wick cae principally 
used to lead the vapour and spirit upwards.—Not proceeded with. 

198. W. PAIN, Commercial-road, nm, “* Construction of stringed musical 
instruments.” — Dated 25th January, "i867. 

The first improvement consists in so constructing the bridge that it may be 
shifted from place to place with the greatest facility with the least possible 
friction on the strings, without loosening them, and without the necessity of 
returning the instrument after every shifting of the bridge. The second 
improvement has for its object to render the instrument portable, to be con- 
tained in a smaller compass than hitherto, and so that it may be at once 
available without the necessity of restringing after having travelled a con- 
siderable distance ; also to enable the player when not using his instrument to 
relieve the tension upon the strings, without being required to retune 
instrument when he renews the tension. These improvements are specially 
applicable to banjos.—ot SSS, 


ass 8. — CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, aaa Bleaching, Dyeing, Calico-Prunting, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

207. J. NODDER, Sheffield, ‘‘ Infants’ feeding bottles and breast exhausters.”— 

Dated 27th January, 1867 

This a cannot be d to the drawings.—Not 

with. 

. J. J. Lunpy, Leith, “ pees b the treatment of the residual 
pt resulting from and obtamed in the purification and distillation of 
mineral or hydrocarbon oils, and also in the treatment of coal tar and various 
waste or other alkaline and lime substances for the purpose of utilising the 

."'— Dated 25th January, 1867. 

‘The patentee claims, First, the application and use to and in the neutralisa- 
tion of acid, tars, of lime, and alkali combined with alkaline mineral oil tar, 
substantially as described. Secondly, the application and use to and in the 
utilisation of acid tars, and the making of grease for lubrication or distillation 
of refuse railway grease, alkaline, or lime, cotton foots, alkaline liquors from 
rags, esparto, or other grass, linen, cotton, or oiJy waste, or other alkaline 
matters from paper mills, alkaline liquors or products obtained from treating 
wool or woollen material or other fibrous matter, soft soap, or any other 
alkaline or lime soap, soda waste, spent lime from paper, gas, or soapworks, 
either alone or in combination with each other, the 
of the operator, substantially as described. Thirdly, the addition to coal tar 
for its further utilisation with a view to the manufacture of a grease of the 
solution of an alkali or substance with or without the ‘addition of of a lime 
or lime substance, as used in the utilisation of acid tars singly or combined, as 
well as by the addition to coal tar of the solution of the sulphates, substantially 
as described. 

218. E. H. C. MONCKTON, Birmingham, “ Manufacture of butler.”—Dated 

26th January, 1867. 

This invention consists, First, in curdling milk, fresh or otherwise, by means 
of kennet,as in cheese making, or by any other suitable method, as by an 
acid, as vinegar, whey, the acid juice of plants, with or without the addition of 
colouring matter as anatto. The curdied milk is then churned in the usual 
manner, observing the same in the addition of 
flavourings, such as benzoic acid, nitric ether, the essential oils 


ibed without ref 











fi 


quantity of boiling water, and when 
intimately mixed, sufficient boiling water should be added to make an ordinary 
ee They are then ready for administration to the infant 


253. L. C.J. pare. Mary Axe, London, *‘ Lamps for burning petroleum, 
5 ng highly volatile liquids."—A communication.—Dated 30th 
1867. 


This invention has for its object improvements in lamps for burning sony 
leum spirit and other highly volatile or infammable liquids, and relates to 
means whereby the danger of explosion arising from the burning of such liquids 
is obviated. For this purpose the reservoir of the lamp is filled with sponge, 
or other absorbent material, and down the centre thereof is a space 
formed by the insertion of a tube of wire gauze or other reticulate 
or perforated material, down which the wick is passed. The burner of 
the lamp may be of any ordinary description in which a wick is em- 
ployed, a space being left for the admission of air to the reservoir, a cap is 
provided in order that when not in use the burner may be covered, and evapora~- 
tion of the liquid in the lamp prevented. The reservoir of the lamp is filled 
with the spirit or other highly volatile and inflammable liquid employed until 
the sponge or other rbent material is completely saturated, the excess of 
liquid is then poured off, and the burner secured in its place, when the lamp is 
ready for use.—Not proceeded with. 

254. B. HUNT, Serle-street, Lincoln’s-inn-fields, London, “ Improved writing 
'—A communication.—Dated 30th January, 1867. 

The inventor manufactures a writing paper by coating the surface of an 
ordinary paper with pulverised chalk, magnesia, or other substance which will 
neutralise the acids in the ‘ordinary inks, the chalkjbeing in some instances 
mixed with a solution of alum before being applied to the paper. 

258. J. F. DONNELLY, Capt. Royal Engineers, South Kensington, ‘' Lighting 
Sires.” —Dated January, 1867. 

This invention consists in adapting to a fire grate an arrangement of burner 
or burners to be supplied with ordinary gas, which, when ignited and brought 
into — with the fuely will ignite the same without the use of the paper 
and wood usually employed for the purpose. In carrying out the invention the 
patentee makes use of a suitable burner or burners, which may be made fixtures, 
or they may be jointed to some convenient part of the grate, so that when the 
coal in the fire-place has been ignited, the burners may be withrdawn, or they 

be fitted to a stand movable at will, and supp!ied with gas through a 
flexible tube, the object of the invention being to ignite the coal or fuel by the 
flame of gas instead of by burning wood and paper, as is now the case. 





Class 9.—-ELECTRICITY. 
Subatine § Electric, aie, and Electro-magnetic ann, 
lectrical Apparatus, Galvanic 
212. J. H. ono, Lincoln’s-inn-fields, London, uae cies con- 
ductors and cables."—A communication.—Dated "26th January, 1867. 

The patentee claims, First, the construction and use of electric telegraph 
conductors composed of braided or interlaced wires of two or — re a 
metals, one wire or series of wires serving mainly as ] i 
and the others imparting the required ngth to d Secondly, 
the application and use of a copper conductor caine for the pur- 
pose of strength with a core of iron or steel. Thirdly, the application 
and use of a compound conductor composed either of iron and copper 
wires braided or twisted together, or of a series of cOpper-covered iron 
wires braided or twisted together, or a copper conductor having a core of iron 
or steel in combination with the instruments, making up with the conducting 
wire an electric telegraph circuit, as described. Fourthly, the combination in 
a submarine Ih cable of the braided conducting wires, or the copper 
preter ey iron or steel wires, and their non-conducting or insulating covering, as 
desc 
220. ms WHEATSTONE, Park-crescent, Portland-place, London, “‘ Electric tele- 

."—Dated 28th January, 1867. 

The > ipontiention of this is too elaborate to be quoted here at 
sufficient length for an intelligible abstract. The invention has reference to a 

former patent granted to the present patentee, dated 2nd of June, 1858 
(No. 1239). 

261. C. W. SIEMENS, Great George-street, Westminster, ‘‘ Improved methods for 
powerful electrical currents and discharges, principally applicable 
to the production of lights at sea, and in apparatus for determining electrical 
resistances in connection with such and other currents.”—Partly a communi- 
cation.—Dated 3ist January, 1867. 
This invention cannot be fully described without reference to the drawings. 














Class 10.—MISCELLANEOUS. 
Including all Specifications net found under the preceding heads. 





to the milk prior to churning, or to cream prior to churning, or to the butter 
itself after being churned, which also preserves it from turning rancid. 
Thirdly, in the addition of a small proportion of the purest oils, such as almond, 
olive, or poppy oil. Fourthly, the inventor makes medicated butter thus :—He 
combines cod liver and other oils with butter and imparts a pleasant flavour to 
it, by which means patients are enabled to take disagreeable medicines un- 
consciously. Fifthly, he prepares several sorts of butter for kitchen use; thus 
one sort is prepared for pastry by the addition to the fresh butter of small pro- 
portions of suet, lard, oils, salt, and soda, with colouring and flavouring, such as 
cinnamon oil; and another sort is made by combining butter with suet, lard, 
fat, oils, salt, pepper, colourings and flavourings, such as parsley, for basting 
and frying meat. The proportions are a mere matter of taste, and are varied to 
suit the particular purpose for which the butter is required; the additions may 
also be made to the curds when churned. Lastly, he uses ordinary vessels open 
or closed, heated by steam or hot water for melting, purifying, and mixing 
butters, fats, oils, and other ingredients.— Not proceeded with. 

231. J. GREENSHIELDS, Glasgow, “ Combination of materials to be used for the 

—— of ees mem = gas.” —Dated 29th January, 1867. 

b ded by any well known means, and 
we ond material which pom ty into the composition or combination of the 
ultimate compound are pulverised or ground to powder or dust. In carrying 
out one modification of this invention—that in which all the substances here- 
after named are included —the pulverised coal and bituminous shale are mixed 
with a proportion of tar and pitch, together with a proportion of 
resin in the heated or fluid state, which, on being cooled hardens 
the rest of the mass with which it is combined, and thus enables the 
compound to be readily formed into solid permanently shaped lumps, at once 








cloth, or other suitable material, and the exterior of brass, om, ‘steel, zine, 
or other metal or alloy; as the inner tube has a certain rigidity the outer 
Metallic tube may be very thin. In carrying out this invention he takes 
a tube of paper, pasteboard, fabric, or other suitable —_ material, and 
rolls upon it a thin strip of brass, or other suitable metal, the joint of which 
formed by the edges extends lengthwise of the tube. He solders this joint 
with tin, or he secures the edges by metallic wire or otherwise ; he then draws 
the whole at the draw bench, whereby he obtains a mixed tube, the exterior of 
which is very smooth, and the bore or inner surface of which is perfect. 
This tube is then divided transversely into lengths suitable for cartridge cases, 
and the erdinary base or socket is applied to one end of each length toonmgiens 
the case ready to receive the charge.—Not h. 
246. W. L. WISE, Chandos Chambers, Adelphi, London, “ Breech-loading fire= 
arms." —-A communication.—Dated 29th January, 1867. 

This — cannot be described without ref to the drawings.— Not 
251. Rd — Liverpool, “‘ Breech-ioaded and needle exploding fire-arms and 
appropriate thereto.” —Dated 30th January, 1867. 

This | pan ante cannot be described without reference to the drawings. 








Class 7. —FURNITURE AND CLOTHING. 
Including Conn Utensils, U; 
Lamps, Man ‘actured Articles of Dress, 

167. * iar. M. STANLEY, Birmingham, “ Ladies’ belt.”—Dated 23rd - 
In carrying out this ee ney Ceotaventer meso pintenet stoctcebueel toahent 
the thickness of ordinary stout paper and Sah ans 80 as to be elastic. These 


plates he cuts into belt bands of suitable width, and then turns up the two 


, Ornaments, —— 





for packing, storage, and shipment, at the same time specially 
adapted for being placed in the retorts in which the gas is distilled off.—Not 
proceeded with. 


241, C. E. BROOMAN, Fleet-street, London, “ Manufacture of soap.”"—A com- 
munication.— Dated 29th January, 1867. 

This invention consists in the manufacture of soap by means of ammonia 
and of oleic acid, or olein of commerce, the residue from the manufacture of 
stearic candles. —Not proceeded with. 

242, E. DE NEVE, St. Mary-at-Hill, London, “ certain colours from 
aniline and coal tar.”—Dated gees aed 

This invention has reference, Firstly, to or scarlet colour, 
which the inventor terms zinnin, direct from rosalic acid, through the medium 
of alkalies, such as potash, soda, kali, natron, or ammonia, for which purpose 
he exposes about equal parts of the above-named substances previously mixed 
together and placed within a covered vessel or suitable apparatus to the action 
ee ee ee which, on being removed and dried 
is fit foruse. By this process a scarlet colouring matter — for wool, 
silk, or otherwise may be obtained at about one fourth the cost of neal, 
which colour it closely resembles, at the same time being more simple in its 

application, enabling the said colour to be changed by the use of mordants from 

siti eanae to blueish scarlet, or otherwise ; Secondly, in producing a 
caver amy eduer ty Ge action of chromates or bichromates of potash upon 
Se aniline by separately dissolving the said substances and then 

same together, and subsequently submitting them to heat, by 


waaan tho seention Gleam aeen about equal parts of the said substances being 
employed. The grey colour may also be used in a concentrated form 
as a black dye.—Not proceeded with. 


URG, Revere ete Knightsbridge, “ Food 
infants and sok Janenry, 1667, 
‘This invention has for ita object the production of a & food which is intended 





125. C. F. Cooxs, York, and J. STANDFIELD, Upper Stamford-street, Black 
, London, * ‘erential wheel — Dated \8th January, 1867. 
This gear is applicable generally for transmitting motion, and increasing or 
diminishing the speed of certain parts of machines, such as tools for turning, 
screw-cutting, boring, wheel-cutting, and others, but the patentees more 
particularly intend to apply it to crabs, hoists, and cranes, to capstans and 
windlasses, and to steering apparatus for ships, traction engines, and the like 
purposes, in all of which its peculiarity as safety or lock gear is of the utmost 
importance. Applied to — the gear consists in its most simple form of four 
spur wheels, which may be disposed of as follows:—The first wheel, of say 
ao teeth, is loose on a concentric with the main arbor or barrel 
shaft, and is fixed to the frame and not revolving; the second wheel of, say 
forty-two teeth, fixed to the chain barrel, is placed loose on the main arbor. A 
disc wheel or arm, which they call the carrier, keyed to the main arbor 
between the first and second wheel, carries on a second arbor the third and 
fourth wheels, which are either cast in one piece or keyed to the arbor, the 
third wheel of, say, fifteen teeth, gearing into the first wheel of forty-one teeth, 
and the fourth wheel of, say, fourteen teeth, gearing into the second wheel of 
forty-two teeth. When the main arbor is turned round by means of the 
handle the carrier will cause the third wheel to roll round the first wheel, and 
the fourth wheel, being in one piece with the third wheel, will roll round the 
second wheel, and at the same time move it four teeth forward for each revolu- 
tion of the main arbor. Owing to the peculiar arrangement described the 
barrel can only be turned through the main arbor, and on the handle being 
released the barrel will remain stationary, although the load be suspended from 
the barrel. The gear is therefore a safety gear, and the ratchet wheel and 
pawls necessary in ordinary crabs and other machines can be dispensed with. 
he specification of the invention describes various modifications of the above 
arrangements. 
132. O. B. MARSDEN, M.A., Birmingham, “‘ Covering or protection from sun or 
weather, adapted use or wear.” —Dated 18th January, 1867. 
This improved covering consists of a hat and umbrella or sunshade com- 
bined, and made in the following manner :—The silk or other material of the 
or shade, when not extended, folds against the side of the hat; the 
ribs also fold from the crown to the rim and upwards again; these are capable 
of being extended by the action of the ordinary stretchers and runner actuated 
in a downward direction, instead of upward, and from the centre of the crown 
of the hat, and the ribs and stretchers when extended may be retained in that 
position by the ordinary form of spring catch engaging in the runner, or by 
any other equally suitable appliance ; or the ribs and covering material may 
a> or near to the rim of the hat, if preferred, in which case when 
folded they would lie in the direction of the circumference of the hat, and 
either above or below the rim.—Not with. 
136. J, ROBERTSON, Manchester, “+ Apparatus to be employed in the uf e 
umbrellas.”—Dated 19th ee nage 
This invention is designed for the purpose of shaping or preparing the lower 
end or extremity of umbrella sticks for receiving the ferrule or metallic tip or 
cap, and consists in the novel employment and use of two or more revolving 
cutters or files mounted in adjustable bearings, and sliding in a revolving 
frame or “ chuck ;” these cutter aera Geers taneously advance 
to or recede from one common centre by means of screws 
and framing 





and connecting 
and driven by strap 





























Serr. 6, 1867. 
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137. J. HARDING, We 
securing 


ting pincers” when necessary to trim the lamp. 
139. J. BATE, Smethwick, and G. ASHER, Birmingham, “ Improvements in 
— ~ gal casting fenders, and in fitting bottoms.”—Dated 19th 
‘anuary, 1867. 
take two patterns, having re- 





& 


boxes 

close up to the moulding box on either side, and clamped or fixed in that posi- 

tion by means of hooked arms on one of the frames carrying the moulds cn- 

gaging with studs on the other frame. Sand is filled and rammed in the mould- 

ing-box, and impressicns are thus taken of the front and back pattern<, the 

said impressions being on the opposite and parallel vertical sides of the mould. 
frames carrying the patterns and them by sliding 


rails, and a second mould be placed upon the rails. The raised frame is 
lowered on to the rails and drawn up to the other frame with the moulding- 
box between them, and the two frames are clamped tcgether and another 
mould made in the manner already described. When a number of moulds has 
been made, and placed together in the order in which they have been made, 
losed b their vertical faces have the figure of the fenders 
or parts of fenders to be cast, and the said moulds are secured together and 
metal cast in them in the usual way. Each of the frames carrying the pat- 
terns has a pattern half get. Two of these half gets coming together when 
the moulds are ar ny A arranged form the required gets for pouring the metal 
into the mould.— Not proceeded with. 

145. A. UPWARD, Goswell-road, London, “ Apparatus used for boring and tap- 

ping gas and water mains.”— Dated \9th January. 1867. 

This apparatus is applicable to the cylinder, piston, drill boring bits and taps 
at present ‘in use. The drill and screw tapping apparatus are passed through 
the centre of the piston in the cylinder, and made to fit gas and water tight. 
The is also made to fit gas and water tight in the cylinder, in 
which is a spring to hold the piston in any desired position, so as to enable 
the operator to keep the boring bit on the burrs at the sides of the hole 
until they are removed. On one side of the cylinder there is a hollow 
chamber containing a slide, which is made to move out of the hollow chamber 
and across the cylinder after the hole is made, and the piston has been brought 
up just above the hollow chamber. In order to fix a service pipe or cock into 
the tapped hole in a main, the pat ploys the following method, viz., 
an elastic cap of vulcanised india-rubber is drawn over and made to fit tightly 
on the upper part of the cylinder. cap is provided with a tube in the 
centre, through which a short piece of service pipe or a cock, as the case may 
be, is passed; the slide being withdrawn from across the cylinder into the 
hollow chamber the pipe or cock is pressed down and screwed into the main. 
Before the short piece of service pipe is screwed into the main, it is to be pro- 
vided with a plug or wafer of wax or othe: matter readily removed by heat or 
otherwise, and after the connection of the service is finished this plug or water 
is removed by the application of a small amount of heat or pressure. In order 
to perform the of tapping gas or water mains in a very limited 
space, the patentee employs a telescopic screw which forms a part of the cross- 
head, and can be elongated to any desired lengih, to press down the drill or 
boring bit and tap to any required depth. 


§ 
i 








147. R. HARLOW, Heaton Norris, Lancashire, ‘*‘ Wash basins and apparatus 
hot and cold water to the same.” — Dated 2\st January, \867. 
This invention relates, First, to imp in the of earthen- 





ware wash-basins, and consists in having the supply pipe constructed of 
t into the basin near its top surface at right angles to the 


outside of the basin at right angles to the supply pipe, the nose of the supply 
pipe being inclined into the basin; and it may be constructed exteriorly 
in the form of a leaf or figure-head, so that the supply and waste 
openings may be entirely hidden from view. The bottom of basin 
may be pierced with fine holes, and serve the purpose of a grid, and 
open into a funnel-shaped cavity on the outside of the basin, which is also 
d of earth , and forms the waste pipe. Secondly, this inven- 
tion relates to the construction of apparatus for supplying hot and cold water 
to baths, washstands, or wash basins, and consists of a cylindrical chamber 
divided into two compartments, one of which is connected with the supply 
pipe, and is p ded with two openings on the side fitted with valves, which 
open respectively into the hot and cold water pipes, such valves being kept 
closed by spiral springs, or by the pressure of the water at their backs, and 
being provided with projections into the body of the compartment into which 
they open. The other compartment of the cylindrical chamber is connected 
with the waste pipe, and has a similar opening on its side also provided with a 
similar valve which opens to the waste pipe of the bath, washstand, or basins 
to which it may be attached. The top or end of such cylindrical chamber is 
provided with a stuffing-box, through which passes a rod, which is continued 
through both compartments, and has cams set upon its length at different 
angles, so as to impinge upon the valves, according as it may be required to 
have the hot or cold water or the waste pipe open, which operation is effected 
by a lever or knob attached at the extr end of such rod to enable it to be 

turned and regulated by a dial plate and index finger. 
155. E. TOMLINSON, Hatton-garden, London, “ Ornamenting, printing, cutting, 
» ing, and manufacturing articles from wood, &c.”— 

2 , 1867. 

This invention has for its object improvements in printing and placing designs 
on wood and paper and other material, particularly on scale boards for match 
and other boxes, and for other similar articles which are cut, creased, bent, and 
printed or ped at one operati This is effected by placing cutters, made 
of any suitable metal or material,in combination with any printing press or 
machine (either cylindrical or flat pressure), so that the wood or other material 
is first cat through, and then stamped or printed, and with boxes also creased 
and bent, the whole being the result of one combined action.— Not proceeded with, 
158. W. A. MARTIN, Cannon-street, London, 

smoke.” — Dated 22nd January, 1867. 

For the pi of this invention the patentee employs a fire-door having a 
horizontal axle at the top, that is to say, that instead of the door being swung 
vertically, it is swung horizontally, the said horizontal exle being supported by 
a bearing at each side on the side plates hereinafter mentioned. In addition, 
instead of the door having a flange or rebate, and the furnace front having a 
corresponding flange or rebate, or either the door or furnace front being thus 
provided, the furnace front is so constructed and fixed in a frame or side plates 
that, by applying a lever to the said horizontal axle, and working it, the door 
will open either inwards or outwards, and will thus either by its inward move- 
ment serve to push fuel into the fire, or by inward or outward movement to 
admit the quantity of air necessary to ensure perfect combustion, and thereby 
consumption of smoke. The above mentioned fire-door is cased or framed in 
by side plates, or by a single plate, and has underneath it a curved plate, on 
which the fue! rests while being pushed into the fire by the said fire-door. The 
front or greater part of the befure-mentioned curved plate is fixed on hinges or 
joints to the side plate hereinbefi d. In order to support the said 
curved plates the patentee fixes a piece of iren, three sides of a square, to the 
before mentioned side plates, so as to swing under the curved plate. By 
removing this piece of iron the curved plate is made to drop on its hinges or 
joints. Instead of the curved hinged plate he, in some cases, uses only a flat 
fixed plate, which may form part of the frame of ahorizontally swang door. He 
proposes to use a hopper to contain the fuel when the hereinbefore-mentioned 
fire-door is used for the purpose of supplying the furnace with fuel. Between 
the said hopper and the hereinbefore-mentioned fire-door he places a valve or 
regulator to regulate the supply of fuel to the furnace. This valve or regulator 
is so fixed as to fall close when the hopper is empty. On each side of the 
said apparatus is a small dcor for the admission of air and fire-irons. 

159. J. CHRETIES, Paris, “ Raising and lowering heavy bodies.”"—Dated 22nd 
January, \18»7. 

This inve tion consists in an improved construction of apparatus for raising 
and lowering weights or loads. The apparatus is constructed of a cylinder in 
which works a piston, to the rod of which is attached one end of a cord, or 
chain passing round a pulley or several pulleys or a series of pulleys forming a 
tackle. The other end of the said chain ur cord is attached to the weight or 
load to be raised or lowered. The piston is worked either by steam or by air, 
or by gas. The distribution is effected by hand by means of a slide valve or 
other suitable means. The steam cylinder may be fixed or movable, and 
placed horizontally, vertically, or inclined ; it may be arranged so as to tura 
round a vertical axle, and either be connected to a boiler or be independent, the 
main object being to move directly leads or weights by directly drawing the 
cords or chain to which the rod is attached. 

161. W. CLARK, -lane, London, “ Blast furnaces.” —A ¢ 

















7) 


“ Apparatus for consuming | 


169. _— Aldermanbury, “ Letter pillars, &c."—Dated 23rd January, 
This invention consists in constructing the box with or without a fan wheel 


at the and dividing the box at about the centre thereof, with two 
pieces of me al of a triangular form,somewhat similar to the letter V, and either 


with or without a fap joint near the point thereof; the flap joint may be shut 
by a hinge, and made to balance and close o' itself after a letter in its decent 
has pushed it open and passed through into the bottom of the box.— Not pro- 
172. H. A. BONNEVILLE, Bayswater, “ Treating skins."—A communication. — 
23rd January, 1867. 

A ding to this i ition the p in having thin coated skins by 
which the hair and wool are effectually separated from the skin—after having 
softened it with water—with a slight layer of the concentrated solution of hydro- 
sulphate of soda, mixed with six parts of water, and in spreading at once over 
this layer one of lime white, and in placing the skips two by two with their 
inside surfaces, or that side of the skin next to the flesh, in contact with each 
other. One hour or thereabouts is then allowed toelapse, after which it is merely 
necessary to shake the skin, in order to separate therefrom the hair or the wool. 
And the prepration of the hair for the making of hats merely consists in a rapid 
friction of the hair with a hard brush dipped in the said solution and in ten 
parts of rain water.—Not 





. 1867. 

This invention consists in the employment of different descriptions or 
qualities of flint glass or of crown glass, for both the convex and concave 
glasses, the glass employed for the convex being that kuown as light flint or 
light crown glass, and having a low refractive and dispensing power, whilst the 
glass used for the concave is of the description known as heavy or dense flint 
glass, or heavy or dense crown g'ass, and having a high refractive and dis- 
persive power, whereby the different degrees of r2frangibilty of the two descrip- 
tions or qualities of crown glass, or of the two descriptions or qualities of flint 
glass, counteract or neutralise each other. 

175, W. E. NEWTON, Chancery-lane, London, “‘ Cotton bale tiers.”—A communi- 
cation. — Dated 24rd January, 1867. 

} These improved cot‘on bale tiers are formed of a metallic band having one 

end bent in such a way that it may de tucked under the o.her part of the band, 

the said improved tiers being secured upon the bale by the expansion or 

elasticity of the cotton. 

176. J. PINNEY, Bedford, ‘‘ Burglar proof safes.” — Dated 23rd January, 1857. 

This invention consists, essentially, in casting the safes in one operation of a 
portion of soft metal disposed inside, and with a por.ion of dard metal outside, 
_ outside portion being further hardened by chilling.—Not proceeded 
with. 


180. T. TAYLOR, Bethnal-green, “ Apparatus for playing games of skill or 
chance.”— Dated 24th January, 1867. 

This invention consists in arranging any desired number of cups or rings 
placed on edge round a central pillar having an elastic cushion; such cups or 
rings are destined to retain balls or to allow them to pass through, and are 

80 as to turn on or on swivels fixed either to the ends of arch 
or other shaped arms, which may be made of wire or other suitable material 
and supported by the central pillar; or the sockets or swivels may be fixed to 
the table or other surface on which the game is to be played; or they may all 
be connected together by a ring situated above them. The cups may be 
hemispherical. cylindrical, semi-cylindrical, or of any other convenient shape, 
and the arms may be so on the central pillars that they can be readily 
adjusted or changed if necessary to suit the players or the size and shape of the 
table. When this apparatus is used upon an ordinary loo or dining table the 
patentees surround it with an external cushion formed of segmental pieces, 
or of segmental or straight pieces combined, according to the shape of the table. 
184. W. P. and G. PHILIPS, and G. PEARCE, New Bond-street, London, 

“ Ecclesiastical and architectural devices and decoration.”"—Dated 24th 
January, \867. 

This invention consists in making crosses, ornaments for the altar, and other 
devices of glass, plain or coloured, by admixture of various coloured glass with 
floral or other devices cut or engraved therein. Silvered ornamentation may 
be applied in combination or not with the coloured glass.— Not proceeded with. 
185. W. E. NEWTON, Chancery-lane, London, “ Blocking hats."—A communi- 

cation.— Dated 24th January , 1867. 

This invention consists of an expansible fr: ‘k for hing out the 
crown and the cylindrical part of the hat. Also of a ring to break the band of 
the hat, and of a number of clamps which receive the brim part of the hat 
and stretch it out flat. The invention cannot be described without reft 
the drawings. 

186. G. B. WoopRUFF, Cheapside, London, “ Sewing machinery.’’—Dated 24th 
January, 1867. 

This invention cannot be described without to the drawing 

187. F. HUTCHINSON, York, ** Stopper for closing bottles, &c."— Dated 24th 
January, 1867. 

The object of this invention is to facilitate the covering of a glass or other 
stopper with cork, and to ensure the firm adhesion of the cork thereto. The 
plug of the stopper is ribbed or fluted, and it is fitted into a cylinder of cork, 
either open at both ends or closed at the bottom end. The open-ended 
cylinders may be cut out of the solid cork in concentric circles, and used to 
cover different sizes of ribbed or fluted plugs, or the hollow cylinders may be 
formed by boring out pieces of solid cork. Before inserting the plug it is 
dipped into cement, and its union with the cork is completed by pressure with 
great expedition. The head of the stopper may be made of any desired shape. 
—WNot proceeded with. 

188. G. HASELTINE Chancery-lane, London, “ Combined tack driver and carpet 
stretcher.” —A communication. — Dated 24th January, 1867. 


This | ion cannot be described without refe to the d 


194. F. H. MCLAUCHLAN, Wands worth-road, London, “‘ Stands, holders, &c.”"— 
Dated 25th January, 1867. 

This invention consists in constructing portfolio stands with the legs or feet 
movable in respect of base or stability, so that in the closed position of the 
leaves or flaps the legs or feet may lie in or occupy a smaller space or compass 
than in the open or extended position of the leaves or flaps, and so that the 
action or movement of opening or expanding the leaves or flaps shall cause the 
legs or feet to spread or diverge, and thus afford the uired increased base or 
stability, and vice versd. Also, the invention consists in the so hinging, joint- 
ing, or supporting the leaves or flaps upon the frame or carriage of the stand 
that, with portfolios thereon, they may be completely or more or less perfectly 
balanced at any desired inclination, and require but little effort or force to vary 
such inclination or to open or close the stand as desired. Also, the invention 
consists in governing or regulating the expanding and contracting action by a 
mechanical arrangement producing a parallel or nearly parallel motion of the 
legs or parts of the frame or carriage upon or by which the leaves or flaps are 
balanced or supported. The several improvements may be effected by the 
upper parts of the legs being connected to each other, and to intermediate 
vertical bars by the leaves or flaps, and being made to open and close there- 











fo. 











provided for locking or retaining the stand in the open position, so that it may 
be used temporarily as an ordinary table. 


The patentee claims, First, the application and use to and in the rolling of 
toothed or indented bars suitable for beaters for thrashing machines, lathe 
racks, facing rims for spur and other gearing, and for the production of rolled 
bars for the hexagon nuts of an indented steel disc or roll in combination with 
a grooved or plain roll, or with a second indented steel disc, arranged and 
operating substantially as described; Second, making such indented or toothed 
steel disc or discs removable from the shaft or main body of the roll, as and 
for the purposes described ; Third, the combination in one frame, or rolling mill, 
or machine, of a pair of rolls shaped so as to produce the required section of bar 
with an indented steel disc and roll for producing the required ind 4 in 
the bar, whereby the operation of rolling indented or toothed bars of any sec- 
tion may be completed in one machine, as described. 

200. J. CLARK, Manchester, “ Packing bales and boxes of goods.”"—Dated 25th 
January, 1867. 

This invention consists, Firstly, in the use of sheets of metals for covering 
bales of guods 80 as to preserve them from damage consequent upon their tran- 
sit, and at the same time to lessen the measurement bulk, and so effect an 
economy in freight. In carrying out the inveuwtion the patentee places a sheet 
of iron, or other metal of the requisite size, on the bottom of the press usually 
employed, and upon the said sheet of metal the goods, and upon the top thereof 
another sheet of metal. The pressure is then applied, avd when sufficient has 
been obtained the top and bottom sheets of metal are turned over by wooden 
mallets, or other convenient means, on to the sides of the bale until they over- 
lap each other, after which they are fastened together by rivets, or in any other 
ordinary and convenient manner, 80 that they are held firmly together; and 
ina-much as the meta! covering does not stretch to any appreciable extent, the 
bale will be found to be of smaller dimensions than if it were covered with 
canvass in the ordiniry manner and fastened with iron hoops. The ends of 
the sheets of metal may be fastened together by the same arrangements as are 
now employed for fastening hoops upon bales of goods. He prefers to fasten 
the rivets on to one of the sheets of metal before it is placed in the press, and 
to punch suitable holes in the other sheet of metal, so that when the pressure 
has been applied, and the said sheets are bent over to lap each other, as above 

t d, the perf rivets become coincident in position, and the 
fastening is made as now practised when hoops only are employed. Other 
metho.'s, however, of adapting other rivets or fastenings may be adopted, as is 
well understood, as, for instance, that arrangement of studs with oblong heads 
are em, 'cyed, and which upon being turned are caused to bring their elongated 
heads tr.usversely to the perforation, 

201. W. HARTIN, Battersea, “ Ruling pens.” —Dated 25th January, 1867. 
- The ot ject of this invention is to produce a pen for making two or more lines 











Chancery 
— Dated 22nd January, 1867 
This invention canzot be described without reference to the drawings. 


ly, for ruling, and other purposes. They are made the same as 
ordinary steel pens, viz., from thin sheet steel, stamped or otherwise formed 
into the desired shape, two, three, or more nibs being contrived in one instru- 





ment. One or more nibs may produce coarse strokes, and the others fine 

strokes,- Not proceeded with. 

202. W. E NEWTON, Chancery-lane, London, “ Hammers.”—A communica- 
tion.— Dated 25th January, 1867. 

The patentee claims constructing hammers with a taper groove at the side 

to receive and hold a nail for the purpose of sticking the same without the aid 

of the fingers preparatory to driving it. 

204, F. STEPHENS, ren Hereford, * Vermin and other traps.” - Dated 

26th January, 1867. 

This invention consists in fixing a tongue or projecting flat bit of metal, the 

edge of which is bevelled, to the underside or inside of one of the jaws - by 

P the right jaw—so that when the jaws are open the Oxed tongue 

takes into the catch on the bridge or tread, and the trap is thereby more readily 

set than when the tongue is loose, as heretofore, and with less rsk of personal 

injury to the setter of the trap.—Not proceeded with. 

206. B. HUNT. Serle-street, Lincoln's-inn fields, London, “ Manufacture of boots 
and shoes, dc." —A communication.— Dated 26th January, 1867. 

One portion of this invention will be understood by the following description 
thereof:—In the manufacture of boots and shoes and other articles there are certain 
manual operations—such, for instance, as the *‘ basting” together of the pieces 
to be connected before the final stitching—which may be considerabiy abridged, 
and in some instances entirely dispensed with, by the method and mechanism 
hereinafter described. In fixing together the lining and upper leather jor a 
lady’s boot the following method and apparatus are employed: —Firstly, the 
inventor employs a table of metal, mounted upon suitable supports and carry- 
ing one or more pairs of shutters or plates, one of which is fixed and the other 
movable on a hinge; a tria recess or notch is formed in these plates of 
the pieces to be prepared. In the first place a guide of the form of the opening 
where the elastic is to be inserted, but of rather smaller Cimensions, is placed in 
the recess of one of the plates, and adjusted by means of two pins. The piece 
of material previously cut to the required shape by hand or mechanical means 
is placed on the plates and adjusted to the guide. A forked cramp, turning on 
a hinge, is now brought down over the material and fixed by screws, so as to 
exert a sufficient pressure to hold the latter firmly in its place, the opening in 
the fork being rather wider than that in the material, so as to leave a strip of 
the latter visible all round. The guide is now withdrawn from beneath the 
material and a guide is placed over the cramp above the material ; th's guide 
is composed of a thin sheet of steel, having an op»ning of the exact form and 
size or that in the hinged plate ttself, and determines with precision that part of 
the material which is to be folded over ; it has a picce of iron rivetted round its 
outer edge, and is furnished with cross handies and also with stop pins to 
ensure its correct position. Upon this guide is now applied a wedge-shaped 
iron, which, on being pressed forward by a hand lever, raises the projecting 
edge of the material and folds it over exactly on to the edge of the thin steel 
guide with a steady, even pressure. The thin steel guide may now be with- 
drawn and the tron be allowed to rest and press upon the fold for any required 
length of time. These operations (which do not require heat), must be per- 
formed consecutively upon each hinged plate of the machine, one of each pair 
of plates having been provided with a piece of material for the lining, and the 
other with leather, kid, or stuff, to hy upper” or front. A fae of 

iastl fousl a is now adj 
at Yo r'the pieces of the material, and the other plate, with its 








second lates 
po gpl yd —— SS Pp ded with as before. As tile pieces 
are removed from the machine they are placed one above the other iv a screw- 
press to preserve their form and appearance, & piece of tin being placed be- 
tween each two pieces, aud the pressure of the screw being regulated by 
means of a fly-wheel. : 
208. P. JENSON, y eenga Brixton, “* Wheel-gearing.”—A communication, 
26th January, \>67. 

The patentee claims the employment of rollers instead of teeth when in con- 
janction with and gearing into a worm or an endless screw. 

209, M. H. LISHMAN and E. CHAMBERS, Stockton-on-Tees, “ Manufacture of 
cores for the sockets of pipes.” — Dated 20th January, 1867. 

This invention relates to the casting of socket pipes vertically, with the 
sockets down, and consists in the manufacture of cores for making the sockets 
of pipes with the sockets down as follows :—Upon a casting consisting of a bed 
and a central hollow column the inventors place two or other convenient 
number of segments constituting a tube with a bottom flange, the tabe having 
an inner diameter equal to that of the socket to be made and fitting over the 
column above mentioned, so as to leave an annular space between them. Into 
this annular space they ram sand to form the core of the socket, instead of 
making the core with loam, as hitherto. The rim of the bed of the casting has 
several vertical projections, and the flange of the segments has 
notches which come against the projections so as to keep the segments in place. 
The casting has feet to keep the work off damp ground. By means of this 
invention the inventors can make socket pipes of any diameter with the socket 
down, and in dry sand instead of loam.— Not with, 

210. J. A. JONES and R. HOWsON, Middlesborough-on-Tees, “* Puddling and other 
Surnaces for melting, boiling, and heating iron.”"—Dated 26th January, 167. 

This invention consists, First, in separating the hearth from the fire-place 
by means of a throat or space which forms a combustion chamber. Secondly, 
in f ing into the id combustion chamber air which has been pre- 
viously heated by passing through pipes or channels placed in the up take of 
the chimney, or in flues having communication with the chimney, Thirdly, in 
placing a damper in or about foresaid hamber b the 
fire-place and the heating hearth to be used instead of or in conjunc‘ion with 
the ordinary damper. An outside damper may also be used to the ash-pit to 
regulate the admission of air to the fire grate, which damper nay likewise be 
used alone or in conjunction with either, or with both, of the other dampers.— 
Not proceeded with, 

217. G. HASELTINE, Southampton-buildings, Chancery-lane, London, “ Volute 
springs.” —A communication. Dated 25th January, 1*67. 

This invention consists in forming volute springs of elliptical plates or strips 
of metal. which have a central longitudinal opening und are united at each end. 
The said plates or strips when rolled up form volute springs of great elasticity 
and strength, having both vertical and lateral flexibility or play.— Not proceeded 
with, 














with, the lower parts of the legs being also connected by radius tars or links | 
to the interm diate vertical bars. A fixing bar or other contrivance may be | 


196, — Sheffield, “ Rolling and shaping metals.”—Dated 25th January, | 
867. 


221. E. J. WALDEN iTROM, Manchester, and J. G. 2.488, Workington, Cumber- 
land, ‘“* Machinery or apparatus to be employed in the ufacture 
bolis.”— Dated 28th January, 1867. 
The patentees claim, First, the novel construction, employment, and adapta- 
tion to the revolving circular table coutaining the lower dies of an adjustable 
inclined supporting table or bed, upon which the jingle 
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order that a space may be 

heading tool, which space is filled up by the heading ram forcing 
metal not required for the formation of the head into the particular mould 
to the top part of the bore of the under die, thus elongating the shank until it 
beds on the top of the jingle pin, thereby effecting a perfect finish to the bolt, 
as described. Lastly, the general arrangement and construction of the machine 
for manufacturing bolt blanks or similar articles, as described, together with 
the particuiar formation and construction of bunting tool, as shown. 
=. S. Sane, Riley-street, Chelsea, “ Impr is fe ] 


ps 
Dated 28th January, \867. 

This invention consists, First, in making the said hoops entire without joint 
or rivetted lap. and of the required coned, tapered, or sp ayed form, in manner 
following :—The patentee passes iron already rolled flat between three suitable 
rollers having their axes equidistant or nearly so, which bend the metal into 


shape uired. 
forming the pointless hoops above described with one side flat and the 
concave or convex, or with a corrugated belt or projection. or with one edge 
thicker than the other. And, Thirdly, in rolling hoop iron having any of the 
transverse sections above described, except the ted or with the 
ordinary section in curves, so that when jointed and rivetted up it will form 
& cone-shaped or splayed loop. Lastly, the invention also in the con- 
struction of a machine for effecting the above objects. For this purpose in a 
bearing frame of suitable construction he mounts two rollers, their shafts or 
roller axles resting in slots or groovesin the said frame; these slots are of 
sufficient play, so that the same may be raised or lowered therein inclining one 
towards the other, as may be found necessary for giving the required splay or 





put on and taken off with facility. The ends of the rolls are fixed so as to pro- 
ject and work outside the frames. 


226. J. E. MELLIN and C. H. ULBRICHT, City-road, London, “ Construction of 
boxes or apparatus to contain address cards for public distribution.” — Dated 
28th January, 1867. 

This invention relates to a arrangement of apparatas for containing 


novel 
address cards intended for public distribution, and has for its object to so 
construct and arrange the tus that the cards may be presented one vy 
one, and can only be taken singly from the box or , and, moreove-, 


227. W. H. STALLARD, Berley Heath, “Means and mode of admitling and 
regulating at air or vapour to gas burners.” — Dated 28th January, 





1867, 
This invention relates to gaslights and gas buruers generally, and has for its 
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object to increase the illuminating power thereof, and consists in inclosing the 
said burners so that no atmospheric air or vapour can be admitted thereto 
below the line of combustion without passing through a regulating or adjusting 
opening or apertures. The said opening or apertures is fitted with adjusting 
média tor regulating the quantity of air or vapour as the state of the light may 
require. 
233. A, DONNETT, Lyons, France, “ Construction of water wells."—Dated 29th 
January, 1867. 

This system of water wells bas for its object to furnish a much larger 

quantity of water than is yielded by an ordinary well of the same size. 


‘inal rib or bead raised upon one or both sides of the adjoining edges of 


the strips. These strips may or may not be joined together at one end, and 
should be secured in any convenient manner one on each edge of the part of 
the article to be secured or held together, as, for example, on each edge of the 
opening in a boot or shoe ; or the ribs or beads may be formed on the upper 
| of the boot or shoe itself. Along the longitudinal ribs or raised beads slide 
freely anumber of metal cl (provided or not with antifriction rollers) 
| connected together at suitable distances apart by means of a chain, or other 
! flexible connection, a stud, button, or other convenient holder, being formed on the 
| upper one of the series of clasps for facilitating the sliding of such clasps along 


To 
effect this it is only necessary to close the well hermetically at the surface of | the ribs or projecting beads. When the several clasps are pushed towards one 


the water, or between the surface of the water and the top of the well, in such 
a manner that all communication of the water with the atmospheric air except 
through the bottom of the well is cut off. Any ordinary water well can easily 
be converted into a well according to this system, because the water contained 
in the well is enclosea by an air-tight bell or chamber open only at the bottom. 
The pump or suction apparatus will act as efficiently with a well com- 
municating by one or more sources or channels with some subterranean reser- 
voir as with one surrounded by a larger body, as that of water. Any kind of 
pump is therefore applicable. 

235. J. HOPKINSON, Leeds, “ Ventilation of mines.”—Dated 29th January, 

1867. 


The patentee claims the use and application of superheated or anhydrous 
steam instead of the direct application of fire for causing and maintaining the 
upcast current employed in ventilating mines, as described. 

238. J. RITCHIE, Stonefield-street, Cloudesley-square, London, “ Improvements in 
watch keys and other keys.”--Dated 29th January, 1867. 

According to this invention the patentee arranges within the barrel of the 
watch key or other key a planger which fills the barrel so as to exclude dirt. 
The plunger is caused to recede into the barrel of the key by a spiral or screw 
motion. 

239. W. W. PococK, Craven-street, Westminster.“ Apparatus for holding and 
presenting cards and other articles for distribution.”—Dated 29th January, 
186 


7. 

This invention cannot be described without reference to the drawings. 

244. W. E. NEWTON, Choncery-lane, London, ** Casting articles in iron and 
steel."—A communication.— Dated 29th January, 1867. 

The object of this invention is to cast articles of various kinds in two kinds 
of metals, or alloys of metal—such as cast iron and soft steel~—combined in such 
a@ manner that part of the article, when cast, may be hard aed the rest 
sofi and tough. By using a combination of cast steel, or Bessemer steel, and 
cast iron, the metals while in a state of fusion will be spliced or jointed toge- 
ther without giving the opposite parts of the casting the same quality, but will 
retain, except at the point of Junction, the quality of either metal, as may be 
desired. If it be required to make part of an article of hard cast iron at one 
end and the other end of soft or Bessemer steel, the desired metals are melted 
in separate crucibles or other vessels at the same time, and when both the 
metals are ready for pouring or casting one of the metals - say, the molten cast 
iron—is first poured into the mould, and then the other metal such as cast 
steel or Bessemer steel—is poured into the mould. During this process a per- 
fect union or weld of the metals takes place at the splice or joint of junction, 
an an article will be produced with one end hard and the other end soft and 
tough. After being cast the steel may be hammered or pressed, and the 
artice may then be annealed, tempered, and hardened, if required. 

245. H. CRAVEN, and J. SPEEDING, Monkwearmouth, Durham, * Improvements 
in apparatus and in the mod¢ of operation for winding, tarring, sizing, 
polishing or putting a finish on, and singling machine spun and other yarns, 
in the manufacture of rope, cordage, &c.”"— Dated 29th January, 1867. 


The patentee claim, First, the general arrangement and mode of operation | 
of the apparatus described and represented In the drawings for tarring, sizing, | 
polishing, or finishing and singling yarns in the manufacture of rope, cordage, | 


and other similar goods. Secondly, the mode described of finishing and laying 
the fibre of either white or tarred yarns by the application of tar, size, water, 
or other matter, and passing the yarns singly through hair rubbers or rubbers 
of other material, all as described. Thirdly, the application of hair for rabbers 
as descr.bed, whether used for a single yarn or a number of yarns combined. 
Fourthly, the method described of winding the tarred yarns in a body, and 
large reel for the purpose of allowing the gradual absorption of the tar after it 
is wound on such jarge reel. Fifthly, the winding of a number of yarns on a 
large reel, as described, either after tar, size, or other material has been applied 
thereto, or when white untreated yarn may have been passed through any 
description of rubbers for the purpose of rubbing, laying, and smoothing the 
fibres of the yarn, as described. They also claim winding a number of yarns 


on toalarge reel, and subsequently singling them from such large reel by | 


means of an ordinary winding frame, all as described. 
247. J. H. BROWN, Richmond, and W. BULL, Chancery-lane, London, ‘' Hats, 
and other coverings for the head.”— Dated 30th January, 1867. 

These improvemen:s have for their object the manufacture or formation of 
hats, caps, bonnets, and other coverings for the head, or the foundations or 
bodies thereof, or similar articles in any required shape or configuration entire 
in one piece, without joint or seam, and of one uniform thickness of material, 
or of varying thickness when required. First, the inventors prepare a pulp of 
the following materiale, bleached and unbleached -namely, fibre of woollen, 
cotton, or other materials thoroughly disintegrated, in combination with animal 
skin fibre and the watery solution of shellac or other suitable gums. The | 
fibrous materials are to be beaten or drawn out by an engine or machine to the 
required consistency, water and other ingredients being added till the whole 
mass is thoroughly pulped, in which condition it is placed in suitable vats or } 


end of the flexible strips, they will leave the other portion of the strips free to 
| be separated or opened, in which condition the boot or shoe or other article 
| may be said to be unlaced or unfastened, but by simply pulling at the top clasps 
| go as to cause the series to slide up the ribs of the flexible strips, they will 
| effectually connect, close, and secure the two edges together. If found 
requisite, any convenient contrivance, such as loops and button, may be em- 
ployed for preventing the clasps from slipping down again after the boot has 
| been closed or fastened.—Not proceeded with. 
257. C. E. BROOMAN, Fleet-street, London, “ Scouring or cleansing raw wool or 
woollen stuffs.”—A communication.— Dated 30th January, 1867. 
This new method is based on the employment of a solution of carbonate of 
ammonia at 80 deg., or 20 deg. Baumé, The inventor employs it in the pro- 
| portion of from 5 to 10 per cent. of the raw greasy wool, and adds thereto 
enough water to well wet all the wool. The operation should be carried on in 
a boiler or vessel which can be heated by fire or steam. The apparatus should 
be furnished with a cover, so as to avoid loss of the carbonate of ammonia, 
which is a volatile salt. The apparatus can be either of iron or wood. “In the 
latter case it is better for it to be lined with lead. It is necessary to proscribe 
| copper and zinc in the manufacture of these apparatus on account of the action 
of carbonate of ammouia on these metals when exposed to the air. All being 
thus ready, it suffices to raise the temperature to about 120 deg. or 140 deg. Fah , 
| and to keep it at that heat about three hours. After that it is only necessary 
to draw off the liquid and to wash the wool in different waters until the water 
remains clear. By this process the inventor does away with the employment 
of putrified urine, the richness of which in carbonate of ammonia varies 
greatly, and the infectious odour of which is as inconvenient as unwholesome. 
He replaces the crystals of soda, the too alkaline action of which might injure 
the wool; and, finally, he greatly hastens an operation which by former pro- 
cesses occupies more than a day.—Not proceeded wih. 
259. W. LEE, Holborough, Kent, ‘ Lime kilns.”—Dated 3°th January, 1867. 

In constracting the fire places of lime kilns they are each usually formed 
with fire bars which extend from end to end of a projecting conical arch, and 
to a greater or less extent into the botton of the kiln, by which, in practice, it 
is found that the conical arches of such kilns often require repair, and the fuel 
is not advantageously burned. Now according to the present invention, in 
place of the fire bars extending from end to end of such projecting conical 
arch, and also into the bottom of the kiln beyond the inner end of such arch, 
a dead plate is employed below the front or smaller end of the arch to such an 
extent as may be desired, whilst the front ends of the fire bars only extend to 
the back edge of such dead plate, by which arrangement the draft of air from 
the ashpit is prevented getting to the fuel above the ashpit till such has passed 
below the dead plate, and has ascended between the fire-bars to the fuel 
thereon, any fuel on the dead plate becoming very highly heated by the com- 
bustion of the fuel on the fire bars.—WNot proceeded with. 


262. G. A. J. SCHOTT, aud J. 8S, ROSENTHALL, Bradford, “‘ An improved species 
of yarn manufactured from fibrous materials, and apparatus for its manu- 
Sacture.”"— Dated 31st January, \867. 

The primary object of this invention is to produce what may be termed an 
improved sort of mottled yarn in the twisting of the same, whether in the 
spinning frame or in the twisting frame properly so called. The patentees effect 
this by employing a rod placed over the top board of the frame, and extending 
from end to end of the same. Small pieces of metal having holes therein for 
' the passage of extra threads (which are to be wound or twisted around from an 

extra creel board) are connected to this rod, such pieces of metal being placed 
opposite exch delivering pair of rollers; twisted guide wires may be used in 
connection with the longitudinal rod, or a plain rod ranning parallel with such, 
and actuated in a manner named hereinaf.er may be used. At either end of the 
frame the patentees gear from the usual motions of spinning or twisting frames 
| an adjustable eccentric lever or tappet motion, which they connect to the first 

named longitudinal rod; or they can sub a longitudinal fixed rod having 
a circular motion in front of the rollers which will produce thesameeffect. By 
this means they impart to the said rod, and therefore to the slips of metal or 
other substitutes connected therewith, a motion very slightly in the are of a 
circle, or straight and in a vertical direction except when the circular motion is 
substituted. The result of this is (one or more threads passing between the 
regular delivering rollers, and one or more between an additional pair of rollers 
placed either over the front rollers or towards the back of the frame) say, for 
example, where black and steel colours are united the product is variegated, 
and the effect may be vari: d by altering the arrangement of the motions befere 
alluded to in reference to the longitudinal rod. 


263. E. J. PADBURY, Birmingham, “ Pipes for smoking.” —Dated 3\st January, 
186 





The essential difference between this invention and all previous ones consists 
in the fineness of the perforations (or meshes of wire gauze may be used) 
whereby the tobacco dust is retained while the smoking is facilitate and the 
flavour of the tobacco much improved. The patentee also makes the article in 
part of cork or wood, and part metal, also in ceramic ware pressed or baked, or 
cast compesition or clay, as buttons and such like articles. 


troughs for having the hallow vacuum moulds hereinafter described, upon | 965, &, J. HUGHES, Clerkenwell, ** Gilding, bronzing, and colouring engraved, 


which the articles are formed, submerged therein. They also to propose to use | 


tanned or untanned refuse of animal hides, as also linen or cotton waste, or | 


other fibrous materials, in combination with animal size, glue, shellac, and 
other resinous substances, in such proportions and such consistency as the pro- 
duction of the various articles may require. They further propose to have 
two vats or pulp receptacles, or a vat divided into two compartments containing 
different fibrous materials—for example, one containing the fibrous pulp for the 
foundation, and the other the tanned or untanned animal fibre, or other fibrous 
material. From the first vat they take up on the moulds a thin film or coat, 
and then submerge in the second vat or compartment, and take up the re- 
quired surface material, These fibrovs materials may be dyed in the usual 
way. They next prepare hollow perforated vacuum moulds of the shape and 
configuration of the articles required to be made, the perforated surfaces 
(whether on the exterior or interior of the said moulds), being covered by a 
fibre intercepting but water-permeable cover or lining. The moulds are at- 
tache! to branch vacuam pipes, through which a connection between the 
in -rior of the said hollow moulds and a main vacuum pipe can be alternately 
opened and clused. Thus prepared and fitted the moulds are submerged in the 
pulp, when, vacuum power being applied, the materials held in suspension will 
be deposited upon the surface of the intercepting covers or linings before men- 
tioned. When a sufficient thickness of materials has been deposited upon the 
cover the mould is withdrawn, and the hat foundation, or other article thus 
formed, and the cover or lining, which acts a* a support while the fibres‘are in 
a wet and fragile condition, are both removed together and are both placed 
upon hollow-shaping moulds or blocks, the latter being made in sectional parts 
of iron or other metal ;“heat and pressure are then applied for drying and giving 
the required shape. When sufficiently dry the hat foundation may be removed 
from the intercepting covers or linings and be coated with any suitable compo- 


sition and ‘surfaced with silk, or other finishing surface material, in the usaal | 


way.— Not proceeded with. 


249. T. PRIDEAUX, Sheffteld, “ Improvements in the heating of malt kilns and other 
apparatus of a similar character, and the warming of the interior of churches 
and other large buildings.” —Dated 30th Januc ry, 1867. 

For the purpose of heating a malt kiln or other such apparatus, or warming 
the interior of a church or other large building, the inventor arranges an 
opening in the wall of the kiln or building through which air may pass from 
the external atmosphere to the interior of such kiln or building, such air being 
conducted to the interior thereof by a tube or flue commencing at the opening, 
and passing round or nearly round the interior of the lower part of the kiln or 
building, this flue finally terminating at a grating through which the air enters 
the body of the kiln or building. This air is heated in its progress to the grating 
by a second tube or flue smaller than and placed Inside the first, this inner tube 
or flue communicating at one end with a furnace, and at the other with a 
suitable chimney, the heated air and products of combustion passing from the 
furnace through such inner tube or flue in their way to the chimney, thereby 
heatirg such inner tube or flue, and, consequently, the air in the outer tube or 
five which surrounds it. The arrangement is such that the portion of the inner 
tube or flue which is next the grating of the outer flue is hotter than the portion 
next the opening mentioned above, and the result is that a constant supply 
of cold air passes into the external flue from the outside of the kiln or 
building, ant’ veing heated by the inner flue is finally discharged in a heated 
state through the grating into the body of such kiln or building. The in- 
ventor proposes to use a furnace such as that described,in the specification of a 
former patent granted to him Ist January, 1866 (No. 5), but a furnace otherwise 
constructed may be used.— Not proceeded with. 
252. H. R. FANSHAWE, Tottenham, “ Lighting of mines, &c."—Dated 30th 

January, 1867. 

This invention consists in a mode or means or system of lighting or illumi- 
nating mifes, sewers, or other places in which inflammmble or explosive gases 
may accumulate by means of a new construction of lamps or lanterns, each 
such lamp or lantern receiving its supply of air necessary to support the flame 
from the external atmosphere above such subterranean place, and discharging 
the vitiated exhaused or burnt air into the atmosphere external to the said 
place and receiving its supply of gas also from above. All this is effected by 
means of a triple series of tubing or piping, one set or series of which supplied 
the gas necessary for the illuminating of the lanterns, the second set the air 
necessary for the combustion of the flame, and the third set or series conveys 
the vitiated air away to the air above, and externa! to the mine or other place 
where the invention is employed.—Not proceeded with. 

256. S. MCCARTHY, Fitzroy-street, Fitzroy-square, London, “ Fastenings 


applicable to boots and shoes, gaiters, gloves, books, &c,’—Dated 30th 
January. 1867. 


This tastening consists of two strips of stout flexible material having a 


embossed, and cut glass.’ —Dated 3\st January, 1867. 
This invention consists in a new mode of laying on the glass a coat of varnish, 


| 
| or hard drying oil, and a proportion of gold, gold bronze, shell gold, or other 


colour with it, and the subsequent dusting on the varnish so mixed and laid on 

of gold, gold bronze, or other colours, the sarplus of which is afterwards cleaned 

from the surface.—Not proceeded with. 

269. E. T. HUGHES, Chancery-lane, London, “ Machinery for cutting sorews.”— 
A communication,— Dated 3\st January, 1867. 

This invention consists, First, in a ring or cylinder provided with internal 
ways or bearings (portions of which are made eccentric), so constructed in con- 
junction with other parts that it is capable of being slid laterally backward and 
forward at the will of the operator; Secondly, a set of levers attached to the 
die-holder; Thirdly, a set of dies, each of which is provided with an incline 
and a projection or hook; Fourthly, a sliding flange with its connecting and 
operating levers; and, Fifthly, a latch or stop, allof which are arranged in such 
a manner that, by working the operating lever the sliding flange, with its ring 
or cyliuder attached is moved backward and forward, which causes the dies to 
open and Close at the will of the operator, which allows of the bolt being with- 
drawn without stopping or reversing the hi By changing the rotary 
position of the ring or cylinder in relation to the sliding flange and die-holder, 
the size of opening in the dies can be adjusted to compensate for wear of the 
dies, or to cut bolts of different sizes. By raising or otherwise removing the 
latch or stop, and thus permitting the ring or cylinder to move a trifle further 
backward, the dies are relieved, and can readily be put in or taken out without 
removing other parts of the machine. 

271. D. A. HaLKET, Newcastle-on-Tyre, ‘‘ Forging nails and spikes.”-—-Dated 
8ist January, 1867. 

This invention cannot be described without refe to the ing 
277. J. RUSSELL, Glasgow, “* Steam cranes.” —Dated \st February, 1867. 

This invention relates to steam cranes, and also to cranes which are moved 
by any other power, which swing or slew the load in a circle by means of 
gearing, and has for its object to prevent breakages or accidents by arranging 








be obstructed while in process of slewing, the crane may cease to swing, while 

at the same time the engines or motive power continue in motion, and also 

that, when the slewing motion is put in gear with the motive power, the crane 

will start gradually, and not besaddenly jerked. 

282, F. ASHFORD, Bermondsey, London, “ Fastening and better securing bullion 
boxes, boxes, dc.” — Dated \st February, 1867. 

This invention consists in cutting, punching, or otherwise perforating one or 
more holes or s.ots in strips or pieces of metal for placing round, across, or 
lengthways, or in an angular position on the packages, in such 
manner that one end of each piece, on being cut to the required size, passes 
through the said holes or slots made in the other end of such metal binding or 
strip. The end so passed through is then partly reversed or lapped over, after 
which both extremes are finally secured by running a certain quantity of 
molten metal over such lapped ends as to unite and solidify the whole, and 
thereby ircling or sur ing such box, case, or package with an endless 
binding, in addition to which he prefers placong the Government stamp or im- 
pression on each binding so secured.—Not proceeded with. 

288. J. DARLING, Storne, Lanarkshire, ‘ Reservoir penholders.”—Dated 2nd 
February, 1867. 

| This invention has for tts object the supplying of ink to pens used for writing 

} without the necessity of practising the ordinary act of dipping the pen into the 
writing fiuid, as the body of the penholder 1 ituted so as to contain and 
supply the ink to the writing points or nibs. The reservoir penholder may be 
filled with ink by pressure and suction combined. For instance, into the top at 
one side or at any convenient part or position with the body of the holder, 
may be screwed or otherwise attached an elastic chamber, which, on being 
compressed, displaces an amount of air from its interior; while so compressed, 
the lower part of the holuer is dipped into the ink, and on the pressure being 
withdrawn the elastic chamber returns to its original shape and dimen-ions, 
whereby a partial vacuum is produced, and the ink thereby becomes drawn up 
into the reservoir, passing in through the distributing tube. 


287. F. BAUMAN, King William-street, London, “ Separating the fibres of woods 


into skreds suitable for converting into pulp for paper making, &c.”—Dated 
Ist February, 1867. 








fixed the timber to be operated upon. This table moves horizontally on fric- 
tion rollers ; the table is moved backwards and forwards the required length 
of the timber to be cut by means of a crank action or driving stad placed on 
te rim of the horizontal fly-wheel. Upon each side of the framing of the 


machine is placed an upright standard for holding the knife block. The knife 
block runs across the machine from ‘standard to standard. 

slide up and down in openings 

shaped girder, the sides of which incline'to an angle of about 49 deg 
these inclined sid Thi 


; 
: 
i 
i 
i 


regulate the degree of fineness of the cut by the descent of the knife block. 
The action of the machine is as follows:—The knife block with its knives ig 
lowered to the réquired cut; the table with the timber thereon is in 
motion, and as the passes the knives they tate off a series of fine shreds 
about the thickness of a sixtieth of an inch. When the table has’ 

the end of the frame, and carried the wood clear of the knives; by a me- 
chanizal contrivance the tappet plate is moved round the a 


| and this gearing into and being connected with the upright screw 


downward motion is-given'to the knife block, and, consequently, the knives. 
Upon the return stroke of the table the opposite knives are ready to commente 
action a3 the logs pass under them, and-again cut a series of fine fibres until 


knives: The tappet plate is now again moved round the required distance; 
bringing down the knives to commence another cut, when the timber arrives 
under them and the action proceeds; alternately one side knife and then the 
other comes into action. and this is continued until the log is entirely reduced 


| to shreds. The knife block may be disconnected from the gear work by means 


| of a clutch block placed on the lower portion of the left-hand upright screw 
| shaft. A handle is then placed on the projecting end of the top lay shaft, and 


by reversing the action of the screw the knife block is again brought up to its 


| original position. The handle is then taken off, the clutch is connected again, 





the slewing gear in such a manner that, shou!d the jib or other part of the crane | 


| 


and thus the knives are ready to commence the cut when the block reaches 
them. The knives are formed of steel blades floted or grooved lengthwise, the 
cutting edges of which are formed at an angle of 45 degrees on one edge and 
90 degrees on the other edge, somewhat similar to the teeth of a saw. 


289. J. POOLE, Chelsea, London, ‘*‘ Forming shafts, rollers, drums, and wheels 
with india-rubber surfaces.”—Dated 2nd February, 1867. 

According to one portion of this invention, in forming these compound shafts, 
rollers, drums, or wheels the inventor divides the metal axis into two parts, or 
forms the same with an opening through the centre extending from journal to 
journal. Through this opening the inventor passes a thin sheet of vulcanised 
indta-rubber, which he tarns up upon the metal, He then rolls the remainder 
of the sheet round the axis and secures the opposite edge, which is tapered, 
and in order to prevent the roller from elongating he fixes metal collars upon 
the ends of the shafts. Another mode of forming these rollers consists: in 
winding a strip of vulcanised india-rubber spirally upon a plain shaft with a 
fixed collar at one end and a movable one at the other. The ends of the 
rubber in this case are passed through the collars or flanges and secured 
therein by means of loose washers on the outside, the outer surfaces of the 
collars first mentioned, and the inner surfaces of the washers last mentioned, 
being corrugated so as to prevent the ends of the rubber from slipping. The 
transverse section of the rabber in this case is that of the frustrum of a wedge, 
the narrowest part being placed next to the axis.—Not proceeded with. 

290. J. G. ROBINSON, Elland, York, “ Arrangement of kilns and ovens.” —Dated 
2nd February, 1867. 

This invention is applicable to the ordinary kilns and ovens for burning 
bricks, sewer tubes, pottery tiles, pipes, lime, ironstone, and cther ores and 
other articles, and it consists in the application of an annular fiue in the floor 
of the kiln or oven, and in certain improved arrangements of the flues and 
dampers for connecting two or more kilns or ovens, so that the heated products 
of combustion may be conveyed from one kiln or oven to the other, thereby 
economising fuel and preventing the escape of smoke into the atmosphere. 

291. A. BRADSHAW, Accrington, Lancashire, ‘‘ An improved cock or tap.”— 
Dated 2nd February, 1867. : ; Kad 

In constructing cocks or taps according to this invention the inventor inverts 
the barrel, which is open at the bottom, and conical plug, that is, the larger 
diameter of the tap and plug is the lower part of the cock or tap. The conical 
plug is ground in the ordinary manner. On the bottom of the plug is a projec- 
tion or boss which is countersunk. A cap is screwed on the bottom of the cock 
or tap, through which is a set screw. The end of this screw is centred or taper 
for the purpose of entering the recess in the projection or boss on the bottom of 
the plug hereinbef joned. When the conical plug becomes worn the 
set screw is tightened, the end of which, bearing on the bottom of the conical 
plug, forces the said plug further into the barrel, bringing the surfaces into 
immediate contact, and thus preventing leakage. The set screw is prevented 
moving as the plug is turned by means of a lock nut binding against the 
bottom of the cap.—Not proceeded with. 

296. F. S. CREASE, Plymouth, “ Boring or working rock, &c.”—Dated 2nd 
February, (867. 

This invention has reference to a former patent granted to the present 
pateniee dated 24th October, 1863, No. 2624, It cannot be described in detail 
without reference to the drawings. 

299. R. D. NAPIER, Limehouse, “ Apparatus for giving motion to machinery.”— 
Dated 2nd February, 1867. 

The First part of this invention consists in arrangements for making friction 
brakes self-holding, or partially self-holding, without requiring to have both of 
the joints by which the brake band is connected to the differential lever on the 
same side of its fulcrum, as is required in the brake patented by J. D. Napier 
in 1861, No. 8060. For the purpose stated the patentee places the joints by 
which the brake band is connected to the differential lever on different sides of 
its fulcrum atdifferent distances from it, and in such relative positions that the 
strains on the joints-tend to turn the lever in opposite directions round its 
fulcrum, which may be at any desired distance from the brake wheel; and 
another advantage is that a very much smaller brake wheel can be used 
than is otherwise practicable when it has to carry much strain, for when the 
brake wheel is small, and has to bear much strain, the jointts have tobe so large 
that if they are on the same side of the fulcrum they require to be closer 
together than it is practicable to place them. Another part of the invention 
consists in connecting the differential fulcrum of differential brakes to a lever, 
or any other mechanical appliance. in such a way than it can be moved through 
an arc of a circle whose centre is that of the brake wheel, and in placinga stop 
in such a position that the movement of the fulcrum beyond a given distance in 
one direction will release the pressare of the band on the wheel. According to 
another part of the invention the patentee makes use of differential brakes for 
giving motion to the barrels of windlasses-and other hoisting machines: When 
a differential brake is used for driving machinery he calls it a hoisting brake, 
and when used as a substitute for pawls he calls ita pawl brake. Another part 
of the invention consists in using a differential brake for the purpose of obtain- 
ing what he calls a differential friction clutch for communicating power and 
rotary motion to machinery that requires to be occasionally started and 
stopped, especially to machinery liable to violent shocks—for instance, as rolling 
milis and dredging machines. 

301. C. VERO, Atherstone, Warwick, “ Hats.”—Dated 2nd February, 1867. 

With hats made of soft materials, such as soft felt or cloth, there is difficulty 
in making them retain the shapes to which they are set, and to overcome 
difficulty a wire has in some cases’ been stitched to the edge of the brim all 
round. This plan, 1 , is notefficact in cases where the brim is curled 
or bent over. With such hats, according to this invention, the inventor intro- 
duces a hoop of steel wire w the cur! of the brim. The hoop is formed 
to the curve it is desired to give to the’ brim, which it thus serves to hold in 
form, and distended, whilst the curl of the brim serves completely to conceal 
the hoop.— Not proceeded with, 

302. C. P. S. WARDWELL, Gilford, New Hampshire, U.S., ‘‘ Machines for 
maxing machine knitting needlés and other needles.”—Dated 2nd February 


1867. 
This invention cannot be deseribed in detail without reference to the draw- 
ngs. 


305. G. W. BETJEMANN, Pentonville-road, London, “‘ Envelope cases, blotting 
books, and other articles.’”—Dated 4th February, 1867. 

This invention consists in improved means of applying medieval or other 
ornamental mounts to the ab»ve-named articles when such articles are com- 
posed of or have applied thereto slahs or surfaces of stone or marble. For this 
purpose, according to one arrangement, the mounts may be provided witha 
screw formed on or affixed to the back thereof, such screw being passed 
through the stone or marble and there secured by a nut, between which and 
the stone or marble an elastic or slightly compressible washer is placed in 
peng to obviate the liability of fracture of the stone or marble.—Not proceedéd 
w 
306. M. COCKERELL, Hammersmith, ‘‘ Locks.”—Dated 4th February, 1867. 

This invention ‘is particularly applicable to those descriptions of locks in 
which a lateh or catch is employed, such as mortise or lap-door locks. Accord- 
ing to the present invention the latch is thrown back on one side by pressing 
the handle on the spindle, and om the other side by pulling it. A convenient 
arrangement for carrying the invention into effect is the following :—In the end 
of the horizontal bar forming the latch, the inventor inserts a lever having its 
fulcrum at some fixed point within the case, to allow sufficient room for the play 
of the horizontal bar, with a spring between the lever and the frame of the 
case which always tends to keep the latch or built shot. This lever abuts 
against a sort of balanced quadrant, and through which the door spindle passes. 
By pushing the spindle in one direction, or drawing it in the other, the quad- 
rant p:esses against the lever, which itself draws back the latch, and on releas- 
ing the spindie the spring at the back of the lever again shoots the latch. To 
give sufficient play to the handles when mounted on the spindle, he forms a 
socket in the handle plate, into which the handle is free to move to and fro 
when pushed or pulled, or when the laich has motion otherwise imparted to it. 








| —Not proceeded with, 
This invention is carried out as follows:—Upon a cast iron frame or table is 


310. W. J. and T. DEWHIRST, Bradford, “ Hoists or sack tackle.”—Dated 4th 
February, 1867. 
This invention relates to hoists or sack tackles used in mills, factories, and 
warehouses for raising and lowering goods or materials from one storey, floor, 
or room to another. Heretofore the cage has been set in motion or stopped at 


























THE ENGINEER. 














and fixed on the said shaft at suitable distances 
its ding to the number of 


at different ints 
and at nt points on 
t by turning the shaft into any one of the several positions, the 





so tha 
finger will be in position, so as to come into contact with and act 
upon a.catch attached to the cage, which eatch on being actuated will be forced 
* to enter a notch provided for the purpose on the stop rod, or the rod employed 
operating or traversing the oe from aw sony Engager —_- 
starti rsi the movemen b 
4 Ppa gene aye one on the upright = and +4 
other on a short horizontal shaft with a handle thereon and an index-plate 
fixed so that the.said handle can be tarned to, and placed at a mark made 
thereon, indicating the particular floor or room where the cage is required to 
be stopped.— Not proceeded with. ds J 
1, J. D. BuLLovGn, Liverpool, “ Self-fastening buckle or tie to in 
. fastening hoops or bands Ad + uealiaaaan wool, and other mer- 
chandise.”—Dated 4th Fe , 1867. 

This invention relates to a former patent granted to Mr. M. P. Robertson, 
dated 3rd October, 1866 (No. 2535), and consists in having the lips or projections 
(hereinafter called the tongues), bent out in a curve from the plane of the plate 
of metal which forms the buckle or tie, instead of at an angle in the buckie, as 
described in the specification and illustrated in the drawings attached thereto, 
and the invention also consists in having the said buckle or tie so formed that 
there is not in the ends of the tongues themselves, or upon that portion of the 
buckle or tie against which the tongues press the said hoop or band, any angle 
or edge to abrade, weaken, or sever the hoop or band of metal after it has been 
applied to a ball, experience having demonstrated that if there be the slightest 
angle or edge upon eituer side of the buckle or tiein connection with the ends of 
its projecting tongues, injury \o the hoop or band of.metal will surely follow. 
312. EARL OF CAITHNESS, J/ill-street, London, “ Floating iights. or beacons.” — 

Dated 4th. February, 1867. 

The essential feature of this invention consists in attaching to the lantern a 
weighted pendalum, which is allowed to swing freely in any direction by having 
it suspended from gimbals, or from a ball or socket joint. By this arrangement 
the lantern will be maintained by the action of the weigbted penduium in a 
vertical or nearly vertical position, although the light ship or buoy may be.roll- 
ing violently. It is further proposed to adopt the support of the lantern and 
pendulum to the interior of a hollow casing secured to the deck of the light 
ship, and to render such support capable of moving up or down the interior of 
such easing, so as to enable the lantern to be readily lowered when not in use, 
and affording ready access for cleaning and tri i Not proceeded with. 
315. L. LrgpicH, Brighton, “ Apparatus used when learning and when practising 

to play on the pianoforte and other keyed musical instruments.”- Dated Ath 
February, 1867. 

For the purposes of this invention gloves fitting the hands of the pupils, are 
employed. The under par's of the ends of the fingers of the glove are open, in 
order that the uncovered part or touch of the fingers may come in contact with 
the keys of tie musical instrument, and if desired, the palm or underside of the 
hand of the glove may also be removed. On the upper partof the end of each 
of the fingers of the gloves there is a weight fixed, so that in lifting each finger 
the weight placed and fixed on the glove near the end of that finger will be 
raised, and so the muscles are exercised. By thus exercising each finger by 
causing it to lift a weight each time it is raised, great advantage is obtained, 
the result being that the muscular power of the fingers of each hand, and also 
of the wrists, is thereby increased. 

321. J. H. JOHNSON, Lincoln’s-inn-fields, London, ** Metallic cases for preserved 
food.” —A communication.— Dated 5th February, 1867. 

“The essential feature of this invention consists in constructing the above- 

named cases with double sides.— Not ith. 





led wit 
330. G. WALLER, Dublin, “ Constructing and working apparatus for filtering 
beer and other liquids.” —Dated 6th February, 1867. 
This invention cannot be described without reference to the drawings.? 
333, H. DEAN andG. A. WHEELER, Wood End, South , ** Candlestick: 
and candle holders.” — Dated 6th February, \867. 
This invention consists of imp in di 








and candle holders, 
whereby various sized candles can be firmly held without the need of scraping 
the Jower ends of the same when large, or of packing or surrounding the same 
with p»per when small. It consists of. two parts —the first adapted for candles 
of all sizes and descriptions, and the second more particularly for compo-ites, 
moulds, stearine, paraffin wax, and other candies of a similar kind. The First 
part of the invention consists in adapting to a can‘lestick of any ordinary 
pattern a socket of rather larger dimensions than usual, having in the interior 
thereof three or more springs made of strips of thin steel or other metal 
fastened to the socket at one end and bowed or curved inwards at the centre, so 
as to embrace and hold firm the smallest sizedeandle. When a candle of the 
largest size is introduced the springs expand and lie flush with the inside of the 
socket, shallow grooves or recesses being formed therein to- receive the springs. 
The elevator for pushing up the candle when burnt low in the socket. is 
constructed of a disc of india-rubber or leather fixed between two plates of 
metal, and fitted tightly in the socket to prevent any melted tallow or composition 
from running. down inside the stick, the upper plate being provided with three 
projecting pins or points to support the wick when the tallow or composition is 
melted. it is moved, as usual, by means of a rod in connection with a button 
or projection at the side or beneath the candlestick. The Second part of the 
invention consists of a candlestick with the lower part of any ordinary form or 
construction, and to the top is fixed (or fitted soas to be removable at pleasure) 
a glass or metal cup of any suitable external form, but made conical or tapered 
downwards internally, and having in the interior thereof three or more projecting 
flutes running vertically or in a curved direction from top to bottom. Instead 
of the cup being made to taper gradually from top to bottom, the interior of the 
cup may form three or more cyimdrical wells gradually decreasing in diameter 
towards the bottom, and still having the flutes or projections in the interior. 
By these arrangements any sized candles, varying from the diameter of the cup 
at the top to its diameter at the bottom, can be firmly held. — Not proceeded 
with, 





334. 8. ALLEY, Glasgow, “ Tools for ef ing paris of I engines,” 
—Dated 6th February, \867. 
This invention cannot be described without ref to the drawing: 











METROPOLITAN GAs CoMPANIES.—There is a proposal on foot 
for amalgamating the thirteen London gas companies into four, 
and thus assigning them districts. It appears to be favourably 
reviewed by the companies that one district should be assigned to 
the Chartered, the London, the Equitable, and the Western; and 
the gas supplied in 1866 by these four companies was 2,650,832,000 
cubic feet. Another district would be allotted to the Imperial and 
the Independent, whose make of gas in 1866 was 2,761;017,000 
cubic feet. A third district would comprise the City of London, 
the Central, the Commercial, and the Ratcliff, which last year 
sold 1,690,340,551 cubic feet. A fourth district would be supplied 
by the Phoenix, the South Metropolitan, and the Surrey, which 
last year sold 1,551,328,000 cubic feet.— Times. 

OPENING OF THE Oaks CoLtieRy.—After a somewhat slow and 
tedious process an opening has at last been made from the bott 


THE IRON, COAL, AND GENERAL TRADES 
OF BERMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 

(From our own Correspondent. ) 

FEWER ORDERS FOR FrnisHED Iron: Time Kept Up : Completing 
Canadian Ordere—EXTRAORDINARY DEMAND FOR Natt Rops: 
Prices of such Strong— Pricks GENERALLY WEAK — PIGs 
Sates—IRonFOUNDERS Less TO DO—GooD TRADE IN PIPES 
—Irnon aNnD CoaL ABout DupLEY— LocaL Report — THE 
BoaRD OF TRADE RETURNS AND THE IRON TRADE; Statistics— 
ANOTHER FAILURE IN BrrMINGHAM—Hardwares in Birming- 
ham, Wolverhampton, Bilston, Wednesbury, Darlaston, and the 
Nailing Districts—THE NaILeRs’ STRIKE: Effects of Machinery— 
THe BrrMincHaM GUN MAKERS AND THE PROPOSED NEW 
Factory. 


FEWER orders have come to hand this week than last at the leading 
works, but the effect has not yet been to reduce the proportionate 
amount of work done at the mills and forges. The falling off is 
chiefly on account of the trade with Canada, owing to the finishing 
up of the season trade with that market. Sheets generally are in 
diminished request, but the thin gauges, such as “‘ doubles” and 
“latins,” keep in active demand, Nail rods were never required 
to so great an. extent as now, and the holders of , arg ogee 
have this week been compelled to give for rods prices that they re- 
fused to give last week. Excepting for thin sheets this is, however, 
almost the only instance in which firmness in quotations is seen. 
The complaints on ’Change in Birmingham yessoten Cieneaieg), 
and in Wolverhampton on the day before, were that prices so 
much below the list were being taken on most hands. Good pigs 
are selling in small quantities,.the produce alike of this and other 
districts, but orders are still much soughtafter. The ironfounders 
who .are engaged in the heavy trades keep well supplied with 
orders—especially for pipes, but certain employers, who are 
occupied chiefly in the light branches, have less to do now than 
they have had for some time past, and certain,of these have this 
week begun to put their men upon four days a.week. . 

The report-from Dudley is as follows :—‘‘ West of this town 
the mills.and forges have, upon the whole, been in fair.operation. 
There have been a few instances where there has,not been quite so 
much work.done, but in these cases orders have, during the latter 
part of the week, come in rather better than expected, which 
promises an improvement for the future. The demand for plates 
is still of a meagre character, and what orders are received are 
still for small sizes. The workmen sadly complain of the com- 
parative slackness of work, and, generally speaking, many 
of them of late have been far from realising sufficient 
wages to provide satisfactorily for the maintenance of their 
families. Pig iron is in fair demand, and prices are somewhat 
remunerative. This arises from the fact that there are a goodly 
number of furnaces still out of blast. The consequence is, that 
owing to the production being | 1 better prices are realised. 
The demand for thick coal keeps good, and there is every prospect 
of it being.in.greater request, as the country merchants are now 
beginning to make an arrangement for an increase of their stocks. 
The agillaceous ironstone of the district is in good demand, at 
from 14s. to 15s. 6d. per ton in its raw state. The labour market 
has during the last few weeks become dull, and many hands have 
been discharged in some of the large establishments of the 
district.” 

Another failure has taken place in Birmingham, On Wednesday 
afternoon last a meeting of creditors was held at the offices of 
Messrs. Underhill, solicitors, Wolverhampton. The insolvents 
were Messrs. Parkes, Palmer, and Hodgkinson, spade and shovel 
makers, of Aston, Birmingham, Their liabilities, secured and 
unsecured, amount to about £24,000. The creditors present 
represented somewhat over half that amount. On behalf of the 
firm an offer was made of 5s. in the pound secured, payable in 
three and six months, and it was accepted unanimously. The 
firm is of considerable standing, and have been compelled to call 
together their creditors at this juncture on account of their being 
indebted to the Birmingham Banking Company, who are realising 
all assets as ong as possible. The difficulties, however, 
of Messrs. Parkes, Palmer, and Hodgkinson may, it is stated, be 
traced back to a former partnership. The firm will continue to 

on the business as heretofore. 

Of the affairs of Messrs. Whitehouse and Sons, ironmasters, it 
is remarked that the Smethwick works of that firm, which have 
recently been sold, have not fetched nearly so much as might have 
been expected, considering what that firm gave for them and the 
improvement which they made whilst the works were in their 
hands. It is added that a.gentleman connected with the adjoining 
concern is reported to have secured these works, and it is expected 
that they will be put in operation before long. This will be a 
great boon to the neighbourhood, as there is now a great deal of 
unemployed labour,.and consequently distress. 

An attempt was made on Tuesday evening to sell the Birchills 
ironworks and collieries, which were among the most valuable.of 
the assets of Mr. John Jones, ironmaster, but the highest bid 
for the first lot. offered being only £31,000, which was much within 
the price set upon it, the property was withdrawn, and the sale 
came to nothing. 

In the lately-published Board of Trade returns for July we find 
that the exports of iron in that month contrast favourably with 
the same month inlast year. There is a very large increase in bar 
and angle, pig and puddled, railroad iron, and hoops and sheets. 
In wire, and especially in. wire used for telegraphic purposes, there 
isan immense falling off, but this is doubtless owing to the fact 
| that there.are at the present time no large contracts for submarine 
| cables on hand. In ‘wrought of all sorts” also there is a great 
| falling off, and the seven months’ returns.compare unfavourably 

with last year in all.but ‘‘ pig and puddled” and “railroad.” 

The following gives the figures for the month, and for the seven 
months of 1866.and 1867 respectively :— 














of the No. 1 [shaft of the Oaks Colliery, and on Saturday a new 
cage. was fixed, in which several men went down. Si wires 
were also attached from the top which worked very freely, so that 
the work of ascending and descending is just as easy as before 
the accident. It was stated by those who went down, and who 
could get through a few inches from the opening, that in peering 
into the darkness—the gas coming out too strong for the lamps— 
there was no appearance whatever of fire. For the purpose of 


entering the workings and going through the gas, it has been | 


determined to send men down attired in a sort of diving-bell dress. 
On Saturday afternoon several of the dresses were oa, with a 
view to the men getting accustomed to their use. hey consist of 
a waterproof head-piece and dress descending to the waist, with 
thick g circles for the eyes. At the breast a tube is fixed for 
the purpose of receiving the air, which will be forced from an air 

ump in the shaft, while an escape pipe is placed at the top of the 

ead. With these dresses on the men will be able, it is expected, 
to pa through the gas, recover any bodies that may be met with, 
and examine the workings to some distance. In the event also of 
there being any smouldering fire near to the bottom, or as far as 
the men can roceed, they will be able to give material aid in ex- 
tinguishing it either by directing the engine-hose or by the 
i means. As the air apparatus was to be tried on Monday, 
in the course of a day or two it is more than probable that some- 
thing of importance with regard to the actual state of the colliery 
and the recovery of the bodies will be brought to light. Every- 
thing, however, is ready for what may be expected to take place, 
and with due regard to the feelings of all persons interested. 
Very great dissatisfaction is being expressed throughout the dis- 
trict that the Mansion-house Committee have not as yet shown any 
disposition to apportion the money received by the Lord Mayor for 
the sufferers by the Oaks and Talke explosions, which so far has 
led the Barnsley Committee not to increase the weekly sums paid 
to the widows of volunteers as would otherwise have on done if 
the fund had been augmented to the extent expected, 


| latter head 























Month of July. Seven months. 
1866. 1867. 1566. 1867. 
iran. £ £ £ £ 
Pig and puddied.. .. «. | 119,589 127,415 837,264 984,841 
Bar, angle,&ec. .. .. . 173,399 | 211,829 1,360,653 1,242,193 
Bailroad 1s oe os 420,130 | 566,099 | 2,539,453 2,662,380 
Wire .w. «+ «we « . 31,108 23,749 264, 130 200,379 
Telegraphic ditto 36,277 7,418 263,114 132,683 
Castings .. «. «- «+ | 47,654 55,494 441,477 367,615 
Hoops, sheets, &c. .. «. | 182,202 183,104 1,057,587 979,631 
Wrought of all sorts .. .. | 268,748 178,427 1,623,592 1,230,684 
Old iron «ce we oo + 2,805 15,747 19,761 108,975 
Steel, unwrought .. .. | 106,277 87,733 655,734 673,112 





The increase in the exports of pig iron is chiefly to Holland, the 
| United States, and the places described as “‘ other countries.” To 
Prussia, also, the exports of this class of iron have more than 
doubled, though the value as compared with the other places men- 

| tioned is not large. Franceshows a falling off of more than eighteen 
| millions. In bar, angle, bolt, and rod iron the total increase 
| for the month is £38,430, and this is chiefly to British India and 
| other countries. The United States and Australia show a large 
increase in the consumption. In the one it is from £39,636 to 
| £30,410, and in the other from £10,610 to £6,357. The increase in 
railway iron for the month is £145,969, and it is principally with 
British India, Russia, and the United States. The exports to 
| British India have risen from £164,859 in June, 1866, to "P21 1,980 
| in the past month ; to Russia they have increased from £74,171 to 
| £159,681; and to the United States from £51,000 to £95,477. Spain, 
too, shows an enormous increase, springing from £146 to £10,957. 
The countries in which there is the most marked decrease 
are British North America, which falls from £40,514 to £25,576; 
Australia, where the exports were only one-half what they were in 
| July of last yoer: and “other countries,” the decrease under the 
ing nearly £10,000. In castings the totals show a 
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small i and this is chiefly with Australia, British India, 
and the United States. In 4 sheets, and boiler plates there 
is an increase of £50,802 over July of last To the United 

have more than doubled, the figures this month 


States the ex 
being £49,578 an against £20,376 in July of last year. To British 


India the increase in these ex was still more remarkable, 
going up from £17,944 to £38,472, Australia shows a large fall 
off. In wrought iron of all sorts the total exports for the mon 


exhibited a decrease of £90,321, and chiefly this lay with India, 
Russia, and the United States. 

Ini all but the fancy trades there is a slight improvement in the 
hardware trades of Birmingham and the surrounding towns. The 
joo aay workers are doing slightly more; so also are the edge-tool 
makers and the founders of any! Oy memes and notwithstanding the 
recent good trade in small-arms the demand for those articles keeps 
steady, and in a few instances it is brisk. The travellers who are 
calling upon the shopkeepers for orders in the ironmongery line 
generally report a continued improvement in the disposition of 
retail traders to make up stocks. The advance in the price of tin 
of £2 per ton, making common block £93, and refined , has only 
slightly checked sales, so excellent is the demand for that metal— 
for tin plates in particular, which keeps in abundant request, and 
the vendors of copper would have buyers of that metal believe that 
it also must go up. 

Slightly more favourable advices have been received by the 
Wolverhampton factors from their travellers during the past week, 
and by some a buoyant autumn trade is expected. Principally on 
account of the colonial» markets a better demand has been expe- 
rienced by the ironfounders, and the patent hollow-ware is espe- 
cially in improved request. The japanners and tinplate workers 
experience a better request for the coming season’s goods, but the 
tray and waiter branches are yet quiet. The lock trade generally 
is improving, and in the “‘ fine plate” branch considerable activity 
is experienced. For horse-shoes, iron washers, tips, edge tools, 
and steel toys, there is a well-sustained demand. 

During the past week the tinplate workers of Bilston have 
received some large orders from the London and continental 
markets for coal vases. The japanned and tinned ware trades 
have improved in that town also, and many of the artisans who 
have until lately been only partially employed are working full 
time. The ironfounders are doing a better trade in the miscel- 
laneous branches. 

“Short time ” is prevalent at Willenhall in the lock trades, not- 
withstanding that a gradual improvement is noticeable. The pad- 
lock makers are busier, and more trade is being done in the latch 
and bolt descriptions. During the week a sprinkling of orders for 
door locks for export, and a few letter orders for the home trade, 
have been distributed, but they have been to a sinall extent only. 
For currycombs the demand is slightly improved. 

At Darlaston the gun-lock filers have been moderately employed, 
although the import duties have excluded English gun-locks from 
America, which are being made in large quantities in the Northern 
states. The demand for railway ironwork in the shape of nuts, 
spikes, screwbolts, and girders, is steady though quiet. At Dudley. 
and around it, there is a better demand for marine chains and 
anchors. The strike of the nailers west of that town still con- 
tinues, and there are about 900 unemployed. This strike is 
attributable to a reduction of 3d. per 1000, announced in July last 
after the price had been three times reduced since 1864, The real 
cause of these reduetions is the i ing competition of machine- 
made nails, which are F par mgd uprooting the old-fashioned 
wrought nail trade carried on for so many years in the district. 

uoting from the Board of Trade returns relative to the exports 
of hardwares and cutlery, we find that these were less last month 
by £28,027 than in the same period of last year. The largest fall- 
ing off is in German silver and electro-plated goods, papier-maché, 
lamps, chandeliers, and hardware, not specially described. The 
figures are as follows :— 


HARDWARE AND CUTLERY. 
Month of July. 





Seven months. 


1866. 1867. 1866. 1867. 
Cutlery + £40,611 .. £42,953 ., £282,074 ., £277,826 
f Tools, &c. eo «+ 49,917 .. 40,129 .. 281,043 .. 273,136 
General hardware .. 272,151 .. 251,570 .. 1,930,682 .. 1,619,965 


Incopper and brass there is an increase, but this arises from 
wrought copper. Both in unwrought copper and in brass there is 
a falling off. With France the decrease in unwrought copper is 
from £22,245, to £1299; but than, as against this, the exports to 
India were £18,582 ; as against nil in July last year. In wrought 
copper, too, France falls off from £20,361 to £3823. The figures 
are appended :— 

COPPER AND BRASS, 


Month’ of July. Seven Months. 
) 66 1867. 


866. 1867. 1866. ° 
Unwrought copper .,. £42,033 .. £37,568 .. £350,181 .. £384,841 
Wrought, &c. e+ «+ 167,858 .. 167,569 .. LI7I,5I1 .. 1,175,927 
Brass .++ os 15,982 .. 11,538 131,050 96,347 


The gunmakers of Birmingham, notwithstanding the great success 
in the past year of the cml Arms Co., enabling that concern to 
divide twenty per cent. amongst its shareholders, do not believe in 
the projected erection of a spacious manufactory to fabricate the 
weapon which has just. been ibed in the Times. One of these, 
writing anonymously to a local contemporary, says :—*‘ Now, as 
the inventors have chosen to place themselves before the public in 
the above form, it may be as well to state that the new breech- 
action referred to is an infringement upon a similar, but much 
superior action, invented and patented both in England and abroad 
by Mr. Thomas Wilson, of this town, some considerable time ago, 
and now in a gy of manufacture by that gentleman. This rifle 
is without lock, hammer, or extern rojection of any sort, and 
will discharge forty rounds of im mond Boxer ammunition in two 
minutes ; but it would be obviously absurd to institute a eompari- 
son between a rifle of this construction and the Snider system, 
which was adopted simply as a means for converting existing 
Enfield rifles into breech-loaders, and for which purpose it. certainly 
answers remarkably well.” 











WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 

THE Iron TraDE: The late Improvement Maintained: A Sub- 
stantial Ke Anticipated: No Extensive Purchases yet 
Made by Home Railways; Average Exports to Foreign 
Markets: Efforts to Completc Russian Orders : Orders 
Expected from the East Indies and United States—Tug BLAINA 
Works : Contracts Undertaken by the Ebbw Vale Company: The 
Blaina Works not yet Sold: Great Distress in the District-—-TuHE 
BLAENAVON Works: Extension of Furnaces—THr TIN-PLATE 
TRADE: Works fully Employed—Tue Steam Coan TRADE : 
Carpirr Gas Company: Declaration of Dividend—Raiuwar 
Meetines: Tenby .and. Pembroke: Manchester and Milford : 
Central Wales : Penarth Dock, Harbour, and Railway Company: 
Great WESTERN CoLLIERY : Declaration of Dividend. 

THE slight improvement which lately took place in the iron 

trade is so far maintained, and the time is anxiously looked for- 

ward to when it can be said without hesitation that a tangible and 
substantial a ler pa has taken place. Taking into considera- 
tion the abundance of money offering in the market the time can- 
not be far distant. when an improvement in some branches of the 
trade sets in. No considerable purchases have as yet been made 
by the home railway companies, but the somewhat improved feel- 
ing referred to last week not been checked, and there is every 
prospect of its continuance. As soon as the various companies are 
able to exercise their recently obtained pennants eas they 
will, in all probability, become purchasers toa i le extent. 

The exports to the foreign markets will, upon the whole, bear a 

favourable comparison with the corresponding period of last year, 

and great efforts are —s used to get the Russian orders com- 
pleted in time to enable the vess: » or steamers to return before 
the East Indies and United 


the winter season sets in. F. 
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States markets considerable demands are anticipated, but the 
general opinion of those who are likely to be well informed upon 
the subject is that there will not be any great improvement this 
year. For pig iron, more particularly the cold blast makes, the 
demand has been more animated at ¥ ices that leave some margin 
for a profit, and this may be said to be the only branch of the iron 
trade which at present yields anything like satisfactory results. 
Several contracts which had been undertaken by the Blaina 
Company, and were not completed when the works were stopped, 
have been undertaken by the Ebbw Vale Company, Limited, 
whose works are in close proximity to those at Blaina. Since the 
stoppage of the works several parties have been making inquiries 
respecting the property, but as yet no sale has been effected, and 
if any reliance can be placed in a rumour generally credited the 
enormous royalty charged upon the produce of the works is the 
great hindrance to persons who might otherwise be inclined to 
urchase this valuable property. Already great privations are 
sing felt by the workmen and their families, and every day 
numbers are leaving the place, many of them having fortunately 
cbtained employment at the other works in the district, and relief 
is given as far as means will allow to those unable to obtain em- 
ployment. Such a calamity as the stoppage of the Blaina and 
Cwmcelyn Works has not happened within living memory, and at 
present it is impossible to form a conjecture as to the future 
prospects of the place. If a purchaset is not found in the course 


shipping, 7s. to 7s. 9d.; dross, laid down, 3s. 6d. to 5s. 6d.; 
household, best quality delivered, per wagon of 24 cwt., 19s. to 
12s. ; second qualities, per ditto, 9s. to 12s.; quarter, best 
quality, delivered per wagon, 13s. i 

The advices of coal shipments at the principal ports still show 
an amount much in excess of that of the corresponding week of 
last year. © 

On Saturday, the 31st ult., Messrs. Robertson and Co., launched 
a new iron paddle saloon steamer, named the Cuyabo, for A. J. 
Dos Santos, Esq., Monte Video, of the following dimensions:— 
Length on load line, 186ft., breadth moulded, 24ft. (and spoused 
1ft. on each side, making actual breadth of hull, 26ft.); depth of 
hold to main deck, 8}ft.; do. to spar deck, 154ft.; tonnage about 
500 tons register. The vessel has a spar deck extending the whole 
length and breadth of her dimensions, up to which the iron sides of 
the hull arecarried, thespace thusincl between the mainand spar 
decks forming a magnificent saloon, subdivided into dining saloon, 
ladies’ cabin, and state rooms for forty-four first-class passengers, 
besides officers and crew. ere is a second-class cabin for 
twenty-four second-class passengers. She is fitted up with steam 
winches, and steam winch boiler for loading and discharging 
cargo. The windlass for lifting the anchor is to be worked 
by steam power. The vessel was taken direct on to Glasgow to 
receive her machinery, which has been made by David Rowan, 
Esq., consisting of a pair of oscillating engines of 110-horse power 
inal, supplied with all the latest improvements. The boilers 





of a few week: it is believed the inspectors will sell the hinery 
and property in lots, so as to realise the utmost for the benefit of 
the creditors. 

At the Blaenafon Ironworks a furnace which has been under 
7 has just been blown in, and a good many additional hands 
will thus find employment. Three new furnaces are in course of 
erection, and will be completed by the end of the year. 

For tinplates there is a good inquiry, and the works of the 
district are fully employed. The late rise in the price of tin is an 
indication of a steady improvement taking place. 

A decided improvement has taken place in the steam coal trade, 
and this is mainly attributable to the Abyssinian expedition. A 
number of steamers will be required by the Government, and the 
demand for coal on account of them has caused a considerable rise 
in the price of freights. The success of the expedition will 
depend on steamers, and considering the large quantity wanted, 
the general opinion in the trade is that it would be important to 
secure the necessary quantity of coal at once by the ordinary 
means, instead of the Government treating with the Peninsular 
and Oriental Company to supply them at Aden and Bombay, as 
they have sometimes done; but it is confidently believed the 
company have no stock they can permanently spare, as the exports 
for some time past have been but barely sufficient to meet their 
own demand. Should, however, there be any truth in the tele- 
gram just received as to the Abyssinian prisoners being liberated a 
great check will be put on the good feeling which had already begun 
to manifest itself in the trade. 

At the half-yearly meeting of the Cardiff Gas Company a 
dividend at the rate of 10 per cent. on the old shares and 8 per 
cent on the new shares was declared payable on the 29th inst. 

At the half-yearly meeting of the shareholders in the Tenby and 
Tembroke Railway it was unanimously decided to pay a dividend 
of 5 per cent. for the half year on ordinary and preference shares. 

The ordinary half-yearly general meeting of the shareholders in 
the Manchester and Milford Railway was held on Saturday, at 

Raymond’s-buildings, Gray’s-inn, Mr. Barrow in the chair. The 
report stated that the railway had been completed from Pencader 
to Aberystwith, a distance of 414 miles, and was opened for public 
traffic on the 12th ult., thus making a complete narrow gauge line 
from Carmarthen to Aberystwith, where it joins the Cambrian 
system, and by that means afforded free and direct communication 
with the northern and midland districts. As none of the members 
of the board had received any remuneration for their ser- 
vices, it was agreed that Mr. Foster should be appointed managing 
director, at a salary of £250 per annum. 

The half-yearly meeting of the shareholders in the Central Wales 
Railway was held at Shrewsbury on Saturday. The report stated 
that considerable progress had been made during the half-year 
towards station accommodation, and the line generally had been put 
in condition to meet the requirements of the through traffic, which 
would be thrown upon it on the opening of the Central Wales 
extension line to Eieatocmm, which was confidently expected to 
take place in January next, on which event the Central Wales 
and the Knighton Railways will become amalgamated. 

The half-yearly meeting of the shareholders of the Penarth Dock, 
Harbour, and Railway Company was held at Cardiff, Mr. Cart- 
wright in the chair. The secretary read the report of the share- 
holders, which expressed regret at the unsatisfactory condition in 
which the affairs of the company stood, and the directors in con- 
sequence advised that there should be no dividend for this half- 
year. The chairman, in moving the adoption of the report, entered 
into a lengthened statement, and showed that the company had 
exceeded their parliamentary capital by £6000. The difference 
which had existed between the company and the estate in bank- 
— of their late contractors, Messrs. Knight and Smith, in- 
volving an amount of £100,000, was in course of arbitration, and 
it was hoped it would very soon be brought to a satisfactory ter- 
mination. The directors had been compelled to enter upon a suit 
in Chancery against the Taff Vale Railway Company, and, in con- 
sequence of the various difficulties which existed in the affairs of 
the company they thought it most desirable that there should be 
no dividend this half-year, but that the money in hand should be 
reserved for the purpose of carrying on the law proceedings and 
other outgoings in which the company were involved. The report 
was ultimately adopted. 

At the half-yearly meeting of the Great Western Colliery 
Company the directors reported that the available balance, 
after writing off one-tenth of the preliminary expenses, enabled 
them to recommend a dividend of 4s. per share, making, with the 
interim dividend declared in March last, about 63 per cent. per 
annum on the paid-up capital. The report was adopted and the 
dividend recommended declared. Colonel Bathurst and Mr. Harold 
were elected directors in the place of the two retiring directors. 








ITS TRADE AND OPERATIONS. 


(From our own Correspondent.) 

Tur Giascow Pic Iron MARKET—MANUFACTURED IRON—THE 
Coat TRADE—LAUNCH BY Messrs. ROBERTSON AND CO., OF 
GKEENOCK—LAUNCH OF THE DAaccA—REVIEW OF THE Pic Iron 
TRADE DURING THE Past MontH, 


IN pig iron an extensive business has been done since this day week 
at from 54s. to 54s. 6d. cash, and 54s. 3d. to 54s. 74d. one month. 
The higher prices, however, were not maintained, and on Friday 
4s. 14d. cash was accepted. ‘'o-day (Wednesday), however, prices 
were again slightly better, a fair business having been done at 
4s, 3d. cash, with buyers over. The stock in store continues still 
to decrease; the deliveries during the month are 7814 tons, and 
there remains in Connal and Co.’s yards 217,283 tons, with warrants 
in circulation for 207,290 tons; and in Canal Company’s yards there 
are 17,256 tons, with warrants for 14,600 tons. Full quotations 
are as follows:—Pig iron, mixed Nos. , warrants, 54s, 3d. to 54s. 44d.; 
No. 1, g.m.b., 54s. 9d. to55s.; No. 3, 53s. 9d. to 54s.; Gartsherrie, 
No. 1, 62s.; Coltness, No. 1, 61s.; Glengarnock (at Ardrossan), 
No. 1, 59s. 

The shipments of the week are rather under those of the corre- 
sponding week of last year. 

There is no material change in the market for manufactured 
iron, but the demand is rather improving. Prices as last quoted. 

Coals continue in good demand, and prices of all kinds are 
maintained at the following quotations :—Coals, main and common 
hard for shipping, per ton of 20 cwt. laid down, 6s. 6d. to 7s.; 
best splint, ditto, 7s. 3d. to 7s. 9d.; Wishaw household, for 


SCOTLAND : 





are of the locomotive form, to stand a working pressure of 40 1b. 
per square inch. Both the vessel and the machinery have been 
got up in the very short space of three and a-half months from the 
signing of the contract. On the same day a large iron screw 
steamer, named the Dacca, was successfully launched from the 
shipbuilding yard of Messrs. A. and J. Inglis, Pointhouse. It is 
of beautiful symmetrical proportions, its dimensions being:— 
Length, 276ft.; breadth, 343ft.; and depth, 28ft. It is of 1700 
tons and is to be fitted with direct-acting surface condensing 
engines, the nominal horse power being 300 and the effective 1500. 
The vessel will have four horizontal tubular boilers, and be fitted 
with a steam windlass for lifting anchors, and also steam winches 
for discharging cargo. There are three decks, namely, a spar, 
main, and lower deck, with state rooms for 120 first-class passen- 
gers, superbly furnished, and ventilated according to the latest im- 
provements, and the steamer will be very suitable for carrying 
troops, should it be employed for that service. Immediately after 
the launch the steamer was towed up to Glasgow harbour, where 
the machinery is to be put on board by Messrs. Inglis, who, besides 
buildingthe ship, supply the engines, boilers, &c., from their works, 
the Whitehall Poumt , in Warroch-street. We observe that at 
their shipbuilding yard at Pointhouse Messrs. Inglis have several 
screw steamers and barges on hand, besides one iron and two 
wooden vessels, which are under repair on their new patent slip. 

The following is from the monthly circular of Messrs. William 
Connal and Co., Glasgow, relative to pig iron:—‘‘The price was 
steady at about 53s. during the early part of the month, but to- 
wards the close dealers became desirous of getting into stock, and 
a considerable business resulted up to 54s, 6d. each, closing quiet. 
The lowest quotation was 52s. 10}d. The stock in store continues 
still to decrease, the deliveries during the month are 7814 tons, and 
there remains in Connal and Co.’s yards 217,283 tons, with warrants 
in circulation for 207,290 tons, and in Canal Company’s yards there 
are 17,256 tons, with warrants for 14,600 tons.” 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent. ) 

LiverPooL: THE INMAN CoMPANY: Launches—TRADES’ UNIONS 
Inquiry AT MANCHESTER—THE SouTH YORKSHIRE MINERS’ 
—HuvMBER IRONWORKS AND SHIPBUILDING COMPANY —FURNESS 
RalLWAY—MIDLAND RatLway: Steamers to Ireland—Docks 
AND HARBOUR IMPROVEMENTS AT PRESTON—NORTH-EASTERN 
District: Shipbuilding at Willington Quay : An East Indian 
Railway Bridge: Launches of Steamers: State of Trade, dc.— 
MANCHESTER: New Town Hall; Cotton Supply Association— 
THE :'AKS COLLIERY— SMOKE AT LEEDS — THE BROWNLOW (s.) 
— STATE OF TRADE: South Yorkshire: Sheffield. 

As regards Liverpool matters, we may note that the rw mse 

on Monday accepted the Inman Company’s steamer Edinbu 

for the conveyance of coal to the Cape of Good Hope. The 

Cunard Company, having full occupation for its vast fleet, and 

especially for that portion engaged in the transatlantic trade, did 

not tender. Two pilots intended for Bombay service were launched 

on Saturday from the yard of Messrs. Royden and Sons, Liverpool. 

Each vessel measures Tote. between perpendiculars and 90ft 6in. 

over all, the burthen being 125 tons, builders’ measurement. The 

boats, which were named the Sunbeam and the Zephyr, are fore and 
aft schooner rigged, with raised quarter decks, under which are 
cabins and dining saloon. On Saturday an iron ship, the Bacchus, 
of 1266 tons, built for Messrs. G. H. Fletcher and Co., and intended 
for the East India trade, was launched from the yard of Messrs. 

Clover and Co., Birkenhead. About the same time Messrs. 

Bowdler and Chaffer, of Seacombe, launched a paddle steamer to 

ply in the Menai Straits, between Carnavon and Anglesea, in the 

room of the superannuated Menai. The new steamer has been 
named the Mayflower. 

Mr. Pickering, Q.C., and Messrs. Barstow and Chance, have 

been appointed as examiners to inquire into any acts of intimida- 

tion, outrage, or wrong alleged to have been promoted, encouraged, 
or connived at by trades’ unions or associations, whether of work- 
men or employers. The inquiry commenced on Wednesday. 

The annual demonstration, mass meeting, and gala of the South 
Yorkshire Miners’ Association was held on Monday, near Barnsley. 
A sad feature in the procession was the presence of 150 widows of 
the men killed in the Oaks Colliery last year. A resolution was 
adopted unanimously expressing abhorrence of the crimes revealed 
before the commission at Sheffield, as was another, expressing 
sincere goodwill towards the employers and managers of the dis- 
trict for the kind and considerate manner in which they had 
treated with the Association during the past twelve months. 

A meeting of Hull creditors in the Humber Ironworks and 
Shipbuilding Company was held on Monday. It was resolved that 
the chairman of the meeting should represent to the liquidator its 
opinion that immediate steps ought tobe taken torecover arrears due 
upon calls already made, and that the entire uncalled capital ought 
also to be got in without delay, it appearing to the meeting that 
there had already been much unnecessary loss of time, by which 
the estate could not fail to have seriously suffered. . 

The directors of the Furness Railway have invited the president 
and council of the Live 1 Chamber of Commerce to the celebra- 
tion of the opening of the Barrow Docks, September 19th. The 
two principal docks—the Devonshire and the Buccleugh—comprise 
thirty and thirty-three acres respectively, and the total water area 
of the docks and timber ponds is 105 acres; the wharves and 
sidings adjoining the docks measure 100 acres, and the sites for 
shipyards and works 230 acres. The celebration is to close with a 
banquet at the railway station, Barrow, on the evening of the 19th. 

The steamers which have hitherto been run by the Midland 
Railway Company between Belfastand Mor be have d 
running this week between Belfast and Barrow. } 

Ata quarterly meeting of the Preston town council yestérday 
week considerable discussion took place with reference to a report 
drawn up by Messrs. Bell and Miller, of London and Glasgow, on 
an extensive scheme of dock and river improvements. It was 
stated that in Messrs. Bell and Miller’s report ten plans of 
docks were given. One of the plans give an area of thirty-six 
acres for dock accommodation at a cost of £74,000; the other gave 
an area of sixty acres at a cost of £80,000. The providing improved 
facilities for loading and discharging vessels might be assumed to 
cost a further sum of from £15,000 to £20,000, and beyond this 








there would be required, according to Messrs, Bell and Miller’s 





report, an expenditure of £28,000 in immediate improvements of 
the river. The whole expense of oe ge the navigation, con- 
structing docks, and giving greater facilities for loading and Cis# 
jen, vessels might be estimated at from £120,000 to £130,000. 
The her consideration of the general question was ed. 

_ As regards the north-eastern district we may note + there is 
little doing in iron shipbuilding at Willington Quay. Messrs. 
Palmer and Co. have finished the first span of a great bridge for 
the East Indian Railway, and they have twelve other spans still to 
make. The other half of the bridge, or thirteen spans, is being 
made at Leeds. Extensive works for draining some drowned-ous 
works in the Wallsend district are making fair progress. It is 
stated that it is not probable that the works for the extension of 
the Blyth and Tyne Railway into North Shields will be com- 
menced until the spring of next year. Itis also stated that during 
the last few weeks trade has considerably improved at the works 
of Messrs. Bolckow, Vaughan, and Co., several large orders having 
been obtained. The various departments of the works are now 
fully employed, with the exception of the Neate Mill. Messrs. C, 
Mitchell and Co., of Low Walker, launched two steamers on 
Saturday. The first was the Olaf Kyrre, 230 tons burthen, a 
screw steamer, built for the Mondral Steam Navigation Company, 
and intended to be employed in Norwegian goods and passenger 
traffic. The length of this steamer is 125ft., and she is 20ft. broad, 
and 10ft. deep. She will be Pet by a screw, driven by a pair 
of engines of 40-horse power, where combined and manufactured 
by Messrs, Thompson, Boyd, and Co., of Newcastle. The second 
steamer launched was the Rostoff, 1400 tons burthen, built for the 
Russian Steam Navigation Company, and intended to be employed 
as a trader to Black Sea ports. She is fitted with engines of 120 
horse power, manufactured by Messrs. Maudslay and Co., of Lon- 
don. She is 268ft. long, by 33ft. broad, and 20ft. deep. The 
Northumberland Central Railway Company is still struggling with 
considerable financial difficulties, as was fully explained at a meet- 
ing held at Alnwick on Saturday, Earl Grey presiding. A gond 
deal of Swedish pig iron has wed been brought into the Tyne 
docks for Sheffield and the Midlands; and a large quantity of iron 
rails from Consett is lying on the quays ready ie shipment to 
Russia. At the Hartlepools there appears to have been more 
business doing of late. The Hartlepool Gas and Water Company 
have declared a dividend for the past half year at the rate of 64 per 
cent, per annum, carrying forward £700. A coal line in connec- 
tion with Camboe’s new colliery and Blythe harbour was traversed 
by, a locomotive for the first time last week. The number of fur- 
naces in blast in the Cleveland district is eighty-nine, and there 
are forty-five out of blast. 

The Cleveland iron trade presents on the whole a more cheerful 
aspect. Shipments of rail for Kussia are being proceeded with as 
expeditiously as possible, both from the Tyne and the Tees. The 
pig iron trade is steady ; the warrant stores contained at the date 
of the last report 75,252 tons. 

It is understood that Mr. Gilbert Scott and Mr. Waterhouse 
head the list of architects who have sent in successful competitive 
designs for the new townhall proposed to be erected at Man- 
chester. The annual meeting of the Manchester Cotton Supply 
Association was held at Manchester on Friday afternoon, Mr. 
Cheetham, M.P., and Mr. Bazley, M.P., addressed the meeting on 
the present position and prospects of the trade. Although the 
high price of cotton was held to be an obstacle to prosperity for a 
time, the speakers looked with increased confidence to the progress 
of cultivation in the United States, India, and Brazil. 

In connection with the Oaks Colliery we may note that arrange- 
ments for the exploration of the mine, and ascertaining its actual 
internal condition have been completed. 

A number of smoke prosecutions have taken place at Leeds, and 
several convictions have been obtained. In one case the summons 
was suspended for a month, as it was stated that the defendants 
(Messrs. Lawson, machinists) were erecting apparatus on a more 
ines principle, which they expected to have completed in afew 

ays. 

The iron trade remains generally inactive in South Yorkshire, 
but in some departments there is rather more doing. The railwa; 
orders are light and in manufactured iron there is not so ae | 
going on. For armour plates there is a moderate demand. Busi- 
ness at Sheffield continues somewhat dull. Thearmour plate trade 
has somewhat improved at Sheffield, but the demand for railway 
matériel has fallen off, although small quantities of steel railway 
rails, axles, and tires, are still being shipped for America, the 
Continent, and India. 
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THE BRITISH ASSOCIATION. 
Tue thirty-seventh annual meeting of the British Asso- 
ciation is now over, and has passed off verysmoothly. Scotch 
ane gana were largely represented, and the ranks of the 

ing savans from the south of England were not much 
thinned after all, especially in Section A—Mathemati 
and Physical Science. 

This section especially has considered a large number of 
most interesting of practical as well as theoretical 
value; and so Httle. id ‘the interest in them flag, that the 
discussions had frequently to be unwillingly contracted by 
the president, Professor Sir Wm. Thomson. Last Monday 
# pitched battle came off in this section between the sup- 
porters of the late Admiral Fitzroy and the supporters of 
the Government Commission on Storm Warnings. Colonel 
Sykes, M.P., a personal friend of the late Admiral, opened 
the attack by condemning the Government report and the 
Scientific Committee of the Royal Society, body and soul. 
He condemned the plan for the erection of new observa- 
tories with self-recording instruments, and stigmatised the 
refusal of the Royal Society to tread in the footsteps of the 
late Admiral Fitzroy as the “coxcombry of science,” and 
born of “the mere crotchets of individuals.” Mr. Glaisher. 
of Greenwich Meteorological Observatory, also condemned 
the report, which has the effect of putting the new observa- 
tories under the ent of the one at Kew. Mr. J.P. 
Gassiot, F.R.S., one of the Royal Commissioners, and 
Dr. Balfour Stewart, F.R.S., defended the course adopted 
by the Government and the Scientific Committee, and the 
warm debate rendered it nece that the reading of 
pistes of the papers on the list should be postponed till 
next day. 

The caiet at issue about storm-warnings is this:—The 
‘Government Commissioners reported that many of the late 
Admiral Fitzroy’s warnings, more especially the “forecasts” 
or prophecies sent to the newspapers, had an empirical 
basis, and turned out in the end to be wrong as often as 
right. Therefore they recommended that the “forecasts” 
should be discontinued, that seven or eight a 
observatories, with self-recording instruments, should be 
established, and that when the department was in receipt 
of a good daily supply of facts, storm-warnings of some 
kind should be exhibited, according to some fixed, and not 
empirical principle. The report was less favourable to 
Admiral Fitzroy than can per! be justified, for although 
everybody conversant with the doings and =e of the 
late Admiral knows that they were aunteel y a want 
of system and good classification, the report bore too hardly 
upon the memory of a thoroughly well meaning and ener- 
getic man. 

Since the Government report was sent in a scientific 
committee of the Royal Society bas been appointed, and is 
recognised by the of Trade. This committee is 
empowered to carry out the recommendations in the Go- 
vernment report. It has temporarily stopped ¢he storm- 
warnings, but purposes to telegraph hereafter, to such ship- 
ping — as may require it, regarding the state of weather 
in other places, leaving mariners to draw their own conclu- 
sions therefrom. Thus, if it were telegraphed to Bristol that a 
storm was raging at the mouth of the Bristol Channel, it 
would be for captains to determine whether they should 
sail into it, and the Scientific Committee would have the 
credit of saying that it had “telegraphed facts, and not 
theories.” 

On the other hand, thejnon-contents say that the Scientific 
Committee are competent to draw better conclusions from 
the facts than sailors and fishermen, that the intense accu- 
we | ae ig is mere pedantry, and that the committee 
h tter be a little empirical than rigidly scientific. 
The following are the reported remarks of Dr. Stewart and 
Mr. Glaisher on the subject :— 

Dr. Balfour Stewart said that the Meteorological Committee of 
the Royal Society had stated that they would have telegraphic 
stations scattered all over the country, and principally in the 
west and south-west of Ireland. They would have a telegraphic 
officer of great influence stationed at Valencia, who would be 
prepared to keep an outlook on the state of the weather, and 
whenever he found that there was a probability of a storm he 
would telegraph at once to the pera office in London, and if 
he found the meteorological disturbance increasing, and as soon 
as the central office found that a storm was approaching, and 
that an actual fact had taken place, they would be ready to tele- 
graph this fact to the out-ports without loss of time. So far as 
he could see, this procedure would not be very different from 
that of the late Admiral Fitzroy. 

Mr. Glaisher, who rose as a member of the Meteorological 
Society, and director of the Greenwich Observatory, said that 
the council of the Meteorological Society were very much sur- 
prised by the decision which had been come to by the Royal 
Society r ing the discontinuance of the storm signals. 
Admiral Fitzroy trained Mr. Babington in the work in which 
he himself had been engaged, and the storm signals did not cease 
when the Admiral died, and there was no good reason why these 
observations should not be resumed. As to the self-recording 
instruments which it was pro by the committee of the 
Royal Society to establish, and as to what Dr. Balfour Stewart 

said, that the mere fact that there was a storm in a certain 
quarter should be sent down to the different out-ports, he would 
say that self-recording instruments, without eye observations to 
check, and, if need be, correct them, were of no use; and as to 
sending down the mere results of the meteorological observa- 
tions to the coasts, he would say, for God’s sake, do not do so. 
They would be read in a dozen different ways, and would only 
lead to mischief. He concluded by earnestly stating his opinion 
that the signals should be restored. 

The upshot of the debate was that a resolution was 
passed urging the Council of the Association to memorialise 
the of Trade to continue storm-warnings. 

As the Scientific Committee have already decided to haye 
storm-warnings, though not the same as those of the late 
Admiral Fitzroy, simply to avoid confusion, perhaps the 
Meteorological Department of the Board of Trade will 
slightly modify its programme, and do its best to please 
the contending factions. The Government are paying more 
than £10,000 a year to carry out the recommendations in 
the report, and the question is, with this support, what is 
the cause of the last six months’ delay in giving the nation 
any return for the amount? 


ion E, Geography and Ethnology, is always highly 
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popular from the simplicity and the absence of technicalities 

di won Bag toy bocin socio id th oa 
understan TO) ists consi ves 
badly treated by the Council of the Needstiadles thar 
started an “ Anthropological Conference” in Dundee, or a 
kind of opposition British Association. The matters in 
dispute were, however, arranged, and by mutual consent 
the Anthropological Conference was allowed to collapse as 
rapidly as it was origi In the Geographical Section 
Sir Roderick Murchison repeated, in a long paper, his 
reasons for believing that Livingstone is not dead ; but 
Sir 8. Baker, who knows the country and the people, says 
he has no doubt that the story of the Johanna men is true, 
and that we shall never see Livingstone again. The ethno- 
logical papers of Mr. John Crawford, F.R.S., excited much 
attention at Dundee, for he taught that all men have not 
descended from one common parent, that we have authentic 
monumental histories carrying us more than 8000 
years, and that at one time men could not talk, for language 
is an invention as much as the bow and arrow. ese 
ae had been 5 pind read by him before the Ethno- 
ogical Society of London, of which he is president, and 
they will doubtless furnish fuel for paper wars in the 
Scotch journals for many weeks to come. 

The Chemical and other sections had some good papers, 
but the Mechanical Section was probably the most thinly 
attended, and had the most limited supply of high-class 
gg Only two or three men of eminence, including Sir 

m. Armstrong and Dr. Fairbairn, were occasionally pre- 
sent, and few of the papers were of much practical weight. 
In Section A, on the other hand, the familiar faces of many 
of our eminent philosophers were plentiful, and the papers 
were, perhaps, on the whole, superior to the average of 
those read at Nottingham. 

A most valuable feature of the proceedings this year 
was undoubtedly Dr. Tyndall’s lecture to working men, 
and it resulted in a deputation asking him to give another, 
but his response was not encouraging. However, a requi- 
sition is now going through the town, which will be signed 
bysome thousands of names, requesting him to give another, 
and as he continually writes and speak of the necessity of 
enforcing scientific education in England, on principle, he 
can scarcely refuse to do something practical to carry out 
his own views. 

There were several excursions, soirées, and other enter- 
tainments, admirably arranged by the local committees for 
the benefit of the members of the British Association. At 
the last soirée, on Tuesday evening, Mr. Samuel Mellor, 

er of the Magnesium Metal Company, Manchester, 
exhibited at work the excellent lamps of Mr. Larkins, and 
of the American company, which lamps have been already 
described and engraved in our columns. 

The reporting of the meetings in Dundee is acknow- 
ledged by everybody connected with the Association to 
have been exceptionally well done. The Dundee Advertiser, 
a daily paper, established as a weekly paper in 1801, put 
on a very strong staff, and doubled the size of its sheet. 
Not only was this the case, but proofs of all the proceed- 
ings of each morning were printed as early in the evening 
as possible, and freely given to all London and other re- 
mpeg who required them. The People’s Journal, which 

as an average weekly sale of 115,000 copies, is printed b 
the same proprietors, and eight different editions are struc 
off to suit various localities. The People’s Journal has the 
largest circulation of any paper out of London. The 
offices are roomy and handsomely fitted up, ard the papers 
are printed by a six-feeder Hoe’s machine. Between 
Thursday and Saturday last the weight of paper printed 
was between six and seven tons. The managing proprietor 
and editor is Mr. John Leng, brother of Mr. William 
Leng, of the Sheffield Telegraph, whom the trades’ unionists 
in Sheffield threatened to “do for,” because he exposed 
their deeds. One letter to him contained a picture of his 
coffin, and another beginning, “To the Gaffer,” and signed. 
“A Round Robbin Guse Cooker,” threatened his life, and 
recommended his wife to seek another mate. As one 
brother has become noted at Sheffield, so the deeds of the 
other will long be remembered with approbation by the 
London press, and by all the members of the British Asso- 
ciation at Dundee, from the President down 





PARIS EXHIBITION — GIGANTIC RAILWAY 
STRUCTURES — THE NEW SYSTEM OF 
BRIDGES OF HERR CARL VON RUPPERT. 

for France at least seems 

quite as stagnant for the moment as England—are lament- 
ing our present want of engineering work, looking in 
despair at the iron grid which the map of our own 
country —_ and speculating sombrely enough as to 
whence the next breeze to fill the sails of civil engineering 
is to come from, everything seems to indicate that we 
really are almost upon the threshold of vaster railway 
enterprises that we have yet deemed likely to pass into 
realisation in our day or in the generation after us, or 
have imagined even as more than castles in the air, ible 
perhaps, at some yet remote pre-millenial period. Men 
never become gifted with an instrument without the desire 
coming to push its uses to the utmost. Not only are most 
of the moral forces—if we may, in a rough sort of way, so 
designate them—which sway mankind potently, at work 
in urging on the uniting the remotest ends of the earth by 
means of railways, but certain physical forces developed 
during the last quarter century—but only just now being 
brought to a point at which we begin to discern clearly 
their practical import, and the immense accessions of power 
over nature which they have brought to mankind, are now 
concurrently tending all in the one direction, which is that 
the iron link of the railway shall unite the remotest nations, 
and that those least civilised and least progressive shall 
feel and know this, if not greatest, at least most powerful 
of the many outcomes of Euro knowledge and energy. 

The desire of gain, direct and indirect—the promotion of 

commerce—the strengthening the defences—the —— 

the political status of nations—the aggrandisement o 

military power—the combinations of statesmen, ill or good 

—the ambition of despots, individual or democratic—all 


these, and a thousand others which we have called moral , 
forces—tho in another sense of the word often most 
immoral tend to run along with the creative and con- 
structive tendencies of the engineer and the appetite for 
work and wealth of the “great contractors ”—a new and 


quite modern power in the of Europe and America 
‘—in forwarding the realisation of great public works, and 
ially of great lines of railway. 


ut vast trunk lines, to connect over immense distances, 
widely regions of promising wealth and com- 
merce, must deal with the vastest features of nature as 
presented upon the varied surface of our globe. They 
must cross vast rivers, impetuous between hemming-in 
precipices,' or spreading in rush and weed-encumbered 
es of flooded and fathomless mud over dreary miles 
of often pestilential country—great mountain ranges must 
be —snowy summits climbed or penetrated through 
—yawning ravines must be crossed or curved round— 
avalanches, the torrents of rain storms such as are not 
known in Western Europe, bearing down in a night 
millions of tons of stones and clay—the fall of rocks from 
dizzy heights above—the inroads of the stormy sea beneath 
—the mighty landslip—the earthquake itself—must become 
familiar to the engineer, understood by him, and provided 
against, in such vast regions and on such railways. Even 
man, ——- and ignorantly warring against the inevitable 
yet best efforts of his more enlightened fellow for his eleva- 
tion or improvement in material condition, must be pro- 
pitiated or ed against. Such are some of the condi- 
tions which make the capitalist hesitate, or even the 
engineer slow to propose or to urge those vast railwa 
trunk extensions necessary to connect the great and sti 
remote regions of the older continents. 

Nothing, however, can have a much more powerful 
tendency to push forward works of this gigantic 
character in Europe than the consciousness that we have 
acquired any great accessions to our physical means or 
powers for executing them, for in such, all can discern an 
economy of outlay in capital and in time of execution— 
which means economy of capital laid dormant. 


coer 
HUNENENUOD CREDO RES EUTTERIE NITY 


iE 


OUT TLETEE EE CEREOEU OE EENAAIEL TY 


gsm) : 
pg 


mal 1 Al 


1) COTTER) eeeReNT EERE TET 


BE 


AUT 
ti 


| 


Hin ow ie Halt} 


7 Eh | 
“a | 


i magi Tyetiangiyi 


fe 


‘ce 
atl 


i stifit yligli 


a 
1" il ie 


J 





SECTION OF DIVING BELL. 


At the immediate epoch at which we write, we can many 
of us see that almost at the same moment some three or 
four such great accessions of physical power have been 
conferred upon us. None of these have been quite new, 
some have n long slowly maturing, and they have all 
owed their possibility to the gradual advancing of hundreds 
of underlying arts and crafts, as these have owed their 
existence to slowly and toilsomely accumulated knowledge 
and science. 

The enormous expansions of the iron and more recent 
steel manufactures, cheapening and rendering these metals 
applicable where they were anteriorily impossible, the sub- 
stitution of steel for iron in rails and structures, the slow 
but certain advance to an effective light and elastic iron 
permanent way without timber—the gradual development 
of vast bodies of trained workmen in all that belongs to 
railway making, maintaining, and working all over Europe, 
India, and America, and much of the like, have largely 
tended to spread further and further, and more cheaply 
and efficienth , the iron net. 

But these have not directly done much to enable us to 
cope easily or cheaply with the grand opposing forces of 
nature in railway making upon its vastest scale. We 
now see ourselves, however, on the eve of a new epuch, 
in which very much of this will.so disap that we 
shall almost wonder at the methods by which the pro- 
digious total of railway work already done in the world 
has been accomplished. 

' One or two of the more salient of these now awakening 
powers may be specified. The Paris Exhibition has had a 
good deal to do with forcing them, or some of them, upon 
the attention of more thinking men. We have found out 
how to tunnel by machine work and gunpowder, and by 
reducing the — and ew te tunne - a — = 
penetration of mountain ri icable i 

t once d d impossible. SIM. Borel and the Suez 








Canal, with some American tentatives, and the now 
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universal application of the locomotive engine to do every- 
thing for the contractor, have proved to us that “cutting 
and filling” need no longer the unaided work of the 
navvy’s shovel and arm. The vast earthworks of the 
future will be as surely executed by steam power as will 
be excavation of its tunnels, and with corresponding 
shrinking together of time and cost, or with correspond- 
ingly courageous enlargements in the vastness of their 
dimensions. But great and deep cutting and enormous 
earthwork fillings will themselves very much disappear, as 
a semi-barbarism of the past, for the power-executed 
tunnel will often take the place of the one, and the iron 
viaduct or bridge of the other. 

Crumlin, Friburg, La Cere, and Bussy D’Ahun have 
proved how rapidly and cheaply wide valleys may be crossed 
at elevations, the limit of which probably has not even been 
nearly reached. And now M. Von Ruppert comes forward 
to show us how, by a skilful and really scientific combina- 
tion of principles of construction, already acknowledged 
and acted upon here and there, but never before combined 
as here, we may even pass over arms of the sea, or stretch 
the railway at a giddy height over chasms and mountain 
gorges, of a magnitude that no engineer a short time since 
would have soberly proposed to deal with otherwise than 
by going round. Then M. Vignolles’ long-divulged notion 
of a gripped mid-rail, practically realised by Mr. Fell at 
last, has shown us that where neither the tunnel can pierce 
nor the viaduct or bridge stretch over, we need not fear 
the mechanician’s power to charge over the mountain top 
itself : 


These are some of our advances in air and earth. The 
last thirty years has given us almost commensurate power 
in dealing with water. One device, one step after another, 
from Smeaton and Rennie’s diving bells, to diving helmets, 
and to the methods of Potts and Triger, and the rest of 
the. compressed air engineers, than whom nove was bolder 
vs more successful than Brunel at Saltash—combined with 
the use of plate iron hollow structures in piers and the 
like, have enabled us to secure firm foundations and sup- 
dorts now, in almost any depth of water and upon any 
bottom; and this, though the use of compressed air is pro- 
bably ended at a depth of from 60ft. to 80ft. of water. We 
find it hard to refrain from largely adding to our catalogue 
of enlarged powers, but we must avoid the temptation to 
diffuseness. What, then, must be the inevitable result of the 
combining of all these in the laying out and in the construc- 
tion of the great inter-continental trunk connections of the 
future? This—they will be laid out with rapid, and, where 
needful for economy, with steep gradients—they will boldly 
pierce through, not only mountain ranges, but mountain 
flank spurs, and viaducts and bridges will span over valleys 
and ravines now gone round in side cuttings of rock, and 
s> forth, and they will pass rivers and estuaries of widths 
amlat heights as yet not attempted. Even floating bridges, 
like that of Maxan on the Rhine, which we recently 
described, will carry the rails over many a mighty river in 
many a savage land. The general result will be, to cheapen 
trunk railways per unit of length, and to induce their con- 
struction for distances and into regions that, with anterior 
methods, must remain as at present—unconnected and 
almost mutually unknown. America has led the way in 
part of this result-already, in her Atlantic and Pacific 
Railway, a line on which, while wisely or of necessity em- 
ploying the material of the country—timber—she has 
shown the advantages of lofty viaducts over the em- 
bankment, in point of time and expense, and of a bold yet 
judicious use of steep gradients. 

Europe and Asia — perhaps also, though far more re- 
motely, Africa—are ripe for the same sort of thing to con- 
nect their remotest extremities. Austria and Russia stand 
at the eastern portals of Europe—both are anxiously turn- 
ing their eyes towards India and the heart of Asia. If 
we English be wise in time, we had best do so too. Besides 
the two great railway systems which stretch south from 
Vienna and from Munich—the last link of the latter of 
which has just been closed with the Italian system by the 


completion and opening of the magniticent line between | 


Inspruck and Botzen, the former running down and 
striking the sea at Venice and Trieste, and the great rivers 
Kulpa and Save, at Agram, Karlstadt, and Alt Sziszek— 
Austria has pushed westward three great systems. One of 
these, that from Vienna by Pesth and Debreczin and to 
Kaschau in Hungary, will ultimately link on to the 
southern Russian system and to the great trunk lines 
which that restless and aggressive power already contem- 
plates mto central Asia by the shores of the Caspian. 

The south-west systemfrom Vienna, between the Danube 
and the Neusiedler See, by Raab and Komorn, and on to 
Stuhlweissenburg, passing to the south-west of the Platten- 
see, un immense sheet of water, will ere long have its last 
link filled in between Marczely, at the south end of that 


which before long now, England will find herself compelled 
to make. 

We cannot pause longer, however, over the many im- 
portant questions which crowd upon us in relation to these 
great lines of communication converging towards our 
Indian Empire. No subject at this moment ought more 
anxiously to engage the attention end action of British mer- 
chants, engineers, and, above all, statesmen, than this very 
matter. But we must leave its; political and commercial 
relations now for another time and article. 

It is in reference to the projection of this great Austrian 
line, through the Principalities, Turkey and into Asia, 
that Von Ruppert has devised and worked out with much 
completeness his new system of bridge construction, of 
which, by theaid of twonobly-executed elevations—the work 
of his son, Herr Charles Ruppert, jun., and of a German 
artist, Herr Aug. Schaeffer—two examples are shown at the 
Paris Exhibition, and will be found upon the interior wall 
of the great machinery zone in the Austrian department. 
One of these is Herr Ruppert’s design for the great bridge 
to cross the Bosphorus at a point to the east of Constan- 
tinople, near Roumeli Kijoi, close to the castles of Roumelie 
Hissar in Europe, andof Annatoli Hissar in Asia. The other 
example shown, is for a daring viaduct to cross one of the tre- 
mendous ravines which are rent in the tertiary limestones 
of the Balkan, connecting thus the mouths of two short 
tunnels passing through the adjacent spurs of the same 
rocks. 
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| manageable for smaller spans, he shows must here fail in 


lake, and Fiinfkirchen, whence the rail already runs to | 


Mohacz, upon the river Theiss, whence there is steam 
navigation on the Danube down to Belgrade, the old 
frontier fortress of Christendom, and still the last of 
Ausirian land. . Between these two is the third system, 
which, branching off from the first at Pesth, runs almost 
exactly south-west by Czegléd and Szegedin to 'Temesvar, 
and thence nearly due south to Oravicza and to Weisskir- 
chen and Baziasch, upon the Danube, and again at the 
verge of Austrian land. 

From ‘Tchernovitz the Austrian lines are now being 
continued on to the Russian lines to Odessa on the Black 
Sea, and it is talked of continuing this line through the 
Principalities, to meet the Varna and Rutschuk Railway, 
thus communicating with both Russian and Turkish ports 
on the Euxine, Austria is now seriously contemplating a 
«° through the Principalities that shall go from Belgrade 
or \'vadiste, probably, in as direct a south-west line as 
le, and, passing the Balkan chain, shall reach Con- 

ntinople, From thence it is proposed to cross the Bos- 
phorus, and continue the line eastward through. Asia 
Minor, so as toconnect on the north of Asia Minor with 
the Russian system, some of the first links of which (as 
ihat between Poti and Tiflis) are said to be actually in 
progress, and perhaps to the south of the same great 
evuntry with the grand truuk line to the Euphrates Valley, 
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| Dardanelles, but we shall return to the scientific details of 


| velocities, 


great. 





We are enabled to illustrate both these striking de- 
signs and to give some details not obtainable at the 
Exhibition, and which elucidate the methods proposed, and 
evidence the care and completeness with which these great 
projects have been thought out and elaborated. We shall 
only be able at present to give a general idea of the prin- 
ciples upon which M. Ruppert’s bridge construction rests, 
and an outline of the methods by which he purposes to 
carry out his plans in the bold project of bridging the 


the subject hereafter. 

M. Ruppert deems it a fundamental necessity of a 
bridge of this magnitude, and forming part of an inter- 
continental trunk line, that it shall be absolutely rigid, 
and so permit the passage of the heaviest trains at full 
While admitting that the suspension bridge is 
on principle—and, as deduced from facts—the cheapest of all 
bridge structures where great spans are to be passed, he 
rejects it altogether on the ground that, even with the best 
system of roadway trussing possible. the freedom from 
vibration is far from satisfactory, and he adduces sufficient 
grounds for believing that this conclusion is supported by 
the experience of Mr. Roebling’s great Niagara suspension 
bridge. Upon the scale of the work here in view, and 
with the spans required, he equally concludes against the 
economy and the practical wisdom of adopting any one of 
the well-known forms of girder bridges. Even the parallel 
lattice girder, which has proved both so economical and so 
both these respects. Each lateral girder for the central 
span of 2055 metres, or 651 Austrian = 674 English 
feet, would require to ke at least from sixty to seventy 
feet in depth, and in erection would be, under the 
actual conditions, quite unmanageable, while the scant- 
lings required for diagonals and verticals in lattice 
webs of such a depth and span would bring 
up the weight beyond all rational bounds of economy. 
This is indeed the vice of all compound girders whose in- 
ternal forces of extension and of compression are resolved 
into horizontal, vertical, and diagonal components, though 
the effect is notso obvious while the magnitude is not very 
If it be so, then we can only attain a high measure 
of economy by such a structure as shall make all the main 
extensions and compressions pass directly through the axes 
of main members curved to coincide nearly with the lines, 
which are the /oci of these forces in the structure. We 
thus reduce the strains, and with them the scantlings of 
all intermediate members, to a minimum. ‘This constitutes 
one ones adopted by Von Ruppert. The second is 
that by which, consistently with the first, he renders the 
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superstructure encastré with the piers (of iron), and brings 
their rigidity as against transverse flexure, to aid that of 
the superstructure itself, 

At the points proposed for crossing the Bosphorus the 
water passage in line of the intended bridge is 531 metres, 





or 1680 Austrian feet in width. The depth of water, ex- 
cept at the centre, is given’at ftom 32 to 40 metres. The 
much greater depth at the centre obliges the middle span 
of the three of which the bridge between the abutments is 
to consist, to be no less than 2055 metres = 651ft., leaving 
thus the side spans at 162°75 metres each, or 514°5ft. The 
land abutments are handsome blocks of masonry, with two 
semicircular arches, and a final pier landward, at either 
side. Our sheet does not afford room, from the large scale 
necessary for the structure to be distinct, for more than 
part of these abutments, and thus their architectural effect 
is much marred. 

We shall most clearly and briefly describe in general 
terms the principles of construction adopted, by following 
Von Ruppert in his own analysis. 

If we take an iron arched girder bridge, such as that 
which carries the railway over the Theiss at Szégedin, in 
Hungary, and which is viewed abroad as a very favourable 
exaniple of construction, both in rs and economy, we 
see hete, Fig. 1, in reality an arched bridge, but one in 
which, as the arches are rigidly connected to the iron piers 
which support them, additional resistance is obtained by 
the flexure of the piers along with any deflection by load on 
the superstructure, which is also continuous. 

A system of verticals and diagonals connects here the 
arches with the horizontal top member, and as these shorten 
as they recedé from the piers, it is obvious that such a struc- 





ture must possess advantages, in ‘relation between weight 
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and strength over a parallel girder bridge of equal span. 

Expansion by hext bends Jaterally the two ranges of 
piles at each side of the central one within recoverable 
limits. It is only a distortion of the same character as 
takes place in the piers from a passing load. 

None of the principal forces in play would be changed, 
if in place of the horizontal member being a tangent above 
the arches (Fig. 1), it intersected these as in Fig. 2, by 
which, without addition of material, it would add to the 
stiffness of the arches. Nor, again, should we materially 
alter those relations if the upper member were curved in 
place of straight, and placed above the arches, as in Fig. 3, 
or even if we caused these two systems of curves to inter- 
sect, as in Fig. A. The sections of the different pieces may 
differ in each case, but the principal play of stress and 
strain will remain as before, only the arched or compressed 
member must be at liberty to act as an arch, and the ex- 
tended member by tension. We have here a structure, 
then, in which, as any load above that of the bridge itself 
must bend the piers, assumed to be themselves encastré at 
the bottom, so we may obviously take away material from 
the superstructure proportionate to the transverse stress 
thus put upon the piers. 

Expansion and contraction will go on as before. Now 
while the advantages due to continuity of superstructure 
have been in numerous cases taken advantage of (as for one 
example, in the Britannia Bridge), but very few examples 
are to be found in which continuity of the superstructure 
with the supporting substructure, has been intelligently made 
an element of strength. In a few cases this continuity has 
had an accidental existence, or even been looked upon as a 
blemish in the structure, in which no account has been 
taken of its structural value in way of econonry of niate- 
rial. In other cases this continuity has been expressly 
avoided, through dread of the weakness of the piers, as‘ in 
the La Cere and Bussy D’Ahun viaducts, where, how- 
ever, as Von Ruppert well remarks, flexure nevertheless 
does occur (though without any value being got out of it), 
both by expansion and contraction of the superstructure, 
and by unequal loading of one or other line of rails. 

Von Ruppert proceeds to point out, that what he calls 
(and not unsuitably) the parabolic system of arched girder 
bridge, such as that of Maintz, over the Rhine, or of Salt- 
ash, though possessing the immense advantage that the two 
great upper and lower members are always nearly in the 
lines of thrust and of tension, yet have this co-ordinate 
disadvantage, that in them continuity either in superstruc- 
ture, or between superstructure and substructure is impos- 
sible. This will be obvious to the eye from Fig. 5. 

‘Is it then possible, to unité to the characteristic and 
important economy of material of this construction, due to 
the fact that the thrusts and tensions are always nearly in 
the lines of the compressed and extended main members, 
and that the vertical and diagonal intermediate meinbers 
diminish in length almost exactly in the ratio of the stresses 
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they haveto sustain—the other advantages, of ge of | 
ing 


superstructure, and of this with the substructure? No 

is easier; we have only to cause the summits of the upper 

and lower curves to approach each other, as in Fig. 6, where 

a dotted lines show the former position, and the thing is 
ne. 

Now the system of those intermediate pieces, which are 
between the piers and the intersections of the curves, are 
found to apply themselves to the conver sides of both 
curves, and their effect is wholly different from what it 
was before. We now also have established, moments of 
lateral resistance in the piers as united to the superstruc- 
ture. In fact, we have realised a construction of parabolic 
girders continuous with each other, and continuous or encastré 
with the piers. If we graphically trace upon a base or ordinate 
equal to the length of such a bridge, the curves which shall 
a through the extremities of equidistant abscissse, whose 

ngths represent the deflecting moments due to any uni- 
formly applied load, we shall have curves of tension and of 
compression, such as those seen in Fig. 7, and we see at 
once that these correspond exactly to the contour or out- 
line of the Ruppert Bridge, as finally seen in skeleton in 
Fig. 8. So that if the top and bottom booms of the structure, 
(to adopt our English, but not happy terms) are of equal 
and constant section, their moments of resistance, which 
are a function of their distance from the neutral axis, 
remain constant likewise. 

In continuous girders the deflecting moments change 
their signs at a certain distance from the piers—that is to 
say, the girders under amovingload bend both up and down. 

There is, however, a certain point along the length under 

iven conditions, at which this contrary flexure is = 0. 

these are the points, distant from each pier,at which we must 
cause our curved compressed and extended members (booms) 
to intersect. Here we have transverse (or so to say, shear- 
ing strains) due to the weight of the middle structure and 
to.an extraneous load, which must be met by a sufficient 
vertical depth and cross section. But further, inasmuch 
as the position of the points of uo contrary flexure in each 
‘Span varies with the extraneous load—passing nearer to or 
further from the pier—so having fixed the limits of our 
extraneous load, we must stiffen longitudinally the points 
of intersection of the two booms, to such a length, that the 
curve of moments due to the extremes of loading shall 
always pass somewhere within these reinforced portions. 

For the sake of zsthetic character and appearance (for 
German and French engineers are not satisfied with ugly 
structures), as well as for certain constructional considera- 
tions, Von Ruppert maintains the continuity through these 
intersections, of the two curves, so as fully to lead the eye 
along; and produces his stiffening by a great mid-axial plate 
passing vertically through them both, bounded by hollow 
curves at the edges, which coincide with the convex out- 
lines of the booms themselves, Here we have, then, the 
main features of this design, 

We see it completed in page 236, which also gives 
with clearness the details of the methods of erecting in 

the great central span, while the chief structural 
details, both of the under-water and over-water work, are 
given in our other plates, which we now proceed to de- 
scribe. In page 222 we also give a wood-cut of the noble 
perspective drawing, exhibiting, as already referred to, 
the Ruppert Bridge, spanning a ravine of the Balkan of 
800 Austrian feet = 830 English feet span, at an eleva- 
tion above the bottom of 10874 English feet. 

Of this design we shall say no more in detail than that 
Von Ruppert has designed a very ingenious and effective 
arrangement for taking up the slack, so to speak, of the 
lower or tension curve due to expansion. 

The back stays of this are permanently attached like the 
back chains of a suspension bridge to the rock in tunnels 
at either side,—i.e., have fixed points. But between those 
and the passing of the back stays over the (here movable) 
saddles there is attached, at right angles, and to a jointed 
part of the back stay, a secondary stay, loaded with a 
great suspended weight of stone, This so rises or falls 
with variations in length due to changes of temperature as 
to preserve the tension of the extended curve outside the 
saddles constant. 

As regards the constructive details of the superstructure, 
both of this and of the Bosphorus Bridge, Von Ruppert 
makes the compressed curve or boom, tubular and circular 
in section, the form which Hodgkinson’s and Fairbairn’s 
experiments showed to be the stiffest for a given weight of 
material per unit of length, and of the advantages of which 
Brunel so fully availed himself. This towards the cen- 
tral parts of each span is divided by a vertical septum to 
give increased section. The extended curve is formed of 
flat plates, rivetted together and lapped, standing vertically. 

The combination of these two forms gives great practical 
facility for their mutual intersection, and for the combina- 
tion, there, of both the compressed and extended arcs, with 


the long vertical stiffening plates already referred to. The ' 


vertical members of the intermediate pieces are cylindric, 
as are also those diagonals, which are chiefly in compres- 
sion. These are formed each of four bars or plates of iron 
rolled specially to a quadrant form, with flanges for rivet- 
ting thrown off at both edges (Mr. Hughes’ patent piles, 
in fact), and between these, in the longitudinal diameter, 


is a septum oe. The diagonals which are mainly ex- 
tended, are formed of flat bars, which pass through the 
former diagonals. 


The roadway platform consists of longitudinal side girders | 


in double T form, of cross girders between these of the like 


section, and under the four lines of rails of intermediate 


longitudinal girders also of the same section. 

It is not clearly apparent how Von Ruppert purposes to 
floor it, whether fully or partially, or with iron or wood. 
Iron plates would 
increase of lateral stability. Mr. 
say that buckled. were the right thing. 

While thorough flooring of some sort would i 
reduce. the -risk of . the. 


allet would, no doubt, 


be best and lightest, and afford great 


Lateral rigidity is given to the upper works, and com- 
pressed are in particular, by an effective system of cross 
struts, ties, and diagonal braces, as will be seen by ex- 
amining the cross section, The attachments of both the 
compressed and extended arcs to the two great cast iron 
| tubular intermediate piers will be generally obvious from 
our enlarged longitudinal section of the upper part of one 
of these, and of the horizontal cross sections given through 
| A Band CDof same. The land extremities of the super- 

structure rest upon horizontal saddles with friction rollers, 

so that the entire length is free to expand and contract 

from the centre as zero, inflecting the two iron piers along 

with it. At these ends in the climate of the Bosphorus 

the extremes of difference in length might probably amount 
| to about four inches at each = ; the flexure of the piers 
| would be much less than this. 

So much for the superstructure; we now come to the 
| under-water work, in execution likely to prove the most 
| formidable part of the undertaking, though we cannot at 
all underrate the difficulties not unlikely to be experienced 
in getting off the pontoons, and up into place, the central 
portions of the three spans of the superstructure. 

On examining a hydrographic chart of the Bosphorus, 
with the soundings marked, it will be apparent that the 
straits generally, from the Euxine to the Augean, consist of 
a succession of deeper basins, separated by irregular ridges 
of cretaceous rock, stretching out here and there between the 
shores. Upon these the water is generally shallower. A 
constant current, as is well known, sets through the straits 
from the Euxine into the Mediterranean, due to the 
immense Russian and German rivers discharging into the 
former, and to the copious evaporation from the latter. 
Whatever sediment, therefore, is formed in the bottom of 
the Dardanelles or straits generally, occupies the compara- 
tively slack water of these bottoms of those deeper basins, 
leaving the offshoot under water ridges of rock from either 
shore comparatively bare. 

It is upon such a ridge that Von Ruppert has chosen the 
site for his bridge; here upon the bare natural Jurassic 
limestone bottom, and at a depth of from 32 to 40 metres 
(130ft. or so), he proposes to form the artificial foundation 
for his piers. 

And inasmuch as the depth at which the human lungs 
and heart (so far as our present knowledge and appliances 
go) can stand work under air pressure—had its limit reached 
at Saltash, where the depth was only from 20 to 24 metres— 
so here it becomes necessary to employ methods which shall 
dispense with this altogether. 

Briefly stated (the subject would admit, indeed covets, 
no end of disquisition, but we must forbear), Von Ruppert 
proposes to proceed as follows: Good building limestone, 
as well as harder rock he can command, with excellent fat 
lime adjacent ; the volcanic Tufa, of the not distant island 
of Santorin, already much used in the Levant as Pouzzo- 
lana, gives him the means of making béton, which shall 
indurate under water at any desired rate in proportion as, 
by mixing more or less of this, the artificial lime cement is 
given more or less hydraulicity. 

Upon the rock bottom of the strait, at the site of each of 
the piers, he purposes to deposit, through tundishes and 
shoots, a bed of bééon of about 6 metres (20ft.) in thickness, 
of suitable form in ground plan, and sloped off at the sides 
all round, so that after the depositing of the iron piers in 
place the béfon can be carried up round these, in a conical 
mound to about half the depth of the water, in the way 
shown in our longitudinal view, which comprises the appa- 
ratus for the raising into place of the superstructure, &c. 

These beds of béton are to be permitted to harden to a 
certain extent, but to that only, prior to commencing the 
operation of rearing the under-water portions of the iron 
piers. Prior tc this also, the work of ascertaining that the 
béton has advanced to the proper state of semi-induration, 
as well as that it is level on top at the central portion, is 
to be performed by means of a large diving vessel, upon 
the plan of Herr Bauer, a German engineer—of Munich, if 
we mistake not—which is shown in vertical section on p. 219. 

Of the peculiar construction and principles of this Setar 
vessel we shall not stop at present to say anything further 
than that it is a closed vessel, is not dependent upon the 
| depth or pressure of the water into which it descends, is 
navigable, so to say, in all directions by operations from 
within, provides the means for the renewal of the respired 
air, and is not a mere untried project. We shall probably 
devote an article to it at another time. 

In the enlarged vertical section (page 222) given of the 
under-water portion of one of the iron piers this diving- 
bell is shown at one side at its relative size to scale. 

Each iron pier consists of a double cylinder of cast iron, 
divided by horizontal floors of plates at intervals; that is, 
the external cylinder of 30ft. diameter or so has got within 
it a central cylindrical shaft communicating by water-tight 
man doors with all the chambers between the floors. This 
shaft is connected with the exterior cylinder at the lower 
| part by a frustrum of a cone, and the cylinder ends by a 
| powerful cutting edge of several feet in depth at the bottom. 
| These piers, constructed thus on land, are to be partially 

filled with water in the lower chambers (after they have 
been launched nearly horizontally), so that they shall float 
in an inclined — at a suitable angle in the water. 
They will then be towed to the respective sites, and by 
suitable tackle, mamipulated from any large iron pontoons 
moored around, and by opening valves, provided for the 
purpose of further admission of water to the lower end, 
each pier, will be got upright, and slowly sunk into place, 
upon the bed of semi-i béton. 
| Into this, the bottom cutting edge will sink almost at 
| once to the depth of some feet, and thus will render the 
| internal conical chamber at bottom and the central shaft 
water tight below, and capable of being pumped out. The 
shaft will now be employed as the means of hoisting up so 
jumuch of the bécon from the bottom of the interior as ma 
| be requisite to cause the cylindrical pier to descend as muc 








uences of “a runoff” upon | further into the bed of béton as may be desired. This 


the bridge, itis clear that from the construgtion of the | effected, the same shaft becomes the means of packing quite 


roadway framing, which is here designed almost, precisely 
like M. Nordling’s on his great viaducts, a fall through, in 
such an event is not possible, 


“full of Béton and rubble work set in hydraulic mortar, all the 


| interior of the conical bottom cavity, so that then the pier 
| shall bed firmly forthe entixe area of its*base upon the 





‘ 





béton bed, the lower part of which, that which thus becoming 
the permanent base will, no doubt, be laid with er | 
setting, and therefore by this time fully indurated béton. 
The water will now in succession be pumped out of each 
of the cylindrical chambers of the pier, and as each is 
emptied it will be filled in with rubble masonry, and so 
on to the top. 

The over-water conical portions of the piers will now be 
proceeded with, these being built in ¢rongons, or frustral 
segments of cast iron, lifted in succession into place, and 
bolted to those that preceded until the level of the apring- 
ing of the superstructure is reached. 

‘We cannot here avoid saying that for many reasons we 
deem it a great mistake to make these piers, either under 
or over water, of cast iron, Boiler-plate work of sufficient 
scantling to resist the vertical compression, the cross strains, 
and with a fair allowance for corrosion, we deem infinitely 
preferable. But we must not stop now to discuss the rela- 
tive grounds of choice. 

The remainder of the piers being thus also completed, 
the cross-framing, tying them together, and the top gear, 
&c., that portion at either span of the superstructure which 
lies between the pier and the intersection of the arcs, or 
such part of this as may be deemed most convenient, will 
be put together piecemeal, and completed from scaffolding, 
all supported from the piers themselves, and the construc- 
tion of which is pretty evident from the details in our 
longitudinal view. 

Upon the top of this scaffolding itis proposed to place, 
at opposite sides of each span, the hydraulic presses and 
other apparatus needed to Troist up the middle great seg- 
ments of the superstructure, of each of the three spans. 

These portions will be built close to land upon the iron 
pontoons on which they are to be floated to the place for 
hoisting up. 

The general arrangements for this operation are much 
like those employed at the Britannia Bridge, avoiding, 
however, the extraordinary oversights in the construction 
of the apparatus as there designed, which produced the 
disasters, and had nearly caused the destruction of one of 
the tubes. 

Almost the only point in the programme which strikes 
us as demanding grave interrogatory is this method of 
supporting the hydraulic presses upon the edges of this 
immense and overhanging pile of scaffolding, the whole of 
which is strutted out from the lower part of the piers. 

The cross strain thus visited upon the bottom of the 
pier will be very severe. It may be made quite competent 
to withstand that, but no matter almost what be done to 
support this scaffolding as a base for the hydraulic presses 
by ook guys or the like, so much flecure and depression 
at the top is sure to occur when the presses get loaded, as 
to throw their cylinders out of plumb. This again may 
be no doubt rendered impossible by hanging the hydraulic 
cylinders from trunnions at their tep ends,.so that the 
must continue to hang plumb, no matter how the scafiold- 
ing itself beneath them bows over to one side. But what 
if the intense cross strain at the base of the pier, which 
cannot (by anything proposed) be mitigated, should force 
the pier itself over, though only a little, to one side, and 
force over, along with it, the surrounding heap of béton ? 
In that case the result would be the sacrifice of the entire 
value of one of the principles of construction of the bridge 
itself, which demands that the piers shall be rigidly and 
absolutely encastré in the béton. To meet this there would 
be nothing but to try and inject fluid hydraulic cement, 
into the narrow conical cavity or chink produced beside the 
cylindric pier under water, an operation likely to prove 
hazardous, if not abortive. By this criticism we mean no 
more than that it appears to us that this hoisting up part 
of the project needs further consideration, than for any- 
thing that has been communicated to us by Von Ruppert, 
appears yet to have been given it. 

We have no doubt of the possibility of the work upon 
the general scheme of operations stated, nor do we think 
that we should find any difficulty in so arranging floatin 
pontoous, partly filled with a sufficient load of water, an 
placed at the sides of the piers remote from the hydraulic 
presses, that the lifting of these partially out of the water 
should at all times precisely balance the downward pressure 
produced by the action of the hydraulic présses at the 
other side, so that the scaffolding should have nothing but 
a vertical strain upon it, and the pier be relieved of all 
cross strain in the direction longitudinal to the bridge. 
But there remain possible cross strains on the pier and scaf- 
folding, producible by the strong current through the 
straits, and perhaps an aiding wind, acting broadside-on 
upon the pontoons and floating mid-superstructure, which 
will equally need to be scrupulously guarded against. 

We must, however, reserve any further structural re- 
marks for a future article, in which we shall embrace some 
theoretic considerations as to the stresses and strains and 
other mechanical conditions of this bridge, which, many 
and vast as are the engineering projects at this moment 
before the world, must be pronounced as one of the boldest 
and most meritorious of those which ss any claim to 
be viewed as in the category of the practicable and the 
feasible. 

The total weights of the ironwork, as specified by Von 
Ruppert, are (in Austrian quintal):—Superstructure of 
mi lie span, 30,491 ; ditto of two side spans, 40,500; the 
whole superstructure, say, 71,000; of the four piers in cast- 
iron, 128,000 ; total, 199,000. The estimate of costfor the 
Bosphorus bridge is 7 million florins, or £583,333 British ; 
and for the viaduct or bridge, two million florins, or 
"an « th ch risk, wholly in 

Both we may say without much ri ly in- 
adequate, etpedally the first. We must pa rod of this, 
however, by any rough comparison with inordinate 
cost of the Britannia bridge, in which material is wasted 
by the conditions of its construction to an extent that none 
ventured to hint at during Robert Stephenson’s lifetime. 

With that “ prodigious ” as Prince Albert truly 
characterised it—these designs of Von Ruppert, like those 
of very many of the great bridge structures of the last 
twenty years by foreign engineers, may, we think most 

bly, stand i 
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THE CONSTRUCTION AND WORKS OF THE 
HIGHLAND RAILWAY.* 
By JosEPH MITCHELL, F.R.S.E., F.G.8., C.E., M.LC.E. 


THis title represents the union of several companies in the 
north of Scotland, amalgamated three years ago, under the name 
of the Highland Railway Company. e works consist of a main 
line from a point near Perth, extending northward 117 miles to 
the town of Forres, and a base line, running nearly at right angles 
to the other, extending westward from the town of Keith by 
Elgin and Forres along the shores of the Moray Frith to Inverness, 
and thence along the Beauly, Dingwall and Dornoch Friths, north- 
wards, to Bonar Bridge, measuring from Keith to Inverness 
55 miles, and from Inverness to Bonar Bridge 58 miles, and 
making together a base line of 113 miles. These railways traverse 
the northern part of Perthshire, and are the main lines of com- 
munication through part of Banffshire and the counties of Inver- 
ness, Nairn, —— | and Ross, the whole including three branches, 
two to the ports of Burghead and Findhorn, in Morayshire, and 
the other to the village of Aberfeldy, in Perthshire, extending to 
245 miles in length. The country is fertile, and comparatively flat 
for a distance of about 40 miles north of Perth, and also along the 
shores of the Moray, Dingwall, and Dornoch Friths, but between 
Perthshire and Morayshire the line crosses two ranges of the Gram- 
pian Mountains, the one separating the valley the Tay from 
that of the Spey, and the northern range separating the Spey from 
the valley of the Findhorn. The rivers which drain these 
mountain regions debouch into the Tay, the Moray, the Dingwall, 
and the Dornoch Friths, and as the railway in most cases crosses 
these rivers near the sea, bridges of considerable magnitude were 
required. Besides the crossing of these rivers, other difficulties of 
a formidable character arose in crossing these mountains at so great 
an elevation, and in passing the ay and precipitous defiles 

h which portions of the line to run. The northern 
ag a by these railways, except along the shores of the 
riths, are chiefly pastoral, exporting large num of shi and 
cattle. The fisheries also bo an extensive scale ; beste the 
salmon fisheries in the rivers, the annual take of white fish in the 
Moray Frith amounts to about 60,000tons. The object of the pro- 
moters, therefore, was to sweep the fertile shores of the Moray 
Frith, and to send the produce of the country by the most direct 
route to Perth across the mountains, thus sa a detour, by 


Abetdees, of nenthy 60 safles. In laying out the main line and 
crossing the Grampians between Perth and Forres, long and 
inclines could not i 


steep 
c avoided, Oy pes 
1 in 70 throughout. The line to Blair, 36 miles from Perth, rises 
only 443ft. above the level of the sea, but from Blair to the sum- 
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DULNAIN VIADUCT. 


mit of the southern range of the Grampians, a distance of 17 miles, 
the line rises 1045ft., ing the extreme summit 1488ft. above 
the sea. In this distance there are gradients for 10 continuous 
miles of 1 in 72 and 1 in 70, and in the remaining 7 miles the in- 
clines from lin 78 tolin 110. After ing this summit 
the line mds into the valley of the Spey, failing 747ft. in 
18 miles, the steepest ient being 1 in 80. On crossing the 
2 yy line is comparatively level for a distance of 24 miles, 
when it again ascends by gradients of 1 in 84, 80, and 100, in order 
to pass the northern ridge which separates the valley of the Spey 
from that of the Findhorn. This summit is 1046ft. above the sea 
level. It afterwards descends to Forres—the point of junction 
with the base line—by gradients, the aan S which are 1 in 70 
for 8 miles, and 1 in 76 for 4 mi In this length of the main 
direct line of 104 miles, there are two small tunn one of 350 
yards, near Dunkeld, and the other in the Pass of Killiecrankie of 
110 in length, both constructed very much with the view of avoid- 
ing injury to the ——s ing scenery. 

he principal difficulties that arose in laying out the line were 
in thro the narrow defile at. Dunkeld, the beautiful 
demesne of the Duke of Athole, and again in penetrating through 
the Pass of Killiecrankie, where the mountains, as it were, close in 
upon each other for a great height; likewise in ing along the 
narrow, precipitous, and rocky valley of the , close to a 

e and rapid mountain stream; also the Park at Grant, 
and the defile at Huntley’s Cave, near Grantown. These points in 
ae required much study, with repeated trial and contour 
evels, so as to obtain a knowledge of the precise formation of the 
ground, and to choose the best direction at the lowest possible cost. 
At the Pass of Killiecrankie the banks were so precipitous and 

that the line had to be supported by breast or walls 

to tke extent of G06 Hed palin ond to te avumap ht of 
26ft., the extreme height of one being 55ft.; and in order to carry 
the railway at the narrowest point in the Pass, where 
pices close in, as it were, on either side, and afford scarcely any 
additional space beyond that occupied 
instead of supporting the line 
dent to construct a viaduct of ten arches, 60ft. above the river, 
which, with a tunnel at the north end, carries it successfully 
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stances should be excluded. The writer protons the curved to the 
straight batter, as it gives the more effectual resistance if well 
built, but breastwalls are to be avoided wherever earth embank- 
ments can be substituted, as, in his experience, there are subtle 
influences > the Scottish bea ed of Ferg frost and hyd in 
winter which operate imperceptibly to their destruction, and they 
require maa 4 and constant inspection. Except where those 
breastwalls became necessary the whole of the lines were formed 
in cuttings and embankments, and for considerable distances along 
the slopes of valleys, where the ground was precipitous. or irre- 
gular in the cross section, level chings were formed ten feet 
in width, immediately underneath the t bay Care order 
that the slee should have an equal a solid bearing ughout. 
In running ugh so large an extent of mountainous country 
the line, as might be expected, had to over several lengths of 
soft Dead morass. The principal of these were for, two miles 
airn, also for about two miles near Keith, one mile on Dava 
Moor, and about a mile in crossing through a hollow. at Drum- 
vchter, on the summit of the Grampians. In all places where the 
ground was paeonely soft a uniform mode of treatment was 
adopted.» Two parallel drains were first cut outside the fences, 
about fifty feet a from four to six feet deep, and with slo 
of ltol. This drained off the surface water,’and, after Jon ne 
up the holes and other irregularities of the surface with turf, the 
space for the railway, to a breadth of about 15ft.; was covered with 
two or three layers of swarded or heather turf, having the, sward 
side of the lower layer undermost, and that of the top layer up, 
the band joint breaking. In this way a ood sustaining surface 
has uniformly been obtained. On this ace of turf the ballast 
was laid for two or three feet in depth. This was quite sufficient 
to support the traffic, but as in some cases the of moss was 
from twenty.to thirty feet in depth the railway merely floated on 
the surface, and was in the first instance undulating, and yi in 
some parts from three to four inches under the weight of the 
engines passing over. To obviate this undulation 4 
beams of timber were tried at one place, thirty to forty feet long, 
below the me ey but this was found obj le as rendering 
ee Senn se or re ghee 8 any Ag i = 
itional sleeper (making the sleepers . from cen 
centre, instead of 3ft.), was found preferable. There was no 
for it at the worst but to lift the load every other week as it 
In many places we had 
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constructed involving considerable varieties of execution. The 
rincipal of these bridges may now be described, and any pecu- 
iavity will be noticed which may have arisen during the progress of 
the works. It will be observed that the beds of rivers in the north 
of Scotland differ in many ts from what is common in Eng- 
land, consisting frequently of ten or ‘twelve feet of gravel and 
boul the solid and compacted debrisof successive floods, below 
which, if the country is of rocky formation, there is usually hard 
clay and then rock, or, as in one case, at the mouth of the river 
Ness, after penetrating twelve feet of shingle and boulders, a sort 
of admixture of whitish clay and sand was obtained. In some 
cases we had to deal with soft clay and mud of great depth, but 
these were exceptions. Nor was it possible in general to ascertain, 
by boring, the precise nature of the foundations, because many of 
the boulders in the gravel were of large size, and were often mis- 
taken for rock. The only way in which an approximate knowledge 
of the foundations ¢ be obtained was by driving iron rods at 
various places, and, when the bed of the river admitted of it, 
wooden pom Still we worked very much in the dark; but the 
writer’s long experience of these rivers, and of the nature of their 
floods, was of great advantage in enabling him to fix the depth of 
the foundations and the precise description of works to secure the 
necessary stability of construction. In only two or three cases 
were there any fears of sinking. What had chiefly to be guarded 
against was sudden and impetuous floods, sometimes accompanied 
with floating ice and trees, undermining the foundations and 
damaging the piers; it was therefore important to provide ample 
waterway. The construction of these bridges ranged over twelve 
ears, and during that time there have been considerable changes in 
ridge building by the adoption of iron cylinders for piers and lattice 
girders in crossing the waterways, so that as the works progressed 
these improvements were adopted where found suitable. In plan- 
ning these works the writer, while having every regard to economy, 
felt the importance of their being of the most substantial character, 
seeing that they were exposed in these districts to every vicissi- 
tude of climate and flood; but, indeed, he feels that all permanent 
public works involving the safety of the lives of the community 
should be of undoubted stability. On the whole system there 
are only three timber bridges, which he was forced to adopt chiefly 
with a view to save time, but these are very substantial of their 
kind. All the other bridges are constructed of stone, and where 
iron is adopted the piers are in general constructed of masonry, 
The iron bridges on all these lines were constructed by Messrs. 
Fairbairn and Sons, of Manchester, for about £20 per ton on the 
average, and are admirable specimens of workmanship in this de- 
partment. (Mr. Mitchell then read a detailed account of fourteen 
of these bridges, Nos. 7 and 13, which we illustrate in the 
foregoing page. 

No. 7 is a bridge of 80ft. span, crossing the river Dulnain, a 
mountain stream near Grantown, It is given as a specimen of 
a substantial bridge of this size. Length, 148ft.; height, 27ft. 
Cost per lineal foot, £22 5s. 6d. The cost was—masonry, £2238; 
ironwork, £1060;—total, £3298. 
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CROSS SECTION OF SWING’ BRIDGE, 

No. 13 is a good example of a ‘swing bridge,” built across the 
Caledonian Canal, which the line spans on a skew of 65 deg. It 
consists of two girders of 126ft. in length, 78ft. of which, from 
the centre of the turntable, spans the canal, and the remaining 
48ft. forms the balance weight. Advantage was taken of the canal 
being emptied for repairs to lay the foundations of the masonry, 
which are on a platform and piles in the solid gravel, 9ft. below 
the surface of the water. The depth of the canal is 18ft., and 
the width of the lock is 40ft., the canal banks being 120ft. apart. 
Some difficulty occurred at first during hot weather from the ex- 
pansion of the iron affecting the adjustment of the bridge, which 
was remedied by means of a powerful screw, and the bridge has 
been worked with satisfaction and safety for the last four years. 
This bridge, with its machinery, timber wharves for protection 
from vessels, distant and station signals, &c., complete, cost £4718. 

On the Central Railway from Dunkeld to Forres, 104 miles, 
being a single line, there are eight viaducts, 126 bridges 
over streams, 119 public and accommodation road bridges, and 
1159 covered drains, varying in size from 18 to 36 inches square. 
There are 1650 lineal yards of breastwalls, 304,700 cubic yards of 
rock cutting, and 3,416,000 cubic yards of earthwork, being, includ- 
ing rock and earth, at the rate of 35,776 cubic yards to the mile. 
The largest embankment was at Rafford, near Forres, which con- 
tained 308,000 cubic yards. The permanent way consists of larch 
and Scotch fir sleepers of the usual size, three feet apart, the 
chairs are 22 Ib. in weight, the rails weigh 75 lb. to the lineal yard, 
are in lengths of 24ft., and are fished at the joints. The total cost 
of the works, including all extra and accommodation works, 
amounted, for the 104 miles, to £798,311; the land, including 
severance, to £70,000; and the preliminary, parliamentary, engi- 
neering, and law expenses to £50,893-—making the cost of this por- 
tion of the company’s lines £919,204, or £8860 per mile. The 
contracts were entered into immediately after the passing of the 
bill in July, 1861; the first turf of the railway was cut on 17th 
October of the same year, and the whole line was passed by the 
Government inspector and opened for public traffic on the 9th 
September, 1863—being one year and ten months, The works be- 
tween Forres and Dunkeld were divided into nine contracts, let by 
public competition, and were undertaken at £15,705 below the 
engineer’s estimate. The traffic has been worked successfully, 
and without accident, for four years. The mail trains perform the 
journey from Inverness to Perth, 144 miles, in five and-a-quarter 

ours. It was proposed to the Post Office, but not agreed to on 
account of the expense, to run them in four hours. An ordinary 
goods train of twenty wagons, or 200 tons load, is drawn up the 
steepest inclines by one engine having 17-inch cylinders and 24- 
inches stroke. The traffic is rapidly increasing. The sheep and 
cattle, which used to reach the southern markets by a toilsome 
journey of a month or six weeks, are now conveniently transported 
in a day at less cost—the company having carried in one week 
upwards of 21,000 sheep. In passing over the mountain ridges 
already described it was feared that serious interruptions would 
arise from snow during the winter; but, as the writer had a know- 
ledge of the whole country for many years, he did not anticipate 

any difficulty on this head which might not be overcome. The 
summit is about 500ft. higher than that of the Caledonian line, or 








some 1500ft. in all above sea and is, no doubt, more ex” 
BON es cheily cree, and the 
of the’ second winter —viz. 


traffic uninterrupted. In Fe’ 

1865—a very heavy snow storm all over the north of 
ood etorbind the talks the Highland line f five days, 
an on ‘or four or five days, 
which Ki only restored oe difficul the labour of large 
bodies of men. It was evident, therefore, some decided steps 


must be adopted to overcome the snow difficulty, and in the begin- 
ning of 1866 the road was kept pretty well open by the application 
of snow large eng and the experience of that winter made it quite 
clear that this difficulty might, with _appliances, be 
effectually overcome, and means were ected adopted for 
that purpose. In these elevated regions when a snowstorm occurs 
it is accompanied with high winds, and the snow is consequentl 
drifted with great rapidity into the hollows and cuttings. Wi 

a view of obviating this screen fences of light timber, or of decayed 
sleepers, were erected a few yards from each side of the cuttings 
where the line was e These were found very effective in 
pena sie. the drifts. There were then provided snow ploughs of 
three descriptions—viz., one, a light plough fixed to all the engines 
running on the line, and capable of clearing twelve to fourteen 
inches of new snow. The second wasa more formidable snow 
plough, which was fixed to a pilot engine, and was found capable 
of clearing two to five feet of snow. The pilot engine was attached 
to goods or passenger trains. The third and largest class of plough 
was found to clear snow ten or eleven feet deep with the aid of 
four or five goods engines. These appliances, notwithstanding the 
very serious snowstorms which were encountered on the line in 
January last, were capable of keeping the line wholly clear—the 
only delay being one day from a goods train leaving the rails. 
This I consider a great triumph, inasmuch as the Highland line, 
over such high elevations, was kept clear, while, the same 
storms, the lines throughout Scotland, England, and France were 
more or less blocked up—the lines in the north of Scotland being 
stopped entirely five or six days, the mails from Aberdeen being 
delayed three days from London and two from Edinburgh. The 
Norfolk line was blocked up for some days; the Holyhead mail 
detained from twelve to sixteen hours; the London, Chatham, and 
Dover blocked up for two days; as well as the trains in France to 
Marseilles. Much credit is due to the parame es ge officers 
—Mr. Stroudley, the locomotive superintendent, and Mr. Buttle, 
superintendent of way, who planned and constructed the snow 
ploughs. As a specimen of a cheaply-constructed line of railway 
the writer annexes a note of the details of the northern portion of 
the Highland railway from Invergordon to Bonar Bridge, 264 
miles in length. The country through which this section of the 
line passes is comparatively level, and several parts skirt and run 
through the sea, where the works had to be protected at id 
able cost. The cuttings amounted to 549,880 cubic yards, of which 
about 27,000 was rock. There are 27 bridges over streams, four 
of them 40 to 50ft. bp 26 public and accommodation road 
bridges, and 2942 lineal yards of drains, varying from 18 to 36 
inches square. The rails are double-head a weigh 70 1b. to 
the , and are fished at the joints; § of the chairs are 
203 lb., and gths 281b. in weight. There are ten stations, with 
permanent dwelling-houses for the agents and porters. The total 
cost of this portion of the line, the works being of the very best 
quality,and the masonry all of stone, amounted to £5,018 per mile, 
or, including parliamentary and law expenses, and land, £5,888 per 
mile. Commercially, these lines have not as yet been quite suc- 
cessful from the fact of too great an extent of line having been 
undertaken at once, it requiring in an agricultural country con- 
siderable time to develope the traffic. Under the whole circum- 
stances, however, the traffic is satisfactory. The works are of the 
most substantial character. The capital account, which is under 
£2,800,000 for 246 miles of line, is about closed, while the revenue 
is ra ~ increasing. For the half-year just ended the company 
will “ able to pay its preference and debenture stocks, 5 per cent. 
on its floating liabilities, and 2 per cent. on its ordinary stock of 
£740,000. It will thus be seen that if the revenue increases in 
the same ratio that it has hitherto done—viz., from £15,000 to 
£20,000 per annum—the a will be able to pay, in two or 
three years, a satisfactory dividend of 5 per cent. When that 
event occurs the directors may, with satisfaction, give some mode- 
rate aid to the further extension of the main lines of communica- 
tion to Caithness and Skye, both of; which must prove valuable 
feeders to the Highland system. 








REPORT OF THE LUNAR COMMITTEE. * 


Mr. GLAISHER said that having been chairman of this committee 
for two or three years only, and some changes on the moon’s sur- 
face having been reported during the last Association year, he 
became anxious to ascertain whether any of the past labours of 
this committee would assist in determining if any change had 
taken place, because, if only one instance of change were well 

roved, it would be sufficient to establish the continuance of geo- 
ogical action in the interior of the moon. He became anxious to 
know what was done before he accepted the post of chairman, and he 
found that the objects of the committee till the meeting of 
Birmingham were somewhat different from now. The objects 
originally contemplated in the appointment of the lunar com- 
mittee were :— 

1. The registration of craters and visible objects on the moon’s sur- 
face in forms prepared by the committee. 

2. The construction of an outline map of four times the area 
= Beer and Miidler’s, according to the plan proposed by 
Mr. Birt. 

3. The conducting correspondence on the subjects. 

Of the above, the registration of objects has steadily proceeded 
since the meeting at Bath. The forms oo by the committee 
have been printed and bound up in twelve folio volumes. These 
volumes contain nearly 1500 objects, which are described as craters, 
Jlains, mountains, valleys, &c.; the conditions of each of which, 
for the epoch 1863-1867; and it is to be hoped that they may be 
regarded as so far definitely settled that a reference to the MS. 
Registry will be quite sufficient to decide any question—as regards 
them—of suspected change, each having come under the personal 
inspection of Mr. Birt many times. Of the objects registered in 
the volumes above named, catalogues of 252 have been printed in 
the last two volumes of the reports of the Association—viz., one 
of forty-nine craters on the Mare Crisium, as illustrating the mode 
of employing the form prepared by the committee for so a 
fixing an object by means of a symbol that it may ever after in all 
time be sufficiently identified by all future observers ; and also one 
of 203 objects similarly symbolised and situated between 0 deg. 
and 10 deg. of S. lat. and 0 deg. and 5deg. of W. long. At the 
meeting held at Birmingham an important change was made: it 
was resolved to devote more attention to the second object named 
in the recommendation at Bath, the construction of an outline 
map; and Section A recommended the re-appointment of the 
lunar committee for making progress in mapping the surface of 
the moon. The first instalment of the results of this recommen- 
dation, {consisting of areas iv. Aa and iv. Az of the map, with 
catalogue is now Taters the members of the Association in the last 
volume of reports, Several instances of suspected change in 
objects on the moon’s surface having been published, it was con- 
sidered of especial importance so to proceed with the work of 
registration that a safe foundation might be laid with which to 
compare future observations. The report put recently before the 
members shows thenature of the work in this respect, the map 
and catalogue being counterparts of each other. Many very 
minute and delicate objects are registered, including some that can 
only be seen at rare intervals. The late alleged change in the state 
of the crater Linné clearly indicates the value as well as the great 
importance of the course that has been adopted for determining 
at any givem epoch the exact state of an object on the moon’s sur- 
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face, so that it readily be seen if the results of future.obser- 
vations agree or otherwise with those at the h of examination. 
Had the Mare Serenitatis undergone the scrutiny in the 


course of this work which the Mare Crisium has, in compiling the 
table in the reports presented at Birmingham, this committee could 
have pronounced decisively as to the state of Linnéa little anterior 
to the announcement of change by Schmidt. So important an 
announcement as this has not escaped the attention of the com- 
mittee; and although there is some doubt as to the former state of 
Linné in consequence of real or supposed inexactitude in previous 
observations, its exact state in every minute particular for the epoch 
1866-1867, has, in accordance with the objects of this committee, 
been well determined by numerous observers, To carry on the 
work in the best and most efficient manner the committee is desi- 
rous of ¢ ing the services of good observers. The areas are 
divided into subzones of 1 deg. of latitude, and they are allotted 
to gentlemen in such a way that, by each pair overlappi 
and dovetailing into the adjoining pairs, every object shail 
be brought under the eyes of two independent observers. It 
sage that the returns which the committee may receive 
examined by Mr. Birt, with the aid of a telescope of 
rior power, after which the state of the objects so examined is 
to be regarded as authoritatively fixed for the epoch of examina- 
tion. The most difficult part of the study of the moon’s surface is 
that of delineation. No two drawings of the same object will ever 
agree in all the details, and a series of drawings of the same object 
will manifest very considerable departures from one made at the 
period of mean libration, which occurs once fonly in three years. 
In arranging the formulx for the computation of the librations of 
the centre of the apparent disc, Professor Challis, of Cambridge, has 
rendered this committee essential service. In preparing Appendix 
II. in the last volume of reports, which includes = erry Mr. Birt 
has given, from the “‘ Berlin Astronomisches Jahrbuch fiir 1843,” the 
derivation, as arranged by Professor Challis, of the formule for 
libration, inserted on page 10 of the “‘ Nautical anac,” and also 
the formulz employed by Lohrmann in the computation of points 
of the first order, including those for libration. The difficulties 
attendant upon the delineation of the surface being so great, the 
i not ventured beyond the simple outline of the two 
areas already issued. As the chairman of the committee it was 
his duty to make a few remarks on the work in which the com- 
mittee were engaged. That work was a difficult one; it had pro- 
gressed as far as circumstances had permitted, and the committee 
were anxious to be more useful by enlisting a greater number of 
labourers in the work than they at present could command. 

Mr. Birt, inintroducing thereportof the lunar cominittee,remarked 
that as a considerable portion of it consisted of detail, he would 
contrast the operations of the lunar committee in constructing the 
British Association map with those of Beer and Miidler in the con- 
struction of their map; and referred to the determination of their 
prim ints, the observations for which were published in their 
work, ** Mond,” and in which Mr. Birt placed the highest con- 
fidence. The determination of other parts of the map Mr. Birt 
considered to be more or less inexact, and passed on to the mode 
adopted by the committee, by which every object was laid down in 
outline from rigorous measurements en the photographs of De la 
Rue and Rutherford. After pointing out the difficulty of settiing 
delicate questions by means of drawings, Mr. Birt made some allu- 
sion to the announcement by Herr Schmidt, the director of the 
Observatory at Athens, that an important alteration had taken 
place in the crater Linné. In consequence of this announcement 
a large correspondence had resulted, and the committee had 
received numerous observations, from which the present state of 
Linné had been well determined. Mr. Birt called attention to 
three features presented by Linné— first, a large ill-defined white 

t; second, a shallow saucer-like depression, very rarely seen; and 
third, a small crater, first seen in December as a white hill or 
black spot—the white hill es edge of the crater just catching 
the sun’s rays, the black spot the shadow. At first this crater was 
very small, but it appears from observations referred to by Mr. 
Birt to have increased of late. 

Sir Wm. Thomson, president, said he was sure the section had 
listened with very great interest to the communication just before 
them, and they must feel very much impressed with the extreme 
vigour with which the Lunar Committee had pursued the important 
work assigned to them. That that work was important was not 
necessary for him to prove to the mathematical and physical 
section of the British Association. Yet some might think that 
to spend so much time in examining the surface of the moon, and 
mapping it out as ordnance surveyors map out the surface of the 
earth, did not present such great interest to us, inhabitants of the 
earth, as a geological survey might present; but the object of the 
British Association was not merely to promote investigations that 
might be immediately and directly beneficial to us inhabitants of 
the earth, and therefore the British Association did not despise 
the apparently unproductive parts of geology; indeed, in time to 
come geologists would derive very great materials for speculation 
in geology from what was to be observed on the surface of the 
moon. He wished to ask Mr. Birt and Mr, Glaisher whether the 
observations already made sufficed to prove or disprove the 
existence in the moon of volcanic action such as was presented by 
Mount Etna or Mount Vesuvius, or other active volcanoes on the 
earth’s surface ? ee 

Mr. Birt, in reply, stated that there was an opinion that one of 
the craters of the moon had been filled by a volcanic eruption. 

Sir William Thomson asked whether if there were such a thing 
as a volcanic activity in the moon if during an eruption we should 
see it? 

Mr. Birt said that he thought we should. 
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Nava APPOINTMENTS.—The following appointments were made 
on Saturday by the Admiralty:—Alfred H. Miller, chief-engineer, 
to the Rattlesnake; T. G. R. Knight, engineer, to the Fox; W. C. 
Wheatley and J. Turmey, engineers, to the Rattlesnake, and J. 
M ‘Millan, first-class assistant-engineer, to the Rattlesnake, 

SreaM Locomotion on Roaps.—At the recent Sunbury Petty 
Sessions, held before Sir J. Gibbons, Mr. R. E. Arden, and Major 
Reed, Mr. Maryatt was charged with driving a carriage propelled 
by steam along the highway, without having a person acting as 
guard and carrying a red flag in advance, and also of being the 
proprietor of a vehicle without having his name placed on a con- 
spicuous part of the same, on the 13th of August, at Hampton. 
After hearing the evidence of two police constables, the bench 
convicted the defendant for the first offence, £2 and 8s, costs, and 
for the second, 10s. and 8s. cost.—TZ'imes. 

THe CHANNEL SQUADRON AT SEaA.—In the course of some 
manceuvres recently carried out in the Channel, in a breeze, the 
Achilles fully maintained the good character given her by Admiral 
Yelverton, and endorsed by ourselves. Although it has been stated 
that she carries so small a spread of sail that her power of stand- 
ing up under canvas is not fairly tested, she beat the Bellero- 
phon, Pallas, Minotaur, and Lord Clyde under sail. She mani- 
fested her remarkable steadiness by rolling only 8 deg., while the 
Bellerophon rolled 14 deg., the Minotaur 19 deg., the Pallas 25 
deg., and the Lord Clyde 31 deg. ; ’ 

Rar STEAMING.—The steamship Java, Captain Moodie, left 
Halifax on the 30th of August, at 8.30 p.m. For the first four 
days the wind was scant, and the ship received no material assist- 
ance from her canvas. The weather was fine and the water 
smooth. After this a fresh W.S.W. gale helped her along, and 
the result was an average speed, to the entrance of Queenstown, of 
fourteen knots. If this is not the greatest speed ever attained by 
any ocean steamer, it is, nevertheless, a most wonderful run across 
the Atlantic, and accomplished without the slightest discomfort to 
the ngers, the ship carrying topgallant sails during the whole 
of the time she was under canvas, and never rolling sufficiently to 
cause any inconvenience even to the passengers. ‘This ship ran a 
distance of 2184 knots, viz., from the wharf at Halifax to the 
Fastnet light, in 156 hours 18 minutes. 
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RAILWAY MATTERS. 
THE use of Bessemer steel rails appears to be extending in 


Some fine copper deposits have been discovered at Buninyong, 
near Ballarat. 
A most successful railway car for carrying fresh meat has been 
_ introduced in America. 

THE Spalding and March extension of the Great Northern Rail- 
way is now open for traffic, ; 

THE Lord Lieutenant is to open the new floating and graving 
docks at Belfast on the 2nd proximo. 

A RAILROAD bridge, to cost 1,200,000 dollars, is to be built over 
the Mississippi, from Dunleith to Dubuque. 

Ir is said that Mr. Childers, M.P., will be solicited to accept the 
ehairmanship of the Great Eastern Railway Company. 

Ir is rumoured that Mr. C. H. Turner will shortly retire from 
the chairmanship of the Great Eastern Railway Company. 

A NEW and extensive gold-field near Rockhampton, in Queens- 
land, has within the last few weeks attracted many diggers. 

Some of the Rhenish and Westphalian works have received 
orders for Bessemer steel rails for the Leipsic and Dresden 
Railway. : 

In Prussia orders for rails are somewhat scarce, but the demand 
for iron in bars keeps the works in activity; prices show little 
firmness, but have not declined. 

THE March and Spalding extension line of: the Great Northern 
Railway, recently opened for traffic, is 19} miles in length, and 
there are five intermediate stations upon it. 

A NEw rush on a very extensive scale has just made its way to 
the Alexandra diggings, a fresh gold-field just opened up on the 
Goulburn river. Many men are doing well there. 

THE terms on which the recent contract let for twenty loco- 
motives required for the Belgian State railways has been con- 
cluded, are between £46 and £50 per ton; the exact prices are not 

own. 

TE directors of the Gogsham and Redditch Company state 
that they have every reason to + the remaining portion of the 
railway between Alcester and itch will be completed in the 
course of the current year. 

Mr. C, JOHNSTONE is about to retire from his appointment as 
eneral manager of the Caledonian Railway. At the approaching 

-yearly meeting of the ap ed a proposal will be made to 
grant Mr. Johnstone a retiring allowance, 

Tue strike on the Mobile and Ohio Railroad continues (on the 
27th ult.) No trains are allowed to run either way. Some engi- 
neers were sent down from the Illinois Central Railroad to take the 
places of the strikers, but the latter would not allow them to work. 

A very elegant and remarkable railway bridge has just been 

constructed at South Esk, Launceston, Tasmania, by Mr. W. J. 
Doyne, civil engineer, Melbourne. Mr. Doyne will be remembered 
as the indefatigable and triumphant engineer of the railroad in 
the Crimea. 
8 Ir is understood that the official inspection of the Mont Cenis 
Railway will take place on the inst., and that the opening 
for traffic will be about the begining of October. The company 
are now receiving tenders for debentures bearing seven per cent, 
int erest. 

THE London and North-Western extension from Brynmawr to 
Ebbw Vale has been i gg for passenger and goods traffic. The 
branch brings the London and North-Western Railway into direct 
communication with the extensive iron, steel, and coal works of 
the Ebbw Vale Company. 

THE Government of Baden have issued for railway purposes a 
loan of 12,000,000 of thalers, 4 per cent. stock, with lottery pre- 
miums. It will be brought out by Messrs. Rothschild, Ladenburg, 
and the Berlin Commandité Company, and success is certain, as 
the credit of the company is unimpaired. 

GENERAL BEAUREGARD has organised at New Orleans the Elec- 
trical Brake Company of America, of which he is the president, 
and Colonel Blanton Duncan, of Delaware, superintendent. It is 
claimed that a railway train running forty-four miles an hour can 
be stopped by electricity in between fifty and one hundred yards, 

THE directors of the Northern of Buenos Ayres Company 
regret that the hurricane of October last, which caused seriou’ 
loss of life and blew down several houses, did considerable injury 
= eg line _ Page bee pare Pom in ne Pines com- 

etely destroye e estimated cost for repairing the inj to 
Pneir ine caused by both storms is about £2000. 4 wad 

THE length of the whole East London line from Liverpool-street, 
including the junctions on the south side of the Thames, is 7} miles, 
The works on six miles of the line are going on steadily, and 
the directors have agreed for the whole of the land. They have 
purchased and paid for the tunnel at less than one-fourth of its 
cost, and at less than one-third of the cost that any other com- 
pany could make a similar tunnel. 

On Saturday an official journey of inspection was made over the 
extension of the Midland Railway between Bedford and London 
previous to its being opened for traffic. The goods terminus of the 
company at Agar Town, into which the line runs, has been for 
some time in use, but hitherto it has been worked by a branch 
from the Great Northern Railway, by means of which system the 
Midland line is now in communication with the metropolis from 
Hitchin. 

On Sunday last the remains of the late Joseph Charlton, who 
had been in the service of the Lancashire and Yorkshire Railway 
Company, were consigned to their last resting place in the Barnsley 
Cemetery, in the p of from 100 to 150 of the officials and 
servants in the company’s employ. The deceased had been twenty 
years in the employ of the Lancashire and Yorkshire Company. 
He had the charge of the first engine and train which on the 31st 
of December, 1849, took every station-master and porter to the 
several stations between Barnsley and Wakefield. On the follow- 
ing day—the first in the year 1850—he had the charge of the first 
train which ran on the line. Prior to entering the company’s 
service he was in the employ of the North-Eastern Company. 

THE robberies of goods in course of transit by railway constitute 
avery serious charge Ly om railway companies, On some of our 
railways the system has been so well organised that for some time 
past all the efforts of the managers to detect the thieves and tlteir 
accomplices have failed. On one of the leading lines some detec- 
tives were employed for a considerable time without avail. A few 
days since one of the detectives was packed and deposited as 
merchandise in one of the trucks. While shunted at one of the 
stations, and when all appeared quiet, the tarpaulin was cut, and 
one of the gang commenced to overhaul the contents of the truck. 
While in the operation a bale of merchandise suddenly 
started into life, threw itself upon the astonished thief, who, too 
terrified to make any resistance, was easily captured. 

A FRIGHTFUL railway accident took uote on the Midland Rail- 
way, near Chapel-en-le Frith, on Monday evening. Owing to some 
cause which is not yet made quite clear a cattle train came into 
collision with a t train. Several of the ballast workmen 
were injured, and a girl who was with them was killed. But 
beyond this the cattle trucks, instead of running off the line, 
rushed pell-mell towards the New Mills station, their course not 
being arrested until they had dashed into the express train from 
Manchester. The express, fortunately, was not driven off the 
rails, and the men who were working it managed to escape by 
jumping off the train. But the consequences to the cattle train 
were most deplorable. Nearly all the drovers were killed—indeed, 
it ae that out of six only one escaped—and the line was 
strewn with the mutilated bodies of cattle and sheep. 








NOTES AND MEMORANDA. 


WE learn that an oil-bearing stratum three hundred miles square, 
and superior to any previously known, has been discovered not far 
from Pekin, in C! < 


Messrs. BASS possess an album, about as big as a family Bible, 
containing a collection of all the f trade marks of their beer 
which they have been successful in discovering. 

Tue languages of a people so low in the scale of humanity 
as the Australi incapable of reckoning beyond quality is 
found to be not only ski ly, but even completely constructed. 

Ir is estimated that sbout 165 millions of human beings travel 
by rail in the United Kingdom of Great Britain and Ireland in 
the course of a year. preys 

THE minimum temperature upon the summit of Snowdon M4 
the past winter was 7 deg. below zero, Fah, The tube of the maxi- 
mum thermometer is broken, so that no reading could be obtained. 
It will be replaced bya newone. ~ 


A SPLENDID chemical laboratory in 
University has almost been completed in that baplte It is even 
larger ae f more complete than the laboratory of the Bonn Uni- 
versity. The expense for that building will probably amount to 
about 205,000 thalers, 30,000 of which will be expended for the 
internal arrangement. : e 

Tue French Academy of 008 has received a commitiniga- 
tion from Mr. Pool on an explosive substance burning like gun- 
powder, and obtained by the action of chlorate and nitrate of 
potash on common glue, There are two processes for obtaining 
the material, which may be mixed with. gunpowder in. the pro- 
portion of one part of the former and five of the latter, and 
may thus be used with advantage for fireworks. 


Ir is found that the practice of turning rails, when the upper 


ion with the Berlin 


side is worn, though not uncommon, ed with considera 

danger, the rail being far more liable, to ze than 
when left in its ordinary position. nt w ocourred a 
short time since on the London and North-Western, way was 


turned; 


found to be due to the breaking of a rail been 
con off the rails by the 


eleven of the aftermost carriages were jerk 
broken one. 

Sm Davip Brewster has conducted riments which are 
sufficient to establish the almost incredible truth, that the 
colours of the soap bubble are not produ different thick- 
nesses of the film itself, but by the secretion from it of a new 
substance flowing over the film, expanding under the influence 
of gravity and molecular fences into coloured groups of various 
shapes, and returning spontaneoysly, when not returned forcibly 
into the parent film. 


A “real image sterescope” has been produced. In ordinary 
stereoscope, the observer sabe his two eyes opposite two lenses, 
and sees the virtual images of two pictures apparently at the 
same place. In the real image stereoscope the observer stands 
about two feet hag ag ree, and or . y i 
containing a single large lens, e then se jus mt o! 
the lens a real and inverted image of each of the two pictures, 
the union of which forms the appearance of a solid figure in 
the air between himself and the apparatus. 

THE schist of Ardéche, when distilled in a revolving retort, 
gives about 10 per cent. by volume of crude Faw pen oil, This 
crude product is purified by distillation from a xed retort, afford- 
ing a lighter oil and a very pure coke as residue, The decarburetted 
oil is freed from tar by means of sulphuric acid and soda, and fur- 
nishes a yellow oil, which is further purified by distillation and 
treatment with acid and alkali. e result is a white opalescent 
and light oil, having a density of 0°825, and an agreeable ethereal 
odour. It does not inflame at a temperature lower than 158 deg. 
se The schist answers for fuel after the oil has been separated 

rom it. 


M. WEBER has measured, and found that the force which the 
muscle of afrog can develope during contraction is equal to about 600 
grammes the square centimetre of muscle, but to become less as the 
muscle contracts. The contractile force of human muscle is equal, 
according to M. Henke, to about 8 kilogrammes the square centi- 
metre. M. J. Rosenthal found that the contractile force of the 
muscle of a frog varies between 2,;4,ths, and 3 kilogrammes the 
~~ centimetre. The absolute force of the gastronemic muscle 
of an ordinary fi amounts to from 1000 to 1200 grammes. 
Animal machines, therefore, into account their weight, 
develope a far more considerable force than those constructed by 
man, 

ARRANGEMENTS are being made at the Hotel de Ville, at Paris, 
for the supply of oxygen, as a substitute for atmospheric air, to 
the gas burners used for illumination throughout the building. 
The generators and gasometers are already placed in the cellars; 
and it has been ascertained that the employment of oxygen causes 
the brilliancy of the light to be eight or ten times greater. The 
a used for — the oxygen is that of M, Tessié du 

flotay, manganate of s being used for transference of the 
oxygen of the atmosphere to the gas-holders. About lewt. of 
the manganate gives upwards of one hundred gallons of oxygen 
— hour, about eighty successive re-oxidations being effected. A 
ittle carbonic acid is disengaged with the oxygen, but it has not 
been found necessary to separate this. 


AN instrument has recently been invented by Mr. 8. B. Kincaid, 
for the purpose of determining the colours of the stars. Their tints 
are compared with those of coloured solutions. The apparatus 
used consists of a platinum wire, which is rendered incandescent 
by two elements of a Smee’s battery, the rays of light emitted by 
it being, after having been rendered — thrown on the 
objective of a telescope, and concentrated its eye-piece. 
A drum, having six radial openings, of which three contain 
small phials filled with coloured solutions, is made to turn 
round in front of the platinum wire, so as to give the artificial 
star which is seen in the field of the telescope exactly the same tint 
as that of'the real star. By a proper selection of the solutions, and 
suitably varying the dimensions of the openings by movable 
diaphragms, any required tint may be obtained. 


Baron WEBEL-JARLSBERG, of the Royal Norwegian Marine, has 
invented a ~ simple mariner’s compass, which registers the 
ship’s course, In the binnacle, over the compass, is a timepiece so 
arranged that every two minutes it causes a grain of shot to fall 
from a receptacle containing a quantity of similar grains. Under 
the compass is a box open at top, and containing thirty-two divi- 
sions, which correspond to the points of the compass. In an aper- 
ture which has been made in the movable card of the compass is 
fixed a small glass tube, which projects below the card to a short 
distance, and to the upper end of which a small channel leads the 
grains of lead on whatever part of the card they may fall. It is 
obvious that the number of grains of shot in oa compartment of 
the box will indicate the time during which the ship was kept in 
the corresponding direction. 

Ir has been found that the addition of glycerine to gelatine im- 
parts to it new, curious, and useful rties. ixed with 
glycerine, gelatine solidifies on cooling, without losing its ductility, 
and answers well for the hermetically sealing of bottles. For this 
purpose it is yes | n to plunge the neck of the bottle, 
after it has been corked, into the heated mixture, and, after allow- 
ing to cool, repeating the dipping until a sufficiently thick coating is 
obtained. If one-fourth of its weight of Pa is added to glue it 
may be very advantageously used in the formation of artificial bone 
also for imparting elasticity to leather, parchment, or enamell: 
paper. This compound possesses many of the properties of caout- 
chouc, and 'y that of agg penell marks from paper. 
It may be used as @ varnish; a plate tease Gonted with ollie 
red, and varnished with a mixture of gelatine and glycerine, 
assumes @ most brilliant appearance. 





MISCELLANEA. 


THE mammoth white banana of Nicaragua has been successfully 
introduced into California, 

THE Belgian coal trade presents little change; stocks do not 
diminish, and the extraction continues restri 

Ir is stated that a knitting machine has invented in Ohi 
with which a child oan knit Afty paiee of stockings in & 7 -” 

On the Nantes market ordinary Creusot iron. is offered at £8 4s, 
per ton, while corresponding iron from the Haute-Marne costs 
£8 9s. at the same cen 

THE supervisor of one ward in Phi 
9000 dols, will be required to repair the 
culverts, &c,, by the recent rain storms. 

Ow Saturday the foundation-stone of a new harbour at Topquay 
was laid Miss Palk, daughter of Sir Lawrence Palk, . 
M.P. for South Devon, and lord of the manor. 

Ar Poft Mandri a French are at t diligen 

Seaehik Bike, 20k saltecs Porth. the eetend 


that near] 
damage Gel to cteeetn, 





smelting down the old the ancient 
lead mines, and extracting as much as thirty tons of metal a day. 
Iv the little town of Winn, Maine, one hundred thousand hides 
are annu tanned into sole leather at one tannery—said to be 
the largest in the world, 
THE steady ad of the copper standard has greatly encour- 


ed those interested in the Cornish copper mines, and two or 
three undertakings are already spoken of. 

Iris said that the Indians are able to set fire to the combustible 
wooden houses of Western settlers by enclosing g ppowier and 
rags on the ends of their arrows, and tipping them oH percussion 


caps. 

AN available piece of ground adjoining the al Arsenal on 
the river ban! forming a portion of the hel Marsh 
has been with the intention of erecting ditional 
cartridge ites and workshops thereon, 


AN immiense deposit of toccoline ban Per ciel near 
Pescara, in Italy. It is a combustible e ire and 
answers for pavements, About 60 per cent. of refined oil, which 


stores a far more brilliant light than petroleum, may be obtained 
rom it. 

Tuk first ploughing match of the season came off at Bicester, in 
Oxfordshire, last week. The champion prize was won by a local 
man, H. Jackman, with a Howard’s plough; John Goodwin 
another local man, took the second prize, also with a Bedfo 
plough. 

Proressor TYNDALL, Dr, Perey, and Mr. committee 
appointed to report on the best means for impro €, acoustic 

ualities of the House of Lords, have recommen that they 
shall be permitted to postpone full ideration of the subject 
until the beginning of next session. 

Tux French Government have just ordered 800,000 belts to be 
made for the army, each holding a small pharmacy, wherein are 
con: the necessary pie to preliminary 
wound or the stopping of dysentery. ese 800, 
cost only £60,000, about 1s. 5d. each, 

Tue official liquidator of the igri f Boge Company 
(Limited) has notified that the stock in trade of that company not 
having been sold in one lot, pursuant to the advertisement for 
tenders recently issued, he is Jrovered to sell it in such separate 
portions as may suit individual buyers. 

THE cotton trade of Preston is reported to be in an unfavourable 
condition. Two mills, if not more, have been,stopped, several are 
running short time, and a general reduction of the hours of labour 
in the mills is apprehended. The, high price of cotton and the 
deficient ioueelt for manufactured s are the chief reasons 
assigned for this downward tendency in the cotton trade. 


THE sums provided by the Congress of the United States to 
supply all who have lost limbs in the late war with artificial ones 
have produced an extraordinary amount of ingenuity in that kind 
of manufacture. We are told that some are actually walking 
about in patent leather boots on artificial legs that are altogether 
above suspicion, and that artificial hands elegantly gloved are 
made to respond to the friendly shake or gentle pressure. 

Tue Portuguese Government has granted to Messrs. Darley Rose, 
Charles Cooper, and Stephenson Clarke the concession of a tele- 
graph line which is to established between Falmouth and 
Peniche. The concéssion is granted for ninety-nine years, dating 
from 1869, by which date the line is to be established. A tele- 
graph station will be formed at Lisbon, and will be in commu- 
nication with that at Peniche. 

THE new submarine cable proposed to be laid from France to 
the United States will oxtgal from Brest to St. Pierre Miquelon, 
following a plateau which has been sounded very carefully. From 
St. Pierre Miquelon the cable, in order to reach New York, will 
follow the English coast of New Brunswick and the American 
littoral of the states of Maine, New Hampshire, Massachusetts, 
and Connecticut. The operation of submersion is expected to be 
commenced in May, 1868. 


Art the recent Sunbury Petty Sessions Mr. Marryat was charged 
with driving a carriage propelled by steam along the highway 
on the 13th of August, at Hampton, without having a person act- 
ing as guard and —— a red flag in advance, to also with 
being the proprietor of a vehicle without having his name placed 
on a conspicuous part of the same, After hearing the evidence of 
two police constables, the bench convicted the defendant for the 
first offence, £2 and 8s. costs, and for the second 10s, and 8s, costs, 


THE new suspension bridge at Niagara Falls is to be rapidl 
pushed to completion. Contracts have already been made for 
the materials except the wire, which the chief-engineer will soon 
sail to Europe to procure. The towers will be 105ft. high, the span 
1250ft., and the height above the water 175ft. The bridge is 
intended for the passage of carriages and pedestrians, and will be 
one of the most substantial structures of the kind in the country. 
The towers, it is said, will be tae in about four weeks, and 
the bridge opened to the public early next spring. 


Tue trial of the new small cannon, the most terrible arm yet 
invented, continues at Meudon. None know their mechanism, 
except the artillery officers who direct the experiments. Cannon, 
carriages, and ammunition are brought in leather valises, and the 
trials take place behind a screen of planks. All that can be known 
is that at 2500 metres these arms are said to send a perfect hail of 
balls against a target two metres high and one broad. At that dis- 
tance the balls pierce an iron plate two centimetres thick. Each 
cannon can fire twenty shots in a minute, and two men suffice 
for the transport of the arm, the carriage, and the ammunition. 
Is it true? . 

THE important new Act on railways, passed on the day of pro- 
rogation, has been just printed. The rolling stock of railways is 
now protected from creditors. Where judgment has been obtained 
an — may be made for the appointment of a receiver, 
and, if necessary, of a —~ on’ application by petition in a 
summary way to the Court of Chancery, and all money received 
by the receiver, after due provision for the working expenses of 

e railway and other expenses, to be applied and distributed 
under the tion of the court, in payment of the debts of the 
company. Where a company cannot pay their debts, the directors 
may prepare a “‘scheme,” and apply to the Court of Chancery. 
The scheme is to act as a stay to legal p ings, and on ce! 
assents the Court may confirm the scheme, and it is to have the 
same force as if sanctioned by Parliament, Alterations have 
made as to loan and share capifal, As to the purchase of 

e py A value the same is now to be appointed by 

d of and a valuation is to include the amount of com- 
1D 
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WE give above a half sectional elevation, through the boiler 
house, of the Abbey Mills Pumping Station, showing a back view 
of a portion of the engine house. The mode of setting the 





boilers, the arrangement of the steam drums, &c., will be readily 
understood. In our next impression we shall bring our notice of 
the station to a conclusion, with a complete sectional elevation 





ae 


throughfthe engine house, showing the engines, pumps, &c., and 
details of such portions of the machinery as have not yet been 
noticed in our pages. 








ON COVERED LIFEBOATS.* 
By Mr, GEorGE Maw, F.G.S., F.S.A., &c. 


THE paramount interest which attaches to the subject of the 
saving of life from shipwreck must be my apology for submitting 
to the Association a few brief remarks in advocacy of covered life- 
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it appears to me lifeboats for service from vessels at sea should be 
constructed. 

In boats employed in shipwreck service from the shore the 
power of navigation is of course of the most prominent importance, 
and a construction is aimed at combinin is quality with buoy- 
ancy and seaworthiness; but with vessels foundering in the open 
sea there has always ap 
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--= me a singular want of those ap- 
~ pliances for the preservation of life 
which the peculiar necessities of 
the situation would suggest. In 
this case, — the power of 
= navigation or locomotion seems 
really a matter of but secondary 
importance, the only alternative 
= to certain death in the foundering 
of an ocean-going ship is almost 
without exception the peril of an 
open rowing boat, 
- _ The possibility of constructing a 
—— close ye ees to the 
== sea, and capal of supporting 
= much more than its on wae 
can scarcely be demonstrated. 

The frail glass bottle which has 
= often been used as the messenger 
- of disaster travels thousands of 
miles uninjured, and an iron buoy 
- or @ barrel cast away in the 

roughest sea has no chance of 
sinking if water-tight. 
purpose confining shipwrecked 
mariners in such close quarters, 
but it does ap to me that some- 
thing in the shape of a boat with 
the certainty of flotation of a close 
vessel could be substituted for 
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boats. 
lescribe in the simplest outline the general principles upon whic 


I will not attempt to occupy the time of the section with | 
the amount of detail the subject seems to invite, and shall —, 
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the perilous risk of an open boat. The loss of 


the London 
was very suggestive on this point: it has been said that she 


| would not have foundered had the glass hatchway over her 
| engine-room held good and kept the sea out. In a great ship 


the difficulty of such a water-tight construction is connected 
with the requirements incidental to her navigation, and increases 
with her size; butin the construction of a small closed boat, devoted 
solely to the purposes of a lifeboat, nothing seems to be easier than 
to combine sufficient — with a moderately light build. I 
would have, in fact, a light boat-shaped iron caisson somewhat after 
the construction of the celebrated “‘cigar-ship” with a hinged 
manhole (say 3ft. or 4ft. in diameter) odisently large to be easy 
of access, and ee closed. 

The shape of such a boat would of course be capable of various 
modifications in relation to size and other requirements, but I have 
shown on the accompanying diagram a form that has suggested itself 
to me as easy of construction and suitable to carry twenty or thirty 


passengers. 

Assuming, then, the ibility of building such a boat inaccessible 
to the water, the important question is how to make this 
quality compatible with the proper means of ventilation. 

I would suggest that there should be two points accessible to the 
air, so as to insure, with small openings, its proper circulation, and 
I have represented on diagram No. 2 a whodien construction for the 
purpose of providing a free passage of air and exclusion of water. 

It must be borne in mind that the submergence of the venti- 
lating points, placed above the average line of flotation, would only 
be intermittent; and whilst providing for these being perfectly 
close, even if constantly submerged, they would in practice be 
generally accessible to the air, though occasionally closed during 
the bi ing of a wave. A, A, A is a bent tube, B, B two valvular 
openings ted by a bal crank C, C on a centre D, to one 
end is suspended a float E, which, when out of the water, is 
slightly heavier than the counterpoise keeping the two valves B! 
and B? open for the free passage of air into and out of the boat. 
Now the inverted end of the tube is the only point by which 
water can enter the boat, but on its ascending the tube the float E 
would rise and at once close the valves and stop its further ascent. 
Even if the valves B* were not absolutely water-tight a moderate 
leakage would be of no consequence, as any water accumulating 
above it would be at once dis ed on the recession of the wave. 
To place these valves under the entire control of the inmates, 
though they would be self-acting, I propose attaching a handle F 
to the innermost valve B', so that the valves could be opened or 
entirely closed at the option of the inmates. 

The fitting up of the interior of the boat is a matter of such 
secondary importance that I need not go into details, my <4 
to observe that a stove might be connected with one of the 
valvular openings; this would provide the means of coo! and 
assist ventilation. Water tanks, store rooms, &c., would of course 
also form necessary parts of the internal arrangements. 

Though the means of certain flotation is the all important point, 
there is no reason why the covered life buoy should not so far 
approximate to the form and characters of am ordinary boat as 
to be enabled to carry rigging and steerage apparatus, to be 
kept in readiness below deck for opportunities of its favourable 
use. 
Such a life boat could not under ordinary circumstances founder. 
The size would be adapted to that of the ship and the number of 
the crew, but I believe it could be brought within such dimensions 
as would enable any ag | ship to conveniently carry one 
large enough to contain the whole of its human freight. The life- 
boat might even be loaded on inking vessel, and on 








the sinking 
being set free would not be subject to the risk of the swamping of 
an open boat, 
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ON TUNNELLING BY MACHINERY.* 
By Mr. Herman Havpt, C.E. 

In drilling rock by hand three movements are observable—first, 
a reciprocating or back and forward movement; secondly, a rota- 
tion; thirdly, a feed or progression, as the drill penetrates. A 
machine to accomplish the same object must have the same move- 
ments, and the best drill is the one which accomplishes them all 
in the most simple manner, with greatest certainty, with least 
liability to derangement, and with the smallest expenditure for 
repairs. Numerous attempts have been made to construct machine 
drills, but it is believed that the drill of M. Sommelier at Mount 
Cenis has been heretofore the nearest agg epee to success, 
The length of the Mount Cenis drill is 106}in., its weight between 
600 Ib. and 7001b., too great to be handled except by machinery; 
its length permits holes to be drilled only in directions nearly 
parallel; its parts are numerous, its liability to derangement 
great; the cost of repairs so considerable that the expense of 
tunnelling exceeds the cost by hand labour. A section of the 
Mount Cenis drill is given in Fig. 1. 

The extreme length of the Haupt drill, Fig. 5, is only 32in., 
considerably less t one-third the length of the Mount Cenis 
drill; it can be turned in any direction whatever; two machines 
on the same stand can at the same time drill holes in directions 
nearly at right angles to each other. It weighs about 125lb., and 
one man can lift it, handle it, or walk away with it. Its parts are 


so few and simple that it seems certain that no improvement can 
ever be made to reduce the number of parts even to the extent of 
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a single piece, and yet it contains all that are required for the 
movements. It is not liable to derangement. The wearing parts 


are inexpensive and easily renewed; every part is accessible for 
oiling. Any one drill can be removed pom | another inserted with- 
out stopping any other machine. The drilling tools are inserted 
at the k not at the forward end; a minute is sufficient 
time to take out one and insert another. The cost of tunnelling 
is expected to be so much less than the cost by hand labour that 
a company has recently been organised in the United States to 
take contracts for tunnelling at the cost of hand labour, who 


expect to make very large dividends from the profits. The outla: 
for machinery and power on this system, with the direct appli- 
cation of steam, is not one-tenth of the expenditure required on 





the Mount Cenis or Hoosac plans. 

The Reci ing Movement.—The reciprocating movement in 
nearly all ~— ~~ is produced by the to and fro motion 
of the piston. points to be determined in connection with 
this movement are the diameter and stroke of the cylinder and the 
form of valve. If the drilling tool is connected with the piston, 
and the blow upon the rock is given by the direct action of air 
or s' the pressure = square inch being assumed, the diameter 
of cylinder necessary pn Ad Tage pe teem pe 
determined; a diameter of cylinder of 4jin., with a piston rod of 
2}in., will leave an annular ring of 9,4; square inches for the 
power to act upon; a pressure of 60 lb. per square inch will give 
a total force upon the piston of 560 Ib., this is found to be 
sufficient to strike a blow as hard as the steel used in the drill 
points can stand. The force of the blow is almost entirely indepen- 
dent of the length of stroke, and it therefore follows that the 








stroke should be as short as will fulfil the other essential condi- 
tions of moving the valve, rotating and feeding. For these pur- 
poses four inches is found tobe a convenient length, and the capacity 
of the cylinder is determined to be 4jin. diameter and 4in. stroke; 
allowing a thickness of piston of 2jin., and a small space for 
clearance at the ends, the inside length of cylinder is about Sin. 
Drills constructed with larger cylinders involve a very t and 
yee | waste of power. At each stroke two cylinders o 
steam or air must be expended. The travel ofa piston per minute 
o-— - exceed a = number Lome, ow “> - Ge —_ - 
ong or short, consequently any in the length of stroke 
must diminish the number of blows per minute with a given velocity 
of piston. Assuming 250ft. per minute as the proper velocity of 
_—. the travel es = oe will 27, a the —_a 
lows per minute . imating power upon 
piston as 5601b., travelling over a space of 250ft. per minute, the 
peaeenene of the drill engine would be equivalent to about 4}- 
"Volks, Yor ordinary orank engines the slide valve’ UL adapted, 
we.—For engines the ve is we 
but for drilling engines the ordinary form is seriously objectionable. 
Whatever may be the mode of connection between the piston rod 
and valve the into the cylinder must be by a gradual 
sliding movement, w opens the port for the admission of air or 
steam into the forward end of the cylinder before the stroke is 
fully completed and the blow given upon the rock. It is obvious, 
therefore, that the steam or air is en’ and retarding the 
velocity of the at the very point where itshould be 
To overcome the difficulty the author and 
balanced spring valve, the operation of w! 
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The arm which moved the valve was not connected with the piston 
rod, but was operated by springs; each movement of the piston in 
either direction would set one spring, and upon reaching the end 
of the cylinder would touch a trigger and release the spring at the 
opposite end, shifting the valve by an instantaneous movement, 
but not until the stroke had been completed. The ‘age valve is 
_more simple, and operates in a similar manner, the chief object 
being to allow the piston to complete its stroke before the valve is 
shifted. The form of valve now used is shown in Fig. 2. It is 
nothing more than a piece of pipe on which four rings are shrunk 
and accurately turned to fit the cylindrical steam chest in which it 
moves; the two middle rings open and close the ports precisely as 
in a slide valve when its position is shifted. If this valve had a 
rigid connection with the piston rod it would be a balanced slide 
valve moving with very little friction, but possessing no other ad- 
vantage; but the rod which moves the valve is not rigidly attached 
to it; it terminates in a piston iv the middle of the tube, on each 
side of which are spat springs, held and compressed by rings 
screwed into the ends of the tube. When the stops on the valve 
rod are struck by the arm on the piston rod the effect is not imme- 
diately transmitted to the valve, but the spring yields to a certain 
extent to the blow before the inertia and friction of the valve are 
overcome. This gives the piston power to travel some distance 
after the stop is struck before its motion is retarded by the admis- 
sion of steam. The perfection of a valve for a i bs ar 
would be one which would fulfil the following conditions :—1. A 
balanced valve requiring but little power to effect its movement. 
2. A valve that will always be in such position as to leave one of 
the steam ports open so that the engine will start without diffi- 
culty, delay, or moving the valve by hand whenever steam is 
admitted. 3. A valve which will not open to admit steam at the 
end of the forward stroke so early as to retard the force of the 
blow, but when the blow is given will shift instantly to admit 
steam for the back stroke. All these conditions are fully com- 
plied with in a form of valve recently designed by the author. It 
is represented in Fig.9, and consists of the following parts:—A tube 
or rod, 1,2, sliding within a cylindrical steam chest, and surrounded 
by rings which fit tightly, and form the rubbing surfaces of the valve, 
A valve rod passing through a gland at the forward end of the 
steam chest, and connected with the valve either in a rigid man- 
ner or by the interposition of springs to relieve the blow upon the 
end of the steam chest. A stop on the valve rod so adjusted that 
when thearm, 2, or the piston rod is a4 the end of the back stroke, 
it will place the valve in proper position, with the spiral spring, 4, 
around the valve rod compressed, and the valve fastened by the 
trigger, 5, which is pressed down by the spring, 6. The trigger, 5, 
has upon it two adjustable stops, which can be placed in such 
position as to shift the valve at the proper part of the stroke. 
‘When the arm, 2, commences to move forward, it has no effect 
upon the valve rod, which remains fastened by the first stop, but 
when the arm, 2, reaches the second stop, 7, the trigger is raised, 
the spring relieved, and the valve rod instantly projected forward 
by the recoil of the spring. As the stop, 7, is adjustable, the 
length of stroke may be regulated at pleasure, but the expenditure 
of steam will not be reduced by shortening stroke, unless a portion 
of the spaces at the ends of the cylinder be filled with solid 
material, or the piston lengthened. 

Rotation.—In the author’s drill with the momentum feed the 
rotation is accomplished by the mechanisin represented in Fig. 4. 
The gripper box which holds the drill rod, and rotates with it, is 
cut on its circumference with teeth, the position of which is 
marked 5, 5; a ring, 6, carries a pawl, which engages the teeth of 
the ratchet. To the ring, 6, is attached a projection or stud, which 
moves in an inclined slot in the outer case, 7,7. To hold the 
rotation thus given a second ratchet is cut on the projecting edge 
of the gripper box at 2, 2, and against this ratchet is pressed a 
pawl in the form of a piece of steel 5in. long, contained in a box 
or recess on the side of the case marked 3, This piece of steel acts 
asa guide, and allows the drill to rotate freely in one direction, 
but engages the teeth of the ratchet, and prevents any motion in 
the opposite direction, In the second form of drill represented in 
Figs. 5, 7, and 6, the outer case at the rear end is dispensed with, 
and a guide, 1, Fig. 6, upon the front end is substituted. This 
guide supports the arm, 2, which moves the valve, and is also 
provided with a spiral slot, through which passes a stud, 4, carry- 
ing a pawl which moves the ratchet, 3. In this form of drill 
only a single ratchet is required, but there are two pawls, one in 
the stud, 4, to effect the rotation, and the ovher in the arm, 2, to 
prevent slipping. The arm, 2, with the riags which embrace the 
piston rod, may constitute but a single piece, and enclose the 
ratchet in such a manner that to become loose would be impossible, 
but in two pieces its construction is less difficult. The ratchet is 
firmly attached to the piston rod, and secures the rotation by 
turning it, and with it the box which holds the feed nut at the 
rear end of the cylinder, which box is also connected with the 
drill holder by a feather in the box sliding in a groove in the tool 
holder, thus securing a positive rotation. 

The Feed Movement.—The principle of the momentum feed may 
be illustrated in a familiar manner. Ifa person should be driving 
rapidly in a vehicle which should be suddenly checked by coming 
in contact with an obstruction, he would be thrown forward with 
violence. So also if a drilling tool should be held in such a 
manner that the tool bolder could be suddenly checked, while the 
tool itself could move forward, a progressive movement would be 
the result each time that the check was given. Such a check to 
the momentum of the tool holder would of course diminish to 
some extent the force of the blow upon the rock, but if this check 
should only be given at intervals the loss of effect would not be 
serious, and even at such times the blow would be heavy from the 
momentum of the drill-rod itself, the velocity of which is but 
slightly retarded. The mechanism for effecting this movement is 
represented in Fig. 4, the parts of which will now be described 
and the mutual action explained:—1. Represents the stud which 
moves in a spiral slot in the case 7, to rotate the drill. 2. A 
ratchet on the gripper-box to prevent rotation in the wrong direc- 
tion. 3. A steel guide and pawl pressed against the ratchet 2 by 
a spring to hold it in position during the forward movement. 4, 
Box bolted or rivetted on 7 to contain 3. 5. Ratchet cut in 
gripper-box to effect rotation, 6. Ring which carries pawl, and 
which is moved by the stud lt, to effect rotation. 7. Cylindrical 
case bolted on end of steam cylinder which protects the working 
parts and carries the guides for the ratchets. 8, 8. Line of rear 
end of steam cylinder. 9, 9. Anvil or stops which, coming in con- 
tact with projections 18, and face of gripper-box 11, detaches the 
drill-rod and: gives a feed. 10. Tndiatrutber ring interposed be- 
tween the anvil and the end of the cylinder to relieve the concus- 
sion. 11. Gripper-box containing the wedge-shaped pieces or 
grippers, 15, which hold thedrill-rod 17. 12, Collar on end of piston- 
rod. I. Volute spring interposed between the collar 12 and the 
grippers 15. When the motion of the gripper-box is checked by 
coming in contact with the stops 18 the drill-rod 17 moves forward, 
the spring is compressed, and the grippers are pushed backwards 
over the rod, taking hold at another point back of the first, and 
thus giving a forward feed. 14. Washer which is bevelled to pre- 
vent the grippers from falling out when the drill-rod is removed. 
15. Grippers to hold drill-rod, the surfaces of which, as also of the 
drill-rod, may either be smooth or ridged. If smooth the surfaces 
must be free from grease or the adhesion will not be sufficient to 
prevent the drill-rod from slipping backwards and thus losing the 
feed. 16. Follower, which, by being screwed into the back end 
of the gripper-box, compresses the spring 13, releases the grippers 
15, and permits the drilling tool and holder 17 to be readily with- 
drawn from the rear end without interfering with the work of any 
other machine. 17. Drill holder. 18. Projections of about one- 
third of an inch on the gripper-box, which, coming in contact 
with the anvil or stop once or twice in a rotation, produces the 
feed. The three diagrams A, B, and C all refer to Fig. 4, and 
the corresponding parts have the same numbers. It will be 
es from this description of parts that the feed is given 





the stops on the cylinder head; this causes the drilling tool 
to be projected forward until it strikes the rock, when the recoil 
of the volute spring forces the gripper pieces which have been 
forward back into their places, and they grasp the drill rod further 
back than before the concussion. e force of the blow is 
relieved by the gun ring, and the pieces which received the blow are 
easily detached and renewed; they are made 7 hard and do 
not wear or batter rapidly. It will be perceived that this feed is 
perfectly self-adjusting, and that it is given before the drilling 
tool comes in contact with the rock; consequently the strain re- 
ferred to as a fatal objection to other contrivances for feed is 
avoided. 

Haupt’s Screw Feed.—Although the momentum feed performs 
well, and none of the parts connected therewith have broken in 
any of the coperments that have been made for a long time, it is 
complete ipsed by another contrivance. It consists simply in 
allowing the forward movement of the piston instead of rotating 
the nut directly, to compress a spring which on the back stroke 
produces the rotation by its and thus gives the desired 
movement at a time when there is no strain whatever upon the 
parts. Fig. 8, diagrams A, B, C, illustrate this movement. 1. 
Represents the drill holder passing through the hollow piston rod 
2, and the nut 3. 3. The nut 3 contains a square thread with a 
pitch of about one-fourth of an inch, fitting a similar thread 
around the drill holder 1. 4. A metallic box enclosing the nut on 
all sides; this box is in two halves opening with hinges at 5, 5. 
6. A ring which carries a projection sliding in a spiral groove in 
the box 4; by slipping on the ring and then turning it, the two 
halves of the box are drawn lightly together and securely clamped. 
By taking off the ring the box is opened, and the nut and rod 
immediately withdrawn. The nut can be made in halves if 
desired, but it is not necessary. 7. A ratchet cut around the pro- 
jecting edge of the nut 3, which is rotated by the pawl 8, and held 

y a spring, s, 8. A pawl attached to and working in a recess in 
a rectangular piece of steel, 9; this piece slides in a recess in 
the box 3, and carries a rack working into the teeth of an are on 
the bent lever 10. 10. A solid lever with the arms nearly at right 
angles, and the fulcrum around a stout pin in the side of 
the box 4. 11. A rod projecting forward from the box 4, and ter- 
minating in an adjustab!e knob by which the length is regulated. 
When this rods comes in contact with the end of the cylinder, the 
other end acts on the lever 10, raises the pawl 8, which slips over 
the ratchet 7, without turning it. At the same time a very stiff 
spiral spring 12, is forcibly compressed. On the back stroke the 
spring reacts, pulls the pawl, and rotates the feednut. The parts 
are so proportioned and adjusted that the pawl may engage one, 
two, or three teeth, or none at all, according to the feed. If the 
drilling tool feeds forward too rapidly the movement of the rod 
and the throw of the ratchet are lessened, and a perfect compen- 
sation is secured, thus fulfilling every condition of a perfect self- 
acting and self-adjusting movement. 

Mode of Mounting the Drills.—-The satisfactory prosecution of 
mining or tunnelling operations requires not only that a drill or 
perforator should be provided that is applicable to the purpose, 
but it must be so mounted as to permit its convenient use. 
The conditions to be fulfilled in mounting the drills are, 
1, that the plan adopted shall admit of the erection and removal 
of the drills in the shortest possible time; 2, that it shall permit 
the resumption of drilling operations as quickly as possible after a 
blast, so as to secure the greatest number of blasts in a given 
period of time, the progress being in proportion to this number; 
3, that the drilling of the holes should interfere as little as possible 
with other operations, especially with the removal of the débris ; 
4, that the most perfect mobility should be secured, admitting of 
drilling in any position, at any angle, or at any elevation; 5, that 
the adjustments of the drills, and the fastening of them in any 
desired position, should require the least possible period of time; 
6, that the manipulation should be effected with the smallest 
number of attendants; 7, that if any drill should break, another 
can be inserted without delay, and without stopping any other 
machine. The Mont Cenis drills are mounted on an iron frame 
of considerable size and weight, which is supported on wheels and 
runs forward upon a railroad track. The perforators can be moved 
horizontally or vertically, on arms which admit of these motions, 
but their extreme length does not permit holes to be drilled at an 
inclination varying much from the direction of the gallery. The 
machine is so large, and the spaces on each side consequently so 
small, as not to permit the convenient removal of the débris when 
the perforators are at work, consequently there is considerable 
delay in resuming operations after a blast, independently of that 
which is caused by the defective system of ventilation. In conse- 
quence of these difficulties it has been found practicable to blast 
only two or three times in twenty-four hours. In the experiments 
made by or under the direction of Mr. Haupt, several modes of 
mounting drills were tested. The frames which supported them 
consisted of one, two, or four columns, each column placed verti- 
cally, and carrying stout screws with steel-pointed head at both 
ends. The support was derived from the top and bottom rock, 
into which the points were firmly screwed. The stand with a 
single column did not afford the drills a sufficiently firm support, 
and it was soon succeeded by one with two and afterwards with 
four columns. Fig. 15 represents a stand containing four drills 
mounted for use; the total height is 6ft. There were eight large 
screws like jack screws, two in each column, which were forced 
into the rock at top and bottom, and secured by jam nuts to pre- 
vent loosening. The support of each separate machine consisted 
of trunnions cast on the sides of the drill cylinder. ‘These trun- 
nions rested in sockets clamped to slotted pieces, which moved 
vertically along the columns, and were secured by screws. The 
trunnions permitted a rotation around a vertical circle, while the 
slotted pieces on the sides allowed a horizontal movement of about 
20 deg. One of these columns was used as a steam pipe, another 
to carry away the exhaust. The connections with each drill were 
by means of pieces of rubber hose, as shown in the figure. Six- 
teen of these drills and five stands were constructed for use in a 
tunnel in Pennsylvania in the fall of 1865, and some experiments 
made with them; but owing to the suspension of operations, in 
consequence of the failure of the company, no regular work was 
done. The experiments, however, were of great value, from the 
facts and the experience which they furnished. It was found that 
there were too many screws about the drill stand. Eight screws 
required to be pressed against the rock to hold the stand, followed 
by jam nuts to keep them tight. Sometimes these screws had to 
be run out to an inconvenient length, or blocking had to be 
resorted to. Then, again, too many small screws required to be 
turned to place each drill in position, and although the time 
required for each screw was small, the aggregate was consider- 
able, involving too much loss of time. Another practical diffi- 
culty was found to exist in the use of two of the columns as 
steam pipes; the men in moving the stands would fre- 
quently grasp the hot pipes instead of the cold ones, and 
from this cause there was a liability to accident by letting the 
stands fall. <A careful consideration of all the inconveniences 
found to exist in the use of the four column stand as originally 
constructed has led to the substitution of keys or wedges instead 
of screws wherever practicable, and the final result of many im- 
provements is exhibited in the stand with two columns, repre- 
sented in Figs. 13 and 14. Instead of four set screws at the 
bottom the base rests on a cast iron tripod 1, in which are three 
steel points, which, by means of a ball and socket joint, 2, accom- 
modate themselves to the inequalities of the surface, and require 
no adjustment whatever. The base is hollow, and divided by a 
transverse partition into two apartments 3, 4, into one of which 
the live steam is admitted and into the other the exhaust. The 
connections of the steam and exhaust pipes are shown in 
Fig. 13. The top of the base is shown in Fig. 16, with the 
position of the three steam connections and globe valves 5 
and the three exhaust connections 6, which require no valve 
On the base the two columns are placed, and attached by means of 


the projections on the gripper-box coming in contact with | a screw cut on the outside of the column, or by rivets. The most 


c° nvenient mode of attachment is ing projections on the 
e, over which the columns can be secured byrivetting 
The size of the columns should be about 4in. exterior diameter. 
the thickness jin., and the material htiron. The connection 
at the top is means of a strap, 7, 2in, deep, jin. wide, with 
rings, 8, to embrace the columns tightly. To obviate the loss of 
time and the instability which t from too great length of the 
top screws, a second tube is provided to slide inside the column, 
like the tube of a telescope oe details, Fig. 12). This tube may 
be extended 1ft. or 18in. at one movement, and held by a pin, 9, 
which passes through holes in the column, and upon which the 
bottom of the inner tube rests. The inner tube at its top end 
carries a nut, 10, to which it is rivetted, and through this nut 
passes the steel-pointed set screw 11, secured when in place by a 
jam nut 12, or by passing a rod throngh the holes in the screws of 
the two columns, which furnishes a convenient mode of locking 
them. Each stand may contain three or four drills, but three is a 
convenient number in driving a tunnel gallery 6ft. high. The 
distance between thecolumns of each standis 10in., or 18in. deepfrom 
out to out. The number of stands in use will depend upon the 
width of the gallery. In a heading 6ft. high and 15ft. wide it 
might be expedient to use four stands mounting twelve drills in 
order to secure the most rapid progress ible; but two 
stands with six drills would give very satisfactory results, as 
two or more sets of holes could be drilled before blasting. 
Each drill is mounted on a cross bar 12 (see details, Figs 9, 
ll, 17, 18), attached to the columns by means of clamps 13. 
These clamps are made in two symmetrical halves, cast from 
the same pattern. A projection in front carries the bar 12, 
which is secured by keys on each side of the clamp, Fig. 15. 
The back part of the clamp is circular in section, and a ring 
screwed around it holds the parts together securely. (Fig. 11, B). 
To prevent movement a block or clamp piece of iron or brass, 16, 
fits in a recess in the clamp, 17, the inner surface of which is 
curved to fit accurately the surface of the column with which it is 
in contact. It is pressed tightly against the column by means of 
a key, 18, driven behind it, and in a direction at right angles to the 
direction of the clamp piece. The keys are all wired, 20, and the 
clamp pieces notched, so that when loose none of them can fall 
out, or be removed without taking out the wire. The ring which 
is screwed on to connect the two halves of the clamp has notches 
on opposite sides through which the key passes, so that the key 
not only presses the clamp ro firmly against the column, butatthe 
same time holds both it and the ring in place, so that neither can be 
removed. This description of the clamp which supports the forward 
end of the drill will also answer for that which supports the rear end, 
except that the latter must have an eye, 14, Toonsh which the 
brace rods, 15, are passed. These clamps are also cast in two 
symmetrical halves, but, instead of the ring to hold them toge- 
ther, there is at the rear end a cap containing a hole through which 
the brace rod passes, and an independent clamping arrangement, 
similar to that already described, to hold this rod. The cap serves 
as a swivel, and is prevented from unscrewing by the which 
passes through it. The keys are placed at right angles to the 
clamp _ and to the rods, in which position the jarring, pulling, 
or pushing on the rods will have but little tendency to loosen 
them. A third form of clamp, represented in Fig. 17, connects 
the drill cylinder at its forward end with the cross-bar which sup- 
ports it. A plug is screwed into the cylinder, which passes through 
a hole in the clamp, and is secured by akey. A recess in the 
cylindrical part of the clamp also admits a key to fasten it on the 
cross bar. To hold the drill when at work, especially in com- 
mencing a hole, two points of support are necessary; after the 
drilling tool has penetrated a few inches the hole itself affords a 
firm support. The cross bar, 12, holds the forward end of the drill 
cylinder, and the brace rods, 15, passing through the eyes of the 
clamps, hold the rear end. These brace rods are about ten inches 
long; they are straight and round, three-quarters of an inch in 
diameter; they are connected with the cylinder by means of an 
eye, 20, Fig. 10, which passes over a pin, 21, screwed into the end of 
the cylinder. The eye is prevented from falling off by means of a 
wire through the end of the pin. The rod is furnished with a 
universal movement by means of the joint, 22, in connection with 
the eye, 20. All the parts connected with the support and move- 
ment of the drill upon the stand have now been described ; it 
remains to explain the manipulation required to place the drills 
in position. It will be observed that there is not a single screw 
connected with any of these movements, that keys have been 
substituted in every instance, that the keys are placed in a direc- 
tion at right angles to the direction of the jar or strain, so that 
there is but little tendency to rattle loose; that every clamp piece 
has a transverse notch, through which the key passes; and that 
every key is wired. As the distance between the columns is ten 
inches, while the width of the drill cylinder is six inches, and its 
length ten, there is a play of four inches to the right or left, and 
as the point of rotation at the forward end is about four inches in 
advance of the line of the columns the rear end of the cylinder, 
when placed on one side, will swing clear of the column on the 
other side. This will admit of a range of horizontal movement 
exceeding ninety degrees, a degree of mobility never before ap- 
proached in any previous system of mounting, and impossible with 
any other than a very short machine. In a vertical direction there 
is no limit to the movement; the drills may be placed at any angle, 
from vertical upwards to vertical downwards. As the drill 
cylinder can be placed in contact with either column it is possible 
to work as closely to either side of the tunnel as may be necessary. 
A narrower stand would possess no advantage in this particular. 
To shift the position of a drill it is not generally necessary to move 
the forward pivot; itis only required to loosenthetwocolumn clam 








keys and the two rod clamp keys to secure a movement both hori- 
zontal and vertical. Less than a minute should suffice for this ad- 
justment. The india-rubber pipes which carry the live and exhaust 
steam toand from each drill are not disconnected, except when a drill 
is to besent tothe shop for repairs; they remainattached to the drills, 
andstand and do not interfere with the movements. If a drill point 
should break or become so dull as to require sharpening, the box 
at the rear end which holds the feed nut is thrown open, the drill 
rod with the nut attached is drawn out, and another rod and nut 
inserted; there is no necessity for losing time to back the drill rod 
out by unscrewing the feed nut as in other drills. If it should be- 
come necessary to remove one of the machines from the stand and 
substitute another, this, too, is very rapidly effected. The key in 
the plug at the forward end of the cylinder must be knocked out, 
the wires removed from the pins at the rear end, and the hose 
disconnected, As the hose couplings are made upon an improved 
plan without screws, the whole operation is performed with great 
celerity. All the couplings of pipes and hose are connected by 
simply pressing them together with the hand and disconnected 
by pressing a spring and pulling them apart. In ordinary tunnel- 
ing, the most difficult portion of the labour, and that which con- 
sumes the most time, consists in drilling the holes for the blast. 
At the Hoosac Tunnel, where accurate records of all the opera- 
tions have been kept by statisticians employed for the purpose, 
it appears that the average progress in drilling by hand in the 
talcose slate rock, a rock of average hardness, is 46in. per day 
of eight hours, or about 10min. toaninch. In the same rock the 
machines should readily drill at least 2in. per minute. The sub- 
stitution of machine for hand labour in drilling is therefore very 
important, if other essential conditions can be also complied with; 
these are—1l, a mode of erecting, applying power, and removing 
the drills expeditiously; 2, facilities for resuming drilling opera- 
tions immediately after a blast, without waiting until the material 
blown down has been removed on cars, and without interfering 
with its removal; 3, ample power for operating the drills; 4, 
perfect ventilation at all times. Other conditions of accelerated 
progress, which may be id lary, are—5, a convenient 





ed 


mode of furnishing light; 6, a convenient mode of maintaining 
the alignment and grade; 7, the best mode of loading and blasting 
holes; 8, the mast safe and powerful explosive agent; 9, the best 
mode of protection against stone projected by the blasts, 
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Machinery to Aid in Erecting and Removing the Drill.—This 
tus consists of a low car with wheels 12in. or 14in. in diameter. 

The floor shouldbe level with the top of oo -_ ae 4 
e track, 40in. is the usual mining gauge in vania, 
as it is sufficiently wide, there is no necessit ie checlion an: 
other. On the fioor of the car is laid a circ track on whi 
the two wheels of a trussed lever revolve. A centre pin keeps the 
wheels on the circle. The trussed lever is about 20ft. long from 
the centre to the forward end, and 15ft. at the rear end; at 
the top are two ties of angle iron which also serve as rails for the 
wheels of the smaller roller which carries the counter- 
weight. Four braces support the end, and form the truss. At 
the forward end is a swivel, from which is suspended two short 
pieces of chain, with hooks to clamp the columns, and grasp them 
at any point. The counterbalance weight is run out by means of 
the crank, to a sufficient distance on the short arm, to or 
nearly balance, the weight of the drill stand. The angle iron is 
pierced with holes, and a pin holds the weight in any position; 
when the stand is laid on the car the counterbalance weight is 
rolled to the centre, when the lever can be removed from the 
stand and another picked up and transferred to the car in a 
similar manner. To understand the advantages resulting from 
the use of this apparatus, it must be observed that when a blast 
is made the great mass of rock falls immediately in front of the 
face, and very little of it isprojected more than two or three yards. 
A movable section of track can therefore be laid to within 15ft. 
or 18ft. of the face by turning over a few stones, if any are in 
the way. The long arm of the trussed beam will then reach en- 
tirely over the pile of stones, and place the drill stands just where 
they are required. The base of the stand occupying a space of 
only 8in., and its distance from the face of the rock being less than 
2ft., the stones within this distance can be thrown back in a few 
minutes, without waiting to load them upon the cars. If any 
piece of rock is too large to be readily removed it can be picked 
up by the trussed beam in the same manner as the drill stands. 
As soon as a space of 2ft. from the face of the rock has been 
cleared the stands can be placed, the pipes connected, and the 
drilling resumed; and while this operation is progressing cars can 
be brought forward, and the material removed before the next 
set of holes shall be prepared for blasting. 

The power used is supposed to be steam, and the manipulations 
described have reference to its use; but if compressed air should 
be employed they would be very similar. In the use of steam itis 
pode on that the joints should be tight and the glands all acces- 
sible, so that they can be tightened if found to leak, also that the 
exhaust steam, instead of being allowed to escape into the tunnel, 
should be carried away by a separate pipe. The car upon which 
the drill stands are transported is connected by rigid couplings 
with a portable boiler, and carries in a secure position beneath 
the axles the steam pipe which supplies power to the drills. The 
end of the steam pipe projects about a foot beyond the front 
end of the car, where there is a globe valve, and the continuation 
of the pipe is by about 10ft. of gum steam hose and terminated 
with 10ft. of metallic pipe, having upon it as many nozzles as it 
is proposed to use stands. To each nozzle is attached 2ft. or 3ft. 
of ijin. gum steam hose, which connects the steam pipe with the 
base of each stand. It will be observed that the only connec- 
tions to be made in applying steam will be a single one at the 
base of each stand. The gum pipes belonging to each stand are 
not disconnected except when a cylinder is to be removed from 
a stand and another inserted. The short pieces of hose connected 
with the 10ft. of metallic steam pipe which lies in front of the 
stands remain permanently attached thereto, and when the stands 
have been placed upon the car ready for removal the piece of 
metallic pipe with its attachments is laid on top, the flexibility 
of the gum hose permitting this to be done without inconve- 
nience, The pipe to carry away the exhaust should be larger than 
the steam pipe, say 5in. or 6in. in diameter. This pipe is also 
10ft. long, lies in front of the stands beside the steam pipe, and is 
furnished with the same number of nozzles and short pieces of 
hose. The exhaust pipe and hose may be light and thin, as the 
pressure is very slight. The continuation of the exhaust pipe into 
the vacuum box should be by short pieces of gum pipe in Cagthe 
of 10ft. or 12ft., so as to admit of convenient extension as the 
work progresses without extending the vacuum box more 
frequently than in lengths of about 16ft. This piece of 
exhaust pipe with its attachments is also to be removed 
with the stands preparatory to a blast and placed on the car. 
The track upon which the car runs is a temporary one, 
composed of sections of two rails, each 12ft. long, connected by 
cross rods. As the car is run back these sections, which are very 
light and readily handled, are lifted ana placed upon the car to 
the extent of about six sections, beyond which there is not much 
danger of breakage. It has been stated that the car is attached 
nage gger to the boiler or steam generator, and to this must 

also attached a tender with fuel and water. Twelve drills 
would require a 40-horse power boiler, weighing about 3500 lb.; 
water in boiler, 1500lb.; water to run drills an hour, 2200Ib.; 
drills and stands, 2000 1b.; fuel for an hour, 5001b.; car, tender, 
&c., 3000 lb. Total weight to be moved, say seven tons. Three 
men should be able to push the train, but it is proposed to cast the 
large wheels of the boiler with teeth on the flanges, and use a 
pinion and crank to move them. The means proposed for re- 
moving the powder smoke are the same as those for ventilating 
the tunnel and furnishing draught for the boiler, which willbe more 
fully considered under the head of ventilation; it is sufficient to 
state here that an air box is carried in the angle of the tunnel, to 
the very face of the rock; that it is protected by piling stones or 
logs upon it, that a vacuum is ped 20s in the pipe by suitable 
means on the outside of the tunnel; that the powder smoke and 
vitiated air are drawn into this pipe, and carried out without being 
allowed to poison the air of the whole tunnel, as is the case where 
air is forced in by compressors, and the smoke driven out at the 
end. The means of applying the power are very simple. In the 
first attempts of the inventor to use steam in tunnelling, the 
boiler was stationed about 150ft. from the perforators and the 
steam carried for this distance in pipes. To accommodate the 
length of the pipe to the advancement of the work the last joint 
was made with a smaller pipe sliding within a larger one, and a 
section of gum hose, or rather several pieces of smaller diameter, 
connected the steam pipe with the drillstands. This arrangement 
was much more inconvenient than that which has been described, 
in which no extensions of steam pipes are necessary, but only a 
gradual advance of the steam generator on the track as the work 
progresses. This permits firm and permanent joints, except at 
the stands; and if one of these connecting joints should become 
detached, and permit the escape of steam, the men are in no 
danger, for they are behind, and, by the system of ventilation 
adopted, the air moves towards the face of the work, and the 
escaping steam would be drawn into the vacuum box before it 
could escape into the tunnel to any considerable distance; besides, 
the supply valve at the boiler would be immediately closed by the 
attendant and the steam shut off. As only two attachments are 
to be made to each stand to set the drills in motion it becomes a 
matter of comparatively little consequence what form of coupling 
is adopted, as but little time can be lost in making the connection. 
The case was very different when the steam and exhaust were 
carried 150ft. in pipes, which had to be taken up and relaid at 
every blast. Still it is desirable that an operation that can be 
rformed in a second should not consume a minute; and a coup- 
g which will be secure, and which can be attached and detached 
by simple pressure, without turning a screw or using a spanner, is 
desirable. The supply of water for the holes while drilting does 
not require that a constant jet should be injected into each hole 
while being drilled. A supply at short intervals is sufficient. The 
report of the commissioners on the Hoosac Tunnel states that the 
provision for injecting water into the drill holes was only partially 
availed of. The water question is a very simple one, and presents 
no difficulty. 

Power for operating driils.—The first suggestion for transmitting 
power to drive machinery in tunnelling appears to have been made 





by Chevalier Mauss, in his report on a 

Alps. ‘This engineer, who had su transmitted’ power to 
a di of two miles, for the purpose of working inclined 
ree a ceae Conetiren Boe 


Jan of Chevalier we wat Doses tested, and subse- 
cuenity that of Mr. Sommellier ils adbelates was adopted, in 
which compressed air is the motive power used. Serious loss of 


large quantity of air at teh pressure commission undertook 
to determine carefully the ution of tension, which, near the 

illing machines, would result from the resistance of the sides of 
the pipes to the motion of the air. With this view special ex- 
periments were instituted on a system composed of three hundred 
and one metres of metallic pipe, continued by ninety-eight metres 
of india-rubber hose. Mere gauges were used to ascertain the 
tension of the air simultaneously at different points, and observa- 
tions were also made on the time of passage aud the velocity of 
the air which escaped. These data, compared with the diameter 
of the pipe, have shown the force of the elastic fluid at the com- 
mencement and at the end of the pipe, which has enabled them 
to trace accurately a curve for the interpretation of the results. 
In extending and comparing these calculations the experimenters 
formed the following table, which gives the result of their obser- 
vations:— 

Loss of Tension for one thousand metres of pipe expressed in 

Millimetres of a Column of Mercury. 














Diameter of Pipes in the Clear expressed in 
Velocity of air at the 
entrance of the pipe decimals of a metre. 
Inmetrespersecond) 9.19, | 0.15. | 0.20. | 0.25. | 0.30. | 0.35. 
e 6 4 3 3 2 | 2 
2. ° ° 26 18 13 i 9 | . 
3 ‘ 62 42 31 25 21]; 128 
dee a“ 108 72 54 44 36 | 3 
5 167 112 84 67 56 | 48 
6 238 156 117 94 si 6 











Two laws will be observed by an inspeotion of this table:—|, 
the loss of tension or resistance is inversely as the diameter of 
the pipes; 2, the loss of tension is directly as the squares of the 
velocities. The quantity of air required per minute at the Mont 
Cenis Tunnel was, as previously stated, two thousand one hundred 
and eighteen cubic feet per hour, equivalent to 35°3 cubic feet 
per second atthe ordinary tension. If this air passed through 
a pipe eight inches in diameter the velocity must be 101 -6ft. 
per second in the pipe, or thirty-one metres per second at 
the ordinary tension, or condensed under a pressure of 
four atmospheres, the velocity must be eight metres per second. 
It will be perceived from an inspection of the table that the 
loss of tension is nearly in proportion as the square of the 
velocity; and as the supposed diameter, 8in., is nearly one-fifth of 
a metre, the fourth column should be used. If carried four miles, 
or 6437 metres, the less would be 1°8 ee or 27 lb. per 
square inch, redu an effective pressure of 601b. at the reser- 
voirs, to 331b. at the drills. Water may be used as a motive 
power, and could no doubt be applied advantageously in mining 
coal and similar operations by means of a water engine, the power 
being carried in pipes, and the connections made with india-rubber 
hose; but the movements of such engines must be slow; the 
number of blows in a given time much less than can be attained 
with some form of pneumatic power, and the resistance in the 
transmission of the power much greater. The problem of the 
application of water to tunnelling will not, therefore, be discussed 
at this time. It remains to consider the application of steam as a 
motive power in tunnelling. 

The key to the solution of this important problem of the direct 
application of steam to tunnelling is found in‘one of those fortu- 
nate inventions or applications of which the history of the steam 
engine exhibits numerous illustrations. It consists simply in the 
combination of a steam generator with a vacuum pipe, a combina- 
tion patented by the author, and which fulfils every condition re- 
quired in the economical and convenient generation and application 
of steam, and at the same secures a ventilation incomparably 
more perfect than compressed air or any other system can furnish, 
even at an expenditure in construction and maintenance of ma- 
chinery many times greater. The boiler used by the author in his 
experiments at the Franklin Tunnel was of locomotive form, 3ft. 
wide, 5ft. high from track, 10ft. long, and was estimated at 
58-horse power. ‘The power required for nine drills, at 
3-horse power each, was 27-horse power, and the boiler 
was therefore double the capacity that was actually neces- 
sary; but an excess of power is no disadvantage. The 

rovision made for draught consists of a vacuum box or pipe 
adios from the outside of the tunnel. A very moderate amount 
of power applied to a vacuum fan outside of the tunnel will draw 
the air from the tunnel through the pipe with a velocity so great 
that if the smoke pipe of the boiler is connected with it, and the 
current passed entirely through the fire-box and flues, the draft 
becomes too great, and must be checked by dampers; at the same 
time all the smoke, gases, &c., are drawn into the vacuum box and 
carried out, and another anticipated difficulty is thus disposed of. 
The exhaust steam, it is scarcely necessary to say, does not escape 
into the tunnel, it is carried by a pipe of 4in. or Gin. diameter 
into the vacuum box, and as the pressure is very slight this pipe 
need not be very stout; three-ply india-rubber hose possesses 
ample strength. The exhaust steam escaping in puffs into the 
vacuum box performs a very inpertent office in greatly assisting 
the ventilation at the extreme end of the heading where it is most 
needed. ha we 5 in the Franklin Tunnel, has proved that a 
moderate leakage of steam from the pipes or stuffing-boxes is not 
attended with any inconvenience. In the damp cold atmosphere 
of a tunnel it condenses quickly, but there is no excuse for 
leakage; it proves defective workmanship, or careless packing 
of the stuffing-boxes. The difficulty of removing the ma- 
chinery, very slight under any circumstances, is entirely over- 
come by the use of the crank. One man can retire the train 
after drilling, before it would be possible to prepare for a blast. 

Air Required for Tunnelling.—In the use of Haupt’s system 
by steam the air required may be determined by the following 
data :—16 lb. of air are required for the combustion of 1 lb, of 
coal. One cubic foot of water is evaporated by 10 lb. of coal, and 
represents l-horse power. 1 lb. of air weighs ‘075 lb. avoirdu- 

is; 1-horse power consumes 160 lb. of air, or 2133 cubic feet per 
fon At the Mont Cenis Tunnel it was ascertained that ten 
cubic metres of air per hour were required for the respiration of 
one man; seven cubic metres per hour to support the combustion 
of one lamp. 250 cubic metres of air are required to dilute the 
gases generated by the explosion of one kilogramme of powder to 
an extent sufficient to permit them to be taken into the lungs, all 
of which, it must be observed, is saved by the adoption of the 
vacuum plan of ventilation, as this pernicious air is not breathed 
by the workmen, The quantity of air required will be determined 
at the period of maximum consumption when the greatest num- 
ber of men are in the tunnel and the machines all at work. Nine 
machines consuming each 3-horse power of steam require a 
30-horse power boiler, consuming 300 lb. of coal per hour, and 
64,000 cubic feet of air per hour, or 1066 cubic feet per minute, 
Twenty-three men in tunnel, each 353 cubic feet per hour, or six 
cubic feet per minute, 138; twelve lamps each 247 cubic feet per 
hour, or 4°6 per minute, 55—air re ial per minute, 1259 cubic 
feet. To furnish this amount of air by a vacuum fan at a distance 





for tunnelling the ! of two miles, through a pipe or box of ten square feet sectional 


area, would not require 5-horse power. 

Loading Holes.—The old way of pouring in loose powder and 
tamping with stones, will not answer in expeditious 
The nO proper mode of loading holes is to have the 
enclosed in previously cartridges, in which the or 
electrical wires are i These cartridges were prepared 
the author in the following manner:—A stiff case was made 
pasting brown paper, and rolling it around a stick, so as to gi 
@ diameter of l}in.; a paper wad dipped in paste forms 
bottom; when dry, the powder was introduced, with the fuse 
wires, then a wad, then dry sand, until the whole length 
cre rine shed tke holn, eliowel by pebeted woolen 

was into a hole, follo ry ( 
pan Tn ntly driven, The point of the plug would break the 


gFigg é. 


and spread the sand. Lastly, an ordinary railroad 
spike was driven into the end of the plug, which split it into 
four quarters, driving the pieces firmly against the sides of the 
hole. This mode of tamping was found to answer no 
was so expeditious that several holes could be loaded in a ute. 








BRITISH ASSOCIATION. 

The following report and paper were laid before Section 
G, at Dundee. We give them as they have been forwarded 
to us in abstract. 

‘* Report on the Condensation and Analysis of Tables of Steam- 
ship Performance,” as published in the years 1857, 1 1859, 


1860, 1851, and 1862, by John Scott Russell, O.E.., F.R.S, 
William Fairbairn, C.E.. LL.D., F.R.S.; Thomas Hawksley, C.E., 
F.G.8.; James R. Napier, Merine Enngineer, F.R.S.; and W. d. 
Macquorn Rankine, O.E., LL.D., F.R.S. 

The British Association es a large collection of ds of 





the performance of steamships, accumulated in the course of many 

ears, and printed in the reports of previous meetings, but in a 
‘orm so bulky and cumbrous as seriously to interfere with their 
utility for practical and scientific purposes. At the Nottingham 
meeting in 1866 it was resolved to entrust the committee whose 
names are given above with the duty of condensing and re-arrang- 
ing the data contained in those records, in order to bring them into 
a more compact and useful shape. That has been done in ed 
sent report, according to a method of which the leading principles 
may be summed up as follows :—All results belonging to any 
special theory, and all quantities calculated by inference, or ascer- 
tained otherwise than by direct measurement, are excluded from 
the condensed tables; vessels fot which certain essential data are 
wanting are excluded (the essential data being such as the prin- 
cipal discussions, the displacement, the kind of propeller, the 
speed, the indicated horse-power, &c.). The vessels inserted in 
the condensed tables are divided into groups, according to their 
full speed, and very numerous groups are subdivided according to 
the displacement. An uniform arrangement of the data is adhered 
to as far as practicable, and the tables are drawn up In sucha form 
as to be printed in octavo pages. 

“On the Approximate Drawing of Circular Arcs of given 
Lengths.” by W. J. Macquorn Rankine, C.E., LL.D., F.R.S. 

This paper contains rules for use in mechanical drawing, founded 
on the principle that if a straight line and an indefinite number of 
circles in one plane touch each other at one point the curve which 
cuts off parts off a given uniform length from the straight tangant 
and from all the circles approximates, in the neighbourhood of the 
place where it cuts the straight tangant, very closely to a ci 
arc whose radius is three-fourths of the given uniform | 
The ares laid off according to the rules are somewhat larger 
the exact length ; but in an are subtending 30 deg. the error is 
only one fourteen thousand eight hundredth part of the length of 
the are, and it varies nearly as the fourth power of the angle sub- 
tended by the are, 





LITERATURE. 

The Essential Elements of Practical Mechanics, based on the Prin- 
ciple of Work; designed for Engineering Students. By OLIVER 
Byrne. E. and F. N. Srox, London. 1867. 

Mr. Byrne's book is well written, well got up, and likel 
to prove of considerable service to engineering students, if 
not to those who already possess a competent knowledge of 
their profession. No task can be more difficult of excellent 
execution than that of writing a book of instruction which 
can be used successfully without a master. Upon the 
whole Mr. Byrne has accomplished the feat very satisfac- 
torily. The scope and purpose of the volume may be so 
well gathered from the first lines of the preface that we 
reproduce them here:— 

This work is designed to make good a deficiency much felt 
practical engineers and by engineer students engaged in civil, mili- 
tary, and mechanical pursuits. A student, to understand the 
treatises and systematic expositions, developing the theory and 
application of mechanics, employed as class books in our schools 
and colleges, requires considerable mathematical skill, and, after 
all, the elementary knowledge acquired by studying such works is 
of little value to the practical engineer. On the general theory of 
mechanics there are many popular works clear of mathematical 
formulz and serviceable to the general reader, but the practitioner 
cannot make them available. Again, French investigators and 
writers on practical mechanics take it for granted that they are 
addressing those who understand the theory of mechanics, and 
when these works are copied or translated they are far from 
elementary. 

Starting on these premises Mr. Byrne has written a 
treatise in which he has used formula and figures without 
abusing them. His explanation of the fundamental prin- 
ciples of work is exceedingly lucid, and the system of nota- 
tion which he has adopted has everything to commend 
it. It is impossible in a short notice like the present to 
do much more than give a general idea of the characteristics 
of a book containing some 350 pages. As it stands we can 
heartily commend it to our readers, We do not wish it to be 
understood, however, that we pronounce this to be a book 
without faults. In mote than one place we find Mr. B 
writing witha peculiarand ill-directed energy, which tends to 
show that he has not approached his subject in the calmly 
philosophical mood which becomes the scientific writer. Our 
author has committed a far more serious mistake in en- 
cumbering many of his pages with a long disquisition on 
dual arithmetic. We fail to perceive that any ree 
would be derived from the adoption of this system to the 
exclusion of that ordinarily used. It cannot be learned 
with ease under any circumstances, and it cannot be 
learned at all by any man of average brains from Mr. 
Byrne’s pages. If all reference to dual arithmetic had been 
omitted the book would have been smaller, and, so far, 
better. As matters stand it is fortunate that, although dual 
arithmetic is in the way, it is not very obtrusively in the 
way, and we therefore excuse its presence. 

We cannot conclude without a word as to the general 
get up of the volume, The type is very excellent, the 
paper good, and the diagrams just what they ought to be. 
The book will supply a want, and this all the better that 
it is singularly free from typographical errors, and has 
apparently been very carefully passed through the press by 
the author. 
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PARIS EXHIBITION—PROPOSED BRIDGE ACROSS THE BOSPHORUS. 
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NOTICE. 
*,* The office of Tue Enaineer at the Paris Exhibition 
is situated close to the promenade round the building, 
and opposite to the English boiler-house. Our corre- 
rere las wil Se Mane & & of me any 
y Med English or continental subscribers visiting 
hibition. 


TO CORRESPONDENTS. 


Ss 





*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
to go to press at 


an early hour on the morning of 
to ensure insertion, must be de- 
ivered at .the Engineer Office before seven o'clock on the Thursday 


*. Owing to the great length to which our report of the proceed- 
* tugs of the British Association extends, we must claim the indul- 
gence of several of our advertising fri whose announcements 
we have been reluctantly compelled to over, as well as many 


P.Q.—A letter lies at our office for this correspondent. 
Wk. The enachine ds not made in very small sizes. A letter addressed to 
Birm will reach him. 


bairn. i) 

W. B., Cardiff.—Jt depends upon 
Bennett Woodcroft, Esq.,at the Patent Office, Chancery-lane, and enclose a 
oD. (anchester). The only further particulars of the chimney illustrated 
week which we can supply are the following :—The chimney is at the works 
of Messrs. Cox Brothers, manufacturers, Locha, near Dundee. It was com- 
menced in June, 1865, and finished August, 1866. The building was suspended 
during four of the winter months, and a temporary roof put over to protect it 
Srom the weather, yn yg bh TE 

ground is 282ft. Foundat: . , being a single course 

rier lade. th leid on the boulder clay. The weight is distributed over 


designed by 
ERRATA—ZJn our article on gems of last week, page 195, head of middle column, 
Sor ** Hexagonal pyramids,” read, ‘‘ Hexagonal prisms.” The misprint is 
obvious the context. Also on page 208, first column, third , for 
“14 2. of water,” read, “ 13 lb. of water.” 


at ; 
the office on the following terms paid in advance):— 
Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 \1s. 6d. 


DEATHS. 
On the 8th inst., at Holyhead, N. Wales, Mr. SAML. GRIFFITHS, late 
engineer Royal Navy, aged 37. 
On the 22nd July, at Meerut, N. W. Provinces, India, HENRY STONE, C.E., 
District — Delhi Railway, from the effects of an accident on the rail- 
way, aged 4 








NOTICE. 

Mr. Zerah Colburn has ventured to assert, in the last num- 
ber of the journal with the management of which he is 
entrusted, that the circulation of Tue ENGINEER has not 
only fallen off, but that it is exceeded by that of the publica- 
tion on which he is engaged; but, as usual, Mr. Colburn offers 
nothing whatever in proof of his assertion. Our readere will 
give us credit for the patience with which we have borne, and 
the disposition we have hitherto evinced to pass unnoticed, 
the libellous attacks and misrepresentations of which Mr. Col- 
burn has thought proper during the last twenty months to 
make this journal, with its conductors, the constant = ; 
but it is now due to our advertising friends that they should 
be assured that the statement in question has not a shadow 
of foundation in truth. The circulation of THE ENGINEER 
was never 8o high, and its character never so influential, as 
at this moment. Next in bond fide circulation to that of 
Tue Enorneer ranks, if we are not greatly mistaken, 
our. old and respectable contemporary, the Mechanics’ 
Magazine; but, without any desire to make an invidious 
comparison, or to trouble our readers with an analysis of 
Mr. Colburn’s circulation, it is due to ourselves to state that 
we have confident reason for believing that the weekly 
sale of Tux Enainezr is almost, if not quite, double that 
of the two other engineering journals combined. 

Mr. Colburn has, moreover, not hesitated to assert that it 
is only by a system of detraction of the journal he conducts 
that advertisements are obtained for Tak ENGINEER! Our 
advertising friends are the best judges of the truth or false- 
hood of this statement. For ourselves we can only say that, 
if indeed it be not an ebullition of temper alone, it is a mere 
figment of Mr. Colburn’s imagination. He will believe us 
when we assure him that the disregard we have maintained 
in public we have studiously and conscientiously observed in 

wate. We are aware that it is only by the maintenance of 


tel repetb tesy, by a istent but conciliatory i 
or , by courtesy, by a consiste con ‘ory in- 


nce, and most of all by a strict regard for truth, that 
any journal can h or solid success—at all events in this 
country. Mr. Colburn as yet appears to be ignorant of this 
fact and of the real tone of English feeling, and in honest 
kindness we would recommend him, if he hopes to follow in 
our wake, and is ambitious of our friendly recognition and 
that of the respectable English press, seriously to consider 
whether he should not, as completely as he is able, profit by 
our example. 


THE ENGINEER. 
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SELF-REGISTERING RAILWAY SIGNALS. 
A RAILWAy accident of a somewhat unusual kind occurred 
last Monday evening on the Midland line between Man- 


eer 





chester and Derby. Our readers will find all the details of 
the catastrophe in the columns of the daily press. It will 
answer our purpose to describe it very briefly. About five 
o'clock —_— train, consisting of some twenty-three 
wagons, drawn by two engines, passed through New Mills 
station, and entered the Peak Forest tunnel, near Chapel- 
en-le-Frith. Within the tunnel it came into collision with 
a ballast train which had preceded it. One life was lost, 
and much damage done; but the mischief did not end 
here. Both trains stood on a steep incline—about 1 in 90, 
we believe—up which the cattle train had been travelling. 
The ns recoiled after the collision. The coupling be- 
tween the foremost wagon and the engines gave way, and 
the entire train ran back down the incline. An express 
train from Manchester wasstanding atthe New Mills Station 
when the runaway trucks were seen coming down the in- 
cline.. The driver reversed his engine, and jumped off, but 
before the express had retrograded more than forty or fifty 
yards the cattle train ran into it at full speed. Strangely 
enough the occupants of the express escaped almost unhurt, 
although the latter portion of the cattle train was com- 
pletely smashed. The express train was left without driver, 
stoker, or guard; full steam had been turned on when its 
— was reversed, and it in turn started off at agree The 
cylinders, however, had been damaged, and leaked, and the 
engine could not ry steam. A pointsman, with com- 
mendable presence of mind, turned the train on to the 
down line, and it finally came to a standstill onan incline at 
Romilly, some distance from the scene of the accident. 
Several lives were lost in the second collision, and much 
valuable property was destroyed. 

We shall not attempt to anticipate the nature of the 
verdict which will be returned by a coroner’s jury, but it 
requires no peculiar prescience to form a tolerably accurate 
idea of the f wemmered of the evidence which will be given by 
the signalmen placed at either end of the tunnel. While 
the ballast train remained within its gloomy recesses the 
cattle train should not have been permitted to enter. 
In point of fact, the only explanation of the primary cause 
of a catastrophe which the Midland Company will feel 
heavily enough, lies in one of two hypotheses—either 
the signalman did not block the line, or the engine drivers 
failed to perceive that it was blocked. The. latter supposi- 
tion we are disposed to reject, inasmuch as there were two 
drivers and two firemen on the look out, and it is probable 
that as a consequence a mass of evidence of an unusually 
convincing kind can be brought to bear on this point. 
Should it be proved that the line was not blocked, the onus 
will lie on one of the two signalmen. As to which is the 
guilty ae without prejudice, that one of the 
two is ly guilty—the evidence will in all probability 
prove distractingly conflicting. It will be alleged by one 
that he received word that the line was clear, by the other 
that he sent no such message; and it will be an extremely 
fortunate circumstance if a scrap of testimony corroborating 
the statements of either party can be produced. That scrap, 
we may safely assert, will weigh more with a jury than any 
other evidence which can be brought forward. Accidents 
constantly occur in tunnels—more frequently in them, 
perhaps, than anywhere else ; why, it is not easy to say— 
and in almost every instance we find the reception of a 
message denied. by one signalman, and its transmission 
asserted by the other. The Blackheath tunnel accident on 
the London and Brighton line furnishes an excellent case 
in point. It may be proper before going further to state 
here that it has een asserted that the telegraphic wires 
were out of order in the Peak Forest tunnel. We cannot 
believe that any attempt would have been made to use the 
tunnel for traffic under such a condition. 

It will be found by those who please to examine the 
records of railway accidents that in a very large nuinber 
of cases signalmen give the most irreconcileable evidence 
as the messages which they have given and re- 
ceiv The statement is made by John Nokes with the 
utmost pertinacity that Peter Styles sent him “ Line 
clear.” Mr. Styles, on the other hand, asserts in very plain 
language that Mr. Nokes says the thing which is not, as he 
is perfectly certain that the message as it left him was not 
“Line clear,” but “Line blocked.” As a consequence 
justice is defeated. The innocent man suffers wrongly 
from a serious imputation, and the guilty party escapes all 
but scot-free. Neither judge, bar, nor jury can make any- 
thing of such conflicting testimony utterly unsupported. 
As we have said, evidence of this kind is not rare. The 
telegraph system has done a great deal for railway com- 
panies, but it has rendered the administration of justice in 
such cases as the Blackheath accident a matter of extreme 
difficulty. Is there no way out of this maze? Must 
juries be for ever compelled to form their decisions on the 
conflicting statements of two signalmen, each interested, 

rhaps to the extent of life or death, in throwing the 
ens on his neighbour? We think not ; and we have no 
hesitation in saying that it is no small reproach to tele- 
graphists that the way out of the difficulty has not long 
since been thrown open to railway companies. 

It is sufficiently evident that nothing more is required 
to get over the major difficulty than an independent 
means of corroborating or refuting the evidence of a signal- 
man. ‘To this end it has been er to double the 
number of men in each signal box. e suggestion is too 
crude to be worthy of much consideration. We should 
still have precisely the same confliction of testimony, and 
the cost of working the signals would be practically 
doubled. The only proper arrangement must consist in 
making the ¢ hh instrument record the messages sent 
and received, and the hour at which they were respectively 
transmitted. The recording apparatus must, of course, be 
inaccessible to the si and practically unerring in 
its operation; but this presents no difficulties. Let the 
messages, “ Line clear,” “ Line blocked,” &c., be invariably 
transmitted in so many words, never by bells. The chance 
of a mistake being committed by the instrument is thus 
completely obviated for reasons readily understood. The 
message must be printed at the moment it is sent at both 
the sending and receiving station on a tape driven by 
clockwork keeping accurate time. By the use of coned 
wheels the velocity at which the tape travels may be kept 





constant, although the receiving roller on which it is 
wound increases gradually in size while its fellow 
diminishes. If the clocks keep good time the posi- 
tion of the printed messages on the tapes will show the 
precise moment at — it =: —- The 
registering aj us, with its clock, must so pro- 
tected that Y tampered with the tampering will be 
made evident. There are, of course, several other ways 
in which the principle can be worked out. Any tele- 
or ace will perceive that there is really no mechanical 

ifficulty worth the name to be overcome. It is true that 
such instruments would cost more money than those now 
in use; but the knowledge that all their deeds were re- 
corded would do much to make signalmen careful as a 
consequence, and to prevent accidents. The sums now paid 
by way of compensation frequently swallow up the entire 
half-year’s available profits of a line, and any —— 
which would give even partial immunity from disaster 
could hardly be too dearly bought. Such a system of 
automatic registration as we pro might in the first 
instance be applied only to tunnels, but as its value came 
to be recognised its extension to every signal-box would 
follow. We trust that some competent telegraph engineer 
will take this matter up, and pre a well digested 
scheme of self-recording signals. e who does so may 
rest assured that he will confer a very great boon on the 
railway world, and it is not likely that he will go abso- 
lutely unrewarded. 


DEAD WEIGHT IN BRIDGES. 

Tr is a somewhat curious contradiction that whereas in 
theory we usually commence with ; first principles, and 
gradually fem | from the simple .to the complex, in 

ractice we reverse the process, and generally advance 
ons the latter to the former. The arithmetician must 
first become acquainted with the four rules before he can 
grapple with their numerous combinations; the mathema- 
tician must learn the nature and signification of his 
symbols before he can embody them in equations and the 
calculus; and the geometrician must fully comprehend his 
postulates and axioms before he can demonstrate his 
theories and propositions. In practice, on the contrary, 
first principles are commonly ignored, and the — on 
and inventor launch at once into the higher branches, 
without having acquired even a smattering of the inferior 
ones. It is always the first design for an apparatus or 
machine that exhibits the greatest degree of complication, 
cumbersomeness, and gaucherie in all its parts. Were 
proof required of our statement it is to be found in the 
gist of the majority of the patents at present taken out, 
which are not for any new invention, but for improve- 
ments, that is for the simplification of machines and 
inventions already existing. Obviously there are two 
elements included in the term simplicity when applied to 
a machine or structure; the one is simplicity or fewness of 
parts, the other simplicity in the manner in which those 
parts are arranged, and in their mutual relations to one 
another. For instance, it would be quite possible to con- 
nect only two members, a couple of bars or rods, in such a 
manner as to exhibit a very great amount of complexity. 
Although simplicity or fewness of parts does not neces- 
sarily include simplicity of arrangement or connection of 
those parts, yet it may be accepted as a rule that it very 
much tends to promote the attainment of the latter object; 
and if we aim in our designs at employing as few parts as 
possible, we shall soon find that the manner in which their 
mutual relations are carried out will present a remarkable 
freedom from their ordinary complexity. 

So far as the subject we have selected for illustration is 
concerned, it is in the first element of simplicity that it is 
principally deficient, although—especially in the earlier 
examples of bridges—it must be admitted that the longi- 
tudinal and transverse connections were not always effected 
in either a scientific or economical manner. The fewer the 
number of parts in a bridge the less will be the number 
of joints, the fewer the wrappers or covering plates, and 
the less the amount of rivetting and the loss of sectional 
area. All joints, with their acmepenaens covers—all 
rivets, packing pieces, diaphragms and stiffeners, and every 
square inch of sectional area, not included in the calcula- 
tion for determining the strength of the girders, is so 
much dead weight ina bridge; and it will be seen presently 
to what a high per centage of the total weight this some- 
times attains. Joints are unquestionably necessary evils 
in all constructions, and for that reason, if for no other, 
they should be used as little as possible. Moreover 
the evil of a joint is twofold; like a packing-piece, it not 
merely adds so much useless weight to the girder by its 
extra rivets and covers, but in addition it creates by the 
diminution of sectional area, a local weakness; it not onl 
weakens the girder by its presence, but increases the evil 
while ostensibly providing a remedy. The girder suffers both 
by a loss of its sectional area at the place where the joint 
occurs, and an increase in the weight to be supported. Appa- 
rently the conclusive argument to be drawn from these 
premisses is that the perfection of a girder would be one 
without a single joint in it; and so it would, provided an 
equality existed between its gross and net sectional areas, 
or in other words, if there were no dead weight in it. 
Practically this latter condition cannot be fulfilled, for 
whether we consider the instance of a cast iron girder in 
one casting, or of a solid rolled joist, there is inevitably 
more metal in each, than can be included in the for~ 
mule for determining their strength. With cast iron 
girders the absolute operation of manufacture demands 
an excess of metal, and it would be false economy 
to make the least attempt to dispense with it. Again, 
beams and joists cannot be rolled beyond certain 
dimensions without their webs being endowed with a 
much greater thickness than what is required there, 
Taking the most favourable view of them, and allow- 
ing that the excess of metal in the web augments the 
strength of the whole, yet it is acting comparatively to 
that in the flanges, with very little power of resistance, 
and, consequently, to a certain extent is so much dead 
weight upon the beam, although not altogether useless, 
It can be ‘easily seen from this analogy that sup- 
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posing the exigencies of the and rolling operation 
to advance, pari passu, with the Levee J the girder, 
there will be a limit reached when there will be a smaller 


amount of dead weight and loss of metal incurred in a 
built-up girder than in a simple rolled one, for we may 
omit the consideration of cast iron girders upon a large 
scale. This circumstance should be borne in mind by 
those who advocate the wholesale employment of rolled 
in lieu of built-up girders, Our remark does not 
apply to the rolled beams and joists ordinarily em- 
ployed, for there is obviously a gain in many respects in 
using them, but to the somewhat prevalent idea that they 
will be able to economically supersede the built-up 
girder when of large size. Another little point should 
not be forgotten, that the difficulty and expense of 
rolling sections of iron increase im an enormously 
disproportionate ratio to that of the mere dimensions, 
but before the limit we have alluded to would be reached 
or even approached, there is a good deal to be done to- 
wards reducing the dead weight of bridges. Apropos to 
reducing the dead weight of bridges, it will scarcely be 
credited that in the early days of iron bridges, so far 
from trying to reduce dead weight it was not an uncommon 
occurrence for engineers to heap a large amount of 
ballast upon them, on purpose to “give them weight,” 
the calculated effect of this expensive method of strengthen- 
ing a bridge being supposed to result in a diminution of 
vibration under a passing load. Theoretically, since the 
vis inertie of a structure is in direct opposition to the 
influence of a moving load, the idea was correct, but it is 
one that we should not have expected to witness put into 
practice at the expense of the bridge itself. Manifestly 
the number of joints ina bridge can only be diminished 
by the employment of longer plates, longer angle irons, 
and whatever other sections may be employed. Unfor- 
tunately, while considerable progress has been made in 
the length of rolled bar iron, the same improvement has 
not taken place with respect to that of plates, which, unless 
of moderate dimensions, cannot be obtained very much 
longer at the usual price, than what they were in the 
days of the Menai bridge. We use the term, unfortunately, 
because it is in the flanges of girders, if the web be of 
openwork, that the joints occur, and until the difficulty 
experienced in the production of long homogeneous plates 
is overcome, a multiplicity of parts must be used. More- 
over, it is not merely the increased dead weight thus occa- 
sioned, but the loss of sectional area that must be considered, 
which, although it is regarded as compensated for by that 
of the covers, yet a complete severance thus running right 
across the flange cannot be viewed in any other than an 
objectionable light, whether it be unavoidable or not. 
In plate girders this evil is still further increased to a 
considerable extent by the joints in the web, and, what is 
worse, does not admit of any remedy, for what- 
ever length might be given to the plate, it would not 
diminish the number of web joints, which are dependent 
not upon the length, but upon the width of the plates. 
The lattice girder possesses an immense advantage over its 
rival in this particular, since there need never be any joints 
in the web or stiffening irons either. 

The principal other items comprised under the head of 
dead weight, are stiffening and packing pieces, and both 
of these depend altogether upon the nature of the design. 
It is at once apparent, from the manner in which these 
two accessories are treated, whether a design emanates 
from a purely ‘theoretical engineer, or from one who has 
been in the habit of designing, calculating, and drawing 
his own bridges. A knowledge of the details of iron 
and bridge work is indispensable to a judicious and 
economical distribution of what may be termed “un- 
avoidable superfluous material.” That the character of 
the bridge influences the amount of metal necessary 
in these details is manifest. It would be impossible 
to construct a plate girder with solid sides without 
rivetting stiffening pieces to them at intervals, and 
it would be equally impossible to maintain the longi- 
tudinal double-angle irons of a lattice girder, or the bars of 
the web in the same vertical planes, without the employ- 
ment of packing or distance pieces, The minimum number 
of packing pieces in the web of a lattice girder is one to 
every pair of bars, but usually there are two. Ina single 
lattice beam there is no necessity for more than the former 
number, but in a double the number depends upon the 
manner in which ihe diagonals are connected to the beams, 
whether their ends lie inside or outside the vertical por- 
tions of the flanges. In the sides of the Britannia tubes 
the solid plate, or the web proper, is only 40 per cent. of 
their total weight, the remaining sixty being eonsumed in 
covers, pillars, stitfeneis, gussets, and other items. Allow- 
ing 20 per cent. of this extra metal as common to the two 
principles it might be safely asserted that the other 20 
would be saved in a well and scientifically-designed lattice, 
or bow and string bridge of the same span. That the deep 
web was the weak point and the most expensive part of the 
construction is apparent from the fact that whereas in it, 
the weight of the covers alone is 19 per cent., the mean 
percentage of the same item in the flanges is only 11}, 
that in the top being but 61, while in the bottom it at- 
tained to 164 per cent. ; 

It will be useful for the elucidation of our subject to 
select a more modern example and point out the difference 
between the weights actually required by theory for, say, 
one flange of a girder, and that bestowed upon it in prac- 
tice, Let us take one of the large spans of the Char- 
ing Cross bridge, which, however, we do not regard 
as an economical structure in any point of view. ‘The 
span is 154ft., and the total load uniformly distributed 
over one girder 750 tons. Confining our attention to 
the top flange, we find the sectional area at the centre, 
neglecting decimals, equal to 276 square inches. 
We may now calculate the theoretical weight of the 
flange in question in the usual manner. Making S= 
the area at a centre, L the length of the flange, and W the 
SL. : . 
3 Assuming a cubic 
ioot of iron to be equal to 0°2 of a ton, the weight of metal 
n the flange, supposing there were no joints or connections 


required weight, we have W = 3 








of any kind, would be, if our calculations are correct, 
rather over forty tons. The actual quantity is seventy 
tons, a strong evidence of the presence of “ dead weight,” 
after making ample allowance for the necessary rivet- 
ting, diaphragms, and various connections indispensable in 
practice. A large proportion of this extra metal is con- 
sumed in making good the connection of the bars with the 
sides of the flanges, a disadvantage invariably attending 
the use of pins instead of rivets. Similarly the theoretical 
weight of the web may be shown to be twenty-two tons, 
whereas the total weight of metal consumed in it, including 
the end pillars, is fifty-two tons. Assuming, for the mo- 
ment, the weight of the top and bottom flanges to be equal, 
as they nearly are in reality, the total theoretical weight of 
one of the above girders is not quite 125 tons. Its actual 
weight amounts to 190 tons. Instances presenting much 
greater discrepancies might be adduced, but the present is 
sufficient to point out that there is quite as much to avoid, 
as to accomplish in the design of a bridge or other struc- 
ture of iron. Undoubtedly a good deal more may be‘done 
towards the reduction of superfluous material than what 
has been already effected, but no great success will ever 
attend our efforts until the manufacture of iron is im- 
proved, or some lighter and stronger metal substituted in 
its place. 
AMERICAN ORDNANCE, 

A ¥rew days ago the 15in. American gun was made the 
subject of an experiment at Shoeburyness, in order to 
determine its maximum range. The conditions of the trial 
were such as must prove reasonably satisfactory, we think, 
to Americans. The gun was elevated to 34 deg.—the angle 
at which projectiles are thrown to the greatest distance— 
and the charge consisted of 100 lb. of American cannon 
powder. In order to obtain the requisite elevation the 
gun had to be removed from its carriage and propped up 
with large balks of timber—a difficult and laborious opera- 
tion, which was so successfully performed that a very close 
approximation to the required angle of elevation was ob- 
tained. The round shot, weighing 453 lb., and having a 
diameter of 14'895in., ranged 7680 yards, burying itself to 
a great depth in the sand ; it occupied thirty-three seconds in 
its flight, and fell sixty yards to the left of the range—a fact 
in some measure accounted for by the influence of the wind. 
The test was no doubt a severe one for the gun, and it 
apparently bore it very well. It may be right to state here 
that the powder used was precisely similar to that em- 
ployed by the American authorities in the course of their 
experiments against Fortress Monroe, full particulars of 
which have already appeared in our pages. It can no 
longer be doubted, we think, that American cannon powder 
is weaker than our own. It has been urged that it is prac- 
tically stronger because it is burned in a large bore. We 
shall neither admit nor dispute the proposition for the pre- 
sent, inasmuch as it does not in the slightest degree atiect 
the real question at issue. Is American powder absolutely 
stronger than English powder? If it can be shown that it 
is, then according to one theory it must have the advantage 
not only of being stronger powder but of deriving strength 
from the favourable circumstances under which it is cou- 
sumed in large bore ordnance. Experiment, however, has 
shown that in the same gun, and therefore under identical 
conditions of combustion, the English powder imparted 
the highest initial velocity to the shot. We claim, as a 
nation, to use the strongest powder in the world, and we 
base our claim, not on mere assertion, but on the purity of 
the ingredients used, on the proportions in which they are 
employed, and on the perfection to which we have brought 
the process of manufacture. The fact is tacitly admitted 
by-continental engineers and artillerists, but our American 
friends cannot see it. Their forests are the largest, their 
rivers are the biggest, their ships the fastest, their wooden 
nutmegs the most spicy, their beech hams the best 
flavoured and the juiciest in the whole world—why 
then should not their powder be the strongest? We 
willingly give in as regards the rivers, forests, &c., 
but we venture to ask why American powder should 
be stronger than ours? No particulars which are at 
all reliable have reached this country as to the method 
of preparation or the proportions of the ingredients. The 
experiments we have so far carried out with the 15in. gun 
tend strongly to prove all that has been said regarding the 
relative merits of the two explosives by ourselves, 
anl it now rests with American chemists to prove, 
if they are able, that the national powder is as much supe- 
rior to the powder of the Old World as the national gun is 
superior to all other “ chunks of iron with holes in them.” 


THE FOOT PLATES OF LOCOMOTIVES, 


How many engineers consider in preparing their designs 
what is the object, purpose, intent, of the few square feet 
of iron plate whicn they provide between the fire-box of 
the engine and the coal bunker on the tender? Is it not 
ordinarily, nay always, regarded as “ just a place on which 
the men can stand to fire and look out?” We fancy so; and 
although we may be told that “a footplate is a footplate 
and nothing more,” we hold that 1t and its appurtenances, 
and the objects which it and they are intended to subserve, 
deserve a good deal of attention from the engineer who sets 
about designing a locomotive. It should never be forgotten 
that on this small space a couple of men spend a large pro- 
portion of their working day under peculiar vicissitudes of 
weather and exposure. Every one who has had any expe- 
rience in driving locomotives knows that there are “com- 
fortable engines ” and “ uncomfortable engines,” and it may 
be safely asserted that the difference lies almost, if not 
exclusively, in the arrangement of the footplate, by which 
we mean all that space set aside for the accommodation of 
the driver and the stoker. If one engine is comfortalile all 
may be comfortable, and it will be found excellent policy 
to give such consideration to this part of the engine as may 
enable those in ¢ of the machine to perform their 
duties with the utmost possible ease and satisfaction to 
themselves. 

It is very frequently asserted that if a locomotive is pro- 
vided with a good cab—by which is generally meant a cab 
on the American principle—the driver and his mate have 





had sufficient consideration paid to their wants. As 8 


cabs we shall further in a moment, but we believe 
we shall have the opinion of most drivers with us when we 
state that they are exposed to an avoidable inconvenience 
which is more objectionable than any which can, ordinarily 
speaking, be inflicted by the weather. We allude to the 
excessive vibration and jerking to which those who stand 
on the footplate of any locomotiverunningat even a moderate 
speed are subjected. Young firemen are tired’ to death 
during the first days spent on an engine, and until they 
learn the art of standing not on the heel but on the front 
part of the foot they continue to suffer. Physicians tell us 
that this vibration produces serious affections of the head 
or the spine, and may induce, if not lameness, a certain 
incapacity for walking or using the lower limbs. Engines 
differ much in their freedom from this vibration. A 

deal depends on the quality of the springs, and not a little 
on the amount of the load carried y the trailing wheels. 
Some of the earlier locomotives were singularly easy because 
the trailing wheels were used merely to counteract the 
tendency to jumping and pitching, manifested by four- 
wheeled engines, and seldom carried more than a 
couple of tons of load. On the other hand, however, cast- 
iron footplates were not unfrequently used. We have 
ridden on plates nine inches thick. They were never easy, as 
it was almost impossible to keep them in rigid connection 
with the engine frames, and in consequence they acquired 
an independent jerking motion indescribably disagreeable 
at high speed, except over the most silky of roads. Such 
expedients for distributing weight are seldom used now, 
but even in the case of the best engines we always find 
drivers and stokers, when they possibly can, interposing a 
plank between the iron of the footplate and their fe-+. 
The wood is not, strictly speaking, elastic, but it takes up 
some of the vibration and so far contributes to the comfort 
of those who use it. On many of the American railways 
they manage things better than we do in this respect, and 
supply the driver and stoker with a couple of standing 
boards fitted with springs underneath. These are as easily 
moved as a common footstool, and we believe greatly con- 
duce to the comfort of those for whose benefit they are 
provided over the rough roads so common in America. 
There is nothing, however, to prevent the same principle 
being carried out far more perfectly. The footplate of 
the engine—that part of the whole footplate most stood 
upon—may very easily be suspended on springs indepen- 
dent of those carried by the trailing wheels. It will then 
matter very little whether it is of wood or iron. Various 
arrangements of these subsidiary springs may be adopted. 
One of the simplest would consist in fixing four long plate 
springs by the centre to the side frames, fire-box, and 
trailing cross plate of the engine. These would give eight 
points of support, two at each corner, for the footplate, 
which would be simply dropped on to the springs and car- 
ried by them exclusively. Guides descending from it be- 
tween the frames would prevent excessive tilting and side 
or endlong motion. Many other, and possibly better, 
methods of attaining the same object will doubtless suggest 
themselves to the reader, which it would not be easy to 
render intelligible without the aid of drawings. 

Those who are not familiar with the wishes of English 
engine drivers and stokers are never weary of denouncing 
locomotive superintendents and railway companies gene- 
rally for not providing them with adequate protection from 
the weather, but the fact is that those most interested do 
not like close cabs. These are all very well in winter, but 
they are excessively disagreeable in summer. They are 
then too hot, and, strange as it may seem, lack ventilation. 
Drivers are a hardy race of men, and disregard bad weather 
nearly as much as sailors. A high and wide weather board, 
turned over at the top, furnishes nearly as much protection 
as they care for under ordinary circumstances, and the 
choice lying only between this and the compulsory 
use of a close cab in summer, they will as a rule 
choose the former and reject the latter. If they could 
have the close cab in winter, the weather board in 
summer, the case would be different, and nothing is 
easier than to meet their wishes, It is only necessary to 
make the sides of the cab removable. The wonder is that 
so simple a means of promoting the comfort of men filling 
a somewhat arduous and very responsible post has not lon, 
since been generally adopted, especially as it would entai 
no extra expenditure and the smallest possible trouble. 

On the height above the footplate and the dimensions of 
the fire-door will depend altogether the facilities of attend- 
ing to the furnace and clearing the fire. In tank engines 
especially the latter is often a troublesome task, as there is 
little room for using long firing irons. In such engines the 
space directly in a line with the fire-door should be as long 
as possible, and the coal bunkers ought therefore to be at the 
sides of the footplate, not at the back. As regards the 
arrangement of the starting and reversing levers, &c., there 
is not much to be said, as the designer has very little lati- 
tude. Something might be gained when the winch handle 
type of regulator is used by turning it upside down. It is 
often placed so high that it is nearly out of the reach of 
short men. The best regulator that can be used is one first 
introduced, we believe, by Sir William Armstrong. A 
straight bar runs horizontally across the fire-box at a con- 
venient height ; it is fitted with a handle at each end, by 
raising or depressing which steam is turned on or off. This 
lever can of course be used from either side of the footplate, 
and this, though apparently a trifling matter, is something 
gained. 

As we are writing upon a subject nearly concerning the 
comforts of some thousands of hardworking men we may 
allude here to the fact that the working of the brake on the 
tender as usually fitted constitutes an excessively laborious 
task, especially on metropolitan railways, where the stop- 
pages are frequent. We are at a loss to understand why a 
simple steam cylinder has not long since taken the place of 
the screw. All that is required is a cylinder fitted with a 
plunger and bolted to the boiler under the footplate. The 
brake blocks may be easily so arranged that they would 
fall away from the wheels by their own weight, supple- 
mented, if desirable, by a spring. The travel of the plunger, 
if only a few inches, would compensate for the very small 
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variations which occur in distance between the engine and 
tender, and the connection of the plunger with the brakes on 
the tender presents no difficulty whatever. The action of 
uch a brake would be much more powerful and instanta- 
neous than that of any hand-worked appliance, and the cost, 
although a little greater than that of a screw, would still 
be insignificant as compared with the advantages gained. 
Steam brakes have frequently been used in the shape or 
sledges, and these do not meet with much favour in ouf 
eyes, or that of locomotive engineers generally. But the 
objections to which they are open would not apply to the 
system that we have sketched out, the details of which our 
readers can fill in for themselves with the utmost ease, 

We have not written upon a subject relating to the 
economy or efficiency of the locomotive, and we have no 
doubt that a few individuals may consider that we have 
devoted space to matters of small importance. We hold a 
different opinion. A little consideration for the comfort 
of valuable servants would not be thrown away, and we 
have suggested nothing which is either impracticable or 
costly. The locomotive superintendent who does his best 
to make life as far as possible enjoyable to his men will in 
the long run most enjoy life himself ; and we may rest 
assured that in promoting the comfort of the drivers and 
stokers in charge of his engines he will promote their effi- 
ciency, reduce the chances of a contention between labour 
and capital, and introduce a valuable element of safety for 
both passengers and rolling stock. 








ON REAPING MACHINERY, 
By the Rev. Patrick BELL, Carmyllie.* 

In the outset of his paper Mr. Bell gave an account of the 
reaping machine in the various forms through which it had gone 
down to the present day. Noticing the two sickles from Egypt in 
the British Museum, he said that they were much like our own 
reaping-hooks, with smooth-cutting edges; and after remarking 
that from the earliest times down to our own day there had been 
little if any alteration made upon the reaping hook since its 
invention, Mr. Bell described the ani-ani, a rude implement used 
in Japan for cutting corn, which was inferior to the reaping hook 
in point of execution, though the principle of cutting was that of 
scissors, the same as in the reaping machine. The heads of the 
grain only were cut off by the ani-ani. He then noticed the 
earliest real machines constructed for reaping, describing the 
principle adopted in each machine. He said that no fewer than 
thirty contrivances had been attempted to construct an efficient 
reaping machine upon the principle of a circular cutter, though he 
was not sure that any of them ever reached maturity. Coming 
down to 1852, he said that in that year no fewer than thirty 
patents were taken out in this country for reaping machines. In 
America, from the beginning of this century to the end of 1851, 
no fewer than ninety-eight contrivances were patented at 
Washington, embodying, like those in this country, almost every 
conceivable principle. The reaper which bore his (Mr. Bell’s) 
name was invented in 1826, and used in the field in 1827, and had 
been in successful operation every season since. The most success- 
ful American reapers were upon his principle, and were patented 
at Washington in 1853-34, seven or eight years after his invention 
was known to the world, so that his neighbours in the Far West 
had ample time to make up their minds whether they would think 
for themselves, or quietly take a hint from a brother. Mr. Bell 
concluded his paper with the following account of the difficulties 
he experienced in completing his own invention:—‘‘ Before I finally 
conclude, it may be expected of me to state in a few sentences the 
rise and progress of the reaping machine known by my name. 
From my earliest years I had a liking and turn for the study and 
practice of mechanics. I am the son of a farmer, and was 
accustomed from my early youth to witness all the operations of 
the farm performed, and in most of them I engaged with my own 
hands. I was not a Presbyterian minister during the time in 
which I invented the reaping machine, as is currently stated, but 
an alumnus of one of our national universities —the University of 
St. Andrews. <A farmer’s son in my day at least, although an 
academic, would not have been allowed to study undisturbed in 
his sanctum, and was liable, especially in the harvest season, to be 
summoned to wield the fork or some other implement of toil. At 
a very early period of my life I was most painfully struck with the 
very severe nature of the toil to which the harvest workers were 
subjected— a toil made doubly, oppressive sometimes by the heat 
of the weather, and always by the very awkward position in 
which they were obliged to stoop when engaged in their work, 
It may sound as an empty sentimentalism, but it is nevertheless 
true that a desire to mitigate such excessive toil led me to inquire 
whether there might not be a possibility of transferring part of 
it at least to beams of wood and bars of iron, supplemented by 
the bones and sinews of the horse. Sure Iam that I had no 
intention of taking the people’s bread from them; and had I been 
so taunted I believe that even then I could have demonstrated 
that the multiplication and employment of machinery in agricul- 
tural work immediately promotes the increase of the people’s 
bread, and does not ultimately tend to diminish the means of the 
people to obtain that bread. For years I had thought of the 
matter and had diligently searched for some principle; and, taking 
up one after another, I duly weighed the possibilities of their 
application to the object in view, and abandoned them all as 
worthless. One evening after tea, while walking in my father’s 
garden, my eyes caught a pair of gardener’s shears sticking in the 

edge. I seized them by the handles, which protruded, and I 
proceeded to snap at the twigs of the thorns. My mind was full 
of mechanics at the time, and many hours were spent in my 
workshop; and, contemplating the shears attentively, I insensibly 
said to myself, here is a principle, andis there any reason why it 
should not be applied to the cutting down of the corn? Not 
altogether satisfied with my performance on the hedge, I brushed 
through it with the shears in my hand to a field of young oats 
adjoining, and commenced cutting them right and left. It was 
well that no neighbouring gossip saw me at the unwonted employ- 
ment, else the rumour might have been readily circulated that the 
poor student had gone crazed. For weeks and for months, by 
night and by day, those shears were uppermost in my thoughts, 
and I searched anxiously and indefatigably for the mode in which 
they should be employed. Plan after plan presented itself to me, 
and were put upon paper. The merits of each, and the likelihood 
of its success, were carefully scrutinised and pondered, and even- 
tually I fixed upon the plan now successfully in operation. This 
took place in the summer of 1827. The next step was to construct 
a model, and to ascertain how thoughts would look when trans- 
ferred to steel and iron. This was done, and it was during the 
process of making the little wooden frame and my puny cutters, 
that the idea of a sloping canvas for conveying the cut corn to the 
side occurred to me. My first idea was to place the canvas level 
with the ground, and it was merely because that it was more con- 
veniently situated in the model, and pleased the eye better, that 
the angular position was adopted, so that in reality the position 
and the angle of the canvas were more matters of accident than 
the result of consideration. Were the truth always known, I 
believe that much more important improvements in mechanical 
science would be found to have a similar orgin. Having finished 
my model, and speculated as accurately and deeply as I was able 
upon the possibilities and probabilities of the actual results, I 
determined to have a machine constructed upon the large scale. 
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For this purpose I had to pass out of my character of inventor into 
workman. ag I took was this. After 
i » I joined a quantity of 
ro pues pk em a frame. Then I made 
cutters of e part that required to be made of iron 
and steel. I sent these by piece 
blacksmith, with the instructions to m 
the wooden ones sent as ‘When I got a few of the pieces 
from the smith I finish and 
its proper place. I remember the cutters gave me a world 
trouble and vexation. When they came into = hands they were 


q 


in a v rude state, and required much » grinding, and 
fitting. By dint of patient lication I got the whole into a 
sufficiently perfect state, as I thought, for trial. It may amuse 


you, perhaps, if I give you some account of the first field I cut. 
That you may understand this, imagine an empty outhouse, rather 
long and narrow, having in one end a wright’s bench, and in the 
otherarude-looking piece of mechanism, an epee wef machine. 
For my subsequent operations I chose a quiet day, that is a day 
when there were few people about the — that day an 
eavesdropper might have seen me busil: t stealthily engaged in 
conveying earth in a common wheelbarrow into the workshop. 
When the place between the bench and the rude but ambitious 
candidate for the honours of the harvest field was covered to the 
depth of some six inches, I proceeded to compress the loose mould 
with ny feet. I next went to an old stack that happened to be in 
the barnyard, and drawing a sheaf of oats out of it, and carrying 
it to the workshop, I planted it stalk by stalk at about the same 
thickness whi knew it would have grown in the field. This 
done, I shut and barred the door, and then going behind the 
machine I pushed it forward with all my might through my 
planted oats. As soon as I recovered my breath I anxiously 
examined how the work had been done. I found that it had been 
all very well cut, but it was lying higgeldy-piggeldy, in such a 
mess as would have utterly di me in the harvest field. 
Upon the whole, however, I was not discouraged, but rather en- 
couraged by this first ye The cutting was pas, and 
that was the great point I then aimed at. Although by this ex- 
periment I had proved my new invention to be a cutting machine, 
it certainly little deserved to be dignified with the name of a 
reaping machine, and yet it was a reaping machine I had set my 
heart upon constructing. Had I at this stage been content to 
summon a man with a rake to do the work of wheels and pinions, 
my machine was complete; and had I been contented with a com- 
bination, I would have saved myself a host of trouble, and what 
to me at the time was no small expenditure of money. My work- 
shop was again speedily cleared of earth and loam, and made 
ready for the jack-plane and files. I proceeded forthwith tq put 
the canvas in order. One might naturally suppose that this 
would be an easy matter, but I did not find it so. After the 
rollers were put into position, the wheels for driving them 
adjusted, and the canvas stretched and fixed upon the rollers the 
proper tightness, I conceived in my simptisity that the work was 
done, and my object secured. The result was otherwise; for, on 
pushing the machine forward only the length of the house, I found 
that it twisted, and would have been torn in pieces if it had 
proceeded many yards forward. I proceeded now to make grooves 
at the ends of the rollers, in which I placed a small rope. To 
these ropes, one at the top and the other at the bottom of the 
rollers, 1 sewed the canvas, expecting that the ropes and canvas 
would move together in uniformity, and that my object would 
thus be obtained; but, upon trial, I was a second time disappointed. 
The ropes, from ep orme | in the grooves, moved irregularly, and 
the canvas became twisted as before. For a time I was nonplussed 
and dispirited, but, plucking up courage, and ruminating over 
mechanical appliances, I thought of pitched chains. Having 
made some six inches of such a chain out of a piece of old hoop 
iron, I sent the same as a pattern to the blacksmith, with an order 
to make for me so many feet of chain like thé model sent. Having 
received the chains, and put them into their places, the canvas was 
speedily attached, and a third trial was prepared for to meet the 
third trial of its construction which had now been made. The 
wheelbarrow was again in requisition, and another visit made to 
the old stack in the barnyard, and the process of dibbling 
another sheaf gone through. The door was again shut, and, 
palpitating with expectation, I pushed the machine forward. To 
my unspeakable satisfaction the oats were not only nicely cut, but 
were lying almost uniformly by the side of the machine in one 
even continuous row, as I had confidently expected. You may 
smile, but I now complimented myself, sensibly, I think, on my 
success, being convinced that I had converted the implement from 
a cutting to a reaping machine. All this took place in 1828, 
Until the crops were ripe nothing more could be done, I was in 
high excitement and hope, and I waited impatiently for the ripen- 
ing of the grain. In the meantime I revolved in my mind, with 
anxious and provident hope, everything that was likely to happen 
when the actual trial in the open field should come to be made. I 
was fearful that there should happen to me what had happened to 
many an experimenter before, who performs his experiments to a 
wish in the laboratory or workshop, but who utterly fails when he 
actually adjourns to the actual domain of nature or of art. I had 
observed in my experiment upon the pigmy and artificial field in 
the workshop that while the oats upon the whole came to the 
canvas, and were regularly removed to its side, nevertheless some 
seeds straggled away capriciously in different and adverse direc- 
tions. And yet I could not forget that in the workshop all was 
calm, and that I had the elements greatly uider my own control, 
but that in the open field the blowing wind might multiply the 
capricious stragglers, and fan the flame of disunion, and damage 
the success of the operation. It was an anticipation of this kind 
that induced me to think of the reel or collector. Having plenty 
of time before harvest I constructed this part of the implement 
and laid it past to be used or not as the emergencies of the field 
might require. The period now aaa that was to decide the 
merits of the machine. That night I will never forget. Before 
the corn was perfectly ripe (I had got yettenee to wait for that) a 
younger brother of mine and I resolved to have a quiet and unob- 
served start by ourselves. That could not be got while the sun 
was in the heavens, nor for a considerable time after he was set; 
and, accordingly, about eleven o’clock at night, in a dark autumn 
evening, when every man, woman, and child were in their beds, 
the machine was quietly taken from its quarters, and the good 
horse Jock was yoked to it, and we trio wended our way through 
a field of lea to one of standing wheat beyond it—my brother and I 
the meanwhile speaking to one another in w We reached 
our destination, and the machine was put in position right in the 
end of aridge. My duty was to look ahead, and my brother’s to 
guide the horse. I gave the word of command to go on, and on 
the implement went; but it had not proceeded about five or six 
yards when I called upon my brother to stop. Upon examinin 

the work we found it far from satisfactory. The wheat was wel 

enough cut, but it was lying in a bundle before the machine. For 
a moment we were both downcast, but, recollecting myself, I had 
yet great hope, and said so, the whole of the machine not being 
used, the reel or collector having been left behind. I ran across 
the field and brought the reel and everything connected with it 
upon my shoulders, and adjusted it as well as the darkness of the 
night would permit, and we were soon ready for a second start. 
Taking our positions respectively as before, the machine moved 
forward, and now all was right. The wheat was lying by the side 
of the machine as prettily as any that has been ever cut by it 
since. After this we merely took it back again to the end of the 
ridge, and made a cut with the open edge to ascertain how the 
swathes would lie upon the stubble, with which being well pleased, 
we, after some pardonable co tulations, inoved the machine 
back to its old quarters as quickly and quietly as possible. I have 
extracted from the paper published in the ** areey Journal of 
Agriculture,” which I wrote at the time for periodical, these 
remarks so far relating to myself. The paper in full will be found 
in the number of January, 1854, I consider it unnecessary to 


follow out the history farther, dA dben pow A 
known, and may be seen in operation in parts of the 
every bd , 





EXPERIMENTAL RESEARCHES ON THE ME- 
CHANICAL PROPERTIES OF STEEL IN ITS 
PRESENT IMPROVED STATE OF MANUPAC- 
TURE. 

By Wm. Farrsarey, LL.D., F.R.S.* 


THERE is probably no description of material that has under- 
gone greater changes in its manufacture than iron, and judging 
from the attempts that are now making, and have been made, to 
improve its quality and to enlarge its sphere of application, we 
may reasonably conclude that it is destined to attain still greater 
advances in its chemical and mechanical properties. The earliest 
improvements in the progress of the manufacture of steel and 
iron may be attributed to Cort, who introduced the D prays of 
boiling and puddling in the reverberatory furnace, and the more 
recent improvements to Bessemer, who first used a separate 
vessel for the reduction of the metal. To the latter system we 
owe most of thé important changes that have taken place, for by 
the comparatively new and interesting process of burning out the 


of steel and fine iron may be produced. The same results may 
be obtained by the puddling furnace but not to the same extent, 
since the artificial blast of the Bessemer principle acts with much 
greater force in depriving the metal of its carbon and reducing it 
to the state of refined iron. By this new process increased facili- 
ties are afforded for attaining new combinations by the introduc- 
tion of measured quantities of carbon into the converting vessel, 
and this may be so regulated as to form steel or iron in the 
homogeneous state of any known quality. 

By the boiling and puddling processes steel of similar com- 
binations may be produced, but with less certainty as regards 
quality, as everything depends upon the skill of the operator in 
closing the furnace at the precise moment of time. This pre- 
caution is necessary in order to retain the exact quantity of 
carbon in the mass, in order to produce, by combination, the re- 
quisite quality of steel. It will be observed that, in the Bes- 
semer process, this uncertainty does not exist, as the whole of 
the carbon is volatilised, or burned out, in the first instance, and 
by pouring into the vessel a certain quantity of crude metal 
containing carbon, any percentage of that’ element may be ob- 
tained in combination with the iron, producing qualities best 
adapted to the varied forms of construction to which the metal 
may be applied. Thus, the Bessemer system is not only more 
perfect in itself, but admits of a ter degree of certainty in 
the results than can possibly be obtained from the mere employ- 
ment of the eyes and hands of the most experienced puddler. 
Thus it appears that the Bessemer process enables us to manu- 
facture steel with any given proportion of carbon or any other 
element, and thus to describe the compound metal in terms of 
its constituents. ' 

Important changes have been made sinee Mr. Bessemer first 
announced his new principle of conversion, and the results ob- 
tained from various quarters bid fair to establish a new epoch in 
metallurgic manipulation, by the production of a material of 
much greater general value than that which was produced by the 
old process, and in most cases of double the strength of iron, 

These improvements are not exclusively confined to the Bes 
semer process, for a great variety of processes are now in opera 
tion producing the same results, and hence we have now in the 
market homogeneous and every other description of iron, inclusive 
of steel, of such density, ductility, &., as to meet all the require- 
ments of the varied forms of construction. 

The chemical properties of these different kinds of steel have 
been satisfactorily established, but we have no reliable knowledge 
of the mechanical properties of the different kinds of homogeneous 
iron and steel that are now being produced. To supply this de- 
sideratum, I have endeavoured, by a series of laborious experi- 
ments, to determine the comparative merits of the different kiads 
of steel, and as regards their powers of resistance to transverse, 
tensile, and compressive strain. ’ 

These experiments have been instituted, not only for those 
engaged in the constructive arts, but also to enable the engineer 
to make such selections of the material as will best suit his pur- 
pose. In order to arrive at correct results I have applied to the 
first houses for the specimens experimented upon, and judging 
from the results of these experiments I venture to hope that new 
and important data have been obtained which may safely be 
relied upon in the selection of the material for the different forms 
of construction. 

For several years past attempts have been made to substitute 
steel for iron on account of its superior tenacity and increased 
security in the construction of boilers, bridges, &c. There can 
be no doubt as to the desirability of employing a material of the 
same weight and of double the strength, provided it can at all 
times be relied on. Some difficulties however exist, and until 
they are removed it would not be safe to make the transfer from 
iron to steel. These difficulties may be summed up in a few 
words, viz., the want of uniformity in the manufacture—in cases 
of rolled plates and other articles which require perfect resem- 
blance in character; and the uncertainty which pervades its con- 
struction, require useful attention. Time, and close observation 
of facts in connection with the different processes, will, however, 
surmount these difficulties, and will enable the mantfacturer to 
produce steel in all its varieties with the same certainty as he 
formerly attained in the manufacture of iron. 

In the selection of the different specimens of steel, I have en- 
deavoured to obtain such information about the ores, fuel, and 
process of manufacture as the parties supplying the specimens 
were disposed to furnish. To a series of questions answers 
were in most cases cheerfully given, the particulars of which will 
be found in the tables. 


* British Association, Section G, 
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Sourn Kensincton MusruM.—Visitors during the week ending 
7th September, 1867. On Monday, Tuesday, and Saturday, yew 
from 10 a.m. to 10 p.m., 9840; on Wednesday, Thursda 
Friday (admission 6d.) from 10 a.m. till 6 p-m., 1872; total, 11,212. 
— of corresponding week in former y 11,186. Total 
from the opening of the museum, 6,958,125. 

WHITEHAVEN SEWAGE Works.—The North Moor Foundry 
Conary are now fitting up machinery presenting some b pers of 
novelty, in connection with the drai of Whitehaven, T r 
of two pwr igh oy umps, with vertical , 
meter; these ven direct ines, 
cylinders, 30in. strokes, horizon 
cranks in connection with the he- 
boilers are three in number, each 22ft. and § 









The d 
Th f the machinery is ow 
12ft. "Tytr, Hawksley, Gros Genet aa ; 


carbon in a separate vessel, with care almost every description ‘ 
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THE ENGINEERING MANUFACTURE OF 
DUNDEE.* 
By Mr. J. G. OrcHAR. 

THE engineering manufacture of Dundee from various causes is 
not equal to that of many districts. There are in the neighbour- 
hood no iron and coal mines for the production of the raw material; 
yet for a considerable period its iron trade has been in a state of 
great and growing prosperity, and has afforded steady and remune- 
rative pa. nate. to a large portion of the community. — 

Several matters have combined to bring about this result. 
Dundee has long been the centre of the linen manufacture of 
Scotland, owing to its excellent harbour, and its vicinity to the 
flax-growing districts of the Continent; and when, by the inven- 
tion of the steam engine, and of spinning and weaving machinery, 
a large demand arose for engineering manufactures, it was fully 
met through the intelligence and — of the local engineers, 
and the industry and skill of a rapi ~ pay ye mechanical 
population. This demand was extended by the application of 
steam to the propulsion of sailing vessels and for railway pur- 
poses. Latterly, by the great extension of manufacturing premises, 
and by the construction of iron ships, the engineering establish- 
ments of the town and neighbourhood have reached their present 
number and importance. The following are the names of the 
firms, alphabetically pa — 

Ist. Jas. Carmichael and Co., Ward Foundry. 

2nd. Gourlay Brothers and Co., Dundee Foundry. 

3rd. D. and W. Langlands. 

4th., Jas. F. Low, Monifieth Foundry. 

5th, Jas. Monro, Park-place. 

6th, Chas. Parker and Sons, Ladybank Works. 

7th. Pearce Brothers, Lilybank Foundry. 

8th. Robertson and Orchar, Wallace Foundry. 

9th. Thomson Brothers and Co., Douglas Foundry. 

10th. Thomson and Gall, Tay Foundry. 

llth. Urquhart, Lindsay, and Co., Blackness Foundry. 

12th. Thos. Williams and Co., Bell-street. , 

All these firms are severally engaged in the production of sta- 
tionary or marine engines, general millwright work, and spinning, 
weaving, and cloth-finishing machinery. 

Locomotive engines were made by some of the oldest of these, 
but that branch of the trade has been discontinued for some years. 
Besides these, Messrs. Baxter Brothers and Co., and Messrs. Cox 
Brothers and Co., have large machine-making establishments, 
which are engaged solely in making and repairing their own spin- 
ning and weaving machinery. Mr. M‘Farlane, Dock-street, has 
also works for the construction chiefly of steam boilers and iron 
bridges. 

Some of these firms are the representatives of old establishments 
that struggled through engineering difficulties before many things 
connected with the trade had been invented. 

INVENTION OF THE FAN BLAST. 

James Carmichael and Co., of Ward Foundry, are the successors 
in business of Jas. and Chas. Carmichael, who commenced about 
1810, and who had the honour of inventing the “fan blast, or 
blowing machine for heating and melting iron.” Of this fan blast 
the inventors gave the following account to the pone | of Arts in 
1830 :—‘‘ It had long been a desideratum at cast iron foundries to 
have an equal blast sent into the cupola for melting the iron. 
Many schemes had been resorted to to effect this important end. 
The blast cylinder, with a vessel inverted in water to receive 
the blast before it entered the cupola, had long been the 
favourite plan, but it had this drawback—that the air sent 
into the cupola was damp and hardened the iron. To obviate 
this the founders had recourse to a bored cast iron cylinder to 
move up and down to regulate the blast, but the friction of the 
pistons rendered its operation incomplete. Another plan was 
that of two blast cylinders wrought in such a way that when 
the one was at the extremity the other was in the middle of the 
stroke exerting its full force. This plan wrought very well, but it 
was costly in its erection, and required much power to work it. 

“Tn the spring of 1828 we set about making experiments with 
the model of an apparatus on the principle of the winnowing 
machine for blowing a eupola, The experiments were varied in 
every possible way we could think of, and the results were so 
flattering that we resolved to adopt it in our foundry. Owing to 
press of business it was not till May, 1829, that we could get the 
machine to work. It has exceeded our most sanguine expecta- 
tions. Its advantages are—first, with the same power — toa 
blast cylinder it sends double the quantity of air into the cupola; 
secondly, the blast is uninterrupted; thirdly, owing to the great 
quantity of air thrown into the cupola with perfect regularity the 
metal is softer, and metal of an inferior quality may be used when 
melted by this machine that would be inadmissible if melted by 
any other with which we are acquainted; fourthly, there is a 
saving of time—a bar of iron is brought by it to a welding heat in 
twenty-one minutes, while a similar bar in a common forge blown 
by the largest bellows in the shop required forty-four minutes, or 
more than double the time; fifthly, there is a saving of expense 
for the machine, £6 being sufticient to provide one, exclusive of 
straps and driving drums, which is sufficient for eleven fires, 
whereas eleven sets of bellows cost upwards of £80.” 

A model of this blowing machine, accompanied by a description 
of its mode of operation and of the advantages of using it in the 
heating and melting of large masses of metal, were submitted 
shortly after its invention to the Society for the Encouragement of 
Arts, Manufactures, and Commerce, and, after testing its merits, 
the society voted to the Messrs. Carmichael their thanks for the 
invention, The society also published a description of it, with an 
illustrative cut, in the ‘‘ Transactions” of the Society, 1829-30, 

yp. 159—166. Its principle had been previously suggested by 
I. Teral; but the Messrs. Carmichael have the merit, by a series 
of experiments, commencing in the spring of 1828, of bringing it 
into practical operation. As the Messrs. Carmichael did not 
secure a patent for the invention, but immediately published it 
for the benefit of the trade and of the world, a subscription was 
raised by the iron manufacturers and engineers in Glasgow and 
other places, headed by the Messrs. Holdsworths, Messrs. Napiers, 
and others, to present them with a service of silver plate as a 
mark of the respect in which they were held by iron manufacturers 
generally, 

’ INVENTION OF MARINE REVERSING GEAR, 

The same firm, the Messrs. Carmichael, in 1821, invented a 
methiod of working steamboat engines from the deck of the vessel. 
This mode of working and reversing the engines was a long step in 
advance at that time in the perfecting of the steam engine, and to 
which we look back as townsmen with honest pride. Its ingenious 
reversing gear was applied with complete success to the engines of 
the ferry steamer George IV., which plied between Dundee and 
Newport. 


At the request of Captain Basil Hall, R.N., the Messrs. Car-' 


michael furnished the following description of it, which, with the 
following letter from Captain Hall, was published in the Zdin- 
burgh Philosophical Journal, with an illustrative sketch :— 


of the London Mechanics’ Magazine a paper recently published, at 
his instance, by Messrs. Jas. and Chas. Carmichael, of Dundee, 
and will be happy if the editor thinks it worthy of a place in his 
work, Captain Hall can assure him that the beautiful contri- 
vance described does its business most perfectly, and is so obviously 
applicable to every description of steam vessel that he has no 
doubt it will be universally adopted when it becomes known. The 
ingenious inventors, with the modesty characteristic of true genius, 
not only never dreamed of ——— a patent, but were apparently 
unconscious of having accomplished anything worthy of being 
made public. If their description. however, finds a place in the 
Mechanics Magazine it will ire no further advertésament.” 
“Dundee, May 20, 1825. 
“*Sir,—In compliance with your request we forward you a 
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Po pe Basil Hall takes the liberty of sending to the editor 





sketch of the machinery of the George IV. twin-steamboat 
employed on this ferry, and we shali now proceed to give a descri 
tion of that part of it invented by oursel ves, the utility of whic 
you have frequently witnessed, and which you are pleased to think 
may not be uninteresting to the scientific public. ; 

“The object of the contrivance we are about to describe is to 
regulate the motions of the steam-vessel ina more easy manner 
than heretofore. By the simple motion of a small handle or index 
placed on a table upon deck, in view and in hearing of the man at 
the helm and of the master of the vessel, every movement which 
the engine is capable of giving to the paddle-wheel may be at once 
commanded, e vessel may be moved forwards or backward: 
or may be retarded or entirely stopped at any given moment—by 
merely turning the handle to the places denoted by the gradua- 
tions of a dial-plate. No skill is required for this purpose, so that 
the master himself, or a sailor under his directions, can perform 
the office as well as the ablest engineer. Thus the confusion which 

uently arises at night in ing out to the engineer below is 

avoided, and any ambiguity arising from the word of command 
being transmit —a several persons entirely prevented. In 
point of fact, it places the engine as much under command as the 
rudder is—an undoubted sy Hage upon the clumsy method of 
bawling out to the engineer below, who either may not hear or may 
chance to be out of the way—circumstances which may lead to the 
most serious accidents. 

“The different of the machinery are not exactly arranged 
in the sketch as they are executed in the said boat; but we hope 
that the principle will be better understood from having arranged 


or lever the crank will be descending. 


the time that the piston 
has reached the top and the anante the Bottom, the ing shaft 


will be in that position where the pallets _— it are horizontal, 
and of course all the valves will be shut. + the momentum of 
the paddle or fly-wheel carries on the motion, and immediately the 
two valves that were formerly shut—viz., the upper steam valve 
and the lower eduction valve—are opened, and the steam presses 
down the piston with a force equal to the difference between its 
own elasticity and the elasticity of the uncondensed vapours below 
the piston. Thus the engines will continue to go, and the paddle- 
wheel to turn in the direction of the dart. 

“But that we may endeavour to explain to you the method of 
stopping or. reversing the motion of the paddle-wheel, all that is 
nece is to shut all the valves, and this is effected by disen- 
gaging the eccentric-rod from the spanner of the rocking shaft, and 
the valves all shut of their own accord, by the weight of the valves, 
lifter-rods, &c., and engine will stand; and to set the engine 
agoing, either the one way or the other, is to lower the eccentric- 
rod, to take hold of the double ended spanner on the end of the 
rocking shaft, as represented on the sketch, and then the paddle- 
wheel will move in the direction of the dart, or lift the eccentric- 
rod to the top of the spanner on the rocking shaft, and then the 
paddle-wheel will move in the o ite direction. The use of the 
sector-formed appendages T, on the end of the eccentric-rod, is to 
conduct the pins on the ends of the double-ended spanner into the 
notches adapted for them on each side of the eccentric-rod—the 
form of which is better seen detached at Fig. 3. 

‘*The hand-gearing for starting or stopping the engines is situate 





them so that they can be better seen in the sketch. 
‘*The cylinder and jacket are cast in one piece, connected at the 
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bottom, but altogether disconnected at the top when cast—the 
vacancy between the two is closed at the top by an iron ring, and 
hemp or rust packing in the joints. The steam from the boiler 
enters between the cylinder and jacket by the branch A, passes 
round the cylinder, and communicates with the side-pipe C of the 
valve-chests by the branch B, but cannot enter the cylinder when 
the steam valves D,D are shut. The eduction valves E,E are 
situated below the steam-valves. 

“The steam valve rods work through a flax packing at F, F, and 
are made hollow to allow the eduction valve rods to pass up the 
ae of them—they are also made air-tight by a flax packing at 

3, G. 

“The valve-lifters H, H, H, H are fast upon the lifter-rods I, J, 
only one of which can be properly seen; the foot of the one furthest 
from the eye is seen at the rocking shaft. One of these rods lifts 
the upper steam valve and lower eduction valve, and the other the 
lower steam valve and upper eduction valve. The lower steam 
= upper eduction valve are represented as lifted in the 
sketch. 

“The rocking shaft K turns and returns upon its centre about 
40 deg., and having two spanners (or pallets) L, projecting from it 
upon opposite sides, causes the lifter-rods and the valves connected 
with them to rise alternately. The lifter-rods fall by their own 
weight, and when the pallets are horizontal all the valves are 
shut, and for an instant of time are at rest. 

“*The rocking-shaft receives its motion from an eccentric wheel 
M, fastened on the crank-shaft. The fixing of this wheel with 
relation to the crank and valves is a point of considerable nicety, 
as upon this depends the opening and shutting of the valves at 
the proper time. 

“The eccentric rod N is supported on the crank-shaft by a pro- 
jecting part on each side of the eccentric wheel turned concentric 
with the shaft V by the brass pieces O, ‘The four rods P pass through 
these brass pieces, and slide freely in them. This part is shown in 
the section at Fig. 2, with part of the crank (or paddle) shaft, 
and the crank at one end. The other end of the eccentric rod is 
supported on the roller Q, and as the crank shaft turns round the 
eccentric rod travels backwards and forwards a distance equal to 
double the eccentricity of the eccentric wheel; and as the said rod 
is connected with the rocking shaft by the double-ended spanner 
RR on one end of it, consequently the rocking-shaft will travel from 
one extremity of its arch of motion to the other in the same time that 
the crank shaft makes half a revolution, or in the same time that 
the steam piston travels from the top to the bottom of the cylinder, 
or from the bottom to the top. The steam piston is represented in 
the middle of the cylinder, and as the lower steam valve and upper 
eduction valve are open, the piston must be ascending, and as 
the crank is conn with the opposite end of the walking beam 


upon the deck of the boat, and all concentrated upon the top of 
a small table, in view and in hearing of the man at the helm, 
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of the master, who directs both when coming to the quay. 
“1, a double-ended handle, which is upon the right shaft 2, on 
the lower end of which is a bevel wheel 3, working into another 
wheel 4. This wheel is on a lying shaft, which extends from the 
one engine to the other, and carries on each end of it a spur pinion 
5, which pinion works into the rack 6. There is a similar rack 
connected with the eccentric-rod of the other engine into which 
the other spur pinion works, so that by turning the handle 1, both 
engines can be started, stopped, or reversed, with the greatest 
facility and certainty that could be wished for. These bevel 
wheels, spur pinions, and racks must be so proportioned to one 
another as that two complete turns of the handle 1 raises the 
eccentric rod from the lowest to the highest position. One turn of 
the handle raises or lowers the eccentric-rods into the stopping 
position, and one turn, either the one way or the other, as circum- 
stances require it, sets the boat ahead or astern. ere is a pro- 
jecting piece 7 fixed upon the upright shaft, which catches into a 
notch pressed by a spring which supports the racks and eccentric- 
rods at any of the three positions that may be required. 

“ As the said upright shaft makes two turns, and always stops at 
the same point, it is not suitable for the index. To remedy this 
there is a small pinion 8 below the table working into a wheel 9, 
with four times the number of teeth, for carrying the index 10. 
This wheel, making but half a revolution for two revolution® of 
the upright shaft, makes the index upon its arbour stand fore and 
aft when the engines are going, and thwartships when the eccentric- 
rods are set in the standing position. 

‘The index 11 is connected with the regulating valve 12 by rod 
and spanners, and turned by hand as circumstances require. 

“The index 15 is connected with the — cock by rods and 
spannérs—it being always shut before the engines are stopped, 
and opened when the engines are s hh engine has sepa- 
rate gearing for the regulating valves and injection cocks, and 
graduated circles on brass plates, to show, by inspection, the posi- 
tion in which they are standing. 

**When the engines stand for some time it is necessary to let 
the steam pass freely through them for two or three seconds on 
_— to heat them, and expel any air that may have got inside. 

‘or this purpose the long handle 14, standing by the side of the 
table, is fixed to a shaft 15, which goes across the front of both 
engines, and by four short ares or pallets upon it lifts all the 

ves of both engines and allows the steam to pass freely through 
them by the air pump valves, The engineer knows by the sound 
when to replace the handle in the position shown in the sketch, 
and, having previously set the index for the head or stern motion 
in the direction wanted, and adjusted the steam regulating index, 
the last thing he has got to do is to —> injection cocks, and 
immediately the engines start in the direction wanted, 
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“Thus we have, at your request, endeavoured to sketch and 
explain to you such parts of the ferry twin-boat George IV., 
as more particularly wanted information respect- 
ing. We that it is done in such & way as you will understand 
i explanation is wanted be so kind as write us. 
—We Sir, your very obedient servants, 
sie ‘* Jas. and CHARLES CARMICHAEL.” 
MANUFACTURE OF LOCOMOTIVE ENGINES. 
Locomotive engines were early made by some of the oldest firms 
of Dundee. The Dundee and Newtyle Railway was among, if not 
the first, railway in Scotland. It had three inclined planes—one 
at each end and one in the middle—worked by rom on | te mon 
The two intermediate level planes were at first worked — 
drawn by horses. Horse-power was soon supplanted by four 
locomotive engines, called the Earl of Airlie, la Sie 
cliffe, Trotter, and John Bull. The two former were intro- 
duced on the line in September, 1833, having been made by 
the Messrs. Carmichael. The two latter were made by Mr. 
ae new Messrs. Gourlay Brothers, Dundee Foundry) in 


I will now show a nooo of the first locomotive made for 
i Btted wi cylinders 1lin. diameter and 18in. 
stroke, six wheels, with bell cranks, transmitting motion to wheels. 
The driving wheels were 44ft. diameter; the carrying wheels were 
of a smaller size, and were attached to a swivel truck or bogie frame. 
The engines cost £700 each, exclusive of tender. The tenders were 
simply four-wheeled wagons, with a water butt at one end, and 
cost eath. Since 1833 a great many locomotives have been 
made in Dundee for the local railways—the Dundee and Arbroath 
and Forfar, and Dundee and Perth lines, and numbers were also 
sent abroad, but the manufacture of locomotive engines has been 
discontinued for the last fifteen or twenty years. 
INVENTION OF THE AIR ENGINE. 

The Dundee Foundry Company commenced ironfounding about 
1790, and about the year 1820 commenced the making of steam 
engines and other machinery. In 1829 they constructed paddle 
engines of 34-horse power for a tug steamer; in 1832 they fitted 
engines of 60-horse power in a dle-boat, having disconnecting 
wheels, and at a more recent date they have made engines for 

ie and screw steamers as high as 250-horse es pumping 
engines, with steam cylinders 60in. diameter and 12ft. stroke, and 
several large blowing engines, with blowing cylinders 100in. 
diameter. Mr. Stirling, civil engineer, now of Edinburgh, was a 
— in the Dundee Foundry, and along with his brother, the 
v. Mr. Stirling of Craigie, experimented on the air engine, 
tented by his brother and himself. The patent was dated in 
816, and in 1818 the Messrs. Stirling constructed a small engine 
for pumping purposes; a second patent was obtained in 1825, and 
a third in 1840. On the principle of the last one were constructed 
the engines made in their foundry, a report of which was read by 
Mr. Stirling at a meeting of the Institution of Civil Engineers— 
Sir John Rennie, president, in the chair. This paper was read in 
1845. They have constructed several engines, some of which had 
been in continual operation for upwards of two years, and per- 
formed their work in the most satisfactory manner. The following 
are a few extracts from said report enn So the air engine :— 

“*This principle was devised and acted upon by Mr. R. Stirling 
nearly thirty years ago, but until the present time it could not be said 
to have been beneficially — to the production of power. The 
several means by which the principle is at last rendered effective 
consist chiefly in the employment of various means for keeping the 
piston-rods air tight and enabling the pressure of the air to be raised 
to such an extent as to bring the engine into a small compass, and 
in the introduction of an effective refrigerating apparatus for ex- 
tracting the waste heat and bringing the air to a lower temperature 
than could otherwise have been attained. 

“* The greatest difficulty which was encountered consisted in the 
= application of the heat to the outside of the air vessels. 

en applied directly by radiation from the fire to the spherical 
bottom of the vessels it necessarily heated one part too much and 
another = too little, and the overheated part was not only liable 
to rapid oxidation, but 8 its expansion the other parts were 
strained and cracked. The heat is now applied chiefly by means 
of the hot air which through the cml and it is found 
that instead of requiring more fuel to keep up the heat, by this 
method it is accomplished with a considerably less quantity. It 
is found also, that when the flues for distributing the heat over the 
surface are properly constructed the air-vessels are very equally 
heated, and neither show a hurtful tendency to oxidation nor to 
that unequal expansion by which the air-vessels might be de- 


‘* The first engine of this kind, which, after various modifications, 
was efficiently constructed and heated, had a cylinder of 12in. 
in diameter, with a length of stroke of 2ft., and made forty 
strokes or revolutions in a minute. This engine moved all the 
machinery at the Dundee Foundry Company’s works for eight or 
ten months, and was previously ascertained to be capable of raising 
700,000 lb. one foot in a minute. Finding this power to be too 
small for their works, the Dundee Foundry Company erected their 
present engine, with a cylinder of 16in. diameter, a stroke of 
4ft., and making twenty-eight strokes in a minute. This engine 
has now been in continual operation for upwards of two years, 
and has not only performed the work of the foundry in the most 
satisfactory manner, but has been tested (by a friction brake on 
a third mover) to the extent of lifting nearly 1,500,000 Ib. It 
was found difficult to keep this load steadily applied for any length 
of time, owing to the strap becoming heated; but the engine 
been worked for a whole day with a measured burden of 1,250,0001b., 
besides driving three extensive lines of shafting 370ft. in length, 
and this work it performed with an expenditure of 1000 Ib. of 
Scotch Chew coals, including the quantity necessary to raise the 
heat in the morning, and to maintain it during the two hours 
for meals, when the work was usually stopped. The coal used in 

case were of inferior quality, and at least one-fourth less 
capable of producing heat than ordinary English coals. Taking 
this into account, and deducting 150 lb., the quantity which was 
ascertained to be necessary for raising the heat in the morning, 
leaves a consumption of 600 Ib. in twelve hours. But little has yet 
been done in improving the furnaces, the principal attention having 
hitherto been devoted to ascertaining the best method of heating 
the air vessels, without regard to the economy of fuel. This result, 
although not so favourable as might be expected, is given to show 
the early capabilities of the engine. is engine requires only 
about a cubic inch of oil to keep the piston and rod in order for 
two days, and po nnans of this the friction of the cylinder 
-and piston is decidedly less than it is in a steam engine. In like 
manner the valves of the air pump and the safety valves, being free 
from moisture, do not show any tendency to get out of order. The 
leather collars alsoare very durable, that of the piston rod usually 
lasting about three months, and the others six or nine months, and 
upon the whole the working of the machine, besides the saving of 
fuel, is altogether more economical and less troublesome than that 
of a steam engine. 

“Tt has been already stated that the air is worked at a high 
pressure, sometimes rising at its maximum to sixteen atmospheres, 
and it may perhaps be thought by those who have attended to the 
many accidents that are tually occurring from the use of high- 
ng me steam engines that the employment of the air-engine must 

. A little consideration of the subject, however, will 
be sufficient to quiet all such apprehensions, and to show that there 
is less liability to explosion than in steam engines of almost any 


ion. 

ae With respect to the economy of the system, it must be pre- 
mised that some disadvantage resulted from the necessity of ag- 
hering to the length and number of strokes, fixed by those parts 
of the steam engine which were retained. The consumption of fuel, 
as compared to the steam engine, which the air engine had re- 
po, was as 6 to 26; the same amount of work being now per- 
ormed by about 6 cwt. of coals, which had fennel required 





about 26 cwt. The’ steam engine, which had been removed, was 
not, however, of the best construction, nor had the boiler any 


close covering. 
Several gentlemen took part in the discussion called forth by 


Mr. Stirling’s , and several statements were made corrobora- 
tive of the chicleney of the air engine. Among others, Mr. 
Leslie, C.E., said he given much attention to the engine from 


its first introduction, and he was satisfied of its advantageous 
applicability in many cases; the engine under consideration had 
done a great deal of work very regularly, and with much economy 
of fuel; indeed, the small dimensions of the fire-grate, which was 
only 24in. by 22in., sufficed to show that, except the fuel was 
carelessly used, only a hag Oy quantity could be consumed. 
Be ‘irected B er = ef ey en ver a shortening or 

ening the stroke of the plungers, as more or less power was 
required; by a simple arrangement this had been self-acting, and 
was a very sensitive governor. He thought this might be advan- 
Gguuny adopted in steam engines. It was extrao’ r how 
very cool the cylinder was; it never became as hot as the cylinder 
of a steam engine. He had noticed this particularly, because it 
had been imagined that the heated air would soon injure the 
cylinder and the piston. ae 

Mr. Stirling made an air engine to drive a flax mill in Dundee, 
and another to drive his own works; but after a time both of 
them had to be discontinued in consequence of repeated failures 
of the retorts or air chambers. These failures, however, proceeded 
from the practical details, and not from the principle. Hence, 
some of our engineers are of opinion that the air engine may yet 
be perfected. This is on many accounts very desirable, for, among 
other advantages, a great saving of coals, as compared with the 
ordinary steam engine, would be effected. 

EARLY ENGINEERING AND MILLWRIGHT WORK IN DUNDEE AND 
Statistics OF MILL MACHINERY. 

At the outset I referred to the engineering talent of Dundee, 
and stated that the great increase in the local demand was fully 
met by the intelligence and energy of the local engineers. But in 
addition to the demand of the local trade, many of our engineering 
firms have supplied large orders from abroad. . : 

Previous to the great development of the Dundee engineering 
manufacture, the engines employed were constructed by English 
firms—the principal of which were Messrs. Boulton and Watt, 
Messrs. Fenton and Murray, and Messrs. Rennie, of London. One 
of Boulton and Watt’s engines was erected, and is still to be seen 
at Douglas Bleachfield (Messrs. M‘Intyre’s) in this neighbourhood, 
and is a highly interesting relic of the steam engine. Its wooden 
walking beam, sun and = ere wheels—communicating motion to 
the fly-wheel shaft—and its valves with leather-connecting straps 
to valves, still exist. The whole of its arrangements manifest 
great ingenuity, and raise feelings of the greatest respect for the 
memory of its illustrious inventor. 

Since 1820 the majority of the engines have been constructed by 
Dundee makers, who have supplied the wants not only of Dundee, 
but, as already remarked, have been honoured with = ae 
from abroad for France, Russia, Prussia, and our Indian and 
Australian possessions. The a, of the work thus produced 
has been so highly appreciated that they still continue to receive 
orders for these markets. 

The first firm that gave a great impetus to the department of 
millwright work in Dundee was Messrs. Umpherston and Kerr, 
latterly John Kerr and Co., now Messrs. Thomson Brothers 
and Co., of Douglas Foundry. The millwright work produced 
at this foundry was largely introduced into all parts of the 
kingdom. aad also into many of those countries where corn 
and flour mills, water-wheels, and general millwright work were 


required. 

General machine-making, including spinning and weaving 
machinery, and cloth finishing machinery—a large quantity of 
the latter being in operation in the different calenciering works in 
town—have been for the most part supplied by the makers in 
Dundee and neighbourhood, more especially during the first half 
of the present century. The local machine makers have also sup- 
plied the machinery and millwright work of the counties of Forfur 
and Fife generally. 

The Monifieth Foundry (Jas, F. Low, .), which was very 
early in the field of mechanical operations, has long held a pro- 
minent position in the construction of spinning and prepari 
machinery for the manufacture of flax and jute yarns, and is now 
the principal producer of that class of machinery in this part of 
the country. In particular, so far as can be traced, this foundry 
was, if not the first, amongst the first where machinery for carding 
tow was constructed, with the exception of some machines made 
by the millowners by way of experiment. 

The Dundee machine makers have also supplied a large number 
of spinning frames, power looms, cloth finishing and other 
machinery for some recently erected mills and factories in 
England, as well as in various parts of Europe and India, This 
spinning and weaving machinery is of various kinds, adapted to 
the fabrics of the district to which they are sent. These fabrics 
range from the lighter description of linen to the heaviest kind of 
sail-cloth, and from the lightest Hessian sheetings to heavy jute 
sacking. 

a of mill machinery in Dundee since the commence- 
ment of this century has been very great, and the increase of 
steam power has in consequence been in proportion. 

In 1808, the steam engines in Dundee were 63-horse ay" in 
1820, 111-horse power, in 1832, 805-horse power, in 1860, 4782- 
horse power, in 1867, 7032-horse power. Besides these there are 
the engines employed in passenger steamers, steam colliers, and 
whale-fishing steamships, 

The average {number of mechanics and other tradesmen con- 
nected with this branch of the industry of Dundee and neighbour- 
hood is computed at fully over 3000. 

The amount of cast iron used in one year is about 12,500 tons. 
The amount of malleable iron used annually is about 3400 tons. 
The annual value of all kinds of engineering produce may be 
estimated at fully £300,000. 





THE DECAY OF STONE—ITS CAUSE AND 
PREVENTION.* 
By Mr. Joun Spruuer, F.C.S8., Woolwich. 

For several years Pz I have been occupied at intervals in 
studying the causes of the decay of stone, and in experimenting 
with such chemical reagents as appeared to offer any promise of 
being usefully applied as means of prevention. At an early stage 
of the investigation I arrived at the conclusion that the corrosive 
action of sulphurous and sulphuric acids in the atmosphere, 
ae from the combustion of coal fuel, operate in large towns 
especially in a destructive manner upon dolomite and the nume- 
rous class of limestones commonly ones in public buildings. 
This chemical action, aided no doubt by the simultaneous attack 
of carbonic acid and moisture, and in the winter season further 
supplemented by the disintegrating effects of frost, must, ‘I con- 
ceive, furnish a sufficient explanation of all the facts observed. 
I would here remark that Dr. Angus Smith, Mr. Spence, and 
others have already directed attention to the immense scale of 
production of these sulphur acids, and have even quoted statistical 
data showing the extent or degree of pollution of the air from 
this cause in the manufacturing districts of Lancashire. When it 
is known that the best class of coal and coke contains usually one 
per cent. of sulphur, and that this proportion reaches a treble 
equivalent when stated in the form of the final oxidised product— 
hydrated sulphuric acid—it follows that a ton of coal of this high 
quality necessarily evolves during its combustion nearly 70 lb. of 
oil of vitriol. Here, then, is the origin of the sulphates which 
we find invariably present in the loosened crust of decayed — 
whether of calcareous or magnesian character. I have tes’ 
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rain. The plain ashlars are eins ey less affected 
than the buttresses, gablets, and other e ly carved and 
highly ornamental portions of the work, which appear to be more 
assailable by reason of their relatively greater superficies. In 
many places the disintegrated stone exhibits white crystals of the 
sulphate of magnesia, which alternately dissolving and re-crystal- 
lising in the pores of the stone may be conceived to exert a dis- 
ruptive action sufficient to account for the scaling and fracture of 
the dolomite, which has been so often made the subject of com- 

laint and regret, With the view of overcoming some of these 

ifficulties, I submitted a op to the Royal Commissioners 
charged with inquiring into the decay of stone at Westminster, in 
May 1861, which consisted in the application to the cleaned gur- 
faces of the stone of an aqueous solution of Gm ay som > ane of 
lime— a salt remarkable for its action in hardening the surfaces of 
chalk, Caen stone, or other calcareous building stone to which it 
may be applied either by brushing or immersion, and which acts 
upon the carbonate of lime in the stone, giving rise to the forma- 
tion of Bédeker’s salt (crystallised diphosphate of lime—2 Ca0, 
HO P0-5 + 4 Aq.) My suggestion received a practical trial in a 
competition, to which five other candidates were admitted by the 
right hon. the First Commissioner of her Majesty’s Works in 
April, 1864; and in regard to the work executed on that occasion 
upon three faces of the Westminster Palace, I fearlessly await the 
Government report. In the meanwhile, another promising scheme 
for the treatment of the Sanges stone, especially applicable to 
dolomite, has been submitted by me to the notice of the First 
Commissioner, but this new proposal has not yet been selected for 
trial. It consists in the employment of baryta conjointly with 
the hardening salt, so that a base may be presented which is 
endowed with the power of destroying the soluble sulphate of 
magnesia in the pores of the stone, forming with it the remarkably 
insoluble sulphate of baryta, and at the same time engaging the 
magnesia in one of its most difficultly soluble combinations, On 
a recent occasion I have applied this process on a small scale to 
some Caen stone facings at St. John’s Church, Woolwich, which 
were badly decayed. With reference to the application of the 
superphosphate to decayed Caen stone, I am able to refer to 
several successful examples of its use. In the year 1862 
I applied the process upon some almshouses forming 
of Northfleet College, where the decay has been completely 
os In 1864 I — upon a window and buttress 
of St. John’s Church, Woolwich; and in the following year 
the facade of the Grand Hotel, Brighton, was treated by my 
process. With respect to Portland stone the earliest experiments 
were made at the Army Clothing Establishment, Woolwich, where 
in 1861 some decayed window were treated, and with perfect 
success, I have some interesting results to record in connection 
with the treatment of Portland stone, which serve to illustrate the 
increased hardness and strength, and the diminished rate and 
capacity of water absorption attending the employment of the 
superphosphate. Small cubes of Po: d stone, each of 1'3in. 
dimension, were treated with the phosphate solution, and left to 
dry in the air; these were then subjected to gradually increasing 
pressure, until crushed between plates of lead in the American 
testing machine at the Royal Gun Factory, and the breaking 
weights of two precisely similar cubes of the native stone were at 
the same time carefully determined. The results were as follows :—- 


Crushing weight, 
I. Stone in original condition .. .. «. «+ «+ «+  3650Ib, 
IL. n ” oe 0h ee tee ee 06 
Mean «se ce ce ce ce oo 3795 
IIT. Stone treated with superphosphate .. .. «. +. S&75Ib. 
IV. ” ” ee 02 08 00 = 
Mean eo ce oe 5437, 


Thus requiring an increased st: amounting almost to 50 per 
cent. e relative hardness of the stone before and after treat- 
ment could be readily ascertained by mutual friction of their sur- 
faces, and also by scratching with a pointed instrument of copper, 
which metal proved to possess a degree of hardness intermediate 
between the original and treated Portland stones. 

The porosity of the stone, as indicated by the amount of water 
absorbed in ~ intervals of time, proved tobe diminished 
in the case o bes. On this point several experi- 
ments were made, the stone being first weighed in the air-dried 
condition, and then immersed in distilled water at the temperature 
of 60 deg. Fah. for the several periods named, and the increase of 


weight in each case noted :— 

“WHIT BED,” PORTLAND. 
Original Treated 
stone, stone. 
Grs. Grs. 
Weight of cube (Gry) .. «2 «. «+ «+ ++ [AOL oe oe 1420 
Water absorbed inSmin. .. «1 «+ «+ «« TO se oe 7 
” ” BB aim, cc co ce ce ce O8 us oe . 
” ” BOmin. .. os oo ce oe Ol ue oe 12 
” ” 1 hour 30 min, eo ee ce OB ue ov 25 

“ BASE BED,” PORTLAND, 
Grs. Grs. 
Weight of cube (dry) .. «+ «+ + « ec F901 we oe 1886 
Water absorbed inSmin. .. «2 «- «+ « 120 wo oe 20 
- 9 Wmim. oc ce ce ce os 9B se oe 33 
” ° BOmin. «2 «eo cc of cf 196 oe oe 50 
a Lhour 30min. .. «. «- 196 se oe 78 


These results have been further controlled by other aay 
in which the same block was used in the original condition, an 
in after treatment with the superphosphate. It will be noticed 
that the advantage of the process is most clearly apparent in the 
case of the denser and more compact variety of Po: d known as 
the ‘whit bed,” which alone is employed for external building 
purposes; the other, the ‘base bed,” is softer, and only fit for 
internal decoration, and its texture is so porous that in 
saturated it absorbs nearly ten per cent. of water. Samples 
Mansfield dolomite absorbed amounts of water varying in different 
specimens from six to eight per cent. After treatment my 
process the degree of absorption was reduced one-half, and the 
results were even more favourable in the case of Caen stone. The 
cost of materials em ~ege yr stone according to 


a prabo expended the cleaning ~~" preli 
cost 0 ur 2 i upon - 
minary mn of the stone bates the solution can be applied, 
One gallon of solution will cover about 300ft. superficial, when 
two coatings are upon Caen or Portland stone. super- 
ee on loyed must not 7 ppreciabl of 
sulphuric acid and the specific gravity of the solution, when diluted 
for use, should be-about 1100, 

In the discussion which followed the President said he was sure 
Spiller for “his interesting es ae ao 
or comm: on a so very 

great importance, which all of them whether 
were chemists ornot. The destruction nae tae - 
ings as the Houses of Parliament had been looked upon 
serious question, and they had looked forward with the 
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see what peculiar in the and it showed them how 
important it was to bear is io eel he they were maki 
arrangements such as those in connecti ith the Houses 


iar to such populous places, so that when 
the same stone was built in London it was found not to serve the 
same end. He was satisfied that the crystallisation of the soluble 
salt on the pores of the stone subjected to wet and weather 
was a great cause of the disintegration of the stone; but the results 
obtained y the application of Mr. Spiller’s preparation, as illus- 
trated by the several instances shown them that day, were of great 
importance, and he thought there was little doubt but that the 
process would meet with general approbation. 

Mr. Liveing, in a few remarks, corroborated Mr. Spiller, from 
his iments on the stones of his own house, which were of 
Castleton freestone, whilst the wrought parts were in fine oolite. 

Mr. Spence said as Mr. — had done him the honour of 
mentioning his name he would take the opportunity of saying that 
he thought it was the presence of sulphur amongst smoke that had 
the influence on the stones. In London they used a larger quantity 
of coal than in other cities, but then it was of a better quality than 
in other towns. In Manchester they used coal with 2 per cent. of 
sulphur, and as they consumed in that city 2,000,000 of tons per 
year, they put daily 120 tons of sulphurous acid into the atmosphere. 
This was rather a fearful thing did they see it fully. Then the 
first shower that came brought down the acid, it lay under the 
cornices of the buildings, and he had no doubt the acid then com- 
menced to seize on the stone, especially if there were any iron in 
it, and so began the disintegration. This was done, and the 
influence spread abroad. In speaking of the emission of sulphuric 
acid from smoke, he it was known, some iar opinions, 
and these he had published. He did not think the acid came 
mostly from the black smoke which was the subject of the prose- 
cutions. He thought that when the black smoke was cleared 
away they would have the acid stronger than at present— 
that the invisible smoke was by far most mischievous, as there was 
still as much sulphuric acid, and that, too, in a more concentrated 
form, for the carbon was all consumed. He hoped they would yet 
be able—but the time was perhaps distant—to carry off the acid 
in the town’s atmosphere, and he thought they would never be 
right till they got it carried away so far that it would never come 
near them. 

Dr. Gilbert asked Mr. Spiller whether he had got—or thought it 
would be difficult to get—rid of all the sulphates in his prepara- 
tion; and on being answered that he had not got a preparation 
without them, Dr. Gilbert remarked that a Frenchman had made 
a discovery which might do away with the difficulty. 

Professor Ansted, who had been engaged in another section till 
nearly this stage of the proceedings, but had ever taken a deep 
interest in this subject, then made some remarks as to the preser- 
vation of stone. He first referred to the different characteristics 
of stones, even before brought from the quarry, and then spoke as 
to the manner in which the softer classes were disintegrated by 
the atmosphere of different places, such as Oxford and London. 
There should, he held, be a careful selection of stones for building 
purposes, and his opinion was that were they to be preserved the 
“pp iance of any material for that purpose should be made when 
the stones were taken from the quarry, that when decay once got 
in it could not be removed from a house—-though the same means 
were sufficient on a stone in 1 laboratory—but that the stones then 
cracked and broke up time after time, so that perhaps preservation 
was impossible, and it might be well to give up the attempt, save 
on the stones of new buil > 

Mr. Spiller replied, and Treld that the opposite of Professor 
Ansted’s views had been seen from the trial for six years of build- 
ings in London, They had given results which removed from his 
experiments ed ap nce of a simple laboratory experiment, 
and indeed yielded them real practical benefits. 

Mr. Ansell suggested that the best mode of getting the prepara- 
tion re on the stone might be to enclose it in a chamber from 
which the atmosphere was excluded, and then introduce fluosilicic 
acid into the stone in a gaseous state. 

The President then, in a few closing remarks, expressed his 
opinion that the subject was of so very great importance that it 
could not be too often considered. No doubt many of the methods 
suggested yet admitted of considerable improvement; but one of 
the advantages of these discussions was exemplified. by the 
suggestion just made, and there was no doubt that the ideas 
might be turned to some account. A stone might be treated by a 
— in the same way as timber was made impervious to 
water. 


EXPERIMENTAL RESEARCHES ON THE ME- 
CHANICAL PROPERTIES OF STEEL IN ITS 
PRESENT IMPROVED STATE OF MANUFAC- 
TURE, 

By Witiram Farrsaren, LL.D., F.R.S. 
(Continued from page 233) 

I have intimated that the specimens have been submitted to 
transverse, tensile, and compressive strain, and the summaries of 
results will indicate the uses to which the different specimens 
may be applied. Table I. gives for each specimen the modulus 
of elasticity and the modulus of resistance to impact, together 
with the deflection for unity of pressure; from these experi- 
mental data the engineer and architect may select the steel 
possessing the actual quality required for any particular struc- 
ture. This will be found especially requisite in the construction 
of boilers, ships, bridges, and other structures subjected to severe 
strains, where safety, strength, and economy should be kept in 
view. 

In the case of transverse strain some difficulties presented 
themselves in the course of the experiments, arising from the 
ductile nature of some part of the material and from its tendency 
to bend or deflect to a considerable depth without fracture. 

This is always the case with tough bars, whether of iron or 
steel, and hence the necessity of fixing upon some unit of mea- 
sure of the deflections, in order to compare the flexibility of the 
bars with one another, and from the mean value of this unit of 
deflection to obtain the mean value of the modulus of elasticity 
E for the different bars. This unit or measure of flexibility given 
in the Table is the mean value of all the deflections, correspond- 
ing to unity of pressure and section. The modulus of elasticity 
has also been calculated from the deflection produced by 112 Ib., 
in order that it may be compared with the results of experi- 
ments on cast-iron, given at pages 73 and 74 in my work “On 
the Application of Iron to Building Purposes.” In order to de- 
termine the resistance of the bars to a force analagous to that of 
impact, the work in deflecting each bar, up to its limit of elasticity, 
has been calculated. These results differ considerably from each 
other, showing the different degrees of hardness, ductility, &c., of 
the material of which the bars are composed. The transverse 
strength of the different bars, up to their limit of elasticity, is 
shown by the amount of the modulus of strength or the unit of 
strength calculated for each bar. 








each bar per square inch of section, and the corresponding elonga- 
Won of Soe ber. pes unit of length, together with the ultimate 


Table III., on Compression, gives the force 
section requisite to crush short columns of the different speci- 


mens, with the correspogding compression of the column per 
unit of length, together with the work expended in producing 
this compression. 


Having selected the requisite number of specimens from the 
different works, the experiments commenced with the transverse 
strains, which were conducted as on former occasions, by sus- 
pending dead weights from the middle of the bar, which was 
supported at its extremities, the supports being 4ft. 6in. apart. 
The apparatus for this class of experiment consisted of the 
wooden frame A, to 
which was bolted two 
iron brackets BB, on 
which the bars were 
laid. Immediately 
over the centre of the 
bar, at a point equi- 
distant between the 
supports, the wheel 
and screw C was at- 
tached to the scale D, 
on which the weights 
were placed, 56lb. at 
atime. After each 
weight was laid on, 
the deflections were 
taken, and the expe- 
riments were conti- 
nued until a large 
permanent set was 
obtained. The per- 
- manent set was ob- 
served at intervals in the following manner :— 

After the deflection produced by the load had been ascertained, 
the screw C was turned, so as to raise the scale and relieve the 
bar of the load, thus enabling the experimenter to ascertain the 
effects of the load upon the bar, and register the permanent set. 
This operation was conducted with great precision, as may be 
seen on consulting the tables of the experiments. 

The mathematical formule of reduction on the transverse, 
tensile, and impact strains have been deduced from experiments, 
by my friend Mr. Tate as follows :— 








FormuL& or REDUCTION FOR THE REDUCTION OF THE EXPERI- 
MENTS ON TRANSVERSE STRAINS. 
When a bar is supported at the extremities and loaded on the 
middle 
Is 
Be... --- ft 
40Ka@ () 
Where 7 is the distance between the supports, K the area of the 
section of the bar, dits depth, w the weight laid on, added to 
five-eighths of the weight of the bar, 2 the corresponding deflec- 
tion, and E the modulus of elasticity. 
When the section of a bar is a square 
Tg 
B= 7h 
Tea ae 
These formula show that the deflection, taken within the elastic 
limit, for unity of pressure is a constant, that is = = D, a con- 
w 
stant. 
6, 33 3 : . 
Let -, fd... be a series of values of D, determined by ex- 
w, WwW, wn 
periment in a given bar, then 
_3 4, , 8, 3n 
D==(S4%4 ... +5) tee Oe 
n\Uy, We wn 
which gives the mean value of this constant for a given bar, 





Now, for the same material and length 
1 
headdhel a es #2"... (4) 


and when the section of ~ bar is square 
1 
- or Da, ees > |. <n 


w 
If D be put for the value of D when d= 1, then 
D=Dd ; 
1/3, 3 n 
=a fat 3 oe « $+ 
x (2 +at oat ‘ce 
which expresses the mean value of the deflection for unity of 
pressure and section. This mean value, therefore, may be taken 
as the measure of the flexibility of the bar, or as the modulus of 
flexure, since it measures the amount of deflection produced by 
a unity of pressure for a unity of section. 
Substituting this value in equation 2 we get 
qs 
E=mec cee es O 
which gives the mean value of the modulus of elasticity, where 
D is determined from equation 6. 
The work U of the deflection is expressed by the formula 
= _ws 
Us{xere =F ° © + ee « (8) 
where 3 is the deflection in inches corresponding to the pressure 
win pounds. If w and 3 be taken at or near to the ate limit, 
then this formula gives the work, or resistance analogous to 
impact, which the bar may undergo without suffering any injury 
in its material. The formula reduced to unity of section be- 
comes 
w a 


of, oe ee 


If C be a constant determined by experiment for the weight 
W, straining the bar up to the limit of elasticity, so that the bar 
may be able to sustain the load without injury, then 


WwW 
7 aCKd +, (CAKD! Cie We (10) 


where C= S, or one-sixth of the corresponding resistance of the 
material per square inch at the upper and lower edges of the 
section 
wi 
C= 
aka °° tee G@) 
When the section of the bar is a square 
mf: 
C= 75 - a an 
which gives the value of C, the modulus of strength or the uni 
. . a : nit 
of working strength, W being the load, determined by experi- 
ment, which strains the bar up to its elastic limit. This value 
. _— the cemparative permanent or working strength of 
he bar. 


TENSILE Srrary, &c. 


_ The work w expended in the elongation of an uniform bar ft. 
in length and lin. in section, is expressed by 


w=}. be dasPL. 4453 


Pp ‘ 
where P, = rd =the strain in pounds reduced to unity of section, 


l 
and] = L =the corresponding elongation reduced to unity of 
length. 

This value of u, determined for the different bars subjected to 
experiment, gives a comparative measure of their powers of 
resistance to a strain analogous to that of impact. 

By taking P to represent the crushing pressure per unity of 
section, and / the corresponding compression per unity of length, 
~ Saas formula will express the work expended in crushing 
the bar. 


TABLE I.—Summary of Results of the Experiments on Transverse Strain. 























Table IL, on Tensile Strain, gives the breaking strain of 






































3 “ 
4 & . Modulus of elasti-| Work of deflec- J , 
se 5 |Mean value, B,)Mean value of the ‘ : 3 Ww |Value, C, the 
og Manuf: = | of the deflection] modulus of elas-| °!tY, E, corre-) tion, U, up to on “cm unit of work- 
6 anufacturer. 5 i ‘ s -| sponding to 112] the limit off OM “s fOr in, ctrencth P 
$3 .q | forunity of pres-| ticity, E, By} "Pon! sJastici r| unity of sec-} {28 Strength. Remarks, 
? % | sure and section.| eq. 7. s ee gua a BY! tion. By eq. 9| BY equation 12 
rs) s | Byeq.6. - 7 C2, a eq. 8. ‘ons. 
1 |Messrs. Brown and| Bl “0012048 $2,672,000 3,047,000 55°5 i 5 
2 | Coc— B2 0013347 29,415,000 29, 465,000 soem on ae 
: B3 “0012891 30,550,000 32,171,000 ” 
B4 “0012581 29,463,000 29,370,000 — 5 
3 BS “0012673 29,248,000 81,510,000 —— 
5 B6é +0013024 30,224,000 32,361,000 ; : 95 
7 BT “0012643 31,135,000 33 523,000 Genk wih 960%. 
8 BS 0012863 29,335,000 30,686,000 sd 
9 B9 "001258 31,292,000 31,833,000 vid 
” 
10 |Messrs. Cannell and) 1 “0013081 30,088,000 29,996,000 95°000 
il Co. :— 2 “001637 22,965,000 24,288,000 102°443 
12 3 0012612 31,212,000 31,474,000 77°864 
18 4 0013245 29,700,000 30,126,000 44°240 
4 5 0012805 30,742,000 33,205,000 3°750 i f 
15 6 “0012995 30,291,000 31,056,000 87-057 oe a ee 
” 
16 |Messrs. Naylor and) A “001273 30,923,000 30,940,000 44°741 7 5 
17 | Vickers :— T “0013124 29,994,000 27,847,000 40°025 a een 
18 s *0013586 29,407,000 29,385,000 99°463 = 
19 S$ 26 -0012789 30,788,000 29,752,000 82°412 
20 |Messrs. Osborn andj] 01 “0013886 28,353,000 50°668 5°432 
21 | Co.:— 02 “001278 30,802,000 64°195 6-400 
22 03 “0017814 22,098,000 54-287 “6. ith 1 
23 04 “0013409 ; ; 56°438 é 037 ieee as — 
24 05 ‘0013112 29,610,000 50°079 5°559 - 00.” 
25 06 “0016881 23,948,000 31-792 4329 ” tooo” 
26 07 “001348 29,188,000 28,013,000 75°776 6°360 : niaiieg 
27 08 “0013007 30,335,000 29,585,000 50°000 5671 Sunk with 1300 Ib 
4 -“e Bessemer and] BS 1 “0021814 29,652,000 29,104,000 70°762 72199 6882 
2 50. i— BS 2 "0012946 30,478,000 28,379,000 42°807 41°261 3 x wi 
30 BS3 0015298 29,310,000 28,536,000 32'364 35-008 oa Sunk with — 
” . ” 
31 ee §1 30,700,000 31,482,000 52°116 47°452 5°539 
32 rothers :— 82 29,351,000 28,074,006 39°438 87-022 4-80 . a 
33 $3 30,368,000 29,858,000 71°390 68-032 6-780 Sth aca 
34 84 29,922,000 29,154,000 51-675 47°230 5°572 
35 85 29,524,000 28,179,000 40°078 37°269 4°907 Sunk with 1200 Ib. 
36 |Messrs. T Turtonand) A 0013033 30,704,000 30,895,000 46°400 45°369 5°892 
87 Sons :— B *0012953 30,390,000 31,297,000 71087 66-748 pa a se 
38 0 0012598 31,247,000 31,859,000 65°443 65°705 6718 
g ) "001287 30,887,000 32,462,000 59°253 60°949 6°33 Ss 25 
40 E "001303 30,211,000 30,764,000 67°763 65°131 $576 a 
41 F *001302 30,218, 000 $2,480,000 46°240 44-444 5°440 
42 G 001295 30,398,000 31,325,000 51-600 52°120 5861 Sunk with 1150 Ib. 
43 H 001382 28,484,000 27,542,000 50°800 49°602 5°570 1250. 
44 I "001368 31,198,000 27,646,000 52°704 54°87 5788 > — 
45 U 001325 29,710,000 31,232,000 83:27 31859 4561 ” 4959” 
» _ ” 
46 |Messrs. The Titanic} A x “001265 31,119,000 32,120,000 115°522 114°600 8682 
47 Iron, Co. (Mushet’s} B x “001177 33,446,000 34,935,000 51°846 52°892 6°621 
48 steel) :— cx “001237 31,823,000 34,879,000 49°960 49°76 5°739 
49 Dx “001261 31,218,000 30,418,000 39°345 36°915 4°699 
50 |The Hematite Iron] H1 “001308 30,096,000 33,830,000 77944 77917 
51 and Steel Co, :— H2 *001280 30,754,000 34,443,000 14°242 14°383 rn 
52 H3 001319 29,717,000 32,717,000 20°155 19°757 3540, 
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Taste Il.—Summary of the Results of Experiments on Tensile Strain. 



























































3 Breaking strain per square inch of Cloneation = |Value of U or 
eight laid on in longa’ 
,- Manufacturer. g |" produc-| eaaataa per unit of length peed agg es Remarks. 
z 1 rupture. lor value t, = ; 13 
2 Ibs. Tons, Pe oe J 

a Fs 

1 |Messrs. Brown and) B! 81,849 30°53 0056 191 Broke in neck. 

2 | Cow B2 39,7384 91,520 40°85 +0150 686 ne 

3 B83 30,371 106,714 47°64 01438 763 ” 

4 B4 49,564 116,183 51°86 *3337 1957 > 

5 B5 $1,916 110,055 49°18 *0375 2063 “i 

6 B6 39,764 91,972 41°05 "0837 4522 » 

7 B7 89,799 92,555 41°31 -0406 1878 ” 

8 B8 22,211 76,474 34°27 “0968 8715 Broke lin. from the neck. 

9 B9 17,171 59,538 26°57 0762 2268 Broke in centre. 
10 |Messrs. Cannell andj 1 31,916 110,055 49°13 “O177 974 Broke 2in. from the neck. 
ll Co. :-— 2 $1,871 109,072 48°69 0206 1123 Broke in neck. 
12 3 85,066 120,398 53°77. 0281 1691 ” 

13 4 41,344 , 665 43°15 +0250 1208 ” 
14 5 $8,224 89,121 89°78 “1437 6403 Broke near centre. 
15 6 23,891 81,483 36°37 1200 4888 » 

6 |Messrs. Naylor and) A 25,571 88,665 “58 0625 2770 Broke in centre. 
i7 | Vickers: T 39,784 91,520 40°85 “0475 2173 Broke 2in. from the neck. 
18 . 8 57,374 34,145 59°87 0100 670 Broke in neck. 
19 5 26 35,066 118,066 52°70 0287 1694 ” 

20 |Messrs. Osborne and} 01 43,129 98,942 44°17 “0156 771 Broke in neck. 
21 Co. :— 02 51,899 123,686 55°21 “0318 1966 i 
22 03 49,549 115,849 6171 +0298 1726 » 
2 04 41, 98,790 44°10 “9181 894 je 
24 05 44,464 103,116 46°03 “0431 2222 i. 
25 06 38,224 87,931 39°25 "0243 1068 a > 
26 07 86,664 85,724 88°26 “0037 158 - 
27 08 47,764 111,676 49°85 “1062 5930 Broke in centre. 
28 |Messrs. Bessemer and] BS 1 42,904 103,085 46°02 +0187 963 | Broke in two places. 
29 0.:— BS 2 38,224 88,175 39°36 1093 4818 Broke near centre, 
30 BS 3 33,439 78,606 35°09 *0981 8855 Broke in centre, 
31 |Messrs. Sanderson $l $1,849 82,484 87°26 0187 780 Broke in neck. 
$2 Brothers :— $2 46,054 107,940 48°18 0318 1716 ” 
33 83 42,904 107,187 47°84 +0275 1473 ” 
34 84 32,689 75,199 83°57 0187 515 ” 
35 85 44,464 103,960 46°41 - 1782 ” 
| 
36 |Messrs.T. Turtonand| A 41,344 100, 155 44°71 0312 1562 | Broke in neck. 
37 Sons :— B 38,164 87,552 39°08 “0106 464 ” 
38 Cc 41,344 95,872 42°57 “0181 863 rs 
39 D $1,849 80,273 85°02 “0018 72 ° 
40 E 44,614 102,915 45°94 0181 929 ” 
41 F 44,464 102,567 45°79 -0206 1056 a4 
42 G 46,054 106,237 47°42 *0243 | 1290 > 
43 H 38,224 87,471 89°04 0131 672 » 
44 I 41,344 7,994 43°74 0193 945 ned 
45 U 31,849 73,266 82°71 “0087 318 ° 
TABLE III.—Summary of Results in the Experiments on Compression. 
=i 2 Greatest weight laid on per square Corresponding Value of U or 
st Manufacturer. 6 inch. compression per work expended! Remarks. 
ze 2 unit of length, —— 4 oy 

Fal x Ibs. Tons. 

1 |Messrs. John Brown andCo.: | Bl 225,568 100°700 253 28,533 One very slight crack apppeared. 

2 B2 225,568 100°700 "263 29,592 No cracks. 

3 B3 225,568 100°700 *183 20,591 One very slight crack of outside skin. 

4 B4 225,568 100°700 "293 $2,968 No cracks. 

5 B5 225,568 100°700 1243 27,842 ” 

6 BE6 225,568 100°700 *403 45,345 o {smaller, 

7 B7 225,568 100°700 “443 49,846 Three large cracks with several 

8 B8 225,568 100°700 “493 55,472 Much cracked. 

9 B9 225,568 100°700 "558 62,223 * 

10 |Messrs. Charles Cannell and) 1 225,568 100°700 *238 26,217 No cracks. 

ll Co. :— 2 225,568 100°700 +263 29,502 oi 
12 8 225,568 100°700 *313 25,218 om 
13 4 225,568 100°700 +303 34,171 Very slight cracks, 

14 5 225,568 100°700 433 48,721 No cracks. 

15 6 225,568 100°700 "493 55,472 pad 
16 |Messrs. Naylor, Vickers, and) A 225,568 100°700 +423 47,596 No cracks. 

17 Co. :— 4 225,568 100°700 “388 43,758 oh 
18 8 225,568 100°700 *153 17,255 ot 
19 S 26 225,568 100°700 183 20,591 
20 |Messrs. Osborn and Co., Shef-| 0-1 225,568 100°700 *203 22,841 No cracks, 

21 field :— 0-2 225,563 100°700 "243 27,342 ve 
22 03 225,568 100°700 *253 28,467 a 
23 04 225,568 100°700 "263 29,592 - 
pa 05 225,568 100°700 “323 36,344 ra 
25 06 225,568 100°700 “823 36,844 * 

26 07 225,568 100°700 +193 21,716 ' 

27 08 225,568 100°700 "333 37,469 . 

28 |Messrs. Bessemer and Co. :—;| BS 1 225,568 100°700 223 25,092 No cracks. 

29 BS 2 225,568 100°700 +443 49,846 
30 BS 3 225,568 100°700 °473 53,222 es 
$31 |Messrs. Sanderson Bros.:— Sl 225,568 100°700 +398 44,783 Two large cracks. 

32 $2 225,568 100 700 +303 34,093 Very slight crack. 

38 83 225,568 100°700 *283 31,843 No cracks. 

34 84 225,568 100°700 323 36,344 Several slight cracks. 

35 85 225,568 100°700 *833 87,469 Much cracked. 

36 |Messrs, T. Turton andSons:—j A 225,568 100-700 283 $1,848 No cracks. 

37 B 225,568 100°700 "193 21,716 ~ 
38 Cc 225,568 100 700 243 27,342 rd 

39 D 225,568 100°700 263 29,592 + 
40 E 225,568 100°700 238 26,217 a 
41 F 225,568 100°700 *253 28,467 pa 
42 G 225,568 100°700 “298 32.968 % 

43 H 225,568 100°700 273 30,718 “ 

44 I 225,568 100°700 273 30,718 Very slightly cracked. 

Ab U 225,568 100°700 “203 82,968 No cracks. 


























ABSTRACTS OF THE RESULTS OF TABLES L, IL, 
AND lll. 


TRANSVERSE StRaIN—Tase I. 

The results of these experiments show that within the elastic 
limits the deflections are in proportion to the pressures ; for 
example, in experiment 1, the deflections are almost exactly 
expressed by the formula—8=-001361 w, where the constant 
*001361 is the mean, D, of all the deflections for a unity of 
weight derived from formula (3). By aid of this principle the 
value of the weight w, with its equivalent deflection, correspond- 
ing to the elastic limit was determined. 

The mean value of D, given in col. 4, the deflection corre- 
sponding to unity of pressure and section, may be taken as the 
measure of the flexibility of the different bars. In general, the 
least flexible bars give the highest values of E and C ; and other 
things being the same, or nearly the same, the most flexible bars 
give the highest values of U, the work of deflection corresponding 
to unity of section. The bars of some of the experiments, 10, 18, 
28, &c., with more than an average flexibility, gave very high 
values for C, the working unit of resistance to transverse strain 
showing their great value when applied to the springs of car- 
riages and other constructions where flexibility and strength 
should be combined. Such bars as those of other experiments, 
1, 12, 21, &c., with less than an average flexibility, gave at least 
an average value for C, showing their applicability to all con- 
structions where rigidity and strength are required. And so on 
to other cases, . 

The mean value of E, the modulus of elasticity, given in col. 5, 
taken for thirty of the best specimens, is 31,000,000 nearly, 
whilst the mean taken for a like number in col. 4 is about 


32,000,000. This modulus exceeds that of wrought iron by more 
than the 30th part. Steel, having a much greater flexibility 
than wrought iron, accounts for the approximation of their 
values for the modulus of elasticity. The bars that have the 
greatest flexibility, or the greatest value of D, other things being 
the same, have the least value for the modulus of elasticity. 

The values of u, or the work of deflection for unity of section 
up to the elastic limit, may be taken as measures of the qualities 
of bars where flexibility and strength are required. 

The barsgenerally exhibit very high powers of resistance to trans- 
verse strain. The mean value of the unit of working strength, 
C, given in col. 9, taken for one-half of the number of experi- 
ments, is 6°83 tons, and for the remaining half (omitting the last 
two experiments) this constant is 5°23 tons, giving a general 
mean of 6 tons. In the model tube of the Britannia and Conwa: 
Bridges, the value of the constant for breaking weight is 6° 
tons. 

Taking 11 tons per square inch as the mean value of the com- 
pressive and tensile resistances of wrought iron at the elastic 
limit, the value of C in this case will be less than two tons ; 
hence it followed that the transverse strength of these steel bars 
will be about 34 times the strength of wrought iron bars of 
the same dimension. 

In order to determine the relative value of the two kinds of 
material undergoing transverse strain, we then supposed two bars 
of the same length, one steel and the other iron, having the same 
strength, to be similar in their transverse sections ; then as the 
strength of bars of similar section are as the cubes of their 





depths, d= ve x d = 34 x d, 





where d is the depth of the steel bar, d that of the iron bar, and 
< = 8°5, the ratio of their results of working strength. 
c 


But as the areas of similar section are as the square of their 
like dimensions— 
Rection iron bar _ $°58 48 _ 354 = $3052. 
Section steel bar d2 
Now, taking the cost of iron at £7 per ton, and that of steel 
at £12, we have for the relative cost of the two materials of the 
same strength— ; 
Cast iron _ 7 x 23052 _ 161364 _ 1°3447 : 
Cast steel =~ 12 12 : 


that is, one cost of iron would be about 1) times that of the 





steel. 

In the case of railway bars and such constructions, besides this 
saving in the cost of material, it must be borne in mind that the 
steel rail would last four times as long as the iron rail. 

Tensite Stramy—Tasre IT. 

Taking the mean of the results of the experiments on thirty of 
the best specimens, we find the mean tenacity per square 
inch = 47°7 tons. Now, if we take 25 tons per square inch as 
the tenacity of the best English hammered iron in bars, it follows 
that the tenacity of these steel bars will be about twice (1°91 
times) that of the iron bars. 

Economic use of the Material.—For bars of equal strength, 
undergoing tensile strain, the iron bar should be about twice the 
section of the steel bar. Now, if the cost of steel be £12 per ton, 
and that of iron £7, then for a ton of metal in each case the com- 
parative cost of bars of equal strength will be 


Cast iron bars TXT B37 _ sayy, 
Cast steel bars 12 . 1 ‘ 


that is, the cost of the iron would be more than 1 1-10th times 
that of the steel ; in this case, therefore, the steel would be the 
more economical metal. The saving per ton of material would 
be 1°37, or £1 7s, 43d. The work producing rupture in the dif- 
ferent specimens is very variable, owing probably to some extent 
to the errors arising from the determination of such exceedingly 
small elongations, This i ity would have been avoided if 
the specimens had been of greater length, so that the elonga- 
tions might have been ascertained with greater accuracy. The 
greatest value (6400) of this work of elongation was given in 
expt. 14, where the breaking strain of the specimen is below the 
average, being only about 40 tons per square inch. The speci- 
men (see expt. 18) which had the greatest tenacity, viz.—about 
60 tons per square inch—required only 670 units of work to pro- 
duce rupture ; this arises from the very small elongation, viz., 
‘01, which the bar sustained at the point of rupture. 

The ultimate elongations are unaccountably variable and seem 
much below what might have been expected ; even the greatest 
elongation *1437, given in the Table, is below the average for iron 
bars, whilst the least elongation ‘0037, produced by a strain of 
38} tons per square inch, is only about the fiftieth part of this 


average. 
Compression—Taste ITI. 

Thirty-two of the bars supported each a pressure of 100°7 tons 
per square inch of section, without undergoing any sensible frac- 
ture, whilst twenty-three bars were more or less fractured with 
this pressure. The mean value of tue compression per unit of 
length, taken for twenty-four of the best specimens, is ‘372, whilst 
the mean taken for the remaining specimen is *232, giving a 
general mean deflection of 302. The work expended in cru 
the material in short columns is remarkably The mean 
value of U, given in column 7, taken for twenty-six of the best 
specimens, is 41,000, whilst the mean taken for the ini 
specimens is 25,400, giving a general mean value of 33,400. If 
6000 be taken as the value of U in the case of tensile strain, then 
the work expended in rupturing the material by compression will 
be 54 times the work expended in rupturing the material by 
extension. 

Tensile and Compressive Resistances Compared.—Taking the 
mean tensile resistance to rupture at 47°7 tons per square inch, 
it follows that their resistance to com ion is more than 
double—being really 100°7 dividec by 47°7 ; that is, 21. Hence 
it follows that the most economic form of a steel bar, undergoing 
transverse strain, would be a bar with a double flanches, having 
the area of the bottom flanch about double that of the top flanch. 
This conclusion is borne out by the results of experiments on 
transverse strain, where the strain per square inch of the material 
at the elastic limit=6 c=6 x 6°83 tons=40'98 is equal to 31 tons 
nearly, but the mean breaking strain per square inch by exten- 
sion is equal to 47°7 tons—clearly indicating that the compres- 
sive resistance in the former case was considerably in excess of 
the tensile resistance. 


THE NEXT MEETING OF THE BRITISH 
ASSOCIATION. 
m ‘ me the = _~ cil of ~ wr —_ = 
eld on Monday evening, for the pu e e p! 
of meeting. His Grace the Duke of Buccleuch presided, supported 
by Sir Roderick Murchison, Dr. William Fairbairn, Professor 
Phillips, Sir John Lubbock, Professor Sir M. E. Grant 
Duff, Sir John Bowring, and the Earl of Enniskillin. 

Mr. Griffiths read invitations from Norwich, Exeter, Plymouth, 
Edinburgh, and Liverpool, and influential deputations were 
present from each piace to —_ its claims. 

Mr. J. P. Gassiot said t their talented secretary, Mr. 
Griffiths, had visited Norwich, and found that they were prepared 











there to give the Association a hearty reception. He to 
pen that the next ting of the Association be held at 
Norwich. 

Dr. Sharpe: ded the moti 

Sir Roderick Murchison wished to add a few words to what had 


been said in favour of the proposal. One reason why hesu: 
the proposal in favour of Norwich was, that it was the ay 
of his old associate and valued friend, Professor Sedgwick. 

The motion to hold the next meeting at Norwich was then 
put to the meeting by the Duke of Buccleuch and carried by 
> raion} soak @ 

-rofessor as president for next year, at 
Norwich, Dr. Joseph Balron Hooker, M.D., D.C.L., F.R.S. The 
family of |Dr. Hooker are closely associated with Norwich; he 
will be received there with open arms, and if you want a man for 
practical wisdom—if you want a man of the greatest eminence in 
science—if you want a man for whom the cultivators of science of 
all branches would willingly make way, opening their ranks and 
inviting him to the front —I say, if you want such a man, then 
invite Dr. Joseph Dalton Hocker to b ~ president next 
year, If you choose him, your choice shall be ratified by the 
whole scientific world with acclamation. 

Sir John Lubbock seconded the motion, which was carried by 
ace tion, 

Hivst, tie oa of Professor ae Fw by ——— 
irs e following gentlemen were vice-presidents for 
next year’s meeting of the ‘Associations The Earl of 





, 

Lord Lieutenant of Norfolk; Sir John Peter Boileau, F.R.8., 

Sir John Lubbock, Bart, F.R.S., the Rev. Adam Se rf 
F.RS., &e., Woodwardain of geo! in the U: 

of Cambridge; J. Crouch Esq., M.A., D.O.L., F.R.S., 

and in the Uni- 


1 dean and of astro geometry 
atetr Gamteidge, and Thomas Brightwel, Esq. 
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ON STEAM CULTIVATION—THE ADVANTAGES 
TO BE DERIVED FROM IT, ITS PRESENT 
POSITION, AND FUTURE DEVELOPMENT.* 

By Mr. Davip Greic. 

Ir is not my intention in this paper to treat of the mechanical 
part of the above subject; for altho the greatly varying nature 
of the soils and circumstances to it with all over the country 
render it necessary to have — different adaptations of the 
apparatus bes a | still the machinery has now been so nearly 
brought to perfection that the farmer has no longer any difficulty 
in obtaining apparatus suited to his own particular requirements. 
The means employed to bring about such results as those to which 
the writer will advert can scarcely be considered of that impor- 
tance which the subject assumed during the earlier stages in the 
development of steam cultivation. The points the writer proposes 
to deal with are :—The advantages to be derived by the farmer 
from the use of steam, in the shape of better crops; tillage opera- 
tions more economically effected; the lessening of the number of 
operations required, and, most important of all, work done at pre- 
cisely the right time, and when it can be done to the greatest 
advantage. I shall also advert to the present state of steam culti- 
vation and its prospects for the future. 

It is asserted by all who have tried spade husbandry that the 
crops obtained under that system are much better than those 
which can be got from horse-cultivated land; indeed, this is so far 
the case, that although to cultivate land by the spade a foot deep 
costs about £4 per acre, it would pay the farmer better to employ 
the spade than the horse, providing the necessary amount of 
manual labour could be procured at the propertime. The state of 
the labour market in England, however, renders such a system of 
cultivation impracticable; but the superiority of the spade to the 

lough nevertheless remains an indisputable fact. The chief 
eature of advantage in spade husbandry is the thorough loosening 
and mixing of the soil, and as this is much better accomplished by 
steam, it logically follows that crops upon steam-tilled land will be 
far superior to those grown under horse culture; and this is 
borne out by actual experience, the exchange of horse for steam 
power being generally followed by a marked improvement in the 
crops and much greater yield per acre, varying, of course, with the 
nature of the soil, but amounting in some cases to two quarters 
more corn per acre. Ample proof of the accuracy of this state- 
ment may found in the recently published ‘ Reports of the 

Royal Agricultural Society’s Commission on Steam Cultivation,” 

a work with which I presume most gentlemen are well acquainted. 

The reason for this increased productiveness can be easily under- 

stood. A team of four horses ploughing a 12in. furrow will leave 

more than 300,000 footprints per acre; and as these nearly cover 

the ground, the effect, as every farmer well knows, is to leave a 

hard subsoil, or ‘‘ pan,” beneath the cultivated ground, which 

becomes worse with every successive ploughing at the same depth. 

The tractive power that horses are able to exercise upon a plough 

or other implement is very limited, and is further decreased in con- 

sequence of having to convey their own weight over the broken and 
uneven soil, and also to partly undo the compression caused by the 
treading of their feet. 

“‘Tf a horse be taken when the land is in a rather plastic state, 
and walked across the track of the steam plough, and made to 
travel to and fro transversely on every 10in. width until a breadth 
of six yards is trodden over, it is then found that if the steam 
cultivator has just sufficient steam to perform its work properly 

fore it arrives at the ground so trodden down it will be com- 
pletely stopped before it gets through the six yards; and, consider- 
ing the momentum of the fly-wheel, this experiment shows plainly 
that the power required is something very material; and expe- 
rience shows one-third additional draught to be required on land 
that has been trodden down to the same extent as in cultivation by 
horse-power.” 

With steam the case is very different. The engine stands on the 
headland and hauls the implement to and fro by means of a wire 
rope; all treading and compression of the soil and subsoil is thereby 
entirely avoided, and the implement is driven at a much more rapid 
pace, throwing up the soil to a greater depth and in a loose state, 
ee it to derive full benefit from the influences of the atmo- 
sphere. 

It is found in practice that the rapid motion of the steam-driven 
implement tends to loosen and aereate the soil much below the 
actual depth at which the tine or share is running. In horse or 
ox ploughing the case is just the reverse, as the sole of the plough 
and the treading of the animals so consolidate the bottom that the 
necessary chemical action between soil and subsoil is prevented, 
and, consequently, all escape of gas and water. The result of the 
deep tearing up and loosening of the soil at the proper time by 
steam is that its temperature is raised and a much greater quantity 
of ground is permeated by air. The air is replaced in the same 
a apse by water when rain comes, and this moisture is retained 
in the cultivated ground as though in a sponge, any superfluous 
quantity sinking away to the drains beneath, instead of the whole 
lying for some time on a hard trampled subsoil as though held in 
a dish, making the land cold and ungenial. 

I am now more particularly referring to heavy land, but a 
similar result is observable in the case of light land. Light lands 
are never much damaged by wet, the principal danger is from 
“burning” in dry weather, but the deep cultivation and loosening 
of the soil (instead of having it lying on what might be termed a 
‘**board”) causes even light land to retain its moisture ina dry 
season for aconsiderable time. The mere question of aerating the 
soil deserves much more attention than is generally given to it. 

Mr. Bailey Denton lately wrote an able letter to the Times, 
which forcibly illustrates the importance of this question. He 
says :—‘* Within a few miles of the metropolis, in North Park 
Farm, Blackheath, Mr. Shepherd has raised a breadth of wheat 
which any earnest agriculturist will be pleased to see. It is grow- 
ing on land not naturally fertile, which Mr. Shepherd under- 
drained at his own cost, and has since cultivated with Fowler’s 
steam plough. The yield has been estimated by good judges at an 
average of forty-five bushels per acre. At 8s. per bushel this will 
bring £18 per acre, irrespective of the straw, which may be con- 
sidered as equivalent to the harvest expenses. Adjoining North 
Park Farm is some very good wheat growing on similar land 
equally well drained and treated, except in the one particular of 
steam cultivation. It has been horse-ploughed. This yield may 
be fairly put at thirty bushels, which, at the same price per 
bushel, will bring £12 per acre. Within sight of these two 
instances may be seen some wheat also growing on land similar in 
character to Mr. Shepherd’s, which has neither been drained nor 
steam-cultivated, the yield of which cannot be estimated at more 
than twenty bushels to the acre. The return in money at the 
same price per bushel will be £8 per acre. Hence we have within 
a short drive of London three cases for comparison, which cannot 
fail to show that by the adoption of deep steam cultivation on 
deep drainage the produce of our stiff soils may be‘ doubled.” 
But steam cultivation improves the crops in another way. If the 
soil has been thoroughly and deeply loosened at the right period, 
and has not been consolidated except by its own weight, the roots 
of the plants have ample liberty to penetrate until they are 
stopped by natural causes. In .: seasons the roots are thus 
enabled to follow the moisture in the ground very much further 
than would otherwise be possible, and as no burning can take 
place until the deepest root has entirely exhausted the moisture 
around it, the crop is made capable of resisting the effects of 
drought for a very long time. The writer believes that the success 
or otherwise of a crop depends upon the number of cubic feet of 
soil that the roots are able to penetrate, and the writer has found 
that a grain crop will stand up much better, and is not so easily 
laid on a deeply cultivated soil as on one that is shallow. From 
what has been said on this part of the subject it will, the write; 
thinks, be readily conceded that a great improvement in the crop, 
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ia ono of the seniin Siekaiees inevitably follow the use of steam 
on 

At the present time the cost of potas i operations 
steam is very far from being so pyr aie 4 
eventually will be. In many cases, and especially with machinery 
working for hire, the very heaviest portion of the work is given to 
steam, and generally that which cannot well be done by horses. 
Now, before we can obtain the maximum of cheapness we must 
cause steam power to perform all the operations connected with 
the tillage of the ground. For, if after steam ploughing a field 
horses are taken upon it, perhaps two or three times for the pur- 
pose of harrowing or doing other similar work, the ground is of 
course trodden down and consolidated again. The consequence is 
that the next year it requires much more power to break it up 
than would otherwise be the case, and not only does it require 
this extra force, but clod-crushers and other implements have to 
be applied to it, which would not be required if the treading were 
avoided. The generality of land if put under steam cultivation 
and kept entirely free from the trampling of animals, would onl; 
require one very deep cultivating operation every fourth or fif 
year, and would be kept in such a state as to allow air and 
moisture and the roots of the crop to penetrate freely, so that the 
cultivation for the grain crops in the rotation would only require 
to be light or surface operations sufficient to receive and cover the 
seed. Thecost of steam cultivation has hitherto been greatlyi 
_ excessive breakages that have occurred to the machinery. 

ese have arisen from two causes, namely, the want of men 
properly educated to the work, and the deficient construction of 
the machinery at first employed. The varying circumstances 
under which the apparatus had to work involved much more 
experimenting to bring it to perfection than would have been the 
case with any fixed machinery. These difficulties are now, how- 
ever, altogether overcome, and with ordinary good management 
any mishaps of the kind named may -be wholly avoided. 

With regard to the cost of steam as compared with horses, the 
writer finds from careful observation that, including interest on 
money, depreciation, and repairs, the average yearly cost of main- 
taining a set of steam cultivating machinery, doing 2000 acres per 
year (say 10in. to 12in. deep), is under £300, or 3s. per acre. This 
allows money enough for its replacement in ten years. A good 
machine of this kind should displace over thirty horses, and of 
course many horse implements. Now the wear and tear of the 
harness, implements, and the amount of farriers’ and other bills 
in connexion with these thirty horses, with interest and deprecia- 
tion, will be at least twice as great as the corresponding items 
chargeable upon the steam tackle. The average price of coals per 
horse-power per day-—that is, the cost of the quantity of coals we 
should have to burn in an engine to get out of it work equal to 
what one horse could do in a day—is 7d. It is quite evident that 
the daily keep of a horse miust cost much more t this. Less 
than half the number of men also are required to do the same 
acreage of work, although their wages have to be somewhat higher 
than those of the ordinary farm labourer. Or, to put the case more 
concisely: a pair of horses in an ordinary plough cannot pull with 
a force of more than 3 cwt. or 4 cwt. at the most, and a day of this 
work cannot cost less than 10s., on the other hand a steam 
ploughing engine will give off during the whole day eight or nine 
times that draught, at a cost of certainly not more than £3. These 
calculations are per day only; but as the horses have to be kept 
and fed when they are idle as well as when they are working— 
which is not the case with the steam engine—the comparison is 
manifestly unfair to the latter. The whole of the comparison 
should be based on a yearly average; but it is rather difficult 
to come to a conclusion how many acres a pair of horses 
can cultivate in a year, even supposing them to be exclu- 


day’s work. For instance, if under the + system a farmer 

were to take each field consecutively, and just calculate bef 
wo y 

an estimate would have to be doubled before it would cover his 

actual expenditure; and this in consequence of wet days and other 


it 
in 
: 


; and, as the writer has before pointed out, 

implements that will perform every operation 
required, so as to keep horses off the land altogether, and th 
lessen the power required to till the ground. 

It is important that the fields should be made of a size to suit 
exactly the routine of work that the farmer wishes to carry out 
and arranged so that all the crops of one kind are together, thus 
avoiding unnecessary delays and removals. The removal of a 


uced to a minimum by making the fields 
as large as — consistent. with the rotation of crops the 
farmer intends to follow. Some may argue that as their farms 
consist of different kinds of land, they require a particular cro, 
upon each kind; but the writer believes that when steam is ha 
the advantage of having the whole of a crop in one place more than 
counterbalances any drawbacks of this nature—except of course in 
very exceptional cases; and besides, the fact that steam can work 
one kind of land just as easily as another, will often remove these 
objections altogether. As an example of the advantages of 
aluding fields and pulling down old fences, the writer would 
refer to the case of a gentleman in Essex—Mr. Prout, of Sawbridge- 
worth—who, on a holding of 450 acres, by pulling down fences and 
dividing his farm into seven or eight e fields has gained no less 
than sixteen acres of arable land—land which was formerly occupied 
by old straggling fences, trees, and water-courses, and this has 
been done at a cost which is trifling in comparison with the benefits 
obtained from the improvements. 

The question of roads on a farm has an important bearing on 
the subject.. There is an objection generally made that they take 
up too much ground, but this is altogether unfounded. The head- 
lands, which are generally trodden down and compressed by horses 
and carts, require at least twice the cultivation of the other parts 
of the field, and yield worse crops. There can, consequently, be 
no profit in their tillage, and the width of a road dividing two 
fields is of course much less than that of two headlands and the 
— But however that may be, by having properly-constructed 
roads on a farm the cost of taking off the produce is very con- 
siderably lessened—say by a mny per ton on the whole. 
This would much more than cover the rent of the ground occupied, 
and prevents any treading on land to be cultivated. When these 
and such kindred improvements are carried out farming will 
become a business which any thoughtful and intelligent man may 
manage with profit, and will be free from most of the vicissitudes 
which now cause the investment of capital in farming to be looked 
upon as of so precarious a character. 

Besides the advantages to the agriculturist the nation at large 
will derive great benefit from the increased yield of crops, and 
also from the fact that the materials to ‘“‘feed” the power used 
in tillage will be drawn from the coal-mine or the forest, instead 
of being taken from the produce of the fields. We shall not be 
obliged to import so much corn as hitherto, and a larger per- 





sively occupied in such work. But money is saved in another way. 
After a thorough deep ploughing or cultivating by means of steam, 
it is evident that only half the number of after operations will be 
required to bring the ground to a tilth. In heavy land twitch 
will be found to disap altogether, as there will be no treading 
and plaiting of it by the horses’ feet, which has so much effect in 
undoing the very operation while being performed, and, conse- 
quently, necessitating many successive Aaa in thoroughly 
clearing the land. A steam-driven implement always tends to 
bring the weeds and rubbish to the top, never buries them. 
Heavy land is not naturaily inclined to grow twitch; and if so, 
much treading and trampling should be prevented. It is the 
writer’s firm opinion that no such thing would grow on it, except 
through gross mismanagement or very light crops. The want of 
suitable implements has been a drawback to the cheap use of 
steam in tillage. as farmers have not been able to effect more than 
a portion of their work by its means. 

Although it is no doubt an advantage to be able to do the farm 
operations more cheaply than by horse power, the writer looks 
upon this as of minor importance, compared with the results 
referred to in the first part of this paper, and with the increased 
certainty that will attend the carrying out of the farming business, 
about which he will say more presently. The cultivation of the 
soil is a business that requires a great amount of care and atten- 
tion. A very false idea of a farmer’s business is conveyed when it 
is said that anyone is fit for farming; on the contrary, the writer 
does not know of any business which requires such minute atten- 
tion and such keen observation ; and this arises mainly from 
the extraordinary variations in the climate, weather, and 
soil, and the great effect these variations have upon the crops. 
Those persons who most carefully observe the state of their 
land, and never work it except at proper times, will derive 
the greatest advantage from it. a farm under horse culti- 
vation, however, this is a very difficult task, as the small 
amount of profit yielded by farming will not allow the number of 
horses to be kept that would be necessary to deal with all the 
land at the right period and in the most economical manner. This 
inability to perform the work when the land is in its best condition 
involves its deterioration until it can scarcely be considered to be 
in a growing condition, and not unfrequently involves the total or 
partial loss of a crop. When we reflect that there are only two or 
three months in the year during which tillage work can be profit- 
ably performed, the fact that the horses are sometimes kept going 
constantly, in order not to fall behindhand with the work, shows that 
the soil must often be operated upon when it is in a very improper 
condition. But the person who farms by steam has a powerful and 
ample force at his disposal, so that he can afford to wait until his 
land is in a fit state for working; and this force is also an untiring 
one, which he can work night and day with relays of men if neces- 
sary. You may often hear farmers complain that they are behind- 
hand with their work, and they will point out to you a field, or 

thaps two fields, in which the crop has been nearly lost ow 

use it was put in two or three days later than the remainder, 
or when the land is in a state unfit for its reception. This occurs 
because the farmer is usually obliged to keep his working force of 
horses down to the narrowest possible limit, and the consequence 
is that in some unfavourable seasons he requires twice the power 
at his disposal todo his work in time. But, as the writer shows, 
these irritating and expensive difficulties are almost unknown to 
the man who farms by steam. 

Hitherto farming has very rarely been highly successful as a 
commercial undertaking, and when taken up by commercial men it 
does not often pay. The reason is that to effect the different 
operations required in the best possible way entails an expendi- 
ture all the year round which cannot be borne by the profits of 
farming. As the use of steam developes itself, however, farming 
will become a business in which a man may see his way with some 
degree of confidence, and be able to calculate beforehand the cost 
of each operation, and whether he will gain or lose by it. The 
season and the weather will have only half the control over the 
crops and tillage operations that they have at present. But, 
before these results can be effected it is necessary that the vay 





cheapest system of pepe eg I mean, as 
cost per acre—should be adopted, that the ti should be done 
at a given time, and at a cost not greater than that of the actual 





ge of the crops will be converted into food for human beings 
instead of food for horses. 

In these days of dear labour a very important point is the 
reduction in the amount of manual labour — to till the soil, 
together with the enlightenment of the agricultural labourer, tend- 
ing to make him use his mind as well as his body. So far as the 
country is concerned the state of the labour market is becoming 
a question which every farmer will have to study, for while the 
labourer justly participates in t.. progress of the condition of the 
people of this country, the rise in labour must materially lessen 
the farmer’s profits. Indeed, if wages go on increasing in the 
same ratio as they have recently done, it will be impossible to 
farm with a profit at all except by employing such machinery as 
shall considerably diminish the number of men required. 


ON A TOURIST INDICATOR.* 
By Mr. Bazaucette, C.E. 

THE difficulty of obtaining local information after reaching the 
summits of eminence from which extensive views are obtained, the 
author believes, is experienced by all classes of tourists. To pro- 
vide for such want, and to supply reliable topographical informa- 
tion, the author proposes that local indicators should be placed 
upon summits which are periodically visited by tourists. The 
local indicator would consist of a circular table of stone or metal 
engraved with radial lines pointing in the direction of any object 
of interest. Upon the line would be engraved the name of the 
object, its distance from the point of view, and in the case of 
mountains, giving their correct height above the sea. A table of 
3ft. in diameter would be sufficiently large to embrace a district 
of thirty miles in radius, which would generally be found sufficient. 
To facilitate reference, concentric ,lines at distances of five miles 
would be engraved upon the table,"within which circles the names 
of places at such distances would appear. Upon an outer circle 
the names, directions, and distances of large cities, cathedrals, 
dockyards, headlands, and other objects of interest, beyond the 
thirty mile circle would be shown. In the centre of the table may 
be placed a telescope with an indicating hand, arranged so that on 
placing the hand in the direction of any object, the object itself, if 
within the range of sight, would be brought within the field of the 
telescope. The telescope would be removable, unless in cases 
where it might be deemed advisable to cover in the table with a 
light ornamental building, which would also serve as a shelter for 
visitors. Arrangements are now being made by the author for the 
erection of a local indicator with a te pe and light ornamental 
shelter upon the summit of the Malvern Beacon-hill, in Worcester- 
shire. This hill is at an elevation of nearly 1500ft. above the level 
of the sea, and commands a complete orama of the richest and 
most beautiful scenery, limited only in extent by the powers of 
sight. The form of the local indicator may be varied according to 
circumstances. It may be cheaply constructed in cast iron, and 
with or without the telescope and building. The local indicator 
would afford to the tourist much of the interest and information 
which is frequently lost in consequence of fogs enveloping the 
summit which with difficulty he has reached, and would at once 

int out the direction for returning—a want which the author 
eS frequently experienced. If carefully constructed the indicator 
would supply the tourist with reliable information, and at once 
afford 'y answers to most of the questions relating to the neigh- 
bourhood, which usually elicit the stereotyped ‘‘I don’t know,” or 
incorrect and worse than useless “information” commonly 
obtained from so-called guides. A smaller and less complicated 
form of indicator would found useful in open places in 
towns—the direction and distances to churches, railway stations, 
theatres, &c., being given. The tops of letter pillar-boxes being 
provided with such information would assist strangers, and even 
residents as to distances and cab fares. The author thanked the 
meeting for the attention with which they had listened to his 
description, and said that he felt some apology was almost neces- 
sary for occupying the time of such a meeting with a subject 
apparently so simple, were it not that its very simplicity consti- 
tuted one of its great merits, for, while it was intelligible to, and 
would afford instruction to persons of the humblest amount of 
education, it might still be a source of interest, amusement, and 
information to t' of the highest attainments. 
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ON THE CONSUMPTION OF FUEL* 
By Mr. Wa. Parrerson, C,E., Perth. 
THE consum| of fuel in the furnaces of land and marine 
engine boilers, i 


i 
portance, since power 
supplanted nearly all other motive po in moving the 
machinery used in and manufactures, vessels, and 
drawing carriages; and is otherwise used in heating 
and drying According to Sir Murchison’s 
mpgent that the prod of ieoglnnd fe 98,150,087 tons . 
e produce annum, 
as there is no doubt but that a ——— 


be 

Although it is apparent from the chimneys of furnaces of some 
works oon vessels, not emitting much coloured vapour jthat the 
consumption of fuel is pretty well performed—but whether 

ly or not cannot be said; it is, however, equally apparent 

7 & issuing of black or unconsumed fuel from among many of 

chimneys in our manufacturing towns, collieries, and steam 

vessels, that economy in the consumption of fuel is not yet generally 

obtained, and “that the time has not arrived when it would be 
considered a di to produce black smoke,” 

Notwithstanding that several treatises on the proper con- 
sumption of fuel and the prevention of smoke have been published 
—one of the best of which, with supplement by W. Fairbairn, 
Esq., C.E., ap in the printed transactions of this Associa- 
tion—but of these treatises there is in some of them too much 
stress laid on and argumentation in favour of some particular 
view the writer held, or patent he had some pecuniary interest i 
which militated tt the real essential of the work, an 
in all, even the t, the information given is of rather too 
scientific and technical a nature, and practical directions are so 
far wanting as in a great measure to prevent practical men from 
understanding and applying the information therein afforded. 

It therefore occurred to me to make an attempt to supply what 
is required, and having no further interest to serve than the ad- 
vancement of science in this direction, I in no controversial spirit 
have put together such Pweg observations, suggestions, and 
rules, as may conduce to that end, which from the experience and 
observation of thirty years I have learned and found to be effica- 
cious in consuming fuel by proper combustion and applying the 
heat so obtained, and I trust that the present attempt will not 
altogether prove useless. 


To have fuel properly consumed, and the heat evolved therefrom 
utilised to its fullest extent, we must have the area of the 
fire grate of a size capable of holding the weight of fuel of the neces- 
sary depth sufficient to raise the steam required, the depth of 
thickness of fuel on the grate, bars, or branders being in ~ 
tion to the quantity of air that can pass through between the 
and fuel at the rate necessary for perfect bustion in ti 
with the method adopted for feeding the furnaces, and the 
flues and chimney must be so proportioned to the area of fire-grate 
that the products of combustion shall be carried away at such a 
rate that a sufficient supply of air may be obtained and be under 
control at the furnace. e second object is attained by causing the 
flame or heat arising from the incandescent fuel to be applied to 
as large a surface of the boiler as can be got at when the heat is at 
the greatest, and the heated air or p cts of bustion may 
leave the boiler at the same temperature at which the steam is in 
the boiler, the boiler being of a form that in the circumstances 
offers = “ey oo to the heated = <> 
fuel, formed o! e conduc’ mai , having the 
least possible quantity of water in the boiler that is necessary for 
the steam i accompanied with a sufficient steam s 
To arrive at the proper area of fire-grate it is necessary to know 
the kind of fuel that is to be burnt thereon and the quantity of 
steam that has to be obtained from the boiler. 

There have been published several excellent analyses of the 
different kinds of fuel used, but all that is really required may be 

by consulting the tables given in the excelient reports of 
“‘ Experimental Investigation on Coals for the Steam Navy,” by Sir 
Henry de la Beche and Dr. Lyon Playfair, and with the tables in 
these reports will I principally deal in illustrating the process of 
arriving at the respective areas from fire-grate to chimney, and 
will take of the tabulated fuels in the reports mentioned the New- 
castle Hartley and Fordel splint, and for 100 1b. each. 

1, To find the cubic feet of oxygen to saturate the 
carbon of the fuel take the percentage of carbon, o ite the fuel 
selected in Column B, Table II.;¢ multiply it by 2°666, the atomic 
weight of aye that combines with one of carbon, and by 11°85, 

of cubic feet in 














the number 1lb, of oxygen; the product is the 
cubic feet of oxygen required, ' 
(Per cant. of carbon 81°61) ent. of carbon, 79°58 
er cent, of car “81. er i 
81°81 fe ene ’ 
2°666 
218°105 212°150 
11°85 11°85 
. cubic feet of oxygen cubic feet of o 
ane4 544 } cable feo 2513-977 } cuble fest of oxygen 





2. To find the oxygen necessary to saturate the hydrogen of the 
fuel take the tage of hydrogen fp wd the Fuel selected in 
Column C, Table II. ; multiply it by 8, the atomic weight of oxy, 
that combines with one of hydrogen, and by 11°85, the num 
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~ NEwcaSTLE HaRrTLeY. ForDEL . 
2584°544 for carbon 2513°977 for carbon 
521°400 for hydrogen 521°400 for hydrogen 
3105°944 3035 °377 
4°762 4°762 


14790°505 ou. ft. of airrequired. | 14454°465 cu. ft. of air required. 

4, To find the economic value or power 
selected fuel, take the number of pounds given in Column A, 
Table 1, multiply them by 100, the product is the weight of water 
in pounds that 100 lb. of fuel will evaporate; then divide the last 
—, eS ee K, Table I., the pro- 
the time in hours it would take to te th 
weight of water which 100 lb. of the fuel could eva: 


NEWCASTLE HARTLEY. 
Water orgueate’, 8°23 lb.; rate of evaporation, 308, 


100 
308 ) 823 ( 2°672 time required. 
ForDEL SPLINT. 
Water ome, 7°56 lb.; rate of evaporation, 4649. 
100 
464°9 ) 756 ( 1°626 time required. 

5. To find the cubical content of 100 Ib. of the selected fuel 
when used as fuel, and the square area it will cover of fire grate in 
inches, at 12in. and Gin. , multiply 1728, the inches in a cubic 

the number in 


foot of a by 100, and divide the product 
Column B, Table I.; the quotient is the cubic 
the fuel used as fuel; then divide the last result by 12, the square 
root of the quotient will be the side of the square in inches o' 
area of fire-grate, covered the fuel in 100 lb. at 12in. dee 
For six inches, square the found for 12in., double it, and the 
square root of the product is the side of the square area of fire- 
grate covered by Gin. of fuel. For 4in., square the side found for 
12in., triple it, and the square root of the product is the side of 
the square area of fire-grate covered by 4in. of fuel, 
NEWCASTLE HaRTLEY, 
Weight of aes fuel 50°5. 


100 
50°5 )172800( 3421°78 
12 )3421°78 
v 285°148 = 16°886 side of square 


Gin. = 23°880 side of square 
4in, = 29°247 side of square 
FoRDEL SPLINT. 
Weight of cubic foot of coal as fuel, 55°0. 


55) 172800 ( 3141818 
12) 3141°818 








4/261'818 = 16°180 side of square 

6in. = 22°883 side of square 

4in. = 28°025 side of square. 
6. To find the area in a cubic foot used as fuel to allow air to 
through different kinds of fuel, —- 144, the number of 
inches in a square foot, by the number in umn B, Table 1, the 
weight of a cubic foot of coal used as fuel, and divide the product 
by the number in Column C, Table L., the weight of a cubic foot of 
solid coal; subtract the quotient from 144, multiply the remainder 
by °666, the square root of the product is the side of the square in 
inches of the air ae mae a square foot of the selected fuel 

at the branders or fire-' 





NEWCASTLE HARTLEY. 
Weight of cubic foot of coal used as fuel, 50°5; weight of cubic 
feet of solid coal used as fuel, 80°27, 


144 
505 144 
80°27 )7272( 90°594 
53°406 
"666 
7/ 35°568 = 5°963 side required. 


Weight of cubic foot pee eg el, 55°0; weight of cubic 
t of cu ‘oot o' as fu ; we it of cu 
foot of solid coal, , (sl. . 


55 144°00 
78°61 )7920( 100°75 


43°25 
"666 


¥/ 28°804 = 5:366 side required. 


rie owt 4 44: 4- 
fire-grate to burn off the 1001b. of the selected “yy the 
cubic feet of atmospheric air, found by Rule 3, 
seconds that 100lb. of fuel takes to quantity of 
water found by Rule 4; multiply the quotient by the side of the 
i ound by Rule 5, and divide by the 
side of the square in inches of the air passage per square foot of 
fuel found by Rule 6, the quotient is the rate at whi 
must pass through the fire-grate per second to burn off 100 Ib. of 
fuel at 12in. deep in. bars; if for Gin., one-half, and if for 4in., at 
one-third of that rate. 





of cubic feet in 1b, of oxygen; the product is the cubic feet of NEWCASTLE HARTLEY. FORDEL SPLINT. 
oxygen required. 2 
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(Per cent, of hydrogen, 5°50.) | (Per cent. of hydrogen, 5°50.) 160°32 160°32 
6°50 5°50 60 60 
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44°00 44°00 2619°2 ( 14790°505( 1°537 9619°2 eeares 502 
11°85 11°85 16°886 6°180 
40 UL cubic feet of oxygen -40 U cubic feet of oxygen 5963 )25°953( 4°352 5°336 )24°302( 4°554 
52140 } required, 521°40 } required. _ rate required. rate required. } 





3. To find the quantity of atmospheric air that will give off these 
two quantities of = add the quantities of cae 
or the carbon and of the respective fuels 
multiply the sum by 4°762, the proportion in volume the atmo- 
spheric air bears to the oxygen init; the productis the atmospheric air 
required. It may be necessary to mention here that to be strictly 
correct it would be necessary todeduct from the sum of the two quan- 
tities of cubic feet of oxygen the cubic feet of oxygen in the fuel, 
as shown by the percentage in Column F, Table IL, but as it is 
uncertain at what time the oxygen is evolved from the fuel, and 
it is rather better to have an excess than a deficiency of oxygen, 
I considered it not necessary to take that into account. 


¢ a fame Section G, 
tables referred to by Mr. Patterson will be foun! at page 296, ¢f seq. 
of “ Lockwood's Engineers’, Architects,’ and Contractors’ Pocket Book.”— ED. E. 
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To find the area of fire-grate, with fuel at 6in. deep thereon to 





uired 
canter; 


raise steam from 212 deg. equal to one nominal horse-power of a 
condensing engine, divide by sixty the pounds of water evaporated 
by 1001b. Oe he aed ee eee oe 
| quotient by 27°648-—the cubic inches of water in 1 Ib. of water: 
and by 1669—the cubic inches of steam in 1 Ib. of water—a' 
| pressure of the a‘ ere, and 

| Semeur Co stems wenle. Dave 22 ay | 
engine wan FF dpe = ivi e product by twelve, the 
uotient would be the number of pe | be raised by 
| the steam 1ft. high ina minute; divide this by 44,000,* the quotient 





5s 


| is the number of horses’ power in the steam raised by 100 lb. of fuel 
6in. thick on the fire-grate, then by this number of horses’ power 
divide the area of fire-grate by fuel 6in. thick, as found by 





* This is the coefficient given in Mr, Patterson's paper.—ED. E. 


of a condensing engine. 
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44000) 484516-263 ( 11-011 )523°584( 4/ T7G45 = 6-895. 
» find the - of oe with fuel of Gin. deep for a nominal 
orse-power Of & non-con 
hich will 


engine, say at Ib. effective 
take steam of 50 lb. poe & 


Divide by 60 pounds of the water e 


r evaporated by 
found by Rule 4; multiply the 


quotient by 27°648—the cubic inches of water in 1 lb. of water— 


of steam in one of water at 


50 Ib. pressure, and by thirty the pounds of effective P pores 
divide the quotient by 12; the quotient is the number 

that can be raised by the steam Ift. 
by 44,000, the quotient is the number of nominal horses’ power in 
by 1001b. of fuel at Gin. in the fire 


~—— 
h in a minute, divide this 


te; then 


er divide the area fire-grate 


covered by fuel 6in. thick, as found by Rule 5. The quotient is 


fire-grate with fuel of 6in. thick 
wer of a non-condensing engine 


at 30 lb, of effective pressure of steam. 
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° Per cent. of carbon, ‘y 8. 


9. To find the tity of atmospheric air to off the 

Tete the eaten ant = in the 
time found by Rule 8, subtract the number in Column H, Table II. 
from the number in Column B, Table II., the remainder is the per 


evolved in the 
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cent. of carbon volatilised; multiply this by 2°666, as in Rule 1; 
fo the product add'the oxygen found by Rule 2, then mal y this 
«gum by 4:762, as in Rule 3; the product is the quantity of atmo- 
; ic air to give off oxygen for the complete saturation of the 
‘carbon and hydrogen in the time found by Rule 8. 
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Newcastle HARtTLey. ForpDe. SpPLint. 
Per cent. of coke left, 64°61, Per cent. of coke left, 52°03, 
Per cent. of carbon, 81°81. Per cent. of carbon, 79°58. 
81°81 79°58 
64°61 52°03 
17°20 27°55 
2°666 2°666 
45°855 73°448 
521°40 521°40 
567°25: 594°848 
4°762 4°762 
2701°268 quantity of air re-| 2832°666 quantity of air re- 
quired, quired. 





The time when smoke is emitted from the chimneys or funnels 
is when hydrogen is being evolved from the fuel during combus- 
tion, and if a sufficient quantity of oxygen cannot be brought in 
contact with the products of the coal through the fire-grate at that 
time so as to fully saturate both hydrogen and carbon—hydrogen 
having a greater affinity for oxygen than carbon, and combining 
in combustion with it in a much colder state than carbon—lays hold, 
as it were, of its full equivalent of oxygen first, leaving the carbon 
set free by it to combine with the oxygen left, if any, in the pro- 
portions which produce carbonic oxide, which is emitted from the 
chimney as lightbrown smoke; and the heat evolve! in the pro- 
duction of this oxide is not above two-fifths of the heatif the same 
amount of carbon had had its full equivalent of oxygen. For, al- 
though the heat evolved generally is in proportion to the oxygen 
burned, that law does not hold good in this case, and if little or no 
oxygen is left the free carbon goes off in the shape of black smoke 
and no heat is obtained from the carbon—rather the reverse-- it 
having carried away some of the heat evolved from the combustion 
of the hydrogen. The process used in the formation of lampblack 
is a good illustration of how black smoke is produced. In some 
instances there is not sufficient oxygen for the complete satura- 
tion of the hydrogen alone. In this case the unconsumed hydro- 
gen goes off along with the free carbon, and if the chimney or 
funnel be low will be observed burning in flame at the top. In- 
stances of the latter kind occur when the combustion is slow; the 
distillation of the fuel goes on most favourably under slow com- 
bustion, the effect of which is that a great proportion of the oxygen 
of the atmospheric air gets into combination with the carbon at 
the top of the fire-bars, creating a strong heat there—in many cases 
melting the bars and roasting and distilling the fuel above, while 
the oxygen is being exhausted, the products of the distillation 
going off along with the carbonic acid gas, or oxide and nitrogen, 
the rationale of the process in such cases is that the oxygen burning 
the fuel, a small quantity of oxygen is consumed compared with the 
quantity of fuel, while in the cases where proper combustion takes 
place the largest amount possible of oxygen is consumed compared 
with the quantity of fuel. Although a great deal can be effected 
to remedy the unequal demands of atmospheric air in the furnaces 
that are stoked by hand by a judicious method of stoking, Mr. 
Watt instituted a very good system by having an extra depth of 
fuel placed at the furnace mouth, partly on the dead plate, so 
that by a partial distillation some of the more volatile products 
are brought off slowly and are burnt off along with the incande- 
scent fuel on the area of grate, that extra thickness at firing being 
spread over the reduced depth of fuel on the fire-grate, and the 
principal part of the fresh fuel being as before laid at the furnace 
mouth; still itis clear that a regular and uniform supply of air 
into furnaces is not required for complete and economic combus- 
tion when the feeding of the furnaces is done by hand; therefore, 
when the largest quantity of air required cannot be brought 
through the fire-bars, the additional supply can be very well sup- 
plied through apertures having regulators on them in the furnace 
doors, or if the furnace or fire-grate is longa supply can be obtained 
through or at the baek of the bridge or flame-wall, the air being 


heat going to waste from the boiler, will enable it to perform that 
k. 


wor! 

11. To find the inside capacity of a chimney square the rate in 
feet of air required to enter the fire-grate per second, arm 
the product by 002288; the product is the force in pounds wi 
which the air will enter by the air passage in a superticial foot of 
fire-grate; multiply the product by ‘333, the proportion at least 
which the air passage between’ the fire-bars should bear to the 
bars; the quotient is the force in pounds exerted on one foot of 
fire-grate. From the degrees of temperature of the products of 
combustion entering the chimney, which may be assumed at tke 
temperature of steam in the boiler, say 212 deg., subtract the 
degrees of temperature of the atmospheric air, assumed at 60 deg.; 
divide the difference by 490°8, (1-490°8) being the increment in bulk 
for every degree of heat Fahrenheit above 32 deg.; add 1 integer 
to the decimal found; multiply the sum by 1728; the product is 
the number of cubic inches of the rarefied air in the chimney, 
equal in weight to the inches in a cubic foot of air outside the 
chimney; multiply 535°68, the weight in grains of a cubic foot of 
air at the ordinary temperature, by 1728, and divide by the last 
product obtained ; subtract the quotient from 535°68 grains; the 
difference is the weight which a cubic foot of rarefied air is lighter 
than a cubic foot of air outside; multiply this by ‘333, the area of 
air passage entering the furnace; divide the weight of force 
exerted on a foot of fire-grate in grains by the last product; the 

roduct is the height which a column of rarefied air will counter- 
Saas the pressure on one foot of area of fire-grate. 
NEWCASTLE HARTLEY. 
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conveyed to the bridge ina pipe or pipes having regulators on 
hem. ‘These regulators could be wrought with self-acting cata- 
racts in connection with the furnace doors, Ashpits should be in 
cross section the full aggregate area of the opeu spaces between | 
the fire*bars, and should have doors on them with slides to regu- 
late the supply of air and act as dampers where the heat evolved 
requires to be retained for a short time. <A sufficient cubic | 
space above the fire-bars is of great importance to allow the vola- 
tile products of the fuel to be properly mixed and combined before 
beiny carried away over the flame-wall and forced in amongst the | 
carbonic acid gas and nitrogen of the air consumed, as also to keep | 
that part of the boiler over the furnace from being roasted, as it | 
were, by being too near the incandescent fuelin a white heat. As 
an empirical rule I have found it answer very well to allow an 
average of two cubic feet above the fuel on every square foot of 
fire-grate; this, with the thickness of the fuel, gives an average | 
height the boiler ought to be above the fire-grate. I may remark | 
here that it is always well to allow for a good thickness of fuel | 
being used on the fire-grate, it being most economical for raising | 
high-pressed steam, for, as it may be observed by comparing the | 
sizes of fire-grates required for a nominal horse-power of a con- 
densing and non-condensing engine, that they are nearly alike, itis 
therefore evident that working with high pressed steam is the most 
economical, inasmuch as a small quantity of high pressed steam 
having the same elastic power as a larger quantity of low pressed | 
steam, by being wrought expansively, will work with a useful 
effect two and-a-half times more than the low pressed steam. Of 
the area over bridge or flame-wall, to insure proper combustion in 
the furnace, it is imperative that the products of combustion should 
not pass over the bridge or through the flues at a greater rate than 
the air comes through the grate bars. 

10. To find the area over the bridge or flame-wall at the end of 
the fire-grate : To the superficial area in inches of the air passage 
through a square foot of the fire-grate per second, found by Rule 6, 
add one-thirtieth part forthe increase in volumein the combination 
of the hydrogen and oxygen, and for other products of the fuel not 
previously taken into account, and as the temperature of the furnace 
may beassumed to be fully 1000 deg., multiply the total volume 
by 3, the square root of the quotient is the size of the square in 
inches for the opening over the bridge or flame-wall for every 
foot of fire-grate. 

NEWCASTLE HARTLEY. ForDEL SPLint. 
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pag § = 10°498 side of 962 § = 9°394 side of 

¥y 110°226 { square required. | o/88'263 square required. 
Of the flues no part of them should be less in cross section than 
the area over the bridge or flame-wall; they may with advantage 
be made somewhat larger to give space for deposition of dust, so 
that the flue at no time may be less than the area over the bridge 
or flame wall, and the distance between the chimney and furnace 
should be as short as possible. The chimney being the part con- 
nected with ordinary furnaces, which provides the power to force 
the required quantity of air into the furnace, it is necessary to 





have it of such relative proportions and dimensions as, with the 





42°108 ) 110°60 (2°626 
It, however, should be observed that the inside area of the chim- 
ney at the top should equal the area of the air passage through 


| the fire-grate, as the previous calculations in connection with the 


tables showed a much slower rate of air going through the fire-grate 
than ought to obtain for proper combustion, for Dr. Ure, in a 
paper read before the Royal Society in 1863, stated that he found 


| the aerial products of combustion from boiler furnaces flow off 


with a velocity of fully 36ft. per second, and as these products in 
that condition follow apparently a fixed law, it is a natural con- 
clusion to come to that if the products of the fuel were supplied 
with the necessary oxygen at a rate nearly equal to that at which 
they fly off, more complete combustion would follow, and the full 
complement of the heat be evolved. 

12. To ascertain the height of the chimney, the current of air 
through the fire-bars, the area of fire-grate and the pressure of 
steam being determined on, square the rate required, multiply 
the product by ‘002288, then by the area of feet in fire-grate multi- 
plied by ‘333; the product is the pressure of the air in pounds on 
the air passages of fire-grate, multiply this product by 7000 grains, 
the product is the total pressure in grains; find the difference 
between the weight of a cubic foot of rarefied air and a foot of cold 
air, as by Rule 2; divide the total pressure by this difference, the 
quotient is the oubie content of a column of air to produce the 
pressure, divide the quotient by the area of air e through 
the fire-grate, the quotient is the height of the Sate or if a 
certain height above 100ft. is determined on, divide by the height, 
and the square root is the side of the square of the chimney at the 
top; and if it is for a round chimney, multiply the side of the 
square by 1°128, the product is the diameter of a chimney of ecuul 
area, Assume the rate of the air required to be 36ft. per second, 
the area of the fire-grate 21ft., and the pressure of the steam at 
50 lb., including the pressure of me) atmosphere, 
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VY 6993 = 2°644 x 11128 8, square = 2°982 diameter. 





It may pe pruniend here.that.it_would be well thatthe. minimum 
height of ys should be 100ft.; not that that height is 
specially required for draught purposes; the converse isthe case, 
for in our manuf: ing towns several of the tapered chimneys 
would be far more effeetive were they reduced so far in height; but 
it would be beneficial inasmuch as it would admit of the delete- 
rious products of complete combustion emitted from the chimneys 
being diffused through the surrounding atmosphere before coming 
over the surface of the earth, to which, from their denseness, they 
have a tendency to descend. In regard to boilers generally the 
work ‘‘ Useful Information for Engineers,” by William Fairbairn, 
Esq., C.E., contains, as its title bears, much valuable informaticn. 
There are, however, a few orm on which something may be said. 
The quantity of water in a boiler, in proportion to the steam room, 
has always appeared to me to be too large when it is considered 
that even in those having steam of an elastic force above the at- 
mosphere of 105.1b. the relative volume of steam compared to that 
of water is 240 to 1. -Now, as water in the boiler is required for 
no other purpose than being converted into steam, and is, only 
expended in doing so, apparently, to be strictly correct these pro- 
portions are all that is required, and how a rule could have Fein 
thought of for allowing one-half of the cubic capacity for water 
and the other for steam is not easily explained. Mr. Watt so far 
remedied this defect by concaving the bottom and sides of the 
wagon and haycock-sha boilers, and then in placing a flue 
through them. It was further remedied in the Cornish, and still 
further in the marine, tubular, and locomotive boilers but it does 
not appear that the bringing of the relative proportions between 
steam and water nearer each other was the object for which these 
changes were made, the object being rather to gain increased 
heating or absorbing surface of boiler. It was, however, overlooked 
that the apparent heating surface obtained ‘from internal flues and 
tubes was not nearly all effective, for water boils easiest and raiscs 
steam quickest by convection—that is having the heat applied to 
the under surface of the boiler—and also when from thelength of the 
boiler, either by doubleor triple run, the heated products had to make 
in connection therewith, a great proportion of the last run was non- 
effective by the heat being absorbed before passing there. It is 
therefore necessary that the boilers which have return flues should 
not be too long, and that in those having three runs of the 
boiler, the first being in an internal flue, the second should be im- 
mediately under the boiler. The Cornish boiler with the double 
flue is an improvement so far as the flues are concerned but not as 
regards the furnace and flame-wall. In none of the Cornish boilers, 
even in those with one flue, is there the proper space above the 
furnace or over the flame-wall to promote perfect combustion.. A 
boiler of the Cornish kind formed something similar to the Butterly 
boiler, or rather having a fire-box like a locomotive, with tubes 
three times the size of locomotive tubes of about 25ft. long- if the 
tubes are of iron, the conducting power of copper being to iron as 
24 to 1—would answer. Well were this kind of boiler so built 
that the products of combustion could be brought to bear on 
the underside as well as in’ the tubes. Leaving the boiler 
at the level of the water-line they would be effective in 
raising steam, or if large flues were preferred to the tubes 
they might be made oval supported along the centre of the 
insides with three rows of vertical pipes, being larger in diameter 
at top than at the bottom part of the tube, the length of 
boilers to be from 15 to 18ft., and the heated products of 
combustion to pass from the internal to the under side of 
the boiler, split, and return by the sides; or another kind of 
land boiler might be formed of the cylinder form with egg ends 
having the water lessened by another portion of boiler inside, 
rising above the water Gin., the water space between it and the 
boiler gradually increasing in width up to water line, and thereb 
bring the water and steam space nearer in proportion to eac 
other, and were the feed water caused to impinge on this steam 
casing, as it may be called, at several points it would promote the 
proper circulation of the water when in astate of ebullition, which 
contributes so much to the generation of steam, gives a larger 
space of steam room, and would prevent priming; studs properly 
placed would keep the casing in its position (the want of steam 
room in boilers tends very much to cause the pressure in the 
boilers to vary, and goes far to assist in some explosions), and 
were this kind of boiler built on the hung system or oven plan, the 
flue around the boiler being of the proper sectional area, and the 
exit flue placed at the top of the water line the full width of 
boiler and sides flues, by the depth to give the proper sectional 
area equal to the area over the flame wall, the following advan- 
tages would be derived from it, viz., that the boiler would hang 
always in a body of flame or heat from the incandescent fuel, 
keeping all the heating surface of the boiler of nearly equal tem- 
perature, and the heat would be so applied to the heating surface 
that the water would receive the heat by convection, none of the 
heating surface having a downward tendency, and no part of the 
heating surface would be covered with soot, which is generally 
the case in the last flue of wheel or three run flues—this soot 
acting the part of a non-conductor, preventing even the little heat 
that is to be got in these parts of a flue from being absorbed and 
conducted into the water. 

In marine boilers where flues are used they should not have a 
longerrun than 25ft., andshould be made narrower at the top, thereby 
allowing the water space to be widest at the top of the flue, and 
the nearer the proportion of the steam room and water space are 
made to the relative proportions they bear in the production of 
steam so much the better, as saving the space in steam vessels is 
a desideratum. 

Much has been said in favour of large furnaces and slow com- 
bustion, but my experience has always been that when the furnace 
was not too large, but sufficient to hold the necessary fuel, the 
space above the fire-bars large enough to enable the products of 
the burning fuel and the oxygen of the air to intermingle properly, 
the area over the bridge and the flues being of a size sufficient to 
allow the heat, expanded air, and products of combustion to pass 
over and through at no higher rate than the air came into the 
furnace, and that the chimney was of sufficient size inside to pro- 
duce the necessary draught or pressure at the furnace, that the 
higher the rate the air came into the furnace, if it did not exceed 
the rate of 36ft. per second, the more complete was the com- 
bustion and the more work done for the fuel burned. 

A locomotive running at a high speed is always able to raise the 
necessary steam required for the extra speed by the sharpness of 
the draught. And as to the kind of top or finish a chimney ought 
to have many fancifyl theories are extant, without. any good 
reason for adopting the one instead of the other, for the principal 
condition for the top of a chimney to be in is to allow the free 
emission of the rarified air. This cannot be the case in all states 
of the weather with some of the forms—for instance, the. obelisk 
top with centre diaphragm has the drawback of presenting a 
surface to the wind above the top proper of the chimney, the 
diaphragm being below, therefore the draught of thechimney mustbe 
impeded by sudden gusts of wind, impinging on the dia 
and forcing itself down i. dear till overpowered by ‘the 
ascending current. The best form of a top is one haying a splay 
outwards from the inside aperture, so that if the wind strike it 
will have a tendency to fly upwards and rather assist the ascending 
current. 

The heightening of chimneys has generally been considered as 
the panacea for all the evil incidental to badly constructed 
furnaces and or chimneys of dwelling-houses. 

The height of the chimney produces most effect on draught 
when advantage is to be taken of the chi not for b 








_ but for ventilation; for it is a fact known well to all bricklayers, 


that even in the hottest weather when the air inside the chimney 
is very cold as compared with the air on the outside, that an 
ascending current is always in the chimney, and the higher the 
chimney the stronger is the current; so great and uniform is a 


current of ascending air in the high chimneys that the inference is 
that the column of air in the inside can be no denser than the 
surrounding air at the top of the chimney; if i i 


this inference is 
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correct, which 1 think it is, for on no other th can the 
ascending current be accounted for, it does not ai with the 
resent accepted law of the weight of air, whith is that the air 
like layers of paper lying one above the other, the topmost 
having merely its own weight, but every layer downwards is 
bearing the weight of the layers above it, so that at the surface of 
the earth the bottom layer is supporting a weight equal to 14°7 lb. 
per square inch. If that law is universal then the air in the 
chimney would have the same number of layers as it were as there 
are on the outside, and when in a colder state would rather have 
been denser than otherwise, and the current downwards rather 
than upwards; a case in point is the railway tunnel, in Edinburgh. 
from Scotland-street to Princes-street—a work with which I was 
connected—which is 1008 yards long, and is 116ft. higher at 
Princes-street than at Scotland-street, but for a considerable length 
the Scotland-street end of the tunnel is larger in cross section 
than at any other place. In hot weather, when a larger quantity of 
rarified air is in the lower end, a strong current of air always 
descends to Scotland-street. 

There is another peculiarity connected with the motion of air in 
a cold state, that it moves in the reverse way that water does in 
a syphon, it goes down the short leg and up the Jong one; and it will 
do this in a pine when all around is still, but the motion is much 
increased if the long leg is made larger as well as longer—this 
peculiarity of motion in air being induced in a pipe by it having 
the form of an inverted syphon, the length of the long leg always 
being sufficiently high to reach a slightly lighter atmosphere, so as 
to give as much difference in weight as will overcome the friction. 
The fact was observed by Dr. Chowne, and he took advantage of it 
by enrollinga patent for ventilating buildings by introducing syphon 
pipes into them. In his description of the patent he owned he 
could not account for the action of the air, nor on what principle 
the motion of the air was induced, neither had he been aware that 
by making the long leg larger as well as longer the effect would be 
increased, or the working of the patent might have been more 
successful, but as it was it failed. 

It is also well-known amongst miners that in sinking a shaft, 
without a brattice wall in it, the smoke of the powder from 
the shots fired cannot be got rid of, nor pure air obtained to sustain 
the workmen; but when a brattice wall is put in, and as is 
generally the case one side a little longer than the other, the venti- 
lation goes on by the air descending the smallest side and ascend- 
ing the largest side of the divided shaft. This peculiarity might 
well be taken advantage of in the mining districts, where good ven- 
tilation is so much required, by always having the upceast shaft 
considerably larger than the downcast; and the mines where 
carburetted hydrogen exists in great quantities the draught in the 
upcast might be accelerated without the aid of a furnace by having 
some of the inflammable gas conveyed in pipes to the upcast shaft 
and burnt in jets well up in it; this would help to carry away the 
noxious gas, save fuel, and improve the draught; the heat evolved 
from the consumed gas would rarify the air very much; of course 
the entrance to the upcast should always be equal to the area of 
the shaft, having sliding doors on it to modify the draught in the 
mine when required. 

I have said that some of the high tapered chimneys would be 
more effective were they diminished in height so far, which may be 
illustrated thus: As it is the area of the narrowest part of the 
chimney multiplied by the height that determines the column of 
rarified air passing forth from a chimney, take one, therefore, 
having a sectional area at the top equal to the size of air passage 
through the fire-grate, viz., 6°993ft., oras in Rule 12, the side of the 
square at the top being 2°644ft., cubic column of air 872°831ft., 
and height, 121°81ft., but were that chimney to be increased in 
height another 48ft., and have a taper of lin. in 8ft., the side of 
square at top would be reduced to ift. each way, leaving a sectional 
arc, of 2°702ft., which, multiplied by 172°81ft., the increased height 
—_. 4 a column of rarified air equal to 400ft., as against 

72° 4 

Inconclusion, it is of the utmost importance that even the workmen 
who are engaged in erections where currents of air or gases are con- 
cerned should have removed from them the antiquated notions with 
which they generally are imbued, as to the laws which govern these 
currents, and should be made acquainted with their nature and 
laws; for in many cases the workmen, seeing that the instructions 
they receive or the plans they are working to are the reverse of the 
notions they have held during life, ‘‘that a contracted throat is 
conducive to a good working furnace,” they will have a little of 
their own will in the matter, an1 not allow, as they think, the 
work being spoiled altogether. They contract some part (I am 
recording what I have experienced myself), the work is completed, 
and the result of the working is found not to be what was antici- 
pated, and is only made right when the contracted part is 
removed. I have been long impressed with the idea that some 
such work as that had taken place in forming the air passages 
where some of the apparent failures took place in the ventilation 
of the House of Commons. When I had the opportunity of hearing 
the description of the working of the process of the ventilation of 
that building, as illustrated by a model in Dr. Boswell Reid’s 
class-room, the system appeared perfect; but if by any means the 
apertures or air passages through which the air of the respective 
temperatures had to pass, were not in proportion to the densities 
of tlie air, perhaps the larger were given for the cold air, and the | 
smaller for the heated, or both might be equal, either of which | 
conditions would destroy to a certain extent the proper ventilation. | 
In the system for ventilating rooms by having an aperture with a 
valve on it, leading into the chimney of the room, the vent lining | 
above the aperture should be lin. diameter larger than those | 
below, and kitchen chimney vent linings should be fully two-thirds | 
larger than those for rooms, and no caps should be put on chim- 
neys of a less size than the vent linings. 





ON THE ERRORS OF ANEROIDS AT VARIOUS 
PRESSURES.* 


By Batrour Stewart, LL.D., F.R.S., Superintendent of Kew 
bservatory. 

Art the request of the Meteorological Committee, experiments 
have lately been made at Kew Observatory with the view of ascer- 
taining to what extent an aneroid may be considered as a reliable 
instrument when exposed to considerable changes of pressure, such 
as occur in mountain ascents. 

In order to make these experiments a large receiver had attached 
to it a standard barometer, of which the accuracy had been pre- 
viously ascertained. By means of an air pump the aneroid when | 
placed in the receiver might be subjected to any pressure, the exact | 
amount of, pressure being noted by means of the standard baro- 
meter. An arrangement devised by Mr. Berkley, mechanical assis- 
tant at Kew, enabled the aneroid to be tapped while in the 
receiver, so as to imitate as well as possible the tapping by the 
hand to which thése instruments are usually subjected previous to 
their readings being taken. 
| For the aneroids to which I shall immediately refer observations 
were made for every inch of pressure between 30in. and 19in., ten | 
minutes being occupied in passing from one stage to the next, and 
the instruments being always tapped at every stage. When they 
had reached their lowest pressure they were kept at this for an | 
hour and a-half, and were then raised in stages of lin. every ten | 
minutes until the ordinary atmospheric pressure was finally 
reached. The instruments themselves were obtained from the best 
known makers, who kindly lent aneroids for the purpose of this 
experiment, 

The following table denotes the average behaviour of these in- 
struments so treated, eight’ sets of experiments being made, and 
the instruments being oné-half large instruments, diameter 4in., 
and one-half small instruments, diameter 2in. Supposing the in- 
struments were quite right at starting at the pressure of 30in., 


then their behaviour while the pressure was being lowered is repre- 
sented by the following table :— : 

At30in, error .. s- +. — “O0in. | At @in.error .. .. 

np 201d ei ce ce ce OM; 

oy 28m, = yee oe ve  OBIN. | 4, BBiN, gp ce ce oe 3 

oy 2Tin, = yy oe ce oe + “Olin. | oo MEI. gg ce ce oe = “NMA 

99 26M, gg te we oe HOON. — ‘lsin, 
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From this table we may learn the following facts :—1. If we 
compare an aneroid with a standard barometer before ning 
our observations, in order ‘to ascertain its index error, and if we 
then ually lower the pressure, using the above index error, we 
shall find that the instrument lags behind, or reads rather too high 
down to 26in., at which point its behaviour appears to be reversed, 
and it falls thereafter too far. 2. The instrument is, however, 
tolerably accurate down to 24in., or through a hey «ed 6in. If we 
compare an aneroid with a standard at the end instead of at the 
beginning of the observations we shall get much less reliable 
results. 

Suppose now that the instrument is allowed to remain an hour 
and a-half at the lowest pressure, and that it now starts from 
this pressure of 19in., going up, being quite right at starting, as 
compared with a standard barometer, the average behaviour will 
be represented by the following table :— 





At 19in.error .. .. « “00in, | At Q5in. error .. +. +e + Olin. 
» was a ee oo — O2in. | 4, Bains 4, os co of & O3in, 
oo Sin, oc ce ce ve SOME, | yy CI we! cc ce ce > OR 
o 22M. 4p ce ce oe = “ODN. | 4 Bin. . ve co oo  O8in. 
oy 23im, 4, oe ce oe = Olin. | 4, 2Oims op oe oo oo  -1Pin. 
ov 24in, 4p ce co vo 00m. | , 30m. 4 oe co ‘Min, 





From Table IT. we may learn as follows: 1. If we start from a 
low pressure —19in.—and compare our aneroid with a standard 
barometer before beginning our observations, in order to ascertain 
its index error; and if we then gradually increase the pressure, 
using the above index error, we shall find that the instrument lags 
behind; that is to say, reads too low up to 24in., at which point its 
behaviour appears to be reversed, and it thereafter rises too fast. 
2. The instrument is, however, tolerably accurate up to 25in,, or 
through a range of Gin. 3. If we compare our aneroid with a 
standard at the end, instead of at the beginning of the observa- 
tions, we shall get much less reliable results. So much for the 
double experiment, in which the pressure is first lowered and then 
raised. 

Now if at the end of this experiment we compare our aneroid 
with a standard once more at the ordinary pressure we shall find 
that, on the whole, its indications have fallen, or it reads too low, 
but gradually and in the course of time it recovers itself. This is 
seen by the following instances :— 

TWO-INCH ANEROID, 
Error before experiment .. 12 «2 se ce ce se se oe } “47 
Immediately after .. os 
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In the next place I would remark that large aneroids are better 
than small ones, as will be seen by the following table, denoting 
the average behaviour of small and large instruments for the down 
observation :— 
ERROR. 
Of large. Of small. 
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The experiments are not yet quite finished, but we may perhaps 
conclude—l, That if a good 4in. aneroid be first compared with a 
standard barometer at a low pressure, and then gradually sub- 
jected to a decrease of pressure, it will give reliable results through 
arange of 6in; 2. That if a good 4in. aneroid be first compared 
with a standard barometer at a low pressure, and then gradually 
subjected to an increase of pressure, it will give reliable results 
through a range of 6in., starting from the low pressure; 3. The 
results would probably be still better if the instrument before use 
were compared with a standard barometer after the manner I have 
now described. 





LIBERATION OF CHLORINE FROM HYDRO- 
CHLORIC ACID.* 
By Mr. WatrER WELDON. 

EvERry process, previous to that to be described in the present 
paper, by which it has been attempted to regenerate oxide of 
manganese from the residues of the manufacture of chlorine has 
been performed in the dry way, and has thus required considerable 
time, and has involved not only at least one more or less troublesome 
and costly furnace operation, butalsoseveral removals of the material 
from vessel to vessel and from place to place, every such removal, 
of course, entailing more or less loss of material. The process, 
however, which is about to be described is performed in the wet 
way, and may be completed, even when operating on the largest 
scale, within as little as one hour. Moreover, all the operations of 
the process are performed in the same vessel-as that in which the 
oxide produced by it is afterwards employed to react with hydro- 
chloric acid, and from this vessel or still the manganese is never 
removed, so that it is entirely free from risk of loss by removal, 
and as it is not subject to any other cause of loss a charge of 
manganese once put into a still when treated by this process, not 
only never needs to be replaced, but never néeds even to 
be added to, while it ‘will liberate an equivalent of chlorine 
every few hours for literally any length of time. The starting- 
point of any process for the regeneration of the oxide of 


| manganese employed in the manufacture of chlorine must 


of course be that residue which is known as ‘‘still liquor,” 
being that which remains in the stills when oxide of manganese 
and hydrochloric acid have been digested together until all the 
chlorine which the oxide is capable of liberating from the acid has 
been liberated and given off. When working with a native oxide 
of manganese the still liquor contains, in addition to a quantity of 


| proto-chloride of manganese equivalent to the quantity of oxide of 


manganese which has been dissolved a considerable quantity of 
free acid, and more or less chlorides of iron and other bases, due 
to the native oxide of manganese being always more or less asso- 
ciated with other oxides. When working, however, with the 
artificial oxide of manganese produced as is about to be described, 
the still liquor contains scarcely anything whatever but proto- 
chloride of manganese; and the new process consists simply in 
first adding an equivalent of lime to this liquor, without removing 
the liquor from the still, and then blowing atmospheric air throug! 
the resulting mixture of prdtoxide of manganese and solution of 
chloride of calcium. The white me thereby rapidly con- 
verted into a very dark coloured higher oxide, and when this pro- 





operations described is repeated just as before, and so on, over and 
over again, for any required number of times. The manganese is 
thus constantly undergoing, always in one and the same vessel; a 
round of meee recurring changes of state of combination, by 
which it passes first from the state of proto-chloride to that of 
protoxide, next from the state of protoxide to that of a higher 
oxide capable of liberating chlorine from hydrochloric acid, then 
back again to the state of proto-chloride, and so on continually, 

As regards the ricliness of the oxide produced by the process 
above described, sesquioxide is all that one would have expected 
to obtain by means of it, but it actually yields a richer than ses- 
quioxide. Segquioxide of manganese is, practically—at least from 
a chlorine manufacturer’s point of view—a mixture or compound 
of about 55°5 per cent., being one equivalent, of binoxide with 
about 44°5 cent., being also one equivalent, of protoxide; 
while the oxide most frequently obtained by the process above de- 
scribed contains about 65 per cent. of binoxide, which is about 
the proportion of binoxide that would be contained in a mixture 
or compound of three equivalents of binoxide with two equiva- 
lents of protoxide, The richest native oxides of manganese which 
chlorine manufacturers have been in the habit of using contain 
about 70 per cent. of binoxide; but a native oxide is practically 
much less valuable, so far as the manufacture of chlorine is con- 
cerned, than an artificial oxide containing considerably less 
oxygen. The reason is that in order to dissolve a hard compact 
anhydrous native oxide of manganese, it has to be digested with a 
large excess of acid, resulting in the production of a stil! liquor 
containing a very large quantity of free acid, all of which is prac: 
tically lost; whereas a recently-formed, artificial, hydrated oxide, 
in an exceedingly minute state of division, will dissolve in a bare 
equivalent of acid, producing a still liquor containing no free acid 
at all. Hence, whereas when using a 70 per cent. native oxide 
it is rarely found possible to obtain in the free state more than 
one-sixth of the chlorine contained in the hydrochloric acid put 
into the stills, an artificial oxide of less even than sixty per cent. 
will liberate fully one-third of the chlorine contained in the acid 
put into the stills, and this in far less time, and at a much less 
cost for labour and fuel, than the native oxide uires for the 
liberation of half the quantity. The process which I have had 
the honour to bring before the section thus not only substitutes 
the cost of about seven shillings’ worth of lime and three shillings’ 
worth of blowing for every six or seven pounds which the manu- 
facturer of bleaching-powder and other chlorine products has 
hitherto had to spend upon peroxide of manganese, but also 
enables him to nearly double his production of these products 
from a given quantity of hydrochloric acid. 
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duct has been allowed to subside from the solution of chloride of | 
calcium in which it was formed, and the greater part of that | 


solution has then been drawn off from it, it is ready to be treated 
with hydrochloric acid, from which it then liberates chlorine, with 
reproduction of exactly as much proto-chloride of manganese as 
was commenced with. From this point the very simple series of 
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1258. Leaonag EDWARD GEDGE, Wellington-street, Strand, London, “ Im- 
pillows, cushions, and analogous articles.”—A 
pmeene m from Therese Amine Petiteau, Faubourg St. Martin, Paris. 
1961. FERDINAND JOSSA, Phoenix Oil Works, Fence Houses, Durham, ‘‘ Im- 
ts in lubricators for the supply of mineral and other oils to bearings 
and journals of shafts, pit tubs, and ether parts requiring lubrication.” 

1263. HENRY AUGUSTUS CLUM, Euston-square, London, ‘“ Improvements in 
instruments for indicating atmospheric changes and the force of storms.” 

1268. SAMUEL NEWINGTON, Ticehurst, Sussex, “ Im mprovements in buildings 
and structures to be employed for horticultural uses.”—1st May, 1867. 

1271. JOHN BROWN, Sheffield, Yorkshire, “‘ Improvements in the 
of fortifications.” 

1272. PETER SALMON, Great Smith-street, Westminster, London, ‘‘ Improve- 

ments in manufacture of gas, and in the apparatus for on the same.” 

1273. JAMES LOMAX and JOHN LOMAX, Farnworth, near Bolton, Lancashire, 
“Improvements in the manufacture of wagons for collieries, a ieee, and 
other sim!lar purposes,” 

1279, CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, London, 
*“*A new or improved system of and apparatus for administrative tele- 

hy.”—A communication from Adolphe Bergmuoller, Vienna, Austria. 

1286. eure STUART, Ludgate-hil!, London, and JAMES HENRY SMITH, East- 
road, Hoxton, Middlesex, ‘‘An improved combination of for 
operating certain parta of sewing machines.” 

1287. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“An improved nutmeg grater.”—A communication from Henry Josiah 
Griswold, Boston, Massachusetts, v. 8. —2nd May. 1867. 

1293. CLEO CHEVRON, Boul pol, Paris, ‘* Imp: its in fancy 
or figure weaving machinery.” 

1292. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improvements 
in the means of locking screw nuts.”—A communication from Charler Bou- 
chacourt, Boulevart St. Martin, Paris. 

1293, ERNEST KRIEGHOFF, Toronto, Canada, “ Improvements in spring mat- 
tresses or beds and bedsteads.” 

1298. SAMUEL THACKER, Sneinton, Nottinghamshire, “ Improvements in the 
manufacture of knitted fabrics.” 

1300. JOHN RAMSBOTTOM, Leeds, and THOMAS MASSEY PEARCE, Bradford, 
Yorkshire, “‘Improvements in the constructi.n of turbines and other 
hydraulic engines or apparatus for obtaining motive power, and for measuring 
the flow ot fluids.” 

1303. CHARLES BOscH REITZ, Leadenhall-street, London, ‘‘ Improvements in 
meters for measuring the flow of water and other duids, which improvements 
are applicable also in the construction of pumps for air, water, and other 
fluids.” —A communication from Heinrich Wilhelm Schneider, Helder, North 
Holland.—3rd May, 1867. 

1306. JUSTIN THEVENET, Mont-sur-Marchienne-lez-Cherleroy, Belgium, “‘ Im- 
provements in the slide va'ves of steam engines.” 

1309. EVAN LEIGH, Manchester, “‘ Improvements in the construction of land- 
ing stages and iron ships or vessels, also in propelling and steering ships or 
vessels generatly.” 

1312. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“ A new and impr weeding app '—A communication from Robert 
Duflocq, Villette, near Paris. 

1314. Lieutenant-Colonel JAMES BAKER, Army and Navy Club, Pall Mall, 
London, * Improvements in for g electricity and applying 
it to produce motive power.” 

1316. ‘THOMAS RUSSELL bape ro Great George-street, Westminster, 
London, * Impr y for preparing clay, and for making 
bricks, tiles, and similar A+. 4th May, 1867. 

1321. JAMES BALL, Hampden View, Walkley, Sheffield, “ Improvements In the 
manufacture of bricklayers’ and other trowels.”—6th ‘May, 1867. 

1345. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ t 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for THE 
ENGINBER, at the office of her Majesty's Commissioners of Patents. 


Class 1—PRIME MOVEBS. 
Snthating 3 Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
276. Rev. W. FISKEN and D. FISKEN, a pote * Steam 
boilers.” — Dated \st February, 186' 

In performing this invention the csitings make the heated surfaces of the 
boiler as nearly straight lines as possible, avoiding the heating of horizontal or 
from their position, circulation can be 


nant or nearly stagnant condition of the water in contact with them. This the 

patentees avoid as far as possible. The heated surfaces of the improved boilers 
they prefer to make to approach each other. The fire they apply at the a 
part, and the flame and heated gases are kept throughout their progress to the 
chimney in contact with the straight line surfaces (some being horizontal, or 
nearly 80) of the plates of which the interior of the boiler is constructed. 
Upon stays of short length rivetted to the heated plates they suspend a series 
of thin plates parallel or nearly so to them, and so sh top and bottom 
as to permit the water to circulate around and between them. These plates 
thus enclose a small body of water hetween them, upon which the heat acts 
with intense effect. Their nearly vertical position and straight line surfaces 
cause or permit the heated water o— to ascend and to discharge its steam 
into the steam space. When the ascending water has thus discharged its 
steam and so poy Re and its heat, it then descends with the colder water on 
the outer surface of the inserted plates, until, reaching the bottom, it is again 
drawn in by the action of the heated surfaces to be heated, and to discharge its 
steam as before, and thereby cause a constant supply of solid water to the sur- 
face of the fire-plates, thus keeping up aconstant circulation of the water in the 
boiler, and at the same time prevent that portion of it which is immediately in 
process of conversion into steam from mixing with the colder descending water. 

It gives the advantage of heating only a small portion of water, and the safety 
of a large reserve. 


278. I. BAGGs, a Holborn, London, *‘ Obtaining and applying motive power.” 
—Dated \st February, 1867. 

This invention consists in obtaining and applying motive power by means of 
the generation and expansion of hydrochloric acid gas, which is evolved from 
& solution thereof upon the same being brought into contact with sulphuric acid, 
when the water associated with the former will be wholly or partially taken up 
or absorbed by the latter, and the gas thereby liberated. 

292. A. V. ——— Bey re ena , London, * Steam generator.”—A communi- 
cation. — ind February, 1867. 

This invention ae in so constructing and arranging the different parts of 
a steam generator that while the fire surface may be very great and exposed 
to the highest heat of the furnace, there shall be constant and rapid circulation 
of water and steam over every part of it, preventing the injurious heating of 
the metal of the generator and the formation or adhesion of steam globules 
upon the inner surface. 

295. H. B. WRIGHT, Shelton, Notts, “ Mechanism for supplying steam boilers 
with water.”—Dated 2nd February, 1867. 

In the upper portion of the boiler in the place of the usual safety valve the 
inventor substitutes a weighted or counterbal: valve, the object of which 
is to utilise the excess of steam for forcing a fresh supply of water into the 
boiler, and not for letting off the steam into the atmosphere, as in ordinary 
safety valves. This valve opens to a pipe leading from the valve way into a 
tank or reservoir of water, from which tank or reservoir another pipe proceeds 
into the boiler for introducing the fresh supply of water thereto. When the 
steam pressure becomes so great as to overcome the valve weight the steam 
will be let into the tank or reservoir so as to force a supply of water into the 
boiler. The better to insure a certainty of action, and also to keep the supply 
of water in the boiler to a sufficient or regulated level, the inventor can use a float 
which rests upon the surface of the water in the boiler, to which float he attaches 
a flexible or movable tube, and this tube is attached to the said pipe communica- 
ting from the tank or reservoir for introducing the supply of water into the 
boiler, and is also provided with a chain or guide stay secured to the inside 
shell of the boiler so as to keep the float as nearly as possible in the desired 
position. To this float he attaches a chain or connector which passes through 
the boiler and over a pulley wheel fixed outside, and thence passes to the end 
of the lever of the safety valve yma and is secured thereto, so that when 
the water in the boiler gets below the regulated level the float sinks and 








in explosive compounds and in the means of igniting the same. mA commu- 
nication from Alfred Nobel, Rue St. Sebastien, Paris. 

1352. JAMES CROCKATT, Dundee, Forfarshire, N.B., “Improvements in 
a! the handles of doors, and in the means employed therefor.” —7th 

‘ay, 1867, 

1360. THOMAS ALDRIDGE WESTON, Birmingham, “Improvements in ratchet 
levers for actuating drills, screw drivers, watch keys, and other like instru- 
ments ” 

1361. THOMAS JEFFERSON MAYALL, Bouverie-street, London, ‘“‘ Improvements 
iu means or apparatus employed in printing.” 


upon the safety valve substitute by means of the said chain or con- 
nector, and opens the safety valve substitute, so that the steam passes from 
the boiler along the pipe first hereinbefore mentioned into the. said tank or 
reservoir, = forces therefrom a sufficient supply of water into the boiler.—Not 


297. J. STUBBS, Winsford, Cheshire, “ Fire-places for the prevention of smoke.” 
— Dated 2nd February, 1367. 

This invention relates to a peculiar construction and arrangement of furnaces 
or fire-places applicable to steam generators, salt pans, and other purposes, 
whereby the prevention of smoke is effected. A ng to this i jon it is 

posed to construct at the back ends of the fire-bars. and on each side of the 








1363. GEORGE EDMUND DONISTHORPE, Leeds, Yorkshire, “ Imp its in 
machinery for combing wool and other fibres.”—8th May, 1867. 

1369. THOMAS ALDRIDGE WESTON, Birmingham, “Improvements in springs 
for buffers and bearings, and for other purposes.” 

1373. THOMAS ALDRIDGE WESTON, Birmingham, “Improvements in friction 
Fema breaks, applicable to hoisting apparatus and other purposes.”—9th 

lay, 1867. 

1384. WILLIAM BRACEWELL, WILLIAM PICKUP, and BENJAMIN LUND, Burn- 
ley, Lancashire, * Improvements in valves for steam and other fluids.” 

1387. ALLAN COOPER, Birmingham, “Improvements in the manufacture of 
single and double box pickers for looms.” 

1393. WILLIAM CLARK, Chancery-lane, London, “Improvements in brick- 
making machines."—A communication from John Scott Meredith and John 
Hanson Mitchell, Baltimore, Maryland, U.S.—10th May, 1867. 

1422, ALEXANDER HAMILTON COLLES, Manchester, “* Improvements in appa- 
ratus for signalling between passengers, guards, and engine drivers upon rail- 
ways.” 

1427. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘ Improve- 
ments in the means of raising liquids, and in apparatus for the same.”—A 
a from Pierre Leon Margot, Boulevart St. Martin, Paris,—14th 

lay, 18467. 

1510, SAMUEL HALL FOSTER and THOMAS BUNNEY, Leicester, ‘‘ Improvements 

= ee or apparatus for the manufacture of looped fabrics.”. —2ist May, 


1547. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improvements 
in steam generators."—A communication from Richard Joseph Nunn, 
Savannah, Chatham, Georgia, U.S. 

1549. CHARLES SANDERSON, Worksop, Nottingh “Imp ts in the 
manufacture or melting of cast steel.”—24th Mi 867. 

1645. THOMAS LAIDLAW, Sillerbit Hall, Roxburgh, = B., ‘* Improvements in 
the manufacture of yarns used for weaving textile fabrics, and in the ma- 
chinery or apparatus employed therefor.”—4th June, 1867. 

1674, EDWARD SENIOR rar seg Hill Top, apie Yorkshire, “ Im- 
provements in the fi of oakum or other fibrous sub- 
stances for caulking ships and fer other similar purposes.”—7th June, 1867. 

1853. HENRY VEILLON. Upper Stamford-street, Blackfriars-road, Surrey,“ Im- 
provements in hot air ovens for baking bread, biscuits, pastry cooking, drying, 
or desiccating flour and other materials.” —25th June, 1867. 

1892. COLIN BROWN, Glasgow, Lanarkshire, N.B., ‘*1 
motive ge engines, and in the apparatus or "means employed therefor.” 
28th June, 1867. 

2004. JOHN JAMES BUCKLEY, Bond-street, St. Luke, Chelsea, and CHARLES 
HOOK, Trinity Grove, Maidenstone-hill, Greenwich, Kent, “ Improvements 
in the manufacture of gas and in apparatus connected therewith.”—9th July, 


1867. 
-988. THOMAS PIRIE, Nether Kinmundy, Aberdeen, N.B., “ Improvements in 
ploughs.”’—- 16th July, 1867. 
2228. WILLIAM TRANTER, Birmingham, ‘‘ Improvements in fire-arms.”—Ist 
August, 1867. 
2320. HENRY THOMAS EVERIST, Gasworks, Kidderminster, ae 
in apparatus used in the manufacture of gas.”—13¢h August, 186 











All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commisioners of Patents, within fourteen days of its date. 


List of Specifications Published during the week ending 
Tth September, 1867 
229, Sd. ; 230, Is.; £34, 4d.; 233, Gd. ; 239, 1s. 2d; 240, 4d.; 241, 4.5 





furnace, two ab orp 4 of fire-bricks or fire-clay lumps, in order 
to prevent the smoke and glass from ped prnre | along the side wall of the furnace, 
and to deflect the same under an arch or bridge, also built of fire-brick or fire- 
clay blocks, and spanning the space between the said abutments or projections. 
This arch or bridge may be either solid or perforated, and the burning fuel is 
to be placed under it whilst fresh fuel is thrown on to the first portion of the 
grate. The smoke and unconsumed gases from the fresh fuel pass under and 
over the fire-brick arch or bridge, where they are ignited and effectually con- 
snmed.—WNot proceeded with. 
303. B. HARLOW, Macclesfield, “ Boilers or apparatus a magnet to the generation 
of steam and to other purposes.” — Dated tnd February 

This invention refers to that class of boilers or teeting en in which a 
hollow drum situated at the upper part of the furnace is connected around or 
near to its circum by means of vertical water pipes or tubes, situated in 
the furnace, and wholly or partially surrounding the fire, with a hollow or 
water ring also surrounding the fire, and in contact with the burning fuel, the 
water to be heated being contained in or circulating through the hollow drum, 
connecting pipes, or tubes and ring. Now in such boilers as hitherto con- 
necting the drum with the ring, as described, have consisted of ordinary straight 
pipes opening at one end into the drum and at the other into the ring ; but, 
according to this invention the inventor makes use of double pipes situated 
parallel to each other, and connected together near to the upper and lower 
ends of one of the pipes. The one pipe or tube is open at its upper end to the 
drum and at its lower end to the ring, the other being directly connected only 
by means of short tubular — with the pipe or tube before mentioned, 
and having its lower end, which is closed, continued downwards to some 
distance below its lower point " connection with the other pipe or tube. When 
placed in position joining the drum above and ring below, the pipes or tubes 
which open at both ends into the drum and ring respectively are situated 
further from the centre of the furnace the other pipes or tubes, which 
latter, consequently, form an inner circle more immediately exposed to the 
action of the fire, and having their lower ends entirely immersed in the burning 
fuel. Or the ends of the inner tubes may be directly connected to the tubes of 
the outer row, and the inner tubes may be curved instead of straight. By the 
means described, and as the outer circle formed by the double pipes or tubes or 
broad flat tubes, as described, is also subjected to the full action of the furnace, a 
large and very effective heating surface, equivalent or nearly equivalent to a 
double row of ordinary tubes, is obtained, but with only half the number of 
joints between the tubes, drum, and ring that would in the case of such double 
row be necessary. The specification of the invention also comprises other 
arrangements which we cannot devote space to here.—Not proceeded with. 
342. G. RAMSBOTTOM, Orewe, Cheshire, a moving, and forging heavy 

masses of metal.”—Dated 7th February, 

This invention cannot be described with 1. lie to the drawings. 

343. = G. BEATTIE, Surbiton, Surrey, “ Slide valves."— Dated 7th February 
7 


This invention consists in constructing slide valves in such a manner as to 
relieve them from or to reduce the pressure of the steam thereon, and the 
‘consequent friction attending their movement, and for that purpose the patentee 
forms the valve and the interior of the steam chest of a cylindrical shape, and 
extends the steam ports partly round its circumference, and at each end of the 
valve in the other part of its circumference he turns one or more grooves, in 
which he places one or more parts of metallic packing rings turned to fit 
accurately the groove or grooves and the interior of the steam chest, and 
expanded against the steam chest by the action of springs contained in the 
body of the valve or otherwise to prevent the steam passing to the back of the 
valve, The back, or that part of the valve extending between the grooves, is 














of revol 
with them, which hooks or catches take hold of, and in their revolution wine 
up, the signal cord in both directions—namely, from front and rear of the 
rain, with sufficient force as weil to sound a bell or gong connected to the signal 
cord in the guard’s van, as also to actuate a on 
the engine. Either the bell or gong in the 
“a or both, can be connected o; 
w 


=. = M. ga Blackheath, “ Permanent way of railways.”—Dated 5th 


7. 

* This invention relates to those parts of the permanent way where the rails 
cross each other, generally termed crossings, and where the ends of the rails 
meet and are connected together by fishing plates or other similar fastenings. 
In the construction of the p employs, ng to one part of 
this invention, for the front and wing rails a section of rail having its table or 
tables on one side flat on b ng top and square on the side, thus producing an 
angular corner, in place of the rounded form, the other side ohulas of 
a section corresponding to euivactios the line, port hetann form 
a junction with them. The point rail is bent and cut to the proper angle, and 
the side rail which diverges from it, instead of being notched into the point 
rail in the ordinary way, has its end fitted to and housed under the table of the 
point rail, to which it is secured by bolts, rivets, or other suitable fastenings. 
The point and wing rails are firmly held in position by means of what the 
patentee terms fishing blocks, which are pieces of metal placed between the 
point and wing rails, and fitting between the tablets of both, and the whole 
are held together by screw bolts or other suitable fastenings. 


318. 8. L. LUCENA, Enfield, “ Horse-shoes.”—Dated 5th February, 1867. 

For the purposes of this invention the patentee makes a socket in the heels 
of the horse-shoe with a groove on each side of each socket and another 
groove at the end of each socket, and a rough is constructed so as to fit tightly 
into the groove at each side and at the end of each such socket, which rough 
is further secured by a screw, by the unscrewing of which the rough can be 
removed in an instant when desired. For roughing the toe of the hovse-shoe 
the patentee forms a similar socket in the centre of the toe of the shoe, from 
the front to the back part of the toe of such shoe, and inserts therein a rough 
formed so as to lie tightly in such socket, and which is secured also by a screw, 
and which rough is further secured by its extcnding from the front to the back 
of the toe of the horse-shoe, and clipping tightly round the back of it. 








Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, &c. 

280. S. H. Foster, Leicester, “ Brace fabric.”—Dated \st February, 1867. 

The patentee claims forming brace weaving by warp and weft in different 
breadths adapted to the furm or breadths desired for the central portion and 
ends thereof by a continuous process. 


283. H. ERMEN, P oan, ** Doubling and twisting cotton, &c."— 
Dated \st February, 186' 

This invention relates to att descriptions of machinery employed in twisting 
fibrous materiais wherein a drag cloih or washer is used beneath the bobbins, 
and the invention is designed as a substitute for such ordinary appliances, and 
for the purpose of effecting a more regular drag on the bobbins than has 
hitherto been attained. The improvements consist in the application and use 
of a reciprocating slotted bar between the bobbins and the bobbin rail, which is 
covered with leather, flannel, cloth, or other suitable material, and on which 
the bobbins revolve. This bar or flat plate extends from end to end of the 
bobbin rail (or where a lifting rail is used it may be slotted and the leather 
attached to its surface), and is provided with longitudinal slots through which 
the spindles pass, and which admit of the lateral movement and reciprocation 
of the bar or lifting rail. The necessary may be 
applied by causing a pin on the bar to work “in a diagonal groo ve on the 
framing, so that, as the bobbin rail rises and falls, the pin and Ga are pushed 

proceeded with. 


or drawn backwards and igh wa 
293. J. SmiTH, Bradford, and J. ILSON, Huddersfield, “ Preparing and 
combing wool, &c.”—Dated 2nd aoe ” 1867. 


The First part of this invention consists of a series of toothed or card 


the same direction, but varying in surface speed, that is, the second roller 
rotating quicker than the first, and the third — than the second, and so 
on. China grass or other fibrous substances being cut or otherwise prepared in 
suitable lengths, and fed or supplied to these ~ Nog wil be carried forward 
thereby, and drawn out into slivers. The Second of the invention consists 
of a pair of nipping jaws, the framework of which, besides being arranged for 
opening and closing the jaws alternately as required, is capable of oscillation 
on a fulcrum or shaft placed at one end of the frame, the jaws being placed at 
the other, thus —— a traverse or reciprocatory motion of the jaws in an 
arc of a circle. The table also supports a table or plate of metal, or other 
suitable material, and a series of tooth or card covered rollers capable of rotary 
motion intermittently, each in the same direction, by which fibre, after 
prepared or formed into slivers and laid on this table or plate, will be carri 
forward and pushed between the nipping jaws, which, when a suitable length 
is passed through, close upon it, and the rollers cease to rotate. The frame is 
then caused to oscillate, and the jaws traverse or carry the protruding fibre 
over or in contact with two or more toothed or card covered rollers or aprons, 
which, being caused to rotate, comb or card, dress or hackle, and cleanse the 
protruding entis of the fibres on both sides simultaneously or alternately, as 
required. When the jaws have returned to their first position they open, and 
ouvher pair of jaws similarly arranged seize the protruding cleansed end of 
the fibre, and oscillating, draw out a turf from the slivers held by the toothed 
rollers on the table or plate, traversing the said tufts over or in contact with 
one, two, or more toothed or card covered rotary rollers, or travelling toothed 
or card covered endless aprons, which comb, card, dress, or hackle the said 
tufts of fibre on each side of the other end, ajd thereby cleanse it. These 
second jaws then open and deposit the cleansed tafts of fibre upon a travelling 
apron, or other suitable recep! and return to their first position to seize 
another tuft, which has meantime been cleansed on its protruding end by the 
action of the first-named jaws and toothed or card covered rollers or aprons. 


298, J. G. TONGUE, Chancery-lane, London, a tea spindles pee tare 
—* and winding frames. mA communicat 
te 

The nature of this invention consists, First, In an arrangement of an oil 
reservoir or cup mounted on and surrounding the oi} box or soma extension to 
the spindle, the said extension being provided with an aperture in its bottom 
extending down within the bolster to the bearing of the bolster and oi box or 
tube to the spindle, being preferably constructed so as to form but a single 
structure, The invention also consists in a combination of oil cup round the 
bolster, the outer revolving perforated sleeve forming part or extension of the 
whirr and perforated exterior cup to the said sleeve for feeding in the oil, and 
afterwards closing all communication with the outside, without removing the 
sleeve or cap. Also the invention consists in providing the oll cup with a cir- 
cumferential groove at or near its rim to arrest and return to the cup any oil 

likely to be discharged therefrom by the centrifugal action of the spindle. 
the said invention further consists in ogee | the whirr or whirr sleeve with 
driving pins for holding and the bobbin, and whereby an extra collar 
connected with the spindle for such purpose is dispensed with ; likewise in 
locking or retaining the spindle to its place within the tube or on its step by 
means of a set screw in combination with a packing to prevent the escape of 

oil from the tube. 

ms, J. J. HARRISON, Manchester, “ Looms.” —Dated 4th February, 1867. 
Telates to ts in looms for weaving when compressed 
m..... or air put in motion is used for driving the shuttle. It consists in placing or 
fitting a sliding cap or case, made of metal or other suitable material, on or to 
each shuttle box or end of the sley beam, the movement of which cap or case 
in a proper manner is made to compress or give motion to air that shall by a 
fit opening or passage, either by its direct action upon the shuttle or otherwise, 
propel it along its race. The patentee gives the requisite motion to the cap or 
case by any suitable mechanical arrangement. The exterior of the shuttle 
boxes or ends of the sley beam may be made cylindrical, or of any other eon- 
































HE ENGINEER. 











eyes for uniting the heddles which compose the 
formed of twine, fine wire, or other suitable material. 


™ =5 CRAVEN, Idle, near Leeds, “ Spinning frames.”—Dated 5th February, 


- a rcular guard which is now secured to the top 
} oe 


edge may or 
wholly one or other when not in a straight line, the main and essential feature 
being that the front edge shall, with the exception of the upper front edge, 
which, as before described, may be formed with a curve, be straight and 
rapidly falling towards the centre of the bottom portion; or, if not .~ 
straight, of such a slight curve or hollow as to effect in conjunction with its 
depth, which the patentee prefers to make about half as great — as is 
, the desired result, as well as to allow freedom of access to the 

spindle by ‘the epinner. 
324. J. G. TONGUE, Shown Eten. eee, London,“ Apparatus 

yarn, — Dated ‘ebruary, . 

ohy iain to een more particularly to be attached to or from part 
of the machinery employed for dressing yarn. The invention consists in so 
combining a cylindrical shell or casing with the slatted cylinder around which 
the yarns are passed during the drying — that any undue escape or 
dissipation of the heat from the immediate of the yarns while 

passing around the aforesaid slatted cylinder is Menmahy prevented. The 
invention further consists in certain novel means of insuring an equal and 
uniform heating of the air employed in the drying operation, and the conse- 
quent uniform drying of yarns. 
, Chancery-lane, London, *‘ Bobbins for spinning machinery.” 
—A communication.— Dated 6th February, 1867. 

This invention consists in substituting for the wooden tube hitherto used 
in the construction of bobbins for woollen mills a tube constructed of zinc or other 
metal which will not rust or corrode. The invention also consists in securing 
the wooden head or flange on the metallic tube by means of a shoulder and a 
flange formed by slitting the end of the tube and turning up these parts so as 
to hold on the wooden head. The interior of the upper end or tip of the tube 
is formed solid by filling it with solder and then boring it out to fit the spindle, 
so that the tube may be fitted snugly and properly on the spindle. 

340. F. ROSENAUER, St. Mary Axe, London, *‘ Stiffening yarns, &c.”—A com- 
munication.— Dated 6th February, 1867. 

The substance used for giving a durable starching or stiffening to yarn, 
twist, thread and filaments of vegetable origin, cloth, grey or bleached shirtings, 
is sulphuric acid. The patentee prepares a bath of sulphuric acid, diluted with 
a quarter to a third part of water, to bring it to a density of 104 to 105 degrees 
of Twaddel’s scale, and he reduces the temperature to about 55 deg. to 46 deg. 
Fahrenheit, and to stiffen a cloth or woven fabric he causes the dry cloth or 
fabric to run over and in contact with the top of a roller made of wood and 
covered with vulcanised india-rubber, which is half sunk and moves in the 
acid liquor, and by which the running cloth or fabric is constantly wetted ; or 
if the article be cloth or fabric, the surface of which absorbs the liquid but 
slowly and with difficulty, he places on the roller which moves in the acid an- 
other roller, between both of which the cloth then rapidly passes. The speed 
of the rollers, that is whether they are caused to travel quicker or slower 80 as 
to leave the cloth or fabric exposed for a longer or shorter period to the action 
of the liquid in the bath, regulates the greater or lesser stiffness of the goods. 
Immediately after the cloth or fabric has left the acid and the rollers it is im- 
mersed in a reservoir of water, where it should be thoroughly washed out by 
an apparatus such as is used by the bleachers, From the reservoir the cloth 
ortabric is transterred into a bath of urine, or into a weak solution of am- 
monia or lime, in order to neutralise every trace of acid yet abhering to it, 
The cloth or fabric is finally once more washed in water. 





Class 4.-- AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour, 
Milis, de. ‘ F 


279. O. MONNET, Lavapiliere, Paris, “ Agricultural fecundating agent.”— 
Dated ist February, \867. 

The fecundating agent the subject of this invention is composed of white 
kitczen salt dissolved in rain water mixed with sulphate and chlorate of potash 
and cream of tartar, to which is added sulphuric acid, the whole in proportions 
varying according to the kind of plant or seed to which the mixture is to be 
applied. By steeping the grain of cereals or the seeds of other plants in this 
liquid daring several hours half the usual quantity of manure may be econo- 
mised, and not more than half the usual quantity of seed need os to 
obtain from the field a more abundant crop, the having handsomer 
longer straw — usual, and long ears thick and full of grain of first wae. 
—Not proceeded w 
300. D. GREIG, “4 BURTON, and F. PARKER, Leeds, “ Machinery employed in 

tilling land.” — Dated 2nd February, 1867. “ 

For the purposes of this invention, when employing the joint action of two 
traction engines, and where each of such engines is fitted with only one wind- 
ng barrel or drum, the same being situated forward of and between the front 
and the hinder wheels of the traction engine, the barrel or drum is fixed or 
applied under the smoke-box end of the steam boiler of the traction engine, 
behind the hinder wheels, by which the rope may be more conveniently paid 
out from and wound on to the barrel or dram. Another part of the invention 
consists in applying the fiy-wheel of a traction engine employed in tilling land 
to its shaft by a friction holding, in place of its being absolutely fixed by being 
keyed therero. This made of applying a fly-wheel to the shaft of a traction 
engine may be somewhat varied, but it is preferred to fix cones on the shaft, 
and to form a corresponding conical hollow in the nave or boss of the fly: 
wheel, and, by means of a strong spring, to keep the conical surfaces in con- 
tact. By thus connecting the fiy-wheel to the shaft by friction holding, should 
the agricultural instrument be subjected to a strong check which cannot be 
overcome, the gearing and rope, as well as other parts, will not be put to un- 
necessary strain, as the fly-wheel, by its momentum, will move separate from 
its shaft. Another part of the invention is applicable to the steering frame, 
and the means of attaching implements thereto, and consists in connecting im- 
plements to the frame by vertical pivots or axes, in such manner that they may 
follow the steering frame, their forward parts moving on the pivots or axes in 
a somewhat similar manner to that in which castor wheels act. 





Class 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, ce. 


294. W. RICHARDSON, Darlington, “Glazed structures for horticultural and 
other purposes.”—Dated 2nd Fi , 1867. 

In performing this invention \he patentee constructs such buildings or struc- 
tures of glazed or other frames, or equivalent members, so placed and fitted 
together that an open space or open spaces shall be left between such frames 
or members, in order that, by means of such epen space or spaces, ventilators 
for the interior of such buildings can or may be Stained ty penedinn such 
space or spaces with one or more glazed or other movable frames or members 
pase Pe of being raised or lowered, as may be desirable, for the purpose of 
creating ventilation openings that can be closed or closed, as may be 
requisite, such movable frames when closed resting upon, against, or near the 
frames or sides of the open space or spaces, and when open being raised above 
these sides at the distance of a few inches or other convenient extent, which 
distance may be regulated so as to be more or less, according to the amount of 
ventilation from time to time required, an open space being thus left for the 
admissiun or escape of air on every side of such movable frame or member, and 
at the same time a protection is formed against rain, wind, or a direct or down- 
ward current of air into the building or structure. The upper ends of two or 
more arms of iron or other material (such arms being of corresponding length 
one with the other) are fixed at a distance apart at or near one outer edge, and 
the same number of such arms at or near the other ey of the movable frame 
or frames, member or members, the lower ends of such arms being fixed to the 
sides of the first-named open space, at a suitable distance below the level of 
their upper ends, all such arms being parallel with each other, and the fixing 
of their upper and lower ends being in all cases with a movable joint. The 
position of these arms is in an oblique direction with the movable frame or 
member when closed, their shape being stra:ght or otherwise, as desired, the 
said frame being opened for the purpose of ventilation by turning the arms in 
an upward direction upon the joints or axes at their lower ends, this being 
effected by one or more of the arms being extended below the joint at tho lowe: 
end as a lever and handle, or by being fixed upon a rod or shaft in place of the 
joint or joints before described, such rod or shaft being made to turn as an 
axis, and NN Ee 2 2 ame emsemne s ai 
rectangular frames simultaneously by handle, lever, or other arrangement for 
turning such rod or shaft, 
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means of nails or screws.—Not proceeded with, 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, ~ a Im- 
enainal Carer Grae for Defence, Gun Carriages, &c. 
: rundel- EK and 
326. J. ye gardens, or. ar cation —D pounes 
| February, ise 
ing to th: 


the inventor ae a screw plug, the dlemeter 








the same size as the passage to 
that a partial tarn of the screw plug will bi 
ing in the cylinder, if it be desired to open the passage through the cylinder, or 
bring the solid part of the screw plug opposite to the 
when it is desired to close the opening, of w! 
— Not proceeded with. 


332. T. RigBy, Bradmore, near Wolverhampton, “ Gun and pistol locks.”—Dated 
6th February, 1867. 


5 . 
This invention consists of the impr hereinafter described 
and pistol locks, whereoy the cock or hammer is made to rebound after the 
discharge of bang = or pistol, and raise itself to half cock, and thus ae 
unnecessary the ordinary process of half cocking by hand. The inventor con- 
structs and arranges the parts of the lock in the following manner :—The main 
spring of the lock is made to engage with the crane of the tumbler in the 
ordinary way. The said crane of the tumbler is, however, prolonged beyond 
the joint of the |ink which connects the said crane of the tumbler to the main 
spring. The prolonged part of the crane is of such a length that when the 
hammer is down it a and bears upon the 
stand side of the inner spring, the 
project a short distance beyond the stop. 
the hammer is allowed to fall, the nose of the 
jet or striker, in the usual way, but the p 
crane of the tumbler strikes upon the 
the hammer reaches the lowest point 
main spring is thereby depressed, and it immediately reacts 
jecting part of the crane, lifting the said projecting part, and 
bier and hammer ; the hammer is thus brought to half cock, or to such a height 
that a ‘‘bent” in the tumbler engages with the sear, and maintains the ham- 
mer in the position it has been brought to by its rebound. The other parts of 
the lock are of the ordinary kind. —Not ot proceeded with. 
308. Sir J. BENSON, Cork, ‘‘ Improvements in the construction of armour plates» 
or in the method of fixing the same to ape. Sorts, turrets, dc.”— Dated 4th 


. 1867 

This invention consists in the use of continuous dovetails connecting the 
several plates, in order to lock them ae ayy ent to 
with the use of bolts and rivets. And the in 
ry principle So eusanss Geo Gein af Gee Cannio Gp tattntn and Ge esa 

of turrets or forts to their vertical or other walls. The dovetai's are to be 
accurately formed, and planed by machinery, 80 as to slide one within another. 
—Not proceeded with 
319.75 PLews, Bucklesbury, te. s “* Chambers 

Jire-arms and ordnance. 





q 


quantity of charge necessary in the —7 forms of chamber for producing 
the same useful effect.— Not proceeded with. 


Class 7.—FURNITURE AND CLOTHING. 
mee ony Utensils, Upi , Ornaments, Musical Instru- 
ments, Lamps, Man ‘actured Articles of Dress, dc. 
“2 WaLtou, Islington, London, “ Mattresses."—Dated \st February 


According to this invention a train mattress is to be made with a continua- 
tion of straps corresponding with the border of the sides, 12in. apart made of 
striped bed tick; it requires no tufts or string but is simply filled from the 
bottom, each division being left open for the purpose of being filled with the 
usual materials for beds or mattresses. They are to be made from 1 2in. 
square and upwards ; they are suitable for travelling by sea or land, and can be 
made with waterproof covering, and used as a life belt in cases of necessity 
when filled with down or feathers prepared for the purpose.” 

307. . _ PHILLIP, Paris, “ Construction of pianofortes.”—Dated 4th February, 


easting Gt thettin Oe tee 
wholly of cast iron, the parts of which receiving the strings are kept at any 
desired iron. The 








the strings, and it is in no way strained, since it has only to support the bridge 

on which the strings rest. 

Class 8.—CHEMICAL. 

Including Special Chemical and P: ical Preparations, Fuel 
and Lighting Me and Preservation of Food, 
Brewing, Tanning, Bleaching, inn, Calico-Printung, Smelting, 
Glass, Pottery, lement, Paint, Paper, Manures, &c. 

358. W. 8. LOsH, Wreay Syke, “ Manufacturing a salt or salis of 

am: "— Dated 8th February, 1867. 


The patentee claims obtaining salts of ammonia by treating alkali waste, or 
the residuum produced in the ordinary process of soda making, or a substance 
same, or nearly so, or the solutions thereof, with ammonia or ammonical salts, 


substantially as described. 
London, “ Preserving meat, poultry, and game.’ 


378. E. GEORGES, 
— Dated 9 
in the means of Ege | 


Panton-street, 
9th February, 1867. 
This invention relates to certain improvements 
pa me eg py eg ey eg 


operations, namely, First, a preliminary bath; Secondly, the 
of the air contained te the extistange to bo pease’ ¢ Thirdly, creating a 
partial vacuum in metallic cases orfreceptacles designed to receive the substance. 
379. W. CLARK, Chancery-lane, “* Preserving or vegetable 
matters.”—A communication.— 9th February, 1867. 
The patentee claims, First, subjecting animal and matter to the 


action of a solution of a mixture of borax (bibrate of soda), or any other com- 
pound of boracic acid, in connection with sulphate of soda, or any other com- 
pound of sulphurous acid, in the manner substantially as described ; Secondly, 
bj animal or veg matter to the action of a solution of sulphate of 
soda, or any other compound of sulphurous acid, in the manner substan 
as described ; Thirdly, subjecting animal or vegetable matter to the action of a 
solution of borax (bibrate of soda), or any other compound of boracic acid, 
in the manner substantially as described ; Fourthly, subjecting animal or vege- 
table matter to the action of a solution of boracic acid, in the manner sub- 


stantially as described. 
385. W. E. NEWTON, Chancery lane, .London, “ Treating vegetable substances.” 
—A communication.— Dated 11th February, 1867. ad 
The patentees claim treating vegetable substances which contain fibres 
with a solution of sulphurous acid in water, either with or without the addition 
of sulphites, heated under a pressure not exceeding that of the atmosphere to 
a temperature sufficient to cause it to dissolve the intercellular or incrusting 
matter of such vegetable substances, 80 a8 to leave the undissolved portion in 
a fibrous state applicable to the manufactare of fibres for spinning, or of paper 
pulp, or to other purposes, according to the nature of the material employed. 
He also claims the use and application | < aan, or other salts of equivalent 
chemical properties, as above d jon with a solution of sul- 
phurous acid in water, as an agent | in  eaung vega substances which con- 
tain fibres when heated ta that of the 
atmosphere to a temperature sufficient to Saeomn a acid solution to dissolve 
the intercellular or connecting matter of such vegetable substances. 
284. J. BUHRER, Keppel-street, and A. P. PRICE, Lincoln’s-inn-fields, London, 
“ Effecting the distillation of coal shale, &c. ”— Dated 1th February, 1867. 
This invention relates to the production of permanent gas for illuminating or 
heating purposes, and also to the production of olls and other distillatory 
Products from coal shale, wood, peat, and other bituminous or carbonaceous 














amalgamation 
the mass or any of the substances composing 


et oe Secondly, 

it (as mercury for instance) directly with electricity or magnetism, as and 

for the purposes described. . - 

a8, BS. Paheen, fomete Be pe Seen SA. “ Atmospheric plates of 
teeth.” — Dated \st February, | 


This invention consists in the pont ea any ‘a ridge raised above the sur- 
face of the plate, generally near the edges thereof, the said ridge being against 
the gums or inner surface of the mouth, and serving as a narrow packing sur- 
face to exclude the air from within the ridge with great certainty and 
This packing ridge obviates the main difficulty in wearing artificial teeth, 
hich arises from the usual imperfection of the means heretofore employed to 
eng te he pape ages ag te bases of the teeth for retaining 

ic pressure by which the teeth a By thus 

pooh =n. a@ narrow raised a little from the general surface of the 

plates a sure contact the whole length of the cides le euatiy ebtolnad, and the 

a ee be fitted to the gums or surface of the mouth, a result 

reely obtainable with the ordinary plates, and never fully practicable except 
with great labour and care, 


309. 8, PLANT and W. TALTON, Sutton, near Macclesfield, * Manufacture of 
and Suel.”— Dated 4th February, 1864 

In carrying out this invention fuel turf is first cut into sods” from the bog in 
the ordiuary way, and then weathered and dried in the usual manner. They 
are then taken into a heated room and thoroughly dried, after which they are 
taken toa saw mill and cut into pieces ig ag size, according to 
the om for which = are intended. thoroughly-dried pieces of 
turf are then immersed in a sufficient a. of coal tar oil to saturate them 
 ootbduine they are then dipped into a hot cement and afterwards, or 
before, recoated with turf, cement, clay, or any admixture thereof, toy 4 or 
wet state. 

322. J. BALLOUHEY, Passavant, Haute Soan, France, “ Process for vitrifying 
tron, cast tron, and steel.” Dated 5th February, 1867. 

In carrying out this invention the inventor places the metals to be treated in 
contact with the bases which constitute white glass, and he raises them to a 
temperature which allows of converting the iron into a silicate of iron, whereby 
the metals are preserved from oxidation.—Not proceeded with. 

325. J; WRIGHT and T. COBLEY, Copthall-court, Throgmorton-street, London, 
a ae the purpose of obtaining salis and colours of 
the same.” — Dated 6th , 1867. 

~The patentees claim, Ten. the use of chlorides and perchlorides of iron for 
extracting lead from the ores of lead by fractional deposition, that is depo- 
in the manner the way recited 
and set forth; Second, th. t use of hyd hioric acid for ing and accele- 
rating the deposition, and for teh «an the salt of lead so formed in the manner 
recited and set forth; Third, the use of magnesite, that is native carbonate of 
magnesia, in the production of white lead by the method of trituration, in the 
manner recited and set forth. 














Minine IN TURKEY AND Spain.—Mr. Graham Dunlop states 
that in the district of Huelva, in Andalusia, 170 vessels carried 
away ores last year, and he believes that the district will soon 
oom an enormous quantity of minerals. It appears that the 

bilities of this district are becoming known, and English capi- 

ists are now taking interest in the Huelva minerals, and 
works are already commenced, with railways from the port to the 
mining districts, one of them twenty-five miles long, more or less. 
— this head it may be here remarked that the total amount of 
heey ren j ae ore and “‘regulus” imported into England in 1866 
tons; but it was of a —— much richer description than 
the on a ore, "and is estimated oe roduced the large return 
of 36,114 tons id pure copper. During the year 1863 Spain raised 
245,637 tons of copper ore, probably containing 50 per cent. of 
sulphur, and about 370 tor tons of pure copper; but the amount of 
copper extracted on the spot did not pro! ly exceed 4000 tons. 
— ore is worth from £3 10s. to sterling per ton on the 
erage by the time it reaches England, so that the whole question, 
oth oe regard to the advan of working the Huelva mines for the 
exportation of ore to Eng d, turns on the cost of carrying it 
there. In some parts the ore in large quantities is so near the 
surface that it is rather quarried than mined. The expense of 
quarrying varies between 4s. and 6s. per ton, The ore is somo- 
times in masses of from fifteen to fifty, or even 100 yards in thick- 
ness, and extending many hundreds, ls, of yards 
on the course of the lode, with an “almost easdaite depth. "The 
freight from Huelva to England isabout £1 per ton, more or less; and 
when the ore can be cheaply conveyed to the port of Huelva there is 
a large margin left for profit. At present the means of conveying the 
ore from the mines to the port are veryimperfect and costly —by mules 
= — s. The railway will lead ore to Huelva from harsis, and 

m the 
= be ge exported for the sulphur it contains, muc which 
yl mys has for many years superseded the Mediter- 

pp among the English and Seoteh chemical works. 
There is, of course, a small proportion of iron in the pyrites, and 
sometimes two or three per cent. of copper. I believe that con- 
siderable attention will be attracted to the Huelva mining dis- 
tricts, and those to the north-east of Huelva, when they are better 
known * —— pan jitalists. The — oy — be 

rought from Belgium, or German ut the peasants 
in these mineral districts are by no means bed tal Bom ag The 
consul at Bosnia, in Turkey, tells us —~4 curious incidents in 
connection with their skill in ——— 1, The silver mine at 
Keban is one of the few provinces where any ee is taken of 
their universal mineral wealth. The Turks seem to have a great 
objection to working in the bowels of the earth; and though the 
mine belongs to the Government, they don’t seem to be able to 





galleries and shafts being choked with. 


make progress. The 
water, Pine feeble efforts under the lazy supervision of the 
— a German, being totally inadequate. The same 
ply, to a great extent, with regard to their copper 
fines. The consul states that there is no limit to their capacity 
of Tonka were fuel more abundant and a machinery 
employed, but the one is wanting, and from the absence of the 
latter the most productive shafts are valueless. Nor can fresh 
works at present be undertaken in their vicinity, from the danger 
from the water in the immediate neigh ourhood. At the 
time I first allude to the miners were obliged to raise and roast 
the ore at their expense, selling it afterwards to the Government 
for 74 piastres (1s. 6d.) the batman of 164 lb., although, accordin 
to their assertion, it cost them 2s., but as they were not allow 
to leave they only went through the semblance of work, producing, 
of course, as little as they conveniently could. At present, as 
formerly, there are a few masters employing gangs of men under 


them, at a pay avi from 3 to uate (64d. to 10jd.). 
Among them raise batmans (1130 tons) of moderately 
clean copper every year. For every maund (16 lb, 13 oz.) Govern- 


ment pays them 154 piastres (2s. 8jd.), more than double the 
price in 1836; but at the same time the cost of raising it amounts 
to 134 piastres (2s. 5jd.), against 2s. only thirty years ago, 
charcoal cos . per batman. In addition to the money price, 
pomne gives 3 okes (8 1b. 30z.) of wheat for every maund of 

delivered at their works in the town, where the ore is first 
a ted, and then sent, at a cost of 8 piastres (1s. 4d. .) per maund, 
to Tocat, where it is worth 40 piastres (7s. 34d.) before the refining 
process that takes place there. The means of roasting and sinelting 
at the mine are so incomplete that after the refuse has been re- 
jected it is cleared away 4 outsiders, who again subject it to a 
process, leavin i. ae ample returns. At present there are six 
productive shafts, s' closed from want of proper en- 
couragement., In one Me the latter, ore was found ———s a 
small proportion 0! gold, in the ratio of 10 or 640 grains, 
to 100 okes (281 lb.) Sf copper. It is calculated that three men 
can raise 1000 maunds, or 74 tons, of copper every year, at a cost 
of 134 piastres (2s. 5jd.) the maund of 16} lb. to the master 
miner. 


———— 


uitron section of mines. The iron and —— ye , 


Pee eran 








et ad 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent. ) 
On CHANGE IN BIRMINGHAM AND WOLVERHAMPTON : Influential 
and Numerous} Attendance: Orders Keep Up: Prices Firmer : 
Descriptions in Demand : Markets—Pi¢ ww: Large Importa- 
tions: Decreased Make of Native Pigs going to Abyssinia— 


Sronz : Good Qualities in Request: Poor in Abundant Supply : 


Reduced Production—OCoau: Quiet Demand : Increased Produc- 
tion—ROLLS MADE HERE FOR SHEFFIELD—TRADE IN DvuDLEY 
District: Improved Prices Kept Up for Pigs: 
— Messrs. WHITEHOUSE’s AFFAIRS — HARDWARES: 
Change for the Better—SvR1KE OF NAILERS. 


Taree was a more influential and a more numerous attendance of 
ironmasters and others engaged in the staple trades of South 
Staffordshire, East Worcestershire, and Warwickshire —— 
(Thursday), in Birmingham, and the day before in Wolverhampton, 
than has been perceived for some weeks past. The reports 
brought in from the works were to the effect that new orders are 
arriving only sparingly, but that these, when added to the specifi- 
cations previously in hand, are sufficient to prevent any falling off 
in the state of partial activity enjoyed by the best houses, a few of 
which are able to begin at the commencement of the week and to 
continue in full operation throughout the great part of their 
establishments up to Saturday afternoon. Houses of less repute, 
however, are either working half time or are keeping half their 
mac inery unemployed. As a rule these latter are more easy in 
their terms, and complaints of underselling are loud and frequent. 
Nevertheless, better prices can be got now than was possible in all 
the instances but those relating to best sheets, a few weeks ago, 
There is perceptible this week a stronger disposition on the part 
of men who make a good quality, and can “hold on,” to obtain 
remunerative prices than was seen even last week. e de- 
scriptions most in request still are sheets, strips, and rods; 
but there is a better inquiry for bars, and a slightly improved 
demand for plates. The improvement—such as it is—in this last 
named description applies to boiler, ship, and girder plates, but 
is mostly observed in the girder trade. Respecting the various 
markets, we have to report continued activity in the north of 
Europe trade in particular, a fair amount doing for India and the 
East generally, a quiet, though steady shipment to United States, 
and the termination of Canadian orders for the present. 

In the pig iron department of the trade, there is only littledoing 
in respect of new sales, but large quantities continue to jbe im- 
porte | from the Cleveland, and other districts, the results of 
sales made at the commencement of the quarter. The proportion 
continues in favour of this, Foreign iron in comparison with the 
iron smelted in this district; and so satisfied do the consumers feel 
with the result of the mixture that it is more than likely that onl 
few of the blast furnaces here that have lately been put out will 
ever be again relighted. 

About 700 tons of the pigs of this part of the kingdom (those 
made at the now closed Birchill’s furnaces) were sent away during 
Sunday and Monday morning by rail to the Victoria Basin, Lon- 
don, to be there shipped for Abyssinia. It is understood that it 
will be used on the way out in the casting of shot, for which 
operation crucibles have been taken on with them. 

Good stone, the produce of this district, is much sought after, 
and fetches high prices because of its increasing scarcity. 
Inferior qualities are abundant, but difficult of sale. The total 
stone produce of this district was nearly 60,000 tons last year, 
under that of the year before, which itself was nearly 300,000 
below that of 1864. 

Coal is not in heavy request; still prices remain high for all but 
the common forge new mine qualities. The total coal produce of 
South Staffordshire and East Worcestershire is steadily increasin 
the 12,298,580 tons got out during last year, being an increase o 
nearly 100,000 tons upon 1865, which was itself :an increase upon 
the previous year of more than 700,000 tons, The development of 
the new Canrock Chase district is rapid. 

Much interest is taken here in what is being done at the works 
of Sir John Brown and Co., of Sheffield, and satisfaction is gathered 
from the fact that most of the rolls used there are produced in this 
district. _ There is now under hand a pair here for the making of 
battery plates in Sheffield, which, in the rough, weigh some 12} 
tons each. 

The trade in and about Dudley is thus reported of :—West of this 
town the mills and forges, with few exceptions, have, during the 
last week, been doing more work, some have been fully in gear and 
others have been kept in four turns, and most of them have made 
a start again early this week. There are considerably more 
inquiries for the smaller sizes of merchant iron, and in some 
instances sheets are in great request, jbut the demand for plates 
still continues of a moderate character. Pig iron is rather eagerly 
sought after, and prices are more remunerative than they were. 
The first houses are asking from £3 16s. 6d. to £4 for all mine; hot 
blast from £4 5s, to £4 10s.: for cold blast iron, but little of 
the latter quality is produced or inquired after in these 
districts. Good thick coal finds a y market considering 
the season of the 'year, and the leading houses still maintain 
the last quotations, viz., best, 13s.; common, 10s.; lumps, 9s., 
and fine slack 3s, 6d. oe ton. Brooch coal, all one way, 6d., 
and if selected, 10s. 6d. per ton at the wharves ; nuts, 6s. per ton. 
White ironstone and gubbin, the production of the district, are 
fetching from 14s. to 15s. 6d. per ton in their raw state, and from 
20s. to 21s. 6d. when calcined. The demand for labour is falling 
otf, except amongst those men who are connected with the out- 
door work in the collieries. 

Messrs. Whitehouse’s affairs are about to be removed from the 

sankruptcy Court, upon a promise by the bankrupts to find 8s, 
in the pound, 

A slight change forthe better has taken place in the hardware trade 
in this locality since our last notice. The demand for the shipping 
trade is small, excepting a few orders for Australia and the lower 
parts of Canada: and the home trade, although improved by the 
good harvest, is considerably below the average, but the prospects 
of a late autumn trade are spoken of as hopeful. The trade with 
Australia seems to be recovering, but there are now but few orders 
on hand for that country, and the mail, which is due in a few days, 
is awaited with considerable anxiety. For the United States 
there are a few more orders under execution than was the case 
some little time ago, as several New York merchants have visited 
this part on their return from the Paris Exhibition and distribute 1 
a few orders. 

The travellers to the Birmingham factors have, during the past 
week, been sending home order sheets better filled, and manufac- 
turers are rather better engaged. For tinplates the trade is 
improved, and for electro-plated goods and some classes of brass 
foundry there is a better inquiry. <A recent revival in the edge- 
tool trade is maintained, but there is nothing like the usual activity 
being experienced. 

The japanners of Wolverhampton have received some tolerable 
orders for coal vases and tinplate ware of other descriptions suited 
to the winter trade, but in the tray and waiter department they 
are not busy. The ironfounders and hollow-ware makers are a 
shade busier in the kitchenware department, principally for ship- 
ping trade. Somewhat more activity is noticeable in the galva- 
nised ware trades, principally in the pipe and roofing branches. 
In the brassfoundry trade the demand is thom for gas fittings, and 
quotations are a shade firmer. The announcement of a proposed 
industrial exhibition in Wolverhampton during the Church con- 
gress, which will commence for four days on the Ist October, has 
been received with tolerable favour by the manufacturers of the 
town, and bids fair to suce ; 

The.other district towns remain much in the same state as at 
the time of our last notice. 


| In the Dudley districts the horse-nail makers are still upon 
strike, have been out five weeks, and there are no percep- 
 tible signs the termination of the dispute. 





WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent.) 
Tue Iron TRADE: 
vices Favourable—THE ‘A WorkKS: Results of the Stoppage 
—THe TIN-PLATE TrRaDE—THE SrEaM CoaL TRaDE—SOUTH 
Wares MryeratL aND Ratway Company: Declaration of 
Dividend. 
TuE tone which now 
district is of a more 
months past, and it is 


enerally prevails in the iron trade of the 
opeful r than has prevailed for 

nerally believed that an improvement 
will shortly be established upon a firm basis, and little fear is en- 
tertained of relapsing into the previous unsati state of 
things, a ee there is every prospect of increased 
activity in all branches of the trade. Ironmasters are looking 
forward to the next quarter with a great deal of interest, for the 
turn that the trade will then take will no doubt have an important 
influence on its pects for months to come. It is acircumstance 
worthy of record that several of the wealthy ironmasters of the 
district have not decreased their 'makes to any great extent 
during the late depression in the trade; and the result is 
that they have rather heavy stocks on hand. When any Snare: 
ment takes place in the trade they will have adequate supplies to 
meet all demands, and there is no doubt they will then be 
able to realise a handsome return on the capital now lying idle. 
In the home trade, although no orders have as yet been given out 
to any considerable extent by the railway companies, the time 
cannot be far distant before the deferred orders will find their wa: 
into the market, and as greater confidence has been placed in rail- 
way securities during the past few weeks than for some length of 
time, there is a fair prospect of a good autumn trade being done. 
The advices from foreign markets are favourable as to future 
requirements, and it is anticipated that considerable demands will 
shortly be made. A quantity of iron is being shipped to Russia 
and the United States, and there is yet a large quantity to go 
forward before the present orders are completed. For pig iron 
there is a steady demand, and prices are fairly maintained. 

In consequence of the stoppage of the Blaina and Cwm Celyn 
Works some thousands have already left the place, and the once 
flourishing village of Blaina is fast falling into decay. This will 
be attended with serious loss to many and irretrievable ruin to 
some industrious and deserving men, who have invested their 

-earned savings in house property, which will in all pro- 
bability for some time to come be useless. 

For tinplates the demand continues good, and the works are in 
full operation. ; 

In the steam coal trade an improvement has taken place during 
the past — and the collieries are better employed than for 
some considerable time past. 

The ordinary half-yearly general meeting of the South Wales 
Mineral Railway Company was held at the Company’s Offices, 
Westminster, on Monday, Mr. Robert Dudley Baxter in the chair. 
There not being a sufficient number of shareholders present to 
form a quorum, the only business done was to declare a dividend 
of 53 per cent. on the ordinary stock, and 6 per cent. on the pre- 
ferential stock. It was stated that contracts had been entered 
into which might be expected to increase the traffic 50 per cent. 


during the next six months 

At the half-yearly meeting of the Cardiff Waterworks Com- 
pany a dividend at the rate of 6 t cent, per annum, less income- 
tax, was declared for the past half-year. 

Eassie and Son (Limited), ¢ Gloucester, have declared a dividend 
at the rate of 10 per cent. annum for the ten months of the 
company’s existence, extending from September 1, 1866, to June 


’ . 








SCOTLAND: ITS TRADE AND OPERATIONS, 


(From our own Correspondent.) 

Tue Giascow Pic InoN MARKET—MANUFACTURED IRON—THE 
Coat TRADE—THE Cotton TRaADE—NEW PvuBLic GRAVING 
Dock FoR GLASGOW—THE MINERS OF SCOTLAND AND THEIR 
SECRETARY. 


Tue pig iron market declincd about 44d. per ton during the latter 
art of last week, when 54s. 14d. cash was accepted. To-day, 
Vednesday, it has been slightly firm; a few transactions took 

place at 54s. 3d. cash, and 54s, 4}d. one month, with buyers over 

at these prices. Full quotations are as follows :—Pig iron: Mixed 

Nos, warrants, 54s. 3d. to 54s. 44d.; No. 1, g.m.b., 54s. 9d. to 55s.; 

No. 3, 53s. 9d. to 54s.; Gartsherrie, No. 1, 62s.; Coltness, No. 1, 

61s.; Glengarnock (at Ardrossan), No. 1, 60s. The shipments of 

the week are not far short of those of the corresponding week of 
last year. 

fe miaaeinctered iron the market here is steady, with a rather 
better demand for merchant bars, A good many of the smaller 
makers are fully employed, and some of the larger makers have 
been doing more these last few weeks than they have done for 
months previous. In plates and other shipbuilding iron there is 
still a want of orders; almost all the makers of plates complain 
that they are unable to keep working more than pm half time. 
In prices there is no a ; we hear that plates and angle 
iron have been done in the Clyde within the last few days at prices 
lower than anything that has been sold for years. The following 
are the current rates :—First common bars, £7 5s. per ton ; second 
quality, £6 17s. 6d. to £7 ; nailrod, £7 5s.; angle iron, £7 to £9; 
plates, £8 to £10, all f.o.b. here, less usual discount. 

Coals have been in steady demand for home use and for export 
without change in prices. 

The advices of coal shipments at the principal ports show a very 
large amount, and still in excess of that of the corresponding week 
of last year. 

At the annual meeting of the Clyde Trust last Tuesday (the 3rd 
instant), the trustees unanimously aupeored of a report from the 
Committee of Management, recommending the making of a large 

ving dock for the Clyde. The convener of the committee 
Mr. Dreghorn), in speaking to the report, said it was estimated by 
Mr. Duncan that the cost of the dock would be about £60,000, 
which, in view of the great advantage such a dock would be, and 
the impetus it would give to the largely-increasing and ill-accom- 
modated traffic at the harbour, was, he thought, a very moderate 
sum. A committee was appointed to get it carried out. 

As had been previously arranged, a demonstration of miners took 
place in the City Hall, Glasgow, on the afternoon of the 5th inst., 
as a mark of honour to Mr. Alexander A, McDonald, miners’ secre- 
tary, on the eve of his departure to the United States of America. 
There was a large attendance and the proceedings were perfectly 
satisfactory. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
( From our own Correspondent. ) 


LIVERPOOL: Utilization of Sewage: National Steamship Com- 
pany THE British AssoctATION—THE fOAKs CoLLiERY—In- 
DUSTRIAL EXHIBITION AT SUNDERLAND — COLLIERY LAmMps— 
NorTH-EASTeRN District: New Line of Railway: Gas at 
Newcastle : Shipbuilding: State of Trade, &c. 

A comPANyY has been formed at Liverpool for utilising the sewage, 


at present carried into the river and docks, to the great detriment 
of public health, 


In spite of the financial depression, the public 





of Increased Activity : Foreign Ad-|_ 


has subscribed £17,000 or £20,000 required for a first set of works, 
near Crosby, on the san SS ee 


The subject has brought before the Live T 
Wenn hes nereed to take 500 £10 paid-up pve od 


walled in, while in the south one two doors 
prevent the fresh air from entering while the men are engaged in 
exploring in their gas-proof . 

Midlan Railway Company’s extension to London was opened. 
for goods traffic on Monday. 

An industrial exhibition has been opened at Sunderland in con- 
nection with the Sunderland Working Men’s Club. A series of 
experiments with the view of testing various lamps at present in 
use has been made at Barnsley Gasworks, in the presence of the 
principal colliery stewards of the district. One of the principal 
changes in Mr. Morrison’s No. 2 patent is that the glass is outside 
the gauze, while there are some improvements in the top. On 
being tested, the first lamp exploded, but it was understood that 
it had not been rightly fixed. A second one, however, after being 
subjected to an atmosphere of gas and a strong current of air, kept 
in for a considerable time, and exhibited a faint green light at 
top of the lamp for upwards of fourteen minutes, ordi 
Clanny and Davy lamps, as usual, exploded. 

As regards the north-eastern district, two Hamburg firms have 
recently commenced running screw colliers between that place and 
West Hartlepool. Trade at the Hartlepools is considered to be 
reviving. essrs. Palmer and Co. (Limited), Jarrow, have been 
commissioned to build an armour-plated monitor, which will be 


a twin-screw, fitted with engines of 250-horse power. These 
engines will be supplied by Messrs. Palmer, who have also, it is 
understood, received some other good orders. The coal trade of 


Northumberland and Durham presents considerable activity. The 
state of the Cleveland blast furnaces is returned as follows :—In 
blast, 89; out of blast, 45—total, 134. 

It is understood that notice of a reduction of 10 per cent. in 
the wages of men employed at the Hull Ironworks has been given 
by their employers. 

There is a hopeful feeling as to the future course of business at 
Sheffield, but at present no solid improvement has been realised to 
any extent. Although a firmer tone pervades the iron trade 
of the South Yorkshire district, a certain amount of depression still 
prevails. At Milton and Elsecar there are some orders on 
hand and the men are fairly employed. The ) sv railwa; 
whose requirements have been limited for some time, are expec 
to give out some good orders before long. The steel trade is 
not quite so brisk. 


PRICES CURRENT OF METALS, 
























1867. 18 

£34 £440[£ 2d £8. d. 
10 0.. 8010 0] 86 0 0.. 89 0 6 
0 0.. 82 0 0] 89 0 0. 91 0 0 
0 0.. 84 00/91 00.. 000 
Oo 0.. 87 0 0/9 60 0. 000 
0 0.. 87 0 0] 8 0 0..93 0 0 
Spanish Cake ..scscccccsees | 76 9 0.. 0 O 0] 80 O O.. 82 0 O 
Chili Slab. .e.cccccee eoveee| 7210 C.. 73 O 0] 82 00... 000 
Do. refined ingot ..sseeeeee | 78 0 0.. 0 0] 0 Oo O.. 00 
YELLOW METAL, per lb. .seo0e| © O 74 O 073) 0 O 74 O 0 8 

1R0N, Pig in Scotland, ton......| 2 14 3 cash 215 3 cash. 
Ber, Welsh, in London ......] 610 0.. 7 0 0] 70 0.. 715 © 
Wocccccee| 8 © OG. 0 0 O] 6 O O.. 615 @ 
hire..| 710 0.. 0 0 0] 810 0. 815 @ 
pin Wales .cecccccccocee| 6 0 01. 0 0 Of 515 0. 6 0 @ 
Sheets, single in London 95 0. 910 0} 1010 0. @ 0 @ 
Hoops, first quality....+ 8 5 0.. 810 0] 910 0. 915 oO 
Ni acecccqece soe} 710 0. 0 0 O} 810 O.. 815 O 
Swedish ..eccsccccsccseeee | 10 5 0.. 1010 0] 1010 0. 11 5 0 
LEAD, Pig, Foreign, per ton.... | 19 5 0.. 1917 6| 1910 0.. 000 
English, W. Bersessoccseceee | 21 10 0.. 0 O 0} 2210 0., 2215 O 
Other brands sscccccccceeee | 1910 0.. 1915 0] 20 0 0.1.20 7 6 
Sheet, milled ..ccccccecceee | 2015 0. 0 0 0] 2100. 0006 
Bhot, patent .ccccccsccccocee| 23 9 0. 0 0 01 24400. 000 
Red or minium.....sesseeeee | 21 0 01. 0 0 0} 22 0 0. 0 0 0 
White, dry..... 29 0 0.. 2910 0} 32 0 0.. 3210 Oo 
ground in oil.. 26 0 0.. 30 0 0] 30 O 0.. 32 0 @ 
4 7 wee 25 0 0. 0 0 0] 2415 0..25 0 0 
QUICKSILVER, per bot. 617 0.. 00 0) 6190. 700 
SPELTER, Silesian, per 2115 0.. 0 0 0/| 20 0 0..20 5 @ 
English sheet ....... 26 00.. 0 0 0/27 00.000 
White zinc, powder... 000. 00 0) 000. 000 
STEEL, Swedish faggot . 0060. 000) 000, 000 
MGRecocaccaccccsceccccecccs || 15 & 0. 1510 @] 0 6 6. 6 6 @ 
TIN, Banca, per Cwt..cccccoeee| 414 02. 115 0] 430... 000 
Straits, fine—cash ..scccceee| 410 0. 41010] 400. 00 6 
For arrival ....+. sere’ See £0) 2 OS a Se Se 
English blocks ...ecsccoseeee| 413 0.2. 0 0 0] 460. 480 
 ntsatiigmensant 4 he €O Se £4 E28 
Refined, in blocks......0.0.| 416 0.. 0 0 0} 410 0. 000 

TINPLATES, per bx of 225 sheets 

IC coke.. r$4. 068 tien £2 oO 
IX ditto.. 1 9 6. 112 Of] 110 0.. 118 0 
19 0.. 111 O] 112 0. 113 0 
115 0.. 117 O| 118 0. 119 @ 








PRICES CURRENT OF TIMBER, 























1867. , 1666. || 1867. | 1866, 
Per load— £824 8/4 & £ 8, || Perload— 2e24246;2an02. 
Teak ...sseeee0e. 9 01010110 O11 © || Yel. pine, per reduced C. | 
Quebec, red pine .. 3 0 410) 3 5 415 J , Ist quality 17 01810 171090 @ 
yellow pine.. 215 4 0/ 215 3 3] 2nd do... 11191210 121014 o 
St. John’s N.B,yel.. 0 0 0 OF} & 0 O00 ow .41 1013 0/13 013 0 
Quebec, onk, white... 5 5 510) 5 0 510)/5 .. v0 1014 0} 1010123 0 
birch...... 310 410] 4 5 $e! ri - 8090 we 
9 000};0000 0000; 0000 
+ 310 5 0} 310 & 0} 8101010) 9 01010 
- 810 6 61] 310 6 0 white 8 0 9 0} 8 09 0 
.2 0 3 0} 2 5 310|| Gefle, yellow...... 9 O11 0} 10 01010 
3 0 310} 3 5& 3 10|| Soder! sooner #9 01010) 9101010 
- 3 0 3 5) 8 5 3 10 || Christiania,per¢; 
Swedish .......... 3 0 2 5) 2 0 210)) 12h. by 3 by 9% 16 093 0/18 O88 0 
Masts, ue» rd.pine 6 0 7 GO| 610 81>!| in yellow .... 
pine 5 0 6 0} 5 O 6 O | Deckplank, Dnt. 015 1 6} 014 3 4 
ine0 0 0 0} 0 0 O O|| per 40f, Zin... 
Lathwood,Dantz.fm. 410 5 0| 5 0 6 O || Staves, per a 
St. Peter's 610 710) 7 0 8 0|| Quebec pipc...... 75 080 0] 8@ 085 @ 
Deals, per C., 12ft. br 7 +a iow 0 lite puncheon 19 020 0] 20 O81 0 
Quebec, wht.spruce 14 10 21 10 | 13 1¢ j tic crown 
SiJobn ihe ge ice 13 1015 10 |13 01510|| pip: ...... } 19 0.139 ¢|200 0 210 0 








Mr. T. D. Samupa has been asked by the electors of the new 
division of the Tower Hamlets to represent them in Parliament. 
He has expressed his willingness to meet their wishes. 

At twenty minutes ae eleven on Sunday night a fire broke out 
in the lamp room at the Great Western Station, Snow-hill, Bir- 
mingham, which at first threatened to be very serious. Owing, 
however, to the prompt arrival of the engines and the active exer- 
tions of the firemen, the fire was confined to the room in which it 
originated, and was extinguished in about an hour. 

THE War Department authorities have purchased a large build- 
ing on the north side of the river at Woolwich, facing the dock- 
yard, and some ground adjoining, for the purpose of clearing out 
some of the store rooms in the Tower found to be unfit for use, 
This will enable the Government likewise to free themselves from 
a heavy rental, which the accumulation of stores during the past 
few years has rendered necessary in the vicinity of the Tower. 
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FRENCH INTERNATIONAL EXHIBITION. 


PRINTING MACHINERY. 

In the matter of printing machinery the British mechani- 
cian has not come forward. One small jobbing machine 
without any special feature to recommend it is the sole 
English representative of a class of machinery in one sense 
the most important in the world. 

Now that we know how to do both, it may seem a grander 
and more costly engineering undertaking to provide for the 
daily steam transit, by land or water, of 1000 tons of goods 
or 1000 people over 1000 miles of distance, than to provide 
for the dairy steam printing of 1000 copies of a newspaper 
or a book; nevertheless, if printing machinery had never 
existed we should certainly never have been blessed with 
the prodigious development of scientific applications which 
distinguishes the age. It was long ago observed by one of 
our most eminent railway managers, when electric tele- 
graphy was still in its infancy, that without it the com- 

tively simple traffic arrangements of railways in those 
See could not have been carried on; that the English and 
most of the continental railway systems would be impos- 
sible without it now-a-days is patent toeveryone. Weshould 
sink, in many cases, to half the rapidity of travelling now 
possible with safety, and require a large increase of rolling 
stock to perform a diminished quantity of work. But 
imagine for a moment what railways would be without 
rinting, if it were even possible that they could ever have 
mn achieved by man whilst lacking the enormous faci- 
lities for interchange of ideas afforded by that small branch 
of mechanical engineering which has exercised such pro- 
digious effects on the destinies of humanity. In the art of 
minting, in the quantity we print, and in the class of 
hata contained in our higher publications, we can still 
claim a marked and, we might almost say, an increasing 
superiority, and this has been well displayed by the 
British Commission in a collection of all the English pub- 
lications for the year 1866; but as we have already said, 
the machinery by which we produce such important results 
has somehow or other failed to be exhibi Nor do we 
stand alone in this particular. From Germany—the cradle 
of the printing press—only two Prussian and two Bavarian 
exhibitors have come forward. America, almost always 
ready with some new piece of ingenuity, sends us speci- 
mens of Degner and Weiller’s lock machines, and France, 
both within and without the building, has several beautiful 
machines which are not altogether devoid of novelty of 
principle, and embody several modifications of detail well 
worthy notice. The other nations, like ourselves, are 
nowhere; if they have shown anything it must be so small 
as not to be perceptible, and certainly, with the exception 
of France, we may say that there is scarcely any exhibition 
of printing machinery in the Champs de Mars. We do 
not know of any other important class of exhibits which 
she so completely monopolises as that of which we are 
treating. The Bavarian machines exhibited are by Koenig 
and Bauer, of Kloster-Oberzall, near Wurzbourg, in 
Bavaria, and the Augsburg Machine Factory. The latter 
establishment has a single feed jobbing machine of ordinary 
make, but not specially remarkable. Kcenig and Bauer 
have three single-feed machines of different sizes: the 
largest is an admirably finished apparatus for two-colour 
printing. The table, which carries a forme for each colour, 
works over fixed rollers, and is moved by a horizontal sun 
and planet motion. The ink-distributing rollers are some- 
what differently from the systems generally in 
use. The group consists of a large central roller on to 
which the carrying roller delivers the ink from the reser- 
voir, of three smaller rollers above, and two medium sized 
ones for inking the type below. Of this gronp of six the 
large central one only has a transverse motion, which it 
takes in consequence ef being furnished with a few turns 
of a large coarse thread screw at one of its ends, which, 
working over a fixed brass stud, causes it to traverse 
laterally between 2in. and 3in. during each back and 
forward stroke of the table. The table travels on two 
sets of three pairs of rollers about 5in. diameter, each set 
being coupled by short connecting rods and kept to its 
eg length of travel by toothed pinions gearing into 
racks under the table. e second sized machine is fer 
one colour only, and mainly adapted for printing music 
and engravings. Its table is carried on slides, motion 
being given in the same manner as in the larger machine. 
The smallest size is worked in the ordinary manner with a 
«rank motion, the table running on diminutive dead rollers 
coupled together by a series of short links. This machine, 
which is intended to be worked by hand occasionally, is 
finished with great perfection, a for its size, is the 
lightest running machine we have ever seen. 

Wemustnow takea good walk round the euter gallery, pass- 
ing most of the German states, and having arrived near that 
great Prussian emblem of peace, Krupp’s big gun, we find, 
quite thrown into shade by the monster, two printing ma- 
chines from the same country. 

The machine by Hummel, of Berlin, is in every respect 
of the ordinary construction of middle sized jobbing 
machines, simple in its details, and of tolerably good work- 
mavship; its table is carried over a four-wheeled truck, the 
connecting rod of the crank motion is lengthened as much as 
possikle by taking it forward as far as the front axle of the 
truck, for which purpose it is given a sharp double bend to 
clear the hind axle; the feed and distribution are of the 
ordinary character. The same exhibitor shows some good 
machines for the processes connected with the finishing 
and printing of wall paper, for which he has been award 
a bronze me 

Mesars. Klein and Frost, of Johannisherg, have a well- 
finished machine of rather larger size than the foregoing; 
its table carried on slides without rollers; it is princi- 
pally remarkable for the great size of its sun and planet 
motion, the large internal geared ring of which projects 
far beyond the frame of the machine on each side; the 
drum carrying the delivery tapes of this machine is driven 
by small gear off the ends of the main cylinder, and not by 
the were adhesion of the tapes, as usual. 

Following the outer circle of the machinery gallery, 
through Belgium, Holland, “the colonies of France,” and 





of France itself, we arrive at last at the compara- 
tively small area devoted to — machinery, but find 
it completely filled with a number of admirable specimens 
of this class of work by the first French makers, Taking 
them in the order in which they stand, we come first to 
two machines exhibited by Dutartre, mechanical 
engineer of the Rue de Sevres,. This gentleman is one of 
the oldest practical engineers in this branch of machinery 
in France, and has effected several exceedingly ingenious 
improvements which have from time to time found their 
way into general use. As one of his first principles is as 
far as possible to dispense with gearing in printing ma- 
chines, in consequence of the difficulties which it gives rise 
to in respect to register, variation of pressure, &c., he has 
rejected a plan much in use of giving motion to the table 
on the sun and planet system, counting that the advantage 
of the perfectly direct line of thrust of the connecting rod 
obtained by it does not compensate for the increased com- 
plexity of the gearing, and he maintains that the diagonal 
thrust of the ordinary crank presents no real objection in 

ractice. His attention has beeamainly directed in construct- 
ing the machines which he now exhibits to improvements 
in the service anddistribution of theink; and his idea, as far 
as we can gather, has been to approximate, as closely as pos- 
sibly can be done, to the ancient method of spreading theink 
on the table by hand, in which, where anything like good 
distribution was aimed at, a small portion of ink was care- 
fully worked on the roller before each inking—in which he 
considers that there was a considerable advantage in 
practice over the continuous service of a thin film taxen 
regularly from the reservoir as in the case of machine 
feeding in general. He asserts, in fact, that the hand 
operator being obliged to work out the ink from more or 
less irregular points on his roller, had it then in reality in 
a better state for laying on the type, and was above all far 
more independent of c of temperature than is the 
machine distribution which has almost universally sup- 
planted him. 

In order somewhat to imitate the ancient method of 
inking, M. Dutartre employs a carrying roller, which is not 
cylindrical in shape but more nearly resembles a quick 
Snvnded screw, a double spiral projection being carried 
round a cylindrical core and making it look not unlike a 
piece of a Byzantine column; the material of the roller is 
the same as that in common use —a combination of 
treacle and glue. This ing roller, therefore, takes 
the ink — not evenly over its surface, but at a num- 
ber of points where the screw-like projections are 
salient. These ints deliver lines of ink on to an inter- 
mediate or supplementary roller of about 7in. diameter, on 
which it is worked out into a film by distributing rollers 
quite independent of or supplementary to the ordinary 
rollers which distribute on the table. 

A further refinement is introduced in the arrangement of 
the inking roller (¢oucheur). This, in  the- first, place, is 
mounted so as to be directly parallel to the edge of the 
frame at the moment of its entering on the. type, but 
having entered, the journal which ‘carries one of its ends is 
instantly thrown forward by a lever:moved by a pin work- 
ing in a slot in the side of the table, so that the toucheur 
assumes that diagonal position with re to the table 
which is necessary for the lateral.motion by which the 
proper distribution of the ink’ is effected. _The length to 
which the end of this roller can be thrown forward is 
variable at will, and there is also a detent arrangement 
under the control of the workman which enables him, when 
executing work in which extreme clearness is desired, to 
cause the forme to twice under this inking roller 
for each revolution of the cylinder. This is accomplished 
by taking a motion onto a lateral shaft off the main 
driving shaft of the machine at exactly half the speed of 
the crank shaft which drives the table, consequently. this 
shaft when in gear makes one revolution for two complete 
reciprocations of the table, and only allows the crank 
wolhinn the starting lever of the cylinder to fall into gear 
with the pin on the lever at every second stroke, But if 


most part 


ing from one end and delivering at the other, the cylinders 
being about 18in. diameter. motion of the table of 
both these machines is given by a tumbler-shaft and pinion 
working on a horizontal rack with double wood a 
ich does not look at all so workman-like as that by 
which the same maker’s machines in the main building are 
moved. In other respects the details of the machines in 
the annexe by M. Alauzet are very similar to those in the 
main building. The style of his framework and the excel- 
lence of his finishare themarked characteristics in both cases. 
The remainder of the space in the main building devoted 
to printing machinery—very nearly half of it, in fact—is 
occupied by M., Marinoni, of the Rue Vaugirard, who is 
the most extensive of the French exhibitors, and who— 
besides a pair of admirably executed typo-lithographic 
machines, one of which is shown in the building and the 
other in an annexe—has, both in the building and annexe, 
specimens of his horizontal cylindrical stereotype machines. 
That in the building is a four-feeder capable of turning 
out 12,000 copies an hour of a full-sized journal printed on 
both sides, In cases where stereotype printing is pos- 
sible—and the French journals are generally now so 
printed—nothing can be more — than the arrange- 
ment introduced by M. Marinoni. There are two cylinders 
in the four-feeder machine for ing the stereotyped 
clichés, each about 26in. diameter. Between them come a 
pair of cylinders of about the same size for the paper, and 
the inking rollers are placed at each end of the machine; 
these latter are about lin. in diameter. They receive their 
ink, as in the ordinary table machine, by a ing roller, 
and have it spread over their surfaces by distributors 
placed above and at one side of them with an exceedingly 
slight skew, so that there is toa certain extent a lateral 
equalizing of the film of ink. In this respect, however, we 
cannot but think that some improvement will yet be intro- 
duced, for the distribution must necessarily be inferior to 
that effected in the table machines, The ink is transferred 
from these rollers (which take the place of the inking table) 
to the stereo clichés by secondary carrying rollers. There 
are two tables from which the paper is fed one above the 
other on each side. The paper, we will say from the 
right-hand side of the machine, s first round the 
right-hand roller, on which it receives its impression for 
one side, and then on to the left-hand roller, where 
it is given the other side impression, and finally issues 
from below the machine on the left-hand side. The double 
feed from the left-hand side of the machine traverses it ip 


the right-hand side of the machine. The machine in the 
annexeis very similar in arrangement to the above, except that 
it only receives a single feed at each side. It is stated, how- 
ever, that with pe workpeople it can be made to turn 
out 8000 an hour, or two-thirds of the performance of the 
large machine. Many of our readers interested im this 
subject will already have seen the —_ of this 
system where stereotype printing is exclusively used, but 
this branch of t phy is more extensively practised in 
France than in England. M. Marinoni is also the maker 
of an extremely ingenious, though greatly complicated, 
machine inventedand exhibited by M.Gaveaux. It isa table 
machine with double feed and two cylinders, with this 
main feature of peculiarity—that the cylinders, with the 
inking rollers, are mounted in a frame and traverse hori- 
zontally, always in an opposite direction to the motion of 
the table, which motion is only half the length that it 
would require to be if the cylinders were stationary as 1n 
the ordinary machine, half the traverse being accomplished 
by the horizontal motion imparted to the cylinders. As 
might be expected the difficulty of feeding to and deliver- 
ing from these moving cylinders ap’ to be very great, 
and, in fact, in this respect the machine is still imperfect, 
itbeing stated that the system isuudergoing some modifica- 
tions preparatory to being brought more prominently forward. 
The tables from which this machine is fed are placed at a 
considerable height above the cylinders, and the framework 
which carries the rollers for the feeding tapes hangs at. 





the lateral shaft is tarown out of gear and ceases to revolve 
the crank moving the starting lever remains always in 
gear, and a revolution of the cylinder corresponds with each 
complete motion of the table. M. Dutartre’s machines 
have the tables mounted on simple rectangular slide 
grooves, havieg small dead rollers interposed between the 
groove on the framework and the slide on the table. 
Immediately behind these machines are two for litho- 
—_ as respectively by Messrs. Vorrin and 
uguet, of Paris. These two machines are of simple con- 
struction and very similar, except in the mode of driving 
and supporting the tables. The first has a simple crank 
motion, and the table is carried on six coupled wheels 
about 20in. in diameter. The table of the latter runs on 
small friction rollers which work in a rectangular groove, 
and is driven by a crank moving a cross-head like that of 
a horizontal engine between a pair of slides at each side. 
The connecting rod is forked to clear a central toothed 
wheel carried on a cross-head, which gears into a stationary 
rack below and a rack on the moving table above, the 
motion imparted to the table being thus double the throw 
of the crank. We now come to a couple of beautiful 
machines exhibited by M. Alauzet, also of Paris, which 
are equally adapted for typographic and lithographic work. 
Their excellent, not to say elegant, finish is worthy of the 
highest commendation. e table is supported and moved 
in the same manner as described in the last-mentioned 
machine. The rack on the table for driving the cylinder 
and the gearing on the cylinder itself are diagonal, so as to 
diminish, if not altogether remove any tendency to vibra- 
tion or back lash. ‘The drum carrying the delivery tapes is 
driven by small brass gearing on the cylinder, as in the 
case of the Johannisberg machine, already described. The 
forme for holding the lithographic block has a rising bed 
capable of screw adjustment, thus avoiding the necessity 
of packing-up, &c. In an annexe in the park M. Alazuet 
has two larger machines—one on what is called in France 
the reaction principle, feeding and delivering at both ends, 
the paper ing round a pair of 10-inch cylinders and 
coming to delivery at the same end of the press. The other 
is on what is known as the “reiteration” principle, feed- 


each side of the machine like a pendulum from the upper 
part of the main framework where it is pivoted, its lower 
extremity swinging to and fro with the motion of the 
| frame which carries the cylinders, with which, however, 
'as will easily be seen, it is only in actual contact at 
; the moment when the table is passing its centre, at 
| which moment the sheet of paper descending the 
begins to be passed to the cylinders, and that which 

| just been printed begins to be delivered upon another set 
| of tapes. The intricate arrangements show the greatest 
‘ ingenuity, but we cannot but ask cui bono, even if ec- 
tion had been attained. 1n both the annexes to which we 
have alluded there are machines by several younger 
makers, but we think we have noticed all that are of 
special interest to our readers. 

_ Close to M. Marinoni’s printing machinery is an exeeed- 
ingly interesting specimen of a paper-folding machine, in- 
vented by MM. Fredureau and De Chavannes, of Paris. 
We fear it would be impossible adequately to describe it: 
without engravings, which, as the system is still in its 
infancy, it would be premature to give. The folding of 
printed sheets, and the sorting of them in volumes ready for 
stitching and binding, are operations which hitherto have 
been generally done by hand. But the increasing price of 
hand labour and the difficulty of finding work women willing 
to undertake a fatiguing and hadly-paid trade, have for some 








time caused publishers to feel the want of good and econo- 
mical machinery to perform work which they can no longer 
have done at home, and which they are obliged, in France 
especially, to give to persons not belonging to their work- 
shops, thus entailing on themselves innumerable inconve- 
niences. Several experiments have already been made in 
France, America, England, Switzerland, &c., but hitherto 
no really advantageous results had been obtained. De- 
fective work, too slow to be economical, and only applicable 
to the simp’est, and consequently the least onerous parts of 
the labour, were the princi objections to former 
machines. The machine exhibited at the Exhibition is 
constructed for 32mo., the most complicated size in 





‘onmon use. The method of drawing in the sheet, the 
saws with which it is cut, the arrangements which allow 


the — direction, and is finished and delivered at. 
t- 
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the folds at will and according to the dimen- 
are the points for which it claims to be 
and -economical implement. = pave 
sight.it seems a very complicated instrument, but thi 
complication is more cppueent kn real, for the machine is 
very compact, all the parts being very near each other, 

the principal working: are few in number, and of 
great solidity. It is the first of its kind , and is 
madé almost entirely of forgings and brass castings, so as 
to admit of any modifications suggested by experience 
being more easily made. In the machines now in course of 
construction cast iron is‘almost entirely used, and by some 
alterations much of the apparent complication is done away 
with, whilst the machines are stronger and their price 
lower. The rapidity with which the work is executed 
dépends almost entirely on the dexterity of the workman 
employed to place the sheets. Experience has shown that 
one’ person—man, woman, or child—could easily deliver 
from 1000 to 1200 per hour, which represents the work of 
ten'to twelve good workwomen in the same time. Thus 
considerable economy is effected, the power absorbed by 
the machine being very slight, and of course the dexterity 
of the workman increases with practice. It will easily be 
understood that the advantages of mechanical folding 
diminish in point of rapidity and economy according to the 
size. Take, for instance, the quarto, the number of sheets 
done by a machine will still be about the same, 1200 per 
hour, which is only what could be done by hand by two 
workmen. For folio the advantage disappears almost 
entirely. In this case, however, there is one way in which 
mechanical work might be used with economy—by placing 
the folding machine next the printing machine, so that the 
sheet almost places itself. Unfortunately, however, this 
expedient, which answers for newspapers and low-priced 
books, is impracticable for more costly books, on account 
of the intermediate operations undergone by the sheet be- 
tween the printing machine and the folding machine. As 
it stands at the Exhibition the machine is as highly 
deserving of attention as any in the gallery, and, as the 
French printers around it say, “it has a future,” though 
not yet perfect. 

The American lock machine, to which we have already 
alluded, is of great simplicity, and must already be known 
to most of our readers in the trade. The system adopted is 
only applicable to small jobbing and card printing machines, 
but for them it may be “calculated” that it is tolerably 
near perfection. A neat framework carries a pair of shafts, 
to which is imparted a rocking motion. One of these 
shafts carries the frame on which the paper is placed, the 
other carries the chase or forme, and at each revolution of 
‘tthe machine these are brought together with the locking 
action from which the apparatus takes its name. The ink- 
ing table is a circular plate secured to the frame which 
carries the forme, and having its surfaces almost ati right 
angles to the surface of the type. The ink reservoir and 
distributing rollers are placed above, but a little in front, 
of the shaft on which the forme and inking table revolve, 
the three distributing rollers being allowed a considerable 
vertical motion in perpendicular slots, so that as the type 
and the inking tables successively pass under them these 
rollers rest upon them with their own weight and are in 
constant contact with them. 


a 
sions: of the paper, 
cousidered a good 


PARIS EXHIBITION—GEMS, THEIR CUTTING, 
AND USES AS ROCK BORERS. 
No. II. 

Tue occurrence of particular elementary bodies in 
extremely small proportions in a very few localities where 
alone they are found, as constituting a part—rare and little 
known fragments—of our globe, is one of the most singular 
circumstances, and so far one of the least accountable in 
the history of the distribution of its multitudinously 
heterogeneous materials. Though these be all reducible to 
some sixty-three substances, with distinctive and unchange- 
able properties, and which we do not know how to decompose 
and so call elements, and though about one-fourth of these 
in number are widely diffused in nature, yet there are 
others of which the existence has only been ascertained in 
a very few isolated spots; such, for example, are tellurium, 
columbium, yttrium, bismuth, and the like, with their com- 
pounds, The functions of such exiguous bodies in the 
general cosmos—what is the part they are destined to play, 
and therefore do play, in the great machine, we cannot as 
yet even conjecture. 

Again, there are other elements, seldom or never 
found anywhere, either in bulky masses or in great quan- 
tity, which yet, like a dust of spice in some enormous dish, 
seem to be sown sparingly but broadcast over the whole 
world. Silver itself is one of these; in but a very few 
places found in large volumes as native metal, or as its 
ores, it yet exists in infinitesimal proportion almost every- 
where—the very water of the mighty ocean itself seems to 
carry it in minute quantity in solution in its every drop. 
Titanium is another body in the same predicament, every 
clod of the earth, every rock fragment, every shovelful of 
gravel, seems to contam it in homeopathic doses, why or 
for what end no one can say. 

The case is different with sulphur, which, entering into 
the structures both of vegetable and animal life, gets 
diffused in their excreta or remains everywhere, and is for 
eyer being steamed up by volcanic action from the decom- 
posed sulphates of the percolated waters of the sea. But 
what shall we say of the selenium and thallium, that are 
like satellites to the sulphur almost everywhere? What of 
the boron, which in marvellously minute proportion is 
vaporised at a few volcanic rents, or is got in borax pools, 
the washings for ages of deserts where sufioni once 
steamed forth, or is found rarely and sparsely diffused in a 
few, minerals, only such as boracite and tourmaline, which 
contains from 6 to 4 per cent. in round numbers of boracic 
acid ? 

Besides this unequal—and, as it appears in our ignorance 
as yet of the world as a whole—this capricious distribution 
of ay eyes! matter on our earth, there is the equally strik- 
ing local and other sparse and exiguous distribution of the 
same element in different states. e have it here in gems, 
and, abov: all, in the diamond, Clay—evenalmostabsolutely 





ure hydrated alumina—in pi y is plentiful, but in 
| : : ves and Lic 00. Cl sag h; The 
emerald takes another for one of its essen- 
tia] constituents. Glucinum is rare, though not excessively 
so—in fact at East Haddam, setts, a rock forma- 
tion exists in which prismatic crystals of rough and opaque 
looking beryl, many of them about as big as small basaltic 

illars, and in these glucinum exists in tolerably large pro- 

but there are no other East Haddams known in the 

world. The diamond, however, is the most striking case of 

all. Carbon is everywhere—in combination either with 

as carbonic acid in the solid or dissolved in 

all the waters of the globe, fresh or salt, or in combination 

with water, or as hydrocarbons in vegetable or animal 

fabrics, or after other changes, or the same in the various 
sorts of coal, lignite, turf, asphalte, petroleum, &c. 

As pure anthracite and as graphite alone, except as the 
diamond, do we find it in nature in an approach to a state 
of purity—i.e., not combined—and in the two last of these 
only do we find it crystallised. It certainly is, in its cos- 
mical considerations, a most wonderful fact that over our 
entire globe, so far as it has been sufficiently explored, but 
three localities are known whence diamonds are obtained 
in constant and long-continued supply — namely, India, 
Borneo, and Brazil. No doubt Siberia (in the Oural near 
Kestanar) produces the black imperfect crystals, and it is 
believed that diamonds have been found in Australian and 
Californian gold diggings, and in Northern Constantine and 
South Africa. 

We ought not to omit to mention, en passant, that the 
Itacolumite—called so by M. Eschwege, who first examined 
it, from the Pic d’Itacolumi, in Brazil, where it exists as a 
‘see rock formation, and the only one in which the diamond 

ever been found, as we previously stated, in its matrix 
—has been recently subjected to a new examination by 
Dr. C. M. Wetherell, Professor of Chemistry of the 
Leheigh University, United States, and with some singular 
results. It is a massive micaceous and schistoid quartz, 
and contains, besides the diamond, oligiste iron, gold, and 


sulphur. Wetherell’s analysis gives— 
Water oa) SE NgNE op Da atee «So. ae. 8 oo O17 
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99 68 
with traces of soda, potass, magnesia, and manganese, but 
no alumina occurring. P 

In plates, into which it readily splits in the direction of 
the plates of contained mica, it is highly flexible, and this 
flexibility, which has been hitherto attributed to the mica, 
is, according to Wetherell, not due to that, but to a most 
curious internal structure in its siliceous particles, which 
are endowed with intermobility within certain limits 
analogous to that producible in a solid made up of in- 
numerable ball-and-socket joints. He could not detect 
any traces of hydrocarbons in it. (See American Quarterly 
Journal, July, 1867.) 

The diamond supply of the world, however, comes so far 
from the above last-named of the three localities—Brazil— 
and of its scantiness the following facts give a striking 
| notion. Practically nearly the whole supply of diamonds 
for the diamond-cutter comes from Brazil at the present 
time. The supply, which once was brought with regularity 
from India, and was sold in Europe in little bags of curious 
| eastern woven linen, called: bu/ses, no doubt a corruption of 
| bourses or purses, has, it is ‘said, ceased, or all but ceased. 
| That from Borneo counts for nothing, so that Brazil 
' supplies the world. The annual supply from thence is 

stated by Beudant to average now not more than nineteen 
to twenty thousand carats, and to be falling off. The 
total importation to Europe now in the year from Brazil 
does not exceed about 15 lb. or 18 lb. weight, and it is 
| estimated that this is reduced to about one-thirtieth, or 
to from half a pound to three-quarters in weight of 

' new cut diamonds added from this source yearly to the 
world’s previous stock of cut diamonds. Who would have 
supposed, on looking at all the glittering array spread out 
in the diamond cases of the Exhibition alone, that some 
two or three pounds additional weight is all that all the 
| beauties in the world can calculate upon for selecting from 
during the next twelvemonths. It is a dear, if not a drear 
rospect for the charming debutantes of the next season. 
| Taking the large and the small—good and bad altogether— 
| Beudant finds from official documents that the mere prime 
cost of obtaining the rough diamonds in Brazil is 38f. per 

, carat, or nearly 10f. a grain. We may easily see that a very 
| poor coal-pit in Brazil, or almost anywhere else, would be 
worth the wholediamond producing formation of thatcountry, 

| which extends only over a tract of about sixteen leagues 
by eight in all, and has only been known since the first 
' quarter of the last century. In Bahia and in Rio (Minas- 
geriies) diamonds are found, but the workings are almost 
confined to the area of the tract described. The coarse 
' conglomerate— separating when affused with water—con- 
sisting of large pebbles as big as oranges and down to the 
size of shot, with very ferruginous clay as a cement, which 

| contains the Fs: is almost identical in character with 
the like formation containing the diamonds of the Oural. 
The pebbles are quartz, dioriti, chalcedony, a green sort of 
granitoid rock, micaceous slates, and coloured clay slates, 
with a great deal of red hematite in dust and crystals, and 
with diffused grains of gold and of platinum, The diamonds 
are enveloped in a more or less hard crust of adherent 
ferruginous clay, and hence are easily missed by the inex- 
rienced eye. The whole mass is washed by a rude sort 
of “buddling” process; the large stones raked out, the 
rest sifted, sorted, and separated, and after further wash- 
ing the smaller residue is spread out on boarded floors and 
let dry in the sun. It is then examined under sunlight, 
and the diamonds, which betray themselves more or less to 
a practised eye by their slight glitter, are picked out. 
The work is done still, it is believed, by slave labour. 
It is a curious fact, as we may readily see on examining the 
collection of rough gems in M. Coster’s atelier, that those 
from each particular oa, or locality, present a characteristic 
tint of their own. Thus the diamonds of pure water from 
the washings of Singora, Grupiara, Baranco, and Gruna da 
Mosquitos, are accompanied by the black and opaque 











diamonds (carbonada), and by those si diamond _con- 

crystalline balls of translucent diamond, consisting 
of minute and ap; tly prismatic crystals, so inextricably 
labeslaged—thineeh’ on the whole tending to divergence 
from three or four centres in each ball—that cleavage is 
impossible, and such diamonds, though often large, are 


useless for cutting, or for any other but to. crush 
into diamond dust. The diamonds from Cayuba washi 


have a distinctive ee: ae of i 

a vel nish—and t of . Rio a very 

pale bluish dnt, as we see when looking p rm, en 
amongst these the valuable pure water. gems. are 

picked out. 

But let us hasten to enter Mr. Coster’s workshop, pass- 
ing to the south from the Porte-Rapp, and between that 
side of the main building and the Resesvad Garden we 
shall readily find the neat Dutch-looking insulated. build- 
ing which contains: it, not very far from the.shed which 
covers the Dutch artillery, properly, so far as the prin- 
ciple of amor ie is concerned, presided over by a civil 
and unsophisticated mynheer, who cannot speak a syllable 
of anything but his native Dutch. 

We have found the building—led to it by seeing a 
crowd of some thirty or forty clustered and pressing up 
the two or three steps to the door, waiting its opening 
after the dismissal of the previous batch of sightseers 
through another doorway. 

The room, which we enter through a sort of vestibule, 
may be about 35ft. by 25ft. A balustrade, whose top rail 
carries a successicn of narrow glass cases filled with dia- 
monds of all sorts and states, runs round three sides, 
leaving a e of a few feet wide for circulation, as the 
French call it, and in the central space we see all the opera- 
tions going on. Cut off from this main room are two or 
three smaller ones, offices, &c., one of which contains a 
ponderous-looking iron safe, and a small engine-room, or 
rather boiler-room. A neat little engine drives a line of light 
shafting overhead, and from this the very simple machinery 
employed is worked. Nothing can well be simpler in 
character and more devoid of machine assistance than is the 
art and mystery of the diamond cutter. Yet, like all 
“curious arts,” it is one in which we shall find that an 
eagle eye well trained and great manual dexterity go for 
much, and that adaptations of no small ingenuity have been 
brought to use in it, 

Besides the polite and intelligent representative of M. 
Coster and a deputy or two of his, we see around some dozen 
or so of working diamond polishers, all Dutchmen, and 
some at least having the unmistakeable Jewish physiog- 
nomy. Of these two or three sit at small tables in good 
light, and with the strange, old-world mode of concentrating 
that upon a required point by the rough focus of light pro- 
duced by its transmission through a spherical bottle of 
flint glass full of water. These are the diamond splitters, 
or cleavers, who, after the assortment of the rough dia- 
monds, begin the work. 

Near these, standing or sitting, and at another form of 
bench provided with certain auxiliary parts, are the 
abraders, the egriseurs, who commence the facetting of the 
stones; and further round we see three or four of the small 
cast iron discs, which are the form of the lapidary wheel 
employed by the diamond cutter for both forming his 
facets and for polishing them. ‘These revolve so fast, and 
are set so true that were it not for the spindles and a certain 
whirr which they make we should not know that they 
moved at all. There is the whole of the apparatus simple 
enough, but let us make our acquaintance more precisely 
with the processes for which it is employed. We must go 
back a little so as to begin at the right end. 

The diamond, as has been already stated, crystallises as 
one of the regular or cubic systems; its primary form is 
the octahedron, derived from which Count Bournon showed 
long since that it occurs in several hundred secondary 
forms. The most common forms next to the curved 
octahedron are the tetrahedron, the rhomboidal, octa- 
hedron, and rarely the cube. Amongst these are those 
strange crystals with curvilinear edges and faces, some of 
which appear almost spherical. The nature of the crystallo- 
metric teas that produce these curved forms, of which 
the entire range of crystallographic mineralogy presents 
but very few other examples, may.be said to be at present 
perfectly unknown. Figs. A, B, C, D, in the cut on the 
next page, which contains figures to be referred to in our 
next article, are some of these forms of crystal. Such 
curved-formed diamonds are not impossible to be cut and 
polished as gems, but unless of pretty large size, and of 
nearly equal dimensions in all three areas, they are con- 
signed to the use of the glazier, of which more hereafter. 

The more nearly the rough diamond approaches the form 
of the perfect octahedron the better, as a rule, it is in all 
respects ; the less loss there is in cutting it, the better it will 
reflect light when cut, and the less of rough and so. opaque 
crust it will have which requires to be ground away before 
the pellucid interior is reached. This is simply because 
here, as in all other instances, the more perfect the general 
form of a crystal is the more chemically = it isand phy- 
sically undisturbed in its formation, and the more homo- 
geneous is itssubstance. A remarkable illustration of this 
may be seen in the diamonds of Charlemagne’s belt clasp, 
still amongst the crown jewels of France, in which the 
diamonds are all uncut, but almost perfect octahedra, and 
though rough they an unusual amount of lustre. 
The diamond is considered to be singly refractive. In what- 
ever way it be cut it gives no indication of a double image. 
But Dr. Brewster se that it depolarises light, and it 
follows, upon his views, that it does form two images 
appositely polarised, but having the same refractive power 
they cannot be seen —_— The complement of its 
polarising angle by reflection was deduced theoretically 
as = 68 deg. 2min., and found experimentally to be = 
68 deg. 10 min., a close coincidence, and in so far corrobora- 
tive of the reality of the undulatory theory upon which 
it rests. Its dispersive power is low, only 0°038, the 
same as that of olive oil, and far below that of flint. glass. 
Its chromatic aberration is also very small, and this it, is 
which has induced its being tried as a material for the 
object lenses of microscopes. 
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Physical optics afford one means of t elegance of 
istinguishing between the genuine diamond and false 
ones, whether these be colourless topaz, or strass, ¢.¢., flint 
y ond eo Finer mere Rage of oxide aa 
‘0 ‘ollowing to the polarising angles 
reflection in air of the subjoined sukelenste Flint jens, 
35 deg. 25 min.; sulphate tes, 32 deg. 12 min.; topaz, 
31 dees sulphur, 29 deg. 25 min.; diamond, 22 deg. 47 min. 
It thus be seen that this angle in diamond is notably 
smaller than in either of the two bodies which may 
simulate it. 

A polariscope, provided with the necessary parts for 
angular measurement, will enable us thus to decide 
whether we deal with a true diamond or not. Lustre nor 
specific gravity can suffice. The density of topaz is 
3°5, close to diamond, and its lustre is sometimes ,very 
great. The great diamond, as it is reported, which belongs 
to the Portuguese crown, is strongly suspected to be but a 
colourless to 

It should be netiond that, as with sulphur, so the polari- 
sation produced by diamonds is always incomplete, so that. 


a little practice and comparative observation would be 
needed before the jeweller could apply this optical test 
with certainty. 


A cut diamond reflects the light incident upon it from 
both surfaces, 7.¢., the upper and the under, and from its 
high refractive index = 2-439, it reflects all the light from 
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partly by grinding,—“ diamond cut diamon 





and given a tap with a small hammer, the diamond 
resting upon a block of soft lead, In this way a thin, more 
or less regular triangular plate, like that in Fig. 3, may be 
split s, ¢, v—the point of separation. nee 2 ry — 
— re- 
sently descri as the necessities of the case iaaalon ths 
rough stone is brought to form, Let us suppose it isa 
g octahedral crystal, and is to be cut into a brilliant. 
‘o start with the solid must be made to a the form 
of a regular octahedron, so that, Fig. 1, the length of the 
major axis, J, m, or the depth of the stone, as it is called, 
shall be = 2 9, g, or twice the length of any one of the four 
edges ~ the —— base 4 the two abutting quadrangular 
pyramids. e e in which these edges A ’, are 
situated is called the girdle of the —_ eta 
The next operation is to grind off by a plane parallel to 
9, 9; 9” % portion of the pyramid whose altitude is = ;°,th 
of the depth of the stone /, m, leaving a square top plane 
t, v, t", and in like manner by a plane parallel to the last 
and to g, g’, g", to grind off a portion from the lower solid 
angle = ;\;th of /, m, leaving the square face c,c’,c”. The 
stone is now only two-thirds its former depth. The 
facetting now commences, Fig. 2 being a plan of the top 
lane ¢, ¢’, ¢’. It is commenced by removing two portions 
rom each of the sides g, ¢, ?’, g’, &c., by planes inclined to 
all the faces of the solid and to its top table, which they 
cut as in the lines g, 7, s’, 7’, &c., these planes being in pairs 








































the under surface, which is incident at angles greater than 
24 deg. 13 min. | 
This is one of the great causes indeed—this and the 
closing-up, as it were, of the wedge of reflected light by refrac- 
tion, by which the intensity of the returned light is in- 
creased, are the only ones—of the dazzling lustre of the cut 
and polished gerhs, Fromtheseand some other optical facts in 
relation to crystals it follows that although an inflamed and 
transparent crystal of any form (not a confused aggregate), 
may be cut and shall have more or less lustre, the finest 
play of light is produced by the perfectly symmetrical cut- 
ting of the octahedron with reference to its major axis, and 
also the most equable play in whatsoever direction the 
gem be viewed, or in whatsoever direction the light be in- 
cident uponit. With this view the rough diamonds of a 
iven size which have been selected for cutting go into the 
ands of the splitter. He examines the forms—having 
decided upon the position of the major axis and upon the 
degree of symmetry of the natural form of the crystal, 
and taken into consideration any internal imperfections 
which it may present, and how these will affect the gem 
when cut, with a view to economy of its material—he 
determines whether or not it may be necessary to adjust 


the form of either pyramid of the octahedron by splitting 
off a laminum. ; 

Parallel to any one face 2, 1, r, as in Fig. 3, where J, m is 
the major axis, the diamond is readily cleavable by the 
edge of a steel knife, the angle of whose edge is about 
30 deg., when that is held parallel to the plane of cleavage 











M 
AY VQ AN YY Ww 


\\ 


QW \ \N \ 














appositely inclined in reference to each side. 
produce at each face two triangular and one lozenge face, 
with solid angles between. The facetting is continued on 
both the top or table side of the stone and at the lower or 


collet side 
fresh planes of separation, makin 
angles with the previous adjacent planes. To complete an 
ordinary brilliant, then, the top or table side is formed 
into the octagonal table, surrounded by eight lozenges and 
twenty-four triangles. The lower or collet side is formed 
of the minute octagonal plane remaining of ¢, ¢, c’, sur- 
rounded by four planes bounded by irregular pentagons, 
four adjacent to those by long lozenges, both radiating 
from the collet, and between these and surrounding the 
girdle are sixteen triangular faces, which together complete 
the solid below the girdle. In larger stones and with 
greater care a — number of facets may be formed and 
the brilliancy of sparkle much increased. Very few 
diamonds indeed, when examined with exactness by means 
of the lens and the reflecting goniometer will be found cut 
with even an approach to mathematical precision. This 
arises, first, from the desire of the diamond-cutter to 
economise to the utmost the material by “giving and 
taking ” with the natural irregularities of form or imperfec- 
tion mm material; secondly, from the extremely rule 
handicraft methods upon which the whole process of 
facetting is performed. It is only to be wondered at that 
these expert workmen, guided alone by experience, tact, 
and eye, are able to aAjust and perfect as they do the 





often microscopically-small and delicate solid faces which 
they form and polish, with a regularity, under the circum- 
stances, truly surprising. 
Now as to the methods by which the 

and larger facets are roughly formed. is is done 
by simply grinding two diamonds inst each other. 
Each diamond is mounted temporarily at the end of a 
stout and peculiariy-shaped handle of hard wood, by 

ially embedding it in a hard resinous cement, adherent 
in a cup-formed cavity of some three-quarters of an inch 
diameter at the end of the handle. The workman, who is 
ealled in France egriseur, and his operation egrisage, with 
his thumbs — by a sort of gloves of thick buff 
leather, his elbows resting upon the bench, and the two 
diamonds held against each other, directly over a small 
square box contrived with a drawer and sieve at bottom to 
collect and separate as to size the diamond dust rubbed off, 
now forcibly presses the two stones against each other and 
commences to rub them with a short, quick, steady stroke 
against each other. It is eye and tact alone direct him, so 
that the abrasion, which goes rapidly on, shall at once act 
properly on both stones, and remove of each just so much 
and in such direction as shall. form the faces or planes of 
section he wishes. The force with which the diamonds 
have to be pressed together is very considerable : the arms 
have to be Ke t constantly ina state of rigidity to preserve 
the opposite faces in contact without slipping, the hands 
never relax their powerful grip of the sondlon the eye and 
attention are always alert, and so, although the limbs sof 
the egriseur are scarcely seen to move, and he stands or sits 
apparently at a passing glance, at perfect ease, it is said to 
be one of the most cbenaian sorts of labour to which a 


man can apply himself. 

The diamonds, ony. j from the hands of the 
egriseur, go into those of the polishers, whose work is that 
alone which is aided by: anything worthy the name of 


machinery. 





ON THE USE OF MOVABLE SEATS FOR 
SLIDE VALVES.* 


By James R. Napter, F.R.S., Marine Engineer, and W. J, 
Macquorn RANKINE, C.E., LL.D., F.R.S. 

THE great practical convenience of the slide valve and link 
motion as means of varying the rate of expansion in steam engines 
iswell known. An objection to their use, however, arises from 
the fact, that the points of admission, cut-off, release, and com- 
pression are related to each other in such a manner, that in design- 
ing a slide valve motion, the fixing of any three of those points 
for a given position of the link fixes the fourth ns also, For 
example: suppose that in a certain position of the link, the 
positions of the eccentrics, and the lap or cover at the induction 
edge of the cylinder port, are so adjusted as to give a certain rate 
of expansion; then the only clement mw capable of 
adjustment in the cover at the eductidh edge of the port; 
and that element, when it is fixed, fixes at the and 
the compression, and it often happens that the best positions 
of the points of release and of compression are inconsistent with 
each other, so that a compromise has to be made, That objection 
in some examples of slide valve motions has been overcome by 
the use of double slides, but in all the double slide valve motions 
hitherto introduced there exists the defect of complexity in con- 
struction and working, for in addition to the ordinary handle of the 
link motion a second handle has to be used in varying the rate of 
expansion. The authors of this paper propose to accomplish the 
same result in a very simple way 4 giving a small sliding motion 
to that part of the valve seat whic tains the induction edges 
of the cylinder ports, so as alternately to contract and enlarge 
those ports at each stroke of the engine. The only mechanism 
required in addition to the ew. slide valve gear consists in the 
movable seat, with a rod and a third eccentric to give it motion. 
The rate of expansion is varied when required by shifting the link 
in the ordinary way by the use of the ordinary handle alone; yet 
the effect is the same as if the admission and the exhaust of the 
steam were regulated by two different slide valves, each with its 
own link motion, and pair of eccentrics. Hence, in designing the 





| valve motion, the points of release and compression can be adjus 


to the best positions, indeperidently of the points of admission 


| and cut-off. The authors consider that the movable seat which 


they propose ought to be used, together with a kind of slide valve 
on Be the pressure of the steam is balanced, such as that 
introduced by Mr. Thomas Adams, in order that the different rates 


| of travel of the slide valve over the fixed and movable parts of 


These | 


y repeated removal of these solid angles by | 
equal or symmetric | beyond the influence of the tides, locks will be constructed at the 





| 


| 


the valve seat may not produce unequal wear, 





THe Great OcEAN Sup Race.—The Taeping arrived in the 
London Docks on Saturday at 2 p.m., and is again the winner of 
the China clipper race. She left Foochow at noon on the 4th of 
June, thus completing the voyage in 102 days. 

New Sarp CaNnat tn HOLLAND.—Mr. Newnham, her Majesty's 


consul at Amsterdam, in a recent report to the ae Office, 
n 


states that the Amsterdam canal works are now proc g with 
great rapidity. They consist in the formation of a ship canal 213ft. 
wide at the water line and 18ft. deep, to m @ communication 
between Amsterdam and the North Sea, and avoid the circuitous 
and expensive route through the North Holland Canal, which has 
for many years formed the only approach to the city navigable by 
large vessels. The canal runs thi h the shallow lakes called the 
Y and Wyker Meer, and cuts through the high and sandy neck of 
land, 6000 metres, or 39in. across, which now separates them from the 
North Sea, where a harbour will be formed by projecting piers 
built of concrete blocks, which will contain an area of over two 
hundred acres. To preserve the water in the canal at a fixed level 


North Sea entrance, and at the eastern end a dam across Pampus 
also furnished with locks, is now being made to cut off the Zuyder 
Zee. The lakes Y and Wyker Meer, with the exception of the 
channel to be dredged through them, will be reclaimed, and will 
furnish 12,000 acres of the richest alluvial land. The whole under- 
taking is estimated to cost 28,000,000 florins, and the contract for 
the whole, which has been taken by an English firm, Messrs. Henry 
Lee and Son, is now being energetically pushed forward, the chief 
engineer being the well-known Mr. Hawkshaw. The Pampus dam 
is about 1300 metres long, and the circular cofferdam for the locks 
160 metres in diameter—in itself a work of great engineering 
interest and novelty—is just completed. The works of the main 
canal, which are p' chiefly at its western portion, are 
advancing rapidly, it is expected that a great part of the Lake 
Wyker Meer will be reclaimed by the end of the ee 
The neck of land between the lake and the sea, through w one 
of the largest cuttings in the world, 5,000,000 cubic yards, is being 
made, is about half completed. The piers of the harbour are to 
consist of concrete blocks, and large block making works have 
been established at Velsen, which are turning out about fifty blocks 
a-day, averaging between three and four cubic yards each. Of the 
northern pier a length of about 350ft. has y been constructed, 
and a wooden pier has likewise been run out some distance into 
the sea, and a staging erected at the end to enable the building of 
the pier to proceed from three independent points, The southern 
pier will be commenced in the summer. 


* British Aszociation, Sction G, 
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ABBEY MILLS PUMPING STATION—DETAILS OF ROOFING. 
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SIEGE OPERATIONS AT CHATHAM 
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DuRrinc last week very interesting siege operations were carried 
out at Chatham by the Royal Engineers and the troops in garrison, 
under the command of Major General Freeman Murry and Col. 
Simmons, R.E., director of works. On account of the limited 
area of ground available for throwing up siege works for instruc- 
tional purposes it was necessary to assume that the fortifications 
of Chatham did not extend further to the westward than Prince 
Henry’s bastion, but that they consist only of the works shown 
on the annexed plan by black lines; those works shown by 
dotted lines do actually exist, whilst those shaded from 
one line are imaginary. An enemy was supposed to have sat down 
before this imaginary fortress and to have begun the siege in due 
force, and to have thrown up the siege works shown on the plan 
as imaginary, whilst the others are in existence having been 
executed as part of the regular course of instruction by the corps 
of engineers. These consist of the following works, viz.:—A 
portion of a first parallel ‘and approaches executed by common 
trench works. An elevated battery, marked A on plan, for four 
lines, with three traverses, one extreme half-bastion, and one 
powder magazine. This battery shows the several kinds of revet- 
ment used, viz., gabions, fascines, and sand bags. Our map shows a 
portion of a second parallel and zigzags executed by “ flying sap” 
and a screen battery, B, thrown up previously in thirty-two hours, 
using the screen for two guns; one traverse ; two epaulments and 
one experimental magazine, having 9ft. of earth above it, with two 
shell recesses, one under the traverse and one under the right 
epaulment; a half sunken battery, C, on the right of the second 
parallel for two guns and four mortars, with two traverses 
(one not completed) and one magazine; and a third parallel and 
zigzag executed by single sap. This last parallel runs through 
a redoubt sup’ to have been captured from the besieged. 
The right'of the third parallel was left incomplete so as to show 
flanks of a kneeling sap. 

It was supposed that the advance on the capital of Prince 
Henry’s bastion had been stopped, owing to the fire of a gun 
from a casemate on the right flank of Prince Frederick’s bastion, 
and the sap D was therefore left incomplete; this is a kneeling 
sap, pushed with steel paullets, as proposed for adoption by 
the inventor, Sergeant-Major Knight, R.E., on whom it reflects 
much credit, and will no doubt be generally adopted by the corps. 
At the point E a standing double sap was pushed from the cir- 
cular portion of the trench to within twenty yards of the salient 
of the covered way. On the capital of the left demi-bastion a 
kneeling double sap G, had been pushed forward, and after 
advancing thirty yards it became necessary to form a demi 





parallel H, to the left, by single sap, and soon after to push a 
sap to the right to connect the head of this attack, with that on 


the capital of the Redan,: forming a fourth parallel. When the 
sap had been pushed: within fifteen yards of the counterscarp 
it was inclined to the left, and this portion was afterwards con- 
verted into a trench cavalier I, so as to drive the besieged from 
the covered way of the left demi bastion and the Redan. It was 
then supposed that the visible portion of both officers and 
soldiers’ barracks in St. Mary’s casemates had been destroyed— 
the masonry being exposed—and that the guns generally on the 
front attack were silenced by the fire of the distant batteries. 
On the capital of the Redan the advance was pushed by single 
saps until the portion of the fourth parallel was reached, when 
single saps were driven right and left. From thence the advance 
was made by double sap J, to within about twenty feet of the 
crest of the covered way, and thence a lodgment was formed to 
the left by half double sap. A portion of this lodgment was 
then converted into a breaching battery K, three magazines 
having been made in the attached traverses of the lodgment. 
The siege works being in the state above described, 
the order was given by the major-general to assault the place. 
In actual warfare the assault by escalade would probably 
take place about an hour before daybreak, so that the troops if 
beaten back, might retire under cover of the darkness; and if 
successful be able to establish themselves before daylight. 
Owing to the small number of troops at hand it was impossible 
to on the three attacks simultaneously as would have 
been the better plan, and therefore each had to be executed 
separately. The 3rd depot battalion, under Major Jervois, 
served as garrison, and rest of the troops under Colonel Lambrish, 
A.D.C. to the Queen, as the assailants. Then came the escalade, 
and anything in military engineering more beautifully executed 
we have never witnessed. The ladders were arranged in the 
third parallel in two divisions, the first for the escarp and the 
second for the counterscarp, a8 nearly as possible opposite the 
right face of the bastion. On the signal (by flag) being given 
the covering party left the parallel and advanced in perfect 
silence to the edge of the counterscarp, where they lay down 
ready to open fire on the assault being discovered by the 
defenders. The ladders were then moved forward out of the 
third parallel simultaneously with the advance of the covering 
Ss =< on reaching the counterscarp the first division of 
were lowered into the ditch, and the troops descended at 
once and moved their ladders across and reared against the 
scarp, when the second division did the same, thus affording 
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means of descending into the ditch and ascending the escarp 
without any check. This piece of engineering was executed in 
an incredibly short space of time, the leading men being within 
the works in three minutes and a-half from the time of the first 


movement from the parallel, about 110 yards distant. The 
ditch is 21ft. deep, with walls of brick, having a slight 
batter, and: the width at bottom, is 33ft. The ilants 


were then driven back, and retreated down the ladders 
in about two minutes from the first retrograde movement. 
The second operation was the exploding of the mines, 
whilst the assault. was going on a flying bridge, consist- 
ing of timbers lashed together, having a frame of spars to serve 
as legs, was prepared within the trenches and carried by the 
sappers, and placed in position, being launched forward from the 
edge of the counterscarp, the legs being dropped into the ditch, 
so as to fourm a pivot, on which the structure glided to the other 
side, and being covered with light planking, again within 34 
minutes the bridge was erected and about 200 men got over in 
safety; and had field guns been required to enter, this impromptu 
pontoon would have done the work well. 

The working party who threw this bridge consisted of forty 
six non-commissioned officers and men of the Royal Engineers, 
under the command: of Captain Lindsay, R.E., the openi 
spanned being 33ft. wide, and the work completed in 34 min. 
After the columns had entered the fortress’ by these means, 
parties of infantry and marines, headed Bn. mn, moved 
along the ramparts and proceeded to open ordinary gates of 
the place, when the troops formed up and assaulted a line of 
unrevetted works extending from M to N on plan. 

After considerable labour a double sap had been pushed 
to within 100ft. of the covered way of the works of the 
besieged, To arrest this a gallery was driven to a point im- 
mediately under the head of the double sap. A of 
133 lb: of powder, calculated to uce a crater 25ft. in 
diameter, was placed at the head of the gallery, and connections 
made by insulated wires, with an Abel's electric fuse placed in 
the charge. The firing cable was led up the walls of shaft 
to the interior of the works. Testing the circuit during the 
process of tamping the ery, was continually peformed to 
detect any injury to the cable during the operation. This was 
done by means of a few cells of Daniell’s constant batteries, and 
lacing a delicate estatic galvanometer in circuit, when a de- 
licens of tenn afew Senet eres @ . is shown, according 
to the degree of resistance of the fuze. explosion of the 
fuze at a required moment can be effected by passing through 
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the cable a current of electricity of high tension, such as is 
developed by a frictional machine. Major Von Ebner, of the 
Austrian service, has arranged a most portable form of frictional 
machine, consisting of two discs of ebonite rubbing against two 
pairs of cushions. The condenser is arranged in a convenient 
form in the body of the instrument, and can be discharged at 
any moment through the cable by means of a trigger. Fifty 
turns of the handle of the ebonite discs is sufficient to charge 
the condenser, and a very large number of Abel’s fuses placed in 
electrical circuit can be exploded at the same time. About 
twenty-five seconds is sufficient to charge the friction machine, 
its action is very certain, even in wet weather, and the condenser 
will hold its charge in some cases for two or three hours. 

At the right attack a mine had been previously prepared, 
representing one of a series of mines placed in line on the ground, 
over which the ladder party of the besiegers must advance to 
the attack. A charge of 75lb. of powder, placed 12ft. deep, 
calculated to produce a crater of 25ft., was exploded in front of 
the besiegers advanced parallel, and the effect was most suc- 
cessful. The simultaneous explosion of a line of such mines 
would effectually arrest the most determined ladder party, and 
produce a line of craters presenting no small obstruction. 

The first mine fired had a line of least resistance of 114ft., the 
charge being 133 lb. of gunpowder. This mine was very succes- 
ful, as it thoroughly opened up and destroyed the head of the 
double sap, and yet did not form a deep crater, which the 
besieged might have turned into a lodgment; it removed the 
four sap rollers under cover of which the sap was being pushed, 
and formed a slight crater from 23ft. to 28 ft. in diameter, in 
which the greatest depth was 2ft. 10in. The second mine hada 
line of least resistance of 9ft., and contained 75 lb. of gun- 
powder. The result was a well-defined crater with a diameter of 
between 20ft. and 21ft., and a greatest depth of 6ft. 

During the operations constant communication was kept up by 
the general commanding, and the various parts of the works, 
by means of visual signalling. A small hand-flag is used, and 
by means of the Morse alphabet letters can be made by right 
and left motions with the flag, similar to the indications of a 





single-needle instrument, and expert signalmen will work 
almost with the same speed. In this way the general communi- 


cated his orders—such as the advance and retirement of the 
escalading parties—the explosion of the mines &c., when it 
would have been impossible to have conveyed orders so surely 
and so rapidly in any other way. The sappers of the telegraph 
school, and the officers generally, are all trained to make use of 
visional signals in this very extempore and costless manner, For 
want of a small hand-flag, the waving of a man’s cap in any 
other right and left motions, would convey intelligible signals. 

The Royal Engineers operations of the attack were under the 
command of Col. Lennox, R.E., V.C.C.B., assisted by the staff 
and officers of the corps on duty in the Royal Engineers establish- 
ment. The signalling was conducted by trained men of the 
Royal Engineers, under the direction of Lieut. Anderson, R.E., 
who also ably conducted the mining operations. All the opera- 
tions were most successfully carried out. 

The Royal Engineers may well be proud of the success of the 
attack, and although we are obliged at times to notice matters of 
civil works executed by the corps in an unfavourable manner, 
yet we are ready to render honour where it is due, and there ore 
we say without hesitation that the corps of Royal Engineers at 
the Chatham establishment may challenge the sappers of any 
other nation in the execution of siege works, thanks to their 


director, Colonel Simmons, C.B., R.E., from whom, and the ! 


other officers of the received every court sy and 


corps, we 
facility to inspect the works during the operations, 


THE NEW LABOUR LAWS. 

INASMUCH as very many of the readers of THE ENGINEER will 
be influenced by the Factory Acts Extension Act and the Hours of 
Labour Regulation Bill, and as both these have received the royal 
assent, and will come into operation on the Ist of January next, 
we propose tu review such of the requirements of those measures 
as we conceive will affect the interests of that class of our readers 
to whom we refer, in 6rder that they may not only be made 
familiar with those requirements but also that they may make the 
necesssary provision for carrying them out, and thus avoid any 
annoyance to which they would be otherwise subjected. 

Confining our observations first to the Factory Acts Extension 
Act, we find that brought within its operations are blast furnaces, 
all kinds, finished iron works, and other metal 
Then, wherever steam or water or other mechanical 
power is used in the production of machinery—indeed of every 
article of metal and machinery—-of india-rubber, and of gutta- 
percha, or of articles made froin either of these, wholly or in part, 
there the Act is made to apply, and the place in which the manu- 
facture is carried on becomes a factory within the meaning of the 
Act. Further, the Act is applicable to all workshops where, 
during the year, fifty persons may have been employed either at 
one time or at different times for a period amounting to 100 days, 
and this, whatever may have been the motive power. 

“Children,” ‘‘ young persons and women,” and ‘‘ men ” compose 
the three classes of workers who are legislated for respectively. A 
child means one between the age of eight and thirteen. Young 
persons are those between thirteen and eighteen of both sexes, and 
men begin at over eighteen. Children can nowhere be employed 
until they are eight years of age, must not work more than half a 
day, and must go to school during the other half. Young persons and 
women can be employed only between six in the morning and six in 
the evening, nor after two o’clock on Saturday afternoons. Upon 
the hours during which men may work no restriction is placed. 

Thus far the Act appears simple enough, but it is accompanied 
with what are termed ** modifications,” which make the law con- 
fusing, and will render it difficult to be carried out in many 
instances. Two classes of “‘ modifications” exist. They are tem- 
porary and permanent. The temporary modifications regulate the 
gradual enforcement of the Act so as to make its terms as little 
irksome as may be to the interests affected, and they all terminate 
in July, 1870. The permanent modifications give considerable 
latitude to employers to work longer hours than those limited by 
the Act, permission having been first obtained from the Secretary of 
State; but these provisions are so environed with conditions that 
if it should be attempted to act upon them would, in all probability, 
lead to some opposition from the workpeople themselves. 

The Hours of Labour Regulation Act defines a ‘‘ workshop ” as 
meaning ‘‘ any room or place whatever in the open air or under 
cover, in which any handicraft is carried on by any child, young 

yerson, or woman, and to which or over which the person by whom 
such child, young person, or woman is employed has the right of 
access or control.” ‘‘ Handicraft” is defined as any “ manual 
labour exercised by way of trade or for purposes of gain, in or inci- 
dental to the making of any article, or in or incidental to the 
altering, repairing, ornamenting, finishing, or otherwise adapting 
for sale any article.” Thus, by this Act, all works are brought in 
which are left untouched by the Factory Acts Extension Act, and 
the wideness of its range is especially observable in the definition 
of the term “‘employed,” which is to mean “occupied in any 
handicraft, whether for wages or not, under a master or under a 


foundries of 
rolling mills. 








Parent.” Children may be employed between six in the morning | consists of two distinct 


and eight in the evening, but not more than six hours and a-half 
during any one day. 
employed more than 104 h ‘but may make that time 
between five in the morning and nine at night. Nor excepting 
where not more than five persons are employed can any child, young 
person, or woman be employed after two o’clock on Saturday after- 
noons, or at all upon Sundays. There is also a regulation prohibiting 
children from being employed in grinding in the metal trades 
before they are eleven years of age. 

There are temporary and permanent “‘ modifications” to this Act 
also. The chief of these are, firstly, that children between e'even 
and thirteen years may be considered as young persons, during the 
first half of 1868, and may work ten hours and a-half instead of six 
anda-half hours daily; secondly, up to the 1st of July, 1870, children 
of twelve years of age may work as ‘* young persons;” thirdly, 
until the lst of January, 1869, all workers may be employed till 
half-past four on Saturday afternoon; fourthly, in trades where 
over-time is worked permission may be obtained from the Home 
Secretary for boys between sixteen and eighteen to work fifteen 
hours daily, during not more than seventy-two days in the year, 
provided that they shall have two hours daily for meals, and 
shall be employed only between six in the morning and nine at 
night; fifthly, the Home Secretary may permit boys between 
thirteen and eighteen to work six nights in a fortnight at those 
places where the works are carried on by day and night, provided 
always that the boys are not employed during the preceding or 
succeeding day; lastly, provision is made to meet the cases in which 
members of the Jewish persuasion are the employers, and whose 
Sabbath is the Saturday. 

The Factory Acts - Act is to be carried out by 
inspectors of factories appointed by Government, and the Hours 
of Labour Regulation Act by the “local authority.” The cost of 
the local inspectors is to be defrayed out of the local rates, and 
the inspectors may, under the order of a justice, enter and inspect 
any workshop and examine the persons employed; but Govern- 
ment inspectors and sub-inspectors of factories may likewise do 
all this without being previously armed with a justice’s authority. 

Reviewing both Acts we find as of especial interest to those 
persons who are engaged in the production of iron, whether in a 
crude or completed state, that whenever the process on which a 
worker is employed is in an incomplete state when the hours of 
labour are up, only thirty minutes are allowed for further employ- 
ment at that time. Women may be employed in and about blast 
furnaces upto the Ist of July, 1870, as they were employed previously 
tothe 15th of August of this year. Women and young persons may be 
employed on any Saturday afternoon, whose hours of work have 
not exceeded eight in every day of that week, so long as the total 
number of hours worked during the week do not exceed sixty. The 
conditions under which male young persons above thirteen may be 
employed during the night appear in the ‘‘ modifications” to the 
Hours of Labour Act above given. Males over sixteen years of age 
are not interfered with as to their hours of work till the 1st of 
July, 1870, after which date they become young persons amenable 
to the hours of the Factory Act. The proof of the age of such 
persons rests with the employers. Whilst surgeons’ certificates of 
age required in most industries under the Factories Act, the 
Secretary of State may dispense with such certificates in respect of 
blast furnaces andiron mills, but some other proof of age and physical 
capacity must be substituted; whilst the lime washing clauses oi 
the Factories Act are not enforced at ironworks, it is required that 
all factories should be kept clean and so ventilated as to render 
harmless, as jar as practicable, any gases, dust, or other impurities, 
injurious to l.ealth that may be generatea in the process of manu- 
facture. To assist him in this the employer may, subject to the 
approval of the Secretary of State, make special rules and enforce 
penalties, to which his workmen are made amenable, after the 
rules certified by an inspector have been hung up in two or more 
conspicuous place in the factory. A further set of special rules 
confer very important powers upon the employers. Subject to the 
approval of the Secretary of State the occupier of a factory may 
make rules for making his workpeople responsible for any infringe- 
ment of the provisions of the Factory Acts, in respect of which 
infringements such occupier is liable to a penalty. In factories 
where separate machines are worked by persons who hire them and 
which, though all moved by one motive power, yet are really under 
the regulation of separate individuals, those persons are made respon- 
sible who are the hirers of the machines respectively. The clause 
is, “‘ where the owner or hirer of a machine or implement moved by 
steam, water, or other mechanical power, in or about which young 
persons, children, and women are employed, is some person other 
than the occupier of the factory, and such workers are in his pay, 
the owner or hirer, for the purposes of this Act, shall be deemed 
the occupier.” 

Notices of accidents have to be given to the certifying surgeon of 
the.district; but forty-eight hours are allowed forthe notice, which 
is not required if the workman returns to his employment within 
that time. The notice must first come from the hirer of the person 
injured to the occupier, who is responsible for passing it on to the 
certifying surgeon, 

Much may be done between the chief inspectors and the 
employers of labour in the several districts preliminary to the com- 
mencement of the Acts so as to make their terms as suitable as 
possible to the respective industries, and we hear that already the 
chief inspector in the Midland district has taken steps for a 
meeting between himself and the employers in his district. 

One great boon will doubtless be effected by the Acts of Parlia- 
ment we have reviewed. It may be set down that after the Ist day 
of January, 1868, education is to be a condition of all labour in 
what are called the industries of the United Kingdom. 

Parents are required to send their children to school if they are 
to go to work, and employers may be required to find a portion of 
the schooling money, not, however, to a greater extent than one 
twelfth of the child’s wages, the same to be deducted from such 
wages when they are paid. Further, under the Hours of Labour 
Act powers are given to the inspectors of factories to disqualify 
all school teachers who are unfit for the duties which they now 
perform; thus an impetus will be given to the establishment of 
really good schools for the education of the children of the artisans 
of this country. 





NEW TELEGRAPH THERMOMETER,* 

Proressor G, C, Foster read the following paper for Professor 
Wheatstone:— 

“The telegraphic thermometer which I constructed in 1843, 
and which is described in the report of the thirteenth meeting of 
the British Association, depended on the simultaneous action of 
two isochronous chronometers, or clock movements—one at the 
remote station regulating the motion of a plunger in the bore of 
a thermometer, and the other at the near or observing station, 
marking, by the motion of the needle of a galvanometer, the 
moment at which the contact of the plunger with the mercury of 
the distant thermometer completed or broke the circuit. The 
clock movements required te be periodically wound up, and there- 
fore the affected instrument could not be left to itself for an 
indefinite time. There are, however, many situations in which it 
might be desirable to have meteorologic indications when the 
instruments would not be accessible for very long periods. I 
have, therefore, devised a new class of telegraphic meteorometers 
which shall be independent of clockwork, and may remain in any 
situation of difficult access as long as the instrument endures. 
This principle is applicable to all instruments which indicate by 
means of a revolving hand, andI have already devised its applica- 
tion to a Breguet’s metallic thermometer, an aneroid barometer, 
and a hygrometer, depending on the absorption of moisture by a 
thin membrane. It is also applicable to a bar magnet in a fixed 
position, and to a variety of other indicators. The apparatus 
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instruments, connected telegraphic 
wires. The first I will call the questioner a the 
responder B. The questioner A is a rec box, present- * 
ing externally a circular.dial face, round which are engraved the 
degrees both of the Fahrenheit and Centigrade thermometric 
scales, the former ranging from 20 deg. below zero Fahr. to 220 
above that point, and the latter from 0 deg. to 110deg. Cent. It 
shows, besides, three binding screws for the purpose of connec 

the telegraphic wires, and a handle’ which causes the rotation 

the armature of a magneto-mhotor in the interior. This ‘to- 
motor is similar in its construction to that employed in my 
alphabetic magnetic telegraph; a soft iron armature rotating 
before the four poles of the magnet occasions, when the circuit is 
completed, alternate currents of equal intensity. The box also 
contains a small electro-magnet, which acts by means of me- 
chanism similar to that employed in the indicator of the aforesaid 
telegraph, and causes the revolution of the index of the dial. 
The responder B is a cylindrical brass box, which presents on 
its upper surface a similar dial, with its thermometric scales and 
index; at its base three binding screws, corresponding to those of 
the questioner, are fixed for connecting the telegraphic wires; and 
itis furnished with a brass cover that it may be hermetically 
sealed when lowered in the sea or buried in the ground. Its 
interior contains three essentially distinct parts—1l, the metallic 
thermometer, which consists of a spiral ribbon of two dissimilar 
metals, with its hand capable of ranging through the extent of 
the circular thermometric scale of the dial; 2, a small electro- 
magnet, acting by means of a propelment on a disc, making as 
many steps in one rotation as there are half-degrees on the scale; 
3, an axis to which is fixed a delicate spiral spring, which causes 
a pin to bear lightly against the hand of the thermometer however 
it may vary in position. The two instruments are connected b 
means of two telegraphic wires. The first proceeds from an ea 
plate at the near station, passes through the coil of the electro- 
motor in A, joins the coil of the small electro-magnet in B, and 
then proceeds to another earth plate at the distant station. The 
second wire is permanently connected with the first between the 
earth-plate and the coil of the magneto-motor, and includes that 
of the electro-magnet in B, and its opposite end is brought close 
to the remote end of the first wire. The mechanism is so disposed 
that when the first wire is disconnected from its earth terminal it 
is brought into circuit with the second wire. By this arrange- 
ment, when the dial of A is brought to Odeg. and the handle 
turned, at the first moment the circuit is completed through the 
first wire, containing the coil of the electro-magnet in B, and the 
return earth. A disc is thereby caused to revolve in an opposite 
direction to the graduation of the scale until a pin, originally 
starting from 0 deg., comes into contact with the pin pressing 
against the thermometer hand, and thereby completes the circuit 
of the second wire, and breaks the connection with the earth- 
plate. At first only the electro-magnet in B is acted upon, but 
when the currents are diverted into the new channel both the 
electro-magnets act simultaneously. In consequence of the action 
of the electro-magnet in A, the hand of its dial passes over a 
space corresponding with that between 0 deg. and that indicated 
by the thermometers, and the hand of the dial ultimately accords 
with that of the distant thermometer. When the hand of the 
dial on A comes to rest the disc in B arrives at 0 deg., and a catch 
permits the spiral spring to unwind itself, and its pin flies to and 
presses against the thermometer hand. It must be observed that 
instruments thus constructed are not capable of marking every 
possible gradation; but they may be made to indicate divisions of 
the scale of any required minuteness. It is advisable to limit the 
extent of the scale when more minute divisions are deemed 
necessary. The only circumstance that can affect the accuracy of 
the indications of the instrument is this—the pin pressing against 
the thermometric index displaces it a little, and causes it to 
assume a position about a degree in advance; but, as this pressure 
is a constant one, the inconveniences are remedied by a slight 
corresponding shifting of the scale. In this class of instruments 
the indications are not spontaneously conveyed to the observer, 
but they must be asked for, and whenever this is done the 
indications will be immediately transmitted to him however 
frequently the question is put. The uses to which this telegraphic 
thermometer may be applied are among others the following:— 
The responder may be placed at the top of a high mountain and 
left there for any length of time, while its indications may be 
read at any station below. Thus, if there should be no insuper- 
able difficulties in placing the wires, the indications of a thermo- 
meter placed at the summit of Mont Blanc may be read as often 
as required at Chamouni. A year’s hourly observations under 
such circumstances would no doubt be of great value. If it be 
required to ascertain during a long-continued period the tempera- 
ture of the earth at different depths below its surface, several 
responders may be permanently buried at the required depths. 
It will not be requisite to have separate questioners for each, as 
the same may be applied successively to all the different wires. 
The responder, made perfectly water-tight, in which there would 
be no difficulty, might be lowered to the bottom of the sea, and 
its indications read at any intervals during its descent. In the 
present mode of making marine thermometric observations, it is 
necessary that the thermometer should be raised whenever a fresh 
observation is required to be made. 


ABBEY MILLS PUMPING STATION. 

OwINnG to unavoidable circumstances, we find it impossible to 
conclude our notice of the Abbey Mills Pumping Station in our 
present impression, as partly promised last week. We now give 
illustrations of the roof, of the engine-house, and of the boiler- 
house, which explain themselves. 











MINING IN JAPAN-—Mr. Consul Gower states, in a report dated 
in March, of the present year:--“‘I have had opportunities to visit 
some of their rich mines, abandoned through mere ignorance of the 
first engineering principles and thorough disregard for economy of 
time and labour. Near Ono, a village some twelve miles from 
this, there is a good lead mine situated in a valley well supplied 
with the necessary wood for arming the galleries, and plenty of 
water to work machinery, &c., where operations were actually 
ordered to cease when the vein of ore found was over 3ft. wide. 
Further on, some forty miles, in the neighbourhood of Ulop, and in 
almost as favourable a position, there is another neglected le: 
mine, which contains about 24 per cent. of silver; but here, also, 
the veins have been followed from the surface, where they are 
comparatively thin, instead of cross-cutting them lower down with 
well-directed galleries, and thus meet them in their thickness, 
Many other spots where this mineral is found are left unnoticed. 
Copper and iron are found in different forms. On the east coast 
I have gone over miles and miles of iron sand, which is said to 
contain over 60 per cent. of pure metal. Gold is found in small 
quantities in the vicinity of Ulop; and there are also springs of 
asphaltum, with every indication of the probable existence of 
petroleum not far below the surface. Coal is plentiful. To give 
the expressions used by a reliable native officer, “Cliffs of pure 
coal form part of the east coast near Kusuri, where the waves 
wash it into the sea.” Russian men-of-war are allowed to help 
themselves freely to coal, which the Japanese leave waste near 
their frontier at Karscinnai. Again, at Iwanai, close to a fair 
anchorage in the Japan Sea, I visited a rich mine of excellent soft 
coal, which burns with a clear fire, gives great heat, and is almost 
free of ashes, viz.:—Bituminous matter giving gases, 35 per cent. ; 
pure coke, 55 per cent., and ashes, 10 per cent., which an 
engineer employed in saw-mills belonging to a British firm here 
describes in a written report “as good as any English coal he has 
ever used.” The Governor of Hakodate has lately applied for the 
Government’s authority to work this mine under foreign superin- 
tendence. And I sincerely hope that the Gorogio’s sanction may 
be obtained, as it will be the first encouraging step towa 
springing other mines and reducing their minerals for exportation, 
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RAILWAY MATTERS. 
- THe traffic of the South-Eastern Railway shows an increase of 
£3769 for the last week. 
Tue Tenbury directors’ report states that the line has been 
worked with regularity and without accident during the past half- 
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THE Rhymney works Company have produced an engine so 
well adapted to winding roads oad’ steep . ients that they are 
about to dispe! all their horses and use this 
engine in their een 


On the Mont Cenis Railway an engine with eight driving wheels 
hauls a load of train amounting to twenty tons; but this is not 
considered satisfactory, and on lines with similar gradients in 
other places eighty tons are demanded. 

In St. Louis preparations are being made to build two suspen- 
sion bridges across the Mississippi. These bridges are to be 
elevated at least 50ft. above high-water mark, and will be 2000ft. 
long, while both railways and ordinary roads will pass over them. 

TuE length of lines Fg in the United Kingdom at the end 
of 1865 was 13,289 miles, an increase of 6000 miles upon the 
length of lines in 1852. In 1865 there were 9251 miles of railway 
in England and Wales, 2200 in Scotland, and 1838 miles in Ireland. 

It is satisfactory when so much distrust of railway investments 
prevails to find that in 186 the net receipts show an average 
interest of a little over 4 per cent. upon the aggregate paid-up 
capital for lines in England, nearly 4 per cent. for lines in Scot- 
land, and 33 per cenf. for lines in Jreland. 

Mr. ADAMS’s spring tires are said to give a better adhesion by 
twenty per cent. than the tires, becayse they form an 
elastic foot fitting the rajl on its inequalities of surface. We 
fancy this estimate is rather too high, but it is indisputable that a 
good deal is gained in the way of adhesion. 


On Saturday morning Mr. Traill, the sitting magistrate at the 
Greenwich police court, granted a summons, on the application of 
the parish authorities of Lewisham, against the acting secretary of 
the London and Brighton Railway Company, owing to the non- 
payment of £2869 12s. 2d. arrears of rates, 

EvEN strong people ob travel by railway a hundred miles 
per diem, day after day, out their health being affected; while, 
were our mechanism what it should be, and or t be, to prevent 
vibration, the act of passing through the air with perfect ventila- 
tion and without fatigue should be quite as healthy, if not 
healthier, than sitting in an ordinary house. 

In Brooklyn borings are now being made to find firm ground for 
the abutments of the bridge that is to cross the East River from 
that city to New York. This bridge will, it is said, terminate at 
Franklin-square, in the heart of the business portion of New York, 
and it is to be erected high enough to permit large vessels to pass 
beneath it without interfering with their masts. No work beyond 
the borings mentioned above has yet been done upon the proposed 
bridge. 

TuE report of the directors of the North British Company states 
that during the past half-year the addition to capital account, 
principally for new works, has been £169,480. During the half- 
year two and a-half miles of the Camps branch and nine and a-half 
miles of the Monktonhall and Ormiston branch have been opened 
for traffic. The other new lines and works ynder construction are 
now all but completed, and a material diminution of expenditure 
under this head may therefore be looked for in the current half- 
year. 

THE foundation-stone of the great bridge across the Ohio river 
at Louisville, Kentucky, has been Jaid. The total length of the 
bridge will be 5220ft., or nearly one mile. The approaches will be 
2500ft. in length, and the superstructure, consisting of iron suspen- 
sion trusses, will rest on twenty-five piers and two abutments. 
The longest span will be 360ft., 36ft. longer than the longest span 
of the Victoria Bridge at Montreal. This bridge will be ac aptel to 
the use of steam and horse railroads, carriages, and foot pas- 
sengers. The lowest projecting points of the long s will not 
be less than 90ft. above low water and 52 above the highest point 
the water in the Ohio was ever known to reach. 


THE directors of the Oude and Rohileund Company, late the 
Indian Branch Railway, state in a circular to the shareholders 
that the length of the line from Buxar, on the East Indian Rail- 
way, to Mooradebad will be 430 miles, the Cawnpore branch 81 
miles, the Benares branch 76 miles, the Fyzabad branch 14 miles, 
and the Nynee Tal branch 71 miles, making together 672 miles. 
The contract entered into with the Secretary of State for India 
for the construction of those lines embraces a guarantee of 5 per 
cent. interest on a capital of £4,000,000 for a term of 999 years 
for the construction of 672 miles of railway in the provinces of 
Oude and Rohileund, which includes the present subscribed 
capital of £1,000,000, in 100,000 shares of £10 each, on which 
£2 10s. had been paid. Should further capital be required to 
complete and stock the lines it will also be guaranteed 5 per cent. 

THE Cambrian Company has been able, by a temporary arrange- 
ment with the landowners, to open the deviation line extendin 
from Glandovey to Aberdovey, and to expedite the traftic a 
save the hitherto great inconvenience and expense of conveyance 
across the ferry from Yuys Las to Aberdovey. The remainder of 
the unopened portion of the coast section from Barmouth to 
Portmadoc has been inspected by the officer of the Board of Trade, 
whose certificate has not yet been received; but owing to nearly 
£80,000 being still ired for land claims and other charges the 
directors will be i to open that section until such charges 
have been satisfied. Conferences have been held with the deben- 
ture-holders, whose first interest it is to get the line opened, with 
a view to induce them to subscribe for that purpose, but as yet 
without any sati result, consequently forty miles of the 
line, although ready to be opened, remain unproductive. 

Mr. HawksHaw hag brought before the Mersey Dock Board a 
scheme gommunication beneath the Mersey, which he 
believes may be ecnstructed—allo for emergencies, additions 
to contracts, and junctions with exis' lines—for the sum of a 
million sterling. Such a communication would, he considers, be most 
important as 4 means of more thoroughly uniting the Birkenhead 
with the Liv 1 while the placing of the docks on both 
sides of the in direct communi¢ation with the general rail- 
way system ig obviousiy most advan us. Mr. Hawkshaw does 
not propose to cross the river at the poimt selected by the Birken- 
peed and Liverpool Railway Companies in their application of 
1866, but at a point between Bootle and New Brighton, the latter 
place being, in the engineer’s opinion, peculiarly advantageous on 
account of the rock formation there. e river is wider between 
New a and Bootle, but, in Mr. Hawkshaw’s opinion, tun- 


nelling ms would be less difficult and expensive there than 
further as it would involve no displacement of, or contiguity 
to, vali @ property. 





NOTES AND MEMORANDA. 

FRENCH cannon powder has a density of °836. 

CHARCOAL produced from rice, starch, albumen, blood, or leather 
will produce no detonation when inflamed with nitre. 

THE temperature of the flame of gunpowder burned within a 
rifle or cannon is estimated: by Bunsen and Schischkoff at 3340 
deg. Centigrade. 

THE spent acid of the oil refineries is mostly used in New York 


for preparing superphosphate or other manures. The acid does 
— eon transportation, and should be used up where it is 
produ 


It has been observed that the fuses of time shells burn longer in 
a rarefied atmosphere than near the sea level. Each reduction of 
one inch of mercury in atmospheric pressure corresponds to an 
increase of one second in a thirty-seconds fuse. 

THE Niagara Grain Elevating Company, Buffalo, possess the 
largest india-rubber belt ever made. It is 37in: wide, 185ft, long, 
po | weighs 1470 Ib.; it issix ply. The company have ordered several 
“aed belts of enormous gize, one being 18in. wide and 236ft. 
ong. 

Huron estimated the initial foree of gunpowder at 1700 to 
1800 atmospheres; Van Osten at 100,000 atmospheres; and Prechtl’s 
calculations gave a pressure of 14,490 atmospheres for dry powder, 
and 15,867 utmospheres for powder containing 4 per cent. of 
moisture. 

In the French gunpowder works the powder is through 
three sieves with Noles of different diameters. Ag erg he holes 
5 to 10 millimetres in diameter ;*the second, for artillery pownier, 
has holes 4 millimetres; and the third, for musketry, has holes 
only 2 millimetres in diameter, 

A GRAMME of gunpowder burned in a hermetically sealed vessel 

enerates a sufficient quantity of heat to raise the temperature of 
fo4"7 grammes of water 1'14 deg, Centigrade. Hence thecombustion 
of one gramme of powder will raise nearly 644 times its own 
weight of water 1 deg. Centigrade. 

CAVENDISH showed in 1784 that when electric sparks were 
passed for a long time through air in contact with water or an 
alkaline liquid nitric acid is produced. From the experiments of 
Cloez it appears that nitric acid ig formed when air is passed over 
porous bodies, even though the air has been previously completely 
freed from ammoniacal vapours, 


THE first attempt to manufagture artificial mineral waters was 
made by Thurniesser in 1560. His experiments were followed by 
those of Hoffman in 1685, and Geoffroy in 1724, but without much 
success, Jf was only on the suggestion of Venel, in 1750, to em- 
ploy a solution of carbonate of soda in muriatic acid in a close 
vessel that this art can fairly be gaid to have come into existence. 

WEISKE has examined iron obtained from every possible source, 
for nickel and cobalt, and detegted in almost every case the pre- 
sence of these metals. Their amount varied greatly; the average 
quantity may be said to be seyen grammes in the hundredweight. 
Taking this quantity ag a mean, and computing the yearly produc- 
tion of iron at seven and a half million tons, the annyal yield of 
these metals amounts to one million kilogrammes. 

ELEcrRIciTy is generated in e@ quantities by machine belts 
running at high speed, It is probable that the destruction of Colt’s 
pistol factory in February, 1864, at Hartford, Conn., which in- 
volved the loss of one human life apd much valuable property, was 
caused by a spark from the main belt igniting some waste. The 
fire wag first discovered under the cupola in the centre of the 
building, which was the locality where the great or main belt 
ran. 

THE new porcelain enamel, discovered by Anthoine and Genaud, 
which exhibits a wondeyfully beautiful irridescence, is obtained hy 
dissolying equal parts of platinum and aluminium in aqua regia, 
and mixing the double chloride of these metals with a fine Limoges 
ename]—a silicate of alumina, and potash. This preparation is then 
applied to vessels in the usual manner. The peculiar lustroys play 
of colour is probably gaused by the reducing agtion of the gases of 
the furnace on the two metallic compounds. 

A sTEaM whistle can be varied in tone by raising or lowering the 
bell on the standard supporting it, but discords are often aay 9 by 
whistles without changing the position of the bells; this is caused 
by the vibrations occurring in unequal times. The inequality in 
the vibration is occasioned by suddenly opening the valve so as to 
start the edges of the bell before the mass has time to respond, by 
water upon it, or by disproportion in the bell itself. Some 
whistles are never satisfactory in their operation. 

Tue largest circular saw in the Exhibition is from the United 
States. The plate was rolled in the celebrated works of Messrs. Jessop 
and Sons, of Sheffield, and they certify thatit was the largest circular 
plate ever rolled. The plate proper was 7ft. 2in. in diameter, 
weighed 590 Ib., and is No. 2 gauge thick. With Emerson’s patent 
teeth inserted it is 7ft. din. in diameter. All told, thirty-five days 
seven and-a- hours were expended in smithing and straighten- 
ing the saw. It contains forty-eight teeth. The saw will be run 
at about 400 revolutions. 

THE composition used in Phillip’s fire annihilator consists of a 
mixture of twenty parts charcoal, sixty nitre, and five gypsum, 
boiled together in water, and subsequently moulded into a cylin- 
drical brick. Down the axis of this there is a cavity for the recep- 
tion of a phial containing a mixture of chlorate of potash and 
sugar, surrounded by a globule of sulphuric acid. By pushing 
down a rod the glass containing the acid is broken and the mixture 
inflamed. The composition is placed in an iron perforated vessel, 
and gives out a volume of gases which extinguish the fire. 

Fizzav has found iodide of silver to possess the remarkable pro- 
perty of contracting when heated, and expanding when cooled. 
All other iodides, az well as chlorides and romides, which have 
been examined, exhibit the property common to most bodies of 
dilating with a rise of temperature. This phenomenon in the 
case of iodide of silver observes a perfect regularity between 
—10 deg. and + 70 deg. Centigrade, and, as the iodide melts at 
400 deg., it cannot be ascribed to the irregular change of bulk 
which is noted in some substances near their point of fusion. 

HEADER found that gunpowder exposed in vacuo to a platinum 
wire made red hot by electricity would not explode, the sulphur 
melted and volatilised. The presence of a very small ph of 
air sufficed to secure an explosion. An explosion followed even 
more quickly when only nitrogen was present, so that it would 
appear that as though ignition were dependent not merely on the 
presence of oxygen but upon that of some gaseous body. Abel 
explains the phenomenon by the theory that the heat is carried 
off so rapidly by the volatilisation of the sulphur that the particles 
of powder cannot be raised to the temperature necessary fer igni- 
tion. 

M. GERNEY, in some researches on the causes influencing the 
evolution of gases from super-saturated solutions, showed that the 
facilities which a solid body, when immersed in such a liquid, 
offers to the disengagement of the gas, is not dependent on the 
roughness of its surface, but is due to the fact of the body being 
covered with a film of air, the particles of which become centres 
whereon the gas bubbles form before they rise to the surface. As, 
however, they carry away air with them, the power of the body in 
question decreases in time till it becomes ni/, and can only be 
restored to it by re-exposure to the air. By an ingenious experi- 
ment he produced a solid body which he brought into a super- 
charged A without allowing it to ema of come in contact 
with the air. Over a super-saturated solution of alum he poured 
some seltzer water with such precaution that they formed two 
layers. He then lowered one end of a glass rod through the water 
into the alum; an octohedron of this salt soon formed on the rod; 

is he raised into the upper liquid, where it failed to set free any 
gas from the seltzer water. 


MISCELLANEA, 
Preston is about to spend a large sum on improvements in the 
navigation of the Ribble. 
THe Amalgamated Society of Engineers at Hull have resolved 





not to accede to the pro’ reduction in their wages, 
THE Hale rocket, now being taken out to has a 
up to 3000 yards, as well as great accuracy ¢’ obtained by 
failure thus far to lay the connecting 
the principal veins. 
TuE Crystal Palace 


A company is being organised in New York for the 
¢ bridging the East River at a point near Sixty-fifth-street, Kew 
ork. 
spinning. 
TueE Florida and Guba cable is go nergics,. “ras. the 
Punta Rosa 
and Key West. 
THE Kansas Journal says that unless ly at fault 
all Eastern Kansas is rieh Ie coal, the Osage zs Gherokee being 
Aut the bridges across the Chic iver, except the rail- 
road and the Mechanicsville turnpike were recently 
washed away by floods. 
istrict Gas Com: ing a dividend 
of 10 per cent. on a apts sd share capital but they can only 
“afford ” 14-candle gas. ’ 


Tue trade in amber ig becoming more we every year at 
Memel. The diggings in the Sen trict between 
Kénigsberg and the Baltic, recently of amber in 
one year, 

Tue proposed New York suspension be enormous 
structures, = S0ft. to loaf, 2, crested nt 100ft. above 
the water level, and having q span of 1800ft,, stretching entirely 
across East River. 

A RADICAL change is about to be effected in the mode of shoeing 
horses in France. The hoof of ree will ‘ allowed to grow 
naturally, and it will be protectec t accidents and wear and 


tear by being enclosed ip a thin circle of iron. 


THE authorities of Paris are said to have under consideration a 
project for throwing foot-bridges over the most crowded of the 
many crowded thoroughfares of that city. This ig becoming ex- 
tremely necessary, especially in the boulevards, 

During blasting operations at West Hoe quarries, Plymouth, on 
Saturday afternoon, a charge of gunpowder exploded sooner than 
was anticipated, the consequence that a man named Richard 
Gourd was blown a distance of 18ft,, and fell on a rock dead. 


Nor more than twenty-five hogsheads of pilehards were caught 
on the Cornish coast duniag the past week. Thus far the season 
has been a failure, and the fishermen are greatly uraged. A 
— large nets were lost on Thursday night, owing to the stormy 
weather. 

A CONSIDERABLE portion of the land at the extension eee | 
Chatham Dockyard, gave way on Tuesday, the precautions adop 
poets any accidents to the men engaged on the works. A 
‘ew weeks singe a slip of large extent pf land oceurred on another 
portion of the works. \ 

THE completion of those Russian railways now rapidly pro- 
gressing a the military convict labour so any 0 
by Baron Ungern Sternberg will soon open safe high roads through 
the very heart of the fertile corn gouptries of the south, and glut 
eyery market in Hurope with their produce. 

Bishop Wesy’s chapel, at the south-cast end of Ely Cathedral, 
is being adorned with on encaustic pavement by Minton. A large 
jonumental glab, embellished with a foliated cross and inscription 
in brass (by Field, of London), to the memory of the late Bishop 
Sparke, is placed in the centre of the floor. 

On Tuesday the occupiers of premises in the Poultry, opposite 
St. Mildred’s-court, required for the new street which is to connect 
Earl-street, Blackfriars, with the Poultry, near Charlotte-row, 
Mansion-house, received notices of removal from the Improvements 
Committee of the Corporation of the City of London. 


PROMISING experiments have been made in the bw of 
creosote as fuel to heat steam-boilers. Containing three times 
more hydrogen than coal, creosote gives off three times as much 
heat, a fact of no little importance in these days of enormous 
consumption and apprehended exhaustion of our coal mines, 

Tue Whitehaven bench of magistrates have just administered a 
lesson to pitmen guilty of recklessly imperilling the lives of them- 
selves and their fellow-workmen. They have sent two pitmen to 
gaol for fourteen days, with hard labour, for being in possession of 
a tobacco-pipe ina part of the William Pitt mine where safety 
lamps are used. 

THERE has been a considerable change during the last two or 
three days in affairs at the Oaks colliery, and the work of clearing 
out the bottom, with a view to spoovey the bodies, goes on very 
slowly indeed. So far the men in the working go in for four-hour 
shifts, of which there are only two during twenty-four hours, so 
that sixteen hours are entirely lost. 

WHE roads have to be scarped out of rocky mountain sides, 
narrowness of gauge has an advantage in saving cost. The 3ft. 
gauge, permitting carriages 6ft. wide, will provide for three 
passengers abreast. Such a system may render mountains and 
valleys as accessible as the plains, opening up beautiful region 
and adding largely to their value even in a monetary point ot 
view. 

Tue whole of the branch line between Ayr and Mauchline is 
now in course of construction, and the works of the short branch 
from the main Glasgow and South Western line, between jee | 
and Johnstone, to the Bridge of Weir Railway has been con 
for, and this branch and the works on the Bridge of Weir line 
will be completed in time for the opening of the Greenock and 
Ayrshire Railway next year. 

In a paper read before the Scientific Association of Trinidad, 
the Hon. Henry Mitchell states that in consequence of the new 
and simple methods for preventing taint fresh meat will ere long 
be sold everywhere at ob. a pound ; and he bases his caloulation 
on the fact that there are in the provinces of La Plata 27,000,000 
cattle and 40.000,000 sheep, and in Australia 180,000,000 cattle and 
300,000,000 sheep. 

Arter having unsuccessfully tried at a great expense every other 
means of keeping the road from Pimlico to Pall in repair, the 
managers of the road, whoever they may be, have at last 
bethought them of the obvious expedient of covering the road 
towards evening with a fresh layer of granite, broken small, and 
rolling it smooth during the night with a heavy steam roller. The 
—_ has been to form, in a very short time, an excellent hard 
surface. 


Ir is stated that the surveys ordered by Lord Cranborne of 
Captain Sprye’s proposed telegraph and tramway route from 
Rangoon to the western frontier of China, a distance of 500 miles, 
have been completed, and that the results confirm the views ex- 
pressed as to its desirableness and practicability. For some : 
past a strong interest has been taken in the ject at peed all 
the leading centres of trade in this country, but it has met with 
unswerving opposition from the Indian officials. 


THE extension of the royal dockyards, which includes large 
demands for Portland stone, continues to afford ample work of a 
useful and remunerative description for all the able-bodied convicts 
at the three — prisons at Portsmouth, Chatham, and Portland. 
The directors of convict prisons report that in the epee emg | 
average of 2857 men were at work in these three . 
that their total earnings, closely measured and valued on the 
schedule of prices approved by the Admiralty and War Office, 
amounted to £88,648, 
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PARIS EXHIBITION—200-HORSE POWER WINDING ENGINES. 
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GRAIN DRYING APPARATUS. 
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WE were not long since informed by the 7imes that the present 
harvest promises to be one of the best with which England has been 
blessed for many years. The 7'imes is by no means a bad authority 
on icultural prospects, and we have, therefore, reason to be 
satisfied. It is not to be forgotten, however, that in many respects 
this has been an exceptional season, and that although English 
corn has for the most part been gathered in good condition, the 
harvest has not yet terminated in Scotland, and wet or 
unsettled weather might be productive of very serious injury to 
grain crops only commencing to be cut. Some attention has been 
recently turned to the means of bringing corn into good condition 
by artificial means, and we have no doubt that much may be done 
in this way to counteract the influence of bad seasons. We have 
before now referred at some length to various schemes proposed 
and practised for drying corn, and we now propose, for the benefit 
of such of our readers as are interested in agriculture and agricul- 
tural engineering, to supplement former articles by a few particulars 
concerning various systems of drying grain practised on the Con- 
tinent which we have obtained during the last year. 

In Finland nearly all the grain grown is dried artificially, partly 
in consequence of the prevalence of wet weather in August and 
September months, and partly because of very early winters. A fur- 
ther reason for extracting all moisture from the grain before storing 
it lies in the severity of the cold, which would freeze and destroy 
damp grain. The system of drying in general use is very primitive. 
To every farm is attached a large low building of timber, in the 
middle of which is built a large oven without chimney, fired with 
wood. Upon the beams which support the roof are nailed strips of 
wood, and upon them are hung the sheaves of grain. From three 
to four days are required for drying the corn thoroughly, and it 
certainly is dried and all the insects destroyed, but it is also 
smoked. The process is laborious and much fuel is consumed, not 
to mention that these drying houses are very apt to catch fire, and 
many houses are annually destroyed. Messrs. Crichton and Co., 
engineers, of Abo, have therefore introduced with success the 
a tus which we illustrate in the annexed engraving. 

Rocouitoustion will bereadily understood. Fig. 10: a isan ordinary 
fan; b is a cast iron retort or heater; the air passes between the 
two heated surfaces and through the divisions shown on the section 
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same time causing a continual current of hot air. The grain is 
caused to fall through this current by horizontal pieces of plate 
iron secured to the inside of the barrel acting like floats or buckets, 
so that all the grain in turn becomes exposed toit. d is a cast 
iron pipe or shaft which carries up the revolving cylinder. This 
pipe is ra en and is furnished with several branches for 
distributing the hot air throughout the cylinder. The outer ends 
of these branches are connected together by means of a longitudinal 
late so arranged that the grain cannot choke up the outlets of the 
pranches. A plug with thermometer attached is fitted into the 
outer end of the pipe for ascertaining the temperature and for 
regulating the firing. ¢ is a table of wood upon which the grain is 
cooled. This table is furnished with a hopper, and so arranged 
that the grain can conveniently be run into the sackh. f is an 
ordinary corn screen for cleaning the grain before going into the 





cylinder. The whole can be driven with the ordinary horse gear, 
or can be easily arranged for steam or water power, and the cost of 
| the complete apparatus, exclusive of the horse gear, is £75. It 
| can only dry about 25 qr. in twelve hours. 
| In Russia the artificial drying of grain is extensively practised, 
partly on the oven system to which we have. just referred. 
General Maltzoff has, however, introduced a portable grain drying 
apparatus, which has been used with much success, and for the 
following description of which we are indebted to Mr. Pearson, 
| manager of the Ludeenoff Mechanical Works, in Kiluga, near 
Shewsdrew, where many sets of the apparatus have been constructed. 
As will be seen from our engraving, this machine externally is a 
rectangular box, with the top or roof of it inclined to the sides, 
and hinged to them so that it can be opened or taken off when 
required. On the bottom or floor is placed at one end a small 
stove containing a fire grate, where the heat is generated and led 
from it by a central pipe of sheet iron to the opposite end where 
| the pipe divides itself into two branches, one on each side of it; 
these make two double turns along the sides of the , after 
which they unite into one and rise vertically at the call eptinendh 
the top and enter the inlets of a small fan placed on the outside of 
the case, which fan serves the place of a chimney, creating a 
draught for the furnace, Above the hot air pipes a revolving 
cylinder is placed, which is made double, across section of it bei 








of the retort, Fig. 11, and is caused to circulate in a zigzag g 
and thus brought to a high temperature before entering the pipe 
d. cis acylinder of wood, well seasoned, and is made to revolve 
round the hollow shaft d, which is a continuation of the air pipe 
from the retort. The cylinder is furnished with a number of flap 


valves arranged so that they open inwardly and close of themselves, 
allowing the damp heated air or light steam to escape, and at the 


a tric ring; the outside and inside casings of it are made o’ 
iron wire cloth, having about 150 meshes in the square inch. The 
outer casing is 7in. greater in diameter than the inner one, giving 
a space of 34in. all round; this space is divided into ten compart- 
ments by thin ae sheet iron, the object of these divisions 
being threefold: 1st, binding the cylinder thoroughly so that it 
can be made\of very light material; 2nd, when the machine is in 
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use the grain is carried all round the inside of outer cylinder casing 
in a thin layer and kept well agitated, so that all the particles of it 
are brouglit in regular contact by turns with the hot air under- 
neath; 3rd, the a being equally distributed all round, the 
cylinder is well balanced and not liable to any vibratory motion 
while revolving. : 

At the end where the grain enters the cylinder casings are made 
eonical, the internal one fitting tight on the central spindle, so 
that all the grain on entering is made to pass along the concentric 
or annular space to the opposite end, where it falls into a scoop, and 
thence to the outside into a receiving box, sack, or whatever is 
suitable. The bracket of the cylinder spindle at the dischargi 
end is lower than the one at the entering end from two to oer 
inches, which causes the grain to flow freely along; the brackets 
are so fixed that they can be raised or lowered by adjustable 
screws attached to them, and to which is also fixed a graduated 
scale, so that the attendant at the time heis adjusting the brackets 
knows what degree of inclination is ry to give the proper 
speed that the grain has to pass through the machine, the speed 
being faster or slower accordingly as the grain contains more or 
less water. A hole is made 
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in the top or roof, and a 
sheet iron pipe connected 
between it and the inlets 
of another small fan placed 
upon the same spindle as I 
the fan first descri 80 i 
that while the machine is Fy«q 11 } 
in operation one fan creates Wi 
a draught for the furnace H 
while the other exhausts } 
the vapour rising from the Hi) 
grain while drying. On 
the end of the cylinder 
— at the py obey the 

ise ing end a light spur 
whedl yom ~y double 
bracket on the side at the same end carries asmall spindle or shaft, 
with a pinion on it, gearing into the large one on the cylinder 
spindle; and on the outside end of the pinion shaft, if motive 
power is at hand, a small pulley and strap gives motion to the 
whole apparatus; where that is not at hand a light crane handle is 
substituted for the pulley, and a boy can turn it quite easily. At 
sixty revolutions per minute of the pinion the cylinder revolves 
thrice. The light skeleton pulleys on the same end connected to 
the driving spindle and fan by light cords are for giving the 
proper s to the fans previously mentioned. A boy is required 
to attend to the fire, and a damper is placed underneath it so that 
he can regulate-the heat without any trouble by observing the 
thermometer attached to the grain chamber above the furnace, the 
ay yy in no case being permitted to rise above 212 deg. Fah., 
or 80 deg. Reaumur. 

The external casing is a skeleton frame of wood with the inter- 
venin; filled with ground charcoal, lined outside ‘and inside 
with felt, and then a covering of sheet iron. The bottom consists 
of thin sheet iron trays which draw out from the side so that they 
can be taken out and the light grain, &c., which falls through the 
meshes of the drying cylinder into them removed. The trays, 
when in their places, do not make a tight joint with each other; a 
small is open ail round which admits a little cold air and 
keeps their temperature much lower than if they are closely fitted 
together, and the light grain, while lying in them has no tendency 
to get overheated and give forth any bad smell to injure in any 
way thé grain in the drying cylinder above while in ration. 

le-pieces of sheet iron are p above the edges of the tra 
which prevents the falling grain from being lost, but led into t 
trays. Around the top and sides of the stove a casing of sheet 
iron is placed, with an air space between also for the purpose of 


preventing the grain being burned or overheated. 
The drying results of this machine vary according to the - 94 
of moisture contained in the grain. In corn, where as much as 


15 per cent. of water were extracted, 450 lb. were dried per hour 
with a consumption of 18lb. of ordinary birchwood. The whole 
weight of the machlne does not exceed, when all complete, 15 cwt.; 
the double cylinder, large as it appears, weighs less than 2 cwt., 
including the spindle. As there are four wheels attached to it, one 
horse can transport it from place to place with ease. Being simple 
in its arrangements, people of ordinary intelligence can be intrusted 
with it, and being moderate in cost it is within the reach of alk 
who require such machines. In the works at Ludeenoff, complete, 
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it is sold for 200 roubles, equal to £20 sterling. When it has to be 
sent toa distance there 4, the carriage extra; in St. Petersburg the 
price is 40 roubles, equal to £5, additional. 

General Maltzoff has constructed a number of large drying ma- 
chines upon the same >rinciple for flour mills, distilleries, &c, 
These being stationary the drying cylinders, pipes, &c., are placed 
within a easing of brickwork, and the power for working the ma- 
chine taken from one of the revolving shafts of the general ma- 
chinery. In these the grain enters the feeding hopper from above, 
and at the diseharging end it falls into elevating buckets, which 
carry it up again to the hopper, which leads the grain to the stones 
or grain loft, as may be required. In those erected at the distil- 
being lod theoagh the air pipce withis the grain chamber, ant as 

‘in; air ‘in the graim chamber, and as 
all these fixed machines we self-acting no additional attendants 


were — as the person in charge of the ordinary machinery 
attended to them without his other duties being m any way 
neglected. 


In our engraving Vig. 1 is 4 longitudinal elevation with door for 
entering into the le. @ is a small pane of glass for observing how 
the grain flows along while the cylinder is revolving; 6 is the 
feeding hopper. Fig. 2 is a plan. Fig. 3 is a parallel section 
through fire-grate at A, B, Fig. 4, showing the main central heat- 
ing pipe and the two side returning branches. Fig. 4 is a longitu- 
dinal vertical section through the central line in Fig. 2, showing 
heating stove, the arrangement of heating pipes as indicated by 
the arrows, drying cylinder, &c. Fig. 5 is an internal view of the 
discharging end, showing gearing for cylinder and the fan and 

ulleys, the same gearing being also shown in Figs. 1, 2, and 4. 

is an g where the grain flows out and the hot air pipe 
covers, which can be removed t6 cleanse the pipes. Fig. 6 is an 
external view of feeling end, showing furnace door with damper 
underneath twoof the carriage wheels, the other two not being shown, 
but they are arranged as four-wheeled carriages generally are. 
cand d are two small pulleys for giving motion to a circular brush 
an the under side of feeding hopper, which causes the damp grain 
to flow freely. h, where the thermometer is placed, but being 
inside a pane of glass opposite to it permits the attendant to see it. 
Fig. 7 is a vertical cross section through C, D, in Fig. 4, showing 
section of air pipes and how the air is led to fan yg, 7, two pockets 
filled with felt to prevent the hot air to pass up by the sides of 
cylinder, but led into it. Fig. 8 is an enlarged section of cylinder, 
and Fig. 9 the forked pipe ¢, which makes the connection between 
the hopper and cylinder in Fig. 4. 


THE SOCIETY OF ENGINEERS’ 
FACTORIES OF MESSRS J. PENN AND SONS. 
On Friday last about sixty members of the Society of 

Engineers visited the works of Messrs. John Penn and Sons, at 

Greenwich. This was the third and last trip of the season; 

Woolwich Arsenal and the Millwall Docks having been previously 

visited. The party left London Bridge at 12.30 and arrived at 

the works about one o'clock. At this hour the 
dinner, and as it was determined not to go over the establish- 

ment till work was members of th i 

scattered over the town, seeking whe 

be found, At two they reassembled, and an att 

to organise parties of twelve, but this totally 

visitors wandered about pretty much as they | 
establishment being courteously throw: 
tion without let or hindrance; while ready an 


men leave for 


resumed, the 


7 y n+ 
refreshmen 
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Penn’s, and the shaft is not turned at all. The machine on 
which it was got up consists of a large cast iron table, with suit- 
able arrangements for fixing work upon it. This table is sup- 
ported over a pit in a way which will be readily understood. At 
one end of the table is fixed a very short horizontal cylinder 
some seven or eight feet in diameter; the table passes nearly 
through this cylinder at a point considerably below the centre. 
A gap intervenes between the cylinder and a second and smaller 
table in front, running transversely to the first. The cylinder 
carries a species of dise or ring, fitted with cogs at the outer 
edge. This disc has no axle, but rotates on the end of the 
eylinder. It is fitted with two slots across the face, in which two 
tool-holders are placed. These tool-holders are driven by screws, 
and can be made to approach nearer to each other and the 
centre, or to recede at will. The modus operandi is as follows :— 
The crank in the rough is fixed on the smaller table across the 
front of the ring-disc, or face-plate, with the crank in a 
vertical position. Two tools are then fitted in the 
plate, projecting from it in front. The plate is then 
caused to revolve by heavy gearing, and the crank shaft is 
planed up in segmental sweeps, by the rotation of the plate, the 
tools being made to approach each other by star wheels on the 
ends of the screws before referred to. As soon as one side—that 
is to say two edges of the crank—is finished the shaft is turned 
round by the aid of a powerful traveller over head, and the other 
face is got up in like manner. The second crank is similarly 
finished. The shaft is then removed from the first table, turned 
at right ang ; former position, and passed right through the 
face plate or ch is, as we have said, only a wide ring. 
The tools are then fixed in the holders in a radial direction so as 
to point towards each other. The centre of the crank shaft 
coincides with the imaginary centre of the rotating disc, and 
thus, when the latter is once more caused to revolve, the tools are 
‘ied round in a true circle, cutting and paring the shaft, which 
is fed lengthw ys between them. The crank pins present no 
difficulty; the m 

























n body of the shaft is moved on the table till 
the centre ef the crank pin coincides with that of the circle 
described by the tools, The advantage of this arrangement must 
be obvious at a glance. It is infinitely better to cause a disc 
weighing but a few hundredweights to revolve than a mass of 
ighing thirty or forty tons. The weight of the gearing, &c., 
is greatly reduced; much time is saved which would otherwise 
, en wasted in centreing and securing the shaft in the 
rank being at rest aud free from strains it cannot 

‘efore turned out dead true in every bearing 














¢ shop, the members of the Society of 
eded to the foundry, a large but irregularly 
As Friday was not casting day nothing parti- 


enlarly worthy of notice vy oing on. Messrs. Penn possess 





ved building. 
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explained all that required explanation, or cal li} vari : th 
that deserved notice. | sively ite isemployed. In 

The factory is situated at a considerable distance from the | two f wrought iron, h eapabl 
river, close to the Kent Waterwork therefore Messrs. Penn | forty vorked by hand or machinery. 
anid Son labour under the disadvantage of having to haul all | wheel ison whic 
their machinery through the atreets of Greenwich on suitable | revely 
trollies drawn by horses, of which a splendid intained. | P* . 
The ground on which the works stand sl he nd from below at + 
street towards the filtering beds of the Wa rge | bach of ; ver al centre spindle can be made 
general office is first entered, in which a beautif rriu- | t sly * direction. It communicates its motion 
phie apparatus, by Wheatstone, is fixed, his | through bevel wheels to the usual hoisting gear. cranes 
communication is maintained with the t | work most sati factorily, and leave nothing to be desired. 
Deptford Wharf, close to the factories of eys | Che party next proceeded to the fitting shops, where a neat 
and Tennant. From the office the visitor passes into a species of | ®! iachine f surfaces attracted some 
small court-yard, opening directly into the great erecting shop. | ) A slid $ "at thetime. The 
This building is of enormous proportions, but is roofed with | ft ryil l, which enst 
timber and old-fashioned in get up and arrangement, Although | the proper cury he « 
inferior to many erecting shops which we could name, it is still | stroke, The 1 “ set 1e on the 
so large and lofty that it affords ample accommodati: 7 | link b h f the cut was made in 
very extensive business. The great subjects of at | the usual way. There are two very: large fitting shops one 
were thie colossal engines of the Hercules, ironclad sh |} over the other, and in the upper shop parts of several 
approaching completion. In type these engines are ; steam launch engines were inspected. The cylinders—cast 
to those of the Bellerophon, and of the Sapplto recently illustrated | in i e an excellent job. ese engines we have 
inourpages; Theyarenominally 1200-horse power, butareexpected | ated. The forges hen visited. They are 
to work. up to seven times as much, or to 8400-horse power ive and admirably and having said this 
indicated: The cylindérs are 117in. in diameter, witha stroke of | we | Lall that 1 s to be said, Close to the forge 
4ft. Sin. The surface condensers are vertical cylindrical vessels, | is 2 shop where all the tools for the machines are ground by men 
1ift. 4in. in diameter, containing in all fourteen f 3i “a ointed A cylindrical slightly conical template 
tubing. The tube plates are also of brass bolted to flanges cast | 15 | ed ne i nes. The tool is placed on a faced hori- 
within the iron cylinders. They are strengthened by radial ribs, | zontal plate und cutting edge brought against the cone from 
The waste steam pipe enters at the top, and passing the space | time to time by the grinder as he proceeds with his work; by 
—about l5in. deep—intervening between the horizontal tube | this means a perfectly accurate angle is secured. Indeed, many 
plate and the top of the condense goes through the tube | thousands of tovls can be ground in which the > will be 
plate, assuming the form of a hollow ¢ iron central column precise ly the same. The idea of thus working to template 





bracing the tube plates apart. The sides of the 
pierced with long slits, through which the steam escapes to be 
condensed outside the tubes, which are packed with compres 
wood rings, first proposed, we believe, by Mr. Stimers, of 
United States Navy. } 








The water is forced in at the bottom 
centrifugal pump driven by a separate engine, and after passing 
through the tubes escapes at the top through the overflow pi 
to the sea. The tube plate is bored by a machine drilling sever: 
holesat once. The get up and finishof the engines ar+ very good. 
The crank shaft, 24in. in diameter, made at the Mersey forge, 
weighs thirty-five tons finished, or thereabouts—it hasnot yet been 
weighed. This is the shaft which the authorities would not 
permit to be sent across Westminster Bridge; our readers will 
recollect that all the circumstances connected with its transit 
through London were fully reported in 
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Close to the engines of the Hercules are those of the [nconstant, | 


of the same power—1000 horses—as those of the Bellerophon 
but actually dwarfed by their colossal neighbours. Singular 
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it may appear, the collection of machine tools at Messrs. Penn’s | 


factory presents, with one or two exceptions, little worthy of 
particular mention. The planing machines are nearly all fitted 


with screws instead of racks, and the same holds good of the | 


large slotting and vertical shaping machines. lessrs. Penn, 
however, possess one splendid machine tool worth notice. It is 
employed for getting up such crank shafts as that of the 
Hereules. Without drawings we could not hope to mal 
détails intelligible, but we shall have little difficulty in conv 
a general idea of its construction, and explaining the principle 
which it acts. 

The chances are fifty to one that any engineer, looking at the 
great shaft of the Hercules, would say that it had been turned; 
and the first demand put by many oi t) i i Friday was 
to be permitted to see the lathe in which some forty tons of 
rough iron had been converted into a beautifully-finished shaft. 
In point of fact, however, there is no such lathe at Messrs. 
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ffording accommodation for about th ‘ty horses, were 

1 They are, in their way, perfect models, The 

name h ant of each stall is placed over it. Why 
does no Penn call his horses by the names of our ironclads ? 
We noticed“ Warrior,” butfailed to find“ Bellerophon.” Thehar- 
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The rmotive power for the factory is furnished not by a single 
large engine, but by no fewer th » engines. Four of these 
are double gr 1opper beam engines of 16-horse power, three of 
these are identical; the fourth is a condensing engine, and only 
differs from its fellows in this respect. They are beautifully 
finished, and fitted with expansion puppet valves actuated by 


! regulated by Porter’s governors. The fly 


iced by Mr. Ramsbottom, of Crewe, is exten- 


rope system, intro: 
sively used. 
By the time that all thatwe have thus briefly described had been 









| examined with attention evening began to draw in, and ahasty visit 
was paid by a portion of the members of the Society of Engineers 
to the great boiler yard in Deptford. Here the boilers for the 
Hercules, fast approaching completion, attracted most notice. 
We need } ; that the workmanship througl is 
admirable. b ‘ ‘er, does not afford much to 
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we not perfectly familiar, 
ive for the time of one of 
ted engineering establishments in the w lL. One 
most important lesson could hardly have been missed by those 
who visited it last Friday. The remarkable excellence of Messrs. 
Penn’s machinery does not depend on the performance of magni- 
ficent machine tools. Tools there are in plenty, all good of their 
kind, but nearly all old fashioned. We must seek for Mr. 


Penn’s success in his own talent and the skill of his men. None 






















but first-class hands are employed, and no piece-work is done in 
any department of the establishment. Intelligence and manual 
skill can, under proper arrangements, do much more than any 
tools. It is certain, at least, that inferior workmen with the best 
possible tools will produce inferior work. Mr. Penn and his 
partners have evidently carefully borne this fact in mind—the 
civilised world knows with what results. We see the excellence 
of the marine machinery, produced by English firms, not only 
manifested in good workmanship but in good design; and with 
this last neither tools nor fitters can have anything todo. As an 
illustration we may mention a circumstance which recently 
occurred in America. Mr. Isherwood, Engineer-in-Chief to the 
United States Navy, designed a pair of engines nominally of the 
same power as those of the Sappho by Messrs. Penn. These 
engines worked up to little more than two and a-half times their 
nominal power, or to much less than one-half of whatthey should 
have done. A board of experts was called in to report upon 
them, as the ship in which they were fitted did not attain any- 
thing like her proper speed. Among other things, they stated 
that there were about sixty tons of iron more than was needed 
in the engines. The engines of the Sappho weigh little more 
than sixty tons altogether—of course without the boilers. What 
do our readers think of a pair of engines the mere surplus weight 
of which is equivalent to that of another pair by an Engkish 
maker capable of working up to double their power. 

We have wandered away a little from our subject. A few words, 
however, will suffice to detail the remainder of the proceedings 
of the Society of Engineers. The members returned to London 
by various trains and dined together at the Bridge House Hotel. 
Among those present were Mr. W. H. Lefeuvre, the president ; 
Mr. A. Williams, honorary secretary; Mr. McGeorge, Mr. Glynn, 
Mr. Howard of Bedford, Mr. Thorne, Mr. Bryant, Mr. Cargill, 
Mr. Houghton, Mr. W. Adams, Mr. Nursey, Mr. Olrick, Mr. 
Young, &e. &c. 

The system of visiting various engineering works during the 
recess is in every way admirable, and bringing, as it does, men 


together who otherwise might not see each other for months,’ 


tends to cement the good feeling and entente cordiale of the 
entire body; while it is beyond question that a vast amount of 
practical information may be acquired—mechanical engineers 
learn something of civil engineering, civil engineers of mechanical 
engineering. The benefit is mutual and interchangeable. The 
trips this season have been carefully planned, and the results are 
in every way satisfactory. 


FLASHING LIGHT FOR BEACONS AND BUOYS. 
Proposed by Messrs. D. and T, StevENSON Engineers, X&c. &Xc., 
Commisioners of Northern Lights, and designed by Mr. C. W. 

SIEMENS, F.R.S., London.* 

TuERE are parts of the coast where lighthouses alone are 
insufficient to direct ships at night in their course into harbour, 
but where our tortuous channels render it most desirable that the 
beacons and buoys, which are the only safe guides of the sailor, 
should be rendered visible also by night. 

Electric or other lamps would be impracticable for the purpose, 
as they could not be attended to in rough weather. To meet this 
want Messrs. Stevenson proposed the use of an electric flashing 
light, the electricity being conveyed from the shore to the light by 
means of a submarine cable. The method proposed by otha 
Stevenson consisted in connecting the shore end of the submerged 
cable with a source of electricity, and the other end, which was 
to be brought up to a buoy or beacon, with an induction coil and 
vacuum tubes, <A cable of great conducting power was made by 
Messrs. Siemens, of London, for this purpose, and was laid 
between the Graton breakwater and the chain pier in autumn 
1866. 

The induction coil, battery, and contact hammer, provided by 
Mr. Hart, of Edinburgh, were placed upon the breakwater, and 
the cable put into connection with the secondary helix of the 
induction coil. No spark whatever could, however, be obtained. 

A second experiment was made on the 24th August, 1866, i 
which the electrical circuit was altered, the battery being this 
time put into permanent connection between the earth and one 
end of the cable. The other end of the cable was connected with 
the contact hammer and primary coil of the induction apparatus, 
and the secondary coil directly with the vacuum tubes. 

With this altered circuit the results obtained were rather more 
successful, but not sufficiently so to enable the light to be utilised 
for the purpose intended. 

Imagining the failure to be occasioned by the introduction of the 
cable within the electric circuit, an experiment was made to deter- 
mine this point by introducing 100 yards of it laid out upon the 
breakwater. This time a decidedly better result was obtained, 
which improved when the length of cable was cut in two and the 
halves inserted in the circuit parallel to each other. A series of 
further experiments were made with various lengths of the cable 
coiled upon a drum in the storehouse, with the following results:— 
50 yards cable gave jin. spark; 100 yards cable gave fin. spark; 
150 yards cable gave jin. spark. These results were communicated 
by Messrs. Stevenson to Mr. C. W. Siemens, who discovered the 
real cause of the failures in the foregoing experiments to lie in 
the lateral induction of static charge in the cable itself, as ex- 
plained very clearly in the following letter:— 

1st October, 1866. 


** Gentlemen, —In compliance with your request I have carefully 
considered the question of establishing flashing lights on beacons 
or sea buoys. It is understood that the source of light has to be 
established on shore, and that the communication between the 
shore and the beacon has to be an electric conductor of suitable 
proportions. The cable which you lately purchased for your 
first experiments on this subject appears to me in every way well 
suited for the intended purpose, possessing a large conductor and 
a thick insulating covering, and being at the same time calculated 
to resist the action of sea water, and the chafing action of the 
waves for a considerable period of time. The mode of pro- 
ducing the flashing light by electrical discharges as originally 
suggested by you, appears also to be the true and only prac- 
tical means of obtaining the desired end, because the applica- 
tion of carbon points would manifestly be impracticable, owing 
to their rapid consumption and the necessary mechanical 
complexity of an electric lamp. The question at issue reduces 
itself, therefore, to the mode by which the transmission of 
electrical discharges through the cable can be effected—a question 
which appears to be now in considerable practical difficulties, but 
which, nevertheless, admits in my opinion of a satisfactory solution. 
The first experiments which were instituted by you at Edinburgh, 
with the aid of one of my assistants, must necessarily have 
suggested themselves in the first instance; they consisted in 
effecting periodic discharges of voltaic-induction electricity of high 
tension through the cable, and between separated metallic points 
on the beacon. The result of these experiments were thwarted in 
consequence of the considerable capacity of a cable acting in the 
manner of a Leyden jar, the cable having to be completely charged 
before a spark would issue, although the source of electricity pro- 
duced by the Ruhmkorf arrangement on shore was successivel, 
instantaneous in its action and incapable of producing the quanti- 
tative effect required of it. You also tried the modified arrange- 
ment of placing the Ruhmkorf induction apparatus on the 
receiving station or beacon in order to transmit the primary or 
battery current through the cable. The result was almost equally 
unfavourable, because the primary current was too much weakened 
by the electrical resistance and condensation in the cable to produce 





* British Association, 





THE ENGINEER. 


255- 





Serr. 20, 1867. 





an induced current of sufficient energy. This result admitted, no 
doubt, of considerable improvement by modifying the construction 
of the induction apparatus, giving oe = greater length and 
resistance to its primary circuit. But an experiment which I 
have since tried has proved to me that no really satisfactory results 
can be obtained in this manner. 

‘Another and more promising method appeared to me the 
following, to produce continuous high tension electricity on shore, 
either by a frictional machine or by the Armstrong steam apparatus 
charging the cable in a continuous manner and effecting the 
periodic spark on the beacon whenever the accumulation of elec- 
tricity supplied to effect its discharge: The experiments which I 
have tried in my laboratory prove the possibility of this plan, not 
indeed with the friction machine, but with the Armstrong steam 
apparatus, which is vastly superior to the former as to its quanti- 
tative effects. Nevertheless this arrangement will be open to 
grave objections, owing to the skilled and constant attention which 
such a machine requires, and the high state of insulation which 
would have to be maintained in the cable to withstand continually 
the charge of high-tension electricity. In considering the question 
of obtaining the maximum effect of light, I was led, moreover, to 
the conclusion that electricity of very high tension was not even 
desirable, because producing the blue and not very luminous 
discharge, but that the amount of light evolved in the electrical 
discharge was proportionate to its quantity, a fact which has been 
already pointed out by Pouillet. Under these circumstances I 
have turned my attention to the extra current which is produced 
in making a primary circuit. : 

*“*A battery consisting of four large Bunsen’s elements was 
placed upon the land station in direct and continued connection 
with the cable. On the receiving or beacon station a large horse- 
shoe electro-magnet was placed, the armature of which in being 
raised broke the general crow whereby a light discharge of the 
extra-current was produced. The lightness of the discharge was 
much increased by adopting a mercury contact, owing, no doubt, 
to partial volatilisation and combustion of the metal; but indepen- 
dently of this advantage the mercury contact, which, by a simple 
combination of parts, can be made self-renewing, appears to be the 
safest to continue in good condition for a considerable period, say 
a month, without requiring attention. 

**The electro-magnet employed has to be of rather ponderous 
construction for the development of powerful extra-current. The 
force in approaching the armaturé is therefore, say, a hundredfold 
greater than what would be necessary to break and re-establish 
the electric circuit. The condensing effect of the cable itself is no 
disadvantage in this combination, but rather tends to increase the 
magnitude of the discharges. The periods of these discharges are 
regulated by the natural inertia of the horseshoe magnet and its 
armature; but if discharges at longer intervals are desired the 
contact arrangement, moved by clockwork and placed on land 
beside the battery, will have to be added. The cable to be em- 
ployed has to be one of great conducting power, but will only have 
to transmit currents of low tension. Thus the cable you have in 
your possession is well suited to this purpose. The other appara- 
tus required would be a Bunsen’s battery of six large elements, to 
be maintained on shore, and the large horseshoe magnet, with 
contact piece attached to its armature, to be placed on the beacon. 
The cost of this apparatus I estimate at £40 per beacon, which 
does not include the battery house, the cables, nor the arrange- 
ment of lenses necessary to direct the light. I should certainly 
advocate a trial of this combination, being sanguine of a favourable 
result. The experimental apparatus which I have prepared is of 
course open to your inspection. Waiting your further communi- 
cation, I am, gentlemen, your obedient servant, 

** (Signed) C. W. SIEMENs. 

“Messrs. D. and T. Stevenson.” 


_In consequence of this letter the commissioners ordered of Mr. 
Siemens an apparatus constructed upon the principle suggested by 


This apparatus is constructed as follows :—On shore is an interval 
apparatus, which once in every minute closes the circuit of a 
galvanic battery connecting thé zinc pole to the line during half a 
minute. 

The apparatus on the beacon receives the half-minute current and 
divides it into about sixty separate flashes, which are followed by 
half a minute of darkness. These intervals are established in 
order to distinguish these lighted beacons from each other, it being 
intended to give each beacon @ different succession of periods of 
flashing light. 

The principle of the flashing apparatus is simply that of a self- 
acting make and break electro-magnet, the point of interruption 
of the circuit being conveniently placed within a reflector for the 
observation of the flash due to the extra-current. 

A beam, turning upon an axis, is held depressed upon the 
right-hand side, when at rest, by a weight. Near one end is 
an armature of soft iron immediately over the poles of a vertical 
electro-magnet. When a voltaic current passes through the 
coils of the electro-magnet the armature is attracted and lifts the 
weight, equal 701b., which is on the other side of the fulcrum. 
The further end of the beam carries an insulated platinum con- 
tact piece, which, when the beam is depressed on that side, dips into 
a dish containing mercury. The extreme opposite end of the 
beam is attached, by means of a connecting rod, to a piston 
moving in a cylinder containing oil to act as a cushion in prevent- 
ing the concussion which would ensue from the sudden attraction 
of the armature to the poles were no such arrangement introduced. 
Betweén the platinum contact and bearing of the beam is a force 
pump, whose duty it is to keep up a constant stream of mercury 
through the dish during the time the beam is oscillating. 

The electrical circuit is made from the submarine cable to the 
coils of the electro-magnet, thence, by means of a wire to the 
— contact. The mercury dish, in connection with the 

y of the apparatus, is to earth. When a current arrives from 
the shore it circulates around the coil of the electro-magnet 
through the wire to the platinum contact, the mercury dish, and 
earth, back to the battery and shore. 

Passing through the electro-magnet coils it magnetises their 
cores and attracts their armature, which approaches the poles and 
lifts thereby the platinum contact carried G the other end of the 
beam out of the mercury. Then the electrical circuit is inter- 
rupted, and the magnets lose their magnetism. As soon as this is 
the case the armature, no longer attracted, falls off by the force of 
the counterweight, and the galvanic circuit is again closed by 
the plunging of the platinum point into the mercury. The arma- 
ture is therefore again attracted and the same play kept up as 
long as the battery circuit is closed on shore. Every time the 
armature is attracted the circuit is broken and the extra-current 
a at the point of interruption in the form of a bright flash. 

he électro-magnet has two duties to fulfil—-first, to make and 
break the galvanic circuit, and secondly, to pump fresh mercury 
up into the dish to prevent the oxidised surface being presented 
twicé to the platinum contact. It consists of two poles of soft 
iron 5}in. broad, 1jin. thick, and 10in. high, screwed upon a heavy 
neu block of soft iron underneath, and encoiled by about 
826 metres of double silk covered copper wire of 3°! millimetres 
diameter. These will have together, at a temperature of 20deg. C., 
a conducting resistance of 2°3, Siemens’ mercury units. The 
armature, which is fixed to the beam, consists of a block of 
soft iron lin. thick, 6}in. broad, and 54in. long, across the poles. 
Its distance, when the beam is at rest, from the poles is about jin. 
When attracted it approaches to within jin., when it is checked 

a covering of copper filled in with paraffin, by which the 
electro-magnet is protected from sea-water and rain. 

The oil cushion is an adjunct to the flashing apparatus employed 
to soften the movement of the armature and to render its action 
uniform. It consists of a cylinder, 1}in. diameter and 2in. high, 
filled with oil, in which a steel piston moves. To allow the 
a of the oil from one side of the piston to the other the 

tter is perforated by a hole sufficiently small to present a con- 





siderable resistance, and thus to form a cushion, which gradually 
disappears as the armature sinks. 
On the operation of the mercury pump depends, in a great 
measure, the success of the m. This pump consists of an iron 
iston moving in an iron cylinder, The latter is connected at the 
ttom with a valve box with double ball valves made of platinum, 
and immersed continually in the mercury reservoir, into which the 
mercury flowing from the pump escapes. The second valve system 
at a higher le opening to the down stroke, is in connection with 
the mercury dish. Thus every down stroke by the beam forces 
fresh mercury into the dish, whilst évery up stroke draws fresh 
mercury into the pump. The valve box opening to the up stroke 
is placed at a very low level in the mercury in order to prevent any 
oxide which may be formed by thé sparks above from entering the 


um 

- The platinum contact dips about 74 of an inch under the surface 
of the mercury in the di The purpose of this dish, which is 
clvey het is to insure the operation of the flashing apparatus 
from the moment when the ba circuit is made on shore. 
soon as the oscillation is completed, new mercury flows out of 
the mouth of the pump and continues circulating as long as the 
beam continues oscillating. 

The platinum contact is soldered upon the end of a brass bolt, 
which is held in a cylindrical hole in the end of the beam by two 
nuts. This bolt is insulated from the beam by a collar of 
vulcanite. _ It is, however, connected with the end of the electro- 
magnet coils by an insulated wire passing from it along the beam. 

The battery consists of twenty elements of Bunsen’s construc- 
tion. Each element is composed of a prism of carbon immersed in 
nitric acid, and a cylinder of amalgamated zinc immersed in 
dilute sulphuric acid, the two acids being separated from each 
other to prevent mechanical mixture by means of adiaphragm of 
unglazed porcelain. The elements are contained in cylindrical 
glase jars 110 millimetres diameter and 170 millimetres high. The 

iaphragm is in the form of a cylinder 03 millimetres diameter 

and 150 millimetres high, so as to form a central and an annular 
chamber. The central chamber contains the carbon pole 180 
millimetres high, 45 millimetres broad, and 25 millimetres thick, in 
concentrated nitric acid. The annular chamber contains the zine 
pole 150 millimetres high, 95 millimetres diameter, and 7 milli- 
metres thick, contained in & solution of 5 parts of concentrated 
sulphuric acid in 100 parts of water, The resistance of each of 
these elements does not exceed 0°1, Siemens’ mercury unit, or that 
which is equivalent to about 36 metres of the wire used around 
the cores of the electro-magnets. 

On shore is an apparatus for connecting the galvanic battery 
periodically with the shore end of the submarine cable and flash- 
ing apparatus. It consists of two levers, which are alternately 
lifted in and out of a cupof mercury in such a way as to make 
the last one, which falls in or comes out, move véry quickly, so as to 
prevent any destructive effects from the spark, Which follows. 
These levers are moved by two cams turned uniformly by 
common clockwork. The cams are formed convenient for 
allowing one lever to make its up stroke slowly and ifs down 
suddenly, the other its up stroke suddenly and its down slowly, 
the strokes being timed so as to allow the ends of both levers to be 
dipped with their platinum contact into the mercury cup just before 
the second lever, with its sudden up stroke, is elevated. The first 
lever then follows slowly. The second lever dips then again 
slowly into the mercury and the other immediately follows it 
quickly. 

The entire revolution of the cams lasts about one minute, 
of which the interval during which both platinum contacts are 
plunged into the mercury, closing the circuit, may be varied by 
adjusting the cams between a quarter and a half minute, after 
which they are both out of it and the battery circuit therefore 
interrupted during the remainder of the minute. 

The latter apparatus is dispensed with if it is intended to produce 
a continuous succession of flashes. 

The action of this apparatus is exceedingly regular, and it ¢an 
be maintained at a trifling cost, having been maintained in 
continuous action at Messrs, Siemens’ telegraph works at Charlton 
for more than a month before it was sent to its destination at 
Greatham. The cost of mercury consumed was ascertained not to 
exceed one halfpenny per hour, while the renewal of the battery may 
be estimated at twopence per hour. ten Bunsen’s elements being 
employed. It may be safely affirmed that the introduction of this 
apparatus will be attended by an important saving of life and 
property. 








THE LOCOMOTIVE FACTORIES OF GERMANY 
AND AUSTRIA. 


Tue following remarks will be found to give a concise history of 
locomotive construction in Germany to the present time: — 





Name of firm, &c. Remarks. 


sent out of works, 
end of 1864. 


When founded. 
Approximate number 
Number running on 

German railways, 
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2000 | 1493 | No. 2000 is in tho Paris 
end of} Exhibition. 
1864 | No, 100 was sent out in 
. 1846, No, 1000 In 1858. 
Maffei, in Hirschau, aed 1841 | 600} 469 | 6, 600 left the works 6th 
Miinchen .. .. .» end of} December, 1866. 
1865 


A. Borsig, Berlin * .. 


« 
= 


Esslinger Maschinenfa- 
brik, belonging to Emil 1846 | 600 04 | 
c end o 


1864 


essler oo ce ee 


Company, Vienna, 
formerly Vienna Glogg- 
nitzer (Raaber) fabrik, 
founded by Haswell.. 
Richard Hartmann, inj} jg4¢ 300 192 
Chemnitz .- «2 «* ) 
G. Egerstorff, in Hanover 1846 270} 213 
Carlsruhe Machine ‘Ss 


Austrian State Railway” 
1841 580 | 492 


1848 
lisa 350 | 319 | 176, built by Kessler. 
143 at Carisruhe. 


originally Emil Kes- 
sler’s works—first loco- 
motive built «+ «« 
G. Sigil, in Vienna, and 
Wiener Neustadt, since 
belonging to W. Giinther 
F. Wohlert, in Berlin, 
builds locomotives since 
Henschel and Son, in 1847 100 76 
Cassel... «2 «+ «0 
The Vulcan Company,) | 1959 70 47 
Stettin a2..90 €e 


1857 
1850 460 | 413 | 296,"by Giinther. 
187, by Sigl. 

1850 | 130 99 
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and an order for another 
nine is now being exe- 
cuted, 

These were also for the 
Ostbahn, and seven more 
have been ordered. 

These works are on a large 


scale. 
24 These works have passed 
into the hands of a com- 
, and have been con- 
erably énlarged and 
specially adapted to loco- 
motive building. 


1860 2 


i 


Schichau, in Elbing .. 


Munich 


| 
Krauss and Company, a | New 
Schwartzkopff, Berlin. ° | 














“In addition, at the end of 1864, there » were forty-seven locomo- 





tives running on German railways which had been either built or 
thoroughly reconstructed at the workshops of the following rail- 
way companies:—At the works of Wurtemburg Railway at 
Esslingen, 17; Berlin, Potsdam, Magdeburg, 8; Taunus Railway, 
at Cassel, 6; Kaiserin Elizabethbahn, Vienna, 6; Baden Railways, 
Carlsruhe, 3; Magdeburg and Halberstadt, in Halberstadt, 2; 
Verona, 2; Brunswick, 1; Magdeburg and Leipzig, in Buckau, 1; 
paws gy Works of the Maine Neckar Railway at Darmstadt, 1; 
total, 47. ’ 

Besides the above several German firms have attempted locomo- 
tive building, but have not continued to the present time; they are 
the works Nebigen, where, as early as 1838, under the super- 
intendence of Professor Schubert, the first German locomotive, 
Saxonia, was built. 

Dobbs and Pénsgen, in Aix-la-Chapelle, constructed, in 1839, 
one for the Rhenish Railway. 

The Saxon Machine-building Company, at Chemnitz, before the 
end of 1840 had built two, one four wheeled, for the Magdebu' 
and Leipzig Railway, and one on six wheels for the Leipzig an 
Dresden Railway, which, although beautifully executed, 
important faults of design, and was soon set aside, 

acobi, Haniél, and Huysen, in Sterkrade, near Oberhausen, 
built the Rhein in 1840 for the Taunus Railway, since then this 
firm has sent out four others, 

Emundts and Herrenkohl, in Aix-la-Chapelle, built one loco- 
motive in 1842 for the Upper Silesian Railway. 

The Machine Factory at Zorge in the Hartz, delivered between 
1843 and 1845 six locomotives. 

Tischbein, in Buckau, near Magdeburg, about this time, built 
two for one of the Prussian Railways. 

At the workshops of the Hamburg and Magdeburg Steamboat 
Company in Buckau, eleven locomotives were built between the 
years 1842 to 1849. 

Lindheim and Hawthorn, in Ullersdorf, in Silesia, built two 
about 1847. 

F, A. Egells, in Berlin, in 1842 built a curiously arranged 
engine from the designs of Kufahl, for the Nilder-Schlesisch- 
Mirkish Railway, but it ran only a short time, In 1846 he con- 
structed three others for the same company. 

Hartmann and Lindt, in Heidelberg, furnished one to the Baden 
Railway. 

A. Wever and Co., in Barmen, near Elberfeld, between 1848 and 
1850, sent out four from their works. 

Washington Beyer built one for the Aiberts Bahn in 1858. 

The Cologne Machine-building Campany built two in 1864. 
Altogether forty-three locomotives constructed by firms not 
specially in the trade. 

At the end of 1864 there were 4768 locomotives running oa 
German railways, 574 of which were of foreign construction, and 
at the-end of 1866 Germany had exported to foreign railways about 
1000 engines. Switzerland, Italy, aon and Russia, have been 
the principal customers, 

The extension of the railway system in Germany has for the last 
few years required 250 new locomotives per annum, reckoning an 
engine to last from fifteen to seventeen years, and the total at 
present in use at 5250, About 330 require to be renewed annually, 
making a total of 580 for German railways alone; and about 120 are 
éxported, so, without allowing for any increased demand, German 
locomotive builders are called upon to furnish at least 700 engines 
annually; but, without doubt, this figure will soon be raised to 
750. here is, therefore, every reason to believe the two new 
factories in Berlin and Munich will find full employment, as the 
existing fourteén works are scarcely able to meet the demand. 


PARIS EXHIBITION—COAL WINDING ENGINES, 

WE have already alluded to the four or five specimens of this 
class of machinery éxhibited in the Frerich and Belgian sections, 
Two pairs of them, those by Schneider and Co., of Creusiot, 
horizontal, long-stroked, tappet-valved engines, and those of M. 
Dorzée, of Busseau, near Mons, in Belgium, are specially deserving 
of examination, and have been greatly admired by many English coal 
engineers during the season. The engines exhibited by M. Dorzée, 
which we illustrate on pages 252 and 256, are as beautifully simple 
in construction and correct in design as any piece of machinery in 
the Exhibition, and without wishing to draw invidious comparisons 
we cannot help observing on a decided case of failure of justice in 
this case, for the somewhat rambling machines of M. Guillacq, 
with the cylinders below and the winding drums above, and no 
special excellence of workmanship to redeem an already antiquated 
design, are rewarded with a gold medal, whilst M. Dorzée, as repre- 
sented in the excellént engines from the designs of M. Andry, his 
chief-engineer and the manager of his works, only obtains a silver 
medal. Admitting and lauding, as we do, the excellence of the 
French machinery displayed at the Exhibition, we cannot but con- 
sider that as clear a case of mistaken judgment by the international 
jury as it can be possible to conceive is exemplified in the decision 
on these two pairs of engines, which stand nearly side by 
side. 

As will be seen from our engraving M. Dorzte’s engines have 
inverted vertical cylinders placed on an entablature supported 
by a well-designed vertical framework, on the base plate of which 
rest the plummer blocks, carrying the shaft of the winding drums, 
The framework supporting each cylinder is cast in two parts, 
bolted on to the base plates, and connected at top by wrought iron 
bands shrunk on to the eastings. The valve gear is reversed by 
the ordinary link motion, the valvés being to a certain extent 
equilibriated. The base plates cover an area of 33 square feet on 
the foundation, and the total height of the structure is about 35ft. 
As will be seen, it is altogether independent of support from an 
building in which it may be placed. Large copper cups are attached 
to the head of the piston rod, projecting beyond the greatest width 
of the stuffing-box gland so as to obviate to a great extent the only 
inconvenience that can be alleged against inverted cylinder blowing 
or winding engines, viz., that caused by the drip of oil and con- 
densed water from the cylinder on the other working parts. 

These engines are estimated to develope a nominal force of 
200-horse power on the driving shaft, taking the initial pressureon the 
pistons at 44 Ib. to the inch, and assuming a useful effect of 35 per 
cent. for the whole stroke. The pistons, piston rods, crosshead, 
cranks, and shaft are of wrought iron; the metallic piston packing 
is on what is known as the Swedish system. The following are 
approximately some of the principal dimensions of the engines :— 
Diameter of cylinders, 3ft.; length of stroke, 4ft. 7in.; interior 
diameter of winding drums, 5ft, 1lim.; exterior diameter of arms, 
20ft.; diamseter of winding shaft, 134in.; length of rope possible 
for use, 780 yards; weight of coal and cage, 2 to 24 tons; mean 
speed of winding, 1: per minute; méan piston speed, 240ft. per 
minutes number of révolutions, 26 per minute; nominal horse power, 
200, The es are fi with a well constructed steam brake 
and with a self-acting stop valvé, which is brought into action by 
a cleat or projection attachéd to the cage, which, on passing a 
certain point on its arrival at the surface, moves a series of levers 
and cranks, which closes this valve on the steam pipe at the same 
time that it puts on the steam brake. The steam pipe and the 
ladder for ascending to the entablature are placed between the 
winding drums, a position which might not be desirable in prac- 
tice; it is, however, necessitated in the machine exhibited by the 
small spice p at the disposal of M. Dorzée in the Exhibition. 
The winding exhibited is of M. A. Andry’s most recent 
type, but during the last twenty-five years the ‘‘ Usine” Dorzée 
has turned out a large number of machines for the same purpose, 

adually perfected under M. Andry’s talented direction; nor is 
the manufacture carried ie a 2 Se ae 
chinery, mining machinery in general, boilers, sugar machinery, are 
amongst their specialities, and we ¢an only say that if all their 
machinery is as good as that which they have sent to the Exhibi- 
tion their customers will have nothing to complain of. 


So 
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NOTICE. 

*,* The office of Tue Enatneer at the Paris Exhibition 
is situated close to the promenade round the building, 
and opposite to the English boiler-house. Our corre- 
spondents in Paris will be happy to be of use to any 
of our English or continental subscribers visiting the 
Exhibition. 





TO CORRESPONDENTS. 

*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of Tuk ENGINEER 
compels us to go to press at an early hour on the morniny of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each ae ¥ 

*,” Letters intended for publication must be accompanied by the 
names and addresses of the writers,not necessarily for insertion, 
but as an evidence of good faith. : 

*.* Wecannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 

ADDRESS REQUIRED.—-A Swedish correspondent wishes to obtain the present 

of Messrs. T. Braham, stencil-plate makers. : 

D. W. M. (Newport).— We regret that we are unable to supply you with the in- 
formation you require. Write to the editor of Mitchell's Steam Shipping 
Journal. 

T. C. (Blechynden House).— You will find the best possible reply in the advertise- 
ment pages of our last impression. You will admit that the evidence substan- 
tiates all that we have said. 

WORKING MAN.—Under some conditions the hydraulic lift would be the best, 
under others the pneumatic. Either may be made to lift any weight desired. 
It is merely a question of dimensions and power, 

G. B. (Canterbury).—Wothing has been found to prevent smoke in breweries so 
effectively as Jukes’ patent grates. They are used in nearly all London 
breweries, to the exclusion of every other form of smoke-consuming apparatus. 

EXPECTANS.—You should proceed to America and try your chance personally, 
You will effect nothing by correspondence. We fear that your chance of employ- 
ment would be small, but you cannot be the worse for a couple of months’ run 
én the States. 

G.W. H.—There is no distinct work on blowing apparatus. You will find much 
information on the subject in Truran’s work, “ On the Manufacture of Iron,” 
Coulthard’s “ Treatise on Blast Engines,” “ Bourne on the Steam Engine,” and 
“* Rankine on Applied Mechanics.” 

ALPHA.—There is no distinct work on thermo-electricity. You will find some in- 
formation on the subject in Tyndall's “ Heat as a Mode of Motion,” in Ganot's 
** Elements of Physics,” and in most treatises on electricity. We fancy 
Colenso's “ Algebra ” will answer your purpose. 

A YOUNG ENGINEER.— The best authority on springs wilh which we are ac- 
quainted is ** Clark’s Railway Machinery,” You will find formule for loco- 
motive springs in ‘* Molesworth's Pocket-book.”” You will find an article on spiral 
springs, from the pen of Professor Rankine, in THE ENGINEER for November 
16th, 1866. 

IRON CRANE.—You have not mentioned whether the crane is made of cast or 

, wrought iron, but we suppose the latter. It is quite strong enough to carry the 
load of two tons, with ample margin to spare; but it has one weak point, and 
that is in the lower part of the post. You should shift the bearing nearer the 
point where the gib is attached to it, as it is very likely to fracture just below 
that point. A weight of twenty tons would either break or cripple the gib, but the 
weak point we have mentioned would not stand anything like this amount, 

THE CONSTRUCTION OF SHIPS.—Jfr. E. Homersham has sent us all the way 
from Australia a long letter and a little model of a system of constructing ships 
which he proposes. The principal novelty consists in making his vessels with 
great beam, and fitting them with two, or even three, bows and sterns, Our 
correspondent makes out a very strong case in their favour in one sense, but he 
has forgotten that such ships would not steer, and would offer an enormous 
resist Our correspondent has requested us to make the principal feature 
of his sch®me known, and to express an opinion upon its merits, The first we 
have done; as for the second, we pronounce the entire idea a mistake from 
beginning to end. 

T. B. W.—The rule as given is perfectly correct, but you have made a mistake in 
your calculations, The working pressure by the formula is 104 lb., per square 
inch, not 125 ib. At the former pressure the plates will only be required to 
withstand a strain of 10.0 0 lb. per square inch, or less than one-fifth of the 
load which good iron should carry. If Staffordshire plates are used the constant 
should be taken at 6000 lb. instead of 10,000 lb.—that proper for Lowmoor. In 
other words, the rule is, multtply double the strain per square inch to which the 
plate is to be subjected by the thickness of the plate in decimals of an inch, and 
divide by the diameter of the boiler in inches; the quotient is the working pres- 
sure. Thus a boiler is 6ft. in diameter, made of Rin. Staffordshire plates, what 
is the working pressu'e? Constant = 6000; thi ss of plate in decimals, 








"375 = 3; then 2 X 6,000 % *375 = 4500-000, and 4500 + 72, diameter of 
boiler in inches = 63°8, say 64 1b. as the proper working pressure. 
BENT WOOD. 


(To the Editorof The Engineer) 

SIR,—Will you or any of your correspondents be kind enough to supply me 
with the name of a good firm which supplies wood bent to various forms by 
steaming ? T.S. 

September 14th, 1867. 

SCIENTIFIC DISCUSSION IN MANCHESTER. 
(To the Editor of The Engineer.) 

Sir,—Your correspondent of the 30th August asks if there exists in Man- 
chester a society for the discussion of topics connected with engineering. I 
beg to inform him that the Scientific Stadents’ Association of Manchester have 
organised a mechanical branch in connection with their society, which offers 
many advantages and privileges to the younger b of the prof 
Fall particulars may be had from the secretary, Mr. Gilbert Lewis, 17, Monton- 
street, Green Heyes, Manchester. H. 8S. M.S. 











Advertisements cannot be inserted unless delivered before seven o'clock 
on Thursday evening in each week, The charge for four lines and under is 
three shillings ; each line afterwards, eightpence. The line averages eight words ; 

are charged the same rate for the space they fill, All single advertise- 
ments from the country must be accompanied by stamps in payment. 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 
the office on the following terms paid in advance):— 

Halj-yearly (including double number) 15s. 9d. 

Yearly (including two double numbers) £1 11s, 6d, 

If credit be taken, an extra charge of two shillings and sixpence per annum will 
be made. THE ENGINEER is registered for transmission abroad. 

Letters relating to the advertisements and publishing department of this paper are 
to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE; all other 
letters and communications to be addressed to the Editor of THE ENGINEER, 
163, Strand, London, W.C. 





DEATH. 
On the 6th inst., at his residence, Guernsey, Lieut.-General WARD, Colonel- 
Commandant Royal Engineers, aged 77. 
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SEWAGE. 

Tue sequestration of the municipal funds of Leamington, 
in satisfaction of a legal decree awarding damages for dis- 
charging town sewage matter into the Leam, sets in a 
prominent light, the much agitated question— What is to be 
done with the dejecta of our towns. The question is one, 
we apprehend, that will have to be contemplated under an 
aspect of fuller generalisation than heretofore; if the best 
practical conditions are to be evolved, of which the case 
admits. It seems to us that one great fault has pervaded 
each and every scheme proposed for the disposal of town 
sewage—the fault, namely, of looking at each — locality 
in a too restricted way; looking at it as involving circum- 
stances special and peculiar, instead of generally; having 


reference to every case and condition of town and city 
drainage that could possibly occur. One concourse of 
human individuals iocated on the sea shore will congratu- 
late itself on the ready means of ocean disposal for what 





in their estimation is a nuisance—an unmitigated evil. 
The inhabitants of a town or city built upon a tidal river, 
will think themselves fortunate in having the second best 
means of disposal at command. An inland community, in 
pure org nee pa will turn their sewage dejecta into the 
nearest brook or rivulet; surreptitiously, so to speak, trust- 
ing all record may be blurred out and lost to view, through 
the operation of some indefinite agency, of precise nature 
unknown. Whatever the site, the circumstances, the con- 
dition of human concourse whose dejecta have to be got 
rid of somehow, whether sea board, fiuviatile, or inland, on 
this one point all seem to be viz., that sewage matter 
is a nuisance and a thing, not to say useless merely, 
but injurious—a matter so prejudicial to the interests of 
this planet that if it could be shot away to, say the moon, 
by so much would it fare the worse with our satellite, but 
the better for ourselves. Such being the common opinion, 
let us speculate a little upon it. The opinion must be 
either good or bad, right or wrong, and, accordingly as 
argument and demonstration prove it right or wrong, so 
would the possible granting of the postulate which it 
involves be either favourable or inauspicious. It would 
be waste of time and words to adduce proof of what is 
ony well known already, that if the postulate could 

granted of shooting away all excrementitious matters 
beyond the region of the earth, then—consequent on each 
successive disposal and dependent upon it—would follow a 
period of increased sterility. Given time enough, and 
under such a discipline, the earth’s power of vegetable 
reproduction would absolutely cease; and, correlative with 
the same, the earth’s power of supporting animal life. 
There can be no doubt, we say,as to the recognised value of 
sewage matter, or, more correct] king, animal dejecta, 
as a fertilising agent if judiciously disposed of, and properly 
applied ; and if this be a proposition seeming at variance 
with the result of certain experiments often repeated, the 
case only proves, as we shall endeavour to show presently, 
that the methods of disposal and utilisation have not been 
conducted on those principles which lie within the limits of 
the case, and upon the adoption of which success could 
alone depend. The testimony of every country where 
agriculture and horticulture have arrived at any con- 
siderable development, except England, is unanimous as to 
the value as a manure of human dejecta—the chief matter 
of what one commonly calls contamination in town sewage. 
The Chinese preserve it sedulously, almost religiously; the 
Belgians are ly less careful. Throughout France the 
preservation of human excreta is insisted on as a necessity 
of economical agriculture. How comes it, then, that a 
practical people like the English act at variance with the 
custom adopted by all other people? How is it that whilst 
our neighbours sedulously preserve town and city dejecta 
we are so resolutely bent on throwing the same away? 
How is it, further, that whenever we have made attempts 
to utilise sewage matter for agricultural purposes, then, at 
best but qualified success, more usually failure, has resulted ? 
According to our way of looking at the matter the answer 
is not far to seek. 

In England the water-closet system has found such 
universal favour, and within the domestic circle of families 
has proved such a comfort and convenience, that any 
attempt to abolish it would be futile, even though aboli- 
tion were desirable. We hold that such abolition would 
not be desirable, though asserting, what hardly admits of 
denial, that the water-closet system greatly enhances the 
difficulty of the question—how philosophically and econo- 
mically to dispose of our sewage. It is easier in this case 
to say what not to do than what to do; though even the 
latter involves no insuperable difficulty according to our 
way of regarding the postulates and conditions. Amongst 
the things not to be done with sewage liquid is one often 
done, and the non-success of which, when seen and com- 
mented upon, is adduced as a case in proof of the impossi- 
bility of effecting economical sewage reclamation. We 
need not specify localities in support of what we allege ; 
but to many corporations and town councils the statement 
willcome sufficiently home that, any scheme of precipitating 
the solid matter out of sewage liquid, by lime or other 
precipitants will ever fail to achieve the results intended. 
It will fail in the double respect that the precipitated 
matter will be almost devoid of ammonia, and therefore 
devoid of the very material above all others on which 
agricultural value is dependent; and, secondly, in the 
respect that sewage water precipitated and filtered colour- 
less, will still necessarily hold a sufficient amount of soluble 
matter to do practical injury to whatever brook, river, or 
other watercourse it may be turned into. We are ourselves 
of opinion that a rational system of town drainage should 
have separate provisions for rainfall, and house dejecta, 
respectively. e believe that the system adopted at 
Milan of collecting the dejecta of human habitations in 
waterproof cesspools, and from time to time disposing of 
the contents of en by suction into movable close exhausted 
iron tanks, is the best in theory ever devised. Whether the 
best or the worst, London stands too deeply committed to 
another system to adopt the Milanese expedient. At an 
immense cost our metropolis has devised and well-nigh 
carried out a scheme for disposal of its sewage matter by 
transportation. Let not ndoners imagine, however, 
that by putting sewage matter into a sewer, there it rests 
and must rest until the terminal outlet. Let not farmers 
and manure makers solace themselves with the hope that 
by going to the outlet and collecting the outflow they can 
transfer the latter bodily, with advantage to crops, or that 
they can extract from it by some occult chemical operation, 
solid fertilising materials, Ammonia—the most valuable 
of all the products or educts of town excreta for agricultural 
purposes—being volatile, will have floated into the air and 
departed beyond recall, long before the sewage matters of 
London arrive at their = ets. An sages of ope 
London sew: matter for agricultu urposes mus 
begin by fixing the ammonia. This woul be done by 
bringing the matter into contact with oil of vitriol at an 
early period of its flow. It could also be otherwise accom- 
plished—but accomplished it must be somehow, if we ever 
mean to turn the sewage of our towns to profitable use— 
to absolve it from the evil name it has acquired—to remove 





it from the bad category of mere and incumbrances 
to the good category of things useful to man. 


THE CANAL OF THE LOIRE. 

Many different versions have been recently given of the 
object of the canal proposed to be cut in connection with 
the Loire, and the precise r4le it is intended to fulfil, but 
none of them afford accurate information respecting the 
full nature wd. pes of the. project. The principal duty of 
the contemplated canal, is to afford a supply of water to the 
plateau and ridges separating the valley of the Loire from 
that of the Seine—a locality at all times parched and 
sterile, and during the summer season unwatered by a 
single drop, This territory, possessing a most fertile soil, 
is named La Beauce, and depends for the water supplied to 
its land, and its cattle, upon the limited and precarious 
resources of wells, cisterns, marshes, and ponds. In time 
of drought these sources avail little or nothing; and driven 
by hard necessity, the farmers and landholders dispatch 
their casks and barrels, often to a distance of many miles, 
to procure water from the nearest river or other available 
supply. It is easy to imagine the trouble, expense, and 
risk of these water-seeking journeys; and the serious results 
which would follow on the occasion of a fire among 
the crops, which, dry and inflammable, would become an 
unresisting prey to the devastating element. Moreover, it 
is impossible to raise cattle upon land so devoid of moisture, 
and thus the natural fecundity of the soil is unaided by the 
cheapest and best manure procurable. Were the construc- 
tion of the canal to fulfil no other purpose than the con- 
veyance of water to a locality so much in need of it, 
thereby increasing a hundredfold the value of the land, its 
utility would still be unquestionable and its execution a 
matter of duty; but the project embraces ulterior conse- 
quences of greater importance than a work of simple irri- 
gation. It is no less true than unfortunate, that Paris is at 
the present moment very inaGequately supplied with water, 
both for drainage and domestic purposes. In fact, having 
regard to the manner in which the drainage is managed in 
London, and the cleanliness and comfort of all the arrange- 
ments in connection therewith, the system in the French 
metropolis is comparatively offensive, unhealthy, and incom- 
plete. An investigation into the quantity of water sup- 
plied to the city of Paris, omitting all question of its purity 
and wholesomeness, shows a deficiency in comparison wit 
other cities of even less magnitude. From the Dhuys, the 
Varme, artesian wells, the canal of the Oureq, the sources 
at Arcuil, and the seven pumps on the Seine, the total 
daily supply amounts to a little less than ninety-one and 
three-quarter million gallons, which is a smaller proportion 
than in other towns. Both the cities of Lyons and 
Besangon have a daily supply for each unit of the popula- 
tion of fifty-six gallons, and ancient Rome was furnished 
with 220 gallons per head per day. 

Too much importance cannot be attached to the ensur- 
ing of an ample supply of water to all towns where the 
principle upon which the removal of the sewage or the 
drainage is based, is dependent upon keeping the sewers 


and drains in a free and unclogged condition. Otherwise 
there is manifestly danger of their becoming no better than 
cesspools and receptacles for stagnant and inert fecal 
matter, which, being actuated by no other force than that 
of gravity, is not certain to be carried down the sewer 
to the common outlet, but remains eventually to choke up 


the drain, and spread its pestilential influence throughout 
the surrounding neighbourhood. With an increasing 
population, and a diminution in the present available 
sources of supply, it is high time that the Parisians take 
some active measures towards removing the present 
deficiency of water, and providing for the future want of so 
indispensable an accessory to civilised life. The ulterior 
motive which has influenced the projectors of the canal of 
the Loire, is the possibility of rendering that work con- 
ducive to the increase of the present insufficient quantity 
obtained in Paris. A considerable advantage is 
gained by making the canal subservient to the double pur- 
pose, of irrigating a large tract of country and affording a 
supply of water to a metropolitan city, for it enables the 
expense of the undertaking to be divided between two 
parties, each specially and distinctly interested in the 
accomplishment of the project. If, on the one hand, the 
inhabitants of Paris were asked to find the whole of the 
funds for carrying out a work of so great a magnitude 
they would naturally hesitate, and defer the realisation of 
the scheme until some more convenient opportunity, simi- 
larly to ourselves, with respect to gigantic projects for 
the water supply of London. Eventually, however, both 
would have to be adopted, although it would probably 
require a raging epidemic, or a decimating visit of the 
cholera, to furnish the requisite stimulus. Again, on the 
other hand, were the people of La Beauce called upon to 
undertake single-handed the execution of the enterprise, 
instead of a benefit it would prove a heavy tax upon 
their resources, and they would undoubtedly prefer 
to remain in their present state of drought, than to pay an 
exorbitant price for a system of irrigation. By com- 
bining the interests of those benefitted by the project, a 
result is obtained which would otherwise be impracticable; 
and the burden in the matter of expense by being sub- 
divided is rendered: bearable to all parties. As may be 
anticipated from the name, the canal will take its rise in 
the province of Loire, a little above Cornes, near Sancerre, 
and will advance in the direction of the forest of Orleans, 
which it will traverse, and then divide itself into several 
branches. The first of these will irrigate the valley of the 
Loire as far as Blois; another will direct its course to 
Chiteaudun; a third will pass on to Chartres; another to 
Chateau-Landin; a fifth to Fontainbleau; and a sixth to 
Paris. Upon the plan, the area embraced by this piece of 
hydraulic ——— represent that of a triangle, 
included between the Loire upon one side, and two linestermi- 
nating at Paris, one of which is drawn from Gien and the 
other from Blois. The expense of carrying out this scheme in 
its entirety is estimated at nearly t millions, an 
insignificant amount when compared with the estimate 
made by our engineers for the execution of a similar work 
for London, At the same time the population of Paris is 
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only about two-thirds of that of the English me lis, 
and the distance from which the ee supply for 
the former city is to be procured is not by any means so 

eat as the nearest source available for the supply of the 
fatter. In both instances the usual means—namely, a 
company—would be employed for constructing the canal, 
reservoirs, and other necessary details, and one has been 
nominally constituted for effecting the purpose in Paris, 
and is ready to commence so soon as the financial arrange- 
ments call be completed. The annual rent for the supply 
of water to cities, towns, villages, farms, and private 
residences is stated at 32s. for every 220 gallons per diem, 
the company undertaking the entire maintenance and 
repair of the works. Some time ago the municipal council 
of Paris authorised the city to subscribe, and approved of 
the agreement and conditions demanded by the company. 
The prospectus is prepared, and after a short interval, 
necessary to place matters aw courant, the inhabitants of 
La Beauce will be invited to lend their consent and aid to 
the accomplishment of the project. It is very much to be 
desired, and it may perhaps be hoped, that the active 
measures taken by our neighbours in a state of : 
with which we can in a less degree sympathise, may awake 
our own dormant city authorities and prompt them to con- 
sider whether one or other of the numerous schemes for 
supplying the metropolis with a greater quantity, and a 
better quality of water might‘ not be advantageously 
adopted. 





SMCKE AND STONE, 

How to get rid of smoke—visible smoke—from the 
atmosphere of our towns and cities is a question that has 
often been proposed, and so far as manufacturing chimneys 
are concerned, has been in a great measure solved. Visible 
smoke is, in point of fact, nothing more or less than an 
aggregate of carbonaceous or combustive particles, th ut 
escaping into the atmosphere—have shirked the combustive 
work they had to do, Practice has shown the possibility 
of disposing of smoke by the adoption of naturally- 
suggested appliances; and so great has been the smoke- 
consuming measure of success in manufacturing establish- 
ments, where suitable means have been taken, that hopes 
have been entertained of smoke annihilation in our private 
dwellings also. One little circumstance, however, has been 
either forgotten or ignored by most, if not all, the advocates 
of smoke abolition; the circumstance, namely, that—smoke 
or no smoke—the combustion of pit coal evolves, and must 
necessarily evolve, a certain agent that, although in- 
visible, exerts a most destructive power on things around, 
A paper read at the! ritish Association on the decay of stone, 
its cause and prevention, and of which we gave an abstract 
in our last number, places this matter in a true light. The 
facts specified by Mr. Spiller, although not new, will come 
with all the force of novelty to many. He long ago came 
to the conclusion that the corrosive action of sulphurous and 
sulphuric acids in the atmosphere—resulting from the com- 
bustion of coal fuel, operate—in large towns especially—in 
a destructive manner upon dolomite end the numerous 
classes of limestones employed in public buildings. There 
are but few persons who could not form an idea of the 
stability of a wall built up of blocks of tightly impacted 
Epsom salt. Evidently such a wall would dissolve and 
wash away—exposed to the action of such continuous 
moisture as our watery climate supplies. If, then, it can 
be proved that any of the stones commonly used for build- 
ing are subject to influences whereby their material— 
wholly or in part—is convertible into Epsom salt, then the 
succeeding stage of dissolution will be a matter too plain 
for comment. Unquestionably this often happens. It 
happens in respect to our Houses of Parliament; the 
stone of which edifice, holding magnesia as a 
stituent, and this latter coming into contact 
with atmospheric sulphuric acid, union between the two 
ensues, and Epsom salt is the result. Whence comes the 
sulphuric acid or oil of vitriol with which the atmosphere 
of English towns and cities is laden? It comes from coal 
combustion, as chemists have all along known, but 
Spiller—for the first time, perhaps—has made evident to 
the public. The presence of sulphur in coal is a well 
recognised fact; but what becomes of the sulphur after 
burning, is a question that has been slurred over; as if 
thereby the evil consequences of its evolution could be 
mitigated or evaded. Evasion there cannot be. Laws of 
nature are inexorable; and the law with which we have 
now to deal is one. Every pound of sulphur burnt—no 
matter where or how—yields a gas that, whether evolved 
amidst visible smoke or invisible products, changes inevi- 
tably to oil of vitriol, under the combined action of air 
and water; the quantity of oil of vitriol being nearly 
three times the weight of the sulphur originally consumed, 
Knowing, then, the average amount of coal consumption 
in any specified locality, and the average quantity of sul- 
phur in such coal, it is easy to demonstrate by an unerring 
calculation, the corresponding amount of sulphuric acid 
that combustion ultimately lets loose. to Mr. 








coli- 


+ 


as Mr. 








According to 
Spiller, even the best sort of coke and coal usually contains 
about 1 per cent. of sulphur; whence it follows that every 
ton of such combustible burnt generates about 70 1b. of 
oil of vitriol of commercial strength. Here in London 
the better sorts of coal are mostly employed, still the 
1 per cent. complement of sulphur on the quantity used 
can be demonstrated to yield an acid product that is 
enormous. In certain manufacturing localities—Man- 
chester for example—the coal and coke mostly used hold 
sulphur to the amount of 2 per cent. Manchester con- 
sumes about two million tons of coal yearly, from which 
datum it is easy to arrive at the certainty that Manchester 
primes its local atmosphere with no less than 120 tons 
of sulphuric acid daily. Well might the speaker remark 
this was a very fearful thing if fully seen. The first 
shower that came brought down the acid. It lay under 
the cornices of the buildings, and then it commenced to 
seize on the stone, especially if there were any iron init; and 
in this way began the disintegration. What will surprise 
thany who have casually turned their attention to the smoke- 
abolishing problem, is the opinion held by Mr. Spiller, that 
the mere obviation of black smoke—smoke, that is to say, 





a a : 
in the ordinary acceptation of the term—would intensify 
the objectionable acid reaction. He looks upon the fuli- 
ginous carbon, smoke-deposited, as being rather a Fiat ts 
tion than otherwise against the corrosive action of oil of 
vitriol simultaneously evolved. Be this as it may, there 
can be no doubt that atty consideration of the best means 
of abating the deleterious action of smoke that stops short 
with a means of consuming visible black smoke only, taking 
no cognisance of invisible acid products, fails to attain the 
limit of innocuity which circumstances require, and which 
probably will some day be achieved. We should have 
been gratified if Mr. Spiller, in the course of his remarks, 
had expressed some opinion as to the practicability or im- 
practicability of collecting the sulphuric acid evolved—or 
rather produced—by coal combustion; and, whilst abating 
what now is a nuisance, turning the redeemed acid to com- 
mercial account. Oil of vitriol constitutes the starting 
point for at least nine-tenths of the chemical arts. It is 
not over much to affirm that, either directly or indirectly, 
sulphuric acid is concerned in the well-being—nay, the very 
existence—of ninety-nine hundredths of all chemical manu- 
factures. For sulphuric acid there is no fluctuating market. 
A ready sale is commanded for all now manufactured, and 
if double or treble the existing quantity could be economi- 
cally produced it would be made readily available. 
Coming to the mode of specific manufacture, every pound 
of English oil of vitriol made and sold is produced either by 
the burning of sulphur in the first instance, or something 
holding sulphur. Now, after listening to Mr. Spiller’s 
exposition, the first question to present itself to a specula- 
tive mind will probably be the following, viz.:—Whether, 
instead of burning sulphur, or minerals containing sulphur, 
in factories specially arranged, with the object of collecting 
an invisible product of combustion and changing it into 
oil of vitriol, it may not be possible, through the adoption 
of some mechanical device—and none else is needed, the | 
chemical conditions being plain enough—to utilise the vast 
amount of sulphurous fumes to which coal combustion 
gives rise. It would be a grand solution of the smoke 
difficulty if at some future period—the sooner the better— 
some clever engineer should devise a means for intercepting 
the smoke of cities and towns, turning it into oil of vitriol. 














ALGERIA. 
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the enterprise of the explorer, and the warlike propeusities 
of the soldier and adventurer. Gifted with the power of 
acquisition, the colonist must also possess the determination 
to retain. Omitting one or two unimportant insular loca- 
lities Algeria constitutes the sole colony belonging to 
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France, and it is questionable whether that oughi 
be regarded not as a colony, but in a light similar to that 
Sf ome Inais rovine hich we hold essentially by = 
of our Indian provinces, which we hold essentially by fore« 
of arms. Lying so close to the shores of the mother 
country it is singular that more progress has not been 


made in developing the great internal resources of this de- 


pendency. The actual progress made during the last 
fourteen or fifteen years in the various branches of com- 
merce and industry—the unerring indications of natural 





prosperity—may be briefly summed up. ‘The general com- 
merce of the colony with France and other countries has 
risen from six to a little over ten millions sterling, while 
the’ tonnage has more than doubled itself. In the item of 
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Sardinia, Corsica, and numerous other localities, Algeria 
possesses mines of wealth, long hidden stores of riches, and 
vast natural resources, promising brilliant success and 
reward to the enterprising capitalist who becomes the con- 
cessionaire of these unregarded treasures. Endowed with 
a soil eminently fertile and adapted for the cultivation of 
the most remunerative d i 
a fair field for the exertions of the agriculturist. It would 
also evidently itself derive more benefit from the employ- 
ment of capital in this particular direction than in any other, 
and the first step towards the permanent amelioration of 
the tillage must be the construction of a complete system 
of irrigation. Reservoirs must be provided for collecting 
and storing the vast quantities of rain-water which are an- 
nually lost, canals must be cut, dams and weirs constructe l, 
1 d local supplies rendered available by 
the sinking of artesian walls. Everywhere necessary, Wa 
in Algeria is indispensable to the success of any agricultural 
enterprise. It is impossible to suppose that colonists will 
emigrate to a country, will take possession of land, and 
cultivate plantations, where the fair fruits of their industry 
may fade away before their sight, withered and parche 
beneath the scorching beams of a tropical sun, without a 
drop of water to alleviate the effects of his burning rays. 
The value of irrigated to non-irrigated land is as ten to 
one upon the smallest calculation, and not only in Algeria, 
but in Syain and elsewhere, the proportion is frequi ntly 
considerably higher. 

One of the productions of the colony indige nous toi 
soil is flax, which arrives at mat rity in about nine 
weeks, and is grown to great perfection on the p! 
Mitidja, where the last ten years have doubled the quant 
originally produced. With respect to the quality, it was 
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considered sufficiently good to deserve a gold medal at the 
Exhibition, and the exportation from the colony has 
reached a high figure. It is the cotton especially that 
suffers from the want of a supply of water at the proper 
season, and for this reason, notwithstanding the excellent 
results that have attended its planting, its introduction is 
very partial. The cultivation of tobacco brings in a safe 
return; and some foreign grasses, of a nature akin to esparto, 
serve for the manufacture of various sorts of paper. 
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Although the introduction of capital into a new 
country must in some way or other tend to benefit it, 
yet the manner in which it is expended may materially 
enhance the advantages arising from it. In pther words, 
it is easy to understand how a large amount of money may 


be expended upon an undertaking which, beyond the 
absolute employment it might afford and the opening up 
of an isolated route of communication, would, do the 
country little or no real benefit, but would. simply be for 
the advantage of the capitalist alone. Until the condition 
of the railway system in Algeria is improved, branch lines 
constructed, new roads made, and the whole intériial inter- 
communication brought into more intimate union, it will 
be impossible to work the iron, copper, lead, and silyer 
thines existing in great abundance in the interior of the 
country, and many of which are exceedingly rich in pure 
ore. It is the opinion of our neighbours themselves that 
the inducements which the natural resources of the colony 
hold out to intending emigrants are in some measure 
counterbalanced by the system of management adopted by 
the Government, which is capable of considerable altera- 
tion with advantage. The military element predominates, 
frequently to the total exclusion of civilians; but this is 
an evil which must always accompany the occupation of 
any country, in which the aggressive party maintain 
their possession by force of arms. It is exactly the same 
with ourselves in India, One of the great and just 
grievances complained of by the civil engineers sent out 
from this country to India is, that nearly all the higher 
positions in the executive department are bestowed upon 
military men, and that it 1s a common occurrence for 
officers completely ignorant of the profession to be placed 
in authority over civilians who are bond fide engineers. 
Not only in this particular is there room for improve- 
ment, but also in the manner in which the colony is 
governed by the regulations referring to its inhabitants, 
which are of too stringent a nature to invite that ¢on- 
fidence which first comers have a right to expect. Ina 
new country for a time many laws, and ordinances which 
prevail in older and more civilised communities may be 
safely dispensed with or suspended for a period, to enable 
the settlers to enjoy that freer intercommunication, and 
exemption from many liabilities and demands which the 
exigencies of the circumstances require. A completé re- 
modelling of the maritime regulations is urgently needed, 
for at present the law forbids a foreign vessel to take in a 
cargo at any of the Algerian ports, and the result is that 
English vessels, for instance, bringing coal to the colony 
cannot calculate upon a return freight. As a natural con- 
sequence the charge for coal is very high in order to 
pay the expenses of the return voyage, yet, of all 


riptions of imports, coal is one that should be 
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particularly encouraged, and every facility afforded by the 
Government for its introduction into the country at the 
lowest possible price. 

The aid of a powerful company, with large funds at their 
disposal, together with the active co-operation of the state, 





ty 
are the means whereby to carry out the extensive works so 
indispensable to the future welfare of Algeria. With this 
object in view an Algerian Society has been formed, 
and has already commenced upon a small and pre- 
y those labours which, if success- 
y conducted, will render the colony a valuable 
acquisition to France, anda source of profit and wealth 
to the colonist and inhabitant. According to the pro- 
spectus of the new company a capital of four millions 
is to be devoted to the purposes of industry and agricul- 
ture, comprising the construction of public works; the 
opening up of mines and quarries; the utilisation of woods 
and forests; the execution of all necessary hydraulic works, 
and the erection of manufacturing and engineering esta- 
To effect the accomplishment of these impor- 
tant objects, or at least to produce certain and tangible 
evidence of their ultimate completion, a period of six years 
is accorded to the society, and the conditions agreed to 
embrace not merely the execution of the proposed work, 
but a payment into the treasury of a certain realised sum 
every three months. Upon its part the treasury engages 
to reimburse the society for the advances by means of 
annuities calculated to return so much interest, and also to 
include a sum sufficient, after the lapse of fifty years, to 
the shareholders, pay all expenses, and place the 
De of the property and works in the hands of the 
tate. About a quarter of a million acres is the extent of 
land contemplated to be submitted to the operations of the 
company, for which an annual rent is to be paid of four 
pence per acre, This large amount of territory is divided 
among three provinces, Alger, Aran, and Constantine. 
The first of these embraces seventeen thousand acres, the 
second eleven thousand, the third a hundred and ninety 
thousand—the remaining portion of the total amount is 
ot yet portioned out. Similarly to all enterprises of this 
description the returns, particularly in the localities where 
1 and irrigation works are carried on, will accom- 
pany the expenditure, and after the first outlay has been 
incurred, the profits will rapidly accumulate. In the mean- 
time, with the view of husbanding its resources, the society 
has lodged a large amount already with the treasury, 
receiving an interest of 54 per cent. It is scarcely neces- 
wy to add, that the operations in the colony have been 
restrained hitherto within a small compass, by the same 
‘auses which have produced so complete a paralysis of 
business everywhere else, but with the turning tide they 
will be pushed on with a vigour and energy proportional 
to the importance of the undertaking, the wealth of thé 
ciety, the gravity of its obligation, and the prestige of the 
parent country. 
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NAvAt Encinrrrs. — The following appointments have been 
made by the Admiralty:—George Rock, chief engineer, to the 
Tamar; George G. Bardin, chief engineer, to the Asia, for charge 
of the engines of the Edgar; William Saunders, William Inglis (B), 
and Joseph L, Rastrick, engineers, to the Nelson; Henry C. Jon 
engineer to the Asia, for the Ringdove; Alexander Stewart ond 
William M. Haddon, first-class assistant-engineers, to the Hibernia; 
Robert H. Andrews, acting second-class assistant-engineer, to the 
Rattlesnake; Peter Steil, chief engineer, to the Asia, for charge of 
engines of the Hector; and Edwin W. Boulton, first-class as - 
engineer, to the Lion, for service in tenders. 
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THE NORTH LONDON RAILWAY. 

No subject can prove more interesting to a large section 
of our readers than railway management. We do not 
refer to the operations of directors, or the duties of traffic 
managers. e use the words “railway management ” in 
a limited sense ; we confine ourselves simply to the work 
performed by locomotive superintendents; and ever thus 
narrowed the subject includes more than could possibly 
be considered in the compass of half-a-dozen articles like 
the present. It will be readily admitted—because the 
statement cannot be disputed by any sane man, whatever 
his prejudices may be—that on the skill, talent, and energy 
displayed by a locomotive superintendent, the prosperity 
of any railway must in great measure depend; and the 
railway workshops of the kingdom, as a rule, represent 
the latest advances in mechanical science; and as well in 
their thorough organisation as in the practical skill dis- 
played by those who manage them, they set examples to 
engineering firms all over the world which are well 
worthy of imitation. We have often heard it said, how- 
ever, that it is only on great lines that much is to be 
learned; that at such places as Crewe, or Swindon, or Ash- 
ford alone, can the locomotive superintendent be seen in 
perfection; and that it is only under the conditions of 
working a great line that a first-class system of locomotive 
construction can be fully developed. We do not dispute 
that such a proposition contains a certain amount of truth, 
but we believe it may be shown that mere length of line 
does not in itself exert any peculiar demands on the skill 
of the engineer, while many short lines in various 
parts of the kingdom are worked with success under very 
peculiar and difficult conditions of traffic, making heavy 
calls on the abilities of those in charge of the rolling 
stock. We need not search long for a case in point; we 
find it ready to our hand in the North London Railway; 
and as this line presents many and exceptional features of 
interest, we believe that some particulars of the system 
under which the locomotive department is managed may 
prove both useful and acceptable to our readers; and this 
the rather that the line pays 54 per cent.—a sufliciently 
unusual fact in these latter days of railway calamity. 

In length the North London Railway is sufliciently in- 
significant. Altogether its track measures under twelve 
miles; but in these dozen miles as many inclines, curves, 
and stations are included as would serve for one hundred 
miles of average line. Starting from Chalk Farm, a 
northern suburb close to Primrose-hill, the line runs in an 
easterly direction, crossing the coal yard of the London 
and North-Western Railway, to Camden Town. It next 
crosses the Midland, and intmediately afterwards the Great 
Northern Railway, and so on to Newington. Between 
this point and Chalk Farm there are three stations—one 
at Camden Town, another at the Caledonian-road, and the 
third at Islington. Newington station is a junction, a line 
turning off thence nearly at right angles, and running into 
the beautiful station, finished only within a very few 
years, at Broad-street. The next station to Newington on 
this branch is Dalston. There also is a junction connected 
with the main line which runs eastward from Newington 
through Kingsland—where there is another station—by a 
sharp curve: these two branches form the arms of a Y, 
Dalston constituting the base. 

Between Dalston and Broad-street the line is doubled, 
and has two stations, one at Haggerstone, the other at 
Shoreditch. Returning to the main line, we find it still 
running towards the east past Victoria Park and Hackney 
stations to Stratford. From Victoria Park a line branches 
off sharply to the south, running through Old Ford to 
Bow, a short distance beyond which it joins the Great 
Eastern line by an abrupt curve and a heavy incline, over 
which trains are run to Fenchurch-street. Another branch 
from Bow crosses the Barking and Tilbury line, the Lime- 
house canal, and finally joins the Blackwall Railway near 
the East India Docks, It is in contemplation to join the 
North London with the Barking and Tilbury Railway by 
a short line from Bow, but the works have not yet been 
commenced, 

North London trains are now run over the Hampstead 
Junction Railway and the North and South Western 
Junction Railway to Kew. Confining our attention, 
however, to the North Loudon Railw ay proper, we find 
its working attended with many difficulties. The line 
abounds, as we have said, in unusually sharp curves and 
steep inclines; one of these latter, near Haggerstone, being 
of considerable length, and having a rise of 1 in 60; 
while between the Caledonian-road and Dalston the incline 
averages 1 in 100, In all there are on the main line, 
properly so called,-no fewer than thirteen stations, 
including the termini, or on an average nearly one 
to the mile. The magnitude of the traffic will be 
understood when we state that five hundred trains of 
all kinds pass through Bow in the day. ‘The passenger 
traffic is very heavy, the average trains consisting of 
twelve carriages, providing accommodation for 600 pas- 
sengers, and these trains are frequently crammed to suffo- 
cation although they are run at five minute intervals. 
The goods tratflic, too, is exe -ptionally heavy, as many as 
fifty loaded cattle wagons constituting a train. To work 
such a traffic with ease, expedition, and economy pre- 
sented noordinary problem. Letussee how it has beensolved. 

It is not to be supposed that the traffic was from the 
first what it is now. A few years since its proportions 
were far more moderate, and the line was easily worked by 
comparatively light engines. Recently, however, the 
demands made on these engines became far more than they 
could satisfy, and Mr. W. Adams, the locomotive super- 
intendent, was compelled to introduce a new class of 
engine presenting many remarkable features. If our 
readers will turn to THe Eneineer for March 2nd, 1866, 
they will find the first of these standard engines described. 
It will be convenient, however, to recapitulate their more 
important features. 

As a consequence of the peculiar conditions under which 
the traffic is worked, it became necessary to provide 
engwies capable of getting away from the stations with 

at celerity, and it. was also necessary to pull up the trains 
in the shortest possible time. As to the means of retardation 








we shall speak in a succeeding article. The conditions 
could not be fulfilled without using engines of great power. 
Those recently built by Mr. Adams weigh not less than 
forty-two tons, of which about thirty-two are carried on 
the four drivers, and the remainder on a four-wheeled 
bogie. The engines have four coupled driving-wheels 
5ft. 9in. in diameter, 17-inch cylinders, and 24-inch stroke. 
A larger diameter could not well be got between the single 
inside frames without turning the valve-chests over the 
cylinders, an objectionable expedient. In order to com- 
pensate for the comparatively small size of the cylinders a 
pressure of 160 Ib. of steam is carried, and this, acting for 
about three-fourths of the stroke when the engines are in 
full gear, suffices to get the trains out of the stations 
with remarkable celerity. The engines are provided with 
wing tanks, holding, when full, about 1100 gallons of 
water. The most remarkable feature about them is the 
bogie on which the forward end is carried, constructed 
under Mr. W. Adams’ patent, illustrated in Taz ENGINEER 
for January 12th, 1866. Two classes of bogie only have 
hitherto been used on any railway. One is represented by 
the simple four-wheeled truck swivelling on a central pin 
and steadied by moving on broad frictional surfaces, or very 
rarely, on inclined planes; the other is the well-known Bissel 
bogie, made sometimes with two, somtimes with four wheels. 
In this the swivelling centre is at a point somewhere 
beneath the barrel of the boiler, and invariably far in 
the rear of the wheels. This arrangement possesses the 
advantage that the axles assume a radial direction 
on curves; but it possesses the great disadvantage as 
well that, the centre of impulse being behind the wheels, 
the whole affair has a constant tendency to turn to one 
side or the other of the track. This is prevented, and the 
bogie steadied by inclined planes up which blocks fixed 
to the forward end of the engine must slide when the bogie 
shifts right or left on curves. Even in theory these re- 
present a considerable resistance, for it is obvious that until 
the strain due to the curve tending to force the bogie 
right or left is sufficiently great to lift the whole forward 
end of the engine bodily through a certain distance 
depending on the angle of the inclined steadying planes, 
no swivelling motion can take place. In practice the 
engine forces its way into the curve with much scrooping 
and grinding until the vis inertia of the engine and the 
unavoidable binding which occurs between the inclined 
surfaces are overcome. ‘Then the bogie lurches suddenly to 
the right or left, as the case may be, and is held in its new 
position against the action of the inclines tending to 
restore it to its normal position, only by the pressure of 
the flanges against the outer rails. This peculiar action 
is very apparent in the engines working the Metropolitan 
Railway, and is one reason why Mr. Bissel’s bogie enjoys 
comparatively little favour in England. It is better than 
no bogie at all, but not much better. It enables an 
engine with a long wheel base to be forced through a 
curve which it would not otherwise traverse, but it oes not 
greatly reduce friction. The common four-wheeled truck, 
although free from the objections to the inclined plane 
arrangement, is very defective in that it really permits 
no lateral movement in the forward end of the en- 
gine it is easy enough to make two points touch a 
circle, These two points are represented by the four driving 
wheels, but it is obvious that in going rounda curve if the 
driving wheels are in their normal and proper position on the 
rails the centre of the leading buffer beam must lie 
some distance to the outside of a line drawn exactly between 
the rails. The four wheeled common bogie is useful, 
however, in that it permits the leading axles to radiate, and 
imparts a certain degree of flexibility to the wheel base, 
besides distributing the load over a greater length of rail 
than would be otherwise possible. Mr. W. Adams’ bogie may 
be regarded as a combination of the best features of the 
Bissel and the common truck. It is fitted with four 
wheels, 3ft. in diameter and spaced 6ft. between the centres, 
and the impulse being given from a central point, no 
inclined planes are required to steady it. Its axles radiate 
just as do those of the common bogie; instead, however, 
of being fixed by a central pin in such a way that the 
centre of the buffer beam must invariably be in the centre 
of the rails the engine is carried on a species of bridge 
girder crossing the truck frame. In this girder is a slot, 
and the bogie pin isso arranged that the truck can move bodily 
in a lateral direction through a distance of din. on either 
side of the central line of the engine. As a consequence, in 
passing round curves, the length of the wheel base is 
virtually reduced to the distance between the centres of 
the four coupled drivers. In this respect the action of the 
Bissel bogie resembles that of the Adams bogie, but the 
latter has the great advantage that there is no contest 
between the influence of the rails on the flanges of the 
wheels tending to force the truck to one side, and that of 
the inclined planes powerfully tending to prevent any 
lateral deviation’ whatever. Again, in the Bissel bogie 
the engine must be, for all practical purposes, regarded as 
being carried on four points, the centres of the compensa- 
ting levers to the driving wheels constituting two, and the 
double inelines the other two points of support. 
But on lines with S curves, in which the super- 
elevation of the rail rapidly changes from one side 
to the other, it is of great importance—of an im- 
portance not generally understood, seldom or never 
practically recognised as it should be—that the engine 
be carried on but three points of support. In the 
Adams bogie the greater portion of the weight of the 
leading end of the engine is supported centrally on a 
species of cise surrounding the bogie pin, and resting on a 
heavy ring of india-rubber. The space between the axle 
boxes is spanned by a single inverted spring on either 
side, and the effect of the whole arrangement is that the 
utmost flexibility is imparted to the forward end of the 
machine, the engine being virtually supported on three 
points only. We recently spent several hours on the buffer 
beams~of three or four engines fitted with Mr. Adanis’ 
bogie working the ordinary traffic of the North London 
Railway, and we state nothing more than the bare fact 
when we say that in freedom from jar, or vibration, or 
lurching, the forward ends of these engines are not excelled 





by the easiest first-class carriages in England, On entering 
a moderate curve the deviation of the track takes 

so quietly that it is scarcely perceptible, except to the 
eye, and even when taking a pair of facing points at twenty 
miles an hour, and turning off sharply right or left, the 
jerk was quite insignificant. In passing over joints or 
crossings there is no perceptible jar whatever. That appears 
to be completely taken up by the six-foot bogie springs 
and the india-rubber cushion to the bogie-pin; and there 
is none of that scrooping, grinding noise usually heard in 
passing round sharp curves. Indeed the engines run with 
remarkable silence over the worst portions of the road, 
if we except the thunder of the blast-pipe exhausting steam 
of 140 lb. pressure, or thereabouts, through a 5-in. orifice, 
when leaving the station or descending a heavy gradient, 
and where the line was tolerably straight the sensation 
more resembles what that of flying must be than any 
other which we can imagine. The wear and tear of 
flanges is reduced to a surprisingly low point. The en- 
gineer of a Scotch line on which the Adams bogie has 
been adopted, on being asked the other day “how his 
sleepers got on,” replied, “that for all he could see they 
never touched the rails, and were not of much use, but as 
they were not in the way he would not take them off.” 
The jest contained a good deal of truth. Mr, Adams’ 
bogies have ‘now been in use for an extended period. They 
have done good service, and in our opinion represent an 
improvement in the locomotive construction, 

We have thus far touched but slightly on the working 
of the North London Railway. We shall return to the 
subject next week, when we propose to give some parti- 
culars of the locomotive factory at Bow, which, although 
small, is not devoid of interest. 

LITERATURE. 
A Treatise on Harness, Saddles, and Bridles. By A. Davis. 
Horace Cox, Strand, London. 1867. 

NorwirHstanpbinG the evil days which have come to us, 
not a few engineers manage to keep a carriage, or at least 
a horse. A notice of a work treating of things appertain- 
ing to horses and stables is, therefore, not out of place in 
our pages. Mr. Davis's little work is well written and 
amusing, and contains not a few useful hints. He notices 
at some length all the improvements in the construction of 
saddlery and harness for which patents have been secured. 
Not a few of these patents are very funny. One taken 
out in 1780 by a Mr. Lindon is for a “scoop saddle, so 
arranged as to form a cavity in the nature of a box, which 
will contain two shirts, two pairs of stockings, a waistcoat, 
and a pair of breeches; also an oilskin case in the middle, 
easily to be come at in case of rain.” In 1780 a Mr. 
Mark Bull patented a saddle “upon which is a machine 
for supporting an umbrella, being far more complete than 
anything hitherto invented.” ‘The two should, we think, 
have been combined. Fancy a man taking a little riding 
tour seated on his portmanteau, with a gig umbrella over 
his head! ‘The chapter on military saddles might have 
been extended with advantage. The authurised weight of 
the Government saddle complete, with girths, stirrup- 
leathers and irons, crupper, set of shoes and nails, &c., 
but without arms or valise, is 38lb. Need we point out 
how important it is that this load should be reduced, 
especially for such service as horses will have to perform 
in Abyssinia, 





TRIAL TRIP OF THE LORD WARDEN. 

Her MaJesty’s iron-plated screw steamship Lord Warden, Capt. 
W. R. Rolland, was taken ontside the Plymouth breakwater on the 
13th inst., to be officially tried at the measured mile. The Lord 
Warden is the sister vessel to the Lord Clyde, and was designed 
by the present Chief Constructor, and laid down about the sare 
time as that ship and the’Bellerophon, but owing to the delay in 
the completion of the vessel she has only now had her speed 
tested at the measured mile with her full load on board. She is 
280ft. long, with a breadth of 58ft. Yin., being 4067 tons burthen. 
The engines, which have three cylinders, on Mr. Sells’s plan, are 
of 100U-horse nominal power, manufactured by Messrs. Maudslay, 
Sons and Field, and were fully described in Tue ENGINEER, with a 
complete drawing, vol. 21, page 474. The cylinders are 9lin, 
diameter, with a stroke of 4tt. Gin. The vessel at the trial was 
fully rigged and complete in every respect for sea, with her 
armament complete and with stores for six months’ consumption, 
and 50£ tons of coalon board. Her draught of water was 23ft. 7jin. 
forward, 27ft. 8in. aft, giving a mean draught of 25ft, Sin. 
The screw propeller is four bladed, 22ft. 9in. in diameter, the blades 
have an increasing pitch, the mean of the pitches being 21ft. 44in., 
as tested by the dockyard official. During the trial the upper edge 
of the blades were immersed about 3ft. Sin. Six runs were made 
at full power with the following results:—Ist. mile, steam, 29 Ib., 
revolutions, 63, speed, 13°636; 2nd mile, steam, 29 Ib., revolutions, 
634, speed, 13°235; 3rd mile, steam, 291b,, revolutions, 634, speed, 
14-062; 4th mile, steam, 28 lb., revolutions, 634, speed, 12°950; 
5th mile, steam, 28 1b., revolutions, 634, speed, 13°740; 6th mile, 
steam, 271b., revolutions, 63, speed, 13°330. The mean number 
of revolutions during the six runs was 63°327, the mean pressure 
on the piston, 19°9 lb., giving an indicated power of 6705 horses; 
this we believe is the highest reeorded indicated wer | 
any vessel over the measured mile, with the exception of H. M. 8, 
Agincourt with a nominal power of 1350 horses. The mean speed 
ot the vessel during the six runs was 13°496 knots. 

The temperature of the superheated steam was 278 deg. at the 
commencement of the trial, rising to 306 deg. towards the end. At 
the-after end of the stoke hole the temperature was 85 deg., at the 
middle 113 deg., and at the forward end 100 deg. Four runs were 
afterwards made with half of the boilers, with the following 
results:—Ist mile, revolutions, 52, speed, 12°121; 2nd mile, revo- 
lutions, 523, speed, 11°215; 3rd mile, revolutions, 524, 
12°329; 4th mile, revolutions, 53, speed, 11°465. The mean 
number of revolutions during the four runs was 52°52, the m 
pressure in the piston 14°60 lb., giving an indicated power of 
horses. The mean speed of the vessel was 11°777 knots. This 
amount of power is very great considering that only one half the 
boilers were in use, and gives 1 indicated horse-power for every 
2% square feet of heating surface, and 114 indicated horse-power 
for every square foot of grate surface. 

The temperature of the superheated steam was 310 deg. at the 
commencement of the trial, and 316 deg. at the end. The 
temperature in the stoke hole at the commencement of the 
half boiler power was 85 deg. at the after end, 116 deg. at the 
middle, and 94 deg. at the fore end.. At the end of the trial it 
was 86 deg. at the after end, 106 deg. at the middle, and 97 deg. 
at the fore end, ss 

The speed of the screw through the vie at ms 
was 13'308 knots, giving an apparent negative. ; o} 
The trial waa condusted under the charge of of 
Indus; the engines being under the charge of Mr. ‘ 
behalf of the manufacturers. 
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LETTERS TO THE EDITOR. 
PE of owr 





PATENTS OR NO PATENTS. 


$m,—That my previous letters on and about P. L. Reform have 
been received with such unmistakable demonstrations of scientific 
reserve means, perhaps, only ‘‘ aufgeschoben ist nicht aufgchoben,” 
** reculer pour mieuxsauter ”—** payment deferred,” in brief English. 
Or it might be due to the diplomatic tact of those who know 
beforehand that their counterpleas will improve much more in 
keeping than by being shown up. There is also fashion in these 
newspaper rows of the silly season; the erection of drinking 
fountains preceding a regular supply of water not unfrequently by 
six or seven years’ time. I prefer, however, to think that my 
present patent penmanship has been drifted into the doldrums 
merely though my own tedious way of tacking about in search of 
the slumbering popular breeze. 

Being anxious to disencumber the question before us from all 
corollaries, and to limit it strictly to the one issue, ‘* patents or no 

atents,” I felt unfortunately compelled, not only to put forth a 
arge amount of mere dry Ae 9 pleading -sawdust without 
butter—but also to place patent law repeal in a very cruel, harsh, 
revolting aspect; and thus I may have been repelling and annoying, 
where in reality I wanted to attract, any biting Saturday after- 
noon circumlocutions to the contrary thereof in any wise not- 
withstanding. 

It-seems so cynical—does not it? ‘‘ When a poor man has been 
spending years of labour and thousands of pounds in trying to 
cheapen a certain useful commodity—say, a journey to Paris or a 
fire-grate, and has at last succeeded, that every rascally thief 
should immediately be at liberty” you know the 
remainder. 

Permit me to explain. Had I been free to treat my subject 
judicially, to sum up both sides instead of pleading for one side 
only, I might very likely have written more business-like and 
much more pleasantly, and it would then also have appeared that 
apart from his studies on public somnolency, ‘‘ F. L.” sympathises 
as warmly as any of his taciturn opponents with the good there 
is in patents—good even to this day. 

He hopes, for example, we shall always preserve the present 
patent office and patent museum, as a national central repository 
of useful technical knowledge. He is—and I know his views inti- 
mately —even sanguine that we shall greatly improve them as such. 
Instead of merely attracting waste paper and useless models towards 
a certain great big, dark, narrow, dusty, drafty, and uncomfort- 
able old curiosity shop, ‘‘ these well-planned institutions,” says he, 
‘* ought to become much more useful than they are at present in dis- 
tributing technical discoveries for practical adoption, which latter 
is after all their main legitimate object. There is no necessity 
whatever why meddling with novelties should continue to be the 
dangerous game it is at present; it ought rather to become the best 
paying of any, if but we had that liberty of eyes and ears which 
Prussia or Switzerland possesses.” 

En parenthése, are not the ** technical education” apostles of the 
present dead season somewhat in danger of erecting ‘ drinking 
fountains without water pipes?’ Given technical education, and 
given also patent lawsuits, dare any one venture to apply or use 
the former in view of the latter? 

To continue that long-promised defence of patents, I hope patent 
law in its repolished state will always provide that the present patent 
agents and patent lawyers shall be ewok to live, and to be as pros- 
perous and as happy as any other men. Again, I hope law- 
makers will always levy a good heavy tax on those who take out 
patents or their equivalent merely in order to supply themselves 
with neat little “advertising dodges.” ‘‘F. L.” hopes further, 
when he is not wilfully one-sided, that the Legislature will always 
provide the poor inventor with legal facilities—such as trade mark 
law orcopyright law afford —to prove inan easy, inexpensive manner 
the priority of his inventions, so that whatever credit, prestige, or 
profit attaches to breaking the egg of Columbus first, may justly 
accrue to him who did it. And, finally, I hope the sentiment will 
never go out of fashion that ‘‘ meritorious inventors ought to be 
rewarded,” On the contrary, I trust whenever meritorious inven- 
tors want to be rewarded, we shall in future know ‘‘ by whom and 
how.” The actual constitution of things is obviously inadequate 
beth in Prussia and in England, however generous the citizens of 
either countries may show themselves when generosity seems to 
cost them nothing. 

The present series of letters, however, appeared to me scarcely 
the proper place for expressing these sentiments of mine. First, 
there is nothing novel about them worth telling; and, secondly, I 
was much afraid I should unawares mix “ploughing” with 
“reaping,” or “reconstructing” with ‘‘ pulling down;” but, above 
all, I dreaded treating my subject once more, and many times too 
often, *‘ impartially.” 

In this I doubt not you will sympathise with ‘‘ F. L.,” whatever 
your remaining opinions. The real evil of the old bygone patent 
controversy of five years ago was always its cold, frigid, passion- 
less impartiality. For, some way or other, everybody agreed 
partly with everybody, quarrelled again with the same party, felt 
warmly for the good, spoke hotly against what he thought bad, 
and thus —partly through want of time and partly through loss of 
temper—everybody failed almost always to think coolly about the 
matter in any part. 

Hence, then, my determination to choose partners and take 
sides. Hence the steadfast tendency you observe in all my letters 
to deny everything, to concede nothing, to oppose everybody, and 
to adhere, until fairly driven off, to that utterly one-sided propo- 
sition, “patent law repeal pure and simple,” easily to be known, 
easily to be judged, and easily to be put down when condemned, 
after a fair hearing. 

Following this programme still, in spite of its drawbacks, I con- 
tend to-day that patent law—if anything is to be done with it at 
all—must be repealed, because it cannot be possibly administered 
in any shape. It is nothing but a popular illusion to fancy that 
eg law can be amended to give moderate satisfaction in 

uture. 

I quote again the best authority I can think of :—‘* But to sup- 
pose,” writes Mr. Mill, while dissecting one of those benevolent 
schemes that promise everything and perform worse than nothing 
—‘* but to suppose that one or a few human beings, howsoever 
selected, could, by whatever machinery of subordinate agency, be 
qualified to adapt each person’s work to his capacity, and proportion 
each person’s remuneration to his merits—to be, in fact, the dis- 
pensers of distributive justice to every member of a community, or 
that any use which they could make of this power would give 
— satisfaction, or would be submitted to without the aid of 

orce, is @ supposition almost too chimerical to be reasoned 
against. . That a handful of human beings should weigh 
everybody in the balance, and give more to one and less to another 
at their sole pleasure and judgment, would not be borne, unless 
from persons believed to be more than men and backed by super- 
natural terrors.” (Princ. Pol. Econ., book ii, chap. i, sec. 4.) 

‘* Mutatis mutandis, this is the rock on which the best general- 
ship will always split. Having tried high patent charges before 
and found them wanting, we must now, for the sake of consis- 
tency, adhere to Jow ones. Low entrance fees, however, unavoid- 
ably lead to multiplicity of rival claims, and thence it is but an- 
other step to ‘incognoscibility,’ and ‘inadministrability,’ as 
Bentham either said or might have written. Neither specially 
trained judges, nor double-refined jurymen, nor prepaid scientific 
witnesses, nor even ‘Philadelphia lawyers,’ will ever decide 
patent cases otherwise than by * pitch-and-toss’ or by ‘dropping 
the poker ’—certainly never ‘according to the evidence’—if the 
indispensable condition is that they must get superficially ac- 
quainted with 500 trades and 15,000 different patents before they 
may consider themselves decently fit for their sworn duty. It is 





not in human nature; neither in Chancery nor out of it!” (The 
unpublished “‘ F. L.” MS.) 

Not from any disrespect to the above all-sufficient authorities, 
but because ‘‘none are so blind as those that cannot see,” I beg 
to introduce another witness in favour of my proposition. Johann 
Wolfgang von Goethe—Weiland Herr Hofrath zu Weimar, and 
author of ‘‘ Faust ”—dep as follows: 

**These Germans cannot cease to be Philistines. They are now 
squabbling about some verses which are printed both in Schiller’s 
works and mine, and fancy it is important to ascertain which 
really belongs to Schiller and which tome. As if anything could 
be gained by the investigation—as if the existence of the thing 
were not enough! . . . t matters the mine and thine? 
One must be a thorough Philistine indeed”—(what a pity one 
cannot render ‘ ein rechter Philister,’ without dropping below par- 
liamentary English)—‘‘ to attach the slightest importance to the 
solution of such questions. Ridiculous,” said Goethe, 
“we might as well question a strong man about the oxen, sheep, 
and swine which he has eaten and which have given him strength. 

What is important is to have a soul which loves truth 
and receives it wherever it finds it.” 

The above passage—or, speaking strictly, the present copy and 
its counterparts, page 103, vol. ii. of ‘‘Goethe’s Conversations 
with Eckermann,” and the original German text, and the imagi- 
nation, and the leisure, and the will to utilise them, jointly and 
severally—opens out a curious problem :—Might it be due to the 
influerice of Goethe that the majority of German chambers of 

ce have opposed patents recently as strongly as the English 
still uphold them, for want of a proper controversy? And might 
it be owing to Goethe that the poor Prussians have nowadays, 1, 
that much dreaded ‘‘secresy in manufactories;” 2, Fr. Krupp, in 
Essen; 3, cheap steel in the market; 4, certain royalties saved in 
the bank; whereas free-trading England enjoys—1, a few state- 
rewarded patentees; 2, many ay bo inventors; 3, propor- 
tionately dear goods; 4, heavy Chancery suits, instead of the 
Prussian four evils of free trade ? 

But speaking of literature, and its practical influence on busi- 
ness, reminds me that I am etill in your debt respecting the 
promised ‘strengthening bitters.” Here they are, fairly copied 
out with the needful variations :— 

John Patch made the catch, 

John Clint made the flint, 

John Puzzle made the muzzle, 

John Crowder made the powder, 

John Block made the stock, 

John Wyming made the priming, 

John Brammer makes the rammer, 

John Scot makes the shot, 

But none withal dare make them all, 

For patent law prevents it a’ (Doesn’t it?) 

You will observe that for humanitarian reasons I have not per- 
mitted John Bull “to shoot them all.” Even never-smiling 
Captain Cook used to relax a little from his standard austerity 
when toasting ‘‘ Saturday night,” and so, I believe, did Dr. Martin 
Luther. Nevertheless, one bitter-sweet remark I should not save 
the poor blindfolded manufacturer under patent law in England : 

Thus Friedrich Krupp is looking up, 
While poor John Bull is in a mull, 
And does not know what is behind it. 

It is of course absurd to reason any longer after law rhymes like 
these, but as there is no time like the present I should be glad 
to put one question before leaving off for a while. Do you not 
think that the inventions of the future, if any, will have to be 
made by co-operation, say, like the “‘bo-peep needle gun” afore 
specified, or similar to scissors or tomahawks under the modern 
factory system? Both want of time and want of space prevent 
me from explaining exactly how it will come to pass, and what 
functions the present patent agents and patent lawyers may be 
destined to perform when free trade shall have become a fact. I 
know, however, to ‘that complexion” the poor inventor will 
come at last. He willabdicate his present miserable independence 
and become, like the modern workman as compared with the 
ancient guildmaster, either the partner or an employé of the 
capitalist whenever he lacks the means or capacity to turn whole- 
sale manufacturer himself. In every respect that change must be 
to his advantage —speaking of large averages, not isolated individual 
cases. Instead of a pernicious demoralising lottery, fuller of 
Chancery suits and losses than of rewards, he will then enjoy at 
least security. I cannot forget Miss Edgeworth—‘* The permanence 
of industry depends upon the certainty of its reward.” Anything 
tending to fill up, to level, to render more shallow the depths of 
an inventor’s misfortunes, must logically be an improvement, even 
though it lowered in proportion the heights of individual good 
luck; for it is a fact requiring no demonstration that all specula- 
tive trades are invariably the more unsatisfactory on an average 
the more brilliant the success of individual exceptions from the 
general rule. If under free trade the inventor will not be ex- 
travagantly rich, he will also escape being unspeakably poor, for 
he must save the troubles and risks ef law, and whenever anyone 
robs him he ought to be always able to recover his losses in some 
degree by saying ‘‘ditto” two or three times to some other 
property holder. Du reste it is not yet proven that no inventor 
ever lost his labour under patent law. 

I pause now for the replies, if any. F. L. 

[We have received not a few replies to former letters of our 
correspondent, which we held over last week because we could not 
find room for them; we hold them over this week in‘order to give 
our correspondents an opportunity of taking up the foregoing 
letter, and thus replying to ‘“F. L.’s” entire series at once.]- 
Ep. E. 








WESTMINSTER IMPROVEMENTS. 

S1r,—I am informed that Mr. Barry is the architect of the new 
‘* square,” if we may so call the two six-sided plots divided by a 
flagged pathway, and enclosed by a granite curbing, which are 
now being formed close to Westminster Abbey, between St. 
Margaret’s Church and Great George-street. In the enclosure of 
these plots an abomination is being perpetrated which, I must 
presume, can only arise from oversight, and which possibly may 
even yet be remedied. The north side (next Great George-street) 
of the northernmost of these little plots is at its end next to 
Palace-yard exactly in line with the nearest termination of the 
fine range of medieval piers and iron railing now in course 
of erection (from Mr. Barry’s designs I presume), and extending 
from the clock tower to the west end of Palace-yard. But in 
place of the granite curb of the unhappy litle plot (or as a 
Parisian would call it ‘square,”) being in line with this fine 
railway, it makes a most absurdly awkward obtuse angle with it. 
It is in fact neither in line with the bridge, the railway aforesaid, 
nor with Great George-street, nor with anything else. 

I can well understand that the “ office-clerk ” who laid down the 
topographical plan thought of nothing else but of having the 
opposite sides of his six-sided irregular figures parellel to each 
other. But better knowledge would have ‘“‘humoured” the 
figures of the plot so as without sensibly deforming it, to have left 
the side next Great George-street in line with the railway of 
Palace-yard. 

I hope, to prevent added disgrace to us as a ple lost to all 
sense of art and of congruity, that this will yet be changed. 

If an example be wanted of how oblique lines may be reconciled 
by “give and take,” only look at the new courts of the Louvre 
at Paris, where all seems square, though there are not two flanks 
at right angles to each other in the entire structure. 

I would add that I hope the railing round these new little plots 
will not be the same hideous things suggestive of being impaled— 
and five or six feet high, suggestive of ‘‘ burglars beware,” and 
**mantraps and spring guns set in these unds,” which is the 
usual and time-honoured London style, but a light cast iron 
filagree sort of railing, of not more than three feet high, such as 





surrounds nearly all the modern squares of Paris. That height is 
quite enough, by the aid of the moral force behind of the police- 
man, to keep off intrusions, and it does not suggest that repulsive 
exclusiveness or worse of our London “ raili : 

Let me add again—why should not these little Westminster 
squares be — to the public and free as air to the dwellers abou 
as are the like squares in Paris, such as the Place de la Seine 
Place Sebastopol, as well as the charming Places du Chatelet 
When will England learn that to civilise its masses it must begin 
by treating them as human beings? Of what use is South Ken- 
sington and the Science and Art Department, or even King Cole 
himself, whilst we do not do so? R. I. M. 

Athenzum Club, 





AIR ENGINES, 


Sir,—In your publicstion of August 30th last Mr. Shaw hasa 
letger upon which I wish to make some remarks. I do not affirm 
or deny that any heat is lost by compression, but I submit that 
compression is not the correct term for what actually takes place 
in a hot-air engine. I should call it translation. 

Suppose that two cylinders, connected;together by a pipe at the 
bottom, one at each end of the beam, similar to the — 
beain of a steam’ engine, so that the piston of one would descen 
as the other rose—if the areas of cylinder were equal there 
would be merely a translation. 

If one area was double that of the other, and the lesser descended 
as the other rose, the quaquaversus pressure per square inch or 
foot would be equal, but would be acting on a larger area in 
the receiving cylinder. This is also a translation producing no 
useful result. 

But imagine that there is a heating apparatus in the pipe which 
connects the two cylinders as aforesaid. The conditions quaqua- 
versus pressure are still the same, but the effect has been to dilate 
the air in passing through the heating apparatus; during such 
translation the pressure per square inch cs been considerably 
increased. 

This is the principle and the mode of action of all air engines 
that have been made, Mr. Shaw’s included. The pressure per square 
inch is the same upon both pistons, but one is double the area of 
the other, and the difference constitutes the active pressure. 
= —- engine the active pressure is upon the area of the 

runk, 

But even if there was any compression and, if the heat due 
to such compression was wasted, such waste is so small as to be 
practically of no consequence. 

I think that this subject is a very interesting one to an engineer, 
considering the great quantity of heat which is sent up factory 
chimneys. There are tvery good contrivances extant for utilising 
this heat, but after all the quantity of power that might be 
saved by using it in a good air engine is very considerable. 

I should like to enlarge on this subject, and propose to do so the 
first opportunity. I would have made some such remarks as the 
foregoing last week, but thought Professor Rankine would perhaps 
have had something to say. I have read his late articles in THE 
ENGINEER on this subject with very great pleasure, but doubt if 
it can be ‘‘ popularised” at present. The limits of ratios will be a 
stumbling block, but the contributions of the professor cannot 
fail to advance the knowledge of this subject very materially. 

Crawford-street, Rochdale, Wma. McNaveut. 

September 11th, 1867. 





THE WATERWITCH, 


Str,—I would ask leave to make a few observations on several of 
the statements and opinions which you have advanced in your leading 
article on the hydraulic saapelier in your last issue:—First, 
you state that the Waterwitch is built on one of the worst 
possible models for speed; and has been tested against two vessels 
— the Viper and Vixen—superlatively bad in this respect; second, 
that these vessels were incompetent to decide the point of 
pressing importance: how far the new system could compete with 
its rivals—the vessels not being sufficiently like each other; and, 
thirdly, that if these objections were waived, the trials themselves, 
as regards the Waterwitch, were unsatisfactory. 

I quite agree with you in thinking that the hydraulic propeller 
should have been fitted on board a vessel of the best possible 
model for speed, and this ship should have been run against a 
screw boat of, as nearly as possible, the same shape, dimensions, 
and power, if we wished to place ourselves in possession of data 
competent to supply us with a trustworthy means of determining 
the relative economy of the two systems. But though the fastest 
class of vessel has not been selected, still the comparison of pro- 
pellers and economy of the two systems may be as completely and 
fairly proved, other things being equal, proved by the slowest as 
by the fastest. 

The Viper and Vixen were designed for the purpose of com- 
parison with the Waterwitch, and the design has been carried out 
as nearly as the two different methods of propulsion would admit. 
The vessels have practically the same horse power, same length of 
hull, same displacement, and no fair exception to the experiment 
can be taken on that ground. In fact, and in your own words, 
‘it will not be easy, under any circumstances, to obtain a closer 
approximation.” If the vessels are bad models for speed they are 
all bad alike, yet the propellers may be as fairly compared with 
each other as if placed in the very best vessels of their kind. 

But is it certain that the Waterwitch, as you state, is one 
of the worst possible models for speed, and that the Viper 
and Vixen are, in this respect, ‘‘superlatively bad?” How 
can this be made out? Have the Viper and Vixen not 
attained the full speed for which they were designed— 
about nine and a-half knots? And while the Waterwitch was 
only expected to make about eight knots did she not attain ten 
knots at her light draught trial? More than this, and what may 
be thought rather astonishing, these three derided vessels are, 
perhaps, as fast, if not the fastest, in the navy or out of it, having 
the same horse-power, the same length, and same displacement. 
Can you name a faster or an equal? If you cannot the Viper and 
Vixen are not to be despised for speed; nor the Waterwitch, in 
beating them, regarded as no “‘ very wonderful achievement.” 

The only real question is, has she beaten the Viper and Vixen? 
And here the late trials have left some grounds for doubt. 

These trials, you a ‘especially as regards the Waterwitch, 
are unsatisfactory. e results manifest considerable dis- 
crepancies, due, no doubt, to the varying conditions of trial.” You 
then show that on the 9th of August last, on the trial, she 
attained a speed of 9°233 knots with 777°13-horse power; and at 
another trial—ten days later—she only made 9°219 knots with 
rather more horse power; while the Viper had attained a — of 
9°475 knots, and had, therefore, considerably beaten the Water- 
witch. Now, had these been all the trials made with these 
vessels there would have been a pretty general acquiescence in the 
superiority of the screw; but in the circumstances it seems hardly 
fair towards the hydraulic to forget that it had beaten the screw at 
former trials; and having done so it would demand great care and 
accuracy in the subsequent trials to reverse the verdict. Has 
such been done? 

As the Viper at Stoke’s Bay attained a speed of 9°475 with 
651 -horse power, the first step in the investigation is to 
see what dhe attained at her former trial at the Maplin. This 
we find was only 9168 knots with 707-horse power, 
which shows that on the last occasion she had done 150 -horse 
power more work with 55-horse power Jess and with 108 tons 
greater displacement—-a difference of 30 per cent. between the two 
trials. Is this probable or even possible? The one set of trials or 
the other must be grossly i te. This enormous variation 
has been sought to be explained by the fact of the Viper having been 


on last occasion trim 1ft. more by the stern; but unfortunately 
for this argument, the Vixen lost, by the same ment, pre- 
cisely what the Viper is supposed to have gained. ere are, no 
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error to account for some of the dis- 
between the results obtained by the (different vessels as well 


due to trim, but much more as to the time of tide at which the 
vessel is tried. M 
However this may be, the fact remains that there exist so many 
i i and mistakes connected with these 
trials as to deprive them of almost all weight or value, and it 
would seem premature, therefore, to come to any decided conclu- 
sion on the one side or the other. Taking a general view of all the 
experiments, such as they are, I think it may be allowed that the 
hydraulic shows very favourably in comparison with the screw. 
In a case of this importance it is to be hoped that the Admiralty 
—who have done so much already—will not rest satisfied until a 
thoroughly exhaustive comparision shall have been made, and the 
true amount of merit which the hydraulic possesses fairly esta- 


blished. 
London, 11th September, 1867. W. B. 





SLIDE VALVES. 

S1r,—I was much pleased with your article last week, headed 
“* Working Steam Expansively,” and I send you a rough sketch of 
a valve which affords double the area for both the ingress and 

of steam to what the ordinary D-valve does. It is extremely 
simple, the ports in both the working valve and the fixed plate 
being cored in the casting, and no labour is required beyond planing 
and getting up the surfaces in the usual way. A piston applied to 
the top plate, which is loose and free to move vertically and 
effectually, takes the weight of the working valve; it can be regu- 
lated to a nicety by making the area of the piston suitable to the 
area of the valves, making allowance, of course, for the pressure of 
the exhaust steam. It requires no extra gearing, and can be 
applied to any cylinder of the ordinary description, and to loco- 
motives having a separate steam chest for each cylinder. I think 
it contains the qualities to a greater extent than any valve extant 
—that you correctly observe are required, in your common-sense 
and practical remarks. 
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The upper valve A is a fixture—except in a vertical direction—and 
placed upon the working valve B. The sketch shows it on the 
centre, and if moved, say from left to right, two thoroughfares 
will be open for the admission of steam, as shown by the arrows 
pointing to the upper surface of the valve A and the lower surface 
of the valve B. Thus when the port at the extreme end of the 
valve arrives beneath the corresponding port in the fixed valve, 
steam will have access to the cylinder through the two valves, and 
at the same time the valve B will also have partially uncovered 
the cylinder port, so as to afford a passage in the same manner as 
in the ordinary slide valve. The same occurs on the exhaust side; 
the exhausting cylinder port is put in communication at each stroke 
with the extreme port of the central exhausting thoroughfare of 
the fixed valve, and at the same time the central exhaust port of 
the slide valve itself is brought into communication with the 
cylinder port, so that two routes are formed for the escape. I 
know this to be a first-rate valve, and the exhaust arrangement is 
my own invention. M. WARDLE. 

September 5th, 1867. 
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FACING UP SAFETY VALVE SEATS, 

Srr,—I have taken the liberty of sending you the enclosed 
tracing of a tool for facing safety valve seats, which has been in 
use for some time in the above department. The design, so far as 
I am aware, is entirely new, and sesses great advantages over 
the mode generally in use, viz., chucking on the lathe —one man 
being able to set the tool and face two valve seats in one hour, 
and without breaking the dome cover joint. Fig. 1 is a cross- 
section of a dome cover, with tool in position for working. Fig. 2 
is an elevation of the tool itself. The action is casily explained. 
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Thus, in Fig. 1 hold'thejnut A by the stalk and pass it under 
the bridge of the valve seat B; screw the pillar C into the nut A, 
then place the box handle D, which carries the cutter E, and is 
also bored out to receive the spring F on to©. Screw the nut G 
to onuger Se feed to E, and the tool is in perfect order for work- 
ing. is tool is exceedingly valuable in railway establishments 


where safety valve seats frequently require facing. The work 
done is excellent. J. W. % 
North-Eastern Railway, York, Locomotive 
Department, September 7th, 1867. 








SoutH KENSINGTON MuseuM.—Visitors during the week ending 
14th September, 1867. On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., 9210; on Wednesday, Thursday, and 
— po 6d.), from 10 —- till 6 p.m., a ~~ 

of correspon: week in former years, 11,898. 
fom the opening of the museum, 6,960,457. , 


AN ACCOUNT OF BERGSTRCGM’S BORING MA- 
CHINE, NOW IN USE AT THE PERSEBERG 
MINES, SWEDEN.* 

By OC. Le Neve Foster, B.A., D.Sc., F.G.S8. 
Bercstrem’s boring machine, which is now being used at the 
Perseberg mines, near Philipstad, in Sweden, is a modification of 
that constructed by Schumann, of Freiberg. A short description 
of the warns capene in the Berg-und Huttenminnische Zeitung 


of last year, w. I will now employ, but the main facts of the 
paper have been obtained by personal observation and inquiries at 
the mine. 


The machine consists of a cast iron cylinder A, 44in. diameter, 
in which the piston B, and at the same time the borer fixed in the 
socket O, is moved by compressed air or steam. The length of the 
stroke is Zin. The compressed air enters by a os D, and then 
passes through one of the rts E, E into the cylinder, and moves 
the piston kwards and forwards. F and F are two single- 
acting cylinders in which the pistons S and S and their common 


atIandI. K is the slide valve, which is pushed backwards and 
forwards by bosses on the piston rod H in order to make the air 


act sometimes onf,one side of the piston and sometimes on the 


other. By means of the nuts Land L the position of the slide 
valve on the valve face is determined, and consequently at the 
same time the entry of the air. M isa guide for the slide valve. 
On the valve rod the crosshead N is keyed, which, by means of 
two connecting-rods O and O, sets in motion the fly-wheel P, its 
axle, and the worm Q which has been formed on it. The screw 
takes into the worm wheel R, which thus causes the spindle 8 to 
rotate. The spindle S has on each side a groove in which feathers, 
dovetailed into the hollow piston rod C, can readily and thus 
cause the rotation of the piston itself and consequently also of the 
borer. The machine hangs from, or may be supported by, a bar T 
having a thread cut on it. In order to prevent the machine from 
turning on the bar T one side of the thread is cut away, as shown 
in the cross section and plan. By means of the screws U and U 
the rod is firmly forced against the rock. The advance of the 
machine is done by hand by working a winch handle X, which 
actuates a mitre wheel Y, which gears into another mitre wheel on 
the nut W. This nut W is held between two lugs cast on the 
cylinder, and therefore as the nut is caused to rotate the machine 
advances or retires. The machine gives 200 to 300, and even 350, 
blows per minute, and the borer makes one entire turn for twenty- 
two blows. The price of the boring machine is about £22 10s. 
The weight of the machine is about 122 Ib. 

In order to furnish a point d’appui for the screws U a wooden 
strut, provided at its upper end with an iron pin and at its lower 
= an adjustable screw and tripod, is firmly fixed across the 
evel, 

It will now be readily understood that the machine can be made 
to bore holes in any position. It takes two men to put up the 
machine and one to attend to it. The other man can be boring by 
hand in the meantime. 

At the Perseberg mines the machine is worked by compressed 
air. The machine used was designed by Professor Augstrém; it 
consists of two vertical iron barrels 154in. in diameter and about 
8ft. high, communicating with one another at the bottom by a 
chamber. The upper val of each barrel is provided with a valve 
box having two valves, one opening inwards for the admission of 
air and the other outwards into the delivery box for the eduction 
of air. In one barrel a piston is made to work up and down, and 
in order to deliver every particle of air at each stroke, and to keep 
the barrels cool a quantity of water is placed inside the pump 
which at each stroke entirely fills up the valve box, and thus expels 
the whole of the air from the pump. The other barrel has no 
piston working in it but is also filled with water, which is caused 
to rise and fall as the piston goes down and up; this water also 
forces out all the air from the pipe and valve box at each stroke; 
the piston rod is connected to the main rod of the pumping engine 
and is provided with a crosshead, to which is a weight suspended 
by sole. The stroke is 7ft.; four strokes per minute furnish 
enough air for one boring machine; the air must be compressed to 
15 1b. or 201b. per square inch, which corresponds to an excess 
pressure of one or one and a-half atmospheres ; if such a pressure 
cannot be had no good results are obtained. This air compressor 
costs £80, and is specially constructed for places where the power 
is derived from the main rod of the pumps. It is considered that 
5-horse or 6-horse power would be required to drive an air com- 
pressor. In the Perseberg adit the air compressor is sixty to 
seventy fathoms from the end. There is no regulator. 

The air is conducted from the compressor along the level by cast 
iron flange pipes 4in. in diameter and 9ft. long, with a small 
spiggot and socket, the joints being made with finely powdered 
brick, lime, and tar. The pipes cost 2s. 3d. per foot. ese pipes 
conduct the air very nearly to the end, and the air is finally 
brought into the machine by some 30ft. of india-rubber tubing, 
3in. in diameter, and yin. thick. It costs from 2s. 3d. to 3s. per 


oot. 

+ At the Perseberg mines they began driving their Oscar adit in 
1856. It is intended as an exploring cross-cut as well as for un- 
watering. They drove a considerable distance by hand, but in 1863 
the rock became so excessively hard that no man would work there. 
In 1864 they began with one of Schumann’s machines, and since 
that time have employed machine power—that of Bergstroem—for 

about two years. 
a the adit in hilleflinta—a rock, which is considered 
Swedish geologists to be a compact variety of gneiss; but in 





oa 


wi 
hes came to that mixture of garnet, hornblende, ite, and 
epidote, which is excessively hard and tough, and which con- 
tinued, almost without intermittence, up to the present time. 
They carry their adit 8ft. high by 8ft. wide, and are now paying 


| in fact 





piston rod H are moved by air or steam entering by the openings | 





about ee fathom. 
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ey have five men altogether, two men by day for twelve hours, 

and two by ¢, and one smith to sharpen the borers and attend 
to small From March, 1865, to March, 1866, they drove 
From March, 1868, to March, 1867" they 

m ve 

they had to bore 44ft. of holes per 


day. period 
Foot of adit driven, in the latter period 30ft. Gin. of holes per one 
a gs adit driven, the men having become more used to machine 
work, 

In ordinary rocks, i.¢., where the rock is not excessively hard, 
Bergmiistare Sjégren calculates that they can drive at the rate of 
lft. per day with one machine, and on the whole, with machine 
labour, one can drive twice as fast as by hand, with an economy of 
20 to 25 per cent. in money. In the Gases 
the blasting material employed, as it is considered superior to 
powder, but even if powder were used it is considered that great 
economy in time and money would be the result. Herr Sjigren 
informed me that it was somewhat difficult to teach the men to 
use the machine. 

In the first year they were paid by the day, in the second by the 


> 





number of feet of holes they bored, and now they are paid per foot 
of adit driven. In the adit they fire all the holes bored in one 
shift; at once, viz., eight, nine, or ten holes of about 2ft. deep by 
l1jin. in diameter. They blunt ten to twelve borers in a 2ft. hole, 
but it appears that by hand they blunt five times as many borers 
as they do by machine work. 

They require two machines in each case, one at work and one in 
reserve, so that operations may not be suspended should any 
repairs become n One of Bergstreem’s machines is at 
work at Langbanshyttan, some six miles from Perseberg. They 
are driving a cross-cut in dolomite, &ft. high by 8ft. wide, at £6 
per fathom, and they drive at the rate of one foot perday. The 
machine was unluckily not at work on the day I visited the mine. 
Their short experience has shown them that by machine labour 
they can drive quicker, but not much cheaper than by hand. 

Both at Perseberg and at Langbansbyttan, therefore, machine 
labour is more advantageous than hand labour; it is true they gre 
doing straightforward work, but there are many cases in our mines 
where similar work has to be performed, and by and by the same 
machine will be employed in Sooke to sink shafts. The advan- 
tages of Bergstroem’s machine are its lightness, simplicity, and 
cheapness. It is true that the feed is not automatic, but where a 
man must always be on the spot he may just as well feed the 
machine forward by hand as the hole isd d, and the hi 
becomes less complicated. 

In conclusion, I must express my great obligations to Mr. 
Sjigren, of Philipstad, the Messrs. Bergstreem, of Perseberg, and 
Mr. Ekman, of Langbanshyttan, for their kind attention to me 
whilst endeavouring to learn what I’ could about the perforator. 
I have especially to thank Mr. Sjogren for many of the details in 
this account of Bergstraem’s machine. 
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ON THE MODE OF DETERMINING THE SPEED 
OF STEAM VESSELS AT THE MEASURED MILE, 
EITHER AT THE MAPLIN SANDS IN THE 
THAMES, OR AT STOKES BAY, PORTSMOUTH.* 

By ADMIRAL BELCHER. 

HAVING on very many occasions attended the trials of the twin- 
screw vessels constructed by the Messrs. Dudgeon—particularly at 
the — Sands —and having also witnessed the Institution of 
Naval Architects’ discussion, principally referring to the fairness of 
the ‘‘spurts” of steam over the short interval of seven or eight 
minutes, and conducted the trials of ships of war, it has always 
occurred to me that the force and action of the tide has not been 
duly determined, and that the speed over seven or eight minutes 
cannot be honestly assumed as the working power we are to expect 
from the engines over even six consecutive hours. To those who have 
closely studied the action of tidal rivers, and fo cereemere where the 
fresh water overruns tho salt, at the period of low-water it is pretty 
well known that the last drain of the fresh water during even the 
first quarter flood is found to overlap the salt current flowing in 
wideways beneath it, and they have noticed that vessels have 
been siding ebb, or across the stream, when the surface tide, by 
the buoys, has been apparently running at pretty strong ebb. 
This is due to the under salt current exerting great power on 
probably three-fourths of the body of the vessel immersed. In 
order to render this action of the tide clear I may remark that at 
Chatham, as well as Woolwich, it was the custom to fill all the 
dock water casks with river water for ordi consumption; but 
the moment selected was not that of dead low water; at that 
period the surface water would be found thick and turbid, but the 
pumps being immersed below the surface, it was pumped in at 
the early part of the first quarter flood, and was then found to be 
clear and fit for consumption 

Specially as is question I acted thus in H.M.S. Blossom 
at Woolwich, in 1825 and 1829, and in 1830, at Chatham, in 
H.M.S. Southampton. Therefore I adopt facts, not mere idle tales. 
At a later period I had full ity for testing the different 
action of the tide over a six weeks’ course of e iments carried 
out at Kingstown pier, Dublin Bay, in 1835, each day over every ten 
minutes of flood and ebb at the surface, and also at a depth of 
18ft., at which a ens a large ballast basket filled with stones 
and suspended by the buoy marked the action of the lower stratum 
of water. I cannot spare time to explain those intricate i- 
ments, but I determined that the ten minute courses of the 
buoys varied so and truly in radial curves that each day’s 
course a di chart, varying with that of the pre- 
ceding over the whole lunation. Those documents should be at 
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moment in the Hydrographic Office at the Admiralty. Sir J. 
jone, Sir John Rennie, and Mr. Vignolles, three living mem- 
the commission appointed to report on a position for a 
breakwater, will remember their astonishment at such facts then 
revealed. They prevented the construction of the breakwater. 
Now those influences of variable courses of tides are especially 
js ed to the scientific determination of speed during the run 
ebb or flood tides, and especially at high or low water, and 
during the first quarter of either tide, and they occur tome asvitiating 


~ 


vessel of similar pow: determine her value as a ; and as 
this Water witch } in particular, I consider, as she is termed 


a gunboat, that her services would be specially demanded for such 
work, either in action or assisting vessels which may take the 
und. A vessel may proceed at great speed, but we have often 
ound that without a great hold of the water they do not serve in 
moving greater weights from the ground. Finally, as regards this 
Waterwitch, the turbine mode of propulsion was never originally 
offered as one adapted to drive a vessel immersed to a monstrous 
degree, nor to a form which every 

—e inch of increased immersion added 





se 5 5 ae a 
: : Z a tendency to plunge her forebody 

deeper into, or rather under, the 

water. Iwas on board of her when 

she was first tried in the Thames. 

7 .. Even then the heavy covering plates 





for the nozzles was taken off and 
..-- placed on her forecastles, the nozzles 
then, having their under sides even 

-- with the water’s edge, were 3ft. 
out of water, and she is so clothed 

. with 4}in. armour plate that she, 
as well as her sisters, Viper and 
-~v... Vixen, are declared unfit for sea 

Viz service. Under the first condition 








any correct results obtained by the course generally pursued. Thus, 
for instance, we put a vessel on the measured mile at slack tide, 
high or low water. It is assumed by the surface buoys that the 
young tide has made; but the fact may be that an adverse tide is 
acting beneath, and if we closely examine the data given by the 
Times for the trial of H.M.S. Waterwitch at Stokes Bay we shall 
at once perceive that with the forces of the hydraulic propeller acting 
throughout equally we have clearly no rational comparison. It 
may be said, and very justly, that we have no indicator diagrams; 
but we should know more—not what they showed when it was 
deemed convenient to take them, but what a series of them over 
the whole run of eight minutes afforded. 

But here we have the Jimes’ report of the last trials of H.M.S. 
Waterwitch, the writer to ‘“‘the leading journal” observing, ‘* To 
say that the run of three times with and three times against the 
tide gives a true result is rank nonsense.” With that remark I 
a agree. He next observes, ‘‘It was high-water by the 
nuoys of the measured mile in Stokes Bay not long before the 
vessel commenced ler runs, She carried with her the first 
drain of the ebb at 1p.m., wind in same direction as the tide.” 
And finally, ‘‘ At 2.30, when she finished, she had just one hour 
and thirty minutes of increasing ebb force.” 

But we must bear in mind that there are four forces acting over 
that chosen spot. We have tide and half-tide influences, besides 
the openings of Southampton water, the Needles, Bembridge, and 


Portsmouth Harbour, and I think the figures will prove to you | 


that the duly increasing force of tide is not indicated by the report 
given by, I believe, good authority. The engines are stated to 
have uniformly behaved with chronometric precision. 











No.1! | 6°16 9754 | 
114 | 774 | es 
2 | 7°30 | g-000 | 8°897 
| 17836 | 8918 | gigas 
» 3 | 66 9336 : yor 
1.44 | 177496 a 
a 7°50 7-660 | 8902 
| . 18°125 9062 =| a 
» 9 | 554 | 10°465 j 3952 

| 231 17683 | S84 

» 6 | 8°25 7-218 

| 8839 8892 | 8396 


Or means of 2 and 3 and 4 and 6 afford us 8°990, the mean assumed by the 
authority being 8°879. 

It will be scen that the whole series are compared together, the 
revolutions differing between 40°59 and 41°33, and the fourth and 
fifth compared, viz., 7°660 at 40°59 revolutions, give a mean of 9°062 
and 10°465—41—33. And taking the second and fifth, we have 
8°000—41—20, and 10°465—-41 — 33, giving 9°032. Therefore it is 
clear that if the other runs were closely investigated as to diminish 
revolutions we might have to record from the runs selected a 
mean of 9°047 instead of that assumed of 8°879. 

Looking again to the tidal forces imagined to be acting, we have — 

1°755 between 1 and 2, say 877 
2176 3,4, 3 y 4 4, 10.88 
3247 » 5, 6 ,, 16.23 

But, strangely, we discover that this increasing resistance at the 
fourth and fifth trials gives us the maximum speed of 9°062 when 
the revolutions are also at the minimum and minima of the trials, 

It is manifest, therefore, that this series of runs cannot afford 
any satisfactory test of the speed due to the hydraulic propell 
Now I may be asked, “‘ What alteration would you propose 
First, I would take the matter in hand on terra firma, froin the 
control from any person on board, and I would cause them also to 
indicate, by intersections every minute, the exact course the vessel 
had pursued —indeed, truly the line, or whether a nent of a 
circle had been described the mile or more, which a chart would 
indicate; for seamen who are conversant with surveying duties 
know what are the deviations —which they only discover on paper 
that a vessel steering against an adverse tide makes; and, so far as 
I have yet learned, there are no transit beacons for the guidance 
of those who have to preserve a straight course. 

Next to these matters I would suggest that a perfect series of 
experiments should be made on floating buoys on that experimental 
course, having large baskets of ballast suspended at 10ft., 14ft., 
16ft., 18ft., and 20ft. depths, so as to determine truly the course of 
under currents at every ten minutes of each tide, so that a true 
force and direction, instead of an imaginary value, should be appli- 
cable to any portion of a tide when a vessel may be subjected to 
trial. In addition to these matters, where science is at stake, we 
should not be dependent on the voluntary diagrams taken by the 
engineer, but officers should be specially appointed—one by the 
Admiralty, another by the makers of the engines—to determine as 
often as possible throughout the runs every variation, and each party 
should be supplied with true copies. Ihave been informed that this 
has been a constant source of contention on these trials, and that 
not without considerable difficulty and delay sufficient to cause 











great uneasiness have they been at length given; upon what pos- | 


sible ground, as respects the Crown, I am totally unable to com- 
prehend, but as regards this mode of trials, to my mind it is with- 
out value. For service, either as a vessel of war or for our mer- 
cantile marine, we are not disposed to place much value on a seven 
minute test with the best coal, over-pressure of steam, red-hot 
funnels, or an engine-room heated to suffocation. Assume a load 
line, supply coals calculated to last fof thirty hours, and try the 
vessel under the very moderate conditions to which she may be fairly 
exposed in a twenty-four hours’ passage, measuring minutely the 
remaining coal, the general temperature of the engine-room, the 
condition of the paint on the funnel, how she had behaved against 
a head sea, before a following wave, if she heeled over considerably 


by canvas, her uneasiness of steerage, Xc. I would then, taking a 





she attained a velocity of ten knots, 

as against seven predicted by her 

adversaries, and she then lifted a 

wave of 3ft. on her ploughshare 

: nose. She therefore has an increased 

body immersed equal to at least one- 

fourth more than was intended for 

the contemplated exertion of the 
turbine adaptation. 


/ [ i It is urged by parties adverse to 
/ / } aon the principle that this mode of 
‘on | ae ropulsion does not answer for the 
RE nae RR Coomepanter as well as fuel expen- 
~ tiie ded. But assuming that in her 


contest with the pair of twin- 

screw vessels, Viper and Vixen, of the same form, tonnage, 
and horse-power, she has the advantage that she consumes less coal, 
is more seaworthy if not preposterously overladen, is not liable to 
| any external damage to machinery by weeds, spars, wrecks, &c., 
| has no enormous loss of space such as screw alley, and is in every 
respect full-powered in gale or calm, I think the patentee, Mr. 
Ruthven, has made his case good; and I feel satisfied from his 
wonderful facility of invention, displayed in meeting and over- 
coming the difficulties presented in her fitting, that his next effort 
| will astonish the scientific world more than the screw did in 1842. 





HOW A 15rx. ARMOUR PLATE WAS MADE. 

Ir we were asked to indicate the general tendency of prac- 
tical engineering in the present day, we should decidedly 
define it as inclining to bigness. We have big buildings, big 
roofs, big docks, big bridges, big engines, big ships, big 
guns, and now—to complete the category—big armour plates. 
| We know not what of bigness may be impending in the future, 
| but in the present lull of engineering work we cannot doubt that 
| there are minds at work on schemes for out-bignessing bigness 
| itself. And, in sober truth, there is ample justification for all 
| this; there are national and social demands for extension and 
enlargement upon former practice in every direction. Our rail- 
ways require more room to deposit their passengers and goods, and 
our merchant ships to discharge their cargoes. Increasing street 
raffic and the growth of towns require that bridges should be 
equal to not only present but future traffic, whilst railways must 
span hitherto unattempted widths in order to keep pace with the 
times. So with our ships and our land defences; as guns increase 
in calibre and smashing effect, so must the means of stopping out 
projectiles increase in strength and power of resistance. And 
this brings us to the subject of the present notice, which is the 
largest armour plate ever rolled, the metal slab, when in the fur- 
nace, being rather more than 20ft. long, 4ft. wide, and 2lin. thick, 
and weighing about twenty-one tons. The plate was produced at 
the works of John Brown and Co., Sheffield, from whence have 
been turned out so many hundreds of armour plates, but none the 
size of the present one. Four years ago a plate Gin. in thickness 
was produced at these works, and at the time was a wonder in its 
way. Aftera while, such was the progress made in the manufacture 
that Sin. plates became matters of ordinary production. Then 
the thickness was increased to 1lin., this plate being a special one 
to be employed before the Armstrong 600-pounder about two years 
since. The manufacture of seven, eight, nine, ten, and ten-and-a- 
half inch plates has since been steadily carried on for various govern- 
ments. Many plates have been made for foreign Governments at 
the Atlas Works, and some 8in. plates are néw in course of manufac- 
ture for a Prussian frigate—to be the largest in the world—now in 
course of erection at the Thames Ironworks. <A few 12in. plates 
have also been made, but not until the question of constructing 
ironclad forts was raised was the production of a solid 15in, 
plate ever thought of by manufacturers. As designed, these forts 
are to have an outer 5in. iron plate lined inside with Sin. horizontal 
iron bars, beyond which again are 5in. bars placed vertically. This 
method of construction appears strange in the face of the 
results of the iron plate committee’s experiments, and the 
reports on the American system, all of which tend to show that 
Sin. of built-up plate do not present the resisting power of a 
solid 4jin. plate. But this apparent inconsistency of design in 
the forts accepted by the War-office is accounted for by the cir- 
cumstance that the production of a 15in. plate was considered an 
impossibility. But, as it has done several times before, the firm of 
which Sir John Brown is the head has proved itself equal to the 
emergency, and has produced a plate of the required thickness. 
The production of an armour plate appears at first sight a very 
simple matter, but in reality it involves the expenditure of a large 
amount of skilled labour and fuel. This is especially the case when 
a plate of the present dimensions is turned out, involving the labour 
of some 200 men, and the consumption of about 250 tons 
of coal The high character of the Atlas armour plates 
| is well known, although the exact proportions of the metallic 
ingredients by which these plates acquire the hardness of iron 
with the toughness of copper is not divulged. This much, how- 
ever, we know—the plates are composed in the main of given 
quantities of the best selected cold blast pig iron from different 
districts. These metals are worked together in masses in the 
| puddling furnace, whence they are removed to the steam hammer, 
and after undergoing a thorough pounding, they are heated and 
passed through the small rollitg mills, which convert them into 
| thin slabs. Several of these slabs are laid together, heated, and 
| again passed through the rolls by ‘which a plate is produced, two 
or three inches thick, as required. These plates are again heated 
| and rolled, the number being governed by the ultimate thickness 
| of the armour plate they are to form. From the thickness of 
| these plates a difficulty arises in the last process—that of impart- 
| ing a uniform heat through the whole mass. The method adopted 
at the Atlas Works to insure uniformity of heat is as efficacious 
| as itis simple. Cubes of highly carbonised iron about an inch 
| square are placed between each layer of slabs, and this admits of 
| the free circulation of flame, so that the same degree of heat is 
| imparted to each in about the same space of time. As the heat 
| increases the cubes are melted, allowing the slabs to settle down 
| and to some extent restoring the carbon which has been burnt out 

of the iron by the several heatings. The heat has thus penetrated 
| to the centre of the mass, and a perfect weld is secured without 
| recourse being had to a heat so great and so long sustained as to 

inelt the top slabs. The melted metal in the cubes having formed 

a perfect weld, the heat is increased, and, when perfectly white, 

the mass is withdrawn from the furnace for final rolling. In this 

way the ldin, plate was treated the other day, but such a ponderous 
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heated mass was no easy thing to tackle, in spite of the 

afforded to the workmen by steel and wet sacking. le 
ever, the monster was cleverly forth by steam p . 
gripped by a huge pair of fo: attached by manual =. 


then it was conveyed to the rolls, through which i passed and 
repassed several times, the distance between the rolls 
reduced at each passing until it reached 15in., the required thick- 
ness of the plate. The rolling was effected in a quarter of an 
hour, and during the process sand was several times wn on to 
the plate, which covered it with a coat of silica. After each 
application of Sand, buckets of water were thrown over the 
and the surface was swept to remove any particles of oxidi 
matter. To complete the process the ends and rough edges have 
to be planed off when the mass has cooled, the other faces of the 
plate of course being left untouched and the skin preserved intact; 
and thus we have come into possession of the thickest and heaviest 
armour plate ever rolled, from which specimens are to be cut and 
forwarded to the War-office and the Admiralty. With this prac- 
tical result before them the Government need not again adopt a 
weak and erroneous construction; if they pursue this practice 
they: will exhibit a wilful blindness to the advantages of thick 
plates which are now to be had for the ordering. The advantages 
of a solid plate of a given thickness over the like thickness com- 
»osed of several plates are very great, as we have already observed. 
he ratio of the resistance of an armour plate to shot being 
according to the square of its thickness, a 15in. plate should offer 
exactly three times the resistance of three 5in. plates bolted 
together. It is true that asa point of economy the latter would 
form the cheaper structure, but cost ought certainly to be made 
a secondary matter where considerations of human life an 
national honour are concerned. But even here the difference of 
cost would not be so very great if a large quantity of plates was 
required. In using a number of thin plates for casemates they 
have to be bound together by bolts, portions of which almost 
invariably fly off inside the battery, doing as much damage as the 
shot of the enemy. This is entirely obviated by using a ey ag 
thick plate, as it would not require any bolts in the vicinity of the 
guns, but only at the two ends of the plate, where there is 
ample protection to the gunners. Every bolt-hole, too, is a source 
of weakness in an armour plate, besides which if adds materially 
to the expense of the structure in which it is employ: 
amount of the material equal to the size of the bolt has to be 
drilled away to make room for its introduction, and which must 
be superadded to the cost of the bolt and the expense of the 
drilling. In order practically to determine the comparative value of 
the solid fifteeninches of metal asagainst the three din. plates bolted 
together, we would suggest that a target should be constructed, 
one-half of which should be faced with the solid metal, and the 
remainder with the three separate plates, as now adopted by the 
War Department for fortifications. Each half of this target 
should be fired at under similar circumstances and conditions, and 
with the same charges of powder, weight of shot, range, and 
elevation. This certainly ought to be done prior to hundreds of 
thousands of the public money as now yoted being expended 
upon what may prove to be a gigantic and irreparable blunder. 
One of the first results of the production of this massive plate, 
we believe, has been the postp it of the shipment of thirty- 
five iron shields which were about to be dispatched, in hot haste, 
to Malta and Gibraltar. The Secretary of State for War has 
directed one of these shields to be tested in order to determine, in 
a practical manner, whether they are, as a whole, all they should 
be for the important purpese they are intended to serve. We also 
learn that Sir John Pakington has stopped the progress of the iron 
defences at Spithead and other places until a target representing 
these defences, and which is now in course of construction at the Atlas 
Works, has been practically tested. The value of the results of 
this target would be materially enhanced were the backing of the 
target Mereased in length, and the extra portion faced with a 
15-in. plate as we have already suggested. There can be no 
question but that the comparative results would prove of the 
greatest importance to the country. As the result of tue testing 
of the new plate cannot prove otherwise than in its favour, there 
can be no doubt but that the solid 15-in. plating will soon super- 
sede the present mode of constructing with a 5-in. plate, backed 
with two thicknesses of 5-in. bars. As the superiority of rolled 
plates over those of hammered iron appears to have been questioned 
since the monster plate was turned out, it may be as well to draw 
attention to the leading characteristics of the two manufactures, 
And this we do the more readily because we find from a 
memoranduin from head quarters, lately published, that it does 
not appear that there is any important difference between 
good rolled plates and good hammered plates as regards resistance 
to shot.* Now, the strongest proof, to our mind, of the absurdity 
of the proposition is that ever since it was practically demonstrated 
at Sir John Brown’s works that even 44-inch plates could be 
turned out by rolling, none but rolled plates have been used. 
Notwithstanding this letter we confidently assert that Government 
has totally ignored hammered plates for nearly four years past, and 
it does not seem disposed to return to them, no hammered plates 
being made or specified for in any recent contracts. But if we 
consider for a moment the difference of character in the two kinds 
of plates, we shall soon see that there is an important difference 
between them—and one which is sufficient to justify the use of rolled 
plates heretofore, and the presumption that none others than 
rolled plates will be used hereafter—that is, until they are super- 
seded by some superior method of production. It has been 
proved over and over again by long series of experimental trials, 
both at Shoekuryness and at Vincennes, that hammered plates 
are not in every case of an uniform texture. They lack homo- 
geniety, and this arises from the circumstance that they are liable 
to two drawbacks in making —they may have either too much or 
too little hammering. To this contingency is due the fact that 
only about ten hammered plates out of fifty have been found of 
the average standard of fifty rolled plates. Not but what ham- 
mered plates of small size can be made equal to rolled if the precise 
amount of hammering—neithermore nor less—be imparted to them, 
but it is just this uncertainty in the large hammered plates that 
gives to rolled plates the superiority, and has led to their universal 
adoption as a means of defence. The real fact of the matter is 
that when plates of only about 9ft. in length were required, 
hammering answered very well. But the conditions under which 
they were produced do not apply to the lengths now require 
which average 20ft. The hammered plates being built up of sm 
slabs, composed of a variable quality of iron, necessarily lack per- 
fect continuity in such lengths as are now common, and also natu- 
rally involve inequality of temper, and this is the real secret of 
the failure of the hammered system. As regards the relative 
fitness of each kind of plate for the purpose of stopping shot, it 
is to be noticed that a repetition of the heavy blows in the manu- 
facture leads to the fracture of the fibre of the iron, in some 
instances rendering the metal crystalline. The introduction of 
scrap iron, too, into hammered plates is another obvious disad- 
vantage. So with such plates it follows that a shot would only 
have to overcome the resistance of a portion of the plate about 
equal to its own diameter. It would not splinter it up as with 
cast iron, but it would certainly crush its way through, and to 
some extent crack the plate. On the other hand, with rolled 
plates we have selected plates of any required length as the hasis 
of manufacture, the welds perfectly made, and the whole plate 
produced under steady pressure instead of under the force of 
impact, the texture of the fibre being consequently uninj ] 
such a plate the whole of the metal assists in the work of resis- 
tance, the long tough fibres proving themselves much more capable 
of stopping the shot than the short broken ones of the hammered 
iron. Hence we have the reasons for the adoption of reliable 
rolled plates, as well as for the non-adoption of uncertain ham- 
mered plates in our national defences ashore and afloat. 




















* See a letter in the 7imes of Sept. 12th, from the ,War Department to the 
Secretary of the Thames Ironworks Company. 
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ON A NEW MODE OF CONSTRUCTING THE SUR- 
FACE OF STREETS AND THOROUGHFARES. * 


By Joserx MirTcHeEtt, F.R.S.E., F.G.S., C.E. 


THE wear and tear of an ordinary macadamised road and, conse- 
quently, its cost of maintenance, are very great. — 

The explanation appears from experiments which show that a 
cubic yard of macadamised stone, when well pressed down in a box 
with a capacity of 27 cubic feet, contains 11 cubic feet of vacuities; 
and that a roadway covered with 12in. of metal, before it is consoli- 
dated into a smooth and useful surface, has a large portion of its 
stones crushed into small particles, and that more than one third 
of its dimensions consists of mud and sand. When heavy rains 
occur, combined with heavy traffic, disintegration of the stones in 
such a roadway takes place, and quantities of mud are generated in 
proportion to the amount of traffic. k 

In the new mode of constructing a roadway which I propose 
the vacuities in the metal are filled with cement grout, which, 
when hardened, forms a concrete, binding together the macadam- 
ised stones into a massimpervious to water, and, unlike asphaite, 
unaffected by heat, while at the same time it preserves entire the 
original size and dimensions of the stone. 

Again, every one must have noticed the tear and wear of the 
causeway stones in an ordinary street pavement, and the irregulari- 
ties of the surface of the streets, after six or twelve months’ traffic. 
Granite and other stones of the hardest quality appear to give way 
under the weight of the traffic. The explanation of this waste 
may be found in the ordinary mode of constructing street pavement. 
The stones are laid on a bed of loose sand some 2in. or 3in. deep 
above the soil, and are then beaten down into an approximately 
even, but really irregular, surface. They are laid three-fourths of 
an inch to one and a-half inch apart, and the intervals between 
them are filled up with sand, which is soon reduced to mud. 
Thus, each stone is insulated, and made to rest ona yielding surface. 
* In a street so constructed the ends of the causeway stones are 
found, after twelve months’ traffic, to be worn down from one half 
to three-quarters of antmch. This arises from the percussion of 
the wheels of carts and carriages falling from the centre of one 
stone on to the joint of the two adjoining, which, being on a 
yielding surface, and the wheels striking on the ends, sink a little 
from the pressure. When a stone has sunk bodily from half an 
inch to an inch, or when a little hollow occurs in the pavement of 
the street, it will commonly be found that the adjoining stones are 
much worn, the hollow on the surface increasing the force and effect 
of the percussion of the wheels. The greater the hollow the greater 
is the tear and wear from the strokes of the wheels. 

The source of waste is seen to be the yielding surface on which 
the stones are laid. To prevent their tear and wear, what was 
wanted seented to be a rigid and perfectly regular surface, by which 
also the traction might be greatly improved. 

These defects in the construction of causeway have long been 
noticed, and the only remedy hitherto used, and which has been in 
very general use, but which has always failed, has been, to lay a 
body of lime concrete Gin. deep, below the stones, and to fill with 
lime grout the joints or intervals between them. The lime, it has 
been found, has never consolidated, owing to the stones being 
beaten down when it is half set, and to the tremor subsequently 
caused by the traffic. Thus, on the best paved streets, after heavy 
rain or watering, much mud is generated from the wet unconsoli- 
dated lime and sand. Where there is much traffic, as in London, 
this mud on the surface, in drying, proves slippery and dangerous, 
and many serious accidents occur in consequence. 

The irregularities of the surface, an] consequent mud, are in- 
creased by 2in. of sand being placed between the bed of lime con- 
crete and the bottom of the paving stones. 

In the new mode of constructing street pavement which I have 
proposed there is first laid down a bed of cement concrete 3in. 
deep (gravel may be used instead of macadamised stone where 
abundant and cheaper), and to the requisite convexity in the cross 
section. This concrete quickly consolidates and entirely excludes 
moisture or water from below. 

On this foundation the paving stones, Sin. deep and 3in. wide (a 
width of 3in. gives a better hold to the horses’ feet than a width 
of 4in or 4}in., which are the common sizes), are built, and, when 
brought to a perfect form, the joints are filled with cement grout. 
When the whole is consolidated it forms a surface perfectly im- 
movable by traffic and impervious to moisture. The wear and 
tear of the stone arises from the attrition of the traffic only. If 
the causeway be well made there should be no irregularities on 
the surface. Where such irregularities exist they are due to de- 
fective workmanship. 





Three experiments have been made to test the merits of the new 


or concrete road, and two to test the merits of the new form of 
causeway. 

The first trial road and pavement were laid down in Inverness 
early in 1865. They have been under traffic for upwards of two 

ears, bein persed over by the whole goods traffic of the Highland 
Railway. Y e road is now perfectly sound, and it has required 
no repairs; whereas the macadamised roadway adjoining it has 
constantly required repairs, andis now full of irregularities and ruts. 

The second trial new road was laid in London. As it was im- 
portant that this plan of road-making should be subjected to the 
test of severe traffic on some of the London thoroughfares, I ap- 

lied to, and obtained permission from, the Right Honourable 

Villiam Cowper, Chief Commissioner of Works, to lay down 100 
yards of it in length, by 35ft. in width, on the Mall in St. James’s 
Park, at the foot of the Green Park. The whole traffic between 
the district of Regent-street, Piccadilly, Pall Mall, Buckingham 
Gate, and the Victoria station passes along this route, which is, 
apparently, subjected to as heavy traffic as any thoroughfare in 
London. 

Subsequently this road proved a failure, the surface breaking up 
under the traffic. My explanation of the failure, which was very 
puzzling at first, is as follows :—The roadway at each endof the 
experiment was macadamised at the time the experiment was made, 
and the contractor’s men who were crushing the macadamised 
road with a heavy roller of three to four tons weight were inad- 
vertently permitted by the person in charge to pass their heavy roller 
from end to end continuously over the experimental road before it 
had properly consolidated. The crystalline structure of the cement 
was injured by this, and, in consequence, the surface yielded to 
the incessant cab traffic and the month of continuous rain to which 
it was immediately thereafter exposed. The surface was repaired 
by the trustees by a coating of 2in. of macadamised stone, which 
was rapidly ground down on the hard concrete by passing vehicles. 
As the bottom was entire and consolidated, had a coating of 2in. or 
3in. of new concrete been laid down, with the required time to 
consolidate, it would have answered all the purposes contemplated ; 
but the surveyor deemed it his duty to remove the concrete sur- 
face entirely, which was only done at great trouble by means of 
levers and iron crowbars. The experiment was certainly a failure ; 
but, in attempts of realising new conceptions, it isin the nature of 
things that there must be repeated failures before success is reached. 

he third experiment was made in Edinburgh, and has in my 
opsnion proved very satisfactory and successful. A length of 150ft. 

concrete road by 45ft. in breadth, and a similar extent of street 
pavement, were laid down last summer at George IV. bridge, where 
the traffic is heayy and continuous. One half of the street was 
laid down with the concrete ata time, and the traffic was rigidly 
kept off that portion fora month. The other half was then laid 
down. The whole roadway has since been under traffic for twelve 
months and has proved perfectly sound and immovable, not a stone 
turning up all that time. After the road had consolidated, and 
had been under traffic during the winter, it was observed that some 
small hollows had shown themselves at the joinings along the centre 
of the roadway, and arose from our inexperience in laying down 
the concrete, and will in future be avoided. These hollows were 
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cut out, and made up with new te, and opened for traffic in 
aweek. The result has been that the surface is now perfectly 
smooth and regular. 


The street pavement on the south end of the concrete road was 
then laid down on a bed of cement concrete din. deep. 

The cement concrete was permitted to consolidate for about ten 
days, and thereafter the pavement was built on it with cement 
mortar; and when the stones were regularly sct the joints were 
filled up with cement grout. 

This pavement has also been perfectly successful, the water 
running off it as from a foot pavement, leaving no mud; and 
the only wearing of the surface is from the attrition of the 
traffic. 

It has been stated that the noise of vehicles on the pavement is 
greater than on the ordinary pavement. I do not consider it greater: 
the blows arising from the irregularities on the ordinary pavement 
are noisy, as well as destructive to the road and to carriages ; but 
the noise onthe concrete pavement, though not greater, is different, 
it having more of a ringing sound, like that on a street bound up 
with frost. 

In point of wear and tear, and freedom from mud and dust, this 
street pavement has many undoubted advantages over that now in 
common use, particularly where there is heavy traffic ; but I antici- 
pate that a road consisting of a good body of concrete should 
supersede even this species of street pavement. 

The following is an extract from a report made by me to Mr. 
William Duncan, secretary to the Edinburgh road trustees :— 

**The concrete road cost 6s, 8d., and the paved road 17s., per 
square yard. A sum of 1s. 8d. per square yard was incurred for 
excavating and removing the materials of the old road, and for 
watching ; but I calculate that the value of the old material would 
go to meet these outlays. The small experiment that has been 
made, however, is not a good criterion of the cost. In a work ona 
large scale the cost ought to be less. 

The advantages offered by this mode of construction on a road 
under heavy traffic, as far as our experience has gone, are, first, 
diminished tear and wear—the general surface is apparently not 
worn in twelve months more than one eighth of an inch ; secondly, 
superior cleanliness—the road is almost wholly free from mud 
and dust ; thirdly, diminished cost and annoyance from repairs. 
The road has required little or no repairs for twelve months. It 
requires no scraping or watering, and its maintenance is almost 
nominal, while the coatings, scrapings, and waterings of a macada- 
mised road under similar traffic in Edinburgh cannot be done under 
1s. to 1s. 6d. per square yard, besides the great inconvenience and 
discomfort they cause to the public. The original cost of a 
macadamised road 9in. deep, which, before it is consolidated, is 
crushed into Gin. of available material, is about 2s. per square yard, 
or say somewhat less than one third of the concrete road. In 
London, where the metal is 20s. the cubic yard, instead of 6s., as 
in Edinburgh, and where the cement is cheaper, the cost of a road 
of 9in. of metal will nearly amount to the cost of a concrete road. 
It thus appears that the cost of the concrete road will be propor- 
tionally less, and its advantages proportionally greater, in London 
and towns similarly situated, than in Edinburgh. The cost of the 
concrete, which is 17s. per square yard, is higher than it should 
be, as the stone was procured from Aberdeen instead of the neigh- 
bourhood of Edinburgh, and gravel would have served for the con- 
crete bottom quite as well as the more expensive imacadamised stone. 
In conclusion, I consider that the experiment which, through the 
liberality and public spirit of the road trustees, I have been per- 
mitted to make on this important subject, has been successful 
the road having sustained the traffic on George [V.- bridge without 
a stone being moved for twelve months, and that it only requires 
further experience in the manipulation and laying down of the 
concrete to accomplish all that I anticipated from this new mode 
of road-making.” 

Since the date of this report Messrs. Wylie and Slight, engi- 
neers in Edinburgh, have been good enough to make experiments 
which show that the new road possesses another advantage over 
the old. It was natural to anticipate that, from the superior 
evenness and solidity of the new road, the traction would be less 
upon it than on common roads, and these gentlemen have found 
that the traction on the concrete road of a wagon two tons in 
weight, against a gradient of 1 in 80, was 70 Ib., while, on a 
common macadamised road of the same grade, wet and muddy, 
was 140 Ib., or double that on the conerete road. On a road with 
wheel tracks through new metal it was 340 Ib., and on a road 
newly covered with metal 560 Ib. The gradients of these several 
roads were 1 in 80. 

The experiments are to be further prosecuted as the dynamo- 
meter got injured, and I have every confidence that they will 
establish the very great superiority of the new road as regards 
traction—a circumstance affecting the preservation of horses and 
carriages and the comfort of travelling. Many experiments will 
yet have to be made before the merits of the new road and pave- 
ment can be held to have been conclusively tested. In particular 
it will be necessary to have an experiment on a large scale befor« 
the cost of construction and maintenance of the new road can 
fairly be put in comparison with the cost of construction and 
maintenance of the roads now in use. Tut in the meantime, as 
far as my experience has gone, I feel entitled to sum up the ad- 
vantage of the new roadway over the old in the four following 
propositions, viz.:—First, the tear and wear are less on the new 
road than on the old; second, the cost and annoyance of repairs are 
less; third, the mud and dust are a minimum quantity, and there 
is superior cleanliness; fourth, the traction is less, as has already 
been proved. 

It must be observed, however, that the entire efficiency of this 
mode of roadmaking depends on the quality of the cement, which 
should be the best Portland cement, tested to bear a tensile strain 
of 500 to G001b, on a bar one and a-half inch square. Time, after 
the road is made, is a great element of efficiency, as the hardness 
of the concrete gradually doubles in the course of twelve months; 
but further experiments are necessary to determine the precise 
time the road should be left for consolidation before it is opened 
for traflic—a month I found quite sufficient in Edinburgh. 





RAISING OF THE STEAM SHIP Druip.—This fine ship, which 
sank in the river off the Tunnel Pier about a fortnight back, was 
successfully raised on Friday. During the previous week pre- 
parations had been made for pumping her out, and to this end 
the combings of the hatchways had been raised, and a couple of 
centrifugal pumps placed one in the fore hold and one in the 
engine-room, each driven by a portable engine, and some powerful 
hand pumps had been placed aft. All being in readiness, the attempt 
was made on Thursday morning, but it was soon found that they 
had not sufficient power. Application was then made to Mr. 
Roberts, of Millwall, for one of his steam pumps, having two 11 jin. 
cylinders; this with one of his boilers was taken up and got on 
board, and in half an hour was connected and at work. Abouta 
foot of water having been pumped out, further proceedings were 
postponed until the morning, when’ as soon as the tide left, pump- 
ing began, and it soon became evident that all were doing their 
work in first-rate style. Mr. Roberts’s pump attracted particular 
attention, from the large quantity of grain it brought up; when 
therefore it became necessary to put on more suction pipe, it was 
forced down into the cargo (oats) without a strainer, and upon 
being started brought up the grain so fast that the men were 
brought up from filling baskets in the hold to clear it off the deck, 
and after a short time men had to be sent down to shovel the oats 
down to the suction pipe. In this manner the grain in the way of 
the hatchway was pumped out to the depth 12ft.; the length 


of suction pipe at starting being 8ft., at finish 15ft., being within 
a foot of the bottom. About three-quarters of an hour after 
pumping commenced it was evident the ship was getting lively, 
and shortly after was afloat, and as the tide rose was towed in 
je seed patches being put on, she now remains to 


shore, where 
complete the 


Teng 


her cargo. 


| ,, SEWERAGE OF Pagis.—A very important work has been some 
| time under hand ih the western portion of the city, namely, a 
| second great égout collecteur, the object of which is to prevent the 
| contamination of the whole horse-shoe bend of the Seine w 
encloses the Bois de Boulogne. The new main drain commences at 
the Place de PAlma, nearly opposite the Exhibition, and will 
terminate at Neuilly, a distance of between three and four miles. 
The work is being performed by tunnelling, and by means of shafts 
60ft. to 80ft. deep, and 150ft. a This sewer will carry the 
drainage of the left bank of the Seine, after it has crossed the river 
by means of a syphon to a spot just below the island of Neuilly, 
and thus probably keep out impurities from the Seine for a distance 
of nine or ten miles, the bend of the river being very sharp in this 
part; it will also serve}to convey away the water of a very dirty little 
stream, called the Bidévre. 


OFFICIAL INSPECTION OF THE HUDDERSFIELD AND KIRKBURTON 
Rar~way.—On Saturday last the above line, which has nearly 
approached completion, was officially inspected by Colonel Hutchin- 
son, one of the Government inspectors. The line is belonging and 
has been constructed by the London and North-Western Railway 
Company. The inspector was accompanied by Mr. F. Stevenson, 
of London, one of the company’s engineers, Mr. Sutton, superin- 
tendent of the division, and Messrs. Eckersley and Bayliss, the 
contractors. The gentlemen were conveyed upon two ordinary 
locomotives and tenders, and one tank engine, which formed a 
train of over 100 tons weight. The train left Huddersfield about 
half-past nine in the morning, and returned about half-past five in 
the afternoon, The whole of the line, together with the bridges, 
was tested and carefully inspected, and with the exception of a 
suggestion as regarded some of the signals, the line gave great 
satisfaction. It will shortly be opened for traffic and will form a 
valnable acquisition to the company’s lines. 


A New Cement anp BurnprIne Mareria.. — In a communica- 
tion to the French Academy of Sciences M. Sorel describes a new 
cement, being a basic hydrated oxychloride of magnesium. It is 
obtained by slacking magnesia with a solution of magnesium in a 
more or less concentrated state. The denser the solution the 
harder it becomes on drying. This magnesium cement is the 
whitest and hardest of all those known to this day, and it can be 
moulded like plaster, in which case the cast acquires the hardness 
of marble. It will take any colour, and has been used by the 
inventor for mosaic imitations of ivory, billiard balls, &c. The 
new cement possesses the agglutinative property in the highest 
degree, so that solid masses may be made at a very low cost by 
mixing it up on a large scale with substances of little value. One 
part of magnesia may be incorporated with upwards of twenty 
parts of sand, limestone, and other inert substances, so as to form 
hard blocks; while lime and other cements will hardly admit of 
the incorporation of two or three times their weight of extraneous 
matter. By means of these artificial blocks, buildings may easily 
be carried on in places where materials for the purpose are scarce, 
All that is required is simply to convey a quantity of magnesia and 
chloride of magnesium to the spot, if there be none to be had there, 
and then to mix them up with sand, pebbles, or any other matter 
of the kind close at hand; blocks can be made of any shape and 
imitating hewn stone. This magnesium cement may be obtained 
at a very low cost, especially if the magnesia be extracted from the 
mother ley of salt works, either by M. Balard’s process, whereby 
magnesia and hydrochloric acid are obtained at the same time, or 
else by decomposing the ley, which always contains a large propor- 
tion of chloride of magnesium, by means of quick lime, which by 
double decomposition yields magnesia and chloride of lime con- 
taining a certain quantity of chloride of magnesium, and which, 
with the addition of various other cheap substances, may be us: 
for whitewashing. 


Mera OpERations IN Prussta. — Mr. W. J. Hertslet, the 
British consul at Konigsburg, states his belief that there will be 
considerable alterations made in the Prussian tariff to assimilate 
the Prussian system with that of the newly acquired, territories. 
Ife says that the iron duties will again be lowered. At present 
the yearly consumption of iron is calculated in Britain at 154 lb., 
in Belgium at 100 lb., in the United States at 92 Ib.,in France at 
68 lb., in Prussia at 58 Ib., per head of the inhabitants; while this 
province, with its 3,014,595 inhabitants, only consumes 30 Ib. per 
head on an average, and yet pay a yearly tribute of 600,000 thalers 
to the by far richer iron-producing provinces in the South of 
Prussia. He adds, as respects iron, raw, cast, &c., ‘‘The war and 
money calamities pressed extremely hard on this branch of trade, 
which should be of such importance in encouraging industry and 
prosperity. The differential duties, which compel this province to 
take its supply from the southern German provinces, instead of 
allowing the purchases to be effected in the cheapest market, 
although lowered, still weigh with a dead weight on the trade. 
The importation fell from 312,639 centners in 1865, to 125,263 
centners in 1866. Iron wares have likewise great difficulties to 
contend with. The Russian Polish trade is fettered by the un- 
certainty of the value of Russian money, and the delay on the 
frontiers at the Russian Custom-house, where three weeks are 
required to clear iron wares. The home consumption was trifling, 
the buyers or consumers being occupied as soldiers.” Mr. Consul 
General Crowe, in writing as to the trade and industries of the 
Rhenish Provinces and Westphalia, gives a detailed account of the 
iron works of those districts. The most important fields for iron 
ores are at Siegen, Nassau, Daadau, Essen, and Aix la Chapelle, 
and their work is under the supervision of the Government offices; 
at Bonn and Dortraund, in the last year, for which he obtained 
the statistics, viz., 1865 there was a falling off in the yield of 
nearly 600,000 tons and about 100,000 tons of Scottish pig. He 
states it to be a peculiar feature in the smelting business that the 
Germans never work except to order. They have-fixed periods for 
sending round their travellers, and then light their fires accordingly, 
which are now chiefly of coke, while formerly they were of coal an 
wood. The present wages are similar to those paid in the coal -fields, 
the hours of labour being from six to six, dividing the twenty-four 
hours into two equal days. Ordinary labourers, Is. 8}d. to 1s. 94d. 
per day; puddlers, for rail, 4s. to 5s.; making steel, 2s. 6d. per 
1000 lb.; fine grain iron, 2s. 24d. per 1000 Ib.; rollers, from 2s, 
to 2s. 9d. per day. There are about 46,000 men employed 
in the Rhenish districts. It appears that it is characteristic 
of the iron trade generally that the question arose, shall the 
coal be taken to the iron, or vice versa? in most in- 
stances the iron has been brought to the coal. After the opening 
and extensions of many railways in these countries, and subse- 
quent to the time when the extraction of coal assumed great pro- 
portions, the speculative capital of Germany was thrown with 
eagerness into companies formed for the purpose of puddling, 
sweating, rolling, and hammering iron and steel. Large establish- 
ments were founded which at first gave promise of excellent 
returns, but these creations of a redundant credit soon felt the 
effects of this crisis; and since 1857, which was a year of great catas- 
trophes, a struggling and often unhealthy existence has marked all 
but a few well situated and ably directed undertakings. ere 
are twenty-two companies in existence in Westphalia and the 
Lower Rhine country, whose capital in shares varies from a 
million to three millions of thalers, whose dividends oscillated, in 
1864, between 0, 2, 3, and 13 per cent. There aré many important 
private works besides, the largest and most interesting of which is 
Krupp’s, in Essen, celebrated for the excellence of its steel articl 
and known by more than one description in Germany as w 
asin England. The mills produce iron and steel of all kinds—-bars, 
blocks, plates, rails, wire, and the best boilers, wheels, and gest 


hardwares generally; but the finer works of the are 
attempted, being left to the Borsigs and Egells, of in, or their 
colleagues of ver and i Krupp’s may, but none of 


the lesser works do, look out for the very newest improvements, 
and you do not find, for instance, that any attempt has been made 
to remedy the well-known incotivenience of pieces under 
rollers from one side only, - ’ : 
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Grants and Dates of Provisional Protection for Six ‘Months 
1344. CHARLES BURRELL, St. Nicholas Works, Thetford, N. 
ments in machinery for drawing and dressing seeds.” — ath May, 186, 
2074. GUSTAV BoEHM, Offen , Hesse Darmstadt, “ The aan ofa 
bottle and compass, and the mode of combining the same.”—15th July, 1867. 
2361. JAMES WAVISH, Torpoint, Cornwall, ‘Apparatus applicable to the heat- 
ing of greenhouses, causing bottom heat to plants, and other heating pur- 
ses.” 


pe 

2365. THOMAS SAGAR and THOMAS RICHMOND, Burnley, Lancashire, ‘‘ Im- 
provements in looms for weaving.” 

2367. MARK Frow, Leake, Lincolnshire, 
ch'nes.” 

2369. JAMES WILLIS a. jun., Oakfield House, | and WILLIAM BUTTERY, 
Albion-street, Sheffi in app for turning 
or closing cartridges for beset loading fire-arms.” 

2371. WILLIAM WILLMER POCOCK, Craven-street, W 
ments in indexes or telltales applicable to fluid meters and other counting or 
measuring apparatus,” 

2373. WALLIS RIVERS GOULTY, Reading. Berkshire, “‘ Improvements in ma- 
chinery for cutting, crushing, bruising, or otherwise preparing furze or gorse, 
straw, bark, or other vegetable substances.”—17th August, 1867. 

2375. JOHN CRONIER, Lucan-place, Hoxton, Middlesex, ** An improved rotary 
heel for boots and shoes.” 

2377. JOHN HOOKER, Oberstein-road, New nition FREDERICK 
BRABY, Fitzroy Works, Euston-road, Middlesex, “ Improvements in fire 
lighters, also applicable for fuel generally.” 

2379. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in crank motions.”—A communication from Thomas Taylor, New Orleans, 
Louisiana, U.S.—19th August, 1867. 

2434. WILLIAM BERRY, Willow-place, Stamford-hill, Middlesex, “ Improve- 
ments in the means or apparatus for removing mud, drift, or other rubbish 
from streets and other places.”—24th August, 1867. 

2436. EDWARD SONSTADT, Maughoid, Isle of Man, “Improvements in the 
- ~ “pre of seaweed for ob valuable products from it.”—2¢th August, 


“Improvements in reaping ma- 





: “rT 








807. 

2038. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
“Improvements in the manufacture of iron and steel."—A communication 
from Alexander Lyman Holley, New York, U.S. 

2440. JOHN WHITMARSH WEBB, Woolwich Common, Kent, ‘* Improvements in 
reefing topsails from the deck.” 

2442. ERASTUS BRIGHAM BIGELOW, Queen’s Hotel, Manchester, ‘‘ Improve- 
ments in Jacquard power looms, and in apparatus for driving looms.” 

2444. MATTHEW AUGUSTUS SOUL, Leadenhall-street, London, “ Improve- 
ments in fastening iron ands on bales, and in fasteners or ties for that pur- 
pose, and also in levers or implements to be used therewith for effecting the 
fastening.”—A communication from Jones Saunders, Alexandria, Egypt. 
—27th August, 1867. 

2446. HENRY HANSON, Srockport, Cheshire, * I 
apparatus employed for flnishing cotton, band, “twine, panto = tend 
other fibrous substances,” 

2448. WILLIAM WILSON and JAMES COWBURN, Radcliffe, Lancashire, “ Certain 
improvements in looms for weaving.” 

2450. WILLIAM PEDDER, Savage-gardens, London, “ Improvements in brushes.” 

2454. WILLIAM THOMAS WATTS and DANIEL JOSEPH FLEETWOOD, Birming- 
ham, ‘ Improvements in and applicable to hydraulic and other presses, parts 
of which improvements may be employed for or with other descriptions of 
machinery.” 

2456. ROBERT EDWARDS, Ashford, Kent, “Improvements in the construction 
of locomotive traction engines.”—-28th August, 1867. 

2428. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, London, 
**A new or improved process for the direct production of phosphorus for 
industrial purposes.” — A communication from Edouard Aubertin and 
Léopold Boblique, Paris. 

2460. ALEXANDER STEWART, Hamilton, Lanarkshire, N.B., ‘‘ Improvements 
in textile fabrics and in the apparatus or means emyloyed for effecting the 
same.” 

2462. CHARLES STAGG, Kingston-on-Thames, Surrey, “ Improvements in the 
application of sewage and other liquid manures to land.” 

2464. JOHN PAULIN and ROBERT DAVISON PAULIN, Newcastle-on-Tyne, 
Northuuiberland, ‘Improvements in apparatus for feeding paints on the 
stone or stones on which they are to be ground.” 

2466. ALEXANDER MELVILLE CLARK, Chancery lane, London, “ Improvements 
in apparatus for submarine exploration.” — A communication from George 
Wrights n, New York, U.S. 

2468. ARTHUR MCNUTT WIER and MARSHALL ARTHUR WEIR, Elm Lodge, 
Newton-rcad, Bayswater, Middlesex, “ I nts in Hing and indi- 
cating apparatus "—28th August, 1867. 

2470. JOHN SILVESTER, Westbromwich, Staffordshire, 
spring balances.” 

2472. ROBERT WEARE, 
in furnaces.” 

2474. MORRIS HAMMERSTEIN, Liverpool, “ Improvements applicable to cigars, 
cheroots, cigarettes, pipes, and other smoking tubes.”--A communication from 
Moritz Star, Leipsig, Saxony.—30th August, 1867. 

2476. JOHN ARMITAGE BROWN, Kingsland-crescent, Kingsland-road, London, 
“* Improved apparatus for prop@ling ships and other vessels and for actuating 
machinery, applicable to other purposes.” 

2478. WILLIAM AUBERT, Strand, London, “ Improvements in apparatus for 
diffusing odours or perfumes.” 

2480. DONALD NICOLL, Oakland Hall, West End, Kilburn, Middlesex, ** Im- 
provements in electric telegraph conductors, and in the means of laying and 
securing the same, also in the machinery and apparatus to be employed 
therein.”— 31st August, 1867. 

2482. HENRY OCTAVIUS WILLIAM COOPER énd ELIZABETH FOSTER COOPER, 
St. George’s-road, St. George’s, Hanover-square, London, “An improved 
method of wateri: g roads, streets, and other places.” 

2484. CHARLES GELSTHARP, Wincomble, Low Walker, near _Newcastle-upon- 
Tyne, Northumberland, ay in the ture of malleable 
iron, cast iron, and steel, and in the construction of furnaces to be employed 
for such purposes.’ 

2486, HENRY VALLANCE, Farnham Royal, Bucks, ‘* Improvements in faster.- 
ings suitable for casement windows.” —2nd September, 1867. 
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“Improvements in 


St. John’s-square, Wolverhampton, “ Improvements 





Inventions Protected for Six Months 7 the Deposit of 
Complete Specifications 

2506. GEORGE TOMLINSON BOUSFIELD, Loughborough "Park, Brixton, Surrey, 
“Improvements in paddlewheels for water craft."—A communication from 
Willam Robinson Manley, New York, U.S.—4th September, 1867. 

2551. DARIUS CHASE BROWN, Massachusetts, U.S. “Certain new and useful 
improvements having reterence to wire heddles for loom harness, and particu- 
larly the construction, manufacture, and support of such.”—Partly a com- 
munication from John Ashworth, Andover, Essex, Massachusetts, U.S.—9th 
September, 1867. 





Patents on which the Stamp Duty of £59 has been Paid. 

2223. HENRY CRAVEN BAILDON, Edinburgh, “ Writing inks.”—12th Septem- 
ber, \s64, 

2236. JOSEPH HORATIO RITCHIE, jun., Leadenhall-street, London, ‘ Bolis 
used in the construction of ships and vessels.”—13th Seplember, 1864. 

2252. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Preventing incrus- 
tation in boilers.”— 15th September, 1864. 

2285. EDWARD SLAUGHTER, Clifton, Somersetshire, and FERDINAND LOUIS 
FELIX CAILLET, Avenue d’Antin, Paris, “ Locomotive engines.”—17th Sep- 
tember, \864. 

2344. HENRY BRIDGEWATER, Watford, Herts, “ Manufacturing railway cross- 
ings.”— 24th September, 1864. 

2547. JAMES HAYES, Bow-lane, London, ** Sewing machines.”—15th October, 
1864. 

2260. JOHN HAWKINS SIMPSON, Kilmeena, Ireland ‘‘ Printing by electricity.” 
— 16th September, 1864. 


Patents on which the Stamp Duty of £10U has been Paid. 

2225. JAMES PETRIE, Rochdale, Lancashire, “ Steam boilers.”—14th Septem- 
ber, 1860. 

2247. JAMES MURDOCH NAPIER, York-road, Lambeth, “ Manufacture of sugar.” 
—L5th September, 1860, 

2361. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Files.”—17th 


September, 1860. 
= — BRIGGS, Salford, Lancashire, “ Oil cloth, &c.”—20th September, 
9335, WALMEUnT HARGREAVES, Crawshay Booth, Rawtenstall, Lanca- 
— * Machinery or apparatus for washing woven a fabrics.” 26th Septem- 

, 1860. 


Notices of Intention to Proceed with Patents. 

846. JOHN GAMGEE, Queen’s-road, Bayswater, Middlesex, and ARTHUR 
GAMGEE, Alva-street, Edinburgh, “ Improvements in the preservation of 
animal and vegetable substances.” — 23rd March, 1867. 

1275. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
**A new and improved means of transmitting by electricity the hour and 
synchronism of the hours between public and private clocks.”—A communica- 
tion from Victor Delay, Lyons, 

1283. GUSTAVUS ADOLPHUS JOHN SCHOTT and JOHN SIEGMUND ROSENTHAL, 
Bradford, Yorkshire, ‘‘ An improved species ef yard.”—2nd May, 1867. 

1304, HERBERT ALLMAN, Ampthill-square, London, ‘Certain improvements 








- in the construction of the boxes or bearings of the axles of railway carriages 

© and other rolling stock.” 

1. NOAH MENDAL SHAFER, New York, U. in binders 
for papers and the Sie Cath chen Geli ants cf tae eratanin tobe 


buildings, Chancery-jane, London, 
= Improvements in locks.”—A communication from James eg Norwich, 
Connecticut, U.8. 
1328. GEORGE WILSON, Cyclops Steel - Ironworks, Sheffield, Yorkshire, 
improvement in the of buffers.”. 6th May, 1 867. 

1334. JOHN SCOTT CAVELL, Gray’s-inn-square, London, “ Improvements in 
the construction of automaton figures and toys.” 

1342. JOHN BENNINGTON BLYTHE, London-street, London, ‘‘ Improvements 
in coating and ornamenting metallic and other surfaces.”—A communication 
from Eduoard Dodé, Waiily, France. 

1344. CHARLES BURRELL, St. Nicholas Works, pane a Norfolk, ‘‘ Improve- 
ments in machinery for drawing and dressing seeds. 

1348. NORMAN bt ara WHEELER, Brooklyn, King's County, New York, U.S., 

valve gear for steam and analogous engines.” 

1349. NORMAN wan WHEELER, Brooklyn, King’s County, New York, U.S., 
** Improvements in skylights ahd bog a and shaft couplings for steam 
vessels, a part of which are appli to 

1350. NORMAN WILLIS WHEELER, econ, King’s County, New York, U.S., 
** Improvements in the construction and packing of slide valves and adjacent 
parts for steam and other ines.” 

I3a1. NORMAN WILLIS bir Brooklyn, King’s County, New York, U.S., 

in app g and controlling the introduction 
of fluids to surface condensers ot steam engines.” 

1353. HENRY JOHN SAXBY, John-street, Woolwich, Kent, “ Improvements in 
lucks and catches or staples connected therewith.”—7th May, 1867. 

1354. JAMES FAIRLEY and ALFRED FAIRLE&Y, Birmingham, ‘Certain im- 

in the facture of plantation and other hoes, and which said 
improvements are also applicable to the f other impl and 
tools.” 

1357. JAMES GASKELL, Blackburn, Lancashire, ‘‘Improved machinery or 
apparatus for building cops in winding machines.” 

1358. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“ An improved fastening for bands or hcops for baling cotton or other sub- 
stances.” —A communication from George Newton Beard, St. Louis, Missouri, 

















U.S. 

1359, JOSEPH NIXON and JABEZ WINTERBOTTOM, Sheffield, Yorkshire, “‘ Im- 
proved machinery for piercing and drilling tanks and scales for table knives 
and forks, table and butchers’ steels, and butchers’ knives ” 

= bg fo RICHARD COTTAM, St. Pancras Ironworks, Old St. Pancras-road, 

ndon 

1364, HENRY RICHARD COTTAM, St. Pancras Ironworks, Old St. Pancras-road, 
London, *‘ Improvements in ornamental balusters and balustrades and other 
ornamental rails.’ 

1365. ROWLAND WOOD and AUSTIN WOOD, Parkfield-street, Islington, London, 
** Improvements in the method of and apparatus for treating or pressing paper, 
pasteboard, and similar materials, after printing on the same.”—8th May, 
1867. 

1376. AUGUSTE HERCE, Boulevard Bonne-Nouvelle, Paris, “Certain improve- 
ments in pianos.” 

1380. CHARLES RITCHIE, Upper Tulse-hill, (Brixton, Surrey, ‘‘ Improvements 
in casks, and in apparatus for storing and drawing off liquids and semi-fluid 
matters.” 

1381. GEORGE JEFFRIES, Orford-hill, Norwich, Norfolk, ‘* Improvements in 
—— for turning or closing central fire sporting cartridges.”—9th May, 

867. 

1385. RALPH MELLARD, Trent Foundry, Rugeley, Staffordshire, ‘“Improve- 
ments in the construction of machinery for preparing and mixing food for 
pigs and other animals.” 

1389. JAMES JOHNSON, Pendleton, Lancashire, and ALFRED GILES, Man- 
chester, ‘* Improvements in machines for drying yarns, Paper, and fabrics.” 
1391. JOHN COMBE, Starbeck, Yorkshire, “I 'y for 

winding cops and warping from cops.” 

1392. WILLIAM SMYTH, Cottage Green, Camberwell, Surrey, “ Improvements 
in machinery or apparatus for navigating the air. ”—10th May, 1867. 

“An 








ABSTRACTS sap. SPECIFICATIONS. 


The following descriptions are expressly for THE 
TEMGLRE, atthe ofc of hr Maja yt Onan’ Pate 


Class 1. —PRIME MOVERS. 
Ineluding Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
375. J. BUHRER, Keppel-street, London, “ Generating gel Feb- 


ruary, 1867. 

This invention consists in generating steam by bringing continually a very 
thin layer of water in jets, streams, or spray upon a very hot metallic surface, 
whereby the water is continually and immediately converted into steam by the 
—s the metallic surface. The steam thus generated may be employed in 
in steam washing and dyeing apparatus, and otherwise. 
carrying out this invention the inventor takes a tube, by preference cylindro- 

and fire. This tube is steam- 


provided with a cock leads the water to be evaporated from a convenient reser- 
voir into the upper part of the corical tube, a puwp being used for this purpose 
if required. This narrow pipe terminates in a number of small openings, pre- 
ferably in a ring, into which the end of the pipe leads, so that the feed-water~ 
is spread over the surface of the conical tube in a highly divided state. A 
second pipe leading up from near the bottom of the conical tube serves to lead 
off any water which may accumulate in the bottom of the conical steam tube 
into a convenient reservoir, the steam pressure being sufficient to force it 
through the pipes 3; all danger of explosion is thus prevented. Any number of 
steam generating tubes, acting as just explained, may be combined acco! 

to the power or amount of the steam required.— Not proceeded with. 

376. R. JAMES, mag Dorset, “ Steam boilers.” —Dated 9th February, 1867. 

This i fe to the description of boiler known as the 
“ Cornish boiler,” br single-flued or double-flued. It consists in forming 
an annular water chamber in the flue or flues of the boiler running in a 
direction parallel with such flue, and so arranged that the flames and hot 
gases can pass along between the outer surface of such chamber and the 
surface of the flue, as also through the central space inside such water 
chamber. The shells of such water chamber are by preference made 
conical or tapering, the outer shell having its smaller end towards the 
furnace, while the inner shell has its smaller end away from the furnace, thus 
making the annular space in the chamber also of a tapering form. This 
annular water chamber extends from behind the fire bridge to any required 
distance down the flue, and is connected thereto by means of branch pipes at 
top and bottom, by means of which it is put in communication with the water 
spaces of the boiler. Small water tubes are in some cases fixed across the 
inner space or flue of the water chamber, so as to facili the ci jon of 
the water therein. 

393. W. CLARK, Chancery-lane, London, ‘‘ Apparatus for obtaining and apply- 
ing motive power.” —A communication. — Dated 12th Fe ebruary, 1867. 
This invention cannot be described without refi to the gs. —Not 
proceeded with. 
397. H. H. GRIERSON, Manchester, and J. M‘EBROY, Sale, Cheshire, “* Governors 
Sor steam and other motive power engines.” —Dated 12th February, 1867. 

This invention refers to arrangements whereby the effect of the governor is 
in proportion to the variations in speed. To accomplish this the patentees 
make use of balls which are carried by arms similar to those in ordinary use, 
but they adopt links constituting a parallel motion, and the said balls are thus 
caused to move in a plane at right angles to the shaft by which they are 
driven. 

402. b E. GEDGE, Wellington-street, Strand, London, “ Steam boilers or gene- 
tors.”—A communication.—Dated 13th February, 1867. 

This oniies consists in improving the circulation of the water in a boiler, 
also in exposing a large amount of heating surface in a small space, and in 
doing away with the disastrcus effects of explosion by making the boiler in 
small sections of a novel construction. The invention may be divided into 
two parts, First, the combination of a heater or centre chamber with 
two side chambers connected with the centre chamber by tubes, in 
order to produce an upward current of steam and water in the cen- 
tral chamber, and a downward current in the side chambers. Secondly, 
a boiler composed entirely of small sections having a perfect circu- 
lation made in such a way as to admit a current passing up through openings 
provided for that purpose at or near the centre of each section, and admit a 














1396. JAMES REILLY, Barrack-street, Hulme, Mi 
system of mechanical aids, worked by hand or motive power, for poe 
the arts of swimming, floating, and diving to be rapidly acquired.” 

1379. JOHN WALKER, Sheffield, Yorkshire, ‘‘ Improvements in the construc- 
tion of the standards and other parts of scales and beams for weighing pur- 
poses, and for the mode of connecting the same.” 

1399. GEORGE BROWNING, Cheapside, London, “ Improvements in the con- 
struction of button-hole sewing machines.” ‘ 

1400. JOHN PIDDINGTON, Gracechurch-street, London, “ Improvements in 
boring gun barrels and ordnance, and in apparatus used therein,”—A com- 
munication from Joseph Jaspard, Liége, Belgium. 

1402. THOMAS NELSON, Paternoster-row, London, “Improvements in the 
manufacture of cards, tablets, and other articles, from which marks made 
with water colours, ink, or pencil may be repeatedly erased by moisture, 
without injury to the surface.” 

1403. WILLIAM CLARK, Chancery-lane, London, “ Improvements in bleach- 
ing textile materials or fibres, more especially wood pulp, for the manufac- 
ture of paper and pasteboard.”—A communication from Jean Bernard Biron, 
Boulevart St. Martin, Paris.—11th May, 1867. 

1409. JOHN GAY NEWTON ALLEYNE, Butterley Ironworks, Alfreton, Derby- 
shire, “ Improvements in puddling furnaces, also applicable to other furnaces 
of a similar construction.” 

1417, JAMES WILLIAM BUTLER, Dunmow, Essex, ‘‘ Improvements in the con- 
struction of armour-plated ships and batteries.” —13th May, 1867. 

1429. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improvements in 
axles boxes and bearings.’’—A communication from Patrick Sarsfield Devlan, 
New Jersey, U.S.—14th May, 1867. 

1433. ERNEST SMITH, Glasgow, Lanarkshire, N.B., 
ing violet colouring matters.”—15th May, 1867. 
1447. JAMES MURDOCH NAPIER, York-road, Lambeth, *‘ Improvements in 

intaglio plate printing machinery.”—16¢h May, 1867. 

1467. SIMON REGAN, Leeds, Yorkshire, * Improvements in marine and land 
boilers and their furnaces, and also other turnaces used for the manufacture 
of iron and other purposes.” 

14069. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘ Improved appa- 
ratus for lowering, detaching, and picking up ships’ boats.”—A communica- 
tion from Robert Cruezbaur, New York, U.S.—17th May, 1867. 

1514. ALFRED VINCENT NEWTON, ers Ah vane London, *‘ An improved 
central fire metallic cartridge and app facturing the same.” — 
A communication from Dexter Smith and pt Miler Hall, Springfield, 
Massachusetts, U.S.—2Ist May, 1867. 

1574. WILLIAM COULSON, Shamrock House, near Durham, “ Improvements in 
the doors and door-frames of furnaces.”— 28th May, 1867. 

1755. CORNELIUS VARLEY, Kentish Town-road, and SAMUEL ALFRED VARLEY, 
Roman-road, Holloway, London, “ Improvements in electric telegraphs.”— 
15th June, 1867. 

2031. JOSEPH STIRK and HORATIO BYCROFT, Burton-on-Trent, Staffordshire, 
“*Improvements in refrigerators for cooling worts and other liquids, which 
eo a are also applicable to condensers used in distillation.”—11th 
July, \867. 

2257. LEON VicTOR HUE and CHARLES ROZIERE, Rue de Malte, Paris, ‘“‘ Im- 
provements im the means of moulding subjects or designs in glass or crystal 
for ornamenting them inwardly, and improved toola or apparatus in connec- 
tion therewith.”—4th August, 1867. 

2325. HENRY MOSES MELLOR, Arkwright street, Nottingham, ‘‘ Improve- 
ments +n circular knitting frames.”—13th August, 1867. 

2352. HENRY BODART and ALFRED SIGODART, Gosselies, Belgium, ‘‘ Improve- 
ments in apparatus for propelling vessels."—15th August, 1867. 

2369. JAMES WILLIS DIXON, jun., Oakfield House, and WILLIAM BUTTERY, 
Albion-street, Sheffie'd, Yorkshire, ‘‘ Improvements in apparatus for turning 
or closing cartridges for breech-loading fire-arms.”—17th August, 1867. 

2379. WILLIAM EDWARD NEWTON, Cnancery-lane, London, “ Improvements 
in crank motions.”—A communication from Thomas Taylor, New Orleans, 
Louisiana, U.S.—19th August, 1867. 

2453. JOSEPH STOREY and WILLIAM EDWARD BICKERDIKE, Lancaster, and 
WILLIAM VIRGO WILSON, Jubilee-street, Mile End, London, “ A new method 
of bronzing metallic and ‘other surfaces.”—28th August, 1867. 


“ Improvements in obtain- 





—_ to pass through opeuings at or near each end of the section, 
the said i be together by an opening running through the 
whole length of the section, so as to allow a free circulation throughout the 
section. 








Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, cc. 

369. G. DAws, Penge, “ Impr ts in y or apparatus for opening, 
closing, locking, and unlocking cart and other gates on railway level — 
together with signals in connection therewith.” —Dated 9th February, 1867. 

The First part of this invention consists in improvements in machinery. or 
apparatus for opening and closing cart and other gates on railway level cross- 
ings by the action of a passing train or trains in manner hereafter described : 
—The posts to which the gates are attached are supported at bottom and rest 
in stone or metal sockets. Ata convenient distance above the sockets a yoke 
pulley is keyed or otherwise secured to the post, to the ends of or round which 
chains or wire rope are attached, each passing over a roller mounted on shafts 
supported and free to revolve on bearings in a metal frame or case resting on 
or sunk in the ground at the side of the post ; weights are attached to the ends 
of the chains, and the position regulated so that when one weight is raised the 
other is lowered. The weights rest on discs or plates of metal, and below 
these discs and the bottom of the case strong springs or balance levers are 
placed. Between these springs or levers there is a lever connected at one end 
to the disc, and at the outer to a rod passing through the case in one direction, 
and in the other to a frame or tube. This frame or tube is divided into two 
parts, one to receive the rod first mentioned, and the other to receive a secoud 
rod, which latter is in connection with a box containing notches to receive a 
pawl or latch, and this box is in connection with a rod extending some dis- 
tance, but which must be regulated according to circumstances and as prac- 
tice may dictate, along the line of rails where it is to be acted on by the wheels 
of a passing train. The other end of the rod connected to the lever is at its 
termination linked to a lever which carries a pawl or catch taking into a 
notched plate or box ; to this box a rod is united, extending along the line of 
rails in the contrary direction to that of the other, where it is acted on by the 
passing of a train, as in the previous case. The two boxes are placed in com- 
munication by a rod, and this rod carries a lever similar to that before described, 
and which causes a catch or pawl to take into the notches of the other box, 
supposing the gates to be closed for a train and open to carts to cross the line 
of rails. Ona train passing over the distance rod, and on its being conse- 
quently released thereby, the levers move, one weight rises and the other falls, 
and the chains, following the motion of the weights, motion is communicated 
to the yoke, and the gate is thrown open; as soon as the train has passed 
between the gates and over the termination of the distance rod the latter is so 
released, and the parts returned to their normal position. The four gates are 
simultaneously opened, locked, and unlocked by the passing of the trains 
through levers and rods extending across the line of rails. To indicate to the 
engine driver whether the gates are opened or closed, the patentee places 
between the permanent way at the terminals of the distance rods a disc 
mounted on a post which is free to turn by the action of a rod leading to the 
gates, and connected with the lever or levers crossing the line, so that the 
gates have motion imparted to them, the rod also moves, and motion is com- 
municated to the disc. 

377. C. W. DIxON, Wickham Market, Suffolk, “ Mounting wheels on axles, the 
same being specially applicable to raiiway wheels.”—Dated 9th February, 
1867. : 

This invention consists in inserting in the nave a stout ring of india-rubber 
or other suitable elastic material. This the patentee proposes to effect in the 
following manner :—The boss of the wheel is first placed on its axle, and over 
that is stretched the elastic ring aforesaid, and on that is placed the wheel, the 
spokes thereof being inserted, forged, or cast in a ring of metal, or inserted in 
one of wood, or other suitable material, as the case may be, which, with the 
boss eee constitutes the whole nave of the wheel. To prevent the lateral 

sion of the elastic packing, and to secure the wheel in its place, discs or 








2470. JOHN SILVESTER, Westbromwich, Staffordshire, ‘ in 
spring balances.”—30/h August, 1867. 





All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commisioners of Fatents, wi within fourteen days of its date. 


List of Speier is Published Gurins the week ending 
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F ee 4d.; 321, 4d. ; oe ct ; out, 8d. ; 325, 4d. ; * 326, 4d. ; 327, 4d. ; 328, 


; 329, 4d. ; 330, 8d. ; 331, 10d.; 332, 4d.; 383, 4d. ; 334, Is. 10d.; 335, 
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a) 360, ~g ; ” 
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*,* Specifications will be forwarded by Bag from the Patent-office on receipt 
oe on ee Sums exceeding 5s. must be remitted by 
the Post-office, 5, High Holborn, . — 





Post-office Order, made pay: 
Bennet Wooderoft, Her Majesty's ‘Patent-offles, Southam, 
cery-lane, London. 





of metal or wood are fixed on each side and secured by bolts or other 
suitable fastening, through fhe nave. If convenient, one of such discs or 
plates may form a flange to either the wheel or the boss. 
381. R. B. MULLIVER, Liverpool, “ Shoes for horses.”—Dated 11th February, 


1867. 

The object of this invention is to obviate the necessity for frequent removal 
and refixing of horses’ shoes (as in frosty weather), and the chances of injury 
to their hoofs consequent thereupon. For this purpose the inventor provides 
two thin shoes for each hoof, the inner or hoof shoe being so fashioned that it 
can be attached to the hoof in any ordinary manner, and the outer or wearing 
shoe being so made that it can be securely and easily affixed to the former. 
The wearing shoe can be affixed to the hoof shoe by constructing the latter 
with projecting screwed pins, and the former with corresponding apertures, 
and then binding the two together by screwed nuts, or screwed bolts ; or rivets 
may be employed to bind and hold them together.— Not proceeded with. 

386. J. RAMSBOTTOM, Crewe, Cheshire, ‘‘ Transferring engines, carriages, 
wagons from one line of rails to another.” —Dated 12th February, 1867. 

This invention consists in transferring engines, carriages, and wagons from 
one line of rails to another by means of two or more pairs of rails attached to 
endless around toothed drums or polygons, which are turned 
round by steam or other power, or by fixing one or more pairs of rails to a 
traversing frame, which is moved to and fro by steam or other power. This 
invention cannot be fully described without reference to the drawings. 
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frames for yarns.”—Dated 8th February, 1867. 

The patentee claims the use of an adjustable “ jockey ” or intermediate roller 
arranged and capable of being raised or lowered as shown and described. Also 
the use of a friction brush and a sloped or curved guide plate, as shown 


368. R. HAWORTH and J. W. WELCH, Manchester, ‘‘ Machinery for sizing, 
dressing, and beaming yarn and thread.”—Dated 6th February, \867. 
This invention cannot be described without reference to the drawings. 
390. J. B. BOOTH, Preston, “ Carding engines.” —A communication.—Dated 12th 
February, 1867. 
This invention relates especially to improved lifting and replacing cams used 
and arranged as to 





when the stripping is being perf d. These improved 

= le the cams used in the improved machinery for stripping the top flats 
of carding engines, for which letters patent were granted to G. Wellman, of 
Lowell, America, dated 1ith September, 1860 (No. 2190). 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dc. 
349. H. K. York, Cardiff,‘ Apparatus for heating with hot water.”—Dated 7th 
February, \867. 

This invention consists in the enlargement of the hot water pipe about its 
lowest point, where, instead of a boiler, the pipe at its largest part is divided 
into several smalier pipes or passages, which are passed diagonally, and under- 
neath which either a gas burner or any other mode of heating is applied or 
introduced. The inclined pipes or passages are fixed in two inclined plates, 
and the sides are closed by two slabs of clay, or any other suitable material. 
The heat being applied under the inclined pipes or passages a rapid circulation 
takes place, whatever length the main pipe may be laid. The pipe for the 
escape of the products of combustion may be left open, or may be taken into a 
chimney according to the fuel used. The ascension pipe would, of course, be 
left open at the top above the highest circulating level, and would be supplied 
with water by any ordinary ball cock or other means.—Not proceeded with. 
387. E. MANICcO, Bedford-street, Strand, London, ** Means for raising sand or 

shingle covered by the tide to the level of high water, and therewith 
embankments for the construction of sea works.”— Dated 12th February, 1867. 
The object of this is the ‘ion of sea works, such as em- 
ts, breakwaters, or other similar works, in the most economical 
manner, obtaining the principal material from the sand or shingle of the sea 
shore, and rendering the influx and outflow of the tides subservient to the 
In commencing and establishing the foundation of an embank- 
ment, breakwater, or breastwork, the patentee uses cradles composed of 
wrought iron bars; they are constructed in the following manner :—The bars, 
about an inch and a quarter broad, and about a quarter of an inch in thickness, 
are placed at certain distances apart (usually equidistant from each other) ; 
similar bars of similar dimensions are then made to cross the bars first men- 
tioned at right angles, and at each junction or overlap of the bars they are 
secured to each other by passing through them a half inch rivet (or they may 
be otherwise fastened together at their junctions if preferred), the whole 
forming a square of four feet six inches. The contents or capacity of each 
cradle is three and one-third cubic yards, and the weight of metal used in its 
construction two hundredweight two quarters, or thereabout. The cradles are 
dropped in a row or rows alternately close and about six feet apart, each 
cradle being ballasted with rough stones passed through the square interstices 
formed by the bars to about one-fifth of the inner area of the cradle. He also 
places brushwood, or otherwise wattle, to retain the stones as well as the sand 
or shingle (which gradually accumulates) within the said area, intertwining 
brushwood or other wattling material with the bars of the cradle, and 
which nevertheless allows the tidal waters to flow freely through the cradle 
until the whole of its area is filled with sand or shingle or other matters. As 
the current or tide advances it bears with it sand, shingle, or other matters, and 
the waters meeting the obetruction of the cradles deposit those matters both 
within and around the obstruction, and they are caught and held by the stones 
aad wattling forming the lining and bed of the cradles until they become filled, 
as well as the spaces around them, shoaling the water to the top of the cradles. 
Upon a repetition of this process the accumulation will be increased until it rises 
to the surface of the water. The invention comprises other features which we 

cannot devote space to here. . 








New York StT£aM FIRE-ENGINES.—New York—the city proper. 
without reckoning the suburban cities and villages compre ended 
in the ‘‘ Metropolitan Fire Department ”—has no less than thirty- 
four steam fire-engines. About one third are from the Amoskeag 
Compeny, Manchester, N.H. Weappenda description of ‘‘Metro- 

litan No. 1: The boiler of the steamer is 36in. in diameter and 
65in. in length; it contains 313 copper tubes 24in. long and 1}in. 
in diameter. The boiler is of the best boiler plate cased in wood 
and covered with Russian iron, with brass bands, and with a brass 
dome and — casing. There are two double-acting pumps 
lined with brass, 4}in. in diameter, and 12-in. stroke, with rubber 
valves and brass valve seats. The steam cylinders are 8in. in 
diameter and 12-in. stroke, working in the same piston rods with 
the pumps. The engine is supplied with two lengths of best 
rubber suction hose, made age copper rings 4}in. in diameter 
inside. The suction pipe of the pumps is fitted on each side with 
a brass cup to close the openings if desired, and with a vacuum 
pay wy made of burnished copper. There are two discharge pipes 

or the leading hose, with a complete set of ‘‘nozzles” for change, 
from lin. to gin. diameter.—Scientific American. 

SrzaM NAVIGATION IN THE Brazius.—An iron paddle wheel 
steamer, named the Paraguacu, built for the Bahia Steam Naviga- 
tion Company, was launched on the 14th inst. from the premises 
of the London and Glasgow Engineering and Iron Shipbuilding 
ee yD at Govan. She is of the following dimensions, viz., 
length between perpendiculars, 130ft.; breadth, 18ft. 7in.; depth 
from top of floors, 11ft. 3in. She is to be fitted with oscillating 
engines of 60 nominal horse power. The hull thronghout its con- 
struction has been especially designed for service in the tropics 
with houses on deck containing spacious saloons, &c. She will 
take her departure for Bahia in the course of a few weeks’ time 
from now. The same firm has also just completed another iron 

dle steamer and six barges for the above company, for service 
on the Alagoas Lakes, which are constructed to draw only 2lin. 
water when loaded with goods and p gers. In ti 
with these boats there is a tramway, the cars and goods vans for 
which have been built by Messrs. George Starbuck and Co., of 
Birkenhead. The whole of the above works have been constructed 
from the designs and under the superintendence of Messrs, 
Thompson and Noble, consulting engineers, of Sweeting-street, 
Liverpool, the senior of which firm has also designed and superin- 
tended the construction of all the steam vessels built for this 
company for more than nine years past. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMING WOLVERHAMPTON, AND 
OTHER DISTRI 

(From our own Correspondent. ) 

Iron: Less Doing: Prices Unchanged: Better Home Demand: 
Foreign Orders Pressed Out of Hand—Pic Inon: Prices of 
Different Brands—Dvupixy Iron TRaADE—NoRTH SraFFrorD- 
SHIRE TRON TRADE: Ji merican — COAL: 
Active Demand : Prices Firm—Mr. G. BEARD: New Works—A 
New Lourrep LraBitity Concern IN Inon anD CoaL—Harp- 
waREs : Wot so Good. 

THE brought in to Birmingham yesterday (Thursday), and 

Wolv pton the day before, do not show much alteration in 

the iron trade of Staffordshire and Worcestershire as compared 

with its condition last week. The end of the quarter is now 
nearly approaching, and as a result there are slightly fewer orders 
in the market; but the conviction of the most experienced of the 
ironmasters is that we have entered upon a time of very gradual, 
but nevertheless of steady progress, and that it need not be ex- 
pected that we shall retrograde before the time arrives at which all 
concede we shall experience a good trade, on account alike of 
the home and foreign consumption. At present the houses that are 
os aggle m the latter are busy upon Northern orders 
chiefly. These are mf teeny be Foy letion because of the very 
short time only that will elapse before the ports are closed. The 

home trade is better than it was in de ents in which an im- 

proved demand is always most gratifying as indicating a better 

state of trade generally. 

The firms that are well know for the excellent quality of their 
boiler plates are doing more in their plate mills now than has been 
the case for some time tt; indeed, great as has been the con- 
sumption of sheets lately, there are cases here and there in which 
makers of both are equally occupied alike in their boiler plate and 
their sheet mills. Pigs are not yet selling for the next quarter, 
but they may be quoted at from £3 7s, 6d. to £3 12s. 6s. i 
£2 12s, Gd. to £2 17s, Gd. cinder pigs, £4 be. hydrates, and 
£4 5s. to £4 10s. cold blast—all South Staffordshire. The North 
Staffordshire irons are quoted at (delivered) foun 65s. and 
forge 60s., whilst Cleveland is set down at for No. 3, » No. 1, 
58s., and forge iron 54s., also delivered. 

Prices of finished iron remain steady at the slight improvement 
secured during the past ry = and it is unlikely that any 
alteration will be e in the “‘ list” rates at the next preliminary 
meeting, which will be held next Thursday in Birmingham. The 
legislative business to be conducted at that meeting is not expected 
to be of great importance. 

A new joint-stock enterprise is being floated in South Stafford- 
shire, under the title of the Union Coal and Iron Gupey 
(Limited). The scheme embraces the purchasing of the Millfields 
Ironworks, and the ing of them on in connection with the 
Spring Vale Colliery. tt cannot be hidden that the ironworks 
tne | have not been amongst the most successful in the district 
in which they are situated, but it is thought that the two together 
will be carried on at a profit. Upon this, however, we ourselves 
express no opinion. It is said that only a limited amount of 
capital beyond what is already in the undertaking is required, and 
+ — persons best acquainted with the locality are taking up 
the shares. 

The trade about Dudley is reported of as improved. The 
puddlers are said te be working five and the mill men four turns 
a week, and there is sup d to be a p ay Head pemalyngy Re y 
more fully employed. Some very fair orders have come to d, 
and better prices are anticipated. The demand for pig iron keeps 
wD, but owing to the competition of other districts keeping down 

e prices of home made the best producers of the quality who are 
able to hold are doing so. 

A decided improvement is believed to have taken place 
in North Staffordshire. There the American orders for 
finished iron are understood to have been received in larger 
numbers than for some time previously. There is also a good 
demand for the pigs of North Staffordshire, but here again the 
competition of the foreign districts is keeping down the prices to 
the level quoted above, of even the qualities of that district also, 
and they are of less worth than those of a. 

Coal is in good request as compared with the recent demand, 
alike in Staffordshire and Worcestershire, and the prices keep 
firm, with a good market for the best qualities. 

r. rge Beard, who is one of the exhibitors of South Staf- 
fordshire iron in the Paris Exhibition, but who has recently fallen 
into the financial difficulties that have been previously set forth 
here, is about to business i He has taken a small 
works at Smethwick known as the Cape Ironworks, and we have 
no doubt will soon be again producing iron of a quality which 
reflects credit upon the district in which it is turned out. 

Hardwares, neither in Birmingham nor in South Staffordshire 
and East Worcestershire, can be = of as in the slightly 
improved condition that we have occasion to report them 
in the past few weeks. The falling-off is chiefly in the export 
department of the several branches. The home markets, however, 
keep pretty good as_times go. 











WALES AND THE ADJOINING COUNTIES, 


(From our own Correspondent.) 

Tue Iron TRADE: Gradual Strengthening of a more Hopeful Tone: 
The Long-desired Condition Anticipated: Probable Advance in 
the Price of Iron : Large Shipments to the Foreign Markets: 
Anticipated Contracts from the Home Railway Companies—THE 
Tin-PLaTE TRADE: Contemplated Stoppage of the Pontymoile 
Works—TueE Stgam Coat TRADE—THE MONMOUTHSHIRE RAIL- 
WAY AND CANAL Company: Half-yearly Meeting. 


THE iron trade of the South Wales district seems still improving, 
and the more hopeful tone to which reference has previously been 
made is being slowly but ually strengthened. Although the 
improvement referred to does not progress so rapidly and is not 
quite so firmly established as it is desirable it should be, still there 
is no cause for yp mY as the depression has been so 
severe, and the loss of confidence in commercial circles so complete, 
that it will take a long time to bring things into a healthy state 
again. As yet prices have not responded to the improvement 
which has set in; still no retrograde movement is anticipated, but 
there is a belief prevalent that the condition of the trade will 
before long be such as all are desirous of ——————* and 
once a rise takes place in the price of iron it be some time— 
possibly years—before it becomes so low as it has lately been. At 
the next quarterly meeting there is a probability of efforts being 
made to advance the price of iron, therefore with the facilities now 
presented by the money market for obtaining advances upon easy 
terms great inducements are offered for operations at the present 
time. A little life is certainly wanted to be manifested, as it would 
give an impetus to the trade, which it very much requires. At 








one of the leading establishments the hands have been placed on 
| Short time, but this is an ex ptional circumst , the partners, 
| it appears, having determined not to increase their stock, At two 

or three other works the mills and forges are better employed 

than they have been for some time past. During the past month 
| a large quantity of iron has been exported to the foreign markets 
; Russia being by far the | t purchaser, and the local 
| makers are particularly partial to the Muscovite contracts, 
| owing to the prompt manner in which they are paid for. A con- 
| siderable quantity has yet to leave for that —— and every 

effort is being made to get the whole off so as to avoid waiting for 
the spring season. From the United States there is a fair demand 
for rails, and had reconstruction proceeded as oo there 
would have been a much larger inquiry before this. Ironmasters 








entertain sueng bare that home buyers, more e ipecially the rail- 
: Way companies, wi 


be in the market at the commencement of 


next quarter with some of the contracts that have so long been 
forward to, There can be no doubt whatever as to their 
requirements, and with money so low, and iron to be had on such 
Sevousable terms, i fe only sensenabie to expect thet the pressus 
opportunity will See Secvettnne of ty nae puataaee. There 
8 re me firm. 
the Blaina and Works various rumours 
are current as to in‘ but no fresh information 
them, it is quite clear if a sale 
were at once effected works wouldnot be re-started until the 
ensuing 
The Lngin’e teed continues quod, and tho various werks 
be said to ae ar quien ono act an fitup os 
they were. The ale Magy | apne contemplate 
stopping the Pontymoile Tinworks, but it is expected that it will 
not remain idle, for there are several parties who are disposed 
tg ho a 
cons ity evinced in the steam 
od Gals esl olean ate hee ee 
soe Sere Sone Sez pee ont ee. e impetus which the trade 
has lately received has been of great assistance in gi —. 
ment to a number of hands that have been discharged from 
various ironworks. 
The half-yearly mee of the shareholders in the Monmouth- 
way and Company was held at the com 's 


not as yet affected their receipts, but it would, in all probabili 
do so, as the persons who had been in the habit of = 
some portion of their line would not now be moving about. After 
some other remarks of no public interest, the was 
received and adopted, and a dividend at the rate of 5 per cent. per 
anoum dec 

The half-yearly meeting of the Cambrian Railway Campany wa¥ 
held on Saturday, Earl Vane in thechair. The report, an abstract 
of which hes event ap in THE ENGINEER, was adopted. 
Mr. Bancroft urged ption of his truction and 
pointed out that unless unanimity prevailed among the various 
classes of shareholders, the result would be that a vast amount of 
their pay. would be expended in litigation. A committee was 

pointed to confer with the directors onthe matter. Forty miles 
of the coast section, although completed and inspected by thefBoard 
of Trade officer, cannot, it appears, be opened in co uence 
certain land and other claims amounting to about £30,000. 
Seducing thas t subee tao tecumy, beh thay bere demas 
inducing them money, but t ve 
hence forty miles of railway male uite exgondgutbve, As 
debentures are amply covered, the holders are undoubtedly making 
a great mistake that they do not provide this £80,000, for if 
line is not opened what is the value of their debentures ? 

The exports of coal and iron from the South Wales ports bear a 
favourable comparison with those for the corresponding month of 
last year, as will be seen from the following returns: 
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. August, 1866, August, 1867 
Tons. 
Wewport.. oo os cc of S8671 «. o ec cc co 28,585. 
Cardiff .. oo co cc BORTED .. cc oc co co MGRES, 
Swanees.. .. oe co oe SI00G .. «2 oo oe coo 45,681, 
ee ae Pee 
The following are the shipments coastwise:— 
August, 1866. August, 1867. 
Newport .. co co co +e GOIBL os oe oc co oe 80,086. 
Caml... cc cco co co co TEED cc cco co co co S44. 
Swansea 2. oe os ce oe 26,100 2. oe oe oe os 32,630, 
Lianelly oe -e 


oe ee oo BB,348 2. oo oc os co 23,884, 
Newport also exported 18,892 tons iron; Cardiff, 18,149 tons 
iron and 3084 + > ee fuel; Swansea, 1228 tons and 
10,114 tons patent fue! 


SCOTLAND: ITS TRADE AND OPERATIONS, 


(From our own Correspondent.) 
THE Giascow Pic InoN MARKET—MANUFACTURED Inon—THE 





THE ScrEW STEAMER ONYX — INSPECTION OF THE HARBOUR 

Works or DunpEE—T#E Norra British Ralbway ComPany— 

THE CALEDONIAN Rattway Company—THE Cotton TRADE, 
THE pig iron market was depressed d the middle of last‘week, 
but has since rallied, and a considerable ness transacted, 
Seder (Senne about 7000 tons done at 54s. 14d. early cash, 
and 54s, 3d. fourteen days. Full quotations are as follows :—Pig 
iron, mixed Nos., warrants, 54s. 14d. to 54s. 3d.; No. 1, g.m.b., 
54s. 9d. to 55s8.; No. 3, 538. 9d. to ; Gartsherrie, No. 1, 628.3 
Coltness, No. 1, 61s.; Glengarnock, at » No. 1, 59s. 

The shipments of the week are not far short of those of the 
correspon week of last year. 

a. ee iron market is here without change. Prices as 

t quo’ 

In coals the sales of last week were not quite so brisk, but the 
demand for home use and for export continues good, without any 
oe oe to os * the — which are re ye ——. —— 
and common or ipping, ton o owt., lai wh, 
6s. 6d. to 7s.; best splint, a ae to 7s, 9d.; Wishaw house- 
hold, for shipping, Vs. to 7s. 9d.; dross, laid down, 3s. 6d. to 
5s. 6d.; smithy, per ton of 20 cwt., 12s. to 15s.; household, best 
quality deli wagon of 24 cwt., 10s. to 12s, 6d.; second 
oe do., 9s. to 12s.; quarter, best quality, delivered per 
wagon, 13s.; steamboat, per 24 cwt., 10s. 6d. to 12s. The advices 
of ey at the principal ports still show an amount in 
excess of that of the corresponding week of last year. 

The new steamship E of the Anchor line of transatlantic 
steamers, had a highly satisfactory trial of her machinery on 
Saturday, running the Lights and measured mile distances at a 
speed equal to eleven nautical, or thirteen statute miles per hour, 
and putenins all the ordinary evolutions with unus aye f 
and exactitude. The trip extended from the tail of the ~- 
Greenock, to Rudda and back, and, the weather being 
the excursion was much enjoyed by the numerous who 
availed themselves of the hospitality of the owners. T uropa, 
after leaving her visitors pay seo A on Saturday afternoon, re- 
turned to ow in the evening, and now occupies the usual 
loading berth of the Anchor line at Finniston Quay, page 
to res on her first voyage to New York on Wednesday, the 
25t! 

Messrs. Alex: Stephen and Sons launched, on Saturday after 
noon, from their works at Kelvinhaugh, an iron sailin ue, 
named the Annie Main, of 550 tons, and Aal at Lioyd’s. ‘this 
fine vessel has been built for Thomas Skinner, Esq., Glasgow, and 
others, and is to be commanded by —— Wm. —_ who is 
likewise part owner, formerly of the Drumkier, also built by 
Messrs. Stephen. As the vessel moved on the ways she was 
named by Miss Anna Skinner, and her destined employment is 
East India and general trade. The Leander, a Chinese leper of 


the first class, was launched at Whiteinch on Saturday, by Mr. - 


J. G. Lawrie. The Leander, the y of Frederic Somes, Esq., 
of London, is a composite ship 210ft. long between the perpen- 
diculars, 35ft. 2in. breadth of and 20ft. 84in. depth of hold. 
She was named by Miss of Glasgow. Messrs. Dobie 
and Co. launched on the same day, from their building F at 
Govan, an iron le steamer of about 300 tons and 90-horse 
power. She is t roperty of Messrs. E. Griffiths, 

and Co., of Liverpool. Miss Griffiths, daughter of one of the 
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p the ‘ceremony of her the Black Prince. 
aera tad incneh chy war teen Gov to Greenock to 
receive her engines, which have been made’ by Messrs. Rankin and 


similar to the other steamers erly cor ¢ 
the same line. She was named ‘the Greata, by Miss Gilchrist, 
Sandyford-place. The twin-screw steamer Onyx—lately launched 
from Messrs. Inglis’s yard, at Pointhouse, was taken down the 
river for trial on the same day, on board a number of 
tlemen connected with the River Plate steamship trades. 
otwithstanding the unfavourable state of the weather the vessel 
attained the speed of ten miles per hour easy steam, and 
with an extremely small consumption of fuel. The engines of the 
Onyx are on the high and low pressure Bernas and it is intended 
to work them with a pressure of 601b. per square inch. It was 
found on the trial that the boilers were sufficient to supply 
abuindance of steam at that pressure. The owner, Mr. Hi 
A. Hardy, of Salto, who was on board, having expressed himse’ 
pa ee ae with the performance of his vessel, she was taken 
up’ river to load for a v to Monte Video. On the 17th 
inst. the members of the Harbour Board of Dundee inspected the 
works, They were accompanied by the engineer and other officials, 
and a‘free exchange of sentiments, in to the different 
rtions of the works, took place. it was that the tidal 
should be cleaned out to the satisfaction of the harbour- 
master, that the huge stones in the ship channel should be re- 
moved, and that the tags should be kept afloat, if ible, at all 
states of the tide, so that their services could be made available in 
the event of casualties happening at the mouth of the river. 

‘The report by the directors of the unfortunate North British 
Railway to the forty-seventh half-yearly —_ meeting of the 
shareholders, to be held on Friday, the 20th inst., has just been 
isfied. It states that during the half- the addition to capital 
eine’ principally for new works, been £169,480 2s. 9d. 

ing the half year twelve miles of branch lines have been opened 

¢f traffic. The traffic receipts of the ear have 

,647 16s. 7d., an increase of £21,849 15s. over the corre- 
Taeot six months of last year, while the expenditure has been 
342 5s. 6d., a decrease of £7363 14s. 9d. on last year. The 
report then goes on to refer to the parliamentary proceedings of 
last session, and to the powers obtained by the directors by these 
:—1. To exercise at once dormant borrowing powers of 

the company to the amount of £843,850, which will not add to the 
authorised loan capital; 2, to raise £1,050,000 of additional 
capital by preference stock bearing dividend not exceeding 8 per 
cent., to rank after the existing erences; and 3, to increase. 
the rate of dividend on the 1865 preference stock from 5 per cent. 
to 6 per cent. But none of these powers will, it is stated, be 
exercised without the previous sanction of the shareholders. The 
patliamentary business necessitated an expenditure of £9000, a 
swm ‘which cannot be esteemed large when contrasted with the ex- 
peniliture of former sessions. In addition to debts and current 
claims due by the company, amounting to £1,875,625, there is, it 
is stated, a further sum of £2,600,000 required for new lines which 
the company are under an obligation to construct. By the Finance 
Act, however, a number of these may directed into separate 
undertakings, and the directors look for“local subscriptions to 
branch lines, which will much reduce the company’s liability. The 
report concludes with the following paragraph :— With the view of 
enabling the shareholders to judge of the benefit arising from the 
Pini inece Act the directors would pcint out that of the £1,875,625 
of «vots and current claims, which includes £300,000 of deferred 
«ividends to shareholders, about £1,200,000 to ordinary creditors 
are now due, and that a considerable part of the balance will 
become payable within the next twelve months. Were the 
£843,850 debentures authorised under the Act issued now, and 
the money applied in liquidation of ordinary creditors’ debts, the 





amount due to them would be reduced to £356,000, or about three 
months’ gross earnings of the railway. This is no serious amount 
to be provided for, and fo its early liquidation and the resumption 
of cash dividends the directors will give their best attention. 

Mr, C. G. Johnstone ig about to retire from his appointment as | 
— manager of the Caledonian Railway. At the approaching 

alf-yearly meeting of the yap 1 will be made to | 
make Mr, Johnstone a retiring allowance. Mr. Johnstone will be | 
Brees a director of the company. 

n consequence of the dulness of the cotton trade the dependents 
on the extensive work of the Deanston Cotton Factory received 
due notice that their hours of labour would be reduced from sixty 
? a _— weekly, which came into force at the beginning of 

ast week, 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


( Prom our own Correspondent. ) 


LiverPooL: Sanitary Reform: Another Proposal for a Tunnel 
under the Mersey: Admiralty Visit to Messrs. Lairds’ and the 
Mersey Steel and Iron Company’s Works — Nortu-EasTern 
Disrxict: The Clementina: Cleveland Iron Trade; Furness 
Railway (Barrow Docks): Rails, Shipbuilding, cc. --Lonvox 
AND NORTH-WESTERN Raltway: Huddersfield and Kirkburton 
Branch—SovutuH YORKSHIRE [Ron TRADE--THE OAKS COLLIERY— 
MIDLAND RaILWay Works AT WELLINGBOROUGH --THE CoTron 
TRADE —COLLIERY AccIDENT INQUIRY~—STATE OF TRADE ArT | 
SHEFFIELD—IMPROVEMENT OF THE RIBBLE—MANCHESTER TRADE 
OvTRAGES Commission, &o, 


THE Liverpool town council determined in March to ventilate the 
sewers of _the borough, and the work was taken in hand in March, 
and has since been steadily prosecuted. The result is believed to 
be seen in the fact that the number of interments was only 413, as 
compared with 786 in August, 1866. Ever since the sewers have 
been ventilated the death rate has sensibly decreased in the 
borough. Mr. Hawkshaw, C.E., has brought before the Mersey 
Docks and Harbour Board a scheme for a tunnel beneath the 
Mersey which he believes may be constructed— allowing for emer- 
gencies, additions to contracts, and junctions with existing lines — 
for £1,000,000, Such a communication would, Mr. Hawkshaw 
considers, be important as a means of more thoroughly uniting 
the Birkenhead with the Liverpool Docks, while the placing 
ot the docks on both sides of the Mersey in direct communication 
with the general railway system is obviously advantageous. Mr. 
Hawkshaw does not propose to cross the Mersey at the point 
selected by the Liverpool and Birkenhead Railway Company in its 
application of 1866, but at a point between Bootle and New 
Brightoi, the latter place being, in Mr. Hawkshaw’s opinion, 
peculiarly advantageous on account of the rock formation 
tiere. The river is wider between New Brighton and 
Hootle, but, in Mr. Hawkshaw’s opinion, tunnelling opera- 
tions would be less difficult and expensive there than 
farther south. Yesterdey week the First Lord of the Ad- 
miralty (Mr. Corry) paid a visit to Messrs. Laird’s works at 
Birkenhead. The main object of interest at Messrs. Laird’s yard 
was the ironclad turret ship Captain, 4272 tons and 900-horse 
power, with twin screws, constructing for the royal navy, from the 
joint design of oo Coles and Messrs. Laird Brothers. This 
slip contains the elements of a sea cruiser of the first class. She is 
320ft. long, has two separate pairs of engines of 450-horse power 
exch, which are expected to give the ship a speed of fourteen 
nots per hour, There will be two turrets, each carrying two 
600-pounder guns, while there will be two other guns, stern and 
chase, on the upper deck, of very heavy calibre. The ship will be 





wholly protected by —ae from five feet below the water- 
line to the main deck gun . Opposite the turrets the armour 





mounting two 300- 
there are two 

fleet of twelve iron screw launches have 
occupy one of the graving docks. 
2000-horse power are now on hand at 


ton guns. In 
e-wheel steamers, of about 600 tons, and a small 
just been completed and 
es to the amount of about 
essrs. Laird’s works. 


Friday the party visited the M Steel and Iron Works, over 
which they were conducted by Col. y, the ing director. 
They appeared much interested in the capacities of the works, the 

of steel by the Bessemer and the rolling of the huge 
armour plates required for H. M.S. Captain. Mr. ‘htman, 


arbitrator in the matter of land at Garston, taken by the Man- 
chester, Sheffield, and Lincolnshire Railway Compan. 
struction of its new route to Manchester, has a 
against £7350 claimed by them. 
As re; the north-eastern district we may note that the 
built by Messrs. Palmer and Co., of Jarrow, for 
Signor Cerrutti, of Genoa, has just made a trial trip. The 
Clementina is intended to trade between Genoa and Buenos 
Ayres. She is asa 


designed oie Ey Mesare Paltn iliary screw, 
‘the engines for which were made Messrs. Palmer, and are of 


100-horse power. 
The demand 
improving, more as 
large quantities o ig be ig been forwarded to G mouth 
from Middlesbro’. e stocks of pig iron in the Middlesbro’ 
stores now amount to 75,597 ‘tons; it appees that the demand 
now nearly balances the senthy. There is a continued improve- 
ment in ‘the ‘manuf: iron ‘trade of the Cleveland group. 
The rail mills are running full time, and a fair number of orders 
are stated to have been recently received. The bar mills are not 


running full time. The number of blast furnaces in blast in the, 


Cleveland district is stated to be eighty-eight, while there are 
forty-six out of blast. The Furness Railway bie acd opened its 
new docks at Barrow, on Thursday. The new docks have been 
formed by enclosing a narrow channel intervening between Barrow 
Island andthe mainland. The two eae docks—named 
respectively the Devonshire and Buccleuch Docks—cover an 
area of nearly seventy acres, while a large timber yard 
brings the area up to 105 acres, Vicente Pre mn shipyards, 
sidings, &c., make a total of 450 acres. ¢ ships’ Mercury, Las- 
borough, and’ Northwick, have taken in cargoes of iron rails from 
the Consett Ironworks for St. Petersburg, and 1120 tons of bent 
railway chairs have been shi on board the Australia for 
Madras. ‘The Maxima, a vessel launched from Messrs. Palmer and 
Co.’s, will also load chairs for Madras; and the Tartar, of London, 
is taking in rails’ for Madras. A large quantity of rails and chairs 
has yet to be shipped this autumn at this dock for Russia and 
India. ‘Not only have ‘Messrs. Palmer and Co. (Limited) a pros- 

+ of commencing soon with an ‘ironclad, but they have also 

ked some substantial orders for merchant shipping. The 
Empress, screw steamer, built by Messrs. C. Mitchell and Oo., of 
Low Walker, has been taken* up by the Admiralty for the Abys- 
sinian expedition. Messrs. Mitchell have launched this week a 
steamer of 2500 tons burthen, with engines of 160-horse power, by 
Messrs. Penn and Co., of London, for the Russian Steam Naviga- 
tion Company, and intended for the Black Sea trade. Messrs. 
T. Hepple and Son, of Low Walker, have orders to build an iron 
tug of 50-horse power, and 95ft. in length, for Cork, and an iron 
tug of 60-horse power, with a pair of disconnecting side-lever 
engines, with feathering floats, for the Thames. Yesterday 
week the Glencoe, screw steamer, the property of Messrs. 
Gillon, Schmitz, and Company, of Glasgow and Middles- 
bro’, made a trial trip from the Tees. She is of 450 tons 
burthen and is intended for the iron trade. The Glencoe was 
built by Messrs. Blackhouse and Dixon, of Middlesbro, and 
was engined by Messrs. Blair and Co., of Stockton. During the 
trial she ran 114 knots. Messrs. Backhouse and Dixon have 
now three vessels on the stocks. One of these is a steamer of 
1000 tons for a Middlesbro’ firm; the second, a vessel of 400 tons; 
and the third, a steamer of tons. The Maxima, an iron 
barque, launched on Saturday by Messrs. Palmer and Co. 
(Limited), is the iron-built vessel sheathed with zinc plates 
fastened on the principle patented by Messrs. McIntyre and 
Palmer, of Jarrow. 

The Huddersfield and Kirkburton line of railway, constructed 
by the London and North-Western Company, was officially in- 
spected on Friday by Colonel Hutchinson, on the part of the 
Board of Trade. The i tion was attended, it is understood, 
with satisfactory results; but itis not yet announced when the 
line will be opened for traffic. 

The South Yorkshire iron trade has slightly improved, some 
moderate orders having been received for manufactured iron. 
The steel trade is scarcely so brisk as it had been, but there is a 
fair amount of business doing in rails. 

The explorers at the Oaks Colliery are, as was to be expected 
from the nature of the work, making but slow progress. A 
melancholy accident occurred at the pit bank on Monday. A Miss 
Newsome, of Hull, was examining the works when her dress was 
caught by the machinery, and she was so severely injured that her 
recovery is considered doubtful. 

The foundations for new engine-sheds about to be erected near 
the Midland Railway station at Wellingborough are now being 
laid. It is expected, however, that the sheds will not be ready 
for use before 1869, There will be two large sheds capable of 
holding about twenty engines each. Wellingborough bids fair to 
greatly increase in importance as a town. 

There are complaints of depression in the cotton trade at 
Ashton, Staleybridge, and Dukinfield. At Staleybridge the mills 
are tare short time or are being closed for a day or two per 
week. 

An inquiry into the deaths of fourteen miners who lost their 
lives by a recent explosion at the Garswood Park Colliery was con- 
cluded yesterday week. Some interesting and important evidence 
was given by Mr. Higson, the Government inspector; and the jury, 
by direction of the coroner, returned an open verdict, adding to it 
some practical advice of their own with regard to the future work- 
ing of the colliery. 

Little improvement is reported in the general state of Sheffield 
trade. The demand for steel for manufacturing purposes has, 
however, become a little more active, and the same may be said of 
the iron trade. There is more doing in armour plates, but the 
demand for railway matériel continues languid. 

Various improvements in the navigation of the river Ribble— 
such as the providing additional dock accommodation, and in- 
creasing the facilities for loading and discharging vessels—are 
about to be carried out at an estimated cost of £150,000. The 
necessary capital will be advanced by the Public Works Loan 
Commissioners, and the undertaking will be carried out by the 
Preston Town Council and the Ribble Navigation Company. It is 





expected that the improvements will be entirely completed in 
about four years. 

Some ugly revelations have been made before the ‘‘ Manchester 
Tra les’ Outrages Commissioners.” The impression of one witness 
examined on Saturday was that several attempts had been made 
to take his life by leaving poisoned apples and oranges in his way ! 
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retired rof oe 
Designs for a new‘ to ‘at Manchester will probably be 
publicly exhibited in that city. There were 115 competitors. 


to testimonialise Mr. W. H. Huffman, who has 
the'Haull Dock ns 
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Copren—British—cake andtile,|; £ s.¢d. £8. dj) £8. d. £8 @. 
POT ton sseeee.s..cccees | 79 10 0... 8010 0] 84 0 0.. 87 0 0 
Best selected.........seee002 | 81 0 0,,.82 0 0| 89 0 0. 0 0 © 
Bhieet ...cscecscccccccsecees | 83 0 °0., 84 9 0) 91 00. 00 0 
86 0 0..\87 0 0) 9 9 0. 00 0 
83 0 -0,,°87 0 0) 85 09 0.93 0 © 
76 9 °0,, 0 0 0] 80 0°0...82 0 0 
73 0 0.. 0 0 0} 8t o 0.82 00 
78 6 0., 0 0 0] 00 0. 00 0 
© 0 7} 0 O74) 0 0 7H O O83 

215 O cash 215 6 cash. 
Bar, Welsh; im London ......| 610 0.. 7 9 9| 70 0. 715 0 
Wales.....06.| 6 0 0.. 0 9 0] 6 0 O. 615 4 

Staffordshire..| 710 0.. 0 9 9} 810 0. 815 
Rail, in Wales 515 0.. 6 0 0| 515 0. 6 0 0 
Sheets, single in 9 5.0.. 910 9 1010 0. 00 0 
Hoops, first quality. 8 5 0.. 810 0} 910 0%. 915 0 
Nailrods....++.+0¢ 710 0.. 0 0 0| 810 0. 815 0 
Swedish 10 5 0.. 1010 0) 1010 0. 11.5 0 
LEAD, Pig, 19 5 0.19 7 6) 1910 0%. 000 
English, W. B....ccocccssees | 2110 0.. 0 9 0) 9210 0.2215 0 
Other brands ...cccccseseee | 1910 0.. 19 15 0) 20 0 0...20 7 &- 
Sheet, milled .....ssercseee | 2015 0. 0 9 0) 21 0 0. 0 00 
Shot, patent 0 0. 0 0 0} 24 0 0%. 00 0 
*BRed or miniam 00. 0°0 0/92 0 0. 000 
White, dry.. 0 0.. 2910 0] 32 0 0.. 3210 0 
ground in 0° 0..°30 0 0] 30 0 0.. 32 0 @ 
Litharge, W.. 0 0.. 9 0 0] 9415 0...25 0 0 
‘| QUICKSILVER, 17/0.. 0'0°0| 619 0..°7 0 0 
‘SPELTER, Silesian, 5 0.. 0 0 0] 20 2 6.20 5 0 
‘English sheet 2% 0 0.. 0°00} 27°0'0. 0 0 0 
White zinc, powder....00.00.| 0°0 0..°0'0°0) 0:0 0.. 00 0 
STEEL, Swedish faggot ........| 0 0 0.. 0°00) 00 0%. 00 0 
Keg.. 15 5 0. 1510-0) 0 0°0. 0:00 
41440. 00 0| 430. 000 
41019. 0 0 0] 4.010.681 0 © 
41110. 412 0) 8 2 0.°00 0 
413 0. 00 0| 45-0. 48 0 
414 0. 00 0| 46%. -4 9:0 
416 0. 0 0 0) 410 0. 000 
1°3 6. 1:6 0) 15:0. 1 730 
1 9-6.. 1:22 0} 110 0. 113°0 
1 9-@.. Dil 0} 112°0. 113 © 
115:0. 117 0| 118 0. 119 @ 
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1867. | 1866. | 
Per load— & x4 ae s £ |) Perlond— 4222456/4 6445 
eb era anger | 0 410| 3 8 638) Sanaa Be eatiey 37 0.1810 17 6°90 
yellow pine .. 3 15 4 0| 215 310 Gnd‘ do... 11 1012 10) 12104 0 
Srabeneakrwie:, 8 5°519| 5 0 520 || se Peetmere sel, 101011 0 102098 © 
, oak, white. 9 Bt. el. 10 1 01012 0 
Memes wes: 310 $10 | 4 8 4 15 || Finland tcc 0 8 | 8 10 8 
pinata 3105 0] 310 5 © || Gothenburg, yel... $ 10 10 10} 9 9.1020 
10 0 whi 80 8 6 
fir. 2 0 3 0|°S10 315 ||Gefe, yellow...... 9 O11 0/10 0.1010 
Senet; tr 3 0 310] 3 5 310 //Sodertama ----.. 9 01010 9 10 1010 
basoebeosenge 5 316 é. 
STUN 2 02 5| 2.0 9 8|| ianbyS by 9416 099 0] 15 092 0 
Maas Que vies 9 6 01 8 0 6 0! in etee ie 
rd pine 0 0 0 0/ 0 0 0 0]! per doh din... 015 1:4 0146:1 4 
Lathwood,Dantafm..410 5 0| 5 0 6 0 || Staves, per standard M. 
St 610 710| 7 0 8 0 | Quebec pipc...... 75 080 0] 89 O85 
Deals, per 198. 3,9 1132020 0 bmn 19 020 0 20 om 0 
i.sprace 1 191 © crown y " 
iets whtaprace -13 10-5 10/18 01520 || pip: <-cr-r } 219 0180-02000 «m0 © 





CrvIL AND MECHANICAL ENGINEERS’ Society.—The Civil and 
Mechanical Engineers’ Society will visit the Abbey Mills pumping 
station of the Main Drainage Works on Saturday, the 27th inst., 
assembling at Stratford-bridge Station at three o’clock. 

A Curious Action.—At the Wakefield County Court on Mon- 
day last, before T. H. Marshall, me judge, a case of some 
interest to engineers was decided. The action was brought by 
the Rev. W. R. Bowditch, incumbent of St. Andrew’s, Wake- 
field, against Mr. W. Baker, jun., gas engineer, of the same town, 
to recover £15, which he alleged was due to him as a royalty on 
a gas purifier supplied ‘to the Inns of Court Hotel Company, 
London. The brief facts of the case were that on the Ist of May, 
1866, Mr. Bowditch, who has several patents for the purification 
of gas, &c., received a letter from Messrs. Lockwood and Mawson, 
of Bradford, the architects for the above hotel, who were anxious 
to have the particulars respecting a gas purifier. The communica- 
tion asked what would be the — of one for a large hotel con- 
taining two hundred rooms. Upon that he saw Mr. Baker, and 
asked him if it wouldsuit him to manufacture such an apparatus 
as was required on a royalty, as he (Mr. Bowditch) did not wish 
to have anything to do with the manufacture, and Mr. Baker 
consented. The defendant then offered to supply a purifier for 
two hundred lights for £25, but the secretary of the hotel com- 
pany ordered one for three hundred lights, The apparatus was 

e by Messrs. Nelson, of the Fall Ings Foundry, Wakefield, 
from drawings prepared by the defendant, and Mr. Bowditch said 
he agreed with the defendant that he was to receive 1s. per 
light, or £15 as royalty. The hotel company, however, shortly 
afterwards eeliagueds and the apparatus was not fixed, nor did the 
defendant receive the money. The defence was to the effect that 
Mr. Bowditch’s patent had not: been used. His Honour said he 
had gone through the letters produced, and he thought: the 
plaintiff was entitled to a verdict for the amount sought, with 
costs. 


Tue BoarD or TRADE RatLway DEPARTMENT.—The official 
returns for 1866 would have been published ere now, we have 
reason to believe, in so faras the Board of Trade officials are con- 
cerned, if the companies had sent them the necessary materials 
by, say, the end of the first half of the current year. This they 
have not done, although importuned to do so. Last year between 
twenty and thirty of the 500 incorporated companies in the United 
Kingdom failed to send in their returns; and those that were 
sent in were prepared upon such a large variety of plans in their 
financial statements, as to make a homogeneous statement of the 
whole an impossibility. The returns embrace the total miles of 
railway open in the United Kingdom; the year’s traffic im 
passengers, goods, live stock, and minerals; the number of trains 
run and their total mileage; the rolling stock of the companies; 
their share and loan capital and dividends; the accidents during 
the year; with particulars under these several heads. This return 


| is of great value to legislators, to railway proprietors, and interest- 


ing to the general public. It is surely itable to the com- 
panies in default, that this return should be delayed for twelve 
months (last year the return was published within a week of 
Christmas) and that when it is published it should be so incom- 
plete in scope and imperfect in arrangement. The secret of this 
defect is that the Board of Trade has no power, which it would be 
well they should p , to enf the sending in of 
the necessary forms according to a prescribed form and 
within a stipulated time, under such penalties as ‘would 
secure attention. Twelve months is surely greatly too much, if 
the companies have sufficient staffs of men deserving the 
name of pn ance We have made inquiry as to when the 
returns for 1866 may be expected to appear, but nobody can 
hazard a conjecture within three months. The subject is worth 
the attention of chambers of commerce. We hear that the 
Government supervision of and waterworks has been trans- 
ferred from the commercial to the railway department of the 
Board of Trade. The well-known high qualifications of the 











4 ted with the last-named department as i 
will ensure that all matters of engineering at least will be eff 
ciently dealt with. 














Sert. 27, 1867. 
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PARIS EXHIBITION.—GEMS, THEIR CUTTING 
AND USES AS ROCK BORERS. 
No, ITI. 

Tne diamond polisher is but a variety of the lapidary’s 
wheel. Eeventially it consists of a flat circular disc of 
pretty hard cast iron of about 7in. to 9in. diameter, turned 
perfectly true, and secured upon a vertical spindle of 
wrought iron, with steel extremities of some 18in. or 20in. 
long. The upper end is formed as a conical centre, ad- 
justed to a fixed hollow cone in an iron bar, with a vertical 
adjustment as to its level. The lower end carries a 
cylindrical pulley of small diameter, and provided with 
several grooves for large “lathe cat-gut” by which rota- 
tion is given to the spindle, and terminates also in an 
adjustable little footstep at bottom. The spindle passes 
through the top of a wood table, so that the disc revolves 
just above the level of the latter. The driving belt or cat- 
gut is thus below the table and out of the way of the 
polisher who stands at it, Rotation at the rate of from 
2500 to 3000 revolutions per minute is given to the disc. 
In M. Coster’s shop, as well as in another diamond-cutting 
exhibition, which is installed in the great machinery zone 
in the French department, and belongs to M. Bernard, of 
Paris, who styles himself .Diamantiare a  Hmpereur (the 
same M. Bernard whose cause celebre as to the sole right 
to place chairs in the park has within a short time made 
on a commotion —— the unhappy restuwrateurs 
cos in both these places the diamond polishers are 
driven by steam power, and this was also the case with the 
apparatus of Messrs, Garrard, of London, by whom the 

oh-i-noor diamond was cut and polished. 

The older forms’ of polishers, however, were driven by 
hand, and those curious to see the rude origines of Dutc 
diamond-cutting tools may find admirable engravings of it 
all in vol. iii. of the plates of the great folio edition of 
the celebrated French Encyclopedia of Diderot and 
Delambre, published before the French Revolution. In 
this a triangular stout wood frame, whose horizontal bar, of 
some 5ft. long, stood about 4ft. from the ground, and which 
was pent to vibrate horizontally forward and back 
upon the vertical bar at one end or axis, was provided with 
two upright pegs on be for handles; these were seized 
by a labourer, who pulled and pushed the frame to and fro 
through a certain are. 

An iron connecting rod from the horizontal bar gave 
motion to a short crank forming part of the vertical axis 
of a heavy wooden wheel revolving in the horizontal 
plane, and some five or even seven feet diameter. Round 
the grooved rim of this the catgut belt passed and went 
direct to the pulley on the spindle of the polisher. Such 
was the very primitive machinery with which the diamonds 
of a Valois, a Louis le Grand, or a Pompadour were 
polished. It is very little altered even now, except in 
regard to steam vice labourer. 

e framing which carries the disc and spindle gear is 
still of wood, in rude heavy-looking framing; and it is said, 
and perhaps with good reason, that the polishers work 
more directly in this than in iron framing. To prepare 
the top table of the rapidly-revolving disc of cast iron 
for hes Preven itis ground radially with a coarse-grained 
“oil stone” or Turkey stone, until minute radial grooves are 
established all over it. Some polishers—and we observe 
Mr. Coster is amongst the number—also produce by the 
aid of steel tools a few nearly 





decide what part of its re goee | surface shall be applied 
to the polisher, and when applied, how it shall be kept 
steady in position. The choice of the point to be applied 
rests upon judgment and the eye. 

Several curious looking little tools—which may be called 
holder rests—are provided, which look something like 
little three-legged stools with two of the legs much nearer 
together than to the third one; the longer limb of the to 
of this little stool, which stands on the table close roun 
the revolving disc, consists ina pair of iron clamps with a 
pinching screw and nut. Between these clamp; the shank 
of the holder before described is screwed and so adjusted 
that the diamond looks downwards, and when the stool is 
at rest applies itself with the weight of the ball of solder 
in the hole er cup of the holder itself and of part of that of 
the stool pressing against the face of the revolving disc. 

The diamond has been so placed in the solder that the 
om to be cut or polished, or both, shall be in a nearly 

orizontal plane when the holder is in the position 
described and vertical, but the nature of the holder rest 
admits of a good deal of adjustment as to position of the 
diamond in relation to the polishing disc. There are also 
means for ensuring perfect steadiness as soon as the right 
ition has been finally obtained. This is assured merely 
y the eye. After a few revolutions of the disc the work- 
man takes up the diamond, examines its face, judges by 
the slight impression already produced if all be right, and 
either returns the tool to work as before or makes any 
necessary adjustment. 

From time to time a little fresh diamond dust and oil 
are added. As the polishing proceeds finer and finer 
diamond dust is employed; at last that which has been 
before — and again used over the polishers, and finally 
the nearly dry face of the cast iron disc itself. 

The grinding of diamonds in this way is, in reality, not 
quite mere abrasion, it is, in fact, a sort of microscopic 
chipping away, or striking off of bit after bit from the 
surface of the diamond b wedge-shaped and knife-like 
particles of diamond powder partially embedded in the 

rosities and minute groovings of the cast iron disc. 

his is the reason why so great a velocity of revolution is 
nece . It must be such that each fragmentary bit of 
diamond powder meets the diamond as a blow. 

We have, in fact, now described, and with a minuteness 
that, we believe, has not before been given in English, the 
whole art and mystery of the diamond-cutter—one in 
which, as will have been seen, machine tools go almost 
for nothing, and the — judgment and trained 
eye and hand for all in all. 

Diamond-cutting was introduced into France by Cardinal 
Mazarin, and about forty years ago a diamond-cutter was 
established in Paris in the Rue de la Vailliere, in front of 
the Bank of France, which is still recollected by some of 
the passing-away generation, and then deemed one of the 
sights of Paris. The atelier was on the street level. It 
was only occupied with the treatment of large-sized stones, 
and we have heard an intelligent gentleman—one of the 


When Doctor Romney Robinson, 
vatory of h, determined to remount his new fine 
m circle—made by Dollond, which reads its divided 
circle in twelve places by microscopes round its circumfer- 
ence—he applied to it a new axis of hardened steel. It 
was made, after rough turning—i.e., by the usual methods— 
as hard as fire and water could make it; but, as not onl 
stiffness but perfection of form when rotated were essenti 
he turned it himself finally witha diamond tool. Theshavings 
taken off were not much thicker than human hairs in succes- 
sive coats, but they were coherent and highly elastic, yet so 
fine that the now venerable, though still intellectually 
vigorous, astronomer and physicist told the writer of this 
article that a bundle of these capillary shavings, when held 
to the flame of a spirit lamp, flashed off into oxide with the 
rapidity of gun cotton. 

he form of crystal which proves best as a turning tool 
is the — octahedron, one sharp edge at a time bein 
produced by cleavage. The curve-form or spheroi 
crystals, as in Figs. A, B, C, D, &c.,* do not work as well 
nor wear as well as turning tools, and this seems to point 
to the fact that these curved crystals, immensely hard as 
they are, are, nevertheless, not so hard as the more perfect 
crystals of strictly regular and primary form. It may be, 
however, that these curved edges touch the steel but ata 
single point, and so necessarily wear and blunt faster. 

The diamond which Dr. Robinson turned the central axis 
of hardened steel of the Armagh circle with was an octa- 
hedral crystal of about ath of an inch on the sloping arris. 
After the completion of its work examination under a 
Ross’s microscope failed to detect any abrasion of its edge, 
or alteration whatsoever. The diamond itself Dr. Robinson 
then had set in a ring for his daughter, and is, no doubt, 
still worn by that accomplished lady, now the wife of Pro- 
fessor Stokes, of Cambridge. Few women, however rare 
and valuable their diamonds, are fortunate enough to wear 
a stone with the history and honours added to it that 
belong to this modest little gem. The reference above to 
the microscope reminds us that some years ago Pritchard 
succeeded in forming object lenses for his fine microsco 
not only of — but of diamond. The recommenda- 
tion of both, but especially of the latter, is their high 
refractive power united with small chromatic aberration. 
The diamond lens proved, however, a failure. However 
pellucid and glassy looking to the eye, the molecular 
structure of its crystal so wants homogeneity that it was 
found impracticable to produce a lens giving good defini- 
tion. 

Of all the uses in the arts of the diamond beyond 
question the most important and interesting in a physical 
point of view is that of the glazier’s daneel, Crystals of 
the curved forms with sharpish edges, as in Figs. B and C, 
are those applied to “cut” glass, as it is called. They 
mus; be natural crystals, having the edge that is to 
— on the glass at least untouched by art. In the 
old-fashioned form of glazier’s diamond the crystal was 
| simply embedded in a short iron conical tube, filled with 


director of the obser- 





olden days, who was then a resident of Paris—say that it | plumber’s sulder, in the way we have described as used by 
was curious to see this workman sit for howrs apparently | the polisher. But as the crystal when applied to the glass 
vacantly watching the crowd of gazers outside his window | may scratch it readily enough, but will not cut it unless it 
and the passers-by outside them, whilst in reality he was | be applied in such a way that a middle gine A, C, passi 


— waiting the completion of a single facet. through the centre of the crystalline e 


ng 
ge shall be in line 


othing, in truth, realises the imagination—the vivid sense | with the intended cut, and that the two adjacent faces of the 
of the intense hardness.of the diamond, and the vast gap | erystal shall make equal angles, D,C, A and E, D, A, with the 


ui-distant radial scratches | by which it iurpasses in hardness every other body—equal | surface of the glass, as in 


ig. 4; so the glazier’s diamond 


or grooves of greater depth. The top surface being now | to watching for an hour the scarce observable effect that is | set in this way could only be used by one who had by trial 
smeared with a few drops of fine olive oil, into which some | produced in enlarging a moderately sized facet by the 
of the egrisée or diamond dust has been mixed, the appa- | whizzing friction of the diamond-armed disc during the 


ratus is ready for use. 

Now as to the mode in which the diamond is held and 
applied to this surface, a number of handle tools of 
wrought iron and copper are provided, each consisting of 
a copper hemispherical cup about lin. to 2in. diameter, 
attached to an iron shank. 

The copper cup is tinned inside and filled with common 
“ plumber’s solder,” «.¢., with an alloy consisting of equal 
weights of lead and tin, and which is caused to rise above 
the brim of the cup into almost a projecting hemisphere. 
Two circumstances, both curious in their way, enable this 
solder to be employed as the material in which the 
diamond is embedded partially and gripped effectually. 

Those who have ever seen a plumber “ wipe a joint,” as 
he calls it, upon a common lead pipe, will have remarked 
the curious property upon which his “ wiping” of the joint 
with his “ticken felt” to protect his hand hens the heat, 
depends. It is this, that, within a certain range of tempe- 
rature between liquid fusion and solidity, plumber’s 
solder exists as a plastic material. In that state it consists 
obviously of a sand-like mass of small metallic crystals of 
a definite alloy, which segregate themselves from the rest 
of the mass, which possesses more fusibility than these have, 
and in which they move about like sand mixed in tallow. 
Accordingly the workman takes one of these tools, heats 
the top or projecting surface of the lump of solder until it 
is thus soft and plastic over a gaslight, and then presses 
the diamond into the surface of the mass to a sufficient 
depth, leaving nearly half the bulk of the diamond project- 
ing. He then, with a small steel or wood tool, presses and 
adjusts the solder firmly and neatly round the gem, 
scrapes away any superfluous fragments, and lets the whole 
become cold. The temperature at which this alloy softens, 
as described, ranges between 300 deg. and 400 deg. Fah., 
and it might be imagined that if we suddenly thus ex- 

a diamond to this high temperature by forcing it into 
the solder, it would fly, and split to pieces. It is one of 
the curious physical conditions of the diamond, however, 
that it bears with impunity sudden and violent changes of 
temperature. 

So much is this the case that it has often been known 
that sufficient heat has been generated by friction between 
the diamond and the polishing disc to actually soften the 
solder around the gem, and so cause the latter to escape, 
These two properties, then—the one that of the solder, the 
other that of the diamond—admit of the former being thus 
employed as the simple but perfectly effective gripper or 
handle for manipulating its polishing. 

The diamond being once thus fixed it only remains to 





interval. 

The diamond, like the ruby or spinelle, which are per- 
forated for pivot bearings, can be drilled right through by 
a soft steel wire, in the extremity of which a crystal of 
diamond of a suitable a is secured by chasing and 
burnishing it into the steel holder. Drilled diamonds of 
this sort constitute occasionally one form of native jewel- 
lery in some parts of India and the East, and some 


| and practice acquired the nice tact of hand necessary to 
hold the handle of the diamond inclined in such a way and 
twisted round to such a point as should fulfil these con- 
ditions. No one who has not tried can form a notion of 
how small a deviation from the right position precludes 
the possibility of cutting at all. This difficulty was 
remedied with great ingenuity, in 1828-29, by the so-called 
“patent diamond,” invented by Shaw, a watchmaker, in 
Leicestershire. He fixed the diamond into a quadrilateral 
rism of steel, cut off level to its two minor edges — 





are shown in M. Coster’s collection. It is an utter ' in the centre of which base the diamond crystal was c 
barbarism, however, and wholly destroys the lustrous | into place and pivotted above with a small azimuthal 
brilliancy of the stone, as on optical principles it obviously | angular range into the handle above. The crystal is first 


must do, This diamond drill is, en petite, the prototype of | put into a 


the diamond rock-boring machine. 


linder of steel cut oblique below, and when 


the proper direction of its cutting edge is found by trial 


For certain purposes the diamond becomes a precious | the cylinder is thinned down at two opposite sides to a 


instrument in the hands of the higher mechanician as a | 


turning tool. This is simply because, relatively to the 
very hardest metals, such as speculum metal or hard steel, 
it suffers no wear in use, 


parallelogram in section, the sides being in direction with 
the mid plane of the cutting edge A, C, in Fig. A. Thus 

mounted it is only to apply one flat side of the quadrilateral 
prism of the mounting against the straight edge, and to 


It is pretty obvious that if we had an iron cylindrical | incline the handle more or less in a vertical plane parallel 
shaft of great length in a slide lathe, and that we proposed | to same, when at once the best position for “cutting” is 


to slide turn it with a single steel tool, that owing to the 
dual wear of the tool we should turn, not a cylinder, 

ut some sort of irregular cone, if we put in a succession 
of new and sharp tools—as no two of P would exactly 
go into the precise position vacated by the previous one, 
as no two would be of precisely the same form nor of 
precise'y equal hardness, &c.—so we should produce, not a 
cylinder or even an irregular cone, but some sort of lumpy 
indescribable solid of revolution, with no two bits of its 
length of rigidly equal diameter. This is equally true 
were we to attempt to produce a true cone in place of a 
cylinder, or indeed any other rectilinear solid of revolution. 
For common work—meaning by that even the very best 
of such work as Whitworth, Zimmerman, or Sellers turn 
out in their tools—these infinitesimal irregularities of form 
are unimportant and unnoticed. It is far otherwise, how- 
ever, where the objects — to be turned toa given 
form demand that this should be rigidly such as it pro- 
fesses to be—still more if the solid to be turned is not soft 
wrought iron or brass, but steel already hardened. Here, 
as in the case of “chilled rolls,” there is no doubt but that 
by other hardened steel, in the shape of properly formed 
tools, we could, by possibility, abrade, if not cut, the 
surface and turn the object, but we should never. produce 


found, as it were, spontaneously. Before these diamonds 
were in use thick plate glass was very often deeply 
scratched on both sides and then split along under the 
' guidance of these scratches by a hot iron. It was rare to 
| find either diamond or glazier who could cut a plate of 3in. 
thick. 

Since the introduction of the patent diamond, plates of 
din. to gin. in thickness may be cut so that a gentle tap of 
a hammer causes the to drop asunder. The action of 
the diamond upon the glass, by which it separates its 
particles, is extremely curious, and there may be a litile 
doubt as to whether even yet we fully understand it, 

It does not cut the glass at all—at least, all that resembles 
a cut is the fine hair-like, and, to the naked eye, all but 
invisible, line or trace left upon the surface of the glass 
after the diamond has been in the right position drawn 
over it. When this line is examined under the microscope 
with a “_— power and with suitable ogtienl adjuncts it is 
found to be a narrow wedge-shaped su/cus or furrow, the 
sides of which are apparently quite smooth and untorn, 
unless the diamond be an old one that has got rough by 
use. If “the cut” have been perfected we shall see, pro- 





ceeding down from the bottom angle of this microscopic 


| furrow, a crack reaching either quite or partly to the 


even a tolerable approach to a rigidly assignable form. opposite face of the glass plate. 


The maker of the largest and finest astroncmical or 
geodetical instruments is he alone who requires at once 


this hardness of material and this rigid accuracy cf form, 
and he adopts the diamond-turning tool. l 


| 


Ve shall readily see that this crack is not a continuou 
right plane surface passing through the angle of the furrow; 





* See THE ENGINEER for Sept. 20th, page 247. 
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on the contrary, it isa wavy, curved. surface, the. curves 
being shortest and most esantrie about the middle of its 
, an taking t —— curves characterise 
the “ vitreous fracture.” e glass is therefore split, and 
split. along in the line of the, furrow, and by virtue of 
something that has occurred in the production of the furrow 
by the diamond. 
Wollaston was the first to examine: into this, minutely, 
and to dissipate« dealvof error which had gathered round 


it through bad bservation.. But even Wollaston has, 
scarcely cleared-up the whole subject ; in fact he offers no, 


theory, no rationale whatever, of the splitting of the glass. 


He supposed he had proved that the curved form of crystal- 


was essential to a cutting diamond, but this certainly is 
not the fact, for a right lined crystal, if the solid angle be 
held inclined to the surface of the glass ata very small 
angle, will cut nearly as well as a curved crystal edge; and 
we shall see presently that this, in fact, must be so,. Wol- 
laston showed that an artificially-formed (by the polisher) 
curviform edge, similar in form and angle to that of the 
natural crystal, would cut fora time. He even showed 
that by, grinding such edge. upan crystals of sapphire and 
spinelle, these softer ies: would “cut glass.;” and he 
states that if a piece of hard wood have its edge smoothly 
formed in like manner, then by it a vitreous.sheet of dried 
glue or isinglass, to which the wood is relatively, he says, 
as hard as diamond is to glass, or like substances may be 
cut through just like glass, We can only say we have 
never succeeded in attempts to repeat his experiment, nor 
can we believe it possible. If it be so, isinglass, in its 
hardest and most vitreous state, or glue, or collodion 
sheets, or French gelatine plates, should all, a fortiori, be 
cut through with a diamond, just as glass is. But this 
will be found quite impossible. Herein, we believe, will be 
found the ciue to the real nature of the play of molecular 
forces, by which the glass is divided by the diamond. 
Glass, whether crown, flint, or common bottle glass, is 
one of the most rigid and perfectly elastic ies yet 
known. Its elastic modulus is not less than from eight to 
nine millions of feet, and it is very doubtful, from the 
nature of the experiments upon which this has been de- 
duced, whether it is not much underrated. Within the 


narrow limits of its flexibility or of its distortion, due to its , 


great rigidity, its elasticity is almost perfect, but the limit 
of its extension at rupture, when exposed to a tensile strain, 
is excessively small. Inactual measure it is not ascertained, 
although few physical data would better reward the pains, 
trouble, and cost of the apparatus that would be required 
to determine this. Messrs. Fairbairn and Tait, in their 
experiments on the resistance, &c., of glass (Phil. Trans., 
1859), make no attempt to determine anything in this 
direction but the ultimate resistance to extension and to 
compression of glass prisms or cylinders, and even as to 
this their researches leave very much still to be desired. 
They, however, ascertained in a rough sort of way that the 
ultimate tensile resistance of glass, such as crown or plate, 
is not more than a ton to the square inch, but that its 
ultimate resistance to compression was about twelve times 
as great. 

n these properties mainly we have the solution of the 
phenomenon of. the “cutting” or splitting glass with the 
diamond. In virtue of its enormous relative hardness the 
edge of the diamond crystal enters the surface of the glass, 
and penetrates its substance to a very small, but to an assign- 
able, depth. The cofivergent sides of the diamond crystal, 
which touch the sides of the suleus, or furrow almost ony at a 
single point—in consequence of the nature of the form of 
the edge of the curviform crystal—act upon these sides as a 
wedge. The power of the wedge to split is enormous, be- 
cause, in this case, there is xo appreciable friction between 
the wedge and the furrow, and because the pressure of the 
hand upon the diamond, however slight, as it acts at any 
instant upon an almost infinitesimally small surface, has 
necessarily the effect upon the glass of an almost infinite 
pressure per unit of surface. The glass resists well this 
compression of the wedge against the opposite points of the 
sides of the furrow, but resists bad/y the tension of the body 
of the glass below the furrow, due to this compression. In 
fact, its resistance to the splitting power of the wedge is 
(as deduced from Fairbairn’s and Tait’s results) only one- 
twelfth of its resistance to the compression of the wedge 
itself. But all this would not suffice to produce the crack 
were it not for the excessively small extensibi'ity of the 
glass. If we accept this solution we are enabled at once to 
see in what consists the value of the curviform edge of the 
natural crystal. 

Let, D, D’, Fig. 5, represent a portion of the edge of 
such a diamond as B orC, Fig. A, being drawn along the 
surface N, Mof theglass plate, and in-the direction R, O, and 
let N, P represent (exaggerated, of course), the depth of the 
furrow left after it. Now, whatever be the efficient angle 
of the diamond—i.e., the angle made by tangents to the 
curved edges, at the opening point of the furrow, such as 
A, O, B—N,O being a normal to the bottom of the furrow at 
its opening point, ze, at the surface of the glass—it is 
obvious that this angle, A, O, B, measured in the plane of 
the glass, will be diminished. It will become C, O, D, but, 
as the motion of the diamond is parallel to the face of the 
glass R, M, thisdiminished angle, C, O, D, is, in fact, the split- 
ting ang e, or operative one of the wedge, and as the split- 
ting power is invariably proportionate to a function of 
this angle, the result is obvious. We may now see also 
why Wollaston’s couclusion that a curviform edge is indis- 
pensable is not tenable. 

In Fig. 6 we have the edge of a rectilineal crystal drawn 
as before along the glass in the direction O,M. The angle 
A, O,.B, that of the crystal in a plane normal to the com- 
mencement of the furrow, will, as before, be obviously less 
and equal C, O, D in the direction of motion of the diamond, 
the same letters referring to all parts of the figure, as in 
Fig. 5. <A right-lined diamond will cut glass, as. most 
persons know; but what Wollaston mistook for an indis- 
pensable condition affects the question to this extent, that 
at cuts not so well as the curviform edge, and is much 
soover worn down. How is this?) We believe it may be 
cleared up also by appeal to the mere mechanism of the 
matter. ‘The efficient action of the wedge of. the crystal in 





either case.is im the. direction O; 8, viz., in that:of a normal 
to the edge; whether curved or. straight. at the point of its 
entrance to the furrow in;,the glass,, Upon maces 
already stated it follows that the. smaller. the angle-M,O,S 
made. by this .direotion, with the, eurlaae.of: the.gltea-tha 
more strain, for a given pressure on;the diamond, there 
will be on the. faces of the furrow; and. the Jess stress there 
will be.on the diamond itself to produce a given effect, viz, 
the splitting of the glass, Now, this angle M, 0, S must be 
always Jess with a curviform diamond than with a 
rectilinear angled one, as is obvious. The split of the 


glass is observed: always a little to precede the point at. 


which the diamond acts. This we equally see is explained 
by the fact that the direction of the resultant of the 
splitting pressure O, S, is always in advance of the point O, 
or O, S is directed towards M, Such appears to the writer 
to be the true principles, or some of them,.concerned in 
the marvellous, to a reflecting man, phenomenon of glass 
cut with the diamond. They differ a good deal from: what 
was so acutely advanced. by Wollaston; but. they leave 
unexplained, and, so far as we are aware, unexplainable, 
the most curious part of, the. phenomenon—how is it that 
the edge of the diamond crystal, inconceivably fine, though 
it be, penetrates the glass at all so as to leave a smooth- 
sided furrow—that it digs into the rigid glass to. an 
extremely small but ascertainable depth, and that to this 
depth the. glass acts by the diamond wedge as though it 
were not a rigid and brittle but a malleable or plastic 
body? Here, perhaps, is one of those as yet obscure and 
almost uninvestigated cases of difference between the 
molecular properties of the surfaces and of the interior of 
solid bodies, of which molecular physics affords us several 
other examples. 

We are now finally in a position to see why theralleged 
experiment of Wollaston—of cutting gelatine or glue, like 
glass, with an edge of hard wood, or of anything else, in 
the form of the diamond crystal—fails, The glue, &c., has, 
no doubt, the vitreous structure—so has pitch or resin; but 
none of these bodies are very rigid. The driest glue or 
isinglass is very far from possessing the rigidity of glass ; 
on the contrary, they possess a very sensible range of 
extensibility. Hence the furrow is formed; but the 
pressure of the traversing wedge inst its sides is 
absorbed in compression of the adjacent yielding material, 
and not in splitting its rigid particles asunder. 

Should any of our readers of the “ practical” school 
deem us to have wasted time and space over a question so 
minute as that of how a diamond cuts g we can only 
affirm that time is never wasted that is expended in the 
earnest endeavour to understand anything thoroughly, 
however mean or minute. In the present case.the physical 
philosopher can tell the “ practical” man that the action of 
the diamond upon glass is to him a matter of unsurpassable 
interest, and if it were thoroughly understood the know- 
ledgewould throw a flood of light upon the operationand the 
suitable modification and structure of every cutting tool 
the practical man employs. 





PARIS EXHIBITION—IRON. 
No IIL. 

Amongst the iron-producing countries represented at 
the Exhibition, Sweden, though smaller in production than 
the three countries which we have already noticed, and 
than Prussia, yet to come, nevertheless possesses peculiar 
interest for those concerned in this branch of engineering, 
from the almost historic renown of its productions, and the 
extreme intelligence with which Swedish ironmasters have 
developed the admirable qualities of their native ores, and 
continued to maintain a good position in European iron 
markets, notwithstanding the great drawbacks under which 
they labour with respect to cheap fuel, and their far from 
central position. The Swedish irdn exhibits are admirably 
classified and arranged in the present Exhibition, as they 
have been in each preceding one; and the Swedish Royal 
Commission, mainly represented in the iron department by 
M. L. Rinman, metallurgical engineer, have done all that 
possibly could be done to set forth well the high qualities of 
their iron and steel by innumerable tested samples, and 
to explain the various metallurgical processes in use, not 
alone in iron, but also in other metals, by a series of 
admirable models. To M. Rinman’s courtesy we are 
indebted for most of, our information on Swedish iron 
industry, aided in some of the statistics by the official 
notice of the country, edited by M. C. E. Ljungberg. The 
total area of Sweden is about 170,000 square miles, of 
which something like a tenth is covered with lakes. ‘The 
population, by the census of 1865, amounted to 4,114,000 
souls, of whom about 20,000 are employed in the iron 
trade under one denomination or another, producing in all 
nearly a quarter of a million tons of pig from about half a 
million tons of ore. The production of the iron ores of 
Sweden is much distributed throughout the country, but 
its principal developmeut takes place in the south-eastern 
provinces of Kopparberg, Westeras, and Orebro. The 
following table gives the statistics of the mines and pro- 
duction of each of the fourteen principal producing pro- 
vinees. In addition to the quantities therein indicated, 
about 20,000 of bog iron ore is annually obtained from the 
lakes and marshes of the three last-named provinces :— 
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Provinces, Mines. 

! 

| Tons. 
Worbotten .. «eo co oo co oe 6 zn | 13 
Gomtiamh- .. «wo oc ce co co 3 138 5 
Oe ee ae ee 31 ; 13,49 | 262 
Upsala .. o oc ce o8 cf oe 32 27,795 ! 569 
S.ockbolm .. 1. cc co co ee 38 | 22,576 405 
Stora Kopparberg .. oe «we -- 14 |; 136,888 | 1,004 
Ce, ae 45 62,981 | 306 
GHD ce cc ce 00: 00 oo oe M47 109,289 =| == 1,208 
Carlstad we we: Oe Be ee 55 93,293: | $07 
Nykoping .. cc co co cf oe 20 12,587 } 255 
O-tergotland $e: 60. 0S 66... 00 6 5,270 | 44 
COMBE .< cc “co ce ce ce es 4 1,135 | 112 
SODRGRING i-. co co ce ce es 22 | 5,33% | 57 

Kromoberg... co co oo of oe 1 | 19 
Total .. ce oo oe 524 | 492,474 5,060 





~ One condition of great importance in the early history of 











iron, maining in Sweden, was the great, abuudauee and 
gees distribution of water,power, and it isa ao 

enough that to this day only forty-one out of the 
by steam. 


524 iron pits are pum e most elaborate 


.| devices, however, are in vogue for: the, transmission of, in- 


conveniently situated water power to the: pits, lines.of rods. 
of u of a mile and a-half in length existing in.some 
localities.. Hirn’s telo-dynamic system has not yet-been in- 
troduced, but we have no doubt of nee a: application 
in a country so. peculiarly circumsta) with respect to 
water. power... The establishment of blast furnaces and 
forges has. been ‘mainly determined as regards locality bya 
proximity to lange. forests, but. is to a certain extent modi- 
fied by the. necessity of securing water power, About 
15-horse power nominal is required for each’ Swedish blast 
furnace, ineluding the crushing rolls, which are invariably 
employed, except..where recently the, American. stone- 
breaking. machine has been substituted. It, is estimated 
that, allowing 95. lb. of wood. charceal.'per. cwt. of pig 
smelted, rather more than ten acres of grousd under forest 
is requisite foreach annual, ton of pig.iron.preduced. In 
some places certainly—as, for instance, in the middle. and 
southern provinees—about two-thirds of this avea_ will 
suffice, but. it-must be altogether free from ground rendered 
unproduetive by rocks marshes, Within the last ten 
or twelve years the greatest possible. care has been .be- 
stowed on the reproduction of timber: by the leading iron- 
masters, and much practical imprevement of system intro- 
duced. The power required for a forge producing 180 tons. 
of bar iron a year is estimated.at 8-horse power nominal 
for the hammers and 5-horse power for the blowers. In 
forges where charcoal only is used.about 140 lb. of it are 
consumed forthe production of each ewt. of iron, but gas 
re-heating furnaces are: now becoming very general, in 
which wood, turf, and. coal.are. employed. The smallest 
production for working with them.on an economical scale 
is about 600 tons a year, which requires something like 
50-horse power for three tilt hammers and for blowing. 

The employment of rolls in, Sweden is of recent date, 
about twenty sets only being as yet in use, each of which 
produces from 1200 to 2000 tons per annum, accomplished, 
of course, with a considerable saving of power and con- 
sumption of fuel, in the latter case equal, to about 25 per 
cent. 

The valuable work published in 1846 by M..M. F. Le Play, 
on the manufacturing and: commercial. conditions of the 
north of Europe iron trade, offers a valuable opportunity of 
comparing the past and present conditions .of Sweden in 
that respect. The. production has greatly increased since 
then, as have also many of the prices on which the cost of 
finished iron depends; but, in all other respects M. Le 
Play’s treatise is caleulated to give a clear insight into the 
state of the trade at the present,day. Thetwo great quali- 
ties of “body” and “soundness” were then, as now, 
sought after by avoiding, in the first case, as far.as possible, 
ores containing traces of phosphorus, and in the second by 
the employment of qualities containing manganese to as. 
large an extent as .possible compatible with the perfect 
fluidity of the metal. Without pretending that the 
“shortness” of iron depends. altogether on the chemical 
constitution of the ore, it is sufficiently remarkable that the 
quantity of phosphorus in the ore classifies the qualities of 

ig and bar almost. precisely in the. order in whieh M. Le 
Play arranges them, having regard solely to the prices 
which they obtained then and now.obtain in the English 
market. 

The wages.of the various classes of iron workers in 
Sweden range from 1s. 3d. to 2s. a day, whilst the cost of a 
man and horse is from 3s. 2d. to 5s. 6d. a day. In several 
cases railways and canals have facilitated transport, but in 
general these facilities have not been much improved since 
1846. The present cost of carriage on common roads, or 
by sledges in winter, amounts to from 33d. to 5d. per ton 
per mile; by railway, from 3d. for short distances, down to 
a halfpenny per ton per mile for. distances over 150 miles, 
and by water to 2d. The following table gives-the distri- 
bution of blast furnaces and forges throughout Sweden in 
the year 1865 :— 



































Blast furnaces. Forges. 
Provinces, Far- Tons of | Work- Fires. Tons of | Work- 
naces. pig. men. } bar. men. 
Norbotten «, +. 2 332 26 6 | 250 24 
Weaterbotten .. 3 1,882 63 12 | 1,301 62 
Wester Norrland 4 3,110 15 36 | 3,545 178 
Jemtjand .. «- 1 109 4 2 105 7 
Gefleborg .. «. 24 26,507 476 123 17 344 611 
Upsala ee 7 7,026 139 32 4,749 221 
Stockholm... «. 1 973° 20 17 2,265 122 
Stora Kopparberg 42 50,409 164 132 24,176 79% 
Westeras .. «+ 16 16,474 370 8t 14.918 452 
Orebro ee ee 54 63,786 780 104 19,°92 741 
Skaraborg .. «. 1 1,020 18 16 2,333 75 
Caristad .. «. 23 34,233 391 Ww 34,004 1,066 
Elf borg . «2 1 938 20 24 4.318 168 
Nykoping .. +. 5 3,260 102 21 2.090 112 
Ostergotland .. 3 5,192 58 61 10 136 430. - 
Calmar, .. os 10 4,437 147 21 3,027 109 
Joukoping ee 10 4,599 189 29 avi 116 
Kronoverg +. «- 6 2,184 41 18 1,398 66 
Total .. «| 219 226,676 | 3,583 906 | 145,292. | 5,400 








In comparing this table with the preceding it will be 
seen that the provinces of Westerbotten, of Wester Norr- 
land, Gefleborg, Skaraborg, and Ostergitland, are defi- 
cient. in ore, which they obtain from those of Westeras, 
Kopparberg, Upsala, and Stockholm, &c, The provinees 
au endive to buy pig for conversion are. those . of 
Stockholm (which receives its —— supply from 
Upsala), Skaraborg, Carlstad, and Ostergéiland. These 
last receive their supplies from Orebro and Kopparberg. 

All ores except the bog iron ore are roasted in vertical 
ovens by the employmentof a portion of waste gases from the 
blast furnace. ‘lhe construction of these ovens is generally 
on Westman’s system, first adopted at the Dannemora 
Ironworks. The temperature is carried sufficiently high 
completely to soften the metal and drive off the sulphurous 
acid resulting from the oxidation of part of the sulp:ur 
disengaged by the distillation at a lower temperature of the 
pyrites combined.with the ore, a part of the sulphur rae 
at the same time oxidised: by the oxygen of the ore itself. 
It is considered that a very high temperature during the 
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“of: ing - 2 oof: t what larger, they formed: what’we eall a Scotch mist; which 
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The three fundamental rules followed by'the ‘Swedish |’ it to him that Mr. Russell hed undervalued the influence 


furnace ‘manager that the-~ t of oxygen, 
sitiea, and re her aball be equal to double that of 


thebasis; secondly, of course, thatthe quantity of a a 


and sulphur are to be as ‘small as possible; and, 


y: 
that'there should be an appreciable quantity of manganese } 


inthe slag. Manganese is, however, often wanting with- 
out the pig, being, consequently, inferior. 

e furnace boar are in general composed of from 
thirty to forty cubic feet of charcoal, and from 850 Ib. to 
1200 of ore. The blast is in general heated to about 
400 deg., but the Dannemora iron is produced with cold 
blast, or at most with a temperature not exceeding 
160 deg., and the charge of ore does not exceed 950 Ib. for 
each forty cubic feet of charcoal. The greatest care is 
taken in apis the size and quality of charcoal for 
each charge, as well as in arranging the mineral regularly, 
so"that considerable thickness shall be evenly round ‘the 
walls of the farnace, diminishing to a minimum pete 
centre. The richést ore employed yiekis' 58 "per cent. o 
pig, and the poorest 19 percent. “The quantity of charcoal 
employed is determined by the weight of mineral-only, so 
that the difference in cost'of production is heavily against 

rer ores. For foundry pig the mixture of ores and flux 
is such as to give a highly silicious slag when a very grey 
iron is produced, especially if the quantity of manganese 
present is small. For the casting of guns a small per- 
centage of sulphur is allowed to remain in the minerals 
constittuing the charge, in order to render the pig harder 
and less graphitic. A quantity of sulphur amounting to 
nearly 1 per cent. in the pig is not objected to. 

Amongst the Swedish pig iron exhibited in the Champs 
de Mars there are two samples which nearly approach 
spiegeleisen in their great white crystalline structure. The 
first is Nissafor’s pig, produced from the ore of the great 
Taberg mountain, which contains a considerable quantity 
of manganese, amounting~in some cases to 3: per cent. or 
4 per cent., though registered in the following table as’only 
possessing an inconsiderable quantity, from which it would 
appear that the samples from this district, though appa- 
rently homogeneous, are of different compositions in 
respect to the quantities of manganese they contain; this 
ore also contains about 10 per cent. of titanic acid. The 
other sample is from the Olsboda Works, where a certain 
quantity of manganese ore is employed with each charge. 
The Kihlafors pig, which is also produced from a charge 
containing much manganese, has not the same appearance, 
because the essential condition of light charges for the 

roduction of spiegeleisen is not there complied with. 

sides, this last species of pig is more difficult to refine 

than that of Olsboda, on account of the greater quantity of 
carbon and manganese which it contains. 

Pig which is intended for the Bessemer process should 
always be produced with a less charge than the furnace 
could readily be worked with for other qualities of iron. 
This arises from the fact that metal reduced at a high tem- 
perature combines with a greater quantity of silica, which 
retards the action in the converter and permits of greater 
deliberation and perfection in the operation; indeed, even 
when it is intended to refine in the common fire, and that 
the workmen are not thoroughly reliable, or that the pig 
contains too much phosphorus or sulphur, it is better to 
produce grey iron with a high furnace temperature; more 
silica is taken up, and a better quality of iron obtained by 
a more prolonged refining. In Sweden, however, such ex- 
pedients are seldom required, as there is an immense choice 
of material for the furnace charge, and skilled workmen are 
easily found. The following are the principal Swedish 
ironworks, with the number of their furnaces, produc- 
tion, &., and Table ITI. gives an analysis of the more well- 
known Swedish qualities of pig iron :— 

Carbon. | 





Names of the blast 
furnaces. 


Combined 
‘As graphite. 
Phosphorus. 
Sulphur. 
Silica. 
Aluminium. 
Calcium. 
Magnesium. 
Manganese. 








Harnas, Dannemora! | | 
(grey)... 2. «+ «| 04 /3°65) 0°02 
Ranas, id. (mottled) ..|4°4 |0°46 
Per-berg 
++ |0°59 |3°80 
Langbanshytta (white,|3°6s 
Siljansfors, Sorokog, &c 
(Brey) 2 oe oo coll 
Les hauts fourneaux 
de Filipstad .. 
Kloster, Rallingsberg . 


Fagersta, Norberg .. { 
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Comparatively small as is the uction of 
wrought iron and steel in Sweden there is no country 
where a greater variety cf methods are pursued. Natural 
steel is made in small quantities in one locality (Graninge 
Wester-Norrland), the high temperature required pro- 
ducing rapid destruction of the furnace. Two other pro- 
cesses—one that of Uchatius, in which granular pig is 
melted in crucibles with ore and a little charcoal, and the 
other in which the pig is mixed with wrought iron, 
and also melted in crucibles (surely a relation to the 
procédé Emile Martin, of Firmini). In refining the 
puddling furnace, the Bessemer process, and at least four 
modifications of the open hearth, are in use in different 
parts of Sweden at the present day. The Walloon pro- 
cess is principally employed for the Dannemora ores. The 
Silesian method has long been practised in the province of 
Elfsborg, but is now nearly supplanted by the Lancashire 
and Franche-Comté hearths, very similar in construction, 
but that with the Lancashire a separate re-heating furnace 
is used, whilst a very superior iron is obtained at Kiblafors 
on a system employed by Mr. Rettig, in which separate 
fires are employed for refining and balling, their construc- 








posed bythe 
and the tensile strength of these 
to those of others. One'remarkable liarity of this'iron 
is that its behaviour in the fire-is like that of ‘the ‘softest 
iron, and it becomes highly fibrous, even when its appear- 
ance is hardest; aad, as in any‘ease it is always converted 
into cemented steel, which isithen melted, the inequalities 
quite disappear in'this last process. 

In most of the Lancashire and Franche Comté fires two 
tuyres placed opposite one’another areemployed. Another 
tuyere for balling is also frequently placed under that for 
melting, in such a way that the first-can be yrs pra | 
the other is blowing. At Motala, where coal is used, 


irons are always superior 


is 
puddling has been extensively established, and the produc- 
tion in bars, plates, and even armour plating, amounts to 
2100 tons a year, a very considerable figure in Sweden, 
and puddling with dry wood is also established at Nyby 
and Surahammar. Puddling with coal is carried on at 
Nykoping and Finspong. All the above employ rolls. The 
following are among the principal forges in Sweden, workin 
with hammers and the Lancashire fire, with their annu 
production :— 








Name. | Tons. Name. Tons. 
Hornefors .. «es oe 1000 Bofors .. oc oe oe 1200 
AxmMAr 1c co co 1200 Degerfors .. se os oe 850 
Skebo .. cc ce co o | 840 Gryt oe co co co ee 1700 
Furudal ., «2 os oe o2 | 650 Hellefors .. «2 «. «+ | 2810 
Kloster .. so oe oe oo | 1000 || Lexa .. «. oe «. oe | 850 
Lindesnis .e ce co ce 1400 Gkylterg 3 .. cc co oe 800 
Smedgebacken .. .. .. 4200 Elfebacka .. .. «+ «| 1280 
Fagersta ce 00 os ee 1000 Munkfors .. .. 2 oe 4300 
Hallstahammar .. .. .«. 450 Skepsta eo 00 ce ee 350 
Kohisoa.. .. « - 600 Boxholm .. «+ «e+ «* 640 











The foundry of Finspong, well-known for its ‘excellent 
guns, two fine specimens of which in the Champs de Mars 
we have already noticed, produces annually about’ 5000 
tons of bars and forgings with Upsala and Nora ore, 
whilst that of Gunnebo is chiefly employed in the manu- 
facture of screws, rivets, and nails, producing about 
700 tons a year. Many establishments are working on 
the Lancashire system, with the well-known gas re-heating 
furnaces of M. Ekman, now nearly twenty-five years in 
successful application. A very large proportion of the 
castings for all purposes made in Sweden are effected by 
running the metal directly from the blast furnace, a pur- 
pose for which the excellent quality of the iron is admirably 
adapted. The Bessemer process—which has been: intro- 
duced in six establishments—is looked forward to as likely 
to give a considerable stimulus to the Swedish iron trade. 
Several of the Dannemora forges have united for the 
purpose of conducting this system with a view of pro- 
ducing objects of steel, and many of these shown in the 
Swedish section of the Champs de Mars, especially those 
of Mr. Aspelin, of Fagersta, demonstrate considerable 
success. The forges of Hallstahammar, Bofors, Kloster, 
and Carlsdal also exhibit good productions in Bessemer 
steel. The Company of Gammelbo exhibit some: beau- 
tiful samples of iron from the refinery fire, made by Mr. 
Kirkaldy in London, showing the same superiority in their 
own way as that of the specimens of Bessemer steel from 
Fagersta manufactured under his direction. Altogether, 
the display of Swedish iron and its ores is one of the 
most complete collections in the Exhibition, whilst, from 
the able representatives of the Government, to whom it 
has been entrusted, every information respecting the 
mineral productions of the country—much of which has 
been compiled in a brochure by M. Rinman—is easily 
obtainable. 

N.B.—In one of our articles on “ French Iron” an error 
of names occurred in part of the letter-press. In the com- 
mencement of the article the manufacture of Bessemer 
steel direct from the blast furnace is correctly described as 
being carried on by the Société Anonyme of Terre-Noire, 
and the steel-making “Systéme Emile Martin” as: being 

ractised by Verdié and Co., at Firmini (Loire), but in 
urther noticing the Bessemer process at Terre-Noire the 
name of Firmini was accidentally substituted in two 
places for that of Terre-Noire, the director of which forge 
also mentions that the percen of waste—18 per cent. 
of the metal run, as we gave it—is rather higher than 
their average in practice. 

In noticing the French cast iron guns lately ‘placed 
under the steel bridge in the Champs de Mars, the rein- 
forces were said to be of Krupp’s steel, as stated to us by 
the engineer in charge, but MM. Petin and Gaudet have 
since informed us that they are the makers of the steel in 
question. 

In the notice last week of the Belgian coal-windin 
engines, the area of the base casting of each frame should 
be 66ft.—not 33ft., as stated, 





SIR WILLIAM THOMSON ON THE PROPERTIES 
OF VAPOUR IN THE ATMUSPHERE. 


In the section of mathematical and physical science, British 
Association, Professor Foster read a paper on this subject, by Mr. 
R. Russell, F.R.S.E. Sir William Thomson observed that the paper 
that had been read contained some very important arguments on a 
difficult question of meteorology. He did not doubt that the 
author was right in the main in maintaining that cold produced by 
expansion had a very great effect in causing those condensations 
which gave rise to torrents of rain. But he thought he had u»- 
dervalued very iderably the influ of radiation in producing 
that minor condensation by which mists and clouds were consti- 
tuted. He said minor condensati ing condensation from a 
gaseous condition into small spherical globules, so small that the 
resistance they met with kept them suspended. The reason why 
a cloud did not fall down as rain was that every part of the cloud 
was composed of very minute drops of water. The larger the 











drops were that constituted a cloud the more rapidly would they 
"fall; but when very small they fell insensibly, as Professor Stokes 
had shown, only perhaps a few inches in an hour. 


When some- 





of vadiation referred to. He would not however, 


irons | at present upon the vexed ofthe radiating powe 
, Ay wr yee vapour. of ; and Dr. 
Tyndall ad been investigating that:subject ; and although up to 


this time they had not been able to on their conclusions, he 
had‘no doubt that two such eminent would yet arrive at 
@eonvlusion, and give the benefit of it to'the’world. But as to 
the dhfluence of radiation and the influence of minor condensation 
to'which he had already alluded, as soon as a cloud exists, whether 
‘high or low, each particle b a radiat It radiates heat and 
becomes itself a little cooler than the surrounding air, and so be- 
eomes a reservoir of condensation. That takes at the top of 
the-cloud if there is clear air above it, and so with the mist in the 
valleys. The observations of Wells, the discoveror of the true 
theory of dew, demonstrated the accuracy of this assertion. He 
see now refer to Mr. Russell's remarks upon the temperature at 
‘ t 





as influenced by the dew point. The temperature at night 
was found to be but little different from the dew point which 
‘might be observed in the course of the day. The true explan:iion 
of that was to be found in Well’s theory of dew. A blade of grass 
could not go to a temperature lower than the dew point of the air 
es it, and so was it with particlesof-mist. Dew was most 
plentiful in clear, calm nights, when the air was very moist, but 
quite transparent, and when it fell fine leaves of flowers and 
— could not | na a A say weed _ 2 - not 
ormr to any t degree, in » ha atall, when the sky was 
cloudy, for fs the clouds afforded the-protection which was not 
on sttch nights afforded by the dew. When there were no — 
and if there was a high wind, then in that case the wind afford 


the protection to the leaves and flowers which was to be obtained 


from neither dew nor clouds. But by an arrangement which they 
could not but regard as an admirable and wonderful exemplification 
of design there was nothing destitute of protection. The protec- 
tion was sometimes insufficient, and plants were killed by frost ; 
but some degree of protection was never wanting, and there was 
enough of that protection always to allow plants to live, as we saw 
them doing, and to survive during weather when, were it not for 
one or other of these three causes, the cold would be so great as to 
destroy them altogether. Physically, it was interesting to remark 
how it was that in each instance the protection was obtained. 
There was first the protection afforded by clouds. These pre- 
vented the surface of the earth from radiating and reaching a 
lower temperature than that of the clouds, The temperature of a 
blade of grass on a cloudy evening would, therefore, be v 
nearly the temperature of the lower surface of the clouds overh 
When there were no clouds and no wind, the office of each blade 
of grass was to cool the air touching it, d vapour from that 
air, and so take heat from it. Thus we had a source of heat taken 
from the air several feet above the surface. The’ protection was 
more complete, however, when dew did not fall, for when there was 
no dew the wind mixed up so large a p: rtin of the air that the leaves 
of plants were never allowed to go dow: to the due point, Thus 
wind was a more complete protection than dew, and it would have 
been observed that fants ‘were never injured by frost on windy 
nights, and that in the morning the grass was found dry. It was 
sometimes remarked that flowers were frosted in hollows, but that 
close at hand, and on the summits of little hillocks, they escaped 
damage. The explanation was clear when they took into account 
the principles developed by Wells. The air in the hollows 
remain unchanged, and unless there was moisture enoug1 in tho 
air to provide dew as long as the radiation las and to 
keep the dew point from going down too low, injurious 
effects ‘would follow. The plants, in short, dried the air 
around them, and if that air was not replaced by moist air, then 
they were destroyed by frost. This, however, rarely nepeeest. 
He agreed with Mr. Russell in what-he had said regarding the value 
of Dr. Tyndall’s work on ‘* Heat.” ‘The scientific world were much 
indebted to Dr. Tyndall, not merely for hisinvestigations, but for 
the manner in which he had attracted interest to the results of 
science, and for the beautifully clear explanations he had given of 
scientific principles. Scientific men’were extremely dependent on 
the sympathy of the rest of the world, and this was very largely 
increased when the illustrations of ‘scientific investigati were 
made known in a clear and interesting manner, as Dr. Tyndall had 
made them known, to a very large part of the population in this 
country and throughout the civilised world. 

















Tue Admiralty have ‘directed that the trials recently made, 
comparatively, between the hydraulic propelled gun-vessel Water- 
witch and the double-screw vessels Viper and Vixen are to be re- 
peated in Stokes Bay with the two first-named, the Waterwitch to 
be lightened, at the wish of Mr. Ruthven, the inventor of the 
hydraulic wheel of the Waterwitch, on any trial, to give her the 
same mean immersion with which the Viper may be tried. 

THe Oaks COLLIERY—APPEARANCE OF THE First Bopy Got 
Ovur.—On Wednesday evening the first body out of the 250 or 260 
which are known to be in the mine was got out. The body is that of a 
stout well-built man, apparently in the prime of life, the bones 
being well set. The body measures 5ft. 84in. in pei ht, and from 
the boots he wore it is supposed he was one of the volunteers. 
The remains presented a very sickening appearance, being in a half 
decomposed state. The lower jaw is separated; the chest was 
smashed in, no doubt by the large carves which were joined near 
and’upon it. The left hand and leg are separated. There is a 
little air on the top of the head, which seemed to be entire. 
body was brought up in sheeting, and on being conveyed to the 
temporary dead house it was placed in a coffin to await identifica- 
tion, which is all but impossible, unless it be by the boots and 
the fragments of clothing found on it. 

“*DrRYMAKINGS” IN HoLLAND.—A report by Mr. Thurlow, 
secretary to the British Legation at the Hague, gives a description 
of the po/ders, or drained lakes, of which Haarlem-meer is the 
most notable example. It appears that after being pumped dry 
the area is cut up into parallelograms. which are frequently not 
much larger than an acre each, and are separated by primary 
canals. These drain the land in wet seasons and irrigate it in 
time of drought, as well as ‘aS highway for the small boats 
which take the — of the English tumbril or wagon. A ; 
number of parallelograms are formed into a group, and pump their 
superfluous drainage into transverse canals, h ‘ communicate 
with the main outlets to the sea. ‘In one-case’ there are no less 
than four canal systems with different levels, through all of which 
every drop of water must in order to reach’ the sing dyse 
which girdles the polder. This dyke is constracted in duplicate, 
with an intervening space of fifteen or twenty metres, and water- 
works are erected on its banks. These dry lakes do not after- 
wards leak to any great extent, and the rainfall is seldom excessive, 
being pumped out by ordinary windmills before the lst of May. 
The health of the ‘‘ colonists,” as the population may’ be called, 
is satisfactory, and the reclamation answers financially. Haarlem- 
meer took thirteen years, being completed in 1852, and cost nearly 
a million sterling, but the outlay has been recouped by the sale 
of 42,000 acres. The recovery of the Zuyder Zee is seriously 
looked forward to, and this would throw all former undertakings 
into the shade. Amsterdam would then have an outlet to the 
German Ocean by the North Holland Canal, now in process of 
construction, and which is of such dimensions as to allow two 
men-of-war to pass each other at any t. During the last 200 
years £300,000,000 have been ex for hyd ical pur- 

s in the narrow tract of country, hardly as big as Wales and 
orkshire put together, lying between the Dollardt and the 
Scheldt; and Mr. Thurlow compares the Netherlands to a copy- 
hold property, with Neptune as lord of the manor, whose fines 
amount to @ million sterling -per annum for repairs and superin- 
tendence. 
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ABBEY MILLS PUMPING STATION. 
No. V. 


In our presen€ impression we conclude the elaborate series of 
drawings with which we have illustrated what may be termed the 
last great work of one of the most colossal and important engi- 
neering undertakings ever carried out. We have selected from 
the contract drawings courteously supplied to us by Mr. Bazalgette 
everything required to give a correct idea of the construction of 
the engine-house and machinery. In our supplement we show the 
various parts grouped as a whole. We have devoted much s 
to the subject, impressed with the conviction that it was oxpedians 
that a complete record of the whole, even to the details, should 
be placed before our readers for future reference, and we 
think we are justified in stating that so complete a description 
of any engineering work has never before appeared in the pages of 
a onal journal, For much of this completeness we are indebted 
to Mr. Bazalgette, to whom we beg to tender our thanks. 

The buildings are now in so forward a state that the roofs will be 
completed within a few weeks, and the entire place handed over 
to the Board of Works by March, 1868. As far as brickwork and 
cut stone go, nothing can be better than the superstructure, and the 
substructure of brick in cement is in itself worth a visit from 
either the amateur or professional, the workmanship highly 
creditable to the engineers, and also to the contractor, Mr, 
Webster. 

The engine-house, as we stated in a previous article, is cruciform 
in plan, see page 271, each arm of the cross being 66ft. in length and 
37ft. in width, measured internally, from the centre of the build- 
ing. The whole of the brickwork above the level of 16°50 ordnance 
datum is built with Portland cement, and the remainder in blue 
lias lime mortar. The roof over engine-house, now in course of 
erection, will be, when complete, of the form shown in our large 
supplement, framed in wrought iron. The following are the prin- 
cipal dimensions of the roof :—The rafter 4}in. by 4in. T-iron, the 
joint plates ;;in. thidk; tie bars 3in. by jin., those next shoe to be 
in one piece, those between first and second strut 3in. by fin. double 
and the centre ones din. by gin. single. The tie rod, fsom king head 
to king strut, will be 2in. by jin., and that from king strut to 
rafter Zin. by jin. and the queen rod ljin. by jin. The king and 
queen rods will be connected at each end to the joint plates with 
gibs and cotters, so as to be easy of adjustment, and the tie rods, 
from bottom king struts to rafters at the angles, will be swelled 
where the cotter holes occur. The struts will be of cast iron, 
with jaws each end to receive the rafters and tie bars, the struts 
having a ljin. bolt at bottom, and ljin. bolt at top. The hip 
principals will be connected to the king head of the ordinary prin- 
cipals by a gin. joint plate on the top flange, rivetted with gin. 
rivets. The end and ordinary principals will be connected by the 
same plate before described as connecting the hip rafters, and the 
tie rods of the end and hip principals at bottom of larger strut of 
end principal, and thence continued by a single rod to king head 
of the principal next the dome, and so run along the ridge to the 
wroughtiron curb at the base of thedome. The principals (as many 
asare up) are secured tocastiron shoes, Theseshoesare bolted ee > 
the cut stone into the brickwork of the walls, each by two 1 }in. bolts 
with cast iron washer plates. The purlins will be 7in. by din. 
deal, wrought three sides, and stop ¢ ‘ered on two arisses, and 
will be fitted in the following positions, that is to say, one over 
ridges, one over shoes and struts, and two intermediate between 
the large struts and ridges. The common rafters will be 5in. by 
3in. deal, wrought on three sides, notched over purlins, and secured 
to the ridge piece with wrought iron knees and coach screws. One 
rafter will be fixed over each principal, and one intermediate. The 
bottom purlins will be most securely prevented from canting by 
wrought iron straps, and the purlins secured to rafters by L-iron 
knees, bolted to iron rafters and seoured with gin. coach screws. 
The roofs will then be boarded, slated, and ridged, as described 
in an earlier impression. 

The internal arrangements next claim our attention, and we find 
that the packing or cylinder floor will be of open or perforated 
cast iron plates of a very ornamental pattern, having ribs or 
flanges, the plates being bolted together P ser the flanges, and 
supported upon cast iron girders, some of which are to be 
bedded upon templates of Bromley Fall stone 9in. deep, 
and tailed 13jin. into the wall, and these stones will be 
six inches wider than the bottom of the girder; others will be 
bolted to the bottom of the shafts of the large columns, which will 
be 15in. in diameter. Box castings moulded on the face will be 
bolted on to the outside girders, so as to form an ornamental 
margin to the floor. To this margin, and at intervals on the out- 
side girders, there will stand an ornamental iron fence, fully 
shown on the larger drawing, partly cast and partly wrought, and 
finished on top with an elaborate handrail of polished mahogany. 
The portion of this floor in front of the entrance to the spiral 
staircase connecting the floors will be supported at one end by a 
cast iron cantilever of ornamental pattern, and a similar descrip- 
tion is to be used for the beam floor. The small cast iron columns, 
8in. in diameter, are supported by, and bolted to, the girders of 
the engine-room floor, the flanges of which will be enlarged for 
that purpose. The plates of the beam floor, when bolted together, 
as before described for the cylinder floor, will be supported partly 
on short girders between spring beams and the walls of the engine 
house, and partly on cantilevers of a highly ornamental character, 
as shown in the illustrations. These last, see page 270, will be bolted 
to the web of thespring beamsand entablatures round allthe openings 
in the beam floor, except those for the main beams of the engines. 
The short girders will be bolted at one end to the spring beams, 
and at the other will rest on stone templates, as described, for the 
large girders, All the openings of this beam floor, except those 
for the main beams of the pumping engines, will be protected by 
an ornamental fence of cast iron, finished with a solid mahogany 
handrail. 

Each floor will be approached by a circular staircase erected in 
the four turrets, which are shown on the plan of the building, onein 
each of the four internal angles, formed by the intersection of the 
four arms of the cross. These turrets are built in brickwork, and 
the stone base mouldings of the engine-house are carried all round 
the turrets. There is alsoa splayed course of Portland stone at 
level + 59°00, and the whole of the turret work above that line is 
of the same material, having circular arched openings with angle 
column, with moulded base and moulded and carved caps, and 
carved string course above. The brickwork is similar to that ot 
the engine-house, except that the turrets have four bands, each 
band consisting of four courses of red brick and an alternate four 
of white. The turret walls are pierced with four windows, each 
4ft. high by lft. wide, so as to light the staircase, and a blank arch 
in red brick is turned on each of two sides above the splayed 
string course at level + 59°00. The windows will be fitted. with 
cast iron sashes working on vertical pivots in cast iron frames, and 
will be glazed with British plate glass. Arched openings are also 
formed in each of these turrets, which will communicate with the 
engine-room, packing floor, and beam floors, as also with the tram- 
way, at level + 54°25. Each turret will be finished on the top 
with a wrought iron ornamental finial, as shown on our drawings. 
The opening at the top of the stairs will be protected by a wrought 
iron handrail, to which will be attached a wrought iron ladder 
reaching to the arched openings above; from these points gangways 
of wrought iron will be fixed, so as to form an easy access to the 
roof of the engine-house. Internally there is also executed in 
Portland stone the moulded strings, which will be enriched with 
patera below the level of spring beams and the plain moulding on 
top of it, the keystones of the lower windows and doorways, and 
the shaft, base, and capital of the latter. Also the moulded 
string course above the beam floor windows and the walls above 
this point to the underside of principals of roof forming the cor- 
nice to the building, the cantilevers of which are of terra-cotta. 
All the carved work, we understand, will be ina variety of pat- 
terns, of which our drawings give only a few samples, and the best 


artisans in London will be employed to execute the work —at 
least Mr. Webster says so, and we believe ‘him. 

Upon the stone forming the cornice to the interior of the engine- 
house there will be a wrought iron tramrail laid, fixed by oak tre- 
nails to continuous bearings of 3in. fir planks, secured to stone beds 
| by Lewis bolts. Tocarry this tramway across the opening at the 
| internal section of the arms of the cross each opening is to be 
spanned by an arched moulded and ornamental iron girder com- 
posed of two castings bolted together and to the wall, and resting 
upon carved and moulded stone corbels. The spandril will be cast 
open and afterwards filled in with separate castings. The tram 
will be continued over this girder upon continuous timber bear- 
ings, as before described, and bolted to the girder a 

ff our readers will turn to THE ENGINEER for Jan. 12, 1866, 
they will find an elaborate account of the outfall works. It will 
que to say here that three lines of sewer on the north side of the 
river convey the drainage to Abbey Mills. Near the station they 
converge, and throw all the sewage into a filth-hoist chamber, as 
shown in page 271. The sewage is pumped thence into the outfall 
sewers, carried, as shown in page 271, across the marshes to Barking 
Creek. For convenience we have been compelled to break off the 
outfall portion of the plan from that next the engine-house, but 
our ers will readily comprehend the entire arrangement from 
our engraving. At the outfall the sewer runs alongside a large 
reservoir at different levels, and to afford the means of closing the 
river outlet, and turning the sewage intd the reservoir, penstocks 
are provided. 

Turning now to these penstocks and filth hoist we find that some 
important modifications have been made when we draw a com- 
parison between Crosness and Abbey Mills. The filth hoist used 
at the former establishment consisted of a chain of buckets working 
against a grating, but it failed completely. The filth hoist to be 
used at Abbey Mills will be readily understood. The walls 
of the filth hoist chamber above the ground line are lft. 6in. 
thick, and so continued to a height of 12ft. There are four 
piers to strengthen the walls, two on each side, 9in. by 2ft. 3in., and 
to carry the girders for gearing. There are three windows on each 
side, 9ft. 3in. by 4ft. 9in., with semicircular heads. The sashes are 
to be cast iron fixed to fir frames and glazed with Hartley's 
rough plate glass. The doorways at each end are 16ft. wide by 
10ft. high, the wall above being carried on a cast iron girder 12in. 
deep by 9in. wide. The brickwork, cutstone, and roofs have been 
minutely described before for the other parts of the building. 
The machinery for lifting the filth is to comprise six wrought 
iron cages, each cage 7ft. Gin. by 4ft. by 8ft. deep, with an 
incline in the bottom; the front — of the bottom will 
be curved to a radius of 8in.,, and be made to fall and rise; 
the object of this flap is, when UP, to oj the filth in the 
cage from sliding off the incline plane of the bottom, and 
when raised to allow the filth to slide down into the trucks, 
in which it will be removed. The framing of each cage will 
be 2in. by 2in. L iron, with fla‘ iron stiffening bars, the vertical 
fin. round iron, with a space of lin. in the clear between them. 
The horizontal L irons at the top and bottom of the cage will be 
drilled so as to receive the vertical round iron bars and the middle 
stiffening bar, the other stiffeners being fixed at both ends and 
will fit close the outside of vertical bars. The cage will be 
suspended by two wrought iron bars, one at top and one at bottom, 
the bars fixed with L iron clamps and the top one stiffened with L 
iron diagonals. The suspension chains will be attached to i 
bolts, passing through bosses in the top and bottom bars. The 
chiins will each over two pulleys, one on the shaft driven by 
the gearins and one on the counter-shaft; the object of the 
counter-shaft being to carry the balance weight clear of the cage. 
The weights will run in cast iron pipes 1ft. 4}in. diameter. The 
pie for working the gearing Laie be supported on 3}in. by 4in. 

iron bearers, eee wall to pm the platform con- 
sisting of 1}in. oak planking bolted to the T iron. 

Three penstocks, of the form and dimensions shown on p. 271, 
will be fixed in a chamber adjoining the filth chamber, one to each 
of the filth hoists, These will be 7ft. Sin. by 5ft. 3in. in the 
clear, with a semicircular top and segmental bottom, struck from 
the same centre. They will A adequate, both in construction and 
fitting, to sustain on each face a pressure of a column of water of 
24ft. above the level of inverts. The following requirements for 
one of them apply to the three penstocks, viz., the mouthpiece, or 
valve seat, mes will be ribbed, and cast with snugsforthe studsand 
bolts as shown on the illustration. The covers of the lower part 
of the guide races cast with provisions for two wedge blocks, which 
will be bolted to the valve seat, but the wall guides will be sepa- 
rate castings, bolted vertically to the valve-seat casting, and late- 
rally to stone blocks, which have been built into the wall for thé 
purpose. The valve will have a web jin. thick, ribbed throughout, 
as shown, and cast with a central box to receive the lifting screw. 
The upper end of the box will be faced, bored, and fitted with a 
gun-metal screw bush, fitted to the valve with two lfin. bolts and 
nuts, which will, at the same time, secure a cast iron pipe, bored 
at the upper end, for the protection of the lifting screw when the 
valve is closed. The valve will have four side wedge blocks at- 
tached, Two balance weights will be connected with the valve by 
jin. chains, each chain passing over a pulley and down to one of 
the upper wedge blocks of the valve, to which it will be secured 
by a bolt and shackle. 

Each pulley will be 18in. in diameter, in a pitch line of chain, 
running on a 2in, collar pin, secured in a cast iron wall bracket. 
The lifting screw will be square-threadéd, 3jin. in diameter at the 
bottom of the thread. The screw will be turned throughout, so 
as to tit the bored portion of the cast iron protecting pipe easily. 
The gear will consist simply of a wheel and pinion, the former 
being keyed into the screw shaft, and the latter upon its own 
spindle, The upper part of the screw shaft and the pinion spindle 
will run in gun-metal bushed bearings of a cast iron carriage, se- 
cured to two of the girders, which will support the stone covering 
of the chamber. These bearings are to be protected from dirt by 
boxes with covers. The upper end of the screw shaft and of the 
pinion spindle will be finished with a square arbor to receive the 
turning key. 

The chamber for these penstocks will be covered with 4in. thick 
Yorkshire landings, supported upon ten cast iron girders. Six of 
these girders will also have to carry the lifting gear, and will be 
bedded upon and bolted to stone templates, which are built into 
the walls of the chamber. In order to have ready access to all 
parts of the machinery, an entrance with a side door is provided 
in the covering of the chamber. Also a wrought iron grated plat- 
form, supported upon cast iron brackets, and wrought iron ladders 
= be fixed in convenient positions, and furnished with hand- 
rails, 

From the centre line of fly-wheel, and eastward thereof to the 
penstock chamber adjoining the existing outfall sewer, there will 
be fixed a cast iron culvert, 10ft. Gin. internal diameter, cast in 
6ft. lengths, each casting forming a complete ring, and having at 
each extremity a flange 6in. in depth, and will be further strength- 
ened by two intermediate flanges or rings of the same depth. The 
thickness of the castings will be ljin. full. For so much of this 
culvert as is below the present surface of the ground a trench will 
be excavated 12ft. in width, from a level 1ft. below the bottom of 
the culvert up to the crown, and filled in round the metal to a level 
12in. above its crown with Portland cement concrete, and the.cul- 
verts will be further protected internally and externally bya 
coating of Dr. Angus Smith’s patent solution. 

Two cutwaters, each 10ft. high from bottom of footing to under- 
side of capping and 4ft. Gin. by 2ft. 9in., will be built in front of the 
division wall, one on each side of the centre penstock opening, 
with a cap of Bramley Fall stone lft. 6in. deep. Access from the 
surface will be obtained through grated openings at the top and 
iron ladders. An overflow chamber, 12ft. Gin. by 6ft. is also built, 
the walls of which are 10ft. 6in. by 2ft. 3in., carried up level with 
those of penstock chamber; and to t this ode with the 
outfall sewer an arched culvert will be ar eg 9ft. wide, 9ft. 
long, and 7ft.3in. high from bottom of footings, and will be curved 














to join the outfall ‘sewef at’ right : ;, the side walls will 
Ott. jis ake ; é Fea nber and culvert will 
laid in cement and bedded on lime concrete. 
ucing chamber will also be provided to connect the penstock 
chamber with the outfall éulvert, the internal dimensions at the 
a end being 18ft. by 10ft. 6in., which in a length of 27ft. 3in. 
decrease to 9ft. s and the invert ‘will have a rising gra- 
dient towards the outfall of 1 in 6. 

There will also be construeted in Abbey Mill-lane, and across 
the grounds to the sewer next penstock chamber, about 1000ft. run 
of brick sewer in cement, 4ft. by 2ft. 8in., of an average depth of 
13ft. to the invert, with side entrances and ventilators attached. 
The length of the chamber to side entrances will average L5ft., 
and the general éonstruction will be similar to those in the other 
portions of the works. 

The' present footway next Abbey Creek will be diverted and 
carried over the proposed tramway by means of a bridge of 18ft. 
span, 13ft. above Ordnance datum. The centre line of this bridge 
will be 60ft. from the centre triple line of outfall sewers. The 
top will be level’ for a length of about 30ft., and the ap- 
proaches to the bridge will have an inclination of lin 18. The 
footway will be 9ft. 44in. between the Lg walls, and 8ft. 7}in, 
between the piers. The foundations will laid upon elm piles 
12in. by 12in., driven to a level of 5°00. There will be six piles 
to each pier, and an elm platform bolted to the piles by lin. bolts. 
The walling will be 12in. by 6in., and the inside 12in. by 4in. The 
level of the top of the platform will be + 9°50, and the space 
between the present surface and the under side of platform will 
be filled with Portland cement concrete. The arches will be of 
brick, as also the piers, parapets, and the piers capped with 
Bromley Fall stone. 

The other works to be erected in connection with this magni- 
ficent pumping station are as follows :—A superintendent’s house, 
suitable for a man with moderate means, say £300 per annum, 
built in the same style as the main building, and in this house 
nothing seems to have been omitted so as to render it “a gem” in 
its way. 

There are also to be erected four pairs of cottages of a neat 
design for the men who will be employed in the station. The only 
fault we see in them is that the workinen—after being accustomed 
to the comfort, and, we may say, luxurious abodes provided for 
them by Mr. Bazalgette will not relish the idea of a plainer 
home. Perhaps, indeed, the engineer is right when he places the 
employés in this position, as it will have the effect of elevating the 
men’s ideas and tastes, and by encouraging habits of steadi- 
ness and industry. 

The chimney shafts, as shown on our large illustrations in eleva- 
tion andinsection, areeach about half executed, are two in number, 
one at either side of the main building, each of an externally octa- 
gonal section upon a square base, of circular internal section and 
with a diameter of about 8ft. throughout. The following are the 
principal dimensions of altitude, viz.:—From foundation level, or 
6ft. below datum, to bottom of brickwork, 6ft.; thence to intended 
surface of ground, or 15ft. above Ordnance datum, 15ft.; from in- 
tended surface to top of stone cornice at the summit, 158ft. 3in.; 
thence to top of iron finial, 32ft. 9in.; total, 212ft. 

The scaffolding used is external only, and will be continued so up 
to the top, so that no ty J holes will in any way render the 
work at all imperfect. The foundations of these chimneys are of 
a very solid c ter, as indeed they require to be; the excava- 
tions were 37ft. 6in. square, each having four projections, 16ft. by 
2ft. 9in., for counter forts—the concrete being made of clean 
Thames ballast, in the proportion of eight parts of ballast to one of 
Portland cement, and deposited in layers of 18in. in thickness, 
breaking bond every 3ft. to a total depth of 6ft.—the cement used 
was capable of maintaining a breaking weight of 250 lb. per 
square inch, after being in an iron mould and immersed in water 
during the interval of seven days. This cement weighed 112 lb. to 
the striked bushel. 

The foundations were executed simultaneously with the two 
smoke culverts, the working being carried up at corresponding 
levels. Upon the concrete, at the level of Ordnance datum, the 
brickwork is carried up solid to a height of 4ft. 3in., with four 
courses of footings 1ft. in depth and 44in. projection; at this level 
it racks back to the centre of the chimney stalks and forms the 
central chambers, which chambers are 8ft in diameter in the clear, 
and are lined with fire brick uptothe level + 47°00. Atthelevelsof 
5ft. 3in. above the Ordnance datum, the fire brick lining of the 
inverts of the concentric smoke chambers are laid, these are 3ft. in 
the clear by 13ft. in height, and are covered with semicircular 
arches of fire bricks 4}in. in thickness, and three rings of stock brick 
over each arch, and further lined with 44in. of brick throughout. 

The communication between the boilers and the stacksis formed, 
as shown on the section, by two semicircular-headed culverts in 
each stack, 6ft. in height by 5ft. in width. These are lined all 
round with 44in. of brickwork, except at their bottoms, which are 
formed of 3in. Yorkshire paving laid upon lime concrete ; the 
inverts are 9in. in thickness, laid upon 18in. of concrete, the side 
walls being lft. 104in. thick, reducing to 18in. for 2ft. of the 
height, and having two double courses of footings. The arches 
are 9in. in thickness above the fire-brick lining. These smoke 
culverts extend back to another square smoke chamber in each, 
which is formed adjacent to the boiler-house, and at the end of 
the flue in the rear of the boilers. In these chambers the draft is 
split so as to admit the smoke to enter the two culverts which lead 
to each chimney. 

The communication from the concentric smoke chambers to the 
central chamber of the chimney consists of six radial openings, 
each of a minimum width of 18in. by 8ft. in height, with segmental 
inverts and arches, these being formed of fire brick 9in. in thick- 
ness, and the sides lined with the same stuff 4}in. thick. The 
wall between the central chamber and concentric smoke chamber 
is 2ft. 3in. in thickness, including the fire brick lining on both sides. 
We shall now describe the work of one chimney stalk, the other 
being a fac simile. At the level of + 9°00 the base of the stalk 
is set back 3in. on each side, and is strengthened by four 
counter forts, each of which project, as we said before, 2ft. 9in., 
and are 10ft. on the face, and these are reduced by regular 
sets-off to the level of ground line, at which point the 
shaft batters for a height of 3ft. 9in., and is then set back 
equally on the four sides to a dimension of 27ft. Gin. square. 
At this level + 18°75 Ordnance datum, the steps to soot door com- 
mence; they are of Portland stone, lft. 64in. by 8}in., and are 
tailed into the wall at each end 9in. The landing will be of 
Portland stone, 6ft. by 4ft. 3in., and 12in. in thickness. The 
internal recess to the soot door is 2ft. 9in. in width by 6ft. 9in. 
in height, and is covered with a semicircular arch of lin. brick, 
for a portion, and the remainder of the arch finished with Port- 
land stone of the same thickness. The external recess is 5ft. 9in. 
in width by 9ft. Gin. in height above the level of landing, and is 
covered with Portland stone semi-arch, the internal arris 
being stop-chamfered, and finished with a projecting stone- 
key and chamfered moulding around a pointed and stilted 
arch. Next comes a moulded string course of Portland 
stone, 9in. by 2ft., which runs round the entire shaft, and 
is mitred at the projecting jambs of the doorway recess, and 
then another, lft. by 2ft. 6in., over that which also con- 
tinues round. The projecting jambs of the doorway are formed in 
brickwork, with chamfered brick at angles. At level + 21°50 fire 
voids or air chambers are formed, each 3ft. by 2ft. 9in. by 
6ft. 9in. in height, the bottoms formed of Yorkshire flagging 12in. 
thick, which tails under the brickwork of shaft 9in. all round, and 
these chambers are arched over with Ift. 1jin. of brickwork. At 
the level of + 30°37 there are also formed six voids, 2ft. by 2ft. 9in. 
by 7ft. 3in. in height, arched and floored, as beforedescribed. At 
the level + 36°75 another moulded string course of Portland 
stone is set 9in. in thickness and 2ft. in width, which continues 
entirely round the shaft of chimney. 

The water table is of moulded Portland stone, the lower course 
being 3ft. in thickness and 3ft. 9in. in width at its greatest pro- 
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jection, the upper courses j over the brickwork 44in. 
ccna te etal up te the Level ot. 49°00 Grduanes datuss 
aa heen on he Cae The shaft is then carried up in brick- 
work in mortar, with g, &c., of the same description as that 
described in a former number of Tue ENGINEER as being used for 
the engine house, with this exception, that there will be (in each 
shaft) seven bands of red brick of 2ft. 9in. each, the angles being 


cut and rubbed. The shaft is 17ft. Gin. external diameter above ‘ 


the base, and when finished will be 10ft. 3in. external diameter 
at the top under the corbelling. The thickness of the brickwork 
above the base is 4ft. 4jin., decreasing to Ift. 10}in. at the level of 
86°50, at which point the brickwork is set off internally 44in. all 
round, the thickness there being 1ft. 6in. up to the level of 125°25, 
at which point there will be andther set off of 4}in.; the thickness 
up to the top will, therefore, be 1ft. 1jin. The corbelling and 
corbel table will be of Portland stone, as shown on elevation and 
section, set in cement. 

The of chimney shaft will be of cast iron, of the form illus- 
trated. e thickness of the canopies and iron shingles will be 
Zim., and the columns, curbs, and ribs of in. metal. There will 
also be a vertical wrought iron tie-rod passing from a cross stay in 
the upper curb to a cast iron cross r. at the bottom, Lft. in depth 
in the centre, with a 3in. top table of fin. cast iron, and the ends 
built into the masonry at the euds. The cross-arms will have bosses 
for eight lin. mooring bolts, to held down the curb of lantern base, 
which will be a regular four of which bolts. will be let 
into the masonry, and the other four carried down through the 
bosses of the cross-stay before mentioned. The whole of the iron- 
work will get one coat of red lead and oil, another coat after fixing, 
and will be finished with two coats of lead colour.. It is not often 
one sees such chimney shafts in operation, and although these at 
the Abbey Mills pumping station are costly, yet the first expense 
is invariably the cheapest. We therefore beg our manufacturing 
friends who are about erecting chimney shafts to pay a visit, for 
their own information, to the w It only remains to add that 
Mr. Bazalgette is the engineer, Mr, Webster the contractor, for 
the works, and Messrs. Rothwell, of Bolton Le Moors, the con- 
tractors of the machinery. 





GERMAN AND ee RAIL MANUFAC- 
TOR 


RHENISH AND WESTPHALIAN WORKS. 

Tue first rails rolled in Germany were at the Remy’schen Works, 
at Rasselstein, near Neuvied, for the Nurénbérg and Fiirth Rail- 
way, in 1835, the first railway on which passengers were carried in 
Germany. At these works, since that time, only a few rails for 
the Taunus Railway appear to have been rolled. 

Next in order of time follow the Lendersdorf Works, of 
Eberhardt, Hisch, and Sons, at Diiren, in 1838, in which year 
double-headed rails for the Rhenish Railway were rolled. On the 
completion of this contract the works were considerably enlarged, 
and both bridge and flat-bottomed rails have since constituted 
staple productions of these works. 

At about the same period as the last-mentioned rail rolling was 
attempted at the Renny mines, at Alf, on the Moselle. The only 
rails known to have been rolled here were double-headed, for the 
Dusseldorf and Elberfeld Railway, opened in 1840. Probably the 
unfavourable position of the works was the cause of the rail rolling 
being given up. 

For some years the above were the only rail-rolling mills in this 
~ of the country, the next were those of Jacobi, Haniel, and 

uyssen’s Gutehoffnungshiitte, at Oberhausen, where, in 1843, 
their first rails were of the bridge form, and were rolled for Baden. 
In 1845 flat-bottoms were supplied for the Cologne-Minden line, 
and since that time the mills have received good orders from most 
German companies. 

From 1842 dates the commencement of the works belonging to 
the now well-known Phenix Company on the left bank of the 
Rhine, though they were first menu f on a large scale in 1846, 
then known as the firm of Michiéls and Co., at Eschweiler Aue. 
This company has undoubtedly the largest collection of templates, 
and besides having rolled for most of the German railways, 
Austria, Holland, and Italy have been good customers. 

The rolling mills at Neunkirchen, Trier county, were started b 
Bros. Stumm about this time. In 1845 they delivered bridge rails 
for the Baden lines, and in 1847 flat bottoms for the Ludwigshafen 
and Bexbach. Rails for Wurtemberg, Austria, Hessen, &c., have 
been rolled since. 

The Ironworks Quint, belonging to the Bros. Driiiner, between 
Ehrang and Esel, near Trier, were commenced in the autumn of 
1846, the first rail order being for the Pfalzische Ludwigsbahn. 

In 1848 the first rails were rolled at the works now known as 
the Hirder Bergwerk and Hiittenverein, then belonging to Piepen- 
stock and Co. The following year flat bottomed rails for the 
Ostbahn were rolled, and since then most of the German com- 
panies have had orders executed at these works. The works of 
C. Ruetz and Oo., established in 1845 or 1846, at Rothe Erde, near 
Aix-la-Chapelle, now moved near Dortmund, have had good orders. 

We are not sure whether the firm J. Talbot and Co., at Rothe 
Erde, where rails for several companies have been rolled, is iden- 
tical with the last mentioned. Piedboeuf and Co., about this 
time, undertook the only rail order they executed at the works at 
Aix-la-Chapelle. In 1856 were erected the rolling mills of Funke 
and Elbers, in Hagen, where both iron and puddle steel rails have 
been made. 

In 1837 a few rail orders were executed at the works of the 
Dortmund Bergban and Hiittenverein. The Burbach Works, near 
Saarbriick, erected at the end of 1858, have furnished rails to 
several lines. The Neuschottland Works at Horst, near Steele, 
date from 1858. The Henrichshiitte, at Hattingen, since 1859 has 
turned out rails for several companies. Besides the above, the firm 
Lehrkind, Rocher and Co., in Haspe, has earned, since 1859, a high 
reputation for puddle steel rails; the works were commenced in 
1846 or 1847. Cast steel rails have been made for some of the 
German lines by Krupp, in Essen, the Bochum Society, Hirder 
and Eberhard, and Hésch and Sons, in Diiran. 


Works IN UPPER SILESIA. 

It was in 1843, at the Royal Ironworks, Alvenslebenhiitte 
near Schwientochlowitz, that the first puddling was done in this 
district. Then came Oppenheim’s Laurahiitte, near Benthen, 
which have furnished many rails. The other works in this dis- 
tricts are Kénigshiitte, the works of the Minerva Company, and 
the Pielahiitte, near Rudzinitz, belonging to Ruffer and Co., in 
Breslau. 

Saxony, WURTEMBERG, AND BAVARIA. 

In each of these three kingdoms is one establishment where rails 
are rolled. In the Government works near Zwickau, most of the 
rails for the Saxon railways were made, as well as those for several 
other German lines. The Maximilian, near Haidhof, Regensburg, 
has turned out large quantities. At the Royal Wurtemberg Works 
the rails for the state railways only have been executed, 

AUSTRIA. 

Next to Wittkowitz, in Moravia, are the ironworks Wolfsberg, 
now belonging to Graf Henkel von Donnersmark, in Vittacher, 
Carinthia, the oldest puddling works in the Austrian dominions, 
and the first where wood was employed for puddling. The earliest 
rails rolled here were in 1838. 

In the same year rails were rolled at the works. Prevali and 
Neuberg, in Styrja. The year following saw the first rails rolled 
at Wittkowitz and Zéptau, in Moravia. The other rail works in 
this district are those of the Bros. Klein, at Stephenau, and Lind- 
heim’s Josephshiitte. 

The Prague Iron Industry Co.’s Works, Hermannshiitte, in 
Bohemia; Brezowa, near Rhonitz, in Hungary; Graf Henkel von 
Donnersmark’s Works, Zeltweg, in Upper Styria; Teschen, in 
Austrian Silesia; the Rossitzer Ironworks; Burscheider Ironworks 
in Carinthia, and Ternitz, in Lower Austria, have all executed 
orders for rails; the last mentioned, however, ia only known to 





have rolled for one com . The Austrian Siidbahn erected 
oh z aa “thelr pai ah th ook 
the rails requi on extensive rgilway ; their i 
for 1865 is given at 15,500 tons, exclusive of 3065 tons of Bessemer 
steel-headed rails, which are stated to have withstood very severe 
tests, and shown a age welding between the heads and the 
softer iron of which the stem is composed. 

The Austrian State Railway Works, Reschitza and Anina, in 
Hungary, have lately supplied all the rails necessary for the line. 

Rails have also been rolled at the works of the Prague Iron 
Industry Company at Wilkischen and Niirschan; at Ebenau, near 
Salzburg; Adolphsthal, near Budweis; and the Carlshiitte, under- 
took an order for a portion of the rails for the Carl Ludwigsbahn. 





NEW BRIDGE AT HUTCHESONTOWN, GLASGOW, 


THE engravings which we publish show the handsome new bridge 
about to be erected over the Clyde, to connect the great city of 
Glasgow with one of its principal suburbs, Hutchesontown, At 
the present time there is a bridge across the Clyde at this 
but its approaches are steep; the bridge itself is steep 
narrow, but, worse than all, its foundations are insecure, because 
of the soft mud of the bed of the river. The Glasgow Bridge 
Trust has, therefore, resolved to throw a new and handsome 
bridge over the river. The work has been entrusted to Messrs. 
Bell and Miller, of Glasgow and Westminster, members of the 
Institution of Civil Engineers, and their task will be completed 
in two yearsfrom this date. At the present time a great drawing 
of the new bridge is suspended in the age reading-room of the 
Exchange at Glasgow for the benefit of the citizens, and an exami- 
nation of the elegant design gave evidence that the work was 
worthy of representation to our readers. The gradient of the 
present bridge is 1 in 22, and its breadth only 34ft., but the 
new roadway will onl; 1 in 70, or practically level, the 
curvature ey t+ to give a — and 
the bread 60ft. The length of sow lies b te be 
410ft., it will consist of three arches, the centre one 114ft. 
span, and the side arches 108ft. 

The old bridge, with the exception of the abutment walls, will be 
entirely removed down to the proposed bottom line, as shown on 
the sections, or deeper should the new foundation require, the 
old piles being either cut down or drawn, as may be hereafter 
found easiest, and a great quantity of riprap, or loose stones, which 
were thrown in to protect the foundations of the old abutments, 
will also have to be removed, so that we presume some months 
will el before a stone can be laid of the new work. Below the 
bed of the river the strata are chiefly composed of sand to the depth 
of 84ft. below low-water line, and then comes a hard substratum, 
so that the bed of the river must be excavated or dredged to the 
depth shown on sections, so as to insure a firm footing for the 
foundations, which are to be formed of cast iron cylinders sunk 
through the upper strata down to the hard substratum, and filled 
with concrete composed of ground hydraulic lime, mine dust, sand 
and gravel, or quarry chips, in the following proportions :—One part 
ground lime, half part ground iron mine dust, one part sand, and 
three parts gravel or quarry chips. The lime for the concrete will 
be of Arden, or Davieland, or blue lias, and the sand of the sharpest 
in the neighbourhood. 

The wingwalls of the abutments will be founded on _ timber 
piling of Memel, or American red pine, connected at the top by 
cross-bearers and planking, all creosoted under pressure, the 
quantity of oil to the cube foot to be not less than 101%b., and the 
piles shod with wrought iron shoes having cast iron points. The 
cross pieces will be fastened down to the tops of the piles by lin. 
wood screws, each 2ft. long, and the planking fastened to the cross 
bearers by 8in. spikes. 

The best part of the stone of the old bridge will be used for the 
masonry of the new bridge, the stones being redressed, and thereby 
a considerable saving to the trustees will be effected. The side ele- 
vations of the piers and abutments will be faced with the finest de- 
scription of white Scotch granite returning 2ft. under the arches, 
and the inside elevations of the pedestals of the piers above the 
level of the pavement, and of the parapets of the abutments, will 
also be of the same material, axed over on the face and beds and 
closely jointed. The freestone not obtained from the old bridge 
will be brought from the quarries at Nitshill or Giffnock. e 
ashlar masonry, chisel drafted or face, will all be laid and jointed 
in Portland cement, and the stone square-dressed throughout, the 
upper and under beds being chamfered one inch. The masonry 
in the cylinders will be built dry by means of wrought iron coffer 
dams fastened to the top and rising 6ft. above high water. The 
rabble masonry will be laid in courses corresponding with the 
ashlar facing and grouted with hot lime at every course ; the two 
face courses of ashlar immediately under the springing of the 
arches at the piers and abutments will have the stones united by 
joggles of granite 4in. by 4in. by 4in. set in cement. e mortar 
to be used will be of one part hydraulic lime, half part iron mine 
dust, and one part sand; the same in fact, as for the concrete, 
except that no gravel or stone chips will be used. 

There will be four red polished shafts above the piers, each in 
one block of the dimensions shown on the illustrations, and four 
panels of asimilar granite will be inserted into the pedestals of the 
piers, and four into the pedestals of the abutments facing the 
roadway; these shafts and panels will be polished to the highest 
degree possible and will present a striking contrast to the ashlar 
work of freestone, as the red granite from the Ross of Mull or 
Peterhead quarries when polished shines out with peculiar bril- 


ney. 

There will be three cast iron cylinders under each pier, and five 
under each abutment, making sixteen in all, each in separate 
lengths. Those 10ft. in diameter will be in lengths of 6ft. 9in., 
and those 13ft. in diameter 5ft. 9in., and of a uniform thickness 
of Ijin., except at the lower or cutting end, where the thickness 
will be two inches for a depth of one foot, and tapered to a point, 
so as to cut the strata with facility. The joining flanges will be 
3hin. broad, bolted together by fin. screw bolts, 12in. apart, and 
will be stiffened by angled fillets, also 12in. apart. 

The plates of wrought iron will be of the best boiler quality 
from Glasgow, Blockhairn, or Parkhead, and the bars will be 
of “ best,” and each plate will be capable of sustaining a tensile 
strain of twenty-two tons per square inch. The ties will be of 
wrought iron 3}in, in diameter, placed at the level of the top of the 
oqtelen—eo as to prevent the flat stone arches from spreading, 
screwed up to the cast iron angled plates, and bolted down to the 
rubble masonry in the cylinders by 3in. bolts, each 6ft. long, re- 
cesses being cut in the bottom of the arch stones to receive the ties, 
which will be bedded in mortar, so as to exclude water thoroughly; 
and at the same level wrought iron cross-ties, firmly screwed 
together, will connect the tops of the iron piles. All the super- 
structure of the bridge will be of wrought iron, except the orna- 
mental parts, which will be of cast iron. Two longitudinal wrought 
iron pr nee immediately below the springing of the arches will 
stretch across each pier and abutment, cted together by 
cross girders, on which the arched girders of the bridge will rest. 
These girders, as the masonry is being built around them, will be 
run in with Portland cement, thereby excluding the air from them. 
There will be eight wrought iron arched girders in each arch, con- 
nected at the springing to the bearing } te of the girders and 
the piers and abutments by jin. screw-bolts, 

The web of the arch portion of these girders will be formed of 
jin. plate, and the top and bottom flanges each of two thicknesses 
of }in. plate, making the thickness of each flange lin. These 

lates will break band, and be connected by jin. joining plates 2ft. 
- and the full breadth of the flange. e plates of the outer 
girders will be connected by three rows of rivets and the inner 


f through the lates, where 
Gos wil be cin seve, Sho partion of ho Gols ald wl 
en the roadway will have joining plates 18in. long. 

way will be sustained by 's patent buckled plates, 





Fe 


fastened to the fi of the girders and cross bearers by fin. 
rivets. The whole of the upper surface of these “‘ buckled plates,” 
after being ‘put in position, will. be coated with hot gas tar, and 
over that be laid a layer of concrete. After this last stuff 
has been levelled to the underside of the causeway and pavement 
it will be covered with asphalte jin. thick. The carriage way is 


intended tobe formed pa each stone 
of a depth of 8in., Sin, to i4in. in length 
bedded in mortar e and san 

in the proportion of one to two of the latter. The 
gutters and curbston each 18in, in 


es white granite, 
breadth, rough axed, and in lengths of ft. 
The elevation of the ou as shown on page 275, will 
he relieved by cast iron work ,of an ornamental character, a rope 
moulding fastened to the girders by serew bolts following the out- 
line of each arch, The apandrils will be filled in with panels 
enclosing scroll work and armorial shields, and which will be orno. 
ponent p< pose ty pod yo of yo pw a 
w ornamen pg arms of the 
city of Glasgow, and we trust the Sw — I insist on all the 
“heraldic” work, both drawing an carving being executed by 
competent artists and soulptors, instead the usual ‘stone 
ae m ween contractors yey bp ond to execute Seah shines, 
and henge the grotesque an urd appearance presen y some 
of our recent efforts. We feel assured Messrs, Bell and Miller 
will steer clear in this matter of what we may term an unpar- 
donable al blunder, and is an offence, not only 
against the employer in the first instance, but against society in 
general, handing down to posterity “supposed sculpture” of the 
nineteenth century, when in reali it is ** common stone cutting.” 
A cornice résting on consoles will be bolted to the girders and sur- 
ted also of cast iron. Four ornamental gas 
lamp standards, as shown in the illustrations, will be placed 
over the piers and form of a different design over the abutment 
pedestals. The cylinders immediately after being cast will receive 
& coat of red lead or of Pulford’s paint, and the 13ft. cylin- 
ders two extra coats, and will then be painted stone colour, similar 
to the entire superstructure of the The cable moulding 
round the arches, the outer moulding of the panels in the spandrils, 
the bosses on the ends of the consols, and the armorial shields and 
and the arms gilded. The lamp standards, 
out with A es 
Glasgow are indebted 
for this new and ornamental Lay the Lord Provost, magis- 
of the of Glasgow, the treasurer 





APPROXIMATE LENGTHS OF CIRCULAR ARCS. 
By W. J. Macquorn Ranking, C.E., LL.D., F.R.S. 
SumMMARY or RULES. 


A PAPER on this subject was read at Dundee to the mathematical 
section (A) of the British Association, and an abstract of it 
appeared in Tue Enoinrer for the 13th September, iW 229. 
Omitting the purely algebraical part of the paper, the following 
are the rules which it contains for practical use in drawing :— 

L. From a given point A (Fig. 1) on the ciroumference of a 
circle AB, Ay ye an are which shall be approximately of a 
given lenzth, draw the straight tangent AC, equal to one-fourth 
; then about ©, with a radius CD equal to 
t.aree-fourths of the given length, draw a circle cutting the given 
circle AB in D; AD will be the required arc. 

IL. To draw a cir- 
cular arc which shall 
touch agiven straight 
line A © (Fig. 1), at 
a given point A 
shall subtend a given 
angle, and shall be 
approximately of a 
given length. Make 
A C equal to one- 
fourth of the given 
length, and about C, 
with a radius C D 
7"as aan eee 
of the given le > 
describe a circle. 
Draw the straight 
line A D making the 
angle C A D equal to 
one-half of the given 
angle, and cw 
that circle in D, thi 

will be the 


t 
other end of the required arc. Bisect the straight line A D in RB, 
draw EF perpendicular to AD, and AF perpendicular to AO, 
cutting each other in F; then about F, with the radius F A, draw 
the circular arc A D; this will be the required arc. 

III. To draw a straight line which shall be approximately equal 
in length to a given cir- 
cular arc A B (Fig. 2) 
draw the straight chord 
A B; produce it to 0 2 
making A O equal half 
A B; about O, with the 
radius C B, draw a circle 
B D; then draw the straight 
line A D, touch’ the 
given arc AB in and 
cutting the cirele BD in 
D; AD will be the re- 
quired straight line. 

The degree of rat 
ae | Fag BA “ 
use of the pi ru 
depends an the principles 
that in each case the cir- 
cular aro is | than 
the straight line to which 
it is required to be ap- 
roximately equal; that 
or an are equal in iength LA 1 
to its own oaieae ae \ \ 
is about re 1 
that fhe "proportionate \ I 
t \ 
ourth of tg \ 

f wer \} 
subtended by the are, For ec’ 
are sa 30 deg., whose ey is 0°5236 nearly of its own 


radius, the error is between ;zto0th and ysnoth of the length of 
ion may be insured by 
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sufficiently su! an are, to see how, by usin; 
Rules 111. and L., @ are may'be approximately divided inte 
any number ual Rules L. and III. may be 
to other circle, provided the curvature 
does not vary too ' W. J. M. R. 
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Tne Hercules is constructed with indented sides, to enable her 
broadside guns to be fired either ahead or astern, nearly in « line 
with the vessel’s keel, while by the adoption of the turntable, the 
invention of Captain R. Scott, and illustrated long since in our 
pages, the advantages king guns from port to port 








gained wor! 
are as nearly as ble equivalent to those of the turret princi: 
Sushout the whakened detooen - 
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In the annexed cut we illustrate a stop valve recently patented , the drawing, that by this 


by Messrs. Warner, engineers, of Jewin-crescent, Cripplegate. 
In the construction of this valve, which is made of cast iron for 

of production, a ent piece, in conjunction with the 
disc or valve which closes the fluid passage, turns on a centre or 
pin in the top of valve case, which segment piece is constructed 
with teeth gearing with a worm cut on the spindle, the stem of 
which passes out of the valve case through a stuffing-box, and on 
which a wheel or handle is fixed. It will be seen, by reference to 








NT STOP VALVE. 


RSXQ¥EE 


Y 


TMA 


[simple method a clear water-way is 
obtained, the disc being drawn o the screw or worm entirely out 
of the way. In this way the patentees claim that all the advantages 
of the ordi sluice valve are obtained at much less cost, and 
the liability to set fast and get out of order entirely obviated. 
They are adapted for all purposes where a stop valve for hot or 
cold water or gas is required, and are ae suited for high or 
low pressure. In case of need a fresh valve seat can be applied, 
without the inconvenience of removing the body or case of the valve. 








THE SLIDE VALVES OF THE SCOTIA’S 
ENGINES.—WADDELL’S PATENT. 

THE long D valve may now be considered as almost superseded, 
its place being taken by the short D valve, which will itself be in 
all probability llr replaced by the three-ported slide valve. 
This isnot merely the case with thesmaller classes of the direct-acting 
engine, but also with the marine and other heavier kinds, its intro- 
duction being favoured by modern plans for taking the pressure 
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off its back—the original objection to its use for heavier engine- 
work—and also by the increasing use of direct-acting engines for all 
urposes. Its other objection, that of occasioning a considerable 
of steam in large ports, might, it seems to us, be oftener met 
than is usually done by using two valves on the same rod, placing 


port to each. A good many stationary engines are worked in Lan- 
cashire in this way. ; 

As regards the short D valve—evidently so called from its shape in 
cross-section, as seen in the instance illustrated in the accompanying 
engraving—Waddell’s mode of packing and equilibrating it can be 
looked upon as giving it the best shape it is susceptible of receiving. 
Mr. Waddell is the chief engineer of the well-known Scotia steamer, 
of the Cunard line of steam packets from Liverpool to New York. 
Her side lever engines are fitted with the short D valves shown in the 
engravings. They are of the gridiron form, by which, of course, half 
the width of the port and of the length of travel of the valve is 
saved. The back of each half of the valve is packed by means of 
strips of brass, made to the shape of the valve, abutting on the 

ing, and kept up by pinching screws ~— through the casing. 
A strip of india-rubber is placed on the brass strip and is acted 
on by the set screw. The improvement consists placing the 
greater portions of the space between these packing strips in com- 
munication, by means of a pipe and cock, with the steam port or 
the cylinder, in order to ly equilibrate the valve and make its 
back take the same pressure as the face. 

The cylinders of the Scotia are 100in. in. diameter, and with a 
stroke of 12ft. The side lever engines of the steamers Washington, 
Lafayette, and Europe, belonging to the Transatlantic Steam Navi- 
gation Company, are very similar to those of the Scotia, having 
wrought iron columns and massive sole plates and entablatures of 
cast iron. They were built at the Greenock Foundry, and have been 
at work from two to three years. The size of cylinder of these 
engines is 944in., with a length of stroke of 8ft. 8in., and their valves 
were also fitted with Waddell’s a equilibrium pipe and cock. 
It is stated, by the way, that the Transatlantic Company intend 
to convert their vessels into screw ships, and to work them with 
direct-acting engines. Some of the engines of the newer American 
monitors, and of the Messageries Imperiales, are fitted with 
Waddell’s equilibrium valves, the patent for which has acquired 
importance from the fact that it was renewed for several years in 
last March. Previously to this Mr. Waddell had filed a disclaimer 
of some of the steam engine improvements therein described. He of 
course still claims the plan of valve we have illustrated, as also 
the application of the same contrivance to expansion slide valves. 
hacen mode of ae valves described in the patent 
consists in, so tosay, hanging the valve on aplate projecting between 
the cylinder ports, and cast with projecting strips at its end and 
sides, against which the valve bears. A chamber is thus formed 
between the back of the valve and that of the plate while the 
face of the valve bears upon the cylinder faces. As the steam 





enters between the back and face of the plate the pressure is 
counterbalanced. He also described a mode of equilibrating a 
| rocking valve, by making it double—or with two discs having 
| opposite bearing faces. A somewhat similar idea is carried out 
with a slide valve, 








THE SOCIETY OF ENGINEERS,—Owing to the satisfactory manner 
in which the excursions have been carried out, the council have 
made oo ee for an extra trip by the society to the 
Thames Embankment Works, and to the Blackfriars Bridge 
Works, on Friday, the 4th of October. Members and asso- 
ciates who g joining the party are requested to com- 
municate with the secretary on or before Wednesday, the 2nd 
proximo. Members and associates to meet at the contractors’ 
offices, Southern Thames Embankment, Westminster Bridge, at 
one o’clock, p.m., on the 4th of October. 

OPENING OF A NEw COLLIERY NEAR BARNSLEY.—The inaugura- 
tion or opening] of a new colliery belonging to the Darley Main 

mpany, was celebrated during the week by a supper, 
which was served ee the new engine house. The works, which 


are situate at Mearsbro’ Dyke near Barnsley, are proposed to com- 
municate with the old works of the ye in Colliery at 
Warsbro’ Dale, belonging to Messrs Crofts, ty and Company. 


They consist of two large shafts, the last one of which has just 
been completed, so far as the sinking operations are concerned. 
Amongst those present at the gathering were the chief of the 
colliery engineers, and proprietors in the South Yorkshire district. 
There were also present Mr. Crofts, Mr. Balty, two of the 
partners. The twoshafts have beensunk with but very little interrup- 
tion, either as regards gas or water, and have been got down in 
about two years. The company promises to have a valuable 





the steam ports close to the ends of the cylinder with an exhaust 


addition to their numerous shafts by the two just finished. 











BAILEY AND CO’S PATENT BOILER FITTING. 


In the annexed engraving we illustrate a neat arrangement of 
boiler fitting just brought out by Messrs. Bailey and Co., of the 
Albion Works, Salf The i of having two sets of 
water level ways acknowledged, and here 


seating apparatus is 
we have them com ink The steam gauge on top is Bourdon’s 





patent, improved by Messrs. Bailey, and fitted with a 7in. dial 
The entire apparatus is neat and simple; but two holes require to 
be made in the boiler, and the design is so pleasing to the eye that 
the apparatus is certain to enjoy favour with those who like hand- 
some boiler fittings. 





BELGIAN RaILs.—The exports of rails from Belgium amounted 
in the first seven months of this year to 59,800 tons, as compared 
with 36,000 tons in the corresponding period of 1806. The 
increase observable in this year’s figures is attributable to the 
large demand on Russian account. A further order for 20,00e 
tons of rails for Southern Russia has just been secured by Oth 
John Cockerill Company and MM. Blondiaux and Co. 


ENGINEERING IN CuIna.—At Foo-Choo-Choo the native junk is 
fast being superseded by steamers for the purposes of coast traffic, 
and a private dock having been at work for three years with great 
success, which receives vessels drawing from 14ft. to 15ft. of 
water, the Chinese Government intend to make a further move 
in the same direction. Looking back for a few years the proposed 
operations of the imperial officials seem to indicate a social revolu- 
tion in the eastern empire. Mr. Sinclair, the British consul, re- 
— to the Foreign Office in March of the present year that the 

hinese Government have in contemplation the construction of a 
naval dockyard at this anchorage, and the establishment of a 
school of engineers. The whole machinery is to be under the 
superintendence of French officers, who have been engaged for a 
series of years. The instruction of the pupils in naval matters 
and navigation is to be given in the English language, but the 
engineering de ment is to be under French instructors. M. 
Giquel, formerly a sub-lieutenant in the French navy, and after- 
wards an inspector of customs at the port of Hankow, has recently 
returned to France with another officer for the purpose of engaging 
and selecting the personnel of the establishment. Their purpose is 
at first to build a few gunboats for service on the coast. There are 
serious doubts entertained as to the success of the undertaking, 
which is planned on a most extravagant scale of expenditure. 
This state of things seems to change all the notions about China 
which we chteined at school, when that vast empire was like a 
sealed book to Europeans. Now the Government seem inclined to 
descend from their celestial connections and to adopt the solid 
advantages of the habitable globe. They have decided on placing 
a first-class lighthouse on the White Dogs at the entrance to the 
channel of the river, and on constructing a series of beacons of 
granite and iron at the dangerous spots, the cost to be defrayed 
out of tonnage dues on foreign es 4 which it is calculated will 
pay the entire cost in two years. This modern innovation is not 
confined to one port in China, for Mr. Morgan, our consul at 
Tien-tsin, also reports a similar state of things at the Peiho, and 
states that in enumerating the chief difficulties which affect the 
navigation of the Peiho by foreign vessels the dangerous shoals 
near the low-lying island of Shalinteen must be included, nor does 
he omit to state that steps are being taken by the authorities to 
erect a lighthouse upon the island, which is about forty miles 
north-east of Taku, and lies to the south-east of an extensive 
range of sand-banks, on which four foreign vessels had been 
lost in the few years which intervened between the opening of this 

rt and the end of 1866. He also adds that the export trade of 

ien-tsin, however, will probably receive its greatest and most 
permanent increase from the development of the vast mineral 
resources of Chili and Shansi, as there can be little doubt that the 
mountains of these two provinces contain a superabundant supply 
of both coal and iron. The coal that is known as the Chai-t’ang 
coal, and which is procurable in the mountains to the west of 
Pekin, has been tried on different occasions and found admirably ~ 
~— for the use of steamers. The mines, however, are worked 
in the rudest way to a depth of not more than from 150ft. to 200ft., 
and when water breaks in and gains upon the workmen, whose 
only means of getting rid of it is to carry it to the surface in 
buckets, the water-invaded pit must be altogether abandoned. 
Thus the best coal is never brought —- from these pits, and their 
proprietors are opposed to the introduction of that foreign ma- 
chinery which, under the superintendence of foreign mining 
engineers, might be so beneficially employed in working the mines. 
Fortunately, however, for the development at Tien-tsin of a trade 
in this most important export, the Chinese Government has deter- 
mined to establish an arsenal at this port. The requisite ma- 
chinery has already been ordered, and European engineers have 
been engaged to superintend it. His Excellency the Superinten- 
dent of Trade, who is charged by his own Government with the 
management of this arsenal, knows that the Chai-t’ang coal is 
— well adapted for foreign furnaces, and he has informed 

im in person that, being himself anxious to procure it here as 
cheap as possible, he is about to depute a competent officer to 
ascertain whether a more direct route can be obtained. The 
consul states that the mere fact of foreign engineers being em- 
ployed by the Chinese Government in an establishment in which 

must be used will of necessity have a very great effect 
in — the way for the introduction of foreign machinery and 
the employment of foreign capital and skill in working the mines. 
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ON THE ELECTRICAL INDUCTION OF MR. 
HOOPER’ INSULATED WIRES, COMPARED 
WITH GUTTA-PERCHA INSULATED WIRES, 
FOR TELEGRAPHIC CABLES.* 

By Mr. W. Hooper. 

Ly the communication which I had the honour of making at the 
last meeting of the British Association I referred to the relation 
existing between the various influences which modify the action of 
electrical induction as observed on insulated wires. I have since 
extended my observations with a view of contributing some 
information respecting the electrical qualification of a standard of 
inductive capacity. Professor Wheatstone, in the report of the 
commission on the construction of telegraph cables, observes that 
‘* Although certain general conditions of inductive action in tele- 
graphic wires have been made the subject of experiment, and are 
now well known, our knowledge in regard to this subject still 
remains very limited.” The results of Professor Wheatstone’s 
experiments show that the rapidity of discharge through a ~— 
wire is greater than the velocity of light. In insulated wires thi 
rapidity of discharge becomes considerably diminished. It is 
well known that on long submarine telegraph circuits the current 
at the near end, when contact is made with a battery at the 
distant end, although instantaneous in preg requires a 
certain time to reach a certain fraction of the full force of that 
current. This gives rise to what is termed ‘‘ retardation,” and 
other circumstances being equal, is proportional to the inductive 
capacity of the insulator. ‘The measure of induction as generally 
understood is expressed by the quantity of electricity which a 
body is capable of receiving from any given source in a definite or 
given time, but as this is only one of the properties of induction, 
it would be desirable, at least in point of precision, to adopt the 
term introduced by Professor Sir William Thomson, and to define 
this as the electro-static capacity of an insulator. In my last paper 
I explained that a well defined rate of variation of resistance takes 
place when my insulator is submitted to different temperatures, and 
I showed therate of variation remained constant forall temperatures, 
even up to the boiling point of water. This affords the most sub- 
stantial evidence of its electrical, chemical, and mechanical per- 
manency. The difficulty of conducting a series of observations of 
this kind, on materials having different insulating qualities, 
involves elaborate precautions. It does not follow that the physical 
behaviour of materials having a chemically different constitution 
would vary exactly, or even approximately, in a ratio corresponding 
to their insulation resistances. Again, using the same material to 
obtain different degrees of resistance would be objectionable, since 
it would involve precisely identical construction in every 
mechanical and chemical detail. The modification produced by 


temperature on the resistances appear to me to be the 
only reliable method of arriving at true results, but it is 
of the first importance that the chemical constitution of 
the insulator should remain unaltered, since any modification 


in its chemical constitution would give rise at once to new results. 
The extreme resistance to injury from the effects of heat which 
wires insulated with my dielectric offer, has enabled me to produce 
great modifications in its electrical qualities, and to examine the 
relation existing between the various phenomena arising from or 
connected with electrical induction. It has been shown that the 
order in which substances stand as insulators holds also for their 
inductive capacities, and I showed in my former paper that whilst 
the effects produced by increase of temperature could be readily 
measured on my core, it required a very high increase of tempera- 
ture to produce a measurable effect on the electro-static capacity. 
I have since extended my experiments in reference to these results, 
and also to the electrification effects. I have compared the effects 
of electrification on a nautical mile of gutta-percha with the same 
length of my core—the two cores being also identical in construction. 
[ find that both in my core and the gutta-percha core the increased 
resistance due to continual application of the battery takes place 
for a certain number of minutes in a definite and constant ratio, 
and that the ratios have to one another the ratio of the inductive 
capacities of the cores takeninversely. This relation holds so long 
as the resistances vary continuously, but after a few minutes’ 
electrification the ratios of successive resistances become continually 
convergent, and are not proportional to the inductive capacities. 
For temperatures ranging from 60 deg. to 90 deg. Fahrenheit the 
ratio for the increase of resistance of my insulated wire is 1°28, 
and for gutta-percha, at the temperature of 65 deg. Fah., 
104. These ratios are maintained between the resistances cor- 
responding to each minute for the first five minutes’ electritication. 
These effects of electrification are, consequently, like those of 
electro-static induction, modified only by very great differences in 
the insulation resistances, and it may be desirable to ascertain how 
far the effects of electrification may be taken as a measure of 
inducttve capacity. For the comparative determination of the 
inductive capacities of this diagram, the gutta-percha core 
of the Persian Gulf cable is taken as 100 at 75 deg. Fah. 
The general results of these experiments show that the 
ratios of resistances for successive periods of electrification 
remain ¢onstant so long as the electro-static capacity is 


* British Association. 


Description of Mr. Hooper’s Patent Insulated Wires and Cables, 


unaltered, and that the higher the degree of insulation 
the ter are the ratios of the resistances, and the more slowly 
do the effects subside. Since the first indication of the galvano- 
meter, after the application of the battery, arises from inductive 
action, it is easy to understand that some relation should exist 
between the results of continued contact and the electro-static 
capacity, and it is highly probable that this might serve as a 


RAILWAY TIRES.—CAST STEEL AND 
WROUGHT IRON. , 

In the manufacture of this important article, which has im- 
proved so much within the last few years, perhaps more experi- 
ment has been exhausted both for the purpose of producing a 
better article, and also, we are sorry to remark, for the purpose 
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means of determining the rate of molecular action in producing 
that polarised condition of particles which is required for the ex- 
planation of inductive phenomena, for the time which is required 
to elapse before this action visibly ceases is inversely proportional 
to the electro-static capacities, when the durations for accumula- 
tion are equal. 

The absorption of electricity into the substance of an insulator 
was also referred to in my former paper, in which I showed that 
in my core the amount of residual discharge, com with the 

i ‘ i nearly constant, even when the direct 
discharge i is made to vary, and that the successive discharges 
varied as the time when, after a wire has been charged and then 
discharged, it is allowed to stand free. In these experiments it is 
necessary that the duration of contact with the battery should be 
equal in each case, and that the times of discharging should also be 
equal, Further experiments on these points have confirmed my 
former observations, and show that the amount of residual -dis- 
charge, noted after equal intervals of discharging, is in different 
insulators directly proportional to their electro-static capacities, 
but in the same insulator it varies bert te f as the direct discharge 
nearly. Ihave used the term “‘residual discharge” in the same 
sense as used by M. Gaugain in his ‘“‘ Mémoire sur la conducti- 
bilité électrique et la capacité inductive des corps isolants” :— 
“‘Lors que aprés avoir déchargé une boutaille de Leyde, on 
Vabandonne a elle méme, et qu’au bout d’un certain temps on 
établit de nouveau une communication métallique entre les 
armures, tout le monde sait qu’on obtient une seconde étincelle 
moins forte que la premiére. Ce fait, connu sous le nom de 
decharge secondaire, a été désigné par M. Faraday sous le nom de 
charge residuelle (residual charge); j’ ai adopté cette derniére 
dénomination, en en modifiant un peu le sens, pour désigner, non pas 
la quantité d’électricité qui s’échappe dans un seconde décharge, 
mais toute la quantité qui reste aprés la premiére décharge, 
quantité qui peut donner naissance 4 une multitude de decharges 
secondaires successives.” Professor Sir William Thomson has 
obtained the curve of variation for the propagation of electric 
waves in long cables; and Mr. Fleeming Jenkin has furnished 
some important facts in reference to the same phenomena, The 
production of electric waves has its origin, no doubt, in the com- 

lications involved by inductive action, and, as Mr. Latimer Clark 
= observed on absorption, must influence the rate of speed 
attainable on long circuits. But neither of the effects consequent 
on induction are isolable one from the other. Their intimate con- 
tion and depend on other phenomena bring them into one 
common bond with that of resistance itself. Mr. Latimer Clark 
considers residual discharge as arising from induction in the sub- 
stance of an insulator; whilst Matteucci, though regarding it as 
a distinct property of induction, defines it as being a transmission 
of electricity, and, like induction itself, to follow a specific law in 
its action on different insulators. That it is not a result simply of 
conduction is obvious, for although the tension of residual charge 
is lower as the degree of insulation is higher, it happens that the 
lower the degree of insulation the longer are they visible, which 
should not occur if it were simply an act of conduction. The 
opinion of Mr. Latimer Clark that it arises from the internal 
action of induction, as distinct from that on the surface opposing 
a conductor, is, I think, strengthened by these facts. M. Gaugain, 
in his memoir already quoted, observes that the residual discharge 
does not depend onthe property of absorption, which belongs specially 
to insulating bodies, but that it depends simply on the electric 
impulses which operate in the interior of these bodies in virtue of 
their conductibility. The results of some of his experiments, 
nevertheless, are conclusively opposed to the general deduction of 
its being due to simple conduction. I have appended to this paper 
a list of insulated wires now being exhibited at the Paris Exhibi- 
tion, and which forms an extensive series in confirmation of Pro- 
fessor Sir William Thomson’s formula for the measurements of 





of pening the production, than in any other branch 
steel manufacture. More experimental business may have 
been done with the melting process in crucibles, as maker 
has his peculiar recipe, by which he rey his 
foreman or mixer is compelled to swear, that he will not divulge 
the precious secret. We may, say perhaps, “‘ whatever is is right,” 
therefore they may be all right, but we are very sure they are not 
perfection. Amongst the many mixtures and the i“, “eo 
of manufac tires it will be very hard to find very 
best; but we may go as near it as we can, and perhaps a brief 
deseri, of that which has come under our own obser- 


of n, 
familiar to everybody connected with the trade), there is no 
district so noted for the manufacture of steel tires as Shef- 
field. Messrs. Naylor, Vickers, and Co,, Messrs, Butcher, 
Messrs. Brown, and Messrs. Cammell, all seem to vie, in order to 
roduced the best and cheapest article. In Messrs. Naylor, 
ickers’ new works at Brigh’ near Sheffield, a { many 
improvements have been made the old system, Pat the old 
system still remains good, The old too, of rolling tires 
with Heptenstall’s mill, is not to be m improved upon; as 
during what is called the rough-rolling a defect can be seen on 
the face of the tire, which can be sent away to the smith before 
it enters the finished roll and he can strike out the objectionable 
flaw and weld it up previous to re- for the rolls. Each 
weldless cast steel tire is cast in a te box of wrought iron, 
which has a dead head about lft. 6in. oe and 9in. diameter. After 
casting, that portion of the tire which has ogcupied the dead head 
is generally honeycombed, but if not so much the better, and the 
greater the chance of having a good sound tire. After this the tire 
is annealed for about twelve hours—some more some less—in a 
furnace for that purpose, and at a low heat, after which it is taken 
to the fetlers to take off the scale and to be reduced to a fit state 
for the cutting machine, which by means of semi-revolutions of a 
disc bearing the tire, brings the latter into contact with the tool 
which cuts off the dead head; four of these may be cut off per hour, 
which, taking the working day of ten hours, amounts to forty per 
diem. It must be borne in mind that a couple of cutters are at work 
in the ordinary hine which practically double it. The tire is then 
taken to the chippers, who chip out any flaw which may be dis- 
cernible, and it is then ready for the roll-furnace, where, being 
brought to a white heat, it is ready for the first stage, or rough- 
rolling, in the course of which, if discovered to be defective, it is 
sent back to the smiths, who heat it in their fire, and striking out 
the flaw, weld it well up, and so prevent any bad effect therefrom; 
if allowed to remain in it would split the tire. It is once more sentto 
the re-heating furnace and finish-rolled. It should be borne in mind 
that during the process of rough-rolling the roller can always dis- 
tinguish whether it is possible to make anything of the tire, or 
have it sent to the waste heap. These defects during rolling are, 
perhaps, more easily discernible in what are called ** horizontal” 
rolls than in those which are ‘‘ vertical,” and one great advantage is 
obtained in the former, that of compressing the tyre—when found 
to be rolled above the gauge—called ‘milling it in.” ihe 
most skilful roller cannot always prevent its exceeding the gauge, 
and if it cannot be brought back to the right diameter the section 
is incorrect, and the tire has, consequently, to be wn away or 
retained in stock until it can be brought in for some other order. 
The comparison between solid steel and welded tires is, of 
course, greatly in favour of the former, as the portions imme- 
diately adjoining the weld are much weakened. The weldless 
steel tire is used principally for locomotive and wagon work, whilst 
the wrought iron tire is principatly used for passenger carriages. 
The sections generally in use for locomotive purposes are:— 











electro-static induction, the actual results being in strict lance 
with the calculated results. By the formula for resistance deter- 
mined, I believe conjointly by Mr. Latimer Clark and Mr. Fleeming 
Jenkin, for comparing cores of unequal construction, I have shown 
on Diagram No. 6 the actual bulks of gutta-percha at the respec- 
tive temperatures of 32 deg., 40 deg., 60 deg., and 75deg., to pro- 
duce a dielectric resistance equal to my core used in the Ceylon 
cable. These comparisons with gutta-percha are substantiated by 
the results of investigations by Mr. Latimer Clark, Professor Sir 
William Thomson, Mr. Varley, and Mr. Fleeming Jenkin. The 
practical considerations arising from the lower electro-static 
capacity of my insulated wires, compared with gutta-percha wires, 
were also alluded to in my former paper, and the observations of 
Mr. Varley on this subject have proved that the low inductive 
capacity of my insulated wires is a point of national interest, for 
if the benefits of the electric telegraph are to stimulate the diffu- 
siveness of our postal system, the main object must be to obtain 
the maximum amount of work at the minimum amount of cost. 


exhibited in the Paris Exhibition. (The only Gold Medal for 





Telegraph Cables o1 Cores by English Exhibitors was awarded to Mr. Hooper.) 















































; Conductor. Hooper's patent |Resistances per knot.| \Gutta-percha, 
§ dielectric, | Temperature, 75 deg. | | induction | 
z : Les oil Fahrenheit. | Total |eduivalent to 
42 rz Dae 4 PaRGisahy — weight per| Hooper's | Remarks, 
a Weight, 3 Weight! 3  |Conductor. Dielectric “| knot, patent di- | 
fe Consisting of | per ] pr | ¢ B.A. millions electric. 
. knot. s knot. | 3g units. 'B.A. units. —_—_—. 
a | A Diameter. | 
Ib. Ib. Ib. 
383 7 No. 18's, 300 “47 300 374 4°522 | 5000 400 640 472 
} This cable connects India and 
| Ceylon. The shore end contains 
twelve No. 34 iron wires, but in 
as » oh : . other respects is similar to the 
320 7 No. 20's. 180 110 336 380 752 7949 1300 8420 518 | Persian Gulf cable. Fifty miles 
of the same core, and a similar 
| length of cable, have been sup- 
| plied and shipped to India for the 
Te 2 : | Gevernment, for river crossings. 
353 7 No, 22's, 109 87 346 380 12°07 9200 400 501 549 
370 7 No. 18's, 300 147 «| «248 )~« | «(3340 4°52 5062 360 585 419 
373 7 No. 20's, 1380 110 =| 264) | 340 752 6000 360 481 450 
375 7 No, 22's, 109 87 > 274 340 12:07 6949 -360 420 478 
372 7 No. 20's, 180 110 =| «200 300 7°52 5000 320 407 385 
322 7 No, 22's 109 87 | 210 | 300 12-0 6 7 This cable was supplied to the 
ont ey . . | . - - 2436 409 Government for Australia. 
323A 3 No, 21's. 62 64 160 260 23°47 8000 280 244 369 
321 No. 16. 72 63 133 240 19°11 6326 260 223 335 
> I antnates i The multiple cable connecting Eng - 
321A 3 No. 20's, 78 70 132 | 240 17°61 7384 260 228 326 cohen bea contains this 
ee ag ’ . as the centre core. 
376 3 No. 21's, 62 64 136 240 23°47 7890 260 216 334 re 
ot 7 . e These cores are extensively used In 
358 ; a ‘. 63 90 200 1911 4000 220 177 206 India, on the principal railway 
323 No. 22's. 52 | 67 92 200 23°47 4000 220 169 263 telegraphs, and in the Govern- 
ah No. 18, M4 49 42 | 160 30°40 3500 180 112 215 
| | . This cable is laid off Reshire, in 
aie ies | the warmest part of the Persian 
, Mr, Latimer : rah | Gulf, and is officially reported to 
Clark 8 ses mental! 220 110 336 =| «380 6°25 7949 1300 8420 518 Government to be, after four 
wire. } | H years, three times betterthan the 
} gutta-percha of the Persian Gulf 
cable. 








These cores are snpplied with an external covering of felt tape. The diameters are given in thousands of an inch. ‘The diameters of the strand conductors are 


those of the circles circumseribing the strands. The resistance of a gutta-percha co! 


with the resistance of Hooper's core, can be calculated from any 


of the above resistances, by taking for Mlustration No. 329 specimen and comparing it with the Persian G ilar; 
4 tg alf their dimensio: ‘ : 
core, “38, as per specimen No, 320, wonld be equal to a gutta-percha core upwards of 20in, in diameter. ait —— 
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The depth of section is determined by the weight and diameter 
of the tire. An easy rule for discovering the content of a tire when 
cast and rolled is found thus:—d = diameter, a = depth of section, 
d+a+a,. Thus, in the castingand the rolled tire the proportion re- 
mains the same, the width of the section not altering. In the castings 
it is usual to allow ,5in. per foot diameter for contraction. 
The scale on the tire during and after being heated in furnace 
preparatory to rolling is about ,3in. The mode of calculating 
the flange on the tires when rolled is at the rate of 10 lb. per foot 
in the custing and 51b, per foot when rolled. 

For wrought iron tires the process is very different, and the 
mode in which they are manufactured in Rotherham, where there 
are two or three large makers, is thus: -A number of loose pieces 
of iron are laid together—overlupping and breaking joint with each 
other-—and placed on a circular frame representing the circum- 
ference of the tyre, and thus placed in the first furnace, which 
has the following dimensions :—ft. X 4ft. X 3ft., with a door 
5ft. x 2it., at the height of 2ft. from the level of floor-plates, 
The tires are brought out of the furnace at a white heat, placed 
under the hammer with external and internal mould, and, by 
means of two or three blows, made fit for rough-rolling. After a 
second heat they are rough-rolled, and after a third heat finish- 
rolled, and are complete. Great numbers of these tires are 
but the cast steel are more in demand for heavy traffie, The dif- 
ference of cost is not so great as may at first appear likely. 





In Africa the Baron de Duken fixes the level of perpetual snow 
at 5200 metres. In South America, as in the Cordilleras, at 4600 
to 4800 metres. In the Rocky Mountains the snow disappears up 
to 3800 metres above the sea level. The greatest height of snow 
level in Asia is on the south of Karakaroum at 5800 metres, 


A Gicantic Casting.—-In no departments of labour are the 
progressive tendencies of the age more fully developed than in the 
art of casting. Scareely a quarter of a century has passed since 
the attention of the world was turned to the Royal Foundry of 
Munich, when Ferdinant Miiller was superintending the construc- 
tion of that famous colossal statue, ‘*‘'he Bavaria,” which was 
then considered one of the most gigantic undertakings of the day, 
the breast part alone containing 380 cwt. of metal. Since then, 
however, many improvements have been made in the art, and 
novelty being no longer excited, such great interest is unknown. 
On Tuesday evening, in the p of a ber of gentleman, 
a great casting was successfully completed in the foundry of our 
enterprising townsmen, Messrs. Rowan and Sons, York-street, 
Belfast. The casting was a fly-wheel, 24ft. in diameter, and 
weighing upwards of 330 ewt. It is intended for B. Hannan, Esq., 
of the Riverstown Mills, county of Westmeath, and is one of th 
most ponderous articles that have been produced in this country. 
The rapidity with which the whole work was done was surprising, 
and is mainly due to an improvement recently introduced by the 
active and intelligent foreman, Mr. Samuel Rushton, by which 
seventeen tons of metal were melted in the space of two hours. 
The work was effected by means of three ladles, eontaining respec- 
tively eight, six, and three tons, which were raised by a crane, and 
guided by a number of the men. So closely were the calculations 
made that the surplus metal only weighs a few pounds. It took 
place under ta. apap ng he Messrs. Rowan, It is tome » 
state that this foundry is in full operation, and giving em en 
to 230 hands. — Belfast News lie. 
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RAILWAY MATTERS. 


On morning a van from the Waterloo-road Railway 
PB. A of a considerable amount of property belonging 
to a gentleman named Harvey. 

Accounts from Southern Illinois represent the 
enormous in that seetion. It is no uncommon ship from 
16,000 to 20,000 boxes a day over the Illinois Cen 

THERE is great dissatisfaction amongst the Brighton suburban 
season-ticket holders at the praeest of their not benefitted 
by the new arrangements by w! some of the Brighton trains 
are to run into the Cannon-street and Charing Oross stations, 

On Saturday a Great Northern up express train ran over and 
killed three little children at a level aye Colney 
Hatch and Whetstone More than a hundred children 
daily om over this dangerous crossing on their way to and from 


schoo 
THE Terrenoire Congeay have just accepted an order for 
2000 tons of Bessemer steel rails for the Eas 


crop to be 
to 


of France Rail- 
way Company, at the rate of £13 Ils, 2d, per ton delivered at 
a ae which represents about £12 17s. 6d, per ton at the 
works, 


A ROYAL decree, dated the 29th of July, has been published, 
granting to the Bergisch Markische Railway Company 

for establishing railway communication between the left and right 
banks of the Rhine at Diisseldorf and Neuss and the railway 
bridge at Hamm. 


THE ceport of the Bridport directors states that the long deten- 
tion of 7 gers at Maiden Newton, the absence of a good and 
convenient correspondence with other trains, and the most extra- 
ordinary want of punctuality have elicited from the public loud 
and general complaints, a | have induced several passengers to 
prefer the turnpike road, or the South-Western Railway. This 
is a serious loss to the company, 


ADVICES received in New York by the Aspinwall steamer on the 
9th instant state that the agents of the Panama Railroad Company 
at Bogota have obtained a new contract, extending the company’s 
privileges for ninety-nine years from the date thereof, and giving 
them the island of Manzanilla in fee. For this they are to pay a 
million of dollars down, and a quarter of a million annually there- 
after to the termination of the covtract, The contract has been 
ratified by the congress of New Granada, so that it is now in all 
respects valid, 


THE North Eastern Railway Company allow five minutes at 
Malton station for passengers by excursion trains to Scarborough, 
On these occasions there is always a rush to the refreshment 
rooms, and great numbers leap out of the trains before stopping, 
In this way a gentleman leapt out of the Leeds excursion on 
Saturday night, and fell between the platform and train. He was 
seized by a bystander and held up till the train stopped, and thus 
escaped with a few flesh wounds, Not having lost his life the 
company will prosecute for leaving the train while in motion, 


Tue Caledonian report states that the construction of the 
Cleland and Mid-Calder lines are being steadily proceeded with, 
and the engineers are confident that the main Time will be ready 
for traffic early in the summer of 1868, The works of the Shaw- 
field and Climpy Extension branches into mineral fields, each about 
one and a-half miles in length, are nearly completed. The most 
important event of the session affecting the interests of the com- 
pany is the rejection by Parliament of the bill for amalgamating 
the Glasgow and South-Western with the Midland Railway 
Company. 

WHEN the Furness Railway was first projected it was computed 
in the estimates that 100,000 tons of iron ore would be carried 
annually from the distriet, but this view was suspected of exagge- 
ration, and the Duke of Devonshire was informed by a person 
experienced in such matters that a traffic of 60,000 tons would be 
nearer the mark. The result affords an inst of the in 
which calculations of this kind have almost uniformly been exceeded 
by realities. Within three years the quantity of ore exported from 
Barrow reached 150,000 tons; and this amount had risen in five 
years to 250,000, and in ten years to nearly 500,000, 

THE receipts of the West Cork line since the opening have 
hitherto been barely sufficient, after paying a weekly sum for hire 
of rolling-stock and the current working expenses, to supply de- 
ficiencies in the original construction of the line. The directors 
have, after a careful inspection of the line, found everything in 
substantially good condition, although the deficiencies in station 
accommodation and other ys for working the traffic still 
operate against its proper development. A disposition has been 
shown on the part of the Cork and Bandon Company to remove the 
restrictions which have hitherto prevented the continuous working 
of the trains. The directors believe that if the extension to Skib- 
bereen were completed at a fair and moderate cost, it would not 
only add very materially to the traffic on the existing line, but 
would also be itself remunerative on the outlay. 


Tue directors of the East London Company, with a view to 
obtain sufficient capital to complete the main section of their line, 
have offered to issue pro rata to their shareholders, under the pro- 
visions of the Railway Companies’ Act of last session, about 
23.000 shares, to take the place of as many forfeited scrip shares 
of £20 each, at a discount of £11 on on | share, so that by the 
payment of £9 per share the holder would stand in possession of a 
£20 share entitled to interest at six per cent. per annum on the 
latter sum during construction. It was expected that with those 
shares being paid up the line would be opened for traffic in June 
next from its starting point, near New Cross, where it joined the 
lines leading to the South Coast and to the Crystal l’alace, pro- 
ceeding in its course northwards under the river Thames, by means 
of the Thames Tunnel, to its first station on the Middlesex side, 
close to the London Docks at Wapping. 


Tue Austro-Italian postal convention, combined with the open- 
ing of the railway over the Brenner, is stated to have greatly 
injured the transit trade from Italy through Switzerland. The 
exportation of grain, chiefly from Hungary, continues to be 
enormous, and the railroad com eannot furnish one-half the 
transport required, although y borrowed many hundreds of 
wagons from their neighbours, and are constructing others as 
expeditiously as they can, The exportation of cattle, which used 
formerly to be considerable, has suffered much from the prevalence 
of the rinderpest, which still rages in seven counties and districts 
of Hungary, in some parts of Galicia. and even at two places in 
Lower Austria. The im t countries named are consequently 
entirely excluded from the exportation of cattle, and the trade is 
confined chiefly to Upper Austria, Bohemia, and Moravia. Last 
month the exportation amounted te 10,000 oxen, 2000 cows, and 
3000 calves, principally from Upper Austria to Bavaria; 9000 sheep 
and 20,000 pigs, mostly from Bohemia and Moravia. 

A CORRESPONDENT of the Pall Mall Gazette furnishes the fol- 
lowing table in illustration of the tendeney of emba lines to 
increase their preference and debenture eapital. The comparatively 
sound lines exhibit the following proportions :— 

Ordinary Capital. emener Jebenture 








London and North-Western .. 62 percent. .. 38 percent, = i00 
Lancashire and Yorkshire ,. 57 ” . 4 os = 100 
Glasgow and South-Western .. 56 ” +. 44 pa = 100 


Great Northern oe «+ 474 ” +. 524 e = 100 
The embarrassed lines and those tending that way stand thus: 
Preference and Debenture 


Ordinary Capital. Capital. 


North British .. oo +. 23} percent. .. 76} per cent. = 100 
Great Western .. ee -. 30 «- 70 . = 100 
Brighton oe oe -- e -- 66 pe = 100 
Caledonian ee +» 35} * -» 644 ’ = 100 
Sheffield os oo 359 a oo 64 ” = 100 
Great Eastern .. «- 405 ® oo & ~ = 100 
South-Eastern .. oo +e 45 a oe 56 ” = 100 
Midland ee Soa 43 oy we SHE gy = = 100 





NOTES AND MEMORANDA. 
P THE price of [gas in Cincinnatti is two dollars, say 8s. 4d., per 


Jour“ has shown that heat is generated in iron during demag- 
netisation. 

Ir is affirmed that upwards of 25,000 men have perished in the 
English mines since 1850. 

Macyeric force varies inversely as the square root of the distance 
between the magnet and the body attracted. 

In the form of sponge, platinum absorbs 1°49 times its volume of 
hydrogen, and ium ninety volumes, 

HyDROGEN gas for filling balloons is made in America by the 
Sepngeiien of steam at about twenty-five cents the 1000 cubic 

eet. 

A quarry of stone suitable for millstones has just been opened 
in middle Georgia, said to be fully equal to the celebrated French 
burr stones, which have heretofore been the only reliable mill- 
stone in America. 

ILLUMINATING gas is being made mae eet success in some 
parts of the United States from pine w and bituminous coal 
combined. The wood and coal are distilled in separate retorts, but 
the gases are passed through the same purifiers and enter the 
same gasometer. 

To defend the frontiers of France 250,000 men are no longer 
sufficient, as under the Restoration; nor 400,000, as under Louis 
Philippe; nor 600,000, as during the first years of the present empire. 
But 800,000 men are required, exclusive of the annex, which is as 
large as itself. 


AN experiment was made on the 15th of May, 1867, with 
French and English service powders, fired from a 9in. gun :— 
31°25 lb. of English powder gave a velocity of 1209°5ft.; 41°867 lb. 
of French, 1124°1ft.; showing that the French powder is weaker 
than English powder. 

THE models in the Paris Exposition show that Denmark was the 
first to adopt the principle of breech-loading, and also of rifling. 
The oldest rifled gun dates from the middle of the eighteenth 
century. It is made of gun metal, is g muzzle-loader, and has a 
length of five feet. It has eleven grooves of a partly circular form, 
and nearly an eighth of an inch deep. 

THAT portion of Pennsylvania purchased from the Indians 
in 1749, for the sum of £100, embraced all the middle and 
southern coal-fields. The northern, or Wyoming and Lackawanna 
district, was part of a purchase, reaching from the south-western 
to the north-eastern boundaries of Pennsylvania, and the whole 
area cost but £2000. 

Dr. FRANKLAND found the illuminating power of one cubic foot 
of a certain gas to be equal to that of one hour's light of six and 
a-half candles, when the former was burned at the rate of only one 
foot per hour; but on burning it at the rate of five feet per hour 
the twenty minutes’ gaslight was equal to an hour's light of ten 
and a-half candles, an increase of over 60 per cent. in value. 


SWEDEN owns 500 iron mines, which yielded in 1864 half a 
million tons of ore. All the smelting and refining processes are 
carried on with wood charcoal. Very little bar :-on is manufac- 
tured; the annual product never exceeding 300,000 tons of pig. 
By the Bessemer process some 3200 tons of steel were produced in 
1864, The amount of cast steel in the same year was 4500 tons. 


At a recent sitting of the French Academy of Sciences a paper 
was received from M. Ch. Musset,in which, referring to the 
irregularities observable in the concentric zones of the trunks of 
trees, all of which he finds to be elliptical with a major axis 
perceptibly directed east and west, he considers it highly probable 
that this shape is owing to the earth’s rotation round its axis, 

THE Pacific Asphaltum Company have an apparently inex- 
haustible mine of this substance close to San Francisco. The 
asphaltum, which has the solidity of coal—powder being used to 
blast it, and differing entirely from that heretofore used—is found 
ata depth of 6ft. to 10ft, from the surface, continuing in solid 
masses about 15ft. deep, when soft and liquid matter is met with, 
which the company do not yet know how to employ or dispose of. 


A riLM of india-rubber may be used as a dialytie sieve for atmo- 
spheric air, allowing very constantly 41°6 per cent, of oxygen to 
pass through, instead of the 21 per cent, usually present in air. 
The septum keeps back one-half of the nitrogen, and allows the 
other half to pass through with all the oxygen. This dialysed air 
rekindles wood burning without flame, and is, in fact, exactly 
intermediate between air and pure oxygen gas in relation to com- 
bustion. 

A NEW Artesian well has been sunk by M. Bellaud, of Salles 
d’Aude, in the centre of a large alluvial plain, on the left bank of 
the Aude, in Narbonne. Not only water but fire springs from 
this well, which has been sunk about sixty metres. The water is 
cold, limpid, and very bitter. It is purgative, anda carbonated 
hydrogen gas escapes from it. This latter, passing through a 
narrow tube, burns continuously with a reddish flame, but it gives 
forth no odour, and, consequently, contains no trace of sulphu- 
retted hydrogen or bituminous vapour, 


IRon ore is found in every part of Italy, and yields from forty- 
five to sixty-five per centof excellent iron. The mines are situated 
at considerable heights above sea level, and though almost inacces- 
sible in winter, this is the only season when they can be worked on 
account of the quantity of water and badness of the air at other 
times of the year. There are only thirty-eight blast furnaces in 
the whole country. The number of establishments for making 
machinery is seventy, but the raw material used is almost wholly 
of foreign origin. At Genoa and Naples locomotives and tenders 
are turned out, but their actual cost is greater than those imported. 

WE find the following figures set down in ‘‘ Cosmos” as the 
levels of perpetual snow for the various mountain ranges:— 
Caucasus, 3200 to 3300 metres; Appennines, 2900 metres; Alps, 
from 2600 to 2700 metres, on the northern side, and about 
3000 metres on the southern sides of Monte Rosa and Mont 
Blane. For the Central Alps 2750 to 2800 metres is given. 
In the Alps of Styria and the Tyrol the level is about 2600 
metres. For the Pyrenees, on the Spanish side, the snow nearly 
disappears every year; on the opposite side 2700 to 2800 metres. 
In Sweden the level descends to 1500 metres, to 970 metres in 
Iceland, to 700 at Cape North, and to 300 at Spitzbergen. 

THE total quantity of coal now supplied to the metropolis is at 
the rate of 5,600,000 tons per annum, or 7 per cent. of the entire 
— of the United Kingdom, of which about one-half is carried 

y sea and the other by railway. The district sending the most is 
Newcastle, which is credited with 125,829 tons, the next in order 
being Derbyshire, with about 90,000, one-third of the entire quantity 
carried by railway. The total sent to London will be—by sea 50 
per cent.; from Derbyshire, 17 per cent.; Yorkshire, 10 per cent. ; 
and the remainder is forwarded from collferies in Staffordshire, 
Lancashire, Wales, &c. The qualities most in request for house- 
hold purposes are the Hetton, Haswell, and some of the Walls- 
ends and Silkstones of the South Yorkshire district. 

In the year 1857 the production of the collieries of the Sarre 
was 1,725,000 tons; 12,614 workmen were employed, and the 
average production per workman employed attained a total of 
165 tons. Very great progress has been made since the date in 
question. Thus in 1864 the production had increased to 2,600,000 
tons; 14,026 workmen were employed, and the average production 
for each miner was 185 tons for the year. The annual increase in 
the production since 1864 is estimated at 300,000 tons; in fact, the 
progression has been only stopped in the Sarre basin, as in almost 
all the other coal-producing centres, by the want of labour. 
France consumes nearly half the production, but this outlet for 
Prussian coal is not considered to be extending. On the other 
hand, the exports to Switzerland and the sales made to the Zoll- 
verein are being further developed. 





MISCELLANEA. 

THE Philomel gunboat, at present building at Deptford, will be 
launched on the of next month. 

THE Z'imes has closed its columns on the controversy respecting 
the Houses of Parliament, 

TH8 new forts are now found to be tow small for the 600-pounder 
gun, for which they were expressly built. 

THE eimbrasures are now found to be too close together in our 
new forts, and every alternate one needs stopping up. 

In 1865 the pal _gold-producing countries of the world 
ew 550,587 Tb, troy of gold, and upwards of four million pounds 

ver. 

Pur coal and iron together, and the result is wealth, trade, 

pomeen, power. These mighty agents turn a Barrow into a 


rough. 

A Last suggestion in relation to the Alyetiee expedition is that 
Kroomen from Sierra Leone and Cape Palmas be employed as 
carriers and attendants, 

THE schoolmasters of Austria are agitating for freedom from 
clerical control; those of Scotland are petitioning Parliament in 
favour of compulsory education. 

Tue want of solidity in the base to support the superstructure 
is to be found in almost every piece of new fortification now erect- 
ing, or lately erected, around our coasts. 

THERE is not in the whole of Switzerland a toll-gate. The 
government forbids by law anything which may tend to interrupt 
or interfere with travel in or between the different cantons. 

A SCAFFOLD has just been erected around the colossal statue on 
the Marble Arch to enable the workmen to make the alterations 
which have been decided as necessary in the field-marshal’s hat. 

Tue Secretary of State for War and Inspector-General of Forti- 
fications are at present engaged on a tour of inspection of the 
coast, harbour, and river defences of the kingdom, more especially 
on the southern, eastern, and western coast. 


Two of the three men so shockingly burnt by the bursting of a 
tuyere at the blast farnace of Mrs. Gibbens, at Millfields, near to 
Wolverhampton, on Friday night, have died, and the other is 
dying. 

Tue repair of the 1866 Atlantic cable has been effected at a 
distance of eighty-eight miles off Meart’s Content, in spite of the 
severe gales, which have considerably delayed the operations of 
the staff under Sir Samuel Canning. 


Tue dam of the U.S, West Hartford reservoir, which supplies 
that city with water, was washed away early on Friday morning, 
Sept, 6th, The damage to private peopel wit be large, the city 
of Hartford sustaining a loss of about 100,000 dols, 

Tue number of spindles now employed in the cotton manufac- 
ture in Great Britain exceeds 36,000,000, Their produce of yarn, 
when in regular work, is 64,000,000 miles in a day of ten hours, 
which gives enough to wind four times round the globe every 
minute. ; 

Messrs. PALMER AND Co, (Limited), Jarrow, have, it is under- 
stood, been commissioned to build an armour-plated war vessel of 
the Monitor class, She will be a twin screw, and will have 
engines of 250-horse power, which will be made by Messrs. 
Palmer. 

A stream roller is being used by the surveyor of St. George's 
Vestry to fix the stones laid down in the north end of the Old 
Kent-road. It is employed as a kind of anti-unionist resort, owing 
to the strike which took place some time since among the workmen 
employed at the south end of the Old Kent-road, 

Ir is announced from Cape Breton that the new cable between 
Placentia, Newfoundland, and North Sydney, Cape Breton, has 
been successfully laid, thus completing a new route from Nova 
Scotia to the Atlantic cables, by which the dilapidated Newfound- 
land land lines are avoided. 


THE steamer Queen of the Orwell, through some defect in her 
engines, on Tuesday morning drifted under the centre arch of 
London Bridge, breaking her funnel and main and mizen masts 
close off. Her anchor brought her to a little above the bridge, but 
encumbered with wreck. 


Tue completion of the unarmoured wooden sorew vessels built 
at Chatham Dockyerd has enabled the officials at that establish- 
ment to place an additional number of mechanies and shipwrights 
on the iron armour-plated ship Hercules, 12, 5226 tons, 1200-horse 
power nominal, in order that she may be in readiness for leaving 
the dock early in the ensuing year. 

Tue Creusot Works have received an order for eighteen locamo- 
tives for goods trains from the Southern of France Railway Oom- 
pany; the engines will have eight wheels coupled, and will be 
fitted with steel boilers. It is stated that the Creusot Works have 
also contracted for eighty locomotives for Ruasian lines; it is added 
that the terms are low, and that obligations have to be accepted in 
part payment. 


Great discontent prevails among the workmen of Paris on 
account of the doarness of bread. A day or two ago placards were 
found on several houses in the Faubourg St. Antoine with the 
following threatening inscription: 

lomb.” Similar placards were torn down by the police in the 

aubourg du Temple. The price of bread in Paris is now twenty- 
one sous for two kilogrammes, which is equivalent to about 94d. 
the four-pound loaf, 


TuE number of Cornish engines reported for the past month is 
23, which consumed 1447 tons of coal, and lifted 11°5 million tons 
of water ten fathoms high. The following engimes exceeded the 
average duty of 52,600,000Ib., lifted one foot high by the con- 
sumption of 112 1b, of coal:—Chiverton, Cargol} Chiverton Moor, 
Cook’s Kitchen, Great North Downs, Great Work, North Ros- 
kear, Providence, South Wheal Frances, West Chiverton, West 
Wheal Seton, and Wheal Seton. 


Durine the first six months of this year the quantity of iron 
manufactured in Framee was 605,082 tons, as compared with 
633,958 tons in the corresponding six months of 1866, being a de- 
crease of 28,876 tons, There was also a falling off in the make of 
pig, the quantity produced in the first half of this year being 
429,854 tons, as compared with 454,406 tons in the corresponding 
half of 1866, being a deerease of 24,552 tons, These figures show 
that the iron industry of France has suffered equally with this 
country from the general depression which hag prevailed for a 
considerable time past, 


Ir is announced from Key West that on August 30th the Florida 
and Cuba cable was completed to a buoy seven miles from that 
place, and the laying ef the remaining seven miles was then in 
progress. This dispateh indicated the completion of the connexion 
of the deep-sea cable with the Florida mainland, which was 
effected on the evening of September 7th, the line being now in 
perfect working order, News despatches from Cuba are not«yet 
received through the eable because, according to report, the 
Governor-General of Cuba, on account of the unsettled condition 
of parties on the island, refuses to sanction their transmission. 


Tue County Down Railway Company, finding that the official 
reports of the Board of Trade and Post-office were adverse to the 
ment of the mail service at P. because the har- 
bour has been reported insufficient for a night have obtained 
from the Treasury a minute, dated the 8th of July admi 
their claim to compensation, and agreeing to give them a loan o' 
£166,666 for a long term of years, at 34 per cent. per annum, in the 
event of the P. k and route being finally aban- 





ortpatric 
doned. In the event of Portpatrick being abandoned the next best 
arrangement would be to establish the service vid Stranracr, but 
vid Portpatrick is the most expeditious route, 





**Le pain & douze sous oule ., 
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S. H. (Meissen).—Recetved with 


JJE.—-We are quite unable to say when the second volume of Mr. Stoney's book 
Wii be ished. fied 


Soon, we hope. _ d 
H. n=. ‘ual motion is an impossibility, and no reward for its discovery has 
been offered by the Government. 
C. B. (Manchester).—Thanks for your letter and information. Soi disant, of 
We do not avail ourselves of your suggestion for reasons which will 
to 


R. T. Sir clans bony dit. Such an was exhibited as far 
back as 1851. No dependence can be placed on it, and the slightest failure in 
tts action would lead to an accident. There 1s no substitute for the intelligent 


J. L. (Birkenhead). — No authorised publication of the steamship report of 
the British Association has yet taken place. The tables to which you refer, and as 
to the correctness of which you express a doubt, have in @ sense, 
surreptitiously, and are quite incorrect. The will also be altered. 
The committee's analysis will not be published, in all probability, till next year, 
as much work has still to be done. 

METROPOLITAN MEAT AND POULTRY MARKETS. — We wish to correct an 
erroneous impression which our readers may have been led to form from the 


i 


, along 
the architect of the buildings. We beg to inform our readers that neither the 
former gentlemen nor any other has been associated with Mr. Jones in 
the design or carrying out of the works of the meat and poultry markets. The 
introduced because the cut in question shows part of the works 
being out by the metropolitan railway Company under the markets. 
THE VISIT OF THE SOCIETY OF ENGINEERS TO GREENWICH.—<Several errors 
have into our report of the visit of the Society of Engineers to Messrs. 
Penn's factory, which it is worth while to correct and account for, First for 
the corrections. The engines are intended to work up to 7200-horse power, and 
not to 8400-horse power; the cylinders are 127in. in diameter, not | ; the 
effective diameter is 118in. ; the shaft is 22in. in diameter, not 24in., and was 
turned in a lathe by Messrs. Penn, only the crank pins and 
cheeks being got up in the axle tool we have described. 
twelve miles of copper tubes in the condensers not fourteen miles of 
t le 


So much for corrections, Now to explain how the errors occurred. Almost every 
publ regarding the dimensions of the engines of the Hercules, 
getting up of the shaft, &c.,was supplied to us by the gentlemen who escorted 
our representative over the factory, and they alone are responsible to our readers 
Sor the errors we have now corrected, 
ERRATUM: —Jn our last impression. p. 259, third column, line 2nd from top, for 
* deviation of the track,” read “ deviation of the truck ;” and line 21 from the 
top, for “ sleepers,” read ** flanges.” 





THE COMPOSITION OF BRASS ORNAMENTS. 
(70 th: Editor of The Engineer) 

S1z,—Could you or any of your numerous readers give the precise composi- 
tion of brass ornaments such as are to be seen on some of the grates manufac. 
tured in England ? and by so doing, in an early number of your valuable pub. 
lication, you would much oblige A CONSTANT READER. 

Edinburgh, 24th September, 1867. 


SINKING WELLS ON THE AMERICAN SYSTEM. 
(To the Editor of The Engineer) 

SIR,—Would you or one of your readers kindly say who is the maker from 
whom can be cbtuined the new American well-siuker, consisting of an iron 
pipe 1}in., driven into the ground upon the principle of pile-driving ? 

London, September 26th, 1867. WELL-SINKER. 
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MARRIAGE. 

On the 7th August, at Fort Beaufort, South Africa, WILLINGHAM FRANKLIN 
RICHARDSON, Esq., Lieutenant Royal Engineers, youngest son of the late Sir 
John Kichardson, C.B., of Lancrig, Grasmere, to ELIZABETH BLEW, only 
daughter of the late JOHN PYM, C.E., London, 
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BARROW-IN-FURNESS. 
Ox Thursday, the 19th inst., the docks just completed in 


part at Barrow-in-Furness, were opened with muc = 
parallel 
eering 





and ceremony; a pompand ceremony perhaps un 

indeed, by the inauguration of any modern eé 

work, and affording some grounds for the belief that the 
gentlemen interested fully appreciate the commercial value 
of an enormous advertisement, and, being wise in their 
generation, act energetically on that belief. Certain it is 
that by providing unusual facilities for the transmission of 
reporters to a very remote district; a banquet of F mg 4 
magnificence ; securing the presence of two dukes, the 
ex-Chancellor of the Exchequer, and several other men of 
note, the proprietors of the Barrow-in-Furness docks have 
succeeded in making England ring with their deeds. The 
reporters of the daily press have done their duty. They 
have left Barrow vividly impressed with the ifi- 
cence of the docks, of the ironworks, of the dukes, of Mr. 
Gladstone’s oratory, of the wealth of the region, of the 
talents of the engineers and contractors—in a word, of 
everything that they saw, or heard, or were told about, and 
they are certainly not to blame if any ignorance as to 
the position of Barrow-in-Furness, its trade, its p 

or its importance to the welfare of the nation remains to 
be dispelled. We almost feel in approaching the subject 
as though there was really nothing left to be said akout it; 
and in all probability we should have passed the matter 
over in silence were it not that the reports which have al- 


. | Inhabitants. Why it is called 
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proper to the lucu- 


ready appeared manifest the 

brations of men who speak of they see and what they 
are told as men who have seen through a glass darkly, 
and heard as in a dream, si because they lack the 
technical information without which there can neither be 
clear seeing, nor intelligent hearing, nor precise writing, in 
an engineering sense. 

What is Barrow-in-Furness? Whereis it? What does 
the name mean? Very natural questions, dear reader; 
questions, moreover, which you might have asked many 
times over a few years since without obtaining an answer. 
Furness is a large promontory stretching into the Irish Sea 
between Meneaaahe Bay and the mouth of the Duddon— 
a small stream rising in the Westmoreland Hills, and 
running into the sea through an estuary of a size altogether 
disproportionate to the insignificance of the river. Furness 
is in the extreme north-west of Lancashire, and lies some 
seven or eight miles south-west of Ulverstone. It is 
separated by water at all states of the tide from Cumber- 
land and Westmoreland, and from the rest of Lancashire 
when the tide is in. Its precise locality cannot be identi- 
with ease in any small map of England, as the 
oe possessed little importance until the other day ; but 

alney Island will readily befound, and that done, by theaid 
of what we have already said, its position will be recognised 
without trouble. So much for Furness, a locality possessing a 
certain amount of celebrity age after age for centuries past 
—a celebrity due to its glorious old abbey, reposing em- 
bosomed, in woods in the sequestered little valley known as 
the Vale of Nightshade—an abbey second in importance in 
its best days to none in the oath of England—an abbe 
whose abbots and monks fill no inferior part in the Chure 
history of the nation—an abbey dating its origin to the 
time of Stephen— commenced far away from the Vale of 
Nightshade, pulled down, and so much of it brought piece- 
meal to Furness to be re-erected. Furness was talked 
about in old times because of its abbey if not because of 
its stores of iron, and to antiquaries the place was dear and 
well known more years ago than any now living cau re- 
member. 

To say what Barrow-in-Furness is, is to say what the 
name of the place means. The word Furness comes from 
an old Saxon root, in which “nceze,” modernised into 
“nose’—plays an important part. A ness is a promontory, 
hence Furness; and Barrow was a little village with a few 
hundred souls dwelling in cottages—is a town, somewhat 

uliar in its architecture perhaps, containing, say, 20,000 
wwe are unable to 
say certainly. We believe the name is due to the presence, 
or supposed presence, of an ancient burial ground near the 
extremity of the ness, but the before-time existence or 
non-existence of this burial ground is still keenly disputed 
by antiquaries. The entire promontory is one mass of 
hematite ore of the finest _—_—y and slate. The high ground 
is for the most part sterile and uncultivated. Very many 
years ago an excellent iron was made in Furness, the 
ore being smelted with charcoal ey obtained from 
the timber growing on the hill sides. e mineral wealth 
of the place is very considerable, and the Dukes of Devon- 
shire and Buccleuch, respectively chairman and director of 
the Furness Railway Company, deserve tudos for the 
energy with which they have developed its resources at an 
enormous outlay. 

The position of Barrow-in-Furness; its comparative proxi- 
mity to Belfast and the Isle of Man; the excellent railway 
accommodation which it and the facility with which 
access can be gained to it by ships of uiieaiie tonnage, 
all point it out as being likely to become one of the most 
important ports in England north of Liverpool. But a 
very few years since Barrow presented no attractions for 
shipowners, its imports were small, its exports smaller, its 
accommodation as a harbour little or nothing. Under- 
ground, however, it was known that vast stores of mineral 
wealth lay covered, but not concealed; and the directors of 
the Furness Railway Company, thinking that in opening 
up the district by a — they had done but half their 
work, determined on provi ing shipping accommodation on 
a great scale. The docks which were opened on Thursday, 
the 19th inst., represent the result of their labours. These 
docks rank next in size, and possibly in importance, to 
those at Birkenhead. The estimated expenditure will be 
about £300,000, perhaps a little more—not less, certainly. 
Furness is surrounded by little islands, the nearest, Barrow 
Island, being only separated from the town by a narrow 
channel, which the slbmgemguals worksreduced in width 
to but a few hundred yards, and this channel has been 
converted into two docks, named after the noble dukes to 
whom we have already alluded. Devonshire Dock has 
been finished, and used by vessels—some thirteen or four- 
teen lay within it on ‘Thursday. The second, or Buc- 
cleuch Dock, is not yet completed. The mode of con- 
struction adopted has been to form the docks with one 
shelving and one walled side—that next to the mainland. 
The Devonshire Dock is 2500ft. long, ——s an 
area of thirty acres, and having a mean depth of 
about eighteen feet of water. The second dock is 3000ft. 
long, and contains thirty-three acres. In addition to these 
there is a timber pond, thirty-five and a-half acres in area, 
and a small graving and an entrance dock opening into 
Walney Channel, which runs nearly north and south at an 
angle of about 60 deg. with the line of the docks. The 
total water area of docks, &c., is 105 acres; of wharfs and 
sidings adjoining the docks, one hundred acres; of Hind- 
pool shipyards, n acres; and of sites for shipyards and 
works in Barrow Island, 230 acres—the total area of the 
property in the possession of the Furness Railway Com- 
pany is thus about 450 acres, traversed by a complete 
network of rails and sidings measuring in all some ten 
miles. The entrance to the docks is 60ft. wide, and the 
stone quays measure a mile and a-half in extent. At 
Hindpool, which lies north of the docks on the shore of 
Walney Channel, are situated the Barrow Hematite Iron 
and Steel Works. The company possess eleven blast 
furnaces, all of largesize,and eachestimated to produce over 
450 tons of pig per week, representing a value, in the form 
of railway iron, of something like £1,400,000 per annum, 
always supposing, of course, that all the furnaces were 





kage in Bias. The steel when taxed to the utmost, 

Seny Sarient ena as 1000 tons of Bessemer 
m per week—we need hardly say, of an admirable 
hg ad taal py aaaananag ore. To the Barrow 

m and Steel Company belong the mines of Parks, 
Whitrigg, Newton, &.—a very extensive Fo +5 fe 
that all things considered it is not unlikely that this com- 
pany will, ere long, become distinguished as the most 
extensive manufacturers of iron and steel in England, if 


not in the world. 

It is not n that we should tell the story of the 
poe | of the opening of the docks, or recount in minute 
detail all that the 1100 invited guests—we believe they 
numbered Pap 1100—saw, as they stood on the decks of 
the Herald and other steamers, and made the tour of 
Barrow Island, and entered the outer chamber of the 
Devonshire Dock; which dock the Herald did not enter 
because the railway bridge could not be swung back, 
for the railway traffic would not bear interruption. 
The bridge is worked by hydrauli¢ machinery, constructed 
by Sir William Armstrong and Co.; the cranes and pumps, 
and accumulators, and engines, being all similar to those 
which we illustrated long since. The docks are not closed 
by gates but by a caisson very similar to those which have 
been used for years in government and private dockyards 
in many parts of the kingdom. 

Having seen all that was to be seen while afloat, the 
visitors next proceeded to the steel works and saw some 
Bessemer metal made, watched Mr. Ramsbottom’s t 
— hammer at work, learned practically how wheels 
and tires and axles grow from the ingot in the hands of 
the nineteenth century Cyclops, and then—went to dinner, 
which was served in one of the large stores of the railway 
company. The proceedings were not remarkable, and at 
their close those who did not reside in Furness got back to 
Liverpool, and London, and Ulverstone, &c., as they best 
could, driving the railway companies to their wits’ end to 
provide sufficient accommodation in doing so. 

We have said that the proceedings at the banquet did 
not present anything very remarkable. This is scarcely 
correct, however, as some remarkably good speeches were 
delivered. That of the Duke of Devonshire sets forth so 
clearly the progress which has been made by Barrow-in- 
Furness during the last few years that we believe it will 
form the best possible conclusion to this article, and there- 
fore we give it in abstract :— 


His grace pro ** Success to the Barrow Docks.” It requi 
he said, some effort of the imagination to realise the condition o! 
things which existed at Barrow in the pre-railway times. In his 
early days, and, indeed, at a long subsequent date, Barrow con- 
sisted of a few cottag He recollected well when the population 
was not more than fifty—certainly fewer than 100. It was now a 
town having nearly 20,000 inhabitants, and of sufficient importance 
to require a municipal charter for its government. The source 
and root of this rapid progress was undoubtedly the rich deposits 
of iron ore which Providenee had largely bestowed on this part of 
the country; but the development of the trade dated from the 
introduction of the — so into the district, The first 
notice he had been able to of the matter dated no longer ago 
than thirty years. In Mr. Baine’s ‘History of Lancas P 
ee in 1836, it was stated that the quantity of iron raised 

urness during the previous year was 20,000 tons, supposed to be 
the largest quantity ever raised there. In the prospectus of the 
Furness Railway emp A it was estimated that 100,000 tons of 
iron ore would yearly be conveyed from the district; but one of 
the principal iron merchants told him then that the amount had 
been greatly exaggerated, and that 60,000 tons was the largest 
quantity ever shipped, and that was an exceptional year, ‘he 
enterprise of the iron ore merchants, combined with the unceasing 
exertions and far-seeing policy of Mr. Ramsden, who had been in 
the service of the company from the very first, soon brought about 
a change in this state of dines. Within three years the quantity 
of ore exported from Barrow increased to 150,000 tons, within five 
years to 250,000 tons, and in less than ten years from the opening 
of the railway it had risen to 450,000 to Up to the early part 
of this century it would have been impodtible to name any part of 
England which was so inaccessible or so isolated as that part of 
Lancashire--“ Lancashire over the Sands,” as it used to be called. 
The only practicable approach to Furness was across the sands at 
low water, and though subsequently a good turnpike road was 
made it was so circuitous that as late as ten or twelve years ago 
the greatest part of the communication was carried on across the 
sands. Ten years ago it would have been a physical impossibility 
to collect in that part of the country as many gentlemen as were 
now assembled unless they could conceive such a thing as a proces- 
sion of at least 100 four-horse coaches across the sands, in 
momentary dread of being overtaken by the tide, The attention 
of the directors having been called to the gfeat inconvenience of 
vessels employed in the iron trade having to lie dry at low water, 
at the recommendation of their engineers one of the two channels 
in Piel harbour had been converted into docks, and the moderate 
cost of construction thereby entailed would enable the company to 
be satisfied with very moderate dues. The ae to the docks 
was through Piel harbour, one of the very best in the kingdom, 
used so long ago as the reign of Henry VI. for the export of goods 
to Holland, and reported upon at the time of the apprehended 
Spanish invasion as ‘‘the very best haven for landing in all the 
coasts of St. George’s Channel.” He was not rash enough to 
indulge in prophecy ; time alone would show whether these docks 
would realise the expectations entertained; but at least they were 
an addition to the resources of the country, and he ventured to 
bespeak for them the cordial good wishes of that important and 
influential assembly. 

We shall only add that the character of the dock works 
and the moderate cost at which they have been carried out 
reflect much credit on the engineers, Messrs. McClean and 
Stileman, of Great a, and on the contractors, 
Messrs. Brassey and Fiel 








WOULD-BE ENGINEERS, 


Tue great exhibitions of 1854 and 1862 taught the ad- 
miring British public to believe that England’s sons were 
soaring on the wings of invention, and were destined to 
attain to all but inconceivable heights of ners Lome d 
and happiness; and perhaps even the most sanguine admirers 
vent to believe that the millennium itself might be 
developed through the medium of physical discovery. 
Many a t, more familiar with the name of Bacon 
than with the “ Philosophia Naturalis Principia” of New- 
ton, left his rural pursuits and wandered — the great 
machinery annexes and elsewhere, first wondering, and 
then conceiving the idea that the path through invention 
to the temple of fame lay open before him. Inventors and 
engineers were regarded by the uninitiated as the lords of 
creation, and if a child evinced a love to play with me- 


. 











THE ENGINEER 





Sepr..27, 1867. 





—————— 





=——— — 
any Ty Pi youth to construct waterwheels of 
rushes, its fond te were sure to indulge in the illusive 
thought that a t engineering career lay before 
him. “England stands pre-eminent. in the scale of engineer- 
ing talent, and the engineering profesin isthe thing both 
for the acquisition money and fame,” were assertions 
freely uttered at the social boned. The profession soon 
became glutted, and the result is far from satisfactory, for 
nsons and Brunels are still few. There are 
numerous disappointments in the race for fame; and still 
‘worse, — compensation, as we will call it to save it 
from a touch of vulgarity, is inconveniently small with a 
large section of the profession. Poeta nasitur non fit, 
it is almost as true to say an engineer is born an 
neer. A t deal may be acquired, but without an 
innate talent and love for the profession little is likely to be 
accomplished. Many youths there are who have been 
induced to enter the profession because of the admiration 
they display on all possible occasions for great scientific 
achievements. Bacon says, “Simple men admire studies.” 
A youth may admire a bridge and yet have a hatred 
for plodding through the scientific principles of its con- 
atruction. Such a youth is not on the high road to success 
asan engineer. Ambition is of little service unless it be 
accompanied by a determination to succeed, and a head fixed 
on the right way. When a youth leaves school and enters 
the office or workshop he must not imagine that it 
is simply necessary for him to conform to the rules to 
which he is subjected; that sort of thing may do passably 
well in the case of the clerk in the counting-house; 
but the would-be-engineer, if he is to realise his expecta- 
tions, must plod. Should his rudimentary knowledge be 
at a discount, he must lose no time in raising the value of 
his acquirements toa premium. Let him so ground him- 
self in elementary knowledge that he may be free from the 
liability of spending time over that which a still sounder 
acquaintance with the elements of science would have 
enabled him to see at a glance to be an absurdity. If he 
be a mechanical engineer he should especially be conversant 
with the correlation of the physical forces, the conservation 
of energy, the laws of virtual velocities, falling bodies, and 
the like; he should also be so familiar with the working of 
mathematical formule in ordinary use as that he can dis- 
pense with his school books. Book-learning is indisputably 
necessary, but it requires a great deal of discretion both in 
its selection and mode of prosecution. Our schoolmaster 
used to say, “‘ Fear the man of one book,” an expression 
quite as significant as the old adage, “A great book 
is a great evil.” A man who dips into everything 
will not pass as an authority on anything. The branch 
of the profession for which the student has the greatest 
aptitude, if circumstances will admit, should be tenaciously 
studied, not to the exclusion of all others, but simply as 
taking the pre-eminence. Above all things, to the inventor 
or engineer the faculty of observation is of most imipor- 
tance, and should therefore be well studied and developed, 
80 also that of research. It is said of Bacon that when a 
boy he wandered from his playmates to dis¢over the cause 
of an echo which he observed. ‘The engineer or inventor 
should be quick to observe, and should not rest satisfied 
until the whys and wherefores are discovered, If these 
suggestions and such as these were rigorously observed, 
the blue-books at the Patent-office would not contain such 
verdant inventions between their covers as are often to 
be found, 

That some valuable inventions lie dormant, or fail to 
make any uniary returns to the inventor, is noto- 
riously a fact, whilst devices not worthy the name of 
inventions are palmed off on the public, and really become 
of commercial value. Of course all inventors expect to 
derive a pecuniary profit from their labours, but in order 
to do so their inventions must supply a want which is 
fully recognised. It is not simply necessary that the in- 
vention be theoretically correct, but that its value as a 
commercial speculation is largely admitted. ‘“ What is 
there to invent?” is a question which inventors put to 
themselves. They must invent something, and thus it is 
that so many so-called inventions are alterations, and not 
improvements; but because a man can invent it does not 
follow of necessity that he is an engineer; and many of 
the best engineers the world has ever seen studiously kept 
clear of the Patent-oflice. The engineer who cannot 
invent, in one sense of the term, may do very well, but the 
inventor who lacks the acquirements which make an 
engineer has but small chance of success, 


THE RODMAN GUN. 


Ler our American friends rejoice. The national weapon 
ierced the 8-inch target at Shoebury on Wednesday 
It was not easy to find a morsel of poor old “29” 
sufficiently sound to afford anything like a good test of the 
powers of the gun. Enough remained, however, for two 
shots, and two shots were fired with charges of 100 ib. of 
American cannon powder No.7. The target—eight inches 
of iron on a Warrior backing—was fairly smashed through, 
holes being made which no crew could stop. We are much 
pleased with the fact, as it is certain to rehabilitate the 
gun in the minds of artillerists whose faith has been 
shaken in its powers by other tests. Nothing is more to 
be desired than that brother Jonathan should continue to 
make such guns, and supply his ships and his forts and his 
troops with them. We know that after the deeds of last 
Wednesday, for many years to come it will be impossible 
to say, or write, or print, or perhaps do, anything on this 
side of the Atlantic which can induce Americans to 
cease making 15-inch cast iron guns, and therefore we 
feel that we may withsafety point out to English readers that 
the Rodman gun we have got is not a bit better than we 
have pronounced it already, as the last experiments go for 
nothing in its favour. 

It will be readily admitted that the gun which does the 
most in the way of smashing targets with a given weight 
of metal and powder is the best. Or, inverting the propo- 
sition—of ove ge doing the same work, that which 
weighs least, burns the smallest quantity of powder, 
must be the best. It would be mere waste of time to set 
about demonstrating the truth of these propositions; it 





will be recognised and admitted by every English artil- 
lerist and naval or military mice, Now the Rodman 

n weighs nineteen and a-half tons, and, when burning 

00 lb. of American powder of the best kind used in service, 
it sent, at seventy yards’ range, a 453} lb. spherical shot 
smashing through the remains of an 8-inch target, against 
which more than 200,000 lb, weight of shot have already 
been fired. Whether it could or could not do the 
same at two hundred yards’ range we are not 
prepared to say; the probability is that the shot would 
not get through, and if the angle of impact of the shot 
with the plane of the target did not measure 90 deg. or 
thereabouts, it is certain that the target would defeat the 
gun. Let us assume however, for the sake of argument, 
that at 200 yards’ range the American gun, burning 100 lb. 
charges of powder, is able to punch the 8in. target. If we 
compare this performance with that of our own Qin. 
rifled muzzle loading gun we shall find the Ameri- 
cans have nothing to boast of. This weapon weighs 
ten tons, or seven and a half tons less than the 
Rodman gun—this is an advantage of the utmost 
importance. It would be worth while to go to some 
trouble to save even a single ton, but a difference of as 
much as seven and a-half tons of metal may render a gun 
a success or a failure. A ship which could carry two 
twelve-ton guns very well might be incapable of carrying 
two Rodman guns, the relative weights of the armament 
being as 39 is to 24. Of course it could be shown that the 
15in. gun does that which the 9in. cannot do, the latter is 
demonstrated at once to be inferior to its rival for the 
most important operations of warfare, notwithstanding the 
advantages it possesses in point of handiness, 

But it so happens that the 9in. gun does the work of 
the 15in. gun with about one-half the charge. Our 
experiments at Shoeburyness have proved that 100 1b. of 
American powder No. 7, are equal to just 83! 1b. of 
English cannon powder. But the charge of the 9in. gun 
is 431b., and with this chilled conical-headed shot can 
be sent, even at an angle, clean through eight inches of iron. 
With 50 1b. of American powder the 1din, gun is useless, 
while with 431b. of English powder the ritled gun does 
all that its rival can possibly do. We know, too, that 
Mr. Fraser’s gun is perfectly safe with even much higher 
charges than 43 lb., but we cannot consider the American 
gun safe with charges of more than 60 lb. Cast iron’ is a 
treacherous material, and no nation in the world has 
less reason to put faith in it for warlike purposes than 
America. 

We wish further toimpresson the minds ofour réadersthat 
the 9in. gun does not represent the largest or most powerful 
weapon we possess. We have the iJin. smooth-bore, weigh- 
ing about the same, and firing round shot with 60\b. 
charges. In a sense this is a bigger gun than the Qin. 
rifle, but it is not better. ‘hen we have had, and shortly 
will have, guns of about sixteen or seventeen tons, and 
guns of twenty-two tons, rifled. There is no reason to 
doubt that these will be made perfectly competent to fire 
80 lb. of powder, or even 100 1b. {t is with such weapons 
as these that the 15in. gun should be compared, because 
the weights of the guns, of the charges of powder, and of the 
projectiles would be about the same in all. We know 
what Big Will has done at Shoeburyness, how he 
punched the 8in. Hercules target at 70U yards, ten times 
the range at which the American gun has been fired, and 
this betore the value of chilled conical-headed shot was 
understood. What may we expect from the next of the Big 
Will family ? 

The American gun has only attained a certain kind of 
success because everything was done to make it succeed. 
Against our forts it would be powerless, because no ships 
could come within 200 or 300 yards of them, unless like 
the Mississippi river boats they could cross the country 
ou a heavy dew. As for naval actions, it is quite possible 
that shots would be fired at 7U yards’‘range, but at 500 
yards our guns would be nearly as powerful for mischief 
as at 200 yards, while the American gun would be of litte 
service. At long bowls we must always have the advan- 
tage, while we put rifled guns to oppose smooth bores, for 
reasons perfectly obvious ; and we fancy that our naval 
officers commanding the fastest war ships in the world 
would take just the position which suited them best in an 
action without asking permission from the enemy. 








THE “CONTRACT” FLEET. 

Tue list of ships of war built by contract in private yards 
since November, 1855, contains the names of sixteen vessels, 
including three floating batteries; and one of the last acts of the 
recent session of Parliament was to order a return, on the motion 
of Mr. Samuda, of all the principal incidents in the construction 
of these vessels. The fact of building this class of ships in 
private yards marks a new era in the history of the British navy; 
and in the long list of commissioners who have executed the 
ottice of Lord High Admiral since the reign of Queen Anne, and 
of the surveyors and master shipwrights of the different dock- 
yards who have ordered, designed, built, and repaired the wooden 
walls of old England for the last two centuries, few could have 
anticipated, not only that wooden walls would be coated 
with iron, but that they would also be built in the yards for- 
merly consecrated to Indiamen and whalers. The old notion of 
the construction of a man-of-war was very much confined to those 
curious building sheds which even now attract attention on the 
river side; where the marines kept guard over the ships, and gave 
a willing ear to the yarns which shipmates and shipwrights alike 
delighted in narrating. Then there were the hulks aud the 
convicts, whose unwilling labour was the origin of the 
celebrated “ dockyard stroke,” the slowness of which 
may be said to have given the time for all opera- 
tions in the work of public shipbuilding in the days 
when time registers were not required and cost ledgers 
unknown. The return under notice gives the original 
contract price of each vessel per ton, and the total contract 
amount; the payment for extras authorised and for extras not 
previously authorised; also for exceptional payments for compen- 
sation or otherwise, explaining any amount not being for com- 
pensation. The vessels whose process of construction is detailed 
are the Warrior, Black Prince, Defence, Resistance, Hector, 
Valiant Agincourt, Minotaur, Northumberland, Prince Albert, 
Viper, Vixen, Waterwitch, Erebus, Terror, and the Thunderbolt. 
The original contract price for the hulls of these sixteen vessels 
was, in round numbers, about three millions of money; but in 








every case except the Thunderbolt the payment made was con” 


siderably in excess of the contraet price. The contract for the 
Warrior's hull was at £31 10s. per ton, amounting to £190,225, 
while the amount paid was £255,582, which included £41,420 to 
reimburse contractor's actual eost of the ship, and to allow a 
profit thereon of £12,000. The Black Prince was contracted for by 
Messrs, Napier, at £37 5s. per ton, and £14,000 was allowed for 
compensation; while the Defence was to have been built for £43 


.per ton, by Messrs. Palmer, who, however, received £15,493 in 


addition as compensation. The sum of £10,395 was given to © 
Messrs. Westwood and Baillie for compensation in building the 
Resistance, which was contracted for at £44 perton, The Hector 
was taken by Messrs. Napier, at £42 10s. per ton, but they 
obtained £34,535 as compensation. The Valiant was to have 
been built by Westwood and Co, at £42 per ton; but they 
having failed to fulfil their contract it was transferred to the 
Thames Company at the increased price of £5) per ton, in 
addition to which there was a loss of £19,642 on the re-sale of the 
plant, &c., of Messrs. Westwood. The price of the Agincourt 
was £49 15s. per ton; the Minotaur, £48 10s.; the Prince 
Albert, exclusive of turrets, £44 15s.; the Viper, £49 10s.; the 
Vixen, £5215s.; the Waterwitch, £48 ; the Erebus, £36; the Terror, 
£26; andthe Thunderbolt £35 perton; andin these three last cases 
the penalties ineurred for non-completion within the agreed 
period were remitted. In a note appended to the return it is 
stated that the Warrior, owing to pressing causes, was accepted 
by the Admiralty, and made a trial trip at sea in a much less 
complete state as to internal fittings than was usual, and much 
less complete than the Black Prince was when she went to sea. 
“ When both ships were completed by the dockyard for service 
at sea, the Warrior had cost more than the Black Prince.” The 
list of payments for extras not previously authorised, and excep- 
tional payments for compensation, or otherwise, indicate a some- 
what loose system of contracting, which is, perhaps, te be 
accounted for by the fact that one of the parties to the contracts 
is the changeable Board of Admiralty. 








THE NORTH LONDON RAILWAY, 


A pirricuLt problem is presented to the locomotive 
superintendent or the traffic manager called upon to work 
a heavy mixed traffic over ashort line of railway with 
numerous stations and junctions. On the North London 
line, as we pointed out last week, the stations are sepa- 
rated, on the average, by little more than a mile; and the 
number of passengers to be conveyed to and from the City, 
especially in the mornings and evenings, is so great, and 
the goods traffic so extensive and so important, that with- 
out the adoption of a peculiar system of working and the 
aid of select mechanical expedients, it is not easy to see 
how the operations of the company could be carried on 
without accident, and with punctuality and dispatch. To 
work such a line as the North London Railway the 
engines must be powerful. They must be competent not 
only to haul a good load once they have got it fairly 
under way, but to start a long train rapidly and certainly 
under every possible condition of the weather and the rails. 
In a word, they must have more tractive power by far 
than would suttice to draw similar loads for long distances 
over such lines as the Great Western, If engines of 
moderate capacity were used, speed could not possibly 
be got up between stations lying almost within sight of 
each other; and the working of the traffic would be exces- 
sively unsatisfactory. Even powerful engines alone, how- 
ever, do not supply all that is required. It is obvious thiat 
the maximum velocity of transport can only be secured on 
such a line as the North London by reducing the periods 
of acceleration and retardation to the lowest possible 
limits, The first object is attained by the use of powerful 
engines, the second by the use of powerful brakes, Of the 
North Londow engines we have already spoken. Just 
now we shall contine our attention to the brakes used— 
in other words, to the means of pulling up. We have no 
hesitation in stating that on no other line in the kingdom 
has a system of retardation been so completely worked out; 
and such of our readers as desire to learn by experience 
what a good brake system can effect in facilitating the 
working of a metropolitan line, cannot do better than spend 
an hour on that section of the North London Railway 
between Chalk Farm and Broad-street. 

The brakes used are Clark’s patent, improved, we be- 
lieve, by certain modifications introduced by Mr. Adams. 
In principle they are exceedingly simple, in action per- 
fectly effectual. The carriages are all four-wheeled, and 
weigh full about seven tous. Each wheel is fitted with a 
single hanging brake block, the blocks being at the outer 
ends of the carriage. From the cross transoms near the 
centre of the carriages, depend four flat iron bars. The 
wheel centres are 15ft. apart, and the transoms about 
8ft. din. The depending iron bars are made with forged 
eyes at thie lower ends, which carry two shafts, on which 
are fitted small pulleys or sheaves with deep grooves. A 
ths chain runs from end to end of half the train, supported 
on guide sheaves near the ends of the carriages, The chain 
runs over the sheaves on the cross shafts carried by the 
depending irons which are coupled by longitudinal tie-rods, 
and under two other sheaves fixed on cross shafts carried 
by diagonal bars each about 2ft. long. The highest ends 
of these bars are carried on the shafts running in 
the depending irons; the inner and lower ends of 
each pair are connected transversely by rods, the project- 
ing ends of which take the ends of a slotted longi- 
tudinal horizontal link, ‘To each end of this link is 
fitted a tie or draw rod, one running to the brake block at 
one end of the carriage, the other to the brake block at the 
opposite end. If our readers have followed us thus far 
they will understand that if the inner ends of the inclined 
rods are raised they will approach each other, and draw in 
the tie-rods by an inverted knee joint action, and so apply 
the brakes to the wheels. As the chain to which we have 
refered runs over the fixed sheaves and under the movable 
sheaves, these last, as a sailor would say, hang in the bight 
of the chain, and by pulling the chain tight they will be 
raised, and the brakes thrown into action. We have next 
to consider how the chain is tightened. In the brake van 
a cast iron column is fitted some 3ft. high, on the top of 
which is fitted a hand-wheel, carried by a vertical shaft 
terminating in a screw. This screw works in a nut at the 


end of one arm of a bellcrank lever, acting ona pair of frietion 
wheels less than half the diameter of the carriage wheels— 
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3ft. Gin. These wheels are solid, with steel tires 4in. 
wide. The wheels are keyed on a heavy shaft, carried at 
the mid length of two hanging rods, one at each end. The 
lower ends of the rods are connected with the bell-crank 
lever by other rods with screw boxes for adjusting their 
length. One pair of friction wheels is fitted at each end 
of the brake van; they are coupled 3 tie rods, so that 
both pairs are applied to both pairs of brake van wheels at 
the same time. Close to the brake van the main brake chain 
terminates in a shackle, to which is secured the ends of two 
chains, the other ends being fastened one to the axles of each 
pair of friction wheels. By turning the hand-wheel in the 
pore van the friction wheels are applied with more or less 
orce tothe road wheels; the former are caused to revolve, and 
wind up the chain, which, rendered tight, thus applies the 
es to every wheel in the train, except, of course, those of 
the brake van which has no brake blocks, but is retarded by 
the friction wheels. In working that portion of the line 
between Broad-street and Chalk Farm, with the heaviest 
traffic, two guards are allowed to each train, each guard 
having it in his power to apply the brakes to half the 
train, or say, to six carriages. On the other portions of 
the line one guard only is employed, and but half the train 
is fitted with brakes, as the exigencies of traffic do not 
demand more brake power. 

The celerity with which these brakes act wili be under- 
stood when we state that steam is not turned off on the 
level portions of the line till the engine has reached the 
end of the platform. The brakes require to be applied 
with some caution, as their action is so powerful that the 
passengers might otherwise be thrown off their seats, They 
are admirably managed by the trained guards who use 
them, and the labour of putting them on could easily be 
performed by a boy of six yearsold. When first introduced 
on the line the leverage was greater than that now adopted, 
and the trains were pulled up with a suddenness not 
relished by the passengers. We shall probably illustrate 
these brakes in an early impression, as, notwithstanding 
their real simplicity, their construction is not easily made 
intelligible without a drawing. For the present we shall 
conclude our notice of them by stating that in an experi- 
ment conducted a few years ago a train fitted with them 
and travelling at some twenty miles an hour, was pulled 
up in 300 yards on the level, in spite of the utmost efforts 
of an engine of a very powerful class to keep it in motion; 
and we have the authority of Mr. Adams for stating that 
more than one serious collision has been prevented solely 
by the facilities which the system affords for gt upa 
train within a very short space of time. We found by 
actual experiment that the time occupied in bringing up a 
train running down an incline of 1 in 100 at about 
twenty miles an hour, was just thirty-four seconds from the 
moment the brakes were applied. They were pyt on 
gradually, as there was no peculiar reason for pulling up 
suddenly, and the guards were not aware that the opera- 
tion was timed. 

The North London Railway was opened about seventeen 

years ago, but the present locomotive works at Bow have 

en gradually developed only during the last twelve years 
or so. Previously to that period the engines were built 
by Stephenson and other private manufacturers, although 
repairs were done at Bow. The North London Railway 
shops now employ about 400 hands, a somewhat liberal 
allowance for so short a line; but apparently none too 
many when we consider that about forty engines are under 
steam daily. A very few years since, when the works 
were much smaller, the rolling stock was so insufficient for 
the traffic which had sprung up, the directors hardly knew 
how, aud were in a sense unprepared to deal with, that 
the locomotive superintendent was hardly bestead to pro- 
vide engines, repairs being done by night in shifts. No 
locomotive could be spared long enough to enable its de- 
fects to be all thoroughly made good at one operation. 
There are traditions that goods trains were worked, in the 
dead waist and middle of the night, with leading tires so 
loose that the engines travelling at but a foot’s pace were 
accompanied by men with lanterns and hammers, to see 
that the tires did not come off. This may be but a legend, 
but it has a certain substratum of truth, Even at this 
moment the line is under-powered, and the shops are as full 
as they can hold of work—Mr. Adams turning out standard 
engines as fast as the capabilities of the place «will admit. 
During the last four years two hundred new carriages and 
twenty-six locomotives have been turned out, eight of the 
latter being constructed within the present year. 

The Bow locomotive shops are not much to look at. 
They are disposed to the right and left-hand sides of the 
station on the London side. Coming from Fenchurch-street, 
the erecting shops and engine shed—all in one—stand to 
the right, the forges and wood-working shops being on the 
left. On the right coming from Bow station we find first 
the engineer’s office, drawing office, and board-room, dis- 
posed in a sufficiently convenient, and more than suffi- 
ciently ugly building, in no part of which is it easy to 
carry on a conversation without being interrupted by the 
thunder of passing trains—500 in twenty-four hours, or, 
say, twenty-five per hour during the hours of daylight. 
Beyond this—that is to say further up the line—lies the 
grinding shop, in one end of which is located a horizontal 
steam engine, supplied with steam by the boiler of a loco- 
motive fitted up asa stationary generator. Mr. Adams’ 
grinders turn out some extraordinary work. Every- 
thing with a flat face is got up on the grindstone, 
in a way that cannot be excelled by the fitter, and ata 
very moderate cost. The slide bars of the standard engines 
are very heavy, being some four inches wide on the face. 
They are turned out in the best possible style on the grind- 
stone, with the exception of the roundedinner curves, which 
are'finished by draw-filing to the proper radius. A huge buff 
wheel gives a polish to every part, which leaves nothing 
to be desired. The men, who have been a long time 
rr me on the works, manifest a peculiar intelligence, 
and an admirable ambition to excel in their craft. 
To believe them there is nothing which can be done in 
lathe, planing machine, or vice, that they cannot accom- 
plish; and working, as they do, at stones of all sizes, and 
with the aid of all the very simple appliances which they 





uire, it cannot be asserted that they are guilty of any 
pt i Fist curfocen ase oll fats to faced 
and sera templates with wonderful celerity; but it is 
not to be supposed that only flat faces can be made » ou 
revolving grindstone. We have seen a rough iron bar 
converted into a polished tapered pillar for the guard 
rail of a foot-plate in far less time than it could 
be prepared in any lathe with which we are 
acquainted. The round bar is dropped into a pair of jaws 
at the opposite side of a grindstone, some 5ft. in diameter 
and 12in. or 14in broad, to that at which the grinder 
usually sits, so that the stone works duwn on the bar, 
which is pressed inst it by a compound lever. A mo- 
tion of rotation is imparted to the bar by the stone, but 
the “slip” of the stone is very and cuts into the 
metal with great rapidity, By skilful yan gow im- 
possible of description, a perfectly cylindrical rod, as true 
as though it came from the lathe, is produced, which 
only requires to be finished on the buff wheel to be fit 
for use. The hexagonal and square heads of screw bolts 
are all finished by the grinders, We have seen grinding 
done on a far more extensive scale in many shops, but in 
none has it been brought to such perfection, or carried out 
by more skilful workmen, than at Bow. 

Beyond the grinding-shed lies the erecting shop, as we 
have said. This isa large building, but much too small to 
answer its purpose properly. Ta one side lies the “light- 
ing-up” furnace, over which all the sand used by the 
engines—some tons per week—is dried. It is subsequently 
screened, and thus delivered in the best possible order to 
the drivers. In this shop we found several engines in 
course of erection. ‘The boilers are all made of Lowmoor 
iron, double rivetted. The fire-boxes are of copper, the 
sides and top being in one piece—a plate some 13ft. Gin. 
by 4in. by 4ft. The tube plates both of the boiler 
and fire-box are now drilled with ‘“ American twist drills,” 
made by the Manhattan Fire-arms Company, U.S. These 
drills are not so well known in this country as they should 
be. They are totally different from any other drills hitherto 
used in English shops for working in metal. They exactly 
resemble a screw augur without the fine screw-entering- 
point. They are, therefore, virtually true cylinders, and 
guide themselves, consequently, through the plate in such 
away as to secure a perfectly round hole with parallel 
sides. They work with remarkable ease, clear themselves 
effectually from the borings, and, in one ord, appear to 
us to be the best drills yet manufactured. They can be 
worked up to the last bit without forging of any kind, by 
the judicious use of the grindstone, and they appear to 
work equally well whether boring a hole two inches or 
a quarter of an inch in diameter. The tube plate drills are 
made at Bow, as we believe the compahy have not yet 
sent any drills of sufficient size to England. 

The tubes are fixed without ferules by the aid of a most 
ingenious little tube setter, introduced into this country by 
Mr. Hudson, of the Jersey (U.S.) Locomotive Works, we 
believe. This tube expander differs from all others in the 
principle on which it acts, The object in view in all cases 
is to stretch the tube, increasing its diameter, and so filling 
the hole in the plate. This is done commonly either by 
driving in a tapering ferule, or a tapering mandril, or a 
mandril which sets out a portion of the tube just inside the 


plate, while the outer end is turned over and rivetted 


down. The operation depends for its success on the 
stretching powers of the metal of the tube under direct 
tensile strain, and invariably injures it, rendering it hard 
and brittle. Mr. Hudson’s expander acts by relling out the 
metal of the tube, and thus increasing its diameter. 1t con- 
sists of a mandril with four very deep grooves or slots in each 
of whichis lodged a little hard steel roller about one inch long 
and half an inch in diameter. These rollers rest inside on 
a tapered mandril. The apparatus is placed within a tube, 
and the tapered mandril forced in by manual power and 
caused tu revolve. It carries the rollers round with it 
because it causes them to revolve, and thus the tube is 
virtually rolled out at one end, instead of being pulled out, 
to a larger diameter. The instrument is so powerful that 
a in. iron tube plate may be forced to the depth of -/,in., 
right into a 2in. iron tube No. 12 thick, without any 
extraordinary labour. Such a thing as a leaking tube is 
practically unknown on the North London Railway, the 
tubes remaining perfectly tight for astonishingly long 
periods, As soon as the boilers are finished and dropped 
into their frames steam is got up in them to 40 lb. 
pressure. The locality of all small leaks is marked with 
chalk, the fires drawn, the boiler emptied if necessary, 
and the leaks calked. Steam is then got up again 
if the leaks have been at all considerable, which is very 
seldom the case; if the boiler is then found tight, it is sub- 
mitted to a cold water pressure of about 200 lb. per inch, 
the working pressure being 160lb. Mr. Adams does not 
believe in over testing boilers, and alleges many very good 
reasons for his practice. Having been found perfectly 
tight, the erection of the engine is proceeded with, the 
cylinders of course having been fixed between the frames 
in the first instance; the boiler is then clothed, no felt is 
used, as it is found to dry up and is converted into dust 
by the high temperature of the steam—364 deg. or there- 
abouts—Leroy’s composition is used instead. What the 
constituents of this may be we are unable to say, it looks 
like a compound of blue clay and chopped hair. It is put 
on with trowels in a single coat, dries quickly, and is then 
lagged over with wood and sheet iron in the usual way. 

e next enter the fitting shop, communicating by a line 
of rails with the shed we have just left. Here we find 
many good tools conveniently disposed. Although the 
space is limited this constitutes, perhaps, the best portion 
of the premises, The tube plates are bored under a radial 
drilling machine working with the Manhattan Company’s 
drills, already described. The holes for the crank pins are 
bored with similar appliances, In this shop isa very neat 
tool, first made to bore cylinders in their places, but sub- 
sequently converted into a fixed machine, Mr. Adams’ 
experience in cylinders is extensive, and calculated to upset 
preconceived notions. It is usually held that a cylinder 
camnot be too hard; but, strange as it may seem, it is, 
nevertheless, the fact, that on the North London Railway 





cylinders and valve faces of a comparatively soft metal, cast 
> a small foundry in Bow, last very much longer than 
cylinders of the hardest metal that can be got, The 
endurance of a cylinder appears to di not so much on 
its hardness as on the homogeneity of its texture. A fine, 
smooth fracture and a perfect uniformity of character in the 
grain of the iron are the essentials, It must be under- 
stood, however, that soft cylinders will not answer for 
Ramsbottom’s rings. The pistons used by Mr. Adams are 
all of the Swedish type, but still the fact remains, that soft 
cylinders wear better than hard. 

As to the mode in which eccentric straps, connecting- 
rods, and such like, are constructed and fitted on the 
North London Railway, we have already spoken at — 
In setting out his valve gear Mr. Adams depends on 
neither drawings nor calculations alone. The valve gear 
is set out SS right, the position of the 
weigh shaft of the link motion, which exercises a 
most important influence on the action of the valves, 
being left unsettled within a few inches in the draw- 
ings. Ina corner of the wood-working shop at the 
same side of the line as the forges we found a quiet 
intelligent man working out the positions of the valve 
gear centres, the lead of the eccentrics, &e., with the aid 
of a full-sized model of the link motion used, fixed on a 
large table. In this machine the piston is represented 
by a brass block travelling in a slot, the connecting 
rod being placed under the table out of the way. 
The valve is represented by a brass template travelling 
over a brass scale, the a in a sense, of the valve 
seat. By the aid of this simple apparatus every portion of 
which, even to the throw of the eccentrics, can be altered 
to suit any engine the valve gear is got out with the 
utmost ease and accuracy. ‘Io judge by the beat of the 
engines, whether running backwards or forwards, in full, 
half or nearly mid-gear, nothing is left to be desired. 
There are no better set valves in the kingdom than 
those on the North London Railway,.not excepting those 
of Mr. Beyer’s engines on the Metropolitan narrow gauge 
line, and this is no small praise. 

We feel that we have done but scant justice to the 
Bow Locomotive Works and the North London Railway. 
Much we might say which must for the present be lett 
unsaid, as this article has already extended to somewhat 
unwieldy dimensions. We most assuredly have not nearly 
exhausted the subject. On lines of greater magnitude 
may be found, as a matter of course, larger shops and 
finer plant, but the North London Railway stands pre- 
eminent for the magnitude of its mixed traffic, for the 
heavy character of the road—for the peculiarities of the 
system under which it is worked, and for the quantity of 
rolling stock as compared with the mileage. Its manage- 
ment constitutes an excellent example for the rising gene- 
ration of locomotive engineers; indeed we believe thet the 
engineer, old or young, who can spend a day on the line 
and in its workshops without learning something he did 
not know before, must be either excessively dull or exces- 
sively well up in his profession. 





Tue half-yearly meeting of the Caledonian Railway Company 
was held in Glasgow on Wednesday, when the chairman, in 
moving the adoption of the report, exp himself confident 
that when trade recovered the former dividends on the ordinary 
steck would be resumed. A motion for a gratuity and retiring 
allowance to the general manager was met by “the previous 

uestion.” 

. TueEReE has been another tuyere onaien South Staffordshire. 
It happened on Friday night at the Mi s furnaces of Messrs. 
Gibbons, Bilston. A “* pocket,” or quantity of minerals in a state of 
partial fusion, fell from the top of the furnace as the contents were 
gradually settling down, and impinging upon the t burat it 
through. The result was an explosion which frightfully burnt 
three workmen who were near the front of the furnace, when about 
two tons of scorial and iron were blown out upon them from the 
lower portion of the fore part. A little writing in the “slashing” 
line has been done upon this accident by a London daily, 
a want of care of the lives of the workpeople upon the managers of 
the works, the writer, all the ‘while, forgetting that the risks to 
which the workmen are exposed the managers share. The fact is, 
as was shown at the inquest upon two of the men who were 
injured and have died, that it is impossible at present to prevent 
such accidents, 

How Bolter TUBES SHOULD NOT BE FeRULED.—An inquest was 
recently held at the University College Hospital on Arthur Wat- 
son, aged 32, who was scalded to death through the burst- 
ing of an engine tube. Thomas Williams, a boiler-maker 
in the service of the London and North-Western Rail- 
way Company, said the deceased was his mate, and on 
the 26th ult. they were both scalded while iri the 
tube of a boiler. Three tubes of one of the boilers 
and they were directed to repair them, They had sto two, 
and while they were putting in the ferrule in the tube it 
burst, and they were both The Coroner.—Did you do 
so while the steam was in the boiler? Witness.—Yes; that 
was not ancommon. We had instructions to do it, and we were 
bound to carry those instructions out. The Coroner.—But was it 
not very dangerous? Witness.—Well, it was sir. A Juror,— 
But if an accident occurs, I suppose compensation is allowed? 
Witness.—None at all. If injured, the pay »# if you cannot 
work. Mr. T. M. Josephs, house surgeon at the saw the 
deceased on his admission, He was very severely scalded. He 
died on Sunday last from exhaustion from the effects of the burns. 
He had tubercular disease of the lungs, but the burns 
his death. John Middleton, a locomotive foreman, who had been 
employed by the company for seven years, said he had seen the 
engine before and after the accident. The driver 
two or three tubes were leaking at the smoke-box end 
engine, and asked for them to be repaired. The engine was 
= y~ pe —~" The Coro; = case of 
while on dut ilar to the present, is com, 
allowed to the widow and her children? Witness. ee. 
The Coroner.—My opinion is that under Lord Cam "s Act the 
cones sae ash kcal ts tee defray the 
posed by saying that applied to the company to 
expenses of the funeral, and they had refused to do so, The 
expressed their opinion that it was a very hard thing that men 
should lose their lives through an unforeseen accident and no 
compensation be given to their families. Mr. James Henderson, 
another foreman of the locomotive department at the Camden 
Station, also gave his opinion that it was the blow of the hammer 
that jarred and broke the tube, It was work uently dene, 
but he never apprehended any danger. He now saw the danger, 
and he would not, as far as he was co allo 
be done again. of acciden’ 
understand that a similar occurrence took place on the London and 
North-Western Railway, at Camden Town, about twelve months 
ago. 
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A Dictionary of Science, Literature, and Art. Edited by W. T. 
BRANDE, an F.R.S., of Her tiger ay and the Rev. 
Grorcg W. Cox, M.A., late Scholar of Trinity College, Oxford. 
Three vols. London: Green, and Co. 1865—7. 

In the preface to this new edition the editors speak of the 
dictionary as “ ing the comprehensive character of a 
general encyclopedia without its amplitude.” This, how- 
ever, is ile the case, It must be remembered that there 
are other branches of knowledge besides those mentioned 
in their title, and that so long as the dictionary fails to 
include a gazetteer, and gives no biographic sketches of 
celebrated men and women, it cannot be termed a general 
encyclopedia. In fact, the editors to us to have 
gone either too far or not far enough in the matter, and 
the union of literature with’science and art seems carcely to 
be a happy one in this case. An exhaustive ragnacee & of 
science and art is always a welcome addition to books of 
reference, whilst a work treating these as well as literary 
subjects in a general manner, together with the other 
departments of knowledge mentioned above, constitutes a 
compact encyclopedia that has been greatly needed in the 
present day. A dictionary of the character under considera- 
tion’ should, it seems to us, take one of these forms. This, 
however, is a question that must be left to publishers for 
solution. 

For the production of the work the general editors pro- 
cured the assistance of a goodly an = contributors, 
amongst whom may be mentioned Mr. Morton, for agri- 
culture, Professor Owen for biology, Dr. Lindley for 
botany, Professor Hirst for mathematics, Mr. Bristow for 
mineralogy, Professor Ansted for geology, Professor Frank- 
land for physics and chemistry, Professor Pole for music, 
and Mr. Wornum for painting and the fine arts. The 
papers on engineering subjects are by Mr. Bourne, and 
those on architecture by Mr. Burnell. 

The greater part of the paragraphs and articles—the 
latter would in many cases be more rightly called essays— 
which ccmpose these three bulky volumes are written with 
great precision and conciseness, those on the various de- 
partments of biological and mathematical science being 
especially so, Of a work, however, of such vastness, which 
tells us all about the Swedenborgians and the chicken-pox, 
and is equally ready to furnish us with instruction on the 
steam-chest or the musical glasses, a proper estimate can 
only be obtained after it has been in constant use fora 
considerable space of time. Whilst, as already mentioned, 
the subjects are for the most part treated with great cor- 
rectness, there are instances hee too great prominence 
has been given, others where sufficient description is want- 
ing, and others, again, where the statements are erroneous. 

In proof of what has been stated we will briefly record 
some of the observations we made as the result of a general 
examination of these volumes. 

In the first place, the writer of the paragraph on the 
Broad Arrow would lead one to believe that this mark is 
contined to the naval stores of the British Government, 
which is certainly not the case. Our word bullion is allied 
to the French billon, and not to “ bouillon,” though the 
Australian merchants who send us “ Liebig’s extract of 
meat” must have rather substantial reasons for regarding 
this explanation as happy in their case as it is original. 
In the article on Betrothment we are told that “ Public 
betrothment induces (where it is recognised as a legal 
ceremony) the obligation to marry. But, according to 
modern practice, an action for damages is almost the only 
way of enforcing it—a small fine or imprisonment being 
the utmost penalty for the violation of the engagement.” 
This “small fine,” however, is often a pretty penny, and 
small only when compared to the flaying which the 
“faithless wretch” receives in the large-type columns of 
the next morning’s paper. The Boiling Point of Liquids 
is very imperfectly described, no mention being made of 
the causes on which the boiling point of a given liquid 
depends. And amongst other physical points that call for 
attention is the omission of all explanation of the word 
“ether” as employed in celestial physics. Again, why 
should the term “anhydrous” be confined to acids and 
sults when bases are likewise frequently said to be in this 
condition? The subject of pyrophorus extends over half 
a column, whilst that of antiseptics is despatched with an 
explanation of four lines, none of these useful substances 
being mentioned. The atmospheric railway is described 
in the first volume, and again in the third, and in the 
former case it is stated that the tube in which the vacuum 
is created “is closed at both ends!” Of ice-making ma- 
chines that alone is mentioned wherein the depression of 
temperature is produced by the expansion of compressed 
air; surely the writer, who is here describing his own in- 
vention, might also have mentioned the compact apparatus 
for domestic purposes devised by M. Carré. 

The description of certain of the chemical compounds is 
anything but satisfactory. What, for example, is the good 
of describing a typical body like glycol as “a sweet viscid 
liquid, soluble in water and alcohol?” This might be said 
of twenty organic compounds. Acetic acid, again, is de- 
scribed in six lines, poe pe mention made of its component 
parts, nor is even its formula given. Then bromal is 
described as a body formed by the action of chlorine on 
aldehyde. Bismuth is “yellowish white;” cadmium is 
“much like tin,” whilst its oxide is “yellow” and used as 
a pigment. Cesium is described, and rubidium — dis- 
covered six years ago (since which time the metal has been 
prepared by reduction with carbon and has been investi- 
gated both physically and chemically in far more satisfac- 
tory a manner than in the case of cesium)—is altogether 
omitted. No explanation of the term carbide is given; 
carburets are said to be “compounds of carbon with the 
simple combustibles,” and the well-known sulphide of 
carbon is only described under the very uncommon title of 
“carburet of sulphur.” Moreover, one would not expect, 
in the present day, to see fluoride of silicium described as 
“ fluosilicic acid ;” it is not true that this body in contact 
with water “forms silicia and hydrofluoric acid ”—hydro- 
fluosilicic acid is the acid produced; this compound, how- 
ever, is nowhere to be found. Oxide of thallium, we are 


. “ 





told, is dissolved by hydrochloric acid, although chloride of 
thallium is roca and chloroxalic acid is “obtained by 
exposing acetic acid and chlorine to bright sunshine. 
Rosaniline is absent altogether, and, of the tar colours, 
nta is dismissed with a line and a-half, whilst mauve 
is “obtained from aniline, and from benzol, two of the 
constituents of coal tar.” We must, morever, protest 
against the custom adopted in this dictio’ of giving the 
pornagen =. 8 numbers of the elements as multiples of hydro- 
mn, whic 
ee iodine by 126, and to make those of phosphorus 32 and 
of bromine “about 78,” instead of 80, lays great negli- 
gence. We fear this part of the compilation must have 
been confided to the care of the contributor who speaks of 
bromine as an “ undecompounded substance,” and triphane 
and lepidolite as “lapideous bodies.” 

Amongst the minerals we find “ Arsenosiderite,” which 
should be arseniosiderite, described as an “arsenide of 
lime,” &c., which is incorrect; of diallage, an important 
mineral, the constituents are not mentioned at all; realgar 
is called a native “tersulphide” of arsenic; and yellow 
orpiment a “yellow arsenic or sulphuretted oxide of zinc,” 
whatever that may mean. Purple copper ore has a definite 
chemical composition assigned to it, and its percentage of 
copper is stated to vary 15 per cent. Selbite contains 
“carbonate of antimony.” “Scheelium” and “ Dianic 
acid” have each a place, and scheelite, the tungstate of lime, 
is nowhere. Pyrargyriteistermeda “sulphantimoniate,” and 
its formula is incorrectly given, whereby the reader, who 
is told that proustite has an analogous composition, is mis- 
informed as regards this mineral also. In the article on 
pearls the writer mentions one which he rightly calls “one 
of the most remarkable of which we have any authentic 
account;” it is in the possession of the Shah of Persia, and 
its “diameter is sixty-three inches at the largest part” 
This “treasure of an oyster” dims the lustre of the tallest 
gooseberry ever discovered in the silly season. 





The Electric Telegraph. By Dr. Larpyer. A new edition, 
revised and re-written by Epwarp B. Bricut, F.R.A.S. 
London: James Walton, Gower-street. 

TueE lengthened period during which Mr. E. B. Bright has 

been connected with telegraphy during its — growth and 

extension since electricity gave the coup de grdce to the 
old semaphore, affords some guarantee that the present 
work will be of interest not merely to the semi-scientific 
general reader, but also to the telegraph engineer and to 
the larger class who look to the commercial aspects of 
electro-telegraphy. The professional reader would, it is 
true, look in vain for much of the information which would 
be expected from a modern technical or scientific treatise 
on the telegraph; but, on the other hand, he will here find 
matter of a historical and descriptive character which can 
scarcely fail to embrace some facts of special import from 
his point of view. The chapter on the telegraph to India, 
those on the Atlantic telegraphs, and that containing 
“General Remarks upon Celerity of Transmission,” may 
be instanced as exemplifying this. Except in the case of 
those who may require a popular introduction to electrical 
science, those portions of the work which are due entirely 
to Mr. Bright will be the most readable. The author’s 
forte is in description and statistical information, and in 
compiling he has generally well selected his materials. 
The deficiencies that might be noted are in the direction of 
want of originality of idea and novelty of facts in relation 
to the scientific bearings of the subject. Throughout the 
work we observe very little that is of a critical or dis- 
criminative character. The author contents himself with 
supplying certain information to those who require simply 

a record of what has been done rather than a broad investi- 

gation of what has been, might have been, and remains to 

be accomplished with the means at hand and the knowledge 
step by step acquired. 

Turning over the pages of Mr. Bright’s book we notice 
(p. 50) a chemical error which it is of some importance to 
rectify. The author says that “‘a very ingenious voltaic 
combination has been invented by Marie Davy (Marié- 
Davy) in which moistened bisul/phide of mercury is used 
as a medium, zinc and graphite plates being employed.” 
We recently had occasion to advert to the detrimental 
substitution of the bisulphate for the subsulphate of 
mercury in the battery in question; but here we have 
specified a salt (cinnabar or vermillion) which would for all 
practical purposes be absolutely inert in the voltaic com- 
bination. The error is, of course, due to a lapsus penne or 
printer’s mistake; but, in conjunction with those of a 
similar nature to be found in other works, it might almost 
lead us to suppose that in the opinion of some telegraphists 
“one salt is as good as another,” if not “a great deal 
better,” for the Marié-Davy battery. 

Mr. Bright says—or rather allows Dr. Lardner’s work 
to say—that “ Daniell’s combination, which is extensively 
used in working telegraphs, consists of a copper cylindrical 
vessel,” &c. We imagine that it would be difficult to find 
any “copper cylindrical vessels” in the battery cellars of 
modern telegraph stations, 

The following passages relating to our Indian inland 
telegraphs are of interest :— 

In England, where the lines are carried along railways, and 
where there are no living obstacles to contend with, the thin iron 
wire, No. 8 or 10 gauge, answers its purpose well, but no sooner 
were the rods mounted on their bamboo supports in India than 
flocks of that largest of all birds, the adjutant, found the rods 
convenient perches, and groups of monkeys congregated upon 
them, showing clearly enough that the ordinary wire would be 
insufficient to bear the strains to which these telegraphic lines 
would be subjected. It was found also that not only must the 
wire be stronger, but that it must be more eleva‘ to allow 
loaded elephants, which march about regardless of roads or tele- 
graphic lines, to pass underneath.” . . . “ Oneof the peculiar 
characteristics of the railway (telegraph) lines intended for India, 
as contrasted with the English lines, is the greater distance 
between the posts, which are higher and stronger those 
generally used. The thick wire is raised to a height of 14ft., on 
posts nearly the eighth part of a mile apart. To obtain the neces- 
sary strength to bear the strain the posts are with screw 
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they are not; chlorine is not represented by 36, — 


a wire of a furlong span does not exceed 18in. 
The plan adopted for joining the lengths of the thick galvanised 
wire is to have the two ends turned, so as to link into one another, 
introduced into » mould like « bullet mould, and 
an ingot of zinc being cast over them they form a most substan’ 
joint and ‘ect metallic connection. At first it was assumed 
the constructors of the Indian telegraphs that from the poe 
dryness of the climate and thickness of the wire on long single 
lines of wire insulators could be dispensed with, but after ten years 
of wretchedly bad working on on circuits an improved 
was adopted, and a better kind of insulation applied to 
some of the lines, At the present time, however, the internal 
Indian telegraph is still one of the most insufficient existing.” 


Tf the concluding observation were considerably stronger 
we should be prepared fully to endorse it. What is most 
wanted in India is a slight knowledge of electricity and of 
the principles of the electric telegraph not only on the part 
of the subordinate employés, but also on the part of those 
in authority over them. 

Mr. Bright gives a somewhat detailed account of the 
construction and laying of the principal lines of submarine 
telegraph, illustrated by woodcuts showing the actual 
dimensions of the cables and of their constituent parts. 
In adverting to the causes of permanent failure in cables, 
it is stated to be the opinion of “ practical men” that the 
great and only risk is from defects produced in the process 
of deposition, or from original faults in the principle of 
construction. The selection of route has, we think, much 
to do with the success of submarine lines; and if it be 
granted that attention to this point is also essential, 
“ practical” and “ theoretical” men are now tolerably well 
agreed as to the point under consideration. 

“The entire capital,” says the author, “that has been 
invested up to the preseht time in making and laying the 
seventy-four submarine cables enumerated amounts to 
about £5,500,000, of which twenty-three cables, represent- 
£2,200,000, have been lost. The first Atlantic cable and 
the Red Sea line made up £1,250,000 of this disastrous 
total. If the list be referred to it will be seen that the 
costly experience thus purchased has been derived from 
the failure of a series of very light and weak cables, 
insufficient either in strength or insulation for the positions 
in which they were placed or the work required of them.” 

A short but interesting chapter gives the history of the 
telegraph to India, beginning with the failure of the Red 
Sea line laid in 1859-60, and ending with a notice of the 
proposed extension to India and China of the line from 
Kurrachee to Fao, designed and laid by Sir Charles 
Bright and Mr. Latimer Clark, the engineers appointed by 
the late Col. Patrick Stewart to carry out this important 
undertaking. A diagram is here given of the plan of 
testing joints by accumulation of the leakage, which was 
adopted by Mr. Clark in testing the sections of cable for 
this line at Mr. Henley’s factory. Referring to the com- 
mercial results of this enterprise, Mr. Bright states that 
“although the connecting wires through Turkey and 
between Kurrachee, and the main Indian lines at Bombay 
are very badly managed, the cable has proved a com- 
mercial success, yielding, at present, over £100,000 per 
annum upon its cost of about £400,000, and there is no 
doubt this revenue would be very greatly increased if the 
connecting lines were better worked. For, while the 
average time occupied in transmitting messages between 
Kurrachee and Fao over the four sections of the cable is 
only three hours, the messages between India and 
England frequently occupy many days in transit over the 
land lines. This is partly due to the utterly inefficient 
staff of half-castes employed in India by the Government, 
and partly to the carelessness and indolence of the Turks.” 

The two succeeding chapters are devoted to the Atlantic 
telegraphs, and give a popular account of the great enter- 
prise which has so recently been carried to a successful 
issue, Beyond the fact of having here a historical réswmé 
of facts in connection with the subject, there is little in 
this portion of the work which will be of interest, from its 
novelty, to those professionally engaged in telegraphy. 
The author refers to several of the “crude suggestions” 
made by outsiders vith a view to facilitate the operation of 
laying the cable, and disposes of some of them very con- 
clusively. “A trail or flexible pipe was proposed to hang 
from the ship’s stern to the bottom of the sea, through 
which the cable was to be allowed to pass; but the 
promoters of this plan omitted to consider the effects of the 
friction resulting from 2000 miles of cable passing through 
it. Of whatever substance such a trail might be made, a 





day or two’s rubbing of the cable would have worn it 
| through.” The following mention, however, of a p 
suggested by a naval officer of experience and high stand- 
| ing in his profession—a plan approved by other naval men 
‘and by the late distinguished mathematician Mr. 
Gravatt, who investigated it—savours somewhat of pre- 
sumption:—* Another plan, strongly advocated, was to 
wind the cable upon an immense drum, to be towed by 
steamers while the line unwound. It never seems to have 
occurred to the suggester that in rough weather, or even 
with a slight breeze, all control would be lost over such an 
unwieldy machine; while the strain upon the cable in un- 
winding it would be utterly beyond regulation.” There 
may be two opinions as to the value of the plan in ques- 
tion; but the idea that “the effect of rough weather,” or 
even of “aslight breeze,” did not occur to the oe 
simply shows that there is in it a great deal more than “is 
dreamt of” in Mr. Bright’s philosophy. And, as a matter 
of fact, the prima facie case made out in its favour by 
pee tard gy theoretical investigation has not yet 
been disproved. 

Mr. Bright gives a condensed description, which will be 
found very useful for occasional reference, of the principal 
signalling instruments which have hitherto been employed 
in Europe and in America. Here, as elsewhere, through- 
out the work, the descriptions are facilitated and rendered 
easier of comprehension by a large number of wood cuts 
and diagrams, An interesting chapter is devoted to “the 
transmission of time, weather observations, and storm 
warnings,” and under this heading the principle of Mr. 
R. L. Jones’ method of clock regulation by electricity is 
very lucidly explained. In this system a retarding or 

impulse is communicated to the pendulum 





accelerati' 
during a of its vibrations, whenever the normal rate of 
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the regulated clock is either fast or slow. “As a clock, 
even with a great rate of error, cannot vary much in the 
course of a second, it is found in practice that large public 
clocks may be brought under the most absolute control by 
the influence of an exceedingly feeble battery. The system 
was first ae about ten years ago to the control 
of various public clocks at Liverpool, by Mr. Hartnup, the 
astronomer, inconjunction withthe writer, and hassincecon- 
tinued toafford the mostsatisfactory results. Asecondsclock 
on the Exchange has enabled the various clock makers to 
regulate their chronometers with the utmost exactitude, 
and the large town-hall clock, with other public clocks, 
have been kept truly to Greenwich meantime with little or 
no trouble, and at a trifling cost, even compared with the 
ordinary clockmaker’s charge for regulation. The method 
has since been introduced in iealion, and has also been 
very extensively adopted in Glasgow, by Professor Grant, 
and at Edinburgh, by Professor Piazzi Smyth, in connec- 
tion with their observatories. Some of the church and 
other public clocks regulated are old and ill made, pre- 
viously keeping wretchedly bad time—frequently minutes 
wrong; but since this simple electric check was applied 
they have gone with the closest accuracy.” 

In the chapter upon “railway telegraphs and train 
signalling,” Mr. Bright describes the various forms of 
apparatus devised by Messrs. Walker, Preece, Tyer, 
Bartholomew and Spagnoletti. The merits of the “ block 
system” of train signalling are duly insisted upon, and 
the false economy of adopting any system less safe than 
this somewhat costly one is reasonably deprecated. 

The author’s observations on “ celerity of transmission,” 
“uses of the telegraph, &c.,” are accompanied by a great 
many facts of interest in relation to the working of over- 
land lines, and by a number of pertinent and amusing 
anecdotes. The following example of what may be 
effected in the directions both of economy and secresy, by 
the use of a well-contrived code of abreviations, may afford 
a useful hint to those who habitually use the telegraph in 
commercial business. The dispatch to be sent consisted of 
sixty-eight words as follows:—“ Flour market for common 
and fair brandsof westernislower, with moderate demand for 
home trade and export; sales, 8000 bbls. Genesee, at 
5 dols. 12. Wheat, prime in fair demand; market firm; 
common description dull with a downward tendency; sales, 
4000 bushels at 1 dol. 10 cents. Corn, foreign news 
unsettled the market; no sales of importance made. The 
only sale made was 2500 bushels at 67 cents.” This dis- 
patch, when converted into code, was expressed in nine 
words as follows:—“ Bad came aft, keen dark ache lain 
fault adapt.” 

The concluding chapter of the work is on “telegraph 
statistics,” and supplies important facts and data in re- 
ference to the past and future extension of telegraphy both 
in this country and abroad. “At the present time,” says 
Mr. Bright, “it may be said that wherever there is civilisa- 
tion there may also be found the telegraph. Inround fi 
the world is now overspread b els 160,000 miles of 
line, comprising 400,000 miles of wire, working between 
nearly 14,000 stations, and giving employment to a staff of 
probably 40,000 persons.” 





EMBANKMENT OF TIDAL LANDS. 


Wits the apathy peculiar to our national character we 
seldom undertake any engineering work of magnitude until its 
construction becomes a necessity—until the apparent evil day 
cannot be further postponed. The idea may be stated, the 
project broached, the scheme canvassed in all its bearings— 
discussed in the House, referred to a committee, reported upon 
and referred back again whence it came, but there it remains 
until a crisis arrives which renders its accomplishment no longer 
optional but imperative. It is, probably, for this reason that so 
little has been done in socialising lands tom the sea, and bringing 
them under the dominion of the husbandman and agriculturist, 
although the majority of those included in our subject have been 





endowed by nature with more than ordinary fertility, and thus 
offer the strongest possible inducement to man to avail himself 
of their prolific resources. Anyone who contemplates the 
increasing figures of our periodical census cannot but be aware of 
the fact that as the population augments, not only the demand 
for food augments likewise, but the food-producing area is pro- 
portionately diminished. Look at our metropolis, witness it 
stretching out its multitudinous branches to every point of the 
compass; see the m fields disappearing—not one by one as 
formerly, but by } el together—before its insatiable grasp, 
until the face of nature becomes converted into bricks and 
mortar, and in a few years an inhabitant of London will have to 
make a day’s journey to beheld a field of corn. We are, in fact, 
human locusts, and are even worse than our insect brethren, for 
although in their destructive flights they annihilate and consume 
every atom of vegetation along their route, yet their depreda- 
tions are migratory, and the damage they commit is temporary. 
We, on the contrary, not only consume the products of the 
land but afterwards permanently establish ourselves on the site 
of our spoliations. ing from the foregoing remarks, it is mani- 
fest that the reclamation of arable and pasture land from the sea 
will sooner or later become a necessity, and there is no question 
but that were all the land utilised and put under tillage over 
which the sea ebbs and flows twice in twenty-four hours, we 
should not merely have food enough for ourselves but some to 
export as well. There are large tracks of alluvial soil owned by 
the ocean, which exhibit at low water an ebb of more than two 
miles; and when it is borne in mind that the pressure seaward 

inst an embankment is independent of the surface in that 
direction, the advantage of a large difference between the rise and 
fall of the tide, combined with a flat shelving shore, is at once 
apparent. So far as the width is concerned, or the distance 
measured square to the face of bank or dam, it is as easy to keep 
out an ocean as a stream only a few yards wide. 

An important work of reclamation is at — in progress on 
the bay of Bourgneuf, la Venclu, under the superintendence of 
M. Le Cler, engineer to the company, comprising the embank- 
ment and subsequent reduction to tillage of over 3000 acres of 
polder. This term is giventin Flanders and Holland to the allu- 
vial land that is formed by deposits from the sea, or at the mouths 
of rivers, where it constitutes the well-known “ delta.” The term, 
although capable of some latitude, always applies to land that is 
adapted for agricultural purposes and suitable for reclamation. 
It has been remarked that the weak point in most embank- 
ments of this description is that they have not been constructed 
of a sufficient height, and consequently, when any extraordinary 
high tide has taken place, or a violent hurricane, they have been 
breached. Someti the has been partial and the 
inundation small; at others the bank has been literally swept 
away, und the sea reinstated in the seat of its former dominion. 
The nature and direction of the prevailing winds has a consider- 
able influence upon the determination of this dimension. It 
was found that in those situations where the embankment at 
Bourgneuf was exposed to the force of the western gales, which 
frequently sweep the surface of the bay with terrific violence, 
it was necessary to raise it to a height of 8ft. 3in. above the level 
of spring tides. Upon the coast of Noirmoutiers, where easter] 
winds prevail, a height of 6ft. 6in. was all that was requi 
Another cause, in addition to the one already mentioned, in- 
fluencing the height of sea banks, is the depth of water at their 
toe, and at a short distance in front of them. Where the longi- 
tudinal section of the ground is such that at certain places it 
rises to within fivé feet of the level of spring tides, the top of 
the bank may be safely placed at a height of about 3ft. 3in. above 
this datum. The reason that the depth of the water in the 
immediate vicinity of the face of the bank bears upon the 
question of its height is founded upon the fact that the force of 
waves increases in a rapid ratio with that dimension, and when 
the depth of water at the toe of a bank hasa maximum value 
exceeding that of ten feet, its construction becomes both 
hazardous in execution and costly in character. At present the 
height of the banks under notice has reached that of 16ft. 6in. 
Their base is nearly 69ft. in width, and the same dimension at 
top is reduced to 8ft. 3in. They are constructed, as is usually 
the case, of the earth excavated upon the spot outside the margin 
of the polder upon the seaside. The slopes vary with the nature 
of the filling it be of a sandy description the exterior slope, 
or that towards the sea, should not be less than that of 2 to 1, 
and the interior than that of ljto 1. Ifof a muddy, argi 








character the former slope must 
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latter to 2 to 1. Occasionally a double slope may be employed 
to advantage —a flatter one for the lower than for the upper part 
of the bank. The exterior slopes are protected by a facing of 
stone lft. 9in. thick, extending over the top of the bank, and 
continued for a depth of 6ft. 6in. down the side of the interior 
slope. This facing requires to be done with care, the stones 
being well consolidated with the earth and firmly embedded in 
it by blows of a hammer. When the filling is of a sandy, 
porous nature a thick stratum of puddle must be laid under the 
stone facing. The top of the banks is planted with arbutus 
trees, which extend about seven feet down the side of both the 
external and internal slopes and form a kind of a hedge. The 
interior slope is covered with lucerne. 

There is no description of work so troublesome or so 
vexatious as what is termed tidal work, where the operations 
are carried on intermittently, or, as it might be called, by fits 
and starts. As the water covers at each returning tide the 
whole, or, at any rate the greater portion of the polder, there is 
no other resource but to on the work upon the above 
system, since the formation of a temporary dam would 
be tantamount to the construction of the permanent one. 
Under these circumstances, it is no easy matter to organise the 
labour and prosecute the work, as the hours available for working 
operations vary every day; and, moreover, the height of the 
ratio varies also, demanding incessant precautions and foresight. 
A brief description of the difficulties encountered in executing 
tidal work in embankments, together with some practical details, 
will not be without interest to our numerous readers. All the 
slob lands in France being the property of the state, possession can 
only be obtained by direct concession, or by public adjudication, 
which latter was the means employed by the Bourgneuf Com- 
pany. Ina manner somewhat similar to that in custom am 
ourselves, plans showing the general course of the pro 
works, and the accompanying sections, were prepared for the 
inspection of the authorities having the disposal of the lands. 
These being approved of the sale was authorised, and the com- 

y became the legitimate possessors of the required territory. 
There are several disadvantages connected with this method of 
concession by public adjudication, which we shall allude to pre- 
sently. Possession having been obtained, the preparatory works 
are commenced, which consist in ing and depositing the 
stone to form the protecting parts of the The stone is 
procured from the rocks which abound in the bay, at a 
distance of about two miles from the shore, and its transport 
is effected by means of yoles, or small vessels, of six tons, and 
managed by a couple of men. ing high tide these vessels 
are dexterously manwuvred, until they are right over the walls, 
which are dry when the tide is low, and consequently they 
settle down upon them as the waters recede. As soon as pos- 
sible the men commence filling them with the material, and 
when the tide returns it floats the yoles with their burdens 
over the line of the embankment where the stones are 
discharged. Al , two lines of are con- 
structed of these stones. The first, $ft. Sin. square is built 
at a distance of about 30ft. from the foot of the inside slope of 
the bank, and owing to its small size is speedily completed. The 
object of this small wall is twofold. It serves to encou' 
deposition of alluvial matter upon the area to be embanked, and 
also assists to retain the first quantities of the earth deposited 
for the filling of the ent bank. This is termed the little 
wall, and so soon as it is finished the large one is commenced, 
which is built up to a height a little above that of the level of hi 
water. It has a base of 18ft., a width at top of 9ft. 9in. and a height 
of 8ft. 9in. The two walls are shown in: Fig. 1, which ager 5 


F 


the prelimi state of the works, in which A is the little, and 
the larger w The drawing is of a scale of shy, so that their 
ive di to H. W. 8. T. are 


accurately defined. The line E, F, indicates the level of the 
ground in its normal state, and C, D, that to which it is raised by 
the alluvial deposits, formed after the building of the two dwarf 
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building both these walls one or two years previously to the con- 
struction of the ent bank a large increase of the most 
fertile alluvium is made to the soil, attaining, behind the walls, 
a depth of more than 3ft., and giving a mean depth over 
whole surface of the polder of nearly 2ft., as shown in Fig. 1. 
The best time to commence the earthwork of the dam is imme- 
diately after the equinoctial tides, and they should never be 
undertaken during the winter time. When commenced they 
must be pushed on with unremitting energy and activity, as the 
bank must be closed before the autumnal equinox comes in, or 
it will, in all probability, suffer severely from the high tides and 
tempests accompanying that season. 

Before proceeding to fill in the bank all culverts necessary for 
letting out water that may accumulate in land must be con- 
structed. When these are made of wood they are called coefs, 
and are always provided with self-acting valves, which close with 
the rising of the tide. These culverts serve for the drainage of the 
polder, and a variety of other useful purposes, whether to convey 
water away from the land, or, as is sometimes the case, to convey 
the salt water into the interior of the country for salt marshes. 
In the latter instance the culvert must necessarily be continued 
throughout the length of the polder, but it need not be built 
solid in the usual manner, but may assume the form of an open 
drain, tare being taken that the sides be high enough to prevent 
all chance of the polder being flooded by the salt water. It 
must be borne in mind that the time for draining tidal lands is 
very limited, the opportunity only offers during low water, there- 
fore it is of the utmost importance that the number and dimen- 
sions of the culverts should be regulated so as to be effectual in 
this respect. Should an error occur in this calculation it might 
be very serious, for it is an extremely hazardous operation to cut 
through a sea bank for the purpose of getting a culvert in after 
it has been completed. The polder of the Dain, one of the 
embankments under notice, has two open culverts or canals 
running through it in order to afford a supply of salt water to 
the marshes situated inland. 

Some of these canals are fed by a culvert, and others of lesser 
importance by a coef. The culvert runs under the bank, as seen 
in Fig. 2, and is founded upon a timber sole S (see cross section 
in Fig. 3). It is built of rubble masonry, laid in hydraulic 
mortar and flushed over with cement, and has a layer of béton B 
for the bottom. It is supplied with a gate of oak in two vertical 
pieces, so that the supply of water can be regulated as required 
(see Fig. 4). Figs. 5 and 6 represent the construction of a coef, 
of which the average size is about 1ft. din. by 1ft. 9in., and the 
total length nearly 70ft. A longitudinal section of a portion of 
the coef is shown in Fig. 5, the dotted lines indicating the 
position of the gate when the tide is out. The cross section is 
represented in Fig. 6, the shaded parts denoting the covering 
pieces over a joint. The thickness of the top and bottom 
timbers is 2}in., which is also the thickness of the covering 
pieces, but that of the sides is increased to 3}in. As itis put 
together at a distance from the intended site it has to be 
transported in lengths to the embankment, and the transit is 
thus accomplished :—It is put together completely upon the 
banks of one of the large canals in the province, and at about 
every 12ft. a couple of empty barrels are attached to the sides, 
and it is floated. A yole is then brought up to take it in tow 
and convey it to its destination, where, the wall having been 
opened for the purpose and the bed prepared, it is finally made 
fast. The barrels are then detached, the coef weighted with 
stones, sunk to its place, and the operation completed. In Fig. 7 
is shown a plan of the coef with the barrels attached to it, and 
in Fig, 8 is represented a cross section of the same arrangement. 
There is one more preliminary detail to be accomplished before 
the actual filling in of the bank or the earthwork proper can be 
commenced, It is the opening of a certain number of breaches 
in the two walls in Fig. 1, for the purpose of allowing the water 
free ingress and egress during the raising of the bank. By these 
means the water is maintained at the same level on both sides of 
the bank, and the earthwork is thus better protected against the 
force of the waves than if attempts were made in the first 
instance to exclude the sea altogether. The number and dimen- 
sions of the openings required for any particular length of bank 
are obtained by the joint aid of theory and practice—calculation 
and experience. For the embankment of the section under con- 
sideration, which includes a length of two and a-half miles, two 
openings are sufficient, each being 260ft. in the clear. Besides 
the mere cutting of these openings they must be soled or well 
faced with stone, for at each tide the water ebbs and flows with 
a velocity depending upon the area of the polder, the height of 
the tide, and the width of the openings, and increasing propor- 
tionately with the progress of the bank. Retaining walls of 
stone are built against the sides of the openings to keep the 
earth in position until the closing of the bank. Everything has 
now arrived at the stage when the earthwork or filling in of the 
bank may be proceeded with, a description of the details of 
which we must reserve for another occasion. The polder of the 
Dain is embanked in two sections, with a cross bank or dam 
between them, as it was desirable to effect the reclamation of 
each portion in one year, but it will be seen hereafter that in 
many cases this is not practicable. 





LEATHER AT THE FRENCH EXHIBITION. 


THE ancient trade of tanning, so far as products are con- 
cerned, has come out hee strong at the Paris Exhi- 
bition. In Gallery V., in the French, Austrian, and Zollve- 
rein sections, there are whole rooms tastily decorated with 
the displays brought forward by some hundreds of firms of 
considerable continental reputation, whose stalls and cases 
exhibit specimens of every class of prepared leather, from 
the rhinoceros and elephant hide upwards of an inch thick 
to the finest kid, gauging no more than a sheet of writing 
paper. Although we have again to express our regret that 
so few English firms have come forward to sustain the high 
character which British tanning and leather currying 
has always maintained, we have not, as in some other cases, 
to lament the absence of first-class exhibits. The English 
leather producers who have come forward are few, and the 
range of objects which they display falls notably short 
of their productions ; but the quality of the articles 
exhibited is first-class, and we have, as we have said, only 
to regret that there are not more of them, and that they 
hots beat rather dispersed in their arrangement, which 
lessens the general effect. 

With most descriptions of prepared leather we have but 


little to do as engineers, but with those which are applied | 


to the purposes of machine bands, thongs, and pum 
leather, the mechanical engineer is especially concerned, 
The best exhibit of the first of these classes is shown by 
Mesars. Webb and Son, Combs Tannery, near Stowmarket. 
They have some admirable specimens of thong-sown bands 
up -to twenty inches wide, and double-edged banding 


| twelve inches wide. The holes for most of the stitching 
_ are carried diagonally through the substance of the leather, 
| so that a very short length of each stitch comes to the sur- 
face, and the liability to wear is much reduced. The 
| quality of the leather is admirable, and some of the 
| bands exhibited have been treated with a water-proofing 
reparation, The Tanned Leather Company, of Greenfield, 
chester, have astall in the machinery gallery, containing 
also some specimens of leather banding of various 
sizes, as well as samples of hides tanned in twenty-seven 
days with the aid of a ~ liquor which they employ. 
Messrs. Evans, Parker, Sparke, and Co, have obtained a 
silver medal for a collection of finely-finished heavy hides, 
among which are some admirable skins for pump leather, 
&c. None of the other English exhibitors have qualities of 
leather specially adapted to engineering purposes, but to 
admirers of tannery productions in general; when finished 
to the highest pitch of modern art, the collections shown 
by Winter and Masters, and J. Dickson, of London, 
Bayley, of Nottingham, Wilson, Walker, and Co., of Leeds, 
and Boake, of Edinburgh, will be well worthy of examina- 
tion. Evans, Parker, and Sparke have one quality of 
leather which is altogether unequalled in the Exhibition, the 
preparation of which is patented by the last-named member of 
the firm. It is cowhide tanned so as to be pliant and flexible 
in the highest degree ; when soaked in water it becomes as 
limp as a piece of wet linen, though of very thick substance, 
and takes readily, without the application of any consider- 
able pressure, the form of any object to which it is applied, 
and which it retains with the greatest rigidity when again 
dried. These qualifications have already brought it into 
extensive use amongst surgeons for splints in many cases 
where wood has heretofore been used, and a variety of 
others to which wood could never have been applied. 

The leather productions of France are mainly exhibited 
in two large rooms of Gallery V. Amongst the finest dis- 
plays are those of Donan and Son, and Pillart, of Paris, who 
have some well-finished thick-edged 12-in. bands; Gallien 
and Co., of Longimeau, A. Honette, of Paris, who has re- 
ceived the first gold medal for japanned and Russia 
leathers; Domer, of Rouen, who has some beautiful light 
banding, jointed with scarfs and cement; Pringnand and 
Lemoine, who show some fine wide banding, with cemented 
and rivetted joints. In the machinery gallery, French 
section, M. E. Scellos, of Paris, exhibits a 22-in. composite 
band composed of ninety straps, on the edge principle; 
the fabric is about three-quarters of an inch thick, and is 
intended for transmitting 150-horse power. M. P. Pet- 
terean, of Chateau-Renault, is also an exhibitor of bands. 
The productions of both these houses are of good quality 
and finish, We come now to the German exhibits in 
this class, amongst which there are fewer specimens of 
banding and pump leather than in the French and English 
departments, but the display of curiosities in tannery -is 
very considerable. H. Pollak, of Vienna, and Leopold 
Hanl, of the same place, have some good banding, and the 
latter firm display a splendid rhinoceros hide, which is 
stated to have occupied no less than six years in tanning. 

terlach and Sons, also of Vienna, show a fine buffalo hide 
about 150 1b. weight, which has been carefully prepared 
for the large pump valves of the drawing lifts so exten- 
sively employed by the German miners. From Munich 
we have an exhibit by Alloys Eschenlohr, which claims not 
only to be a novelty but a mystery, consisting of several 
samples of bands, from four to six inches wide, and of 
almost any given length, announced as “cut from one 
piece.” This, of course, is a misnomer, as several of the 
samples contain more leather than the hide of any one 
animal that ever lived, even supposing that it could have 


| itito-the 


been beaten out after being cut from the hide in spirals 


perfectly straight, though rough, band exhibited. 
It must, therefore, be jointed in some way, but it is im- 
possible to discover where, at least during such an exami- 
nation as one can give itin the Exhibition. Most of these 
bands are three ply, simply folded over and roughly 
cemented together. As specimens of leather they are 
decidedly inferior, badly tanned, and roughly dressed, 
besides being more or less uneven in thickness, but if the 
mode of manufacture be as simple as it is asserted to be, 
and the jeinings—if joinings there are—as sound as the 
are invisible, there may be something useful in M. 
Eschenlohr’s idea; but, useful or not, it does not seem likel 
that the world will soon be favoured with an understand- 
ing of the invention, as we are informed that the inventor 
not only keeps it a secret but refuses to: sell his belts to 
any but Bavarian factories, lest the secret should be found 
out, the inference being naturally that Bavarian mecha- 
nical intellects are possessed of lower reasoning powers than 
the rest of their European brethren. The display of tan- 
ning and leather currying appliances in the Exhibition 
generally is not extensive. In England we have Cox’s 
patent revolving frame, exhibited by Stothert and Pitt, of 
Bath, in which the hides are hung inside a barrel, the 
staves of which are narrow laths separated about half-an- 
inch from each other. Pins are provided on the outside of 
the laths for stretching the leather, which hangs loose in 
the interior of the barrel; and, as perhaps a hundred at a 
time are thus suspended, the barrel is nearly filled with 
them, a constant rubbing motion amongst the ether being 
maintained as it revolves immersed in the tanpit. With 
the ordinary tan liquor the thickest cow and bull hides 
are prepared in less than three months by this simple con- 
trivance, the usual time by the old process being about a 
year. Messrs. Stothert and Pitt also exhibit a neat little 
model of a horizontal leather rolling machine, the roller of 
which is moved by a small hydraulic cylinder. Close to 
the grand entrance in the Eng:ish machinery gallery stands 
a well-finished bark mill, by J. Tyler, of London. It is 
mounted with shifting steel teeth, and has a vertical knife 
fitted over it moved by acrank on the driving pinion, 
which serves to chop the bark into even lengths as it drops 
into the mill. Messrs. Huxhams and Brown, of Exeter, 
are exhibitors of two mills in other parts of the building, 
each with a set of jagged cast iron roilers for breaking the 
bark before feeding it into themill. In the French annexe 
devoted to tannery appliances, which we have already de- 
scribed in one of our earlier Exhibition articles, we find an 
addition since made, in the shape of Mr. George Ell’s 
well-known dressing and finishing wheel, which is ex- 
hibited by M. Berndorf, the French licensee of his patent. 
It consists simply of a wheel about three feet in diameter, 
six inches wide, and rather convex in section, which is 
faced with sand or emery paper, and made to revolve at a 
high speed. It takes the place of hand labour in dressing 
and finishing the lighter kind of skins, but it is not em- 
ployed with heavy hides. There have also been added in 
this shed since our first visit a great variety of bark mills, 
all having for their object to tear or saw the bark, instead 
of grinding it. The object may be one very desirable to 
attain, but the appearance of the mills put forward for the 
purpose is certainly more complex and unsubstantial than 
that of the old grinding mill. They one and all look as if they 
would go out of order once a day, and fall to pieces once a 
week, so we will not trouble our readers with a description 
of any of them. We notice that most of the machine 
for currying leather, pressing it, dressing it, &c., to whic 
we alluded on our first visit, has been sold during the 
season. 





A STRANGE CRAFT. 

On Friday last was tried upon the Thames a little vessel in- 
tended for service in Australia, having some distinctive and original 
features. She is named the Mystery, and was built by Messrs. 
Money, Wigram, and Sons, the eminent shipbuilders of London, 
and possesses the novelty of being available as a powerful steam 
fire-engine, being fitted with pumps to be worked from her main 
boilers for that purpose, and is propelled by a pair of half-lever 
disconnecting paddle engines of the collective nominal power of 





| 


how perfect is the expansion, proving it quite possible to work 
and condense steam of a tolerably high pressure in marine engines, 
The boilers are tubular, and fitted with copper superheaters, and 
constructed to bear a pressure of 40 1b. upon the square inch—to 
be used in heavy towing—and have been tested by water to 75 lb. 
On trial the vessel attained an average speed at mile of 11} 
knots, having a mean draft of 6ft., and a displacement of 154 tons, 
the immersed midship section being 864 square feet. By the 
diagrams taken it was found that by cutting off at one-twelfth, 
——., with steam in boiler of 21} lb., engines 
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that by cutting off at four-tenths, with 
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at \ a pressure in boiler of 24 lb., engines 

| | made 48 revolutions, and developed 
a power of 261 horses upon a con- 

MEAN PRESSURE CE STEAM sumption of 54 ewt. of coal per hour, 


for which they are calculated to work. 
That by giving full steam continuous): 
at 28lb. they made 50 revolutions, a 
indicated 331 horses; and that with 
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steam of 30lb. made 52 revolutions, 
and exerted the power of 350 horses, 
It is, of course, not intended to make 
this number of revolutions when 
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working, but the engines have been 
constructed to carry this pressure, in 
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ASL x 27°84 X50 X 8 X2_ 331. valve fully open. - 
33,000 491 X 28-46 X 52 X8 X 2 _ 50 order. to obtain force of steam on 
33,000 as pistons when towing, the revolutions 
m_ of engines being materially lessened 


by the resistance of a vessel in tow. 

i The steam fire-engine of which we 
have spoken is quite unique of its kind, 
and was manufactur by Messrs. 
Appleby Brothers, of Southwark, under 
the direction of Mr. Buckland, and is 
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calculated to deliver 500 gallons of 
water per minute to a height of l50ft. 
It is supplied with double-service bran- 
se ches, hose, &c., asin theregular brigade 
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cutting off 4-10ths. 
491 X 22°85 X 48 X 8 X2_ 96) 





40 horses, which, together with the boilers, were manufactured by 
Mr. George Butchord, of the Milton Ironworks, Gravesend, from 
the specifications and drawings, and under the superintendence, of 
| Edward A. J. Buckland, Esq., late engineer of Northfleet Dock- 
| yard. They have cylinders 25in. in diameter, with a stroke of 4ft.; 
| —stroke of crank 2ft. 9in.—have feathering paddlewheels of the 
| best construction, bushed with African oak, pins covered in gun 
| metal, and are fitted with variable expansion valves working 
| directly upon main slides, and so as to cut off at any part 
of the stroke, from one-half to one-twelfth. The diagrams we have 
examined show the very excellent manner im which they act, and 





Revolutions, 48; steam in boilers, 241b.; expansion Revolutions, 44; steam in boilers, 214 Ib. ; expansion 
valves cutting off 1-12th. 
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engines. 

The following are the principal dimen- 
sions of vessels and engines, length, 
69ft.; breadth, 18ft.; depth, 9ft. 6in.; 
: —| registered tonnage, 105,;%;; draught 
forward, 5ft. Sin.; aft. 6ft. 4in.; mean, 6ft. Oylinders 
25in. diameter; stroke, 4ft. Paddle wheels, 13ft. diameter 
over floats, each wheel having ten floats, 6ft. by 2ft. 2in.; 
dip of floats, 7in. Boilers have a total effective heating surface 
of 1200 square feet, and a grate ditto of 49 square feet. The two 
boilers contain 168 tubes, each 6ft. long by 3}in. outside diameter. 

The Mystery leaves for Melbourne, schooner rigged, in the 
course of a few days. When in Australia she will be employed 
both as a tug and passenger steamer. She has a yacht-like 


appearance, and altogether reflects much credit on all employed in 
ps : 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





ATMOSPHERIC ENGINEERING. 

S1r,—The recent deaths occurring to travellers by the under- 
ground line have caused me to revolve in my mind a scheme that 
long since suggested itself as being not only competent to indicate 
the relative purity of atmospheres, but of effecting atmospheric 
purification. The scheme is functionally ch 1, but will need 
some engineering appliances to carry out. If a statement of parti- 
culars in your influential journal should have the effect of bringing 
into practice a principle that cannot be impugned, my end will be 
answered. To premise, let me observe that every chemist to whom 
I have mentioned the circumstance affecting the underground 
railway agrees with me in the 2 that the case of impurity of 
atmosphere as alleged against that line has been far too highly 
coloured. No one doubts the presence there of carbonic acid and 
sulphurous acid gases—it may be carbonic oxide gas too: as little 
doubt can there be that the gases stated are, when respired, 
injurious. It is altogether 4 question of degree; and viewing it 
thus, we have to remember that the outside atmosphere of London 
holds exactly the same sort of impurities as the inside atmosphere; 
understanding by which that of the underground railway. Looking 
at the circumstances under which this rail way is worked, considering 
thedaily amount of coke burned therein and the limited area of gaseous 
egress, it would be too much to expect that the underground 
atmosphere should not manifest on analysis a larger percentage of 
gaseous impurity (meaning by that, carbonic acid, carbonic oxide, 
and sulphurous acid gas), than is present externally. That there is 
a balance of impurity against the underground atmosphere may 
be taken for granted; which being so, it would be alike satisfactory 
to the public who use the railroad, and the company upon whom 
discredit has been thrown, if some easily workable method could 
be devised and put in practice, of first purifying the underground 
atmosphere —or to generalise, any atmosphere—secondly, of indi- 
cating the exact degree to which purification has been carried. 

We will assume, to begin with, that the proposition is to indicate 
gaseous impurity, merely premising that it carbonic oxide should 
happen to be present, the method contemplated would not be, quoad 
that gas, of avail. The chemical problem of removing carbonic and 
sulphurous acids from any atmosphere where they may be present, 
fixing them by combination, and thus bringing them to the 
condition of being easily weighed, is obvious; and on the small 
scale of ready adoption. Every chemist is aware that a Liebig’s 
bulb apparatus charged with potash solution suffices to the end 
pon What is wanted in order to adapt a Liebig’s bulb 
apparatus to the indication of carbonic andsulphurousacids present 
in an atmosphere, is the means of setting up a current, whereby a 
known volume of air should be driven through the potash solution 
contained in these bulbs. Once secure this desideratum and the 
remaining steps of the operation are obvious. We should first 
want an ordinary gas meter, through which the volume of primary 
air would have topass,and by passing would be registered. Having 
beenemitted from the gasmeter, thesame air would have tobe driven 
through the potash solution in the bulbs. Necessarily all carbonic 
acid, sulphurous acid-—and to this we may add any sulphuric 
acid generated by the sulphurous acid—would be absorbed by the 
potash solution; which would increase in weight proportionately 
to the absorption. The weighing of the bulb apparatus to indicate 
this increase of weight would be nothing new to chemists; it being 
an operation commonly performed, and one that involves no diffi- 
culty. One provision would require to be seen to in the special 
application of the bulb apparatus to the condition indicated, and 
it is this. Necessarily the transmission of air for long periods 
would cause, or rather would tend to cause, evaporation of the 
water of the potash solution; if that evaporated water were 
permitted to escape unnoticed, the loss of weight due to such 
escape would vitiate the final indication of weighing; moreover, it 
must be borne in mind that the atmosphere would be charged 
with steam; which, the conditions of the experiment not requiring 
to be taken cognizance of, should be eliminated from the calcula- 
tion. For these reasons the atmosphere, after leaving the gaso- 
meter and before passing into the bulb apparatus, should be made 
to traverse a tube charged with chloride of calcium in the ordinary 
way; and on emerging from the bulb apparatus shoul! be made to 
traverse another chloride of calcium tu This latter should be 
weighed, together with the bulbapparatus, but not the former; and 
this for reasons which will be obvious. When the structure and 
function of such a compound apparatus are reflected upon, its 
competence to register the amount of carbonic and sulphurous 
acids present in the atmosphere, will be conceded by any chemist 
or other person able to form an opinion on the basis of sufficient 
acquaintance with the principle involved and the means employed. 
So much, then, for the means of registry; we come next to the 
means of purification. Here again any chemist will at once 
concede that, given a potash bulb apparatus large enough, ard a 
volume of air transmitted copious enough, purification of an atmo- 
sphere would be effected. In practice many disadvantages 
would lie against the use of potesh for this use. Siacked 
lime would be much better. Having described principles 
and apparatus thus far, let us see in = manner both might 
admit of application to the special circumstances of the under- 
ground railway. Easily : in point of fact more easily than else- 
where. Thus, were it desired to register the impurity of the at- 
mosphere of a room, or to remove the same by absorption, some 
mechanical means of generating an aerial current—of driving a 
volume of atmosphere through the absorbent apparatus— must be 
devised and put in operation. That is the real difficulty which I 
have had to contend with, or else, as a medical practitioner, I 
should have brought the system into use in domestic chambers 
long before now. In the railway tunnel the means of generating 
the current exist already. A portion of the engine motor power 
could easily be diverted and applied to the working of a piston 
y sper which would maintain a blast whenever, and so long as, 
the engine was in motion. Coming now to practice, what difficulty 
would there be in laying upon the roof of each carriage a flat box 
holding slaked lime; what further difficulty in driving a current of 
atmospheric air through the same? I can perceive none. Engi- 
neers would find none; the case is simplicity itself. Of course I 
am not blind to the fact that ventilatic »*— shaft ventilation 
perhaps—if applied to the Metropolitan tu.mel, would effect a 
great amount of purification. Use ventilation by all means; 
extend it to the farthest possible limits. When these are attained, 
however, let the means of purification begin, if needed; at any 
rate use the registering apparatus, if only for the sake of proving 
in how far ventilation had been effectual. Such is the idea, Sir, 
which I do myself the honour to lay before your engineering 
readers. It admits of much development to other purposes; some 
of which I shall, with your permission, address myself to in your 
ably conducted paper hereafter. What chemistry, to be practical, 
mostly needs at the present time is engineering aid. Mostly, 
chemists are not engineers, and engineers are not chemists. He 
who is fortunate enough to combine in a necessary degree the two, 
will, if I mistake not, open a mine of wealth of inestimable value. 

JoHN Scorrern, M.B. 

Beresford House, Beresford-terrace, Kensington Park. 

[We commend our correspondent’s valuable suggestion to the 
attention of the Metropolitan Railway authorities. There is no 
difficulty whatever in securing a rush of air through the lime 
boxes; the current would be caused by the motion of the train. 
The impure air to be passed through could be taken from the lower 
part of the tunnel, where, owing to the presence of carbonic acid, 
it is most likely to collect, by trunks with funvel mouths, in some 
measure resembling the wind sails used to ventilate the engine- 
rooms of steamships.—Ep. E.] 

















SUPERELEVATION OF THE OUTER RAIL IN CURVES. 
Sm,—An article on curves and gradients, in THE ENGINEER of 





re | on. ¢ Aryew upon @ b ject I have taken a et in 
dw the last ten years, ha been engaged during period 
as an tor of permanent ae an Oa I have during that 
time met many persons similar y en, as myself, who seemed 
to have a notion that it was almost next to impossible for an 
engine to go round a curve without a certain amount of —. 
elevation of the outer rail of the curve, and seemed to have but 
very confused ideas as to what amount of superelevation was 
really necessary for any particular speed or radius of curve; and I 
may also add I have not myself ever seen any instructions issued 
from the head of the engineer’s department ting this; it a) 

to be pretty generally left to the ins r or fneer their 
respective charges what amount of superelevation own ideas 
may lead them to adopt. And I believe there are many men in 
charge of districts of line that have not the most remote idea of 
such a thing as centrifugal force, or why one rail is elevated more 
than the other in a curve. Now as the safety of a line depends 
very much on its form and condition, I think such a state of 
ignorance existing amongst those in charge of permanent way will 
not conduce to that safety. 

Having, very fortunately for myself, on taking charge of my first 
district, fia he advantage of being placed under a thoroughly 
practical and experienced superintendent, who often directed my 
attention to the practice of giving so much superelevation in 
curves, which during my own experience 1 have found to have a 
pernicious and injurious effect on both permanent way and rolling 
stock, my attention was more particularly directed to the 
observation of its ill effects. On my entering upon another district, 
having one of its termini in Leeds, my predecessor on relinquishing 
his charge, pointed out to me everything requiring my particular 
attention, and turning to a siding leading into ironworks, that he 
had great difficulty with, said I was to besureand keep at least 6in. of 
superelevation on this curve, or the engines would get off the line. 
I found there was considerable difficulty to keep this siding right, 
it being a heavy gradient as well as a sharpcurve. An engine with 
difficulty could manage to work itself out; but it was a continual 
source of annoyance, never a week passed but the engine was 
bursting the siding, and of course getting off the line. My 
observation led me to think that this was in consequence of the 
great amount of superelevation. I had it reduced to one-half, it 
was quite self-evident the engine could after that take three or 
four trucks out with it; and it being still further reduced it ceased 
to be any further annoyance, the change resulting in a great saving 
of engine power. 

I have now been in the West of England five years in charge of 
a line where heavy gradients and sharp curves are the rule, and I 
found the superelevation on every curve to be excessive; curves of 
twenty chains and twenty-five chains radius, having 4in. and 5in. 
of superelevation, and others of seven chains radius having 8in., and 
the plunging and struggling of engines running about fifteen to 
twenty miles per hour were frightful. I at once set to work to have 
thecurvesaltered,that is where there was 4in.in a twenty chaincurve, 
I reduced it to lin., and where there was 8in. in seven chain curves I 
veduced it ljin. to 2in., and the result was soon apparent. 
Engines having a 14ft. wheel base run round those sharp curves 
comparatively steadily at fifteen and twenty miles per hour. 
Previously the inner flange of the outer rail used to be shorn or 
ground away by the action of the flange of the wheel, and rails 
had to be changed in consequence. I now find almost an entire 
absence of that shearing away of the rail, and of course there 
must be also a corresponding saving of the flanges of the wheels. 

A careful observer must at once see thatan engine in passing round 
a curve is then of necessity continually changing its direction. The 
outer rail has to compel this change, and here a force or resistance 
is brought into play that is constant at all speeds. For instance, 
take a piece of wood, the outline to be similar to the frame of an 
engine, and try to describe a circle with it, and it will be found im- 
possible to do so without « continual drawing back of the inner 
point of the leading end. An engine is comparatively as rigid, 
having all its wheels keyed on their axles, the inner wheels 
have continually to slip back sufficient to compensate the 
difference of the outer and inner rail of the curve; now the 
inner wheels having one-half of the weight of the engine to carry, 
the outer rail has the friction between wheels and rail due to 
that weight to overcome, and this is the resistance alluded to. Now 
it will at once be apparent if we give superelevation to the outer 
rail we also increase the weight on the inner wheels, and of course 
increase the resistance to the engines working round the curve, 
and the more so as we increase the superelevation of the outer 
rail; and it is this that causes the grinding away of the flanges of 
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that 120 tons of sulphuric acid were formed dail d 
into the atmosphere of Manchester. 
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TECHNICAL EDUCATION, 


nny Wh pm the opening of the Paris Exhibition the British 
press has repeatedly confessed, and not without good reasons, that 
technical education is far more complete and more easy to attain 
on the Continent than in land, 4 Ss other words, that 
industrial classes, especially the wor men, are not as 
a in the useful sciences as their conprires in France, " 
Belgium, and Switzerland. The same remark may be appli 

I suspect, to many gentlemen in England who style themselves 
civil or consulting engineers. 

Surely it is time to seck a remedy for a state of things that 
ought not to exist in this country, the very birthplace of engineering, 
Great improvements may doubtless be effected by the organisation 
of good industrial schools, such as exist in any, and the 
example set by that country should by all means be followed hi 
with or without Government protection. But I beg to subm' 
that such a measure would be insufficient, and that the greater 
most important part of the remedy must be sought in a th 
reform of our system of weights and measures. The results of 
this reform, which I hope to see carried out shortly, will be almost 
immediate; first, it will place the rudiments of the sciences within 
reach of our artisans; secondly, it will facilitate the application 
of science to art and industry, or in other words, engineers’ calcu- 
lations; thirdly, it will establish an connection between the 
trades, measuration in all its branches being equally intelligible to 
all the professions; fourthly, it must and can do more than th 
whatever be the system adopted; it must be such as to be 
understood and Ly by all the civilised nations, so as to 
facilitate the ex on of commorce and the diffusion of know- 
ledge. This last condition can aly Pe realised by the metric 
decimal system, which has been adopted by most of the continental 
states, and appears likely to be adopted all over the world. Ih 
to address you n on this subject, and examine whether the 
metric, or French decimal system, be really the most rational 
the most convenient for scientific or other calculations. In the 
meantime, if we inquire what the decimal crrtem has done for the 
working classes on the Continent, especially in France, we fin 
that it has improved their condition, by enabling them to i 
themselves and their children, in most cases at a trifling cost, 
without leaving the workshop. 

Any person acquainted with the decimal calculation can learn 
the whole metric table of weights, measures, and coinage, in @ 
few hours, as taught in the French schools. I believe that to be 
the reason why any French workman, provided he can read 
knows the four rules of arithmetic, can execute work from 
drawings or specifieations, and ‘‘ measure up.” not only in his own 
special department, but in many others. In fact, it frequently 
happens in France that an artisan or professional man, not fin 
his spécialité sufficiently lucrative drops it, and takes one that 
entirely different from the first—the ¢ is soon effected; 
has no special mensuration to learn. That accounts for the 
versatility of talent for which the foreign, and copecielly tho Paris, 
artisans are remarkable. This versatility would be badly appre- 
ciated by our manufacturers, who are accustomed to obtain 
workmanship by keeping the same men employed for a long while 
on the same article; but in Paris knowl is not acquired at the 
expense of manual ramen nor do I believe it to be in 
country; on the mae, the most learned workmen are us 
the most dexterous. At the Creusot works, where first-class 
machinery only is turned out, the men are not more ignorant than 
in many of the ironworks of the Loire, or of our own 
Country, probably far less, At RonchampI have employed men 
to car the chain who were quite competent to work their owl 
little ‘hema, exercise some trade in the village, and, when 
employed by the railway company, to superintend a gang of work- 
men, keeping their wages and canteen accounts. Not a few of 
these men learnt, in three or four days, to level with the 
level (niveau d’ eau); others, when not employed on the railway, 





both rails and wheels, and the straining of the chair fast g 
besides the great amount of torsion produced, which must tell its 
tale on the crank and other axles, more especially should they have 
a flaw in them. 

I have often when arguing this matter, and trying to impress 
my ideas on the minds of others, had the horse in a circus 
galloping round a ring, pointed out to me how it leans towards the 
centre. So far this is good, but if we take a vertical line through the 
horse as he stands on the plane that line will be at right angles to 
the plane, but when galloping that line would be at an acute angle, 
which in principle would illustrate a cone rolling on a plane. But 
the engine is quite another affair altogether; we do not alter the 
engine in its rotation to the plane, it is the plane we alter, and it 
matters not what amount of superelevation we give to the outer 
rail, the centre line of the engine’s axles and the plane of the rails 
remain in the same degree parallel. I could enumerate many 
more cases that have come under my notice, all confirming me in 
the opinion which I hold that the only superelevation required is 
suflicient to maintain the engines equilibrium on the springs, andI 
am doubtful that on many lines sufficient attention is not paid to 
have the engines properly balanced on their springs, as was the 
case on the Severn Valley a few weeks ago, where the engine 
was loaded two tons heavier on one side than on the other. There 
can be nothing that would cause an engine to mount the rail 
sooner than a case of this kind, where the engine is passing round 
acurve with a great amount of superelevation with the heavy 
side on the inner curve rail, especially should the engine have a 
weak trailing spring. I consider on lines where the speed does 
not exceed fifteen miles per hour, very little if any superelevation 
is required, and at higher speeds less then it is the practice to give 
would be better for both line and engines. 

Pontypool, September, 1867. D. Day. 





SMOKE AND STONE, 


Str,—I thank you for giving prominence to the communication 
on the subject of the decay of stone which I read at the Dundee 
meeting of the British Association, and to the remarks incidentally 
made with respect to the pollution of the atmosphere by sulphur- 
ous products generated during the combustion of coke and coal. 
Irrespective of sanitary considerations, I agree with you in the 
desirability of attempting the economisation of these sulphur pro- 
ducts, now that their amount has been shown by Mr. Spence, 
myself, and others to be so large, and I would at once suggest the 
possibility of employing the higher oxides of manganese for this 
purpose, which, by uniting with sulphurous acid, form a com- 
mercial product—sulphate of manganese —for which there is 
already a demand on the part of painters and dyers. 

I beg leave, however, to direct your attention to the cireum- 
stance that in your leader of 20th September you have inadver- 
tently attributed to me an opinion, held and promulgated in the 
subsequent discussion by Mr, Spence, to the effect that ‘‘ the mere 
obviation of black smoke—smoke, that is to say, in the ordinary 
acceptation of the term—would intensify the objectionable acid 
reaction, and that the fuliginous carbon, smok ited, was to 


be looked upon as being rather a protection than otherwise 8 
the corrosive action of oil of vitriol simultaneousiy evolved.” 
These are points upon which I have not at present any quantita- 
tive data, and upon which, therefore, I am not to offer 
itary aspect of the question might, in this 


an opinion. The sani 





tained their families by coal, either for daily wages or 
by contract; in the latter pA some, be to measure and value their 
own work, under su; ion, of course—not only they did all this, 
but they did it well, and expeditiously. 

Oe eee tell Hs yas Thee 
its applications, an y je to 
only US consider which is the most likely to replace it. The choice 
lies between 10 and 12 as a constant ratio from one end to the 
other, or, as nearly as possible, of the mensuration table. The 
French metric system is not the most convenient for all purposes, 
the standards are in some instances out of the usual dimensions; 
besides 12 is a more convenient ratio for mental calculation. 12 can 
be halved twice, thus—- 


? = 6, and ¢ = 3; 
or it can be divided by 3, and _ halved twice, thus — 
= 
f= 2 Linton 


On the contrary, the quarter of 10 is a fractional — On the 
other hand, again, written calculations are more rapidly effected 
with decimal quantities; the duodecimal measures would offer the 
same advantages to calculators if referred to a duodecimal numera- 
tion, including eleven figures instead of nine; but that is imprao- 
ticable, all nations being accustomed to count on gy rua 

Practically, the decimal system would be the to introduce 
in Great Hala — Gost, — o ez LAT secondly, 
because in most problems (not in spply; ¥ 
because it has already been adopted by se states Resin 9 
we keep up a pay ong, eg a , 

There are a few defects in the French “tableau des poids ot 
mesures” which might be remedied if it were introduced in this 
country. For instance, measuring iron by the cubic metre gi 
very awkward Seasons, wi long rows of ¢; The 
in this instance should be the litre. 

There would be no difficulty in teaching the metric system 
our schools or colleges, but there would occur a very serious one 
it were enforced at t in our rcial operations. This is 
a question for the ‘Legislature oly. However, it is easy to per- 

on 


b 





ive that it is ground Continent; it will probably 
be adopted in Prussia within the next two year 9 must be in- 
troduced in our own country at some period not tant. 

Southsea, Sept. 13th, 1867. B, 0. W. 


system as our 
it really possesses any advantages which would justify its introdue- 
tion into English Saban, and the enormous depreciation in the 
value of enisting Swine and patterns which must as a matter of 
course ensue.—Ep, E.] 


THE FRENCH EXHIBITION, 
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tleman is the 


croire authentique, mais vous ajou' “ This 
more than one 


author—as M. of Paris well 

edition of a work upon the textile manufactures.” 
Je ne comprends pas bien l’intention qui a dicté cette phrase, 

et quelques uns de vos lecteurs ont pensé quelle pouvait étre 


préjudiciable pour moi. 

Fon les membres du jury de la classe dont vous parlez se 
— M. Michel Alcan, auteur d’un livre sur les matiéres 
textiles. 

J’ai effectivement trop conne ce Monsieur que vous voulez bien 
appeler un gentleman ; j’ai eu précisément avéc-lui un procés, et 

@ propos d’un livre de 50f.—ouvrage dont je ne suis pas 
Vediteur, et que d’aprés moi ila publié, sans en avoir le droit. 
puisque j’étais l’editeur d’une édition antérieure non épuisée. 

S'il s’agit de ce livre, et votre article est assez transparent pour 
me le faire croire, je désire que vous sachiez bien que je ne suis pour 
rien dans l’exploitations que vous si ez, et tous ceux qui me 
connaissent savent que loin de préter la main aux exploitations de 
ce genre, j’ai toujours refusé, et je refusé encore, l’insertion de * 
tout article payé, ou de tout article de complaisance, dans mes 
“Annales du Génié Civil,” et dans mes ‘Etudes sur l’Expo- 
sition.” 

Tl est aussi vrai de dire que n’étant ni savant, ni professeur du 
conservatoire, ni membre du jury, je suis forcé d’étre au moins 
quelques chose “‘ honnéte et impartial.” 

Il parait d’aprés votre recit qu’il est des auteurs et des éditeurs 
qui entendent le autrement gue moi. Ceci n’est pas 
mon affaire, mais je désire que vous annonciez a vos lecteurs que 
je suis complétement étranger & ce que vous qualifiez se “‘ little 
jobbing,” et & ce qu’en bon francais nous nommerions d’ignobles 
tripottages, Een, Lacrorx. 








PATENTS OR NO PATENTS? 


S1r,—If some of your readers would state, froin private know- 
ledge, how successful patents have been completed, it would, I 
think, generally appear that the original invention was but a crude 
idea, and that it has been perfected only after much disappoint- 
ment, perseverance, and expense while the manufacturer meets 
with much apathy and even opposition, incurs great expense in 
introducing it to the public, and that to the patent laws solely are 
due the invention, improvement, and introduction of many of our 
best machines. A clever practical mechanic patented a driving 
band. The idea is very simple. Various materials variously put 
together and divers pulleys were tried; many experiments were 
made. After above a year it was made with wooden blocks and 
iron links, The cost was said to have exceeded £1200, all things 
included. 

An inventor with a moneyed partner patented a movement for 
carding engines. The time, patience, and, probably, money, spent 
were great; not until the second year did it sell well. Now the 
poor inventor can drive his carriage. 

I can speak from personal experience of a patent for feeding 
carding engines. The machine now made resembles the original. 
but the first trials were a failure, the materials of the rolls, their 
diameters, speeds, the aprons, all were arrived at by a long series 
of trials, after hoping against hope. Although this was six years 
ago the machine is still being improved. It was difficult to 
introduce it. I send you privately the names and inventions 
alluded to. 

Any one might propose chilled cast iron shot, or steel-faced 
armour plates, or steel-faced rails, or welding guns of wrought 
— coils, They are the real inventors who actually do the 
things. 

Who but | 9 go would have spent the money that Sharp, 
Stewart, and Co. have in experimenting and introducing the 
injector, or that Bessemer spent while the success of his invention 
was still doubted ? 

Some old inventions have not been introduced until patented. 
Few but those actually engaged in perfecting inventions know of 
the wearisome labour and cost; and it is difficult to believe that 
any aware of these things can consider the results otherwise than 
private property. 

A few useful patents cost little money or talent. A multitude 
of useless, unfair, undeveloped, and obstructive patents are given. 
Here reform is urgently needed. W. H. 

September 11th, 1867. 





S1r,—Your lively correspondent ‘‘ F. L.” promises an early dose 
of patent medicine to the ‘‘ blinded manufacturers.” This week 
he is holding the mirror up to nature, that is, ‘‘ according to his 
irresponsible opinion,” for his language to inventors is rabid. He 
quotes Miss Edgeworth and cuts J. S. Mill to pieces with 
scissors, above all he quotes himself. The matter lies in a nutshell. 
The inventor is a benefactor or a complainant, not a fighter; the 
public willingly slumbers and the patentees are eager and wide 
awake. The inventor wishes only to secure the fruits of his dis- 
oo and ae labours ; the public cares only for progress, 
and the patentee has to fight the fight and manufacture the article. 
The inventor may continue his natural monopoly of the idea and 
manufacture for himself. If he is willing to expose the whole to 
the — the law must enable him to bring the secret fairly to 
market, it must protect the buyer of the property in his rights, and 
exact the best process from the manufacturer. It does all this bya 
patent, and with complete success. Whether patentee or inventor 
makes most money the public does not inquire; but between them 
it is a bargain, and between the patentee and manufacturer it is a 


bargain. ComMON SENSE. 
Sept. 13th, 1867. 








Srr,—Your very clever correspondent “F. L.” is no doubt 
correct in thinking that we should be better without a patent law 
than with the existing one, but it strikes me that to do away with 
— altogether would be equal to throwing away dirty water 

fore we have taken the —— of supplying ourselves with 
the purer article. To my thinking the real question in connection 
with patents lies ina nutshell. Make the law especially clear to 
avoid misconstruction, and provide an efficient official inquiry 
office, which shall carefully investigate the novelty of the intended 
patent, with power to reject all such applications as are found not 
new, and the simplification of the patent business would be enor- 
mous. Such an office would at once do away with patent litiga- 
tion, as the careful preliminary investigation would prevent the 
ous of two patents for one and the same object, as is done at 
presen 

The mistake of the greater number of poor inventors consists in 
their having too high an opinion of every crude idea which 
—- itself to their mind, little knowing or caring, as they do, 

hat inventions of any practical value are really the t of 
careful investigation and mature judgment. The first idea of an 
new invention in any particular direction generally presents itse! 
to the thinking mind very soon after the want of improvement is 
felt, and the consequence is that such are frequently produced by 
several people at nearly the same moment. There is, in fact, 
scarcely an invention of importance which has not in the first 
instance been hit upon by several people. Out of these there are, 
however, as a rule only one or two who, by dint of great exertions 
and perseverance, succeed in getting the invention into practical 
shape; and it seems to me only right and fair that the really suc- 
cessful inventor should be rewarded for his perseverance and in- 
telligent application of his powers of reasoning by a protection of 
short duration, — which time others are prevented from 
pirating his ideas, which, once divulged, would otherwise pass at 
once into the hands of the enterprising knave. That the patent 
law as it stands at present does not give this protection there exists 
no doubt whatever, but that it could easily be made to give it 
seems to me to be yy clear. Most laws, if not all, are made 
for the protection of something or other, and if only more trouble 
were taken in iri in 


defining the real object requiring 
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using 
the patentee’s conditions for parting with his own property. 

So much has at various times been written forandgainst tents 
that I do not wonder at your t having all to 
himself. He seems, however, to be so very able a thinker, and so 
well up in the subject, that, although he op’ patent law in toto, 
I think if he were to apply himself to ing a new law, he 
would no doubt produce something very much better than the 
pune concoction; and I, therefore, in the name of suffering 

umanity, as represented by inventors, capitalists, and the public 
in general—always of course exclusive of lawyers—beg of him 
to do so, and to submit his production to criticism in your columns. 

London, Sept. 19th, 1867. NEmo. 





Srr,—‘“‘Is it ible that there is no champion of patent law and 
patent right willing to breaka lance with our correspondent ?” is the 
note you have added to the last production of “F.L.” Now, 
although it seems to me that to attempt to break a lance with 
“F, L.” is something like Don Quixote’s tilt at the windmill, or it 
7 be more appropriate to put it, that to essay answering 
“F. L.” would be just the name as any one attempting to answer 
one of Oliver Cromwell’s hes, for there is so much of “‘ chaff” 
about your correspondents lucubrations, that one must pick out the 
mental pabulum mixed with it much in the same way that the 
Ghoul wife picked up the few grains of rice for her pretended 
meal, as narrated in the ‘‘ Arabian Nights.” However, as an old 
advocate of the inventor’s legal rights (not of the present patent 
laws, though), I have found “F. L,” very powerful as aiding the 
hot weather in stirring up my bile, which now become so much 
affected that I have determined to present myself as an antagonist 
to that “‘mighty champion” of the wrongs of the poor inventor 
and of true political economy, with the hope that some one who 
has more leisure than I have may be induced to follow after me, 
and finally dispose of this new Goliath with his own sword. 

“F, L.” says :—‘‘ Patent law,” by which term I take him to 
mean any law giving a person an exclusive right to exercise his 
own invention, “is a legal interference with the wages of the 
inventor.” How this is so, any more than the law which compels 
us to pay an ordi workman a fair remuneration when he 
finished his work—although he worked without making any express 
stipulation for wages—“F. L.” leaves us to conjecture. The 
patent law does not profess to measure the amount of wages or 
remuneration which the inventor is to receive; it only secures that 
by virtue of the patent there shall be a general obligation on the 
part of all users of his invention to pay or remunerate the inventor 
who has legally established his status by taking out a patent, 
instead of his Seiee obliged to seek precarious remuneration by 
special contracts with each individual he would have to deal with, 
as a needy, perhaps seedy, inventor or secret-monger. That the 
poor inventor too often fares ill under the present law is partl 
due to the very absurd system we have in this country—whic 
exists in many other countries also—of obliging an inventor to pay 
sums of money, which, to him, are very considerable, 
before he can so far obtain the status I have mentioned as to 
enable him to secure the assistance of capital on fair and equal 
terms, and partly from the natural inherent difficulty which must 
always present itself to any one of a pecuniary resources 
who attempts pioneering in any field of industry whatever; it is 
also, in some measure, due to the fact that inventors are men so 
much engrossed with their own inventive ideas that they give 
little time to that study of mankind which is essentially necessary 
to enable a man to hold his own against our men of business at 
the present day; hence, although they may bring valuable crops to 
the market, they may very likely be cheated out of them ere they 
leave its precincts. 

The truth is, that, talk as much as you will about this subject of 
the inventor’s property in his own invention, the justice and ex- 
pediency of his claims to such a property must, in fairness and 
common sense, be rested on the two main points in jurisprudence 
which form the bases of proprictary rights in all things that are 
the subject of such rights, namely, first ——, and labour. 
The fact that it has pleased the wisdom of our legislators to leave 
the law in such a state that we should have to humbly sue to the 
Queen that, as a matter of grace and favour, she would grant 
us a patent of exclusive proprietary right, has nothing whatever to 
do with the true gg me of the case, much less has the 
absurdity of requiring the inventor to By for the 30s. worth of 
parchment and wax the mere trifle of net cash, for signify- 
ing ‘‘ to all to whom the same may come,” that her Majesty has 
graciously ded to grant the petitioner’s request, any 
real bearing on the inventor’s claim to ised as the pro- 
prietor of that emanation of his brain—his invention. If he be 
not the first occupant of that new department of national industry 
that he claims to be, and if there be no invention placed before the 
public in a practical shape by his specification, the law gives him 
no rights and recognises none of his clai 

That the patent law is, at present, in such a state that a large 
number of patentees are the victims of expensive and unsatisfac- 
tory law p ings, is, in a great measure, the fault of the 
opponents of the rights of the inventor, as they have for years past 

ed the efforts of patent law reformers by ——— of the 
most implacable and unscrupulous kind, which gladly been 
made available by the insatiate officials who have been accustomed 
to batten on the money which is wrung from the scanty purses of 
inventors, and have no wish to with their ill-gotten gains just to 
satisfy the inventor and his friends. For as to the general public 
they are profoundly indifferent as to whether the inventor obtains 
his rights or the anti-patent party triumph over him, although the 
— does, indeed, usually concede that the inventor’s claims are 

‘ounded on justice and expediency. 

After all, ‘‘F. L.’s” argument seems to result in this statement 
—that, unless public morality is such that men would, from force 
of conscience, be led to act in a particular manner, it is useless 
for the law to command and enforce action in that particular 
manner—in other words, theft should not be the subject of legal 
prohibition until theft has become generally odious, and this seems 
to imply that the free use of an invention, without being bound to 
remunerate the inventor for its use, is not at present considered 
odious; which, being so—and I fear it is so—it becomes a question 
with me as to what likelihood there is of getting any of these 
wages by the “‘ poor” inventor which “ F, L.” says the patent law 
interferes with, much to his disadvantage as compared with his 
improved prospects under the free competition (thievery) system. 

find that to answer “‘F, L.” at greater would take more 
time than I can spare, therefore I must content m with these 
few remarks. Doubtless, he will find others to do battle with him 
who have a gree interest in the result than I have. 

Temple, 16th September, 1867. F. W. Campin. 








FOREIGN AND COLONIAL RAILWAYS. 
’ ‘WE proceed with our narrative of the works which the Orleans 
Railway Company have now on hand. In the course of 1866 the com- 
y o for traffic two sections of what is known as the 
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Auvergne, on the one hand, and Languedoc, the Bordelais, and 
Spain, on the other hand. from this point of view, the 
opening of the line may have an important influence on the traffic 
of several sections of the new network. Whether this proves to 
be the case or not, the directors are pushing forward the Cantal 
line, so as to bring it into operation before the end of 1868. A 
line from Poitiers to Limoges, commenced in the course of 1866, is 
expected to be opened for traffic next month (October). A tunnel 
near the point of bifurcation on the Poitiers side, and two prin- 
cipal bridges—the first over the Vienne, at Lussac-les-Chateaux, 
and the second over the Gartempe,at Montmorillon—are now com- 
we The other works of art, as well as the earthworks, are also 
ished, notwi ing that they were delayed to some extent 
by heavy rains which fell in the district. The section from Poitiers 
to Limoges will complete a great transversal line from La Rochelle 
to Lyons and Geneva, and in this respect it is not without import- 
ance. The local traffic is not likely to be large; nevertheless, iron 
minerals exist in abundance in the neighbourhood of Montmorillon, 
and it is probable that a movement of exchange will be established 
between these minerals and the products of the collieries of the 
Ahun basin. Quarries at Chauvigny are also likely to put a con- 
siderable tonnage on the line. On a line from Commentry to 
Gannat, asection between the point of bifurcation near Commentry 
and the La Pey station, without being completely finished, is 
used for the conveyance of coal from the mines of the St. Eloi 
concession. Further on, a small section of 13 miles is in a very 
advanced state; and contracts for two tunnels have just been let. 
For the remainder of the line the route has been determined on, 
and some detailed surveys only remain to be made. A commence- 
ment is also being made with the works between Louroux and 
Gannat. Surveys of a line from Tours to Vierzon have been com- 
leted, and the definitive plans for a distance of 643 miles have 
n under the consideration of the Government since March, 1866. 
The route is maintained continuously on the right bank of the 
Cher, and it does not meet with any serious obstacle until it 
reaches the passage of Montrichard. At this point, however, it 
becomes necessary to construct two tunnels, having a collective 
extent of 3356ft. The other works of art are without importance. 
The plans prepared by the rape pod have been the subject of official 
inquiries in the departments of the Indre, the Cher, the Indre-et- 
Loire, and the Loire-et-Cher; and the result has been favourable 
to the company, which, while waiting for the final official approval 
of the route, has been pushing forward the necessary detailed 
lans. Next on the list of the company’s new lines come branches 
rom Libos to Cahors, from Villeneuve d’Agen, from Tulle, and 
from Aubusson. The definitive route of the first of these branches, 
which is at the same time the most extensive and important one, 
was approved by decisions of July 27th, 1865, and January 10th, 
1866. The total length of the line will be 32} miles, and it will 
comprise four bridges over the Lot, and three tunnels, having a 
collective length of 2013ft. Arrangements have been made for the 
acquisition of the necessary land this year. Upon the Villeneuve 
d’Agen, Tulle, and Aubusson branches surveys are still being 
pursued. With regard to another line, from Bréves to Limoges, it 
is stated that the preliminary formalities which have to be carried 
through will occupy the remainder of this year and the qronten pest 
of next year. It is expected, however, that the works will be 
seriously commenced in 1869, so as to admit of the opening of the 
line in 1871. 

The shipments of railway materials to British India were com- 
menced in 1853, but they did not attain -— importance 
until 1856, when they amounted to £347,233. In the next nine 
years they were on a very considerable scale, having amounted in 
1857 to £950,967, in 1858 to £989,552, in 1859 to £1,233,578, in 
1860 to £1,706,002, in 1861 to £1,903,304, in 1862 to £1,509,580, in 
1863 to £1,165,852, in 1864 to £1,267,240, and in 1865 to £685,632. 
It is important to note in connection with Indian railways that 
the Goverment of Bombay has ordered a special survey to be made 
of the lines of the Great India Peninsula system, in consequence 
of the recent alarming accidents which have occurred. Thereis no 
doubt that extremes of temperature and sudden floods will always 
try to the utmost the works of the Indian lines. 

We have before us a series of tables as to the position of the 
various railways of Belgium at the close of 1865. At that date 
the extent of the lines in operation in Belgium was oo 1605 
miles, which had been constructed at a total cost of 841,260, 
and the net profit realised during 1865 (including guarantees given 
by the State in some few cases, and amounting altogether to 
£25,548) was £1,456,864. At the close of 1863 (two — 
viously) the extent of line worked in Belgium was 1256} miles, 
constructed at an aggregate cost of £23,587,625, the net a of 
the year, including the guarantees of the State, being £1,197,329. 
The increase of Belgian railway mileage during 1864 and 1865 
would thus appear to have been 348} miles, while the capital ex- 
pended during the same period would seem to have been £2, 253,635, 
the increase in the net revenue acquired, comparing 1865 with 
1863, being £259,535. The Belgian railway network is very much 
sub-divided among various companies, the 1605 miles in operation 
at the close of 1865 being in the hands of no less than twenty-four 
different concerns. Ths only considerable lines are the State 
system, the Sambre and Meuse, the West Flanders, the Dendre 
and Waes, the Luxembourg, the Antwerp and Rotterdam, and the 
Liege and Limbourg. The net profit realised for 1865 each 
company (including guarantees given in four cases) was at the fol- 
lowing rate on the capital expended : State system, 7 ‘24 per cent. ; 
Antwerp and Gand, 8°80 per cent.; Sambre and Meuse, 3°70 per 
cent.; West Flanders, 3°60 per cent.; Tournai, Jurbise, and Has- 
selt, 6°75 per cent.; Dendre and Waes, 7°45 per cent.; Luxem- 
bourg, 3°88 1 per cent.; Antwerp and Rotterdam, 6°20 per cent.; 
Lierre and Turnhout, 4°50 per cent.; Pepinster and Spa, 7'30 per 
cent.; Centre, 3°95 cent.; Lichtervelde and Furnes, 4°00 per 
avre, 3°50 per cent.; Chimay, 1°40 per cent. ; 

cent.; Hainaut and Flanders, 2°11 per cent. ; 

Liége and Maestricht, 2°00 cent.; Eecloo and Gand, 3°55 per 

cent.; Eecloo and Bruges, O31] cent. ; Liége and Limbourg, 0°89 

per cent.; Bruges and Blankenberghe, 4°50 per cent. ; t and 

Aix-la-Cha; 2°45 i cent.; Haut and Bas Flénu, 15°00 per 
‘am 





ur and Liége and Givet and Namur), 
5°85 per cent.; North Belgian (Charleroi and Erquelinnes), 6°55 

cent.; and North Belgian (Mons, Hautmont, and St. Ghistain), 
0) percent. The average return realised upon Belgian railway 
property in 1865 would thus ap to have been 5°60 per cent., or 
about 1} per cent. in excess of the corresponding result attained in 
Eng Nothing but rigorous economy, an absence of competing 


lines, and a careful adjustment of i could ibly have 
secured such a result ns this. It <altedeod, re that 
the ee eee in Belgium at the close of 
1865 had been brought into effective working at an average outlay 
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of £16,104 per mile, while the 13,289 miles in wor gat the 
same date in Great Britain and Ireland had cost aetna e vast | 
sum of Ew yam or £34,274 per mile. It is right to observe | 
that the British Government gives no guarantee on British home 
por homey but the guarantee given on Belgian lines only figures in ' 
the average net returns secured by the companies to the extent of 
one-tenth per cent. The ratio of working expenses to traffic 
receipts upon ie Belgian lines varied very considerably in _ 
amoun upon the Lichtervelde and Furnes to as much as 93 pe’ 

cent., while upon the Charleroi and Erquelinnes section of the 
North Belgian system it was as low as 32,per'cent. 
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Grants and Dates of Provisional Protection for Six Months. 
2231. JOHN BIRCH, Birmingham, ‘‘ Improvements in machinery for cutting 
into lengths tapes or wax threads for vesta matches, and placing the said 
lengths in laths or clamps, and for cutting into lengths ‘spills or other strips or 
rods.”—Ist August, 1867, 

2213. EDWARD BROWN ‘Wizson, Bolton, Lancashire, “ Improvements in 
furnaces.”—12th August 1867. 

2341. GEORGE BUXTON, Fenton, Staffordshire, and SAMUEL BANN, Crewe, 
Cheshire, “ Impr ble to axles of engines and carriages fur 
railways and other roads. "14th August, 1867. 

2383. ALEXANDRE MARTIN. Midd'e street, Clothfair, London, “ Improv ements 
in apparatus for uniting the brims to hat shapes or foundations.” 

2387. ALEXANDER SOUTHWOOD STOCKER, Artillery-street, Bermondsey, 
London, “ Impr« ‘verments in en and in the manulacture of caps or covers 
for the same.” —20th August, | 

2389. JOSHUA MURGATROYD, Heaton Norris, Lancashire, “ “ Improvements in 
the construction o' steam boilers, 

2391. CHARLES EDWARD HALL, Meadow-lane, Leeds, Yorkshire, ** Improved 
means or apparatus for hoeing, thinning, or chopping out turnips or any other 
root crops requiring such process.” 

2393. JOHN ROBINSON and JOHN SMITH, Rochdale, Lancashire, ‘‘ Improve- 
ments in applying motive power to saw frames.” 

2395. CHARLES WILLIAM SIEMENS, Great George-street, Westminster, 

in and in p s and in connection 
therewith, principally applicable to 

2399. JOHN MANGNALL, Glasgow, Tanabe, N. B., 
elastic mattresses.”— 2ist August, 186 

240!. AARON SMALLEY, Preston, BENSAMIN CROASDALE, and WILLIAM 
LAURENCE LOWE LEAVER, Blackb hire, ‘Certain improve- 
ments in looms for weaving. 

2403. JOHN NEWARK, Coventry, Warwick, “‘ Improvements in breech-loading 
fire-arms.” 

2405. ROBERT KING, JOHN LOWDEN, and WILLIAM GARTSIDE, Oldham, 
Lancashire, *“ Certain improvements in carding engines ”’ 

2411. HENRY HIGGINS and THOMAS SCHOFIELD WHITWORTH, Salford, Lan- 
cashire, “ Improv: ments in machinery for preparing cotton and other fibrous 
materials for spinning.” 

2413, JOHN MCINTYRE, Jarrow, Durham, “Improvements in the mode of 
covering and protecting iron plates from the action of sea water.”—22nd 

















“‘Improvements in 





August, 1867. 
2415. FERDINAND ZIFFER. Bury, and WALTER GOODBRAND, Salford, Lanca- 
“*Improvemen:s in the method of warming carriages employed in the 
conveyance of passengers on railways.” 
2419. WILLIAM SHORROCK ASHTON, Darwen, Lancashire, ‘Certain improve- 
ments in metallic packing to be employed for the ‘ glands’ and ‘ stuffing 
boxes’ of valves orcy!inders used for steam or liquids.”— 23rd August, 167. 


25.0. — HaWORTH, Thorneliffe, O!d ‘Trafford, near Mauchester, “ Tram- 
ways and carriages ior the same.” —25th September, 1860, 





Notices of Intention to Proceed with Patents. 

1382. GEORGE MCKENZIE, Glasgow, Lanarkshire, a Improvements in 
the manufscture of illuminating gas.”—|0th May, 1867. 

1408. GUSTAV ADOLPH NEUMEYER, Débitz, nly “ Improvements in gun- 
powder for mining pu 

1412. HENRI ADRIEN BONNEVILLE, Porchester- ormeeh, Dae Bayswater, Middlesex, 
“an eS washing powder.”—A communication from Louis Laclam and 
Barthelemy Adolph Guyot, Aubin, France. 

1419. EDWARD FIELD, epee -chambers, Adelphi, Westminster, ‘‘ Improve- 
menis in and steam.” 

London, ‘‘ Improvements in 

applying the same.”— 13th May, 1867. 

1424, BENJAMIN BARRETT and HENRY a Birmingham, “ Impro 
ments in or additions to egg boilers for the table.” 

1428. EDMUND WALKER, London-street, London, “Improvements in wind- 
lasses." —14th May, 1867, 

1431. CLARENCE BRAZIL, Chorley, and ROBERT GRIME, Preston, Lancashire, 
** Improved arrangements and — for wetting and drying wefts or 

yarns to prepare them for weavi: 

1432. HENRY CRAVEN BAILDON, "Edinburgh, Midi 
* nature printing’ from plants, leaves, or other natural objects.” ed 

1435, CHARLES PERRY, Shipley, near Bradford, Yorkshire, ‘‘ An improved 
machine for flattening hackle pins or comb teeth employed in machines for 
combing wool or other fibrous substances.” 

1436. WILLIAM CLARKE, Gateshead, Durham, and EDMUND WALKER, Poplar, 
Lendon, ‘* Improvements in apparatus for raising or moving heavy weights.” 

1438. JAMES CHARLES ELLISON, Shelf, near Halifax, Yorkshire, *‘ A machine 
or for ing the » metallic plates, or other substances 
from the folds of fabrics used in the process of pressing.” 

1439. GEORGE NIMMO, Jersey City, New Jersey, U.S., “ An improvement in 
metal wheels for r-ilroad cars and other vehicles.” 

1443. EDMUND EDWARD, Buckingham-street, Adelphi, London, “ Improve- 
ments in apparatus for treating mineral substances.” — 15th May, 1867. 

1455. JULIEN DENIS, Stamford-street. nee gee Surrey, “ Improve- 
ments in the and pre of fibrous substances or vegetable 
matters as pulp for the manufacture of paper, and in apparatus tor the same.” 

1456. FREDERIC PELHAM WARREN, East-court, Cusham, Hants, ** Improve- 
ments in tobacco pipes.” 

1459. AUGUSTINE ANGOT, Passages des Petites Ecuries, Paris, ‘‘ An improved 
spring petticoat.” 
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ventilating, heating, and ay ete hot-houses, malt-houses, and other vuild- 
ings and residences.” — , 1867. 
2189. —— Gennes a au : WILLIAM Ley Darlington, run “Im- 
in the of iron in the production of ‘ feding’ for 
aoa of iron in the pean ef suhnetient — 19th 
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ll Park t, Surrey, “Tm- 





2223. RICHARD BOYMAN TROYMAN, k 
Cee the Pm 4g spain vessels and aerial conveyances 


reaction.”— 1st Angust, 1867 
2313. EDWARD RROwN Witeox, Bolton, Lancashire, “ Improvements_in ‘fur- 
Craven-street, Westminster, ‘‘ Improvements 


naces.”—12th August, 1867 
= WILLIAM WILMER 
in indexes or tell-tales, applicable to fluid meters and other counting or 
measuring apparatus.”—\7th August, 1867. 
ag = JOHN HANSON, The Bush, Antrim, Ireland, ‘I agricul- 
ts 





improvements in 
ral apparatus for spacing and digging roots.”—-24th August, 1867. 
1440. JOHN WHITMARSH WEBB, Woolwich-common, Kent, * 
in reefing topsails from the deck.”—27th August, 1867, 


All persons having an interest in opposi 
should leave particulars in writing of their 


ing any one of such applications 
objections to 
the office of the 


such at 
of Patents, within fourteen days dean 


List of Gpestientiqns Published during the week endin 
21st September, 1867. ° 
28, 8d. ; 388, 4d.; 389, 10d.; 391, 4d. ; 302, 10d. ; 393, 1s. 4d. ; 804, 4d.; 
895, 104. ; 396, 84 ; 397, 10d. ; 398, 1 10d. ; 899, 1s. 6d. ; 400, lod. ; 401, Sd. 
404, 4:1, ;°405, Set, ; 407, 4d.; 498, 8d; 409, 4d. ; 410, 25.; 411, Sd.; 412) 4; 
418, 4d.; 414, 8d ; 415, 4d. ; 416, 8d. ; 417, 4d. ; 418 2s. 10d. ; 419, 6d.; 470, 
10d. ; 421, 4d. ; 422, 44.; 423, 4d. ; 424, 4d. ; 426, 10°. ; 427, ; 423, Ot: 
42), 3 480, 8d, ; 481, 4d.; 432, Is. 4d! 483, 4c. ; 434, 40. : 485, lod; 
436, 8d. ; 437, 6d. ; 3 409,100. ; 440, Le. 10d, ; 441, Sd. ; 442, 10d. 5 
443, 4d. ; 444, 10d.’ ; 450, 8d.; : 451, 4d. ; 455, 84. ; 3 745, 10d. ; 1686, 6d. 
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of the amount of price and postage. Sums exceeding 5s. must be remitted b: 
Post-office Order, made Fm boomed at the Post-office, 5, High Holborn, to Mr. 
Bennet Wooderof, Her Patent-office, Soathampton-buiidings, Chan- 
cary-lane, London. 





ABSTRACTS OF SPECIFICATIONS. 





1461. ANDREW LINMERE DOWIE, Glasgow, Lanarkshire, N.B., “ Imp 
ments in treating iron to obtain metallic compounds for various uses.” 

1463. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“ Improvements in water gauges for steam boilers.”—A communicativn from 
Ambrose George Fell. New York, U.S. 

1464. WILLIAM ROBERT LAKE, Southampton: buildings, Chancery-lane, London, 
** Improvements in the manufacture of white lead.”— A communication from 
Thomas Mara Fell and Ambrose George Fell, New York, U.S. 

1465. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“ An improved mode of producing chloride or oxychloride of lead, and treat- 
ing the same for manufacturing white lead.""—A communication from Tho:nas 
Mara Fell and Ambrose George Fell, New York, U.S. 

1466. GEORGE BERNHARDT, Radcliffe, L oT 
applicable to ‘throstle’ ahd doubling frames and machines « of like _ AF 
for spinning twisting, and doubling fibrous materials,” 

1468. EDWARD WEBB, Worcester, “ Improvements in looms for weaving hair, 
cloth, and other analogous fabrics.” 

1471 JOSIAH LATIMER CLARK, Westminster Chambers, Victoria-street, West- 
minster, ** Imp: in app for communicating between the pas- 
sengers, guards, and engine drivers of a railway train.” 

1474. JAMES THEODORE BLAND and EDWARD JOHN BLAND, Broadway, 
London. fields, Hackney, and THOMAS BREVETOR, Ash-grove, Hackney, “An 











2423, GEORGE ALLIBON and EDWARD WILSON, Worcester, * Imp: 
im apparatus or gearing for steering ships.” 

2425. ATWOOD WIGZELL and EUSTACE WIGZELL, Sowerby Bridge, Yorkshire, 
** Improvements in or applicable to Juckes’ furnaces.” 

2427. JOHN HANSON, The Bush, Antrim, Ireland, “ Improvements in agricul- 
tural apparatus for spacing and digging roots.” 

2431. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“+ Improvements in cartridges for breech-loading fire-arms.”—A communica- 
tion from John Webster Cochran, New York, U.S. 

2433. FREDERICK JOHN CLEAVER, Red Lion-street, London, “ Improvements 
in screw presses and apparatus for pressing and moulding soap, or for pressing, 
moulding, packing. or stam; ing other materials."—24(h August, 1867. 

2435. WALTER CHRISTOPHEK THURGAR, Norwich, *‘ Improvements in appa- 
ratus for regulati:g the supply of gas to burners.” 

2437. WILLIAM ROBERT LAKE Southampton-buildings, Chancery-lane, London, 
“ A new green colour.”"—A communication from Edward Wiederhold, Cassel, 
Prussia.— 26th August. 1867. 

2439. WILLIAM MUIR, Pessina, London, “ Improvements in ma- 
chinery or apparatus for stitching or o: i and uniting fabrics.” 

2441. WILLIAM EDWARD GEDGS, W ellington street, Strand, London, “ An 
improved machine intended to divide, — or crush all substances capable 
of bei more all, and horny substances of every kind 
for converting them into manure.”—A communication from Eugéne Anduze, 
Passage des Petites Ecurics, Paris, 

2443. JACQUES AUGUSTE ALFRED ETAIX, Brydges-street, Covent-garden, 
London, “ Improvements in hand screw propellers.”—27th August, 1867. 
2445. THOMAS SAGAR and THOMAS RICHMOND, Burnley, Lancashire, ** [m- 

provements in lvoms for weaving.” 

2447. JAMES EDWARD BOYCE and RUBERT HARRINGTON, Birmingham, 
** Improvements in umbrellax and parasols.” 

2449, GEORGE GRAINGER TANDY, Aneiley-road, Penge, Surrey, “ Improve- 
ments in the preparation of vulcanisable compounds, and in the manufacture 
of articles therefrom.” 

2451. JOHN ELLIOTT, Southampton, Hants, “Improvements in machinery 
used in cutting coal stone, slate and other minerals, and in forming tunnels 
and galleries, ard for other quarrying purposes.” 

2455. WILLIAM BORTHWICK SMITH, Coventry, “ An improved construction of 
lever watch movements.”"—28th August, 1867. 

2457. JOHN MACINTOSH, North Bank, Regent's Park, and WILLIAM BOGGETT, 
Lindsey House, Chelsea, London, ** Improvements in springs :or boots aud 








shoes. 

2461. JOSEPH DOUGLAS, Bloomsbury-street, London, “Improvements in the 
means of ventilating and regulating the draft of close fire ranges or 
kitcheners.” 

2463. JOHN DYSON and GEORGE WALTER DYSON, Tinsley, and STEPHEN 
MARTIN, Sheffivid, Yorkshire, “ An improved mode ot cutting up iron and 
steel rails and rail ends in order to utilise them.” 

2465. WILLIAM MUIR, Claverion-street, Pimlico, {Westminster, “ Improve- 
ments in apparatus for starting, propelling, and stopping railway trains or 
carriages and ships or vessels ” 

2467. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improved steer- 
mt. A communication from Tnomas William Murray, New 

‘or! 
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2469. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
5 a ."—A communication Thomas William Murray, New York, 





Patents on which the Stamp Duty of £59 has been Paid. 





2278, FREDERIC YATES, Birmingham, ‘ Manufacture of iron and stecl.”—17th 
4. 


, 
2329. THOMAS WALKER and THOMAS FERDINAND WALKER, Birmingham, 
“* Means or apparatus for the utilisation of sewage matters.’ —22nd September, 


1864. 
2404. WILLIAM FREDERICK HENSON, New Caverdish-street, Portland-nlace, | 
jon, “Railway carriage buffers and other springs.”—30¢h September, 


4. 

snot. WILLIAM PRICE STRUVE, Cum Avon, Taibach, South Wales, “ Slabs or 
blocks of maileabie iron” — 20th September, 1864. 

2315. EDWARD 1HOMAS HUGHES, Chancery-lane, ‘London, “ Fan employed for 
ventilating.” —2tst , 1864. 

2507. GEORGE COLES, Gresham-street West, London, JAMES ARCHIBALD 
JAQUES, and JOHN AMERICUS FANSHAWE, Tottenham, Middlesex, ** Mauu- | 
facture of bags, &c.”—1tith October, 1804. 

2364. HENRY BENNISON, Burrage-roud, Plumstead, Kent, *‘ Fluid meters.’— 

464 


27th Sept . 1864, 
oe. 4 JOHN CLARK, Bow, Middlesex, “Axle boxes, &c.”—22nd September, 


2338. WALTER BENTLEY WOODBURY Manch “ Producing, by the ald 
of photography, surfaces in * 1elievo’ and j intaigo’ upon aluminous and 
other suitable materials.”--23rd September 

oS HOWARD AIDD and JAMES sh a MATHER, Manchester, 

—2srd Si 











1864. 
2361. JAMES MACKAY, Aighuurth, near Liverpool, “ Projectiles.’ —27th Sep- 
tember, | 


2397. GEorGE HASELTINE, S uthampton-buildings, Chancery-lane, London 
* Labels.” —29th September, 1864. “ _ | 





Patents on which the Stamp Duty of £100 has been Paid. 
2264. HORATIO STEAD and HENRY GLEDGILL, Halifax, Yorkshire, “Finishing | 
textile fabrics.” — oth September, 1800. 
2292. JOHN b--y anc JOSEPH + ASH, jun., Coventry, “ Frillings for wearing 
outs 20th September, 160. 
HOMAS BARNETT, Beverley, Yorkshire, “Drying grain, &c.”—10th | 
October, 1800. i dane sath 
2348. MORITZ JACOBY ~ mies STON Nottingham, ‘* Manufacture of 
lace.” —27th September, 1 = — 


for more regulating the supply of water or 
other fluids to cisterns or other receptacles, and for economising the trouble 
and ¢xpense connected therewith.”—17th May, 1867. 

1484, WILLIAM EDWARD GEDGB, Wellington-street, Strand, London, ‘* A novel 
system of cartridge fur Lefaucheux and other guns,”— A communication from 
Joseph Audouy. Faubourg St. Martin, Paris. 

1485. JAMES LEE NORTON, Belle Sauvage-yard, Ludgate-hill, London, ** Im- 
— in drying malt and also brewers’ and distillers’ grains and spent 


1486. JAMES LEE NORTON, Be'le Sanvage-yard, Ludgate-hill, London, “Im- 
hinery for washing and drying wool and other materials.” 





P in 
—18th May, 1867. 

1490. HFCTOR AUGUSTE DUFRENE. South-street, Finsbury, London, “ Im- 
provements in beer and other like engines.”—A commuitication from Celestin 
Rohon, Douzy, France. 

1494. HUMPHREY CHAMBERLAIN, , Wakefield, Yorkshire, ‘* Imp’ t 
steam boiler and other furnaces.” 

1495. JOHN GARRETT TONGUE, Southampton-bulldings, Chancery-lane, London, 
** Improvements in the arrangements and construction of furnaces for steam 
boilers and various other useful purposes.’ — A communication from Emmanuel 
Minary. Besancon, France. 

1499. WILLIAM MCINTYRE CRANSTON, Upper Thames-street, London, “ Im- 
provements in reaping and mowing machines.” ~A communication from 
Walter Abbott Wood, Hoosick Fall, New York, | Us 8. a La 1867. 

1502. JOSEPH DAVIES, High Park-road, S h “Im- 
= in machinery for folding sheets of paper e r other fi fabric or ma- 
terial.” 

1504, JOHN GOUGH, Kirby-street, Hatton-garden, London, “ Improvements in 
arming presses ‘or producing devices on the covers of books and other articles.” 

1506, GEORGE HURDMAN, W.lverh hire, ‘* Improvements in 
charcoal box irons.” 

1513. ANDREW BARCLAY, Kilmarnock, Ayr, N.B, ‘‘ Improvements in appa- 
ratus for injecting and ejecting liquids and fluids.” 

1516. JOHN MABSON, Newcastle-upon-Tyne, “Improvements in sewing ma- 
chines.”—2ist May. 1867. 

1517. DANIEL ADAMSON, Newton Moor Ironworks, near Manchester, ‘ Im- 
provements in furnaces for hea'ing wre air stoves of blast furnaces, and for 
other purposes, and in utilising the products of combustion from such stoves.” 

1520. ag HARGREAVES, Appleton. within- Widnes, and THOMAS ROBINSON, 
Widnes, Li in the manufacture of steel and soft 
iron from cast iron. "2nd. May, 1867. 

1534 ALEXANDER MELVILLE ( ‘LARK, Chancery lane, London, “Tmprovements 
in typographic printing hi —A from Auguste Hippo- 
lyte Marinoni, oulevart St. Martin, Paris.—23rd May, 1847. 
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The following descriptions are made from Abstracts prepared 
ENGINEER, at the office of her y Majesty's Commissioners 


Class 1.—-PRIME MOVERS. 


‘Sackading Pent Geen end otter Es ‘orse, Wind, and 
‘ater Mills, Gearing, Dodee Kinng ae 

422. R. SHAW, ae ** Construction of motive power engines.”~—Dated 15th 
February 1867, 

This invention relates to a new distribution or arrangement of the parts of 
motive power engines driven by steam, water, or other elastic, or so called in- 
elastic fluid at pressure, and has for its object to provide a compact and durable 
engine suitable for general use. Within a cylinder provided with a valve to 
regulate the admission of the steam or other fluid the inventor places a piston 
made larger or deeper than those now in use. The said piston is caused to 
reciprocate as in ordinary motive power engines, but instead of having the 
usual piston rod connected thereto, and led away through the end of the 
c) linder to a crank or its equivalent connected to the shaft to make such shaft 
rotate it, the said piston is fitted with an eccentric and a oy or crank within 
itself, The said eccentric or crank is secured on the main shaft which passes 
transversely through the cylinder and piston, and by these parts the recipro- 
catory motion of the piston is converted Into rotatory of the main shaft; the 
plate framing, bearings, connections, and appurtenances requisite in or.Jinary 
motive power engines are provided.— Not proceeded with, 

448. A. BENIEST, Ghent, Belgium, ‘‘ Governors for regulctirg the movements of 
steam engines that they never can deviate from the speed required.”— Dated 
19th irons. 1867. 

For this purpose the engine to be regulated is caused by suitable gear to give 
motion to a chain pulley, round which an endless chain passes, and the same 
chain also passes around another pulley which is geared with an escapement 
wheel retained by an escapement like that of a clock, so that It can rotate only 
tooth by tooth at a speed which is rey, lated by the length of the pendulom 
connected with the escapement, or it m‘iy be by other similar regulation. The 
endless chain hangs qui:e loosely between the two pulleys, and on the chain 
between them there rides a third pulley, which is plain or has no chain teeth 
upon it, and to this pulley a weight is attached. The rotation of the chain 
pulley, which is driven by the engine winds up the slack of the chain between 
the two chain pulleys and tends to raise the weight. The rotation of the other 
chain pulley is caused by the weight hanging upon it, and tends to lower the 
weight at the speed that the pendulum or regulator permits. Thas, then, 
if the chain pulley driven by the engine revolves faster than that which is con- 
trolled by the pendulum or regulator, the weighted pulleys rise, or if slower than 
it descends. By suitable connections the weighted pulley is caused to give 
- _ to the throttle valve or other controlling gear of the engine.—WNot pro- 


Sor THE 
Patents, 


467. te > GAMBLE, Ey tg ‘oes lane, Essex, “ Lubricating appa- 
— Dated 2 

This a ae has = its object the absorbing of lubricants in steam, alr, or 
other gases, or combination of gases in steam or other engines, or apparatas 
requiring the lubrication of their working or wearing parts exposed to such 
gases. The invention consists in a metallic casing, constructed in one or more 
pieces in the height, and placed in an uprght or nearly an upright = 
This casing is, by a plain partition or otherwise, divided into two parts, the 
one being the receptacle for the lubricant, and the other exercising the function 
of diffusing or absorbing of the lubricant by the steam, air, or other gas. The 
latter may be provided with one or more projecting inside edges, and contains 
several pipes or sets of pipes, diaphragms, or discs, and deflectors or shicids 
arranged inside, these pipes communicating with a cock, and are: a 
the steam or gas inlet pipe or pipes. This pipe is by preference placed wu 
terminates in the middle, and \s provided with one or more deflectors or shields, 
or similar contrivances at its mouth or outlet in the casing, for the pus 
pose of breaking the force or current of and diffusing the steam or gases. 
Secondly, the lubricating or outlet pipe 4 pipes which at ite upper extremity 
is provided with slots or perf dend with asuitable 
or openings, and having attached to its io cuteide circumference below the slots or 
one or more of the diaphragms or discs above-named. Thirdly, the 








1552. JAMES MURDOCH NAPIER, York-road, Lambeth, Surrey, “ Impr 
in appliances for -erving mustard.”— 24th May, 1867. 


surface regulating or water overflow pipe or pipes, 
point disch into the ouilet or lubricating pipe ; 





1554. ALLEN OLDROYD, Clapton, Middlesex, ‘* in the fi 
ture of tobacco and other pouches, part of such improvements being applicable 
to the frames of other bags or rece ptacles. 

1556. ISHAM BAGGS, High Holborn, London, and FREDERICK BRABY, Dept- 
ford, Kent, ** imp in the and utilisation of certain 
ferruginous. salts and solutions.”. —25th May, 1867. 

1560. HENRY BERNOULLI BARLOW, “Tmor appa- 
ratus for coupling pipes."—A communication ‘from Messrs. ~4, "Baten 
— jun., and Julius Bigot-Renaux, Rue St. Sébastien, Paris.—27th May, 








1573. FLORENT JOSEPH VANDENVINNE, Brusse’s, Belgium, “ An improved 

machine or plough tor clearing or grobbing up uncultivated land.” 

1578. HENRY COCKBY and FRANCIS CHRISTOPHER COOKEY, Frome, Somerset- 
shire, ** Improvements in seal or dip pipes in connection with gas and other 
retorts.” 

1580. WILLIAM MITCHELL, Northwold, near Brandon, Norfolk, “An improved 
food for shee and other animals, ’— 28th May, 1867. 

1606. JAMES ASTBURY, Smethwick Foundry, near Birmingham, “ Improve- 
ments in cast‘ng Bessemer metal steel, and other metals.” —30th May, 1867. 
1620. The Right Honourable JAMES, EARL OF CAITHNESS, Hill-street, London, 

* Improvements in ships’ compa-ses.’ —3!s¢ May, 1867. 

1625. THOMAS POULTNEY, Langham Hotel, London, “ Improvemen's in the 
construction of rev: 1 ing fire-arms.” 

1626. THOMAS POULTNEY. Langham Hotel, London, “ Improvements in breech- 
loading fire-arms.”—Ist June, 1867. 

1678. WILLIAM WILSON WOOD and JOHN WOOD, Don Doiler Works, SheMeld, 
Yorkshire, “ Improvements in the mode of fitting the tubes in the flues of 
Cornish and «ther steam boliers.”—7th June 187. 

1714. JOHN HENRY JOHNSON, Lincoln’ . inn-fields, London, “ nee agen to in 
rolling and shaping metals, and in 'y or mployed 
therein.”—A communication from Hippeiyte Ulysee Pein and yee Marie 
Gaudet, Rive de Gier, France.—1'th June, 167. 

172!. JOHN MILLWARD, Birmingham, “A combined step cover and wheel 
fender for carriages and other vehicles.”—A communication from Juhn Wood 
Gosling, Cincinnati, Ohio, U.S, 

1728. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improvements 
in the manufacture and treatment of white lead, and in apvaratas connected 
therewith "—A communication from Robert Griffith Hatfield, New York, 
U.S — 12th June, 1467. 

1731. AUGUSTE CAHEN LION, Paris, “ Imp fn the of 

chains, bracelets, necklaces, ani other sim:lar articles of jewellery.”—13th 
June, 1867. 

; 1860. WILLIAM * DWARD NEWTON, Chancery-lane, London, “ Improvements 
in filtering appa: atu-.”— A communication frum Albert Ludwig Georg Dehne, 
Halle, Prussia. 28th June, 1867. 














1943. HENRY CLARKE, Chancery-lane, London, “Imp in propelling 
vessels.”"—*rd July, 867. 
1958. HENRY CLARKE, Chancery-lane, London, “ I its in app 


for propelling vessels.” — 4th July, 1867. 
| 1974, WALTBR CHARLES CHURCH, Manchester, “Improvements in or appli- 
cable to steam ané other motive engines,’ "—6th Jul ly 1867. 
in pipes fer 





2125, WILLIAM TAYLOR, Nursling, S pton, 


“ impr 





overflow pipe is conveniently adapted for the purpose. It is of importance for 
the efficient working of the apparatus that the lowest edge of the overflow or 
surface regulating pipe should be on the same vertical level as the lowest 
of the deflector, which breaks the current of steam on first entering the casing; 
and, Fourthly, an ascending steam pipe or pipes, which, when required, causes 
the casing to be cleared of air, vapour, water, or otner matter, through a blow 
off pipe having its opening at or near the bottom of the casing, = pipes 
or sets of pipes are arranged in combination with a cock provided with corre- 
sponding ways or passages for the purpose of conveniently exercising the 
functions ascribed to the aforesaid pipes or sets of ptpes. The casing, which has 
provided on its front or side or sides, one or more round or otherwise shaped holes 
with glass plates or cocks inseried in the same to serve the purpose of 
glasses or gauge cocks The casing which is provided with means 
supplying the apparatus with the lubricating material has also a loaded escape 
valve, or similar contrivance bof the purpose of letting off the air or vapour 
which might be din before and waile replenishing the 
same. The partition dividing ty: upper from the lower part of the 
forms the seat of anin'et valve or similar contrivance for allowing the lubricant 
to enter the lower part of the apparatus, and it also forms the seat of the escape 
valve or similar cou. trivance before mentioned. 

anny FE and 


472. E, G. Brewer, Chancery-lane, Lyndon, “ Machinery for 
applying motive power.” -- A communication — Dated 2\st F. 
This [notaen consists in keying a shaft upon a lever fitting into a , 
chamber, and dividing the same into two parts. The shaft on which the lever 
is keyed is eccentric with the centre of the circular chamber. As the lever 


é 


Hf 





moves iu the cnamber the shaft revolves with ti . an Goan chamber thus 
following the motion of the lever on its shaft, rises and falls as an 
piston in its surrounding cylinder or frame, while the frame in ety 4 


slides has a lateral mction thus imparted to it. Steam, water, or air may be 
for setting the machine in motion, and when steam is employed it is ad 


and alternately on the sides of the lever in the said cham 

revolves it opens and closes passages at equal intervals, 

on each side of tho frame are alternately placed in 

injection and ejection steam. can also be admitted through 

shaft for the lever to revolve on, or through making the lever liself 
yr 
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which has resulted from c nsiderable experiment wiih and alterations upon 
invention above referred to, and it consists of an annular chamber in which a 
weighted =~ or «A of the same shape erty of movi 
partly round inside, the annular chamber, ; arms project from the 
inner side of the annular chamber, and unite into a steam at 
centre. Two of these arms extend to and a to tue steam 
valve boxes. The parsage at the centre of the apparatus is 

ways or ducts, two of which allow the steam to be brought in from an adjacent 
bolier, the other two being connected with the 
the used steam to escape into the atmosphere. In setting the engine to 

















THE ENGINEER. 











first passed 
inclined plane, situated at an angle on 
door down very gradually, and with little noise, as the apparatus revolves. 
Just before the trap door is shat the inclined ead of the pita pasate over and 
shuts down a short lever attached to a connecting rod shutting tt 
vavie opening the exhaust port, at the same time opening the second steam 
‘valve on the opposite side or end of the apparatus. The steam and exhaust 
valves are of the equilibrium class. To prevent noise from accruing by the 
opening of the trap door, one or both ends of the we'ghted piston are prov ded 
with curved or inclined planes, so that the trap door may open very gradaally. 
The sides of the trap doors are provided with metallic or other packing to 
prevent the steam leaking through. One or both ends of the weighted piston 
are provided with metallic or other packing to keep it or them steam 
‘tight. The trap doors and valve levers may be actuated by the pressure of the 
steam alone, or they may have springs, levers, or other similar contrivances 
for actuating them. The annular chamber is provided with valves or cocks, or 
other similar apparatus, for the purpose of relieving the chamber of the reaction 
between the steam and cold water. 
478. J. ROBINSON, and J. SMITH, Rochdale, engineers, “ Applying motive power 
to saw frames.”-—Dated 2\st February, 1867. 

This invention relates to’those saw frames which are driven by the direct 
action of steam or air, and consists, Firstly, in so regulating the motion of the 
valves of such steam or air cylinders or their laps, that the induction passage is 
open before the p'ston has competed its stroke, and the said fluid thereupon 
opposes the piston and acts as a cushion for it to abut against. Secondly, the 
invention relates to a method of giving motion to such valves as aforesaid. For 
this purpose the inventors employ a weighted tumbler ited on a shaft wh ch 
is conneeted by suitable levers and links to the saw frame. This tumbler being 

to vibrate, acts alternately upon studs which are thus caused to move to 
and fro and shift the side valve. The aforesaid studs the invertors make 
adjastable, and thus give more or less throw. The communication between the 
saw frame and the tumbler they make adjustable by a slotted lever. According 
to another method of giving motion to the said valves, they employ as before a 
link connected to the saw frame at one end, and adapted at the other by a 
centre pin to a slot, within which the said pin can slide. To thislin« is jointed 
another which is connected to an arm turning upon a fixed centre, and 
carrying the rod of the slide valve. As the saw frame moves upward and 
downward the centre pin of the link carried thereby moves in the above- 
mentioned slot, and they make this centre pin adjustable in order to determine 
the mot'on of the valve. Within the steam ports they place throttle valves, 
by which means the flow of steam to the cylinders may be regulated at pleasure. 
—WNot proceeded with. 
486. (©, COLWELL, Gorleston-cum-Southtown, Suffolk, “ Apparatus for obtaining 

motive p wer.” — Dated 22nd February, \867. 

This invention consists, essentially, of an arrangement and combination of 
arms or levers with weights and connecting bars or rods. Levers or arins 
weighted at ‘the outer'end, and teothed or cogged at the inner end, obtain 
motion by the gravitation of their weights, and transmit such motion by 
means of their toothed or cogged ends to connecting arms or bars, and thence 
throagh similar toothed or cogged levers or arins, working on centres, to 
weights carried at the onter end of the said levers or arms, so that as soon as 
the dead point, or what would ordinarily be the dead point, is reached, it is 
immed ately overcome by the transmission of power from such weight or 
weights, at their then lowest point, to the then uppermost weight or weights, 
thus overcoming any tendency to inertia, motion being communicated to all 
the moving parts of the apparatus simultaneously by the transmitting arrange- 
ments described. 








Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

417. G. W. Wrigut, Bishopsgate-street Without, London, “ Street gutters and 

sinks.” — Dated \4th February, 1867. 

In constructing street gutters and sinks, which are usually placed on each 
side of the carriage way, the inventor forms below the surface of the street a 
channel or double gutter, which is covered over at the surface level of the 
street with an open-worked (triangle bar) iron grating, which admits of six 
bushels per house of dust or mud, or any quantity of water without stoppage, 
lodgment. or clearing, and which also prevents brick rabbish or other solid 
tnatter entering the inside gutier. The grating is made in lengths or sections, 
and ‘each length is hinge! on one side to the back edge of the cast iron gutter ; 
one end of each length of grating is made to overlap the end of the grating 
next to it, so that it secures any length of the grating by one lock and key. 
Within the cast iron gutter is placed a percolator, or a box of sheet iron, gal- 
vanised, or other metal, having numerous small holes formed throogh it; this 
is also mae in sections, each section being closed at both ends, and the ends 
being similarly perforated ; the percolators are placed end to end along the 
gutter, and serve as filters to filter the water from the mud which passes down 
into them through the grating at the top. The percolitors do not pass down 
quite straight to the bottom of the east tron gutter, but a mall space is left to 
allow any water filtering throagh the percolator to flow along the bottom of 
the gutter. The ends of the percolators are not made to come to the top of the 
cast iron gutter, bat a space is left to allow a clear stream of water to flow 
above them. The gutters or sinks cannot he stopped up by shop refuse, or 
overflowed by a heavy shower of rain, or opening of plugs in case of fire. The 
percolators are made movable, so that they may from time to time be readily 
taken out an! emptied of the mud free from’ water. The east iron gutter is 
made to communicate at intervals by branch passages: with the sinks and 
sewers, and at these points a length or section of the gutter is made deeper at 
the bottom to furm a sink or outlet for the water Into the sewers. ‘The bottom 
Portion of this section is similarly provided with a percolator, which can be 
Temoved from time to time to be emptied. ‘the branch passage or sink passes 
out from this section, and@ the opening into the passage is made to extend to a 
height above the top of the percolator, so that should the percolator be full of 
mud « clear stream may pass to’ the sewer without the least obstruction.— Vot 
prooceded with. 

442. W. H. HARFIELD, Royal Exchange-buildings, London, “ Construction of 

windlasses.’—Dated \%th February, 1867. 

This invention relates, First, to the employment of a foundation or bed plate; 
Secondly, to improvements in the heaving in purchase; Thirdly, to improve- 
ments in the riding apparatus. First, it has been customary to bolt the 
standards which carry the spindle of a wind!ass to the deck of a vessel sepa- 
rately, an operation requiring great care, in ordef that the windlass may 
Tevolve freely. In the present arr t the provides a bed or 
foundation plate, to which he casts cr otherwise fits the standards, and bolts 
the bed or foundation plate alone to the deck of the vessel. Secondly, he con- 
structs the carriers of the nipping pawls of wrought iron instead of cast iron, 
which will enable them to be made very much lighter, thereby reducing the 
amount of wear. Thirdly, the purchase wheels have each a projecting dram 
or cylinder cast or former on their sides, and the cable holders, which can 
Tevolve freely upon the spindle on either side of she purchase wheels, have each 
& corresponding drum or cylinder, but of larger diameter, overlapping the 
smalier drums of the purchase wheels. Between these two drums he places a 
series of metal, or metal and wood, rings or discs. These rinus can move freely 
in a lateral direction, but some of the rings, say of brass, are prevented by 





‘ suitable stops or projections from revolving independently of the drum on the 


cable holder, whilst the others are, by similar stops or projections, prevented 
from fevolving independently of the drum on the purchase wheels. Fourthly, 
the drums which have already been spoken of as being cast to the cable 
holders, are constructed on their outer parts or edges with flat surfaces. It is 
preferred that these flat surfaces should form an octagon. Underneath the 
cable holders he places a metal chock, in such a manner that It can be moved 
by a lever or otherwise, so as to bear against the said flat surfaces of the drum, 
and thereby prevent the revolving of the cable holder. The cable holders 


‘of windlasses, driven by means of capstans, may also be locked in this 
* manner, 


453. A. V. NEWTON, Chancery-lane, London, “ Railroad switch indicator.”—A 
communi-ation.—Dated 19th February, 1867. 

This invention relates to a new and improved alarm or indicating attachment 
for Taliroad switches, and consists in having an electro-magnetic alarum or 
signal applied to the switch in such a manner that, when the switch is not in 
Tine with the main track, a continuous alarum will be sounded in the station- 
honse, and, hence, if a switchman after adjusting the switch in line witha 
branch track to accommoda’e a train should (ail atter the passing of such train 
to readjust the Switch in line with the main track -}:continuou wa.arum 
Would attract the attention of the station master or other empoye, who wouid 
then have the switch properly adjusted at once. 

470. G. HASELTINE, Southampton-buildings, Chancery-lane, London, “* Wheels 
Jor carriages, &c.”— Dated 21st February, 1867. 
This inveniion relates, principally, to the application of rubber eushions or 


springs to carriage wheels for the purpose of relieving the carriage body to a | 


greater or less degree trom the concnssive effects produeed by riding over rough 
Surfaces, and for rendering the carriage bi dy more easy and enduring. The 
object of this invention is to produce a wheel having the rubber cushions or 
springs so a*ranged that, while always disposed to receive the strain between 
the tire and the hub, the bearing surfaces of the rubber are comparatively 
small, and the cushions are concealed from sight and from contact ot dust and 
Other extvaneous mattirs which would tend to impa’r their eMeciency, For 
this purpose each spoke of the wheel is 8o applied to the hub and rim that the 
ritn’shai! be capable of a slight radial movement towards and away from the 
hub = tine of the spoke, this movement being against the elastic eushion 
or cus! ns. 





473. J. M. KAUFMANN, Glasgow, “ Apparatus to be used for travelling through 
the and on land and water.” — Dated 2ist February, 1867. 
of a boat or car in which a steam engine and boiler 


steam ‘therefore generated by, the combustion of 


: 
i 
d 
i 
i 
‘ 
: 
i 
i 


downward motion of the piston in the cylinder being imparted to them. The 

outer ends of these arms or levers extend to a considerable length beyond the 

sides of the boat or car, and are continued in a form of very light framework, 
preferably formed of light bars, over and under whitch silk or other material of 

a light and strong mature is folded and drawn tight, thas constituting a very 

powerful wing. The boat or car is-attached to @ second boat or car, 

which acts as a tender to the first, carrying the fuel and stores required for a 

journey ; behind this one or more cars are coupled, in which the passengers or 

merchandise are carried. The tender, boat, or car, as well as passenger or 

handi rs, are provided w'th two or more wings, firmly secured to their 
sides, and situated at an angle, so that a portion of the propelling force acts as 
an upward pressure, supporting the apparatus, whilst another portion of the 
motive force of the propelling car acts mpon it as the force tending to’carry it 
forward. The p ling boat or car, as well as any other desired number of 
cars in the train, may be fitted with tails and guides or sails, so that the appa- 
ratus may he steered through the phere in any direction required. 

479. W. HALE, Edith-terrace, Fulham-road, London, “‘ Propelling vessels.”— 
Dated 2\st February, 1847. 

These improvements in propelling vessels are effected by the use of a pro- 
peller composed of two blades or portions of a screw, set at right angles to 
each other, and affixed at about an angle of 45 deg. to the propeller shaft. 
This propeller is intended to revolve ina box formed a circular tube of 
the same iniernal diameter, or nearly so, as that of the propeller, and in length: 
a little ding that di This tube is divided longitudinally into two 
equal parts by a partition or diaphragm between the two halves, and having 
a ci-cular aperture in it equal to the diameter of the propeller. The half tubes 
are placed at right angles to each other, and on €ach side of the partition, 
thereby f rming four semicircular apertures, two of which serve as inlets to 
the box, and the other two as outlets. The shaft works in the same plane as 
the partition or diaphragm across the centre of the circular aperture, and at an 
angle of 45 deg.,or thereabouts, to the longitudinal lines of the half tubes. 
From each of the semicircular apertares a channel way is formed, leading 
through the sides or bottom of the vessel for admitting and discharging the 
water. Two of these apertures are for the admission, and are placed in a 
direction towards the head of the vessel, and two are for the discharge, and are 
placed in a direction towards the stern. The motion of the vessel may be reversed 
at pleasure by reversing the action of the propeller. By this arrangement, when 
power is communicated to the propeller shaft, the whole of the water acted 
upon by the blades will be projected from the box freely and direct with ut 
having any rotary motion, and thus a great amount of propelling force is 
obtained. 

484. J. HARRISON, Liverpool, ‘“ Apparatus for removing seaweed, shell fish, and 
other foreign matters from the bottoms or submerged parts of ships and other 
floating structures.” Dated 22nd February, \*67. 

This invention cannot be described without reference to the drawings. 

488. A. I. L. GORDON, Prince's Gate, Hyde Park, London, “ Apparatus for 
JSastening or connecting the wires employed for transmitting electric signals on 
railway trains.” — Dated 22nd February, 1567 

This invention is designed, principally, for the purpose of connecting the 
signal wires described and referred to in the specification of letters patent, dated 
5th June, A.D. 1865 (No. 1/43); but itis also applicable equally to connecting 
the wires us d in other systems where a current of electricity is the medium 
emoloyed for transmitting the signals. The invention consists of a coupling, 
so formed that upon -liding the two halves together in a longitudinal direction, 
the respective wires are brought by means of flat metallic springs into electric 
contact, that is to say, No. | with No. 2, and so forth, whilst at the same time 
Nos. 1, 2, and 3 are entirely insulated from each other. An additional spring 
with a T-head is also provided in each half of the coupling, which, when the 
two halves are disconnected from each other, connects the springs of No. | and 
2 wires together; but when the two parts of the coupling are joined these 
T-headed springs press against and force each other out of contact with the 
springs of the said wires, and hence the continuity of the electric current is not 
broken. 














Class 3.-FABRICS. 
Including Machinery and Mechanical ions connected with 

Preparing, Manufacturing, Printing, Dyeing, and Dressing 

Fabrics, &c. 

426. J. Combe, Starbeck, York, “ Machinery for drawing fibrous substances in 
drawing and spinning frames.’’—Dated \4th February, \867. 

This ‘invention consists, Fir-t, in grinding and supporting the fibres of the 
sliver or rove under operation by causing it to partially lap round the circum- 
feretices of the drawing and retaining rollers so asin its course to descrive 
the figure of the letter S. In connection with these rollers the patentee uses 
either single pressing rollers or a series of pressing rollers with an endless 
flexible band passing round them, so that the longer fibres in passing round 
the fe e of the ining roller will be retained by a succes- 
sively diminished number of the series of pressing rollers, and vice 
versa, will be seized by a successively increasing number of the series 
of pressing rollers applied to tne drawing roller. He wakes the re- 
taining rollers movable, so as to vary the distance between them and the 
dtawing rollers to suit the length of fibre of the material operated on, to which 
also the diameters of the drawing and retaining rollers are made suitable. For 
flax, rove, or other wet spun material, he makes the retaining roliers move 
downward at an angle of 45 deg. to the perpendicular, and he immerses the 
lower portion of the retaining rotier in a trough containing hot or cold water. 
He makes the wheel on the retaining roHer shaft and the pinion on the drawing 
roller shaft gear into one another and both changeable, so that with one plane 
of gearing the reach and the draft may be varied as required. 

428. J. FERRABEE, Brinscombe Part Mills, near Stroud, Gloucester, “ Machinery 
Jor feeding carting engines.” — Dated \5th February, 1867. 

‘This invention, which relates toa former patent dated 4th October, 1866 (No. 
2562). consists in forming the thin fleece or sheet sliver a+ it comes from the 
doffer of the preparing engines into a rolled sliver or ribbon, and in delivering 
the same in parallel lines to the feed apron of the néxt carding engine in 
succession, or the ribbon may be delivered in layers—one overlapping the 
other. This end the patentee attains by applying to the opening machine or 
first carder: and to the preparing or second carder ased in preparing woollen 
fibres tor spinning, one or more smooth roils or rollers in front of the doffer, and 
setting such roller or rollers at an angle thereto and at a level to receive the 
sliver as it is doffed, the use of these rollers being to deposit the sliver in the 
form of a band upon a cross apron running in a line parallel wits the axle of 
the doffer. The like effect he also proposes to obtain by the ase of an endless 
apron as a support for the sliver, the apron being mounted in a corresponding 
position in front of the doffer. 


430. E. Lorp, Todmorden, ‘* Looms.” Dated \6th February, 1867. 
This invention consists in an imp bi of hinery for working 
the healds of looms when connected together and suspended in rigid frames. 
The healds are worked up and duwn by levers or treadies, which are actuated 
in any required succession according to the fabric to be woven, by a series of 
tappet plates having el dep ot the usnal construction, or by a 
drum with projec:ions or other equivalents placed within the framing of the 
looms, and turned round by a pinion on the tappet shaft gearing into a wheel 
on the aale of the tappet plates, or the healds may be raised and lowered by 
tappets on the tappet shaft. 
431. J. SHAW, Oldham, “ Apparatus for spinning and doubling cotton, &c.”— 
Dated \6th February, 186/. 

This invention relates to the spindles and flyers in the mechanism termed 
throstles, employed for spinning or twisting fibrous materials, and consists in 
connecting the *‘ wharve" and fiyer to each other by means of a tube extend- 
ing from the wharve to the flyer; this tube carrying the flyer and wharve 
revolves in bearings in the bolster rail, the said rail being formed in two parts 
in order to form supports for the tube above and below the wharve. The tube 
and flyer driven by the wharve revolves upon the ordinary spindle, which is 
supported and revolves in footsteps secured to the bottom rail, which the 
inventor employs as and instead of the “ copping rail.” The legs of the flyer 
extend upwards from the tube above the bolster bearings, and where high 
velocity is required, the flyer is formed of three or more legs projecting upwards 
trom a disc secured to the tab. the extremity of the tlyer legs being connected 
te gether by means of aring which effects greater steadiness and rigidity, the 
necessary “drag” being obtaimed by means of a cord passing round the 
spindles below the bolster rail. This arrangement enables fibrous material 
to be spun at an increased speed and with great economy in power, as the tube 
| wharve an «fer are consideraoiy iighter than the ordinary throstie spindle.— 

Not proceeded with. 
| 450. E. BRASrER, New Cross, London, “ Machinery for scutching flar or other 
| Sibrous materials, and also for opening and straightening fibrous materials 

which have been previously made up into worns and threads in order to 
prepare the same for spinniig and other pv po: s.”—Dated 19th February, 

1867. 

This invention cannot be described without reference to the drawings. 
451. E. BRASIER, New Crocs, London, ** Machinery for the manufacture of 
} oakum from old ropes cordage, &c.”— Dated \9th February, 1867. 

In performing this invention the patentee cuts the ropes, cordage, or other 
fibrous materials into suitab’e short lengths of about ten or twelve inches, more 
or less, and subjects them, if de-ired, to a beating operation in any suitable 
machinery, so as to open and separate the strands. Tne cntting of the rope or 
yarns into lengths may, if desired, be performed upon the material as it is fed 
into the rollers of the carding machinery; or, if preferred, it may be cut 
between the feeding rollers of the carding machinery by means of a self-acting 














power engines are placed. The boiler |’ 
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both, heated above below, or or otherwise, by means of steam 
chests or heated air, gas, or other t means. The series of pairs of 
feed rollers flatten and spread the yarns and conduct them up to the periphery 
of a revolving dram furnished with a strong card or other suitable pointed sur- 
face, and-heated by steam, hot air, or gas. At suitable points around part of 
the circumference of the drum a series of working and stripping rollers are 
arranged, as is well understood in machinery of this description, and these 
rollers are also furnished with strong card teeth or other saltable pointed sur- 
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faces, which operate upon the fibrous material to card and open it, 
carried round by the dram. A) such other ‘part of the drum as 
found necessary a casing is heated by steam, hot air, or gas, or 
wise, the series of working and stripping rollers being also enclosed 
required by a heated casing-formed so as to conduct the heat close up to the 


if 


ing and stripping rollers themselves may also be hollow, so as to be heated by 
steam, gas, or hot air admitted through their axes, if preferred. A suitable 
doffer is employed to remove the fibrous materiai from the teeth of ‘the’ drum, 
and the material may afterwards, if desired, be delivered in the form of a 
sliver, as is well understood. 


asc R. Crompron, Bury, Lancashire, **Rag engines."—Dated 22nd 


plate 
engines employed in cleansing and reducing fibrous material to pulp, whereby 
the necessity for grinding or renewing the edges of the grinders or b&rs and 
plates is obviate, and consists in the employment of a series of adjustable bars 
or strips of steel as grinders, which are of the same, or nearly the’same, thick- 
ness ‘throughout, so that the actual cutting edge will remain uniform, or nearly 
uniform, as the grinders wear away. These adjvstable steel bars or 

are supported by fixed tron or other metal bars in the circumference of-the roll, 

and their adjustment for wear is effected by having a projection made in the 

inner edge of each grinder, which fits into or either of a series of grooves or 
notches made to receive it on the faces of the fixed locking or supporting bars ; 
wooden slips or wedges are inserted in the space between one face of the steel 
grinder and the face of the next or succeeding backing bar, so as to assist in 
holding the several steel bars or grinders in their places. These wooden slips 
are secured by a hoop or ring of brass or other metal taking into an annular 
groove at each end of the roll, such hoops or rings being, by preference, made in 

ig for con of adjustment and being held in their places by 
screws, bolts, or otherwise. The hoops or rings may be either bévelled-on the 
outer periphery and on the inuer face, so as to act as a dovetail im holding the 
slips and steel grinders in their places, or in licu of bevelling such Tings they 
may be provided or formed with teeth or projections on their inner faces*taking 
into corresponding notches in the ends of the slips and Iron supporting or back- 
ing bars. The inner plate of the engine is composed of a series of steel blades, 
similar to those e nployed in the ro!l, bolted together and capable of adjust- 
ment vertically, so as to compensate for wear between and in the dividing bars 
by the aid of notches and projections, as:described in reference to the roll, or by 
other suitable or equivalent contrivances, 

487. W. W. URQUHART and J, LINDSAY, Dundee, ‘' Improvements in power 
loom lathes and in take-up, feed, or progressive motions for power looms and 
other machines.” Dated 22nd February, 1867. 

This i ion cannot be described without reference to the drawings. 











Class 4.- AGRICULTURE. 
Including Agricultural E oeale 1 “eae Implements, Flour 


371. J. BRIGHAM and R. BICKERTON, Berwick-on-Tweed, ‘Reaping and mow- 
ing machones.”— Dated 9th February, 1867. 

This invention cannot be described without reference to the drawings. 

405. 8. D. MACK, New York, “ Machinery for cleaning wheat and other grain.” 
— Dated \3th February, 1867. 

This invention relates to the constraction of a machine wherein wheat or 
other grain is cleaned or separated from smut, garlic, cockles, and other sub- 
stances, partly by the adhesion of the same to the surfaces of soft rollers 
against which the grain is pressed by a central rotating cylinder, and wlence it 
is removed by suitable brushes, the separating process being completed by 
means of a fan or blower, the blast from which, as the grain falls to the 
bottom of the machine, carries the garlic and other light substances over an 
adjustable separating gauze, and through an opening at the side of the machine. 
475. J. SAINTY. Burnham Westgate, Norfolk, “ Hurdles, lifts, and Senting.”"— 

Dated z\st February, 1867. 

This invention consists in the construction of hurdles and lifts, or sectional 
and other fencing, by the use of tensional rods or wires in combination with re- 
sisting rails, bars, rods, or strats, between the vertical or other ends or posts of 
such hurdles, lifts, or fencing, and with or without diagonal bracings or rods 
secured to the resisting rails or struts by nails or otherwise, and to the strained 
wire by loops or staples.— Not proceeded with, 





Class 5—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 


403. W. CLARK, Chancery-lane, London, ‘*‘ Machinery for moulding and pressing 
bricks "—A conmunication.— Dated 13th February, 1867. 
This invention cannot be descrived without refi to the drawing: 


423, J. CAPPER, Waterloo, near Liverpool, “ Chimney top or cap.”—Dated 15th 
Fe 1857 





, 1867. 

The object of this invention is to protect the flues of chimneys at their upper 
termivations from wind and rain, and to induce an apward current in*the said 
flues at all times. For this purpose the inventor constructs a chimmey top in 
such a manner that the smoke or alr from the flue has first to ascend@and then 
to descend in the said chimney top before it can escape into the atmo8phere. 
The part of a chimney pot, constructed according to this :nvention, which serves 
as a continuation of the flue and is hed to the y, isemade of a 
cylindrical or other shape. Over and downwards, around that part a eap, open 
only at its lower end, is placed. The said cap is supported by brackets or 
otherwise, and being larger in horizontal section than the part to be attached 
to the chimney, an annular or other space is formed between the two; it is 
through such space the smoke or air must escape downwards into the atmo- 
sphere. A door can be made in the top of tie cap to facilitate sweeping or 
cleaning.— Not proceeded with. 

432. J. CARTER, Dunfermline, Fife, “‘ Opening, closing, and securing ‘windows, 
doors, and shutters.’'—Dated Vth February, 1*67. 

This invention has reference to a former patent dated l4th Jame, 1866 (No. 
1616), and consists in employing 4 shafi, the upper part of which is screwed, or 
has a screw formed on it, for raising and lowering the eapper sash, shutter, door, 
or port shutter, the lower part of the shaft being plain, and which passes down 
through a trowser or tube screwed on the outside for raising and lowering the 
under sash, shutters, door, or port shutter, the trowser or tube being only half 
the leng.h or thereabouts of the solid screwed shaft, its length being sufficient 
to raise the under sash, shutter, door, or port shutter. By this arrangement 
either of the said shutters, doors, or port shutters, may be raised or lowered or 
secured in any position of their motion, the ends of the screwed shaft and the 
trowser passing down through the framing into a wall box, their lower ends 
being provided with bevel whe Is, which are actuated by a handle, as in the 
invention referred to above. It is to be understood that the screwed part of the 
shaft and the trowser or tube passes through or into corresponding screwed 
lugs attached to the framing of the sash, shutter, door, or port shutter, so that, 
according as the screws are revolved, the sash, shutter, door, or pert shutter 





“moves upwards and downw: 





Class 6—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 
355. W. KILBEE, Smallheath, Warwick, *‘ Breech-loading fire-arms.”—Dated 
Sth Fi , 1867. 

The First part of this invention relates to an improved means of extracting 
the cartridge. A block is hinged on the top of the barrels, and when itis de- 
sired to load the gun the said block is turned over. This movement of the block 
gives motion to a clutch fitted in the joint, the said clutch being diseonnected 
at the proper time by a pin working on a wedge in the joint or hinge. The 
extractor is connected tw the clutch and link, as hereinawer described, and is 
reversed by a spring acting upon it in such manner as to carry it back into its 
normal position ready for re-loading. The leverage by mcans of which the 
extractor is caused to work consists of a crank or lever atiached to the» clutch 
and link, the said jink baving at the one end thereof a pin which is caused to 
slide along the bottom of the barrel, and which pin, upon the extractor being 
carried back into its normal position comes against a lever which throws out 
the empty case. The said lever is hung on a pin at the back end of the block. 
The S-cond part of the invention has ref an ji ed manner of lock- 
ing the biock. A lever working on a pin Oxed in the right-hand side of the 
block is pruvided. The block, to which reference has already been made, is 
opened by this lever, which is fitted with a thumb-piece as usual. When the 
gun is at halt or full cock the bivck is free to open, but when the hammer is 





| allowed to fall the block is locked in a most effectual manner. The bottom 
| part or boss of the hau.mer being wedge-shaped, it forces open in its fall one 


end of the said lever on the right-hand side of the gun, and by this same 

motion the other end of the said lever is furced into a groove at the back end of 

the barrel, and so ihe block is securely locked.—WNot py oceeded with. 

367. J. STANTON, Wolverhampton, “‘ Self-acting safety gun-lock.”—Dated 9th 
February, 1867. 

This nvention has for its object the throwing back the cock or hammer of 
all kinds or de-criptons of gun and pistol locks, including both breech and 
muzzie-loaders of ether the single or double barrel, whether rifle or otherwise, 
and is par:icularly applicable to needle-guns, as the cock or hammer is at all 








Serr. 27, 1867. 


THE ENGINEER. 





times free from after percussion, which is desired ; also itis a complete 

prevention of accident so incidental to all kinds of fire-arms fitted with the 

inary locks, and thts improved d or saving. 
movement in 





simultaneously after 
end of the stand or stood-side of the 
the tambler, may each, or both, if desired, have a smaller rolier placed in one 
or both to assist the action. 
392. J..H. JOHNSON, Lincoin’s-inn-fields, London, “ Breech-loading, fire-arms,”— 
A communication.—Dated 12th February, 1867. 


to military ri smooth-bores, or fowling pieces. According to this invention 
it to employ a reversible cartridge chamber capable of being 
charged at both ends such chamber turning hori lly upon a 





fixed vertical pivot, and when. locked in its proper. position the bore of the 
with the bore of the barrel of 


again adjusts the nozzles or receivers, and as soon as necessary puts on the 
iron plate pipes commonly used. 
844. C. E, PAIN, Camden Town, and 
“ Oils for illuminating, &c,”— Dated 7th February, \ 
This invention relates to certain improvements in the treatment or prepara- 
to render them suitable for illaminating, lubricating, 
applicable. The 


Class 9.—-ELECTRICITY.—None. 


Class 10.-MISCELLANEOUS 
Including.all Specifications nct found wnder the preceding heads. 
263. C. E. BROOMAN, Fleet-street, London, “ Treating and preparing silk.”—A 
communication.— Dated 31st J , 1867. 

In m st cases the silks which are to be dyed must be freed from the gummy, 
gelatinous, and matters with which they are covered or impregnated. 
This preliminary operation is usually effected by means of soap, and the aid of 
three successive manipulations, which are—first, extraction of gum ; second, 
jon of gum; third, boiling. The Object of this invention is to consider- 





cartridge can be inserted into 

said chamber, and brought into position for fring by turning the chamber on 
its vertical axis, which is situate in the longitudinal centre thereof. Each end 
of the chamber is provided with a sep le and spring of its own, the 
spring tending to withdraw the needle from the cartridge after it has been 
faced therein to produce the ignition of the charge, This latter movement. is 
effected by a cock which, when fully cocked, is entirely enclosed within a slot 
or opening made to receive it im the centre of the vertical pivot; hence the two 

are acted u alternately by the cock on reversing the position of the 
chamber. A plate underneath the reversible cartridge chamber, and turning 
like it round the fixed vertical pivot, carries two spring levers, each provided 
with a knob which protrudes laterally outside the arm. Each of these levers 
is connected with a locking bolt, which serves to lock the chamber in its proper 
position as regards the bore of the barrel. A sliding collar on each end of the 
reversible chamber is caused to enter an annular groove or recess made in the 
face of the breech end of the barrel, thereby preventing the escape of gases, 
a helical spring tending to keep each collar in its place in the annular groove. 
On drawing back that one of the-two levers which happens fur the time being 
to be the front lever, the four-fold movement of elevating the cock, withdrawing 
the locking bolt, releasing the packing collar or ring, and reversing the chamber 
is performed. 
3°5. F. BACON, Wyniondham Rectory, Leicestershire, “‘ Breech-loading fire-arms.”’ 

—JLated 12th February, 1867. 

To the breech end of the barrel is fixed a dovetail guide. parallel with the 
axis of the barrel. Along this guide a block is able to slide, so as to close or 
open the breech end of the barrel, block is worked by means of a lever or 
handle jointed to it, which, when the block is resting against the breech end of 
the barrel, and so closing it, turns down, and then a lump on the lever or 
handle comes in behind the block and between it and a stump fixed on the 
guide, and so the breech block is secured in its place, In connection with the 
breech block is applied a hook or extractor, which, when the block js closing 
the breech, fits into a notch or recess in tle rear end of the barrel, and when it 
is drawn back the extractor catches the flange at the back of the cartridge 
case, 80 as to cause the case to come back with the block. In the breech block 
is a striker, which, moving in the axis of the barrel, comes against the priming 
of the cartridge, and explotes it. The lock which gives this movement to the 
striker consists of a frame fitted to the underside of the stock and carrying a 
bar which is paralle! or nearly parallel with the barrel, but below it. On this 
bar is a siide with a projection upon it passing upwards into the breech block, 
and a spiral spring coiled around the bar tends constantly to force the slide 
forwards until it is stopped by its projection resting against the back of the 
striker, When the breech block is drawn bick to open the breech the spiral 
spring is overcome, and the slide comes back with it, and then is caught and 
retained by a sear in connection with the trigger, so that it remains back when 
the breeeh is closed. When the trigger is pulled the slide is released, and im- 
mediately its spiral spring carries it forward until its projection comes forcibly 
against the striker, and driving it forward explodes the cartridge, There isa 
trigger-like projection on the slide, by means of which it may be lowered 
gently so as to relieve the tension of the spring when desired. A single screw 
pin or key serves to retain the block in i s recess, and the breech block is kept 
in its place, so that it cannot when the gun is in use slide off at the rear end 
of its guide by the projection from the lock side which acts on the striker ; hence, 
when the lock is removed, the breech biock can be taken off without releasing 
any other fastening, and the bore of the barrel is then left clear of ail obstruc- 
tion at its branch end so as to be very readily elevated. 


399. A. J. PATBRSON, Edinburgh, “ Fire-arms, ordnance, and projectiles.” — 
Dated 13th February, 1-67. 

The First part of ths invention, which relates to improved methods or means 
for closing and keeping tight the breech of hbreech-luading fire-arms and 
ordnanee, has for its essential object the providing of a very closely fitting joint 
between the breech piece and barrel during the time of explosion, for the pur- 
pose of preventing the escape of the gas. In carrying out this partof the inven- 
tion the arm is arranged to enable the force of the explosion of the puwder 
itself to assist in keeping the breech piece close up to the end of the barrel, and 
this arrangement consists in forming one or more holes in the barrel at or near 
the breech end, through which a part of the force of the explosion acts upon a 
lever or levers (or the equivalent of a lever), one end of which is depressed 
while the other is elevated, and on being elevated the short end of the lever 
presses against the rear end of the breech piece, and so during, the time of 
explosion the joint hetween the breech piece and barrel is kept effectuatly 
closed. In another case a piece of the barrel may be cut away, and a piece 
made to fit into the opening provided with a fulcrum, so that during explosion 
the breech piece is acted upoa in a manner siwilar to that herein previously set 
forth, Thus the paris may) be so constructed that during the time of explosion 
a larger part of the force of the powder acts on the rear end of the breech piece 
than on the fore end, thereby keeping the same close against the barrel, With 
this au ordinary breech plece, either hollow or solid, may be used, but it is pre- 
ferred to have the breech piece ia a measure hullow to contain within itself all 
or part of the mechanism for firing the arm. The act.of opening the breech 
to insert the cartridge and the closing of it performing the other acts through 
a system of levers and a spring or springs, and a cam or cams, of cocking and 
extracting the case of the spent cartridge. In that part of this invention which 
relates more particularly to projectiles the cartridge is made to contain its own 
means of ignition in the following manner :— A tubular passage is provided in 
the body of the cartridge, and in the rear.of this a hard plug is piaced, which, 
at the instant of fir'ng the arm is sent forward to the inner end of the tube, 





ably economise the first treatment. The ing are the op :—first, 
the silk is moistened with or steeped in ordinary water; second, it is immersed in 
a bath composed of ordinary water ten times the weight of raw silk, am~- 
monia 25 to 50 per cent. of the weight of the raw silk, according if the colour 
of the gummy or other matter be white or yellow, or according to the nature 
of the silk, whether soft or hard; third, the whole, for the space of an hour, is 
kept at the temperature of from 175 deg. to 19) deg. Fahrenheit in a ciose 
vessel, to avoid loss of the ammonia; fourth, the whole is kept boiling for balf-an- 
hour or an hour, according to the nature of the silk; lastly to give the silk the 
necessary brilliancy and finish it can be dipped in.a bath of boiling soap, which 
bath having hardly anything to extract, will serve for ten con-ecutive opera- 
tions at least. The economy of this process is based on the suppression of a 
considerable portion of the soap actually employed and its replacement by a 
dose of ammonia, the commercial value of which is about the quarter or half of 
the commercial value of the soap > 
323. A. V. NEWTON, Chancery-lane, London, * An improved process of making 
Soil of lead coated with tin."—A communication.- Dated 5th February, 
1867, 

The patentee claims making foil, of lead coated with tin on both sides by 
fillin a pipe made of tin with lead or alloy of lead, and then rolling the com- 
pound ingots thus formed. as set forth, ; 

331. C. E. BROOMAN, Fleet-street, London, ‘‘ Artificial pearls or beads.”—A 
communication.—Dated 6th February, 1867, 

The patentee claims,, First, the method of mauufacturing artificial pearls or 
beads by allowing a viscous liquid to fall in drops upon fabrics or surfaces, sub- 
stantially as described. Secondly, the method. of applying artificial pearls or 
beads upon fabrics or surfaces by bringing a viscous material in contact in a 
liquid or semi-liquid state with the fabric or surface, so that when the material 
solidifies it may become adherent to the surface, substantially as described. 
335. W. Ri@G, Cannon-street, London, “ Apparatus employed for securing oil or 

other lquids in cans or other vessels.” — Dated 6th February, 1867. 

In performing this invention a hole is cut in the top or other suitable part of 
the can or other vessel in the ordinary manner, through which hole the 
vessel is flied. The metal around the hole is depressed, so as to permit of a 
cap or cover being soldered therein flush with the outer surface of the can or 
other vessel after the filling thereof. This cap or cover is formed with a short 
descending tube closed at the bottom and having # screw threat therein, which 
cap or cover, when soldered in position in the can or other vessel, firmly secures 
the contents thereof. When it is desired to empty the can or other, vessel.of 
its contents a hole is made in the bottom of the cap or cover,.and a suliable 
tap or tube is secured therein, thereby preventing the waste which is usually 
incurred in emptying such vessels, When the vessel is emptied the tap or tube 
is removed, and may then be employed with other vessels provided with similar 
caps or covers. Instead of forming @ screw in the eap or cover, other means of 
securing the tap or tube thereto may be employed, and if desired a screw plug 
or stopper may be employed to close the opening. The tap or tube may, if 
desired, he provided with a cutter, in order that, when being screwed or 
otherwise secured to the short descending tube-of the cap or gover, such cutter 
may remove the bottom of the short descending tube, and thereby enable the 
ccntents of the vessel to be drawn off. 
338. A. B. BROWN, Wandsworth-road, London, ‘‘ Drilling machines.”—Dated 

6th February, \867. 

The p claums bining on the same frame with drilling apparatus a 
steam or fluid pressure engine, so as to form a machine which may be carried 
to its work, and there clamped or held whilst the drill is driven by steam or 
fluid supplied turough a movable hose or pipe, substantially as described. 

339. W. PRANGLEY, Salisbury,“ Apparatus employed in athletic exercises.” — 
Dated 6th February, 1867. 

In constructing and combining apparatus according to this invention two 
fixed uprights are used, which may be the two side posts of a door or a gate, or 
they may be fixed for the special purpose of this invention, These uprights 
are required to be of greater height than the persons exercising between them. 
Across from upright to upright are two horizontal bars, which can readily be 
placed and retained at any desired height from the grownd, according to the 
height of the person who for the time is taking exercise, the ends.of such oross 
bars being received in brackets or sockets fixed or secured to the two uprights. 
One of these cross bars is fur the hands of the person exercising. From the 
other cross bar two stirrups are attached by elastic vulcanised.springs with 
handles of elasticity, adapted in each case to the: person whe for the time is 
using the apparatus.. By means, of apparatus combined as above desoribed, 
Persons using the same may derive great benefit in various ways, as a chest 
expauder, increased freedom in the action of the lungs being promoted and 
secured by it; also as an exerciser of the, muscles,of the chest, arms, and 
shoulders. Used as a pedal gymnast or substitute fur walking, it rein »ves stiff 








them, as well as to the o.her muscles of the legs, thighs, 

more efficient exercise may thus be taken in .a few minutes than can be 

obtained by a walk during a like time, and this too in a most agreeable way. — 

Not proceeded with. 

345. 3S. Howard, Luton. Bedfordshire, “ Apparatus for pressing and. shaping 
hats, bonnets, or coverings for the head made from straw, &c.”— Dated 7 
February, 1867. 

This invention relates to that description of machinery for pressing and 
ous hate, bonnets, or other coverings, for the head wherein water is applied 

o licabl 





where it strikes a detonating powder or cap from which the fire is 
cated to the cartridge. The cartridge is also provided with a spring at. its rear 
end, which, being compressed whilst in the barrel, as soon as the breech is 
released from the compression, forces the cartridge case out, and so the barrel is 
left free for re-charging. ‘The bullet or shot which 1s also applicable to heavy 
ordnance, is by preference made of a shape somewhat triangular er square in 
section ; the angles are rounded and the sides holl wed This shot is propelled 
through a twisted or rifled barrel of similar seciion to the shet, or nearly so ; or 
it may be enclosed in a jacket of any suitable material whieh will take into a 
grooved gun, or it may be surrounded by a jacket fituing the case of a smooth- 
bore gun, the jacket veing dgtached from the shot i'self, so that, on leaving the 
gun, the shut being of les¢ sectional area than the jacket, these separate from 
each other, and on travelling through the air the shot is caused to rotate long - 
tudinally by the action of the air upon it. In constructing heavy ordnance 
under this invention an outer jacket is employed of conical. torm, so that 
during the explosion the force being transmitted to the breech piece, which is fitted 
into the jacket, ‘he jacket is drawn tighter over the body o} the gun by reason 
of the explosive furce causing it to move a little in a rearward 


Class 7.—FURNITURE AND CLOTHING. 
Indluding Cooking Utensils, Upnolstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &. 
408, S. OSBORNE, Castle-square, Falcon-square. London, ** M stays, 
corsets. and riding belis.” —Dated 13th February, 1467 ae 
This invention consists in forming the above named. artieles in one piece. 
The invention cannot be described without r to the drawing: 








Class 8. CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fite 
and Lighting Materials, Preparation and Preservation of. Food, 
Brewins, Tanning, Bleaching, Dyeing, Calico-Printung, Smelting 
Glass, Pottery, Cement, Paint, Paper, Manures, cc. 

337. J. GRAHAM. Warrington, *‘ Manufacture of spelter and zine ashes and 

refuse obtaned when coating iron with zine.’— Dated vth February, 187. 
This invent: » consists in placing the puts in a surtace with an incline of 
three or six inches towards the tack ends of the pots, or rasing the front ends 
or mouths about that distance, instead of the present mode of inclining the pots 
outwards towards the front or mouth ends of the pots, by which means all the 
metal which becomes fusible and free runs down towards the back ends of the 

pots, and is revained ante distilled over into the receivers or clay nozzles in a 

state of pure -pelier, the impurities being left in the pvts and raked out when 

the charge is completed. The clay nozzles or receivers are each partially closed 

Up at the ends next the pot», which closing prevents any of the charge in the 

pots getting over into the receivers or clay nozzles, such closing also forming a 

resistance tu the escape of the vapour of zinc which otherwi-e would pass «ff 

too rapidly. In treating Cross spelier or spelter dross the patentee merely regu- 
lates the heat, +o that the metal does not burn, and attaches clay nozzles or 
receivers of sufficient capavity to hold the charge.of the distilled metal, hav.ng 

@ recess or ba-in in the bottom, whieh he can either tapinto a ladle through a 

hole left for that purpo-e or serape our through the moath a'ter tapping ; tbe 

hole is stoppe: by.a piece of clay, moderately dry ; when the charge is-heatet 
he removes the nozzies or receivers, and cleans-out the pots, them charges and 





with an elastic bag or sheet, and the imp ents are app 

to the pressing of such articles, whether made of straw, felt, or other materiais. 
The improvements consist, First, in the application and use.of two cisterns of 
liquid, both in connection with the elastic. bag, one placed at a convenient 
height above the beg arid the other below, from which the liquid is forced into 
the upper cistern by means of a pump. When pressure is required in the bag 
to press the hat or bonnet body a tap between the bag and top cistern is cpened, 
and the downward pressure of the water rapidly fills the bag, and to increase 
the pressure to the required extent this tap i+ shut, and the pump is worked, 
and the water injected from the lower e'stern, and at the same.time a second 
smal! pump is actuated by the same lever which forces the same amountof 
water which was discharged from the bag at the last operation into the upper. 
cistern, so that, a constant circulation and supply is waintained,and by this 
means the usual air vessel or reservoir is dispeused with, A Second part of the 
invention relates to the mould or block between. which the articles are pressed, 
and consists in so forming the interior of the mould cover or lid as to leave a 
space betwen it and the hat brim, so a8 to leave room for an.extra thickness 
of material out of which any peculiar shape of brim may be formed. and in 
lining these parts with pasteboard instead of leather ; ana also in fitting the 
eaterior.of such mvuld into a steam-tight recess in the framing, and applying 
steam direct to the exterior surface of such mould. Lastly, the invention 
relates to machines in which dome covers are ured, and consists in attaching 
such cover toa wheel by a chain or rope, and acting upon such wheel by a 
series of levers, so as to transfer the motion effected by the hand below to the 
wheel above, and cause it to rotate pardy, and so to raise or lower the dome 
cover. 

347. W. T. CARRINGTON, Perth, ‘‘ Steam roller.”— Dated Tth February, 1°67: 

Ths invention consisis of an improved steam rviler wherein three rolling 
wheels are employed, so arranged that whi'e two of them are placed a certain 
distance apart upon one and the same shaft, the third is situated behind ar in 
front of the other two in a position corresponding with the space, between the:e, 
its width being such as just to overlap the width of such space. These rolling 
wheels are mounted in a strong framing, apon which is pliced the boiler, with 
large water tanks on each side thereof. One, two, or more steam cylinders 
boited to the framing impart motion te the two -ruiling wheels on the same 
shaft by meaus of a crank shaft and suitable intermediate speei-reducing 
searing, while the single rolling wheel is m-unted in a swiveiling frame 
actuated by suitatle gearing for steering and turmng., The twe driving roiling 
wheels are so arnanged that either the one or the other cin be readily thrown 
out of gear by means of a clutch epparaius or other known afrangement when 
the roller is required to turn or ran in sharp curves, and the steering wheel, i-, 
by pre erence, c mposed of two or more independent parts so as to relieve, the 
grinding action on the roud when turning, The axle-hoxes to the driving 
rolling whecls are provided with india rubber or other ~prings. 

348._E. SIDDAWAY, West Bromwich, Stafford, “ Charcoal.box smoothing. irens.” 
—Dated ith February. \>67. 

This inv:n.ion con-i-ts of the improvements hereinafier described in con- 
structing aud arranging the parts of ch rbox thing irons, whereby 
compactness and strength of the psrts are, secured aswell as greater roun 
for the handie. The patentee describes big invention in connection weh a 

h i hing iron having a binged or jvinted lid or cover. He 








box 
joints or hinges the iid or cover to one end of the box, and he connects to the 
said lid or cover the handle by which the iron is,promcied when in use, and 
the guard by which the hand is protected. ‘the chivney .by which 
the fumes escape- from the iron is also carried hy the hinged Jid or cover. 
The said chimney is made ju two paris, the lower. part, being fiwed to the lid 














ness from the ankle, knee, and hip jointa, imparting flexibility and strength. to | 
back, and loins, whilst , 





them at any angle when so adjusted. In carrying out this invention the 
patentee causes the top bar of the blind to hang whilst in its normal position 
at a considerable angle, either by weighting the same on one side, or by hanging 
it ecoentrically, or by attaching a spring to one side which shail always have 
a tendemey to.keep it at an angle. In the lower side or edge of this bara or 
rod a cord is attached provided wiih so many notches or hoops as there. are 
angles. of adjustment desired, or a single notch or hoop may. be provided in 
combination with one er more hooks fixed as may be required, the object being 
to ensure the blind presenting a certain amount of opening or angle, acoording 
to the particular notch er hook engaged. 
Chanoery-lane, ** Attaching teeth to saws."—A commu- 
nication. — Dated 1th February, 1867. 
This. invention cannot be described without refe to the d 
352. W. CLARK, Chancery-lane, London, “‘ Mechanical impr ts to be 
applied to automaton toys, &c.”— A communication.—Daied ith February, 


1867. 
This invention cannot be described, without refe to the drawing 
353." W. CONISBEE, Herbert's-buildicgs, Waterloorroad, London, “ Means of 
securing, fastening, or ‘locking up’ type and other printing surfaces in 
* chases’ for printing purposes. and of securing what are known as * formes 
upon the printing tables.”—Dated ith February, \867. 

In order to effect the locking up of the type and other printing pieces in sach 
manner as to avoid various well-known defecta, the patentee empleys tighten- 
ing bars constructed of steel, iron, or other suitable material, and fitted or pro- 
vided with screws (made of steel by preference), one bar of the same length as 
the page being used at the side of the page as a side stick. and another bar equal 
in length to the width of the page being employed at the foot of the page in 
face of each bar is planed or filed, or otherwise, 











are drilled and tapped or screwed, or otherwise prepared, in twa or more places 
to receive screws having hexagon-shaped or other suitably-formed heatls dor 
enabling the screw to be turned, such screw being instead of the quoins, and 
enabling the furniture, type, and other printing surfaces to be locked up in an 
accurate and efficient manner. The typeand printing surfaces constituting the 
page having been placed in the chase together with the wood or metal furnitare, 
he places in the space between the furniture and the inner face of the chase the 
adjustable bars before referred to, in such wanner that the heads of the screws 
are made to press against the inner faces of the chase, thus pressing the flat 
faces of the adjustable bars against the furniture, and thereby tightening the 
page of type and other printing surfaces, the requisite pressure being given by 
turning the screws backwards, so as to unscrew them out of the tapped holes. 
Otherwise, in some cases, instead of tapping the bars and fitting the screws, a6. 
above described, he constructs the bars in such manner. as. to admit of their 
being fitted or furnished with movable nuts, in such manner as to admit of 
pressure being applied to any part of the side and foot of the page of type or. 
other printing surfaces, substanually in the manner described, aud admitting.of 
being used in chases of various proportions in the process of printing, 


354. H. E, FALK, Liverpool, “‘ Steam boiler, salt pan, and other furnaces or fire- 
places for the better combustion of fuel.” —Dated 7th February, 1867. 

In performing this invention the patentee erects a furnace of bricka, fi 
lumps, or othe: wise, in the ordinary manner, according to the size of the boiler 
or evaporating vessel, and divides or separates the front part of euch furnace 
from the main flue by means of a wall or partition He sinks the fire: bara more 
or less below the dead plate according to the size of fire required, thas leaving 
space for the introduction of air to mix with the products of comb: and 
thus converts the same into inflammable gas. In the immediate viciaity of the 
fire-door he forms an aperture in the jamb or jambs at one or hoth sides of the 
furnace er fire-place, by preference at right angles to the fire doonmear the 
front of the furnace or fire-place, the result being that the products of com- 
bustion (rom the fuel at the back part of the grate become superheated, and 
the whole of the products becoming mixed, then pass through the.aaid aperture 
or apertures at the front part of the side or sides of the furnace into the flue er 
ducts which communicate with another chamber constructed of bricks, 
lumps, or o:berwise, In the passige of the products of combustion mined with 
the necessary air, through the apertures into and along the fu, ducts, or 

hambers before ioned, all. the gases and su»stances ardinarily con+ 
stituting black smoke are converted into inflammable gas, which is led or con- 
ducted out of the last joned chamber or duct into the main flue under or 
at the back part of the b :iier or other vessel to be heated, whereits ealoric is 
entirely absorbed and utilised. In the boiler furnaces constructed according so 
this inven ion the sides of the hot air chamber above described. constitute the, 
sustaining walls for the boiler. The arrangement of the sustaining walls,from 
salt pans differs considerably from that ordinarily adopted, as no flues are 
formed, pillars constracted of brick peimg substitated for the sustaining walls 
usually employed. and the heated products of combustion being allowed to freely 
expand a-nong the pillars, . 
357. M. J. HAtnes Bath, “ Manufacture of leather straps and driving bands, 

— Dated 8th February, 866. 

According to one arrangement deseribed in the specification this t ionis 
carried out.in the following manner,:—The pieces of leatner of whieh the steaps 
or bands are to be constructed, and whieh it is desired to unite, having been 
prepared of the requisite width, the respectiveends thereof are cut with tongues 
and corresponding recesses of a deep Vandyke or V-farm, the number of tongues 
and recesses being determined by the width of the leather. Th re«pective 
tongues and recesses are so proportioned that they will fit accurately inte each 
other, the surfaces of the jeather when thus connected being perfectly smooth 
and level. The several edges of the tongues and recesses are then secured to 
each other by sewing the same together with thread or threads of any suitable 
material, the same being carried through and the stitches made in the-thickness 
of the leather, and not passing through the same from.one side thereof to. the 
other, A slight.channel is gut parallel to the edges of the respective tongues 
and recesses to receive the s.iiches in order that the thread or threads employed 
may not project above the surface of the strap or 


360, T. SIBLEY, Ashton under-Lyne, ‘ Machines for and chi — 
Dated 8th February, 1467. — wae 

These improvements relate to an invention for which Jetters patent were 
granted to J. Taylor (No. 2471). dated 7th September, 1865. The “ peggy” or 
* doily ” described in the specification of the af id patent is actuated bye 
lever which forces a screw to which the peggy is attached through @ fixed nat, 
thereby producing simultaneous end and rotating movements. The objecte 
of the present improvements is to impart either simultaneous end and 
rotating is, oF sep rotating and separate end and rotating 
movements, to render the. washing action of the machine more perfect ; 
and the invention consists in an improved construction. arrangement, 
and combination of mechanism, namely, in two levers having their 
fulerums upon a frame which is so arranged as to turn upon a vertical, 
axis, so as to be readily unstipped if requred; the two leve-s are placed 
one above another, and to the upper one a swivel collar is jointed to which the 
upper end of the screw of the pexgy is fitted, so that while the screw can gotate 
end movement will be imparted to it by the lever. The lower lever has a 
swivel screw nut jointed upon it, through which the screw pasges,.the screw 
nut also for..ing a guide for the screw. With this arrangement, by holding the 
upper lever and moving the lower iever rotating movement will be given to the 
peggy, and by holding the lower.lever and moving the upper lever simultaneous 
end and rotating movement will be given to the peggy. and. by moving both 
levers te peugy may be removed trow or replaced in or turned away to one 
side of the tub or vessel in which it operat.s. Whew the peggy is out of the 
tub there is @ catch upon the upper lever to hold it up and out of the way antil 
it is again required. Tee improvemea's al-o consisis.in the-use of th» wheel 
work (:n place of a screw), combined with the two levers aforesaid by a link 
jointed to (h; upper lever, and, with the arm or part of a wheel or segment 
having bearings upon the axis of the pegay which slides threugh thesaid wheel, 
being concected with it by a key and groove. The invention ala consistein 
arranciny the peggy #0 a8 to have simply vertical and rotary movements, and 
80 that the tub or vessel may be brought ander, or may be taken away from 
under. the peggy by being arranged on slides or wheels; or it consists in 
artanging the yecgy #0 as to have rotary and vertical movements, and aiso to 
turn to one side out,of the way, or 80 a» to be turued.from.one side to enether 
to operate in different stationary vessels, 


361. H. A. FLETCa@8R, Lowea Engine Worts, near Whitehaven, “ Apparatus 
boring planing metals "— Dated 8th February, \&»7. -” 
This invention consists in comb ning a boring ada planing machine together 
in such @ mauner that-steam engive cylinders and other similar objects can be 
both bored and planed simultane us'y, and with one setting or atjustment_en 
the machine, and may be adapted, firstly, to planing machmes in which the 
work traverses to and troduring the operation of planing, and, Seeondiv, to 
planing machines.in which the work is fixed and the cutting tool or tools are 
traversed to and fro over the work. Accuriing to one mode of carrsing out 
this invention as epplid to a planing. machine with traversing table and 
Stationary cutter, it is proposed to adupt an ordinary-or other-bering bar to the 
table of the planing maghine, suey boring bar worsing in suitable bear ngs con- 
tained in brackets er pillow blocks bolted to the -uriaee of the table, 80 as to 
travel along with it, The burg ber is rotuted by gearing from a driving shaft 
sliding to and fro, long tudinally, through the drivingopulleya, or through the 
pinion, 80 as to follow ihe motion of the table. in combining;the bering 
qeperenes with a nee wach: e having a fixed table, the boring 
will of course not require wue viv: shaft, and all 
attached fo the tavle. = “ oo 
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265. W. Jones, Wolverhampton, * M 


Jo} lachinery for 
water, steam, Sods wae 1867. 


This invention relates to machinery of 
war an, end ot oes comin eed shores ist ons To 
beads, sockets, and otherwise according to the given to 


them, the said joints being employed to connect portions of gas, water, steam, 
and other pipes together. The invention consists of the arrangement or com- 
bination of parts of machinery, hereinafter explained, for manufacturing the 
said joints. The patentee constructs the hinery in the following m-nner: 
A steam hammer is supported by framing on the foundation or base plate of the 
machine, and is actuated in the usual manner, the motion of the several parts 
of the machine being taken from the said steamhammer. The machine for the 
manofacture of cross joints, that is, joints having four openings, each opening being 
at right angles to the next, is arranged as follows: on the bed of the machine, 
and immediately under the steam hammer, a swaging tool ia fixed, having the 
figure of nearly one half of the cross joint to be made, and the swage or forging 
tool carried by the steam hammer has nearly the figure of one other half of 
the said cross joint to be made. A blank of the required shape for making the 
cross joint is bent nearly into the shape of the cross joint to be made, being 
raised to a welding heat, is placed on the swaging tcol in the bed of the machine. 
By the descent of the ram or plunger of the steam hammer mandrils are made 
to pass into the interior of the partially formed joint, and the vertical swave of 
the said hammer is made to act upon the said partially formed joint, after which, 
horizontal swages or forging tools are made to advance against the angles of 
the joint. The partially formed joint is thus supported internally by mandrils, 
while externally it is compressed or struck between the fixed swage on the bed 
of the machine and the vertical swage carried by the steam hammer, and by 
the horizontal swages which act upon the angles of the joint. The partially 
formed joint is thus welded into a perfectly forged joint. The mandrils for 
supporting and the swaging tools for operating upon the angles of the cross 
joint are worked from the steam hammer in the following manner:— The 
holder or die box in which the vertical swaging tool worked by the steam 
hammer is fixed is not rigidly connected to the ram oz hammer, but it is capable 
of a short sliding motion therein, a strong coiled spring between the top of the 
said holder and at the top of the cavity in which it works, pres-ing the said 
holder outwards until it is brought down upon the partially formed cross joint. 
Across the stem of the said holder two bars or arms are faced at right ang'es to 
cne another, slots being made in the ram of the hammer to pe~mit of the said 
cross bars rising and falling with the holder of the vertical swaging tool. The 
mandrils have required horizontal motion given to them by the short ends of 
levers, being connected by connecting rods with the cross bars or arms fixed in 
the aforesaid stem of the holder or die box. The ram or plunger of the hammer 
carries at its bottom four wedges, which, on the descent of the hammer, force 
inwards the horizontal swages which act upon and shape the angles of the cross 
joint. By the arrangement described, the descent of the ram of the hammer first 
causes the mandrils to enter the partially formed cross joint, and the vertical 
swage to act upon the said cross joint; the further descent of the hammer 
causing the wedges to force inwards the horizontal swages, and thus complete 
the forging or shape of the cross joint. During the last described motion of the 
ram or planger of the hammer it advances on the stationary holder or box of 
the vertical swage, compressing the before mentioned coiled spring. On the 
raising of the ram or plunger the wedges acting in the horizontal swages retire, 
and the said swages are withdrawn by coiled springs. The vertical swage and 
mandrils next retire, and the finished cross j.nt may be removed from the fixed 
swage on the bed of the machines. 


370. hy JONES, Liverpool, “ Combined bench and desk.”—Dated 9th February, 
1867. 


This improved combined bench and desk, which is intended for use in 
school-rooms and other places, can be made in either the single or double form 
—that is with one bench and one single desk, or with two benches and a double 
desk. The Cistinguishing feature of the invention is that both the said bench 
and desk can be folded down at pleasure. and thereby be made to provide, 
when a number are placed in lines parallel to each other, First, a large amount 
of sitting room, enabling all the sitters to look in one direction; Second, a 
comfortable rest for the back; and, Third, a kneeling or foot board. Two or 
more frame-pieces, each cast or otherwise made in one piece, and connected by 
longitudinal tie-rods, are employed to support and combine the said bench and 
desk with the single desk; these trame-pieces resemble the letter L, and with 
the double desk the letter T inverted. The paris of the frame-pieces which 
support the said desk, or on which it rests, are formed with notched or tooth- 
like surfaces, into which pawls jointed to the desk fall. The desk is provided 
with a hinge or hinges at its upper part, and, as the pawls are placed in ‘algher 
or lower notches, so is the said desk maintained ata less or greater angle. 
Instead of the pawis being connected to the desk they may be jointed to the 
frame-pieces, and the notched surfaces be attached tu or formed on the desk. 
The parts of the frame-pieces which support the bench or benches are coupled 
by a hinge-like joint to the supporting pieces secured to the underside of the 
bench or benches; the latter supporting pieces are formed with elongated 
curved openings therein through which the hinge pins pass. When the sup- 
porting pieces are in a vertical position their surfaces meet and maintain their 
bench in a horizontal position, but when it is necessary to provide a kneeling 
or footboard this can easily be effected at any time by slightly raising the 
bench and folding it over.— Not proceeded with, 

372. E. A KirBy, M.D., “ Gordon-square London, “ Portable miniature dis- 
and instrument case.” Dated 9th February, 1867. 

This invention consists, Firstly, in the geueral construction and arrangement 
of the case by which the uses and conveniences of several cases are combined 
in one with compactness and economy of sp ce, the whole being very portable, 
light, and elegant in appearance, and combining in one case the following 
articles, namely: — A pocket instrument case. a catheter case, an enema appa- 
ratus case, and a urinometer case, together with writing materials and a supply 
of medicaments and drugs, in certain definite quantities, and other conveni- 
ences necessary for dispensing purposes. The case—which may be constructed 
of metal, wood, or other suitable material—is made so as to open like a port- 
able desk or despatch box, having two or more leaves connected by hinges. 
These leaves are divided, by means of partitions or divi-ions, into separate 
compartments or spaces of various forms and sizes adapted to contain the 
clinical and other instruments and appliances above referred to, so that each 
is kept in its proper place, and when the case is opened the whole is exposed to 
view. That leaf or part of the case which ts to con ain the glass tubes of medi- 
caments and drugs is provided with semi-cylindrical grooves in which the 
tubes lie snugly each in its own groove. The case, if of wood or other similar 
material, may be covered with morocco or other leather, and the whole or 
parts lined with velvet plush, or other soft material, as a precautionary mea- 
sure against breakage, and to prevent the contents rattling whilst being car- 
ried ; Secondly, the novelty of the invention consists in the construction and 
arrangement of a contrivance which enables medical men and others to possess 
in a single portable case those clinical instruments which are necessary for the 
correct diagnosis of disease, and the remedies which are required for their 
relief and cure, together with suca surgical instruments and appliances as are 
in common use for the dressing of wounds and for various surgical operations, 
thus furnishing the medical man with the means of administering relief at 
once without the delay attending the usual mode of dispensing, the whole being 
comprised within the size of and combining the uses of an ordinary writing 
desk or despa'ch box.—Not proceeded with. 


373. E. HEYWOOD and E. HINCHLIFFE, Manchester, “‘ Apparatus employed in 
ucing fancy or figure weaving.” — Dated 9th February, 1867. 

In the production of fancy or figure weavings considerable difficulty is expe- 
rienced when producing ornamental effects by the u-e of extra weft in intro- 
ducing any great variety and change of colour to the ornamental parts, and in 
bringing the various pattern portions very close to esch other. In carrying 
out these improvements the inventors apply the pattern weft on very small 
bobbins, each of which is supported separately upon a pin with a spring to 
retain and produce surface friction to the bobbin to prevent it frem too frecly 
coming off or unwinding. Each of these pins is affixed to a separate small 
plate or carrier, which, in use, is held on the face of a narrow plate, so that it 
may, with its bobbin in working, be readily +hifted from one of these narrow 
plates to another or others.—Not proceeded with. 


374. F. LEONARDT, Birmingham, “ Boxes for containing metallic pens, &c.”— 
Dated 9th February, 1867. 

When the pattern or sample pen is to be contained within the box the in- 
ventor fixes or makes across one end of the box and at the bottom thereof a 
small chamber of a size proper to receive the pattern pen. This chamber may 
either be made of a rectangular tube or of a partition or diaphragm glued or 
otherwise fixed to the box. The said small chamber is open at the side of the 
box, through which open end the pattern pen may be introduced or withdrawn 
for examina'ion. The open end of the chamber is closed so as to retain the 
pattern pen in the chamber either by a flexible or hinged flap or by a slide 
‘working in the side of the box; or instead of placing the pattern pen loose in 
the chamber of the box it may be fixed to a metal plate nearly of the breadth 
of the chamber, The said plate is provided with clips by which the pattern 
pen is secured to the plate, and one of its ends is turned up at richt angles to 
the other part. The turned-up end described closes the open end of the 
chamber and forms the thumb-plate, by grasping which the patt«rn pen can be 
withdrawn from the chamber of the box. The plate carrying the pattern 
pen may be attached by an india-rubber band to the inside of the chamber, 
so that on loosing the pattern ren after examination it is returned by the 
elasticity of the said band to its place in the chamber.—Not proceeded with. 
380. A. GRANT, Regent's Park, London, “ Exhibiting moving and other pictures.” 

—Dated 9th February, 1867. 

This inven‘ion relates chiefly to the exhibition of moving pictures or series 
of pictures, which are caused to travel in a regular and continuous manner by 
means of a pair of winding reels or rollers and suitable operative mechanism. 
A jet of oxyhydrogen or other power.ul light is produced at two or more points 
tn front of the winding reels, and is concentrated upon a certain area, through 
which the pictures pass, by peculiarly formed lenses, a maguified reflection of 
the illuminated portion of the pictures being cast by means of a suitable object 
glass upo a sheet of cloth or other surface, which may be either opaque or 
transparent.— Not proceeded with. 

382. P. D. COLLINS, St. James's, London,“ Self-closing bottle stopper and key.” — 
Dated \\th February, 1867. 

This invention consists in the applic: 

inside of the neck of the bottle, jar, 





ef a spiral or other spring to the 
iter vessel, attached to which is a 





fitting into the 
. same, and giving 
bottle, jar, or vessel through the 
same. By means of a support or groove around the outside of the neck ef the 
bottle, jar, or vessel the key can be kept in position, and the bottle, jar, or 
vessel be made to remain open as long as required.—Not proceeded with. 
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383. G. H. Kipp, M.D., Dublin, “ Apparatus for regulating the suvply of water 
2 eng? Sor preventing the bursting of water pipes.” —Dated \ith 


This invention has for its objects, First, to diminish the pressure in pipes used 
for the supply of water to cisterns; and, Secondly, to prevent the bursting of 
sach pipes by frost. To effect these objects the patentee places astop cock on 
the supply pipe, as near the main as possible, and close to it, but further from 
the main is a tap, and he connects this tap and cock with the cistern so that 
they are opened and closed as the water in the cistern rises and falls. He pro- 
poses to establish this connection in a twofold manner :—First, he makes use 
of a smail regulating tank near the main, and into this tank he conducts the 
overflow pipe from the cistern, and places in it a float in connection with the 
stop cock on the supply pipe. By this means the overflow is used to fill the 
regulating tank and cut off the pressure at a point uear the main.- To effect 
the second object, that is to say, prevent the bursting of the pipes by freezing, 
the water is allowed to remain therein, he places another float in the same tank 
connected with the tap on the supply pipe, or a branch of the same, and so 
arranged that after the overfluw water in the tank has, as above described, cut 
off the supply from the main, it will open the tap, and so permit all the water 
lying in the supply pipes to run off and ensure their being empty, except when 
in actual use, In order to open the stop cock for a renewed supply to the cis- 
tern the regulating tank may be emptied by means of a valve in the bottom, 
which may be opened by hand or rendered self-acting by means of a float placed 
in the cistern. He further proposes to connect this float with the water-closet 
valve or other valve in the cistern, so that, if the overflow pipe should become 
at any time obstructed, the valve will be opened so as to prevent flooding over 
the sides of the cistern, and the valve thrown on a hook or catch, so that it 
cannot be used till replaced, and thus notice will be given of the obstruction in 
the overflow pipe. Secondly, the stop cock and tap on the supply pipe, as above 
described, may be connected with a float or floats in the cistern by means of 
connecting rods, wires, or chains, cranks, and levers, weights and counter- 
weights in such manner that the rising and falling of the water in the cistern 
will open and close them without the intervention of a regulating tank but 
with a like effect. 

384. R. T. THOMPSON, St. James's, London, ‘‘ Studs and buttons.”—Dated 11th 
February, 1367. 

These improvements in buttons and their fastenings refer more especially to 
brace buttons, but they may be used for other purposes. The patentee makes 
the button of a disc of any suitable size, and dished or flat—preferring, how- 
ever, the flat form— which may be stamped or otherwise ornamented. From 
the back part, and in the centre of this disc, projects a neck-piece of a length 


according to the thickness of materiai to be applied thereon, while in the front | 


is a raised dome or projection coinciding with the position of the neck at back. 
A small hole is bored trom the back in the centre of the neck-piece through 
the button, and into the dome or projection in front, but not quite through. 


The hole has a screw-thread tapped in it, into which hole there fits a screwed | 


pin, termed a needle, pref2rring it to be of steel, and sharp pointed. This 
needle is furnished with a disc head of, say, about two-thirds the diameter of 


the button. To secure the button to a garment it is simply necessary to insert | 


the sharp-pointed steel needle through the material thereof and screw on the 
button from the front; the garment will thus be held between the end 
of the neck or shank and the disc head of ‘he screw, the point of which may 
also come against the inside of the dome projection—that is to say, the bottom 
of the screwed hole. Thus the button will be fixed tightly to the garment, 
with the necessary freedom provided by the length of the neck or shank for 
buttoning anything thereon. The screw being of great length, as permitted 
by the projecting dome in front of the button, it will sustain great wear, and 
even although becoming loose, is not liable to release the button from the gar- 
ment or other article to which it may be applied; and, further this screw 
being sinall and of steel with a sharp point, is easily thrust through a garment 
or other article to which it is to be applied. 


391. Sir J. Y. Simpson, Edinburgh, ‘* Improvements in the utilising of mineral 
and other oils for the production of heat and for illuminating purposes.” — 
Dated \2th February, 1467. 

This invention has for its object, First, the production of heat which may be 
employed for generating steam, and be also utilised for the purposes wherein 
the application of heat is necessary, and consists in burning’ shale oil. coal! oil, 
petroleum, or other mineral, vegetable, or aniwal oils, in the form of spray. 
The oils are impelled through one or more orifices which are directed against 
the object to which heat is to be applied, each orifice consisting of a tube of 
small calibre through which the oil or oils are impelled or drawn up out of an 
appropriate reservoir, The tube or tubes through which the oil or oils pass is 
more or less str rounded by anuvther tube through which atmospheric air, either 
heated or at the ordinary temperature, or steam either saturated or superhea'ed, 
or both, is driven by suitable blowing apparatus, or by steam force, the object 
of this forcing through of the air or steam being to break the jet of oll into 
minute spray to facilitate its ignition and burning. The oil jetand air or steam 
jet in each spray ultimately issue from one and the same orifice, and additional 
single air or steam orifices may be required for the more complete combustion of 
the oil. In reference to the Second part of this invention, the oil or oils are 
burned in a similar spray form, and the light produced by the combustion of 
the oil or oils may be used in instances where illumination is required. As soon 
as the spray is produced fire is applied to it in the manner ordinarily employed 
for igniting illuminating gas, or it may be ignited otherwise. As soon as 
applied the heat is communicated from particle to particle of the spray, and the 
bg remains burning in a continuous and powerful flame.—Not proceeded 
wit, 

396, A. V. NEWTON, Chancery-lane, London, “ Sewing hines."—A 
cation.— Dated \2th February, 1867, 

This invention consists, First, in connecting the presser foot with the “ take 
up.” or with the thread controller, or with both, in such a manner that the 
thread is relieved of all tension as soon as the needle’s point begins to enter the 
material to be sewn, and such relief is dered self-reg ing ling to the 
thickness of the material that is being sewn, while the supply of thread varies 
according to the quantity required for the stitches of the varying thicknesses of 
the material introduced tothe machine. A further improvement in connection 
with the needle thread consi-ts in placing a small projection on the rim of the 
disc shell of the tension wheel for holding the thread in place, instead of making 
a notch on the edge of the rim, Asan improvement in the shuttle race, the 
face of the race against which the flat side of the shuttle sides is formed shelving, 
or overhanging trom the top to the bottom, instead of vertical, in order to 
obviate a difficulty joned by the needle striking the shuttle as 
they pass each other. ‘That the point of the -huttle shall certainly enter the 
loop of the needle thread, it is necessary that the shuttle and the needle shail 
approach as near together as possible without actually touching, and this object 
is more effectually secured by inclining or overhanging the side of the race, so 
that the needle can pass through the back of the edge at the top, and emerge 
from the side of the race at that point very near where the nose of the shuttle 
passes to take up the loop of its thread. A further improvement consists in 
making the ways of the race separate from the bed and securing them thereto 
by set screws for the purpose of adjusting the ways as they wear, or facilitating 
their renewal when necessary. The last part of the invention relates to im- 
provements in connection with the shuttle. The invention cannot be fully 
described without reference to the drawings. 

398. W. CLISSOLD, Dudbridge Works, near Stroud, Gloucester, “ Tentering ma- 
chine." —Dated 12th February, 1867. 

This invention cannot be described without reference to the drawings. 

400. J. WESTWOOD, Bow, and R. BAILLIE, Leyton, Esser, * Iron safes.”— 
Dated \3th February, 1867. 

This invention consists, First, in forming one of the vertical sides and the 
door in front with a series of corresponding steps in those parts of the said 
vertical side and door and top and bottom that are brought together when the 
door is closed, thereby increasing the security against the forcible opening of the 
door by the insertion of a bar or other forcing instrument between the end of 
door and such vertical side, or top, or bottom. By forming the vertical side, 
top, or bottom of the safe in this manner, a bar or other forcing instrument 
could only be inserted to the depth of the first step, and even if by means of 
such, instrument the first step could be removed, no leverage for operation 
against the said vertical side could he obtained until a portion of the end of the 
door equal to the depth of the second step had first been removed, 80 as to allow 
of the further insertion of the bar or other forcing instrument, and in this 
manner each successive step would offer an obstruction to the entrance of the 
bar or forcing instrument. The invention consists, Secondly, in constructing 
iron safes with an external and internal box or case, the latter of which Is 
mounted so as to be capable of tarning on a central pivot or axis. By this 
means, when the internal box or case has been closed by shutting its door, this 
box or case may be turned on its pivot or axis sv as to carry the door round to 














the back and fixed in that position. The fave of the door may be either | 


straight or curved. The vertical side, top, and bottom of each box or case, 


and the end of its door, may be formed with steps as above described, or other- | 


wise. And the invention consists, Lastly, in constructing doors for iron safes 
and other purpo-es in such a manner that the door may be turned on a centre, 
so a8 to fix it in its seat by bringing ears or lugs (heing parts of the door or 
fixed thereio) over the inside of the plate of the safe or other fix:ure to which 
the door is applied, such ears or lugs being brought over apertures in the said 
plate or other fixture by turning the door back again in order to open it. 
401. J. WESTWOOD, Bow, and R. BAILLIE, Leyton, Essex, “ Iron piles and 
columns.’ —Dated | th February, 1807. 
This invention has ior its cbject the prevention of injury to iron ribs and 
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columns at the junctions of the several lengths thereof by the decay from corro- 


sion or cause of the bolts by which the external or internal flanges of 
the several lengths of piles and = ith 

ing rn with d A 
flanges, by means of which they are fastened together without the oy 
as usual. On the ends of two lengths of pile or column intended to be 
together are framei flanges with projections and spaces respectively correspond- 
ing in such a manner as to break joint when one of the lengths is turned on 
the other, and thereby form an effectual junction of the two flanges thus 
brought together. Any convenient form of bolt or stop for preventing the 
turning of one flange on the other after their junction may be used if required. 
For underground ples or columns the flanges are or may be formed inside, and 
thereby preserve an even junction of the lengths on the outside. And for those 
parts of piles or columns which are above ground the flanges are or may be 
formed outside, thereby producing an even junction of the lengths on the inside. 
In the latter case the outside flanges may be ornamented as required. The 
invention relates to piles or columns, whether screwed or otherwise, driven or 
suuk into the ground. 

404. H. HOUFE, Tollington Park, Upper Holloway, “ Outside lamps or lanterns 
shop fronts or other similar places.” Dated 13th February, 1867. 

For the purposes of this invention the inventor con-tructs the front portion of 
the lamp or lantern of transparent glass, as usual, whilst the back thereof is 
constructed of opal glass or other suitable semi-transparent and reflecting ma- 
terial. By the use of these improvements the light is reflected as desired on to 
the w.ndow or other desired place, whilst the street or other place where the 
lamp or lantern is situated is rendered light by reason of the back of the lantern 
being of semi-transparent material, thereby obviating the darkness in the sheet 
or other place caused by the use of the ordinary outside lamps or lanterns 
having metal or other opaque backs applied thereto. The lamp or lantern may 
be constructed in any suitable manner, and may be suspended from above, or 
fixed upon, a post or pillar, or in other suitable manner, as desired.— Not pro- 
ceeded with, 

406. W. JONES, Liverpool-street, King’s Cross, London, ‘‘ Lamps.”— Dated 13th 
February, 1867. 


This invention relates to such lamps as are intended to be used for throwing 
light on to shop windows from outside, and for other purposes, and consists of 
a globe of glass, the half of which next the window is composed of transparent 
glass, and the hinder or outer half is composed of enamelled glass, or other semi- 
transparent substance adapted for reflecting the light of an internal gas burner 
on to the window. The hinder or outer half of the globe may be also composed 
of silvered glass, or enamelled iron, or other suitable material with a lining or 
coating adapted for reflecting light as required. In some cases it may be 
advisable to vary the form of the globe, which is composed of two convex glasses, 
as above stated, and to make it somewhat flattened, instead of being spherical. 
The globe is suspended by means of a metallic band, by which it is encircled, 
from a gas supply pipe in the form of two supporting arms fixed at the two 
opposite sides of the band, one of which arms conveys the requisite supply of 
gas to a ring inside the band, and thence to the burner, the air being admitted 
as required through suitable apertures in the bands, The glass chimney of the 
burner extends through an aperture in the top of the globe into a metal shaft 
with a cowl at the top, such metal shaft being supported qu:te independently of 
the globe, and prevented by stops from resting on the top of the same. This 
metal shaft is capable of being raised and lowered as required, by working in 
vertical guides on the suspending arms. ° 
408. W. E. NEWTON, Charcery-lane, London,“ Apparatus for taking photo- 

graphic portraits, pictures, &c.”—A communication.— Dated 13th February. 
1867. 





The portrait or picture to be produced according to the present nvention the 
inventor proposes to call the periscopical portrait or photographic statuette, 
and consists of a portrait showing the back and the front of the person photo- 
graphed. To accomplish this the portrait must be taken from two sides, and 
the pictures produced on paper are to be stuck together at the edges, but 
leaving the bottom open. The operation is effected in the following manner : — 
The person to be photographed is placed on a turntable which has two stops, one 
exactly opposite the other, Let them be called A and B. When the platform 
turns, and the point A takes the place of the point B, the turntable has made a 
complete half-circle, so that if a person be placed in the centre and caused to 
turn round with the turntable, he will first be seen from the front and after- 
wards from behind. If, therefore, photographic representations of the back 
and front of a person be taken they will form two exact halves, which may be 
placed back to back. In order to make the statuette perfect after the edges of 
the two portraits have been stuck together, it should be expanded by intro- 
ducing a piece of wood or a plate of glass, iron, or dboard of a t 
size into the interior. The movable turntable is of the greatest importance 
during the operation, as, on account of its ease and facility of movement it will 
allow the sitter to remain perfectly still and motionless, and by the arrange- 
ment of the stops two views of the sitter exactly opposite may be obtained. A 
kind of kiosque which is employed is a kind of necessary adjunct to the photo- 
graphic statuette and helps to complete the illusion. It is composed of four, 
five, or more looking-glasses placed in connection with each other, and may be 
ornamented with gilding, sculpture, or in any other suitable manner.—WNot pro- 
ceeded with, 

409. H. A. DAVIS, Goswell-terrace, and 8. J. SALKELD, Little Britain, London, 
“ Apparatus for drawing liquids from casks and other vessels.”— Dated 13th 
February, 1867. 

This invention relates to the employment of a flexible tube, one end of which 
is provided with a perforated cover, and is attached to a float to keep it to the 
surface of the I'quid in a cask or other vessel in which the said apparatus is 
inserted. The said tube is passed through a plug cr collar which takes the 
place of the bung in the said cask, and its outer end may be connected to a beer 
engine or other pumping or drawing apparatus. The tube may be formed of 
india rubber, or other flexible material, and of any suitable length and size. 
The float preferably employed is a hollew india-rubber ball, which is formed or 
fixed on the end of the tube. The aperture in the same end of the said tube is 
covered with perforated zinc, wire gauze, or other material which will allow 
the liquid to pass freely in through the said aperture, but will prevent the 
entrance therein of hops or other floating solid substances. The tube is drawn 
through a hollow plug or collar of wood or other suitable material, which is 
bore:t or perforated to fit the said tube properly and allow the same to be easily 
adjusted therein. When the apparatas is to be employed for drawing ale or 
beer from a cask the plug is adjusted on the tube to leave the proper length of 
the same in-ide the said cask. The bung of the latter is then removed, and the 
end of the tube carrying the float is pas.ed through the bung-hole, the wooden 
plug of the apparatus being inserted in’ the place of the said bung. The other 
end of the tube, which is outside the cask, may then be connected with a beer 
engine or pipe leading to the same. The float always keeps the end of the tube 
to the surface of the ale or other liquid, and as the same is drawn out of the 
cask the float and tube descend with it. By this means all the liquid is drawn 
from the surface of the same at whatever level it may stand in the cask, and 
the necessity of tilting the latter and the employment of a tap therein is 
avolded.—WNot proceeded with. 


410. J. THOMPSON, Ardwick, Manchester, “ Machinery for cutting and polishing 
metals,”’—Dated \4th February, 1867. ° 

This invention cannot be described without reference to the drawings. 

411. J. WALTON, Wilmslow. Cheshire, and TR. HARLOW, Heaton Norris, Stock- 
port, “* Apparatus for tilting barrels on any description of stillage.”"—Dated 
14th February, 1867. . 

This invention relates to the construction of an apparatus which can be 
readily applied to tilting a barrel or cask or any description of stillage ; it is 
simple in its construction, and in action is not liable to shake the contents of 
a cask or barrel so as to disturb the sediment, and which is separate and dis- 
tinct from the stillage. The apparatus consists of an arched metallic bar, by 
preference, constructed of T or angle iron, which has two pointed feet to rest 
upon any ordinary stillage, and is provided with a screw having a double 
swivel hook at its extreme end to which a chain, having claws or hooks at its 
extremities, is linked. The mode of using this apparutas may be thus described : 
The arched bar is placed in a vertical position across the back end of the 
barrel, so that its pointed feet shall rest upon the stillage. One of the claws of 
the chain is then caused to clutch hold ot the end of the staves at the back of 
the barrel, and the other chain, by means of its claw, lays hold of one of the 
hoops surrounding the barrel, or to the end of the staves at the front of the 
cas‘ or barrel; a revolving motion being then communicated to the screw, the 
end of the barrel is caused to rise gradually, so as not to disturb the sedi- 
ment lying at the bottom of the barrel. 

412. H A. DUFRENE, Paris, ‘* Holder for railway and other tickets.”—A com- 
munication —Duted 14th February, 1867. 

This invention consists in the construction of an improved ticket holder, part 
or parts of which are applicable to holding or retaining brooches, pins, 
other like articles of jewellery to prevent their being lost, This improved 
holder co. sists of a metal pin having a point at one end, the other end or top 
part being turned into a ring, and then bent down so as to form a hook in front 
of the top part of the pin; this hook acts as a spring and serves to hold the 
ticket and fix it on the pin. A piece of elastic cord or twist is passed through 
the ring on the top part of the pin, and also through a small ring at the 
end of a small stem or rod, which rod serves as a draw-piece for stretching the 
elastic when required ; the ends of this elastic cord are then tied together, so 
that the said cord forms aloop. To fasten a ticket to the coat or other article 
of clothing by this improved holder, the inventor passes the pin (which must be 
longer and the elastic loop shorter than either the length or breadth of the 
ticket) through a smal! portion of the coat or other article of clothing ; he then 
inserts one edge of the ticket under the hook of the pin, and brings down, by 
meaus of the druw-piece, the loop of elastic in front of the ticket and passes 
it over the pont of the pin, and on releasing the draw-piece the loop contracts 
and firmly hold the ticket against the pin and coat or other portion of clothing. 
— Not proceeded with. 

414. J. V. TOEPKEN, Liverpool, “‘ Machine or machinery for packing a certain 
kind or description of friction match.”— Dated 14th February, 1867. 

The k nd or dese iption of frict‘un match to which this invention relates {3 
that in which the match splints are made in Jengths of wood cut in a comb- 
like form, and are packed at their free ends aliernately with bands of paper, in 
such manner that, in withdrawing from the packed bundle of gny one match, it 
is caused to ignite by its prepared end cuming into contact with a prepared 
surface on or attached to the band of the paper. The object of the invention 
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base of a plate having holes made in it, each of the said holes 
constituting a short tube. The base is supported on ornamental feet. He 
makes the bottles or vessels for the said frames with a cylindrical termination 


the cylindrical foot, and are preserved in a vertical position by the fitting of the 
said foot in the said rings or holes. The bottles or vessels cannot be 
accidentally removed from the frame unless it be almost inverted, while they 
are readily removed by hand by being lifted vertically.— Not proceeded with. 
ts in the ufacture of boot and 
shoe the machinery or apparatus employed therein.” —Dated 
14th February, 1867. 


Instead of the stamped metal tips as at present used the patentee proposes 
to manufacture and apply to the toe of the boot or shoe a stamped toe-piece of 
leather, in order to protect the front part of the boot or shoe. The machinery 
which he uses for shaping and stamping the toe-pieces is as follows :— 
On a bed plate he erects a standard containing the bearings of a 
driving shaft lever or screw, and on a bracket or other equivalent he 
sets a mould or matrix of the required form and dimensions of the toe- 
piece to be stamped. Above this mould he sets in slotted bearings a 
corresponding die or stamper, which is raised and depressed from and to the 
matrix by means of the shaft anda crank motion by a hand lever or by a 
screw power, similar to that used in stamping coins. At the moment when 
the stamp de<cends into the mould an angular or forward motion is given tothe 
stamp by means of an eccentric and cam, whereby the toe piece is stamped to 
the requisite hollowed torm to shape a cap for protecting the toe part or ex- 
tremity of the upper leather of the boot or shoe But this motion is not re- 
quisite in a machine actuated with a fly or screw press action, which the 
patentee considers the best means of carrying the invention into practical 


effect 
418. T. GREENWOOD, Leeds, and J. KEATS, Leek, Staffordshire, *‘ Machinery 
Jor the manufacture of boots, shoes, and other coverings for the feet.” —Dated 
14th February, 1867. 
This invention has reference to a former patent granted to J. Keats and W. 8. 
Clarke, dated 14th April, 1863 (No. 938). The invention cannot be described 
without reference to the drawings. 


419. Ik. GEORGE, Bridge-street, Kilburn, “‘ Cinder and other shovels.”—Dated 
15th February, 1867 


In constructing these shovels the patentee applies to the underside or back 
surface of a wire, or other perforated shovel, sheet metal, so as to form a 
a chamber or receptacle below the perforated surface of the shovel. The front 
edges of the shovel and back plate come close together at a sharp angle, 80 as 
to form one flat edge, and the back plate also serves to close the sides of the 
receptac e thus formed below the upper perforated surface, space being left 
open at the upper or back edge for the discharge of the ashes after they have 
through the wire or other perforated upper surface of the shovel. The 

sk and sides of the upper surface are raised to prevent the cinders from fall- 
ing off when the shovel is tilted backwards to discharge the dust and ashes 
from the space formed to receive them below the perforated surface. The back 
edge of the lower plate is prolonged to prevent the discharge of tne ashes until 
the shovel is tilted backwards; or a self-acting or other hinged flap may be 
applied to the opening at the back to prevent the escape of the dust until! the 
shovel is tilted backwurds. Shovels of this improved construction are suitabie 
for sifting or separating coarse from fine materials other than cinders and 
ashes, or for separating large from smaller seeds or fruits, or for other similar 
purpo-es. For some purposes a bag or other receptacle may be attached to 
the back of the space below the periorated surface to receive matters (which 
have been passed through the screen or sifting surface), when the shovel is 





tilted back wards. 
420. J. P. KERR and W. MCGEE, Paisley, ** Chain beaming apparatus.”—Dated 
15th February, 1867. 

This invention cannot be described without ref to the drawing: 

421, W. J. KNOWLES and J. E. WILDING, Blackburn, ** Rollers for wringing 
and mangling.” — Dated \5th Fe , 1967. 

This invention consists in constructing the body or cylinder of rollers of 
potter's clay, earthenware, or of glass; the ends of the roller are recessed for 
the purpose of receiving part of a washer or bush of india-rubber ; on the said 
washer or bush is placed a cap of brass or other metal, through which and the 
washer and roller is a hole for the purpose of receiving the roller shaft, such 
hole »eing squared so as 'o prevent the roller slipping on ‘he shaft. The back 
of one ot the caps of brass or other metal rests against a col ar near one end of 
the shafi. Near the o her end of the shaft is is “‘cha ed” a thread, on which, 
and avainst the outside of the other cap of brass or other metal, a nut is 
screwed, thus binding the caps, washers, or bushes, and rollers firmly together 
ou the shaft, so as to prevent literal movement of the roller on the shaft. The 
part of the roller shaft received in the roller may be covered with india-rubber 
in order to impart elasticity to such roller.— Not proceeded with. 

424. P. DucHAMP, Lyons, France, “ Apparatus for drawing off liquids, and 
lying them to bottles, dc.” — Dated \5th February, \867. 

This invention consists in an app chiefly i ded to be used in filling 
bottles from casks, and which automatically closes the orifice by which the 
liquid enters the bottle as soon as the bottle is full. The apparatus is con- 
structed as follows:—To a tap intended to be inserted into the vessel from 
which the liquid is to be drawn the inventor attaches a tube, by preference 
dome-shaped at top; the upper part ofthe tube is formed with a valve-seating, 
on which a valve rests. The valve has a rod on its underside which 
through guides, and is kept in a nearly vertical position; the lower end of the 
rod rests upon an arm of a bent bar or plate twisted in the tube. The other 
end ofthe bar or plate has a float attached thereto, which rises when the 
bottle is nearly filled and when the float has risen to its highest point it causes 
the bent bar to shift from under the valve-rod, thereby allowing the valve-rod 
and valve to drop and close the mouth of the tube. When the apparatus is 
placed in the neck of the bottle a stud or projection outside the tube, connected 
to a rod inside, and working in a slot, is forced up by coming in contact with 
the top of the bottle neck, and this rod thereby lifts the valve and valve-rod, 
and so allows the float at bottom to fall of its own weight to its original posi- 
tion; the arm ofthe bent bar is thus brought under the lower end of the 
valve-rod, and holds it ap until the float rises to its highest position, as before 
explained. An inclined plate is fitted across the inside of the tube to direct 
the liquid through an aperture in the side of the tube, To a horizontal 
projection carried out from the upper part of the tube is hinged a ring suffi- 
ciently large to embrace the tube and take in an inclined direction under the 

proceeded with, 


rim of the neck of the bottle. — Not 
'reet, London, “ Improvements 








1867. 

The patentee claims, First, the general construction, arrangement, and com- 
bination of machinery or apparatus for effecting the operations of letter-press 
and lithographic printing, substantially as described. ly, the imparting 
a reverse or to the cylinders of printing machines, and 
effecting the “ take” on the opposite edge of the forme or stone to that in 
which the *‘take” has hitherto been effected, whereby the operations of 
damping, inking, and printing when the machine is used for lithographic 
printing are effected simultaneously. Thirdly, the placing the inking rollers on 
one side of the cylinders and the damping and drying rollers on the opposite 
side thereof in lithographic printing shines, as and for the purpose described 
Fourthly, the peculiar construction of the bed of the table of cylinder printing 
machines, and the mode of adjusting the pressure by raising or lowering the 
table, as described. Fifth'y, the apparatus to and in lithographic printing ma- 
chines, of an air-tight tubular or other shaped water reservoir, provided with 
perforations ‘or the supply of water at the will of the operator on to the damping 
roller, and with one or more air vents closed by a spring or otherwise, substan- 
tially as described. Sixthly, the peculiar construction of nippies having one or 
more perforations therein for the purpose of supplying water to the dampirg 
roller from the air-tight reservoir, asdescribed. Seventhly, the mode of register- 


ing and pointing as described. 
492, A. V. NEWTON, London, “ Water meter.”—A communica 
In this improved water meter two cylinders and sliding valves are employed, 








Chancery-lane, 
tion.—Dated 15th February, 1867. 
the valves working in a valve common to both of them, and all being 
arranged together in a box in whose rear side is placed the water supply pipe. 
‘A crank shaft, which is connected with the pistons by a yoke, gives motion 
indicates through 


through a worm and gear wheel to a dial which a fixed index 

t he quantity of water discharged. 

433. G. WHITE, Queen-street, Cheapside, London,‘ Improvements in levelling and 
certain other’ mathematical instruments.”—A communication.— Dated \6th 





These improvements relate to pendulum levelling instruments, and also to 


4 Stockport, Chester,“ Instrument for giving answers to selected 

questions "—Dated itth February, 1867. 

This invention cannot be described without reference to the drawings. 

436. E. STEVENS. Pentonville-road, London, “ Improvements in means or appa- 
ratus to secure coal plates, trap doors,and other similar articles.” — 
Dated \6th February, 1867. 

In performing this invention a fixed ear, lug, or bolt, and a sliding bolt are 
suitable guides cast on or affixed to the 


formed or fixed, which are acted upon by a weighted lever or by a lever acted 
on by a spring. 
449. H. ALDER, Edinburgh, “Improvement in gas meters.”"—Dated 19th 
February, \867 

This invention relates to an improved mode of transmitting motion from the 
revolving measuring drum of gas meters to the indicating or counting 
mechanism, and consists, essentially, in substituting for the usual gearing ein- 

yed for that purpose a crank and connecting rod.in conjunction with 
oscillating pallets and an escapement wheel similar to the escapement move- 
ment ofa clock. The crank is fixed or formed on the or axis of the 
drum, and the conneccing rod leads upwards to an e-capement working in an 
escapement wheel which forms the first or leading wheel to the index or 
mechanism. Each revolution of the dram, in either direction, communicates 
an impulse to the escapement wheel, which is transmitted by the usual gearing 
to the several indicators.— Not proceeded with. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 

PRELIMINARY MEETING: Prices Unaltered: Quiet Trade; Less 
Doing now than last Quarter ; A few houses well employed for 
America, and a few on Best Iron Home—TueE FuRNESS 
Banquet: Benefit of the Red Ore to this District—DupLEy Iron 
AND CoaL TRADE: Duller — Coat In South STAFFORDSHIRE: 


Steady —IRONWORKERS’ DEMONSTRATION : Resolutions on Unions, 
the Outrages and a Confederation with the Northern 
Union — HARDWARES : General Condition ; Birmingham, 


Wolverhampton, Bilston, Willenhall, Dudley, and elsewhere— 
ADVANCE IN TIN—THE Factories Acts: Interview between the 


hampton: Another Meeting in Birmingham ; Views Expre>sed— 
FaTAL BLAST FURNACE ACCIDENT : Z'wo Men Killed : ‘*Slashing” 
Writing upon it. 
YxsterDay (Thursday) the preliminary meeting of the iron- 
masters of South Staffordshire and East Worcestershire was held 
in Birmingham, at the Hen and Chickens Hotel. The question of 
prices to be declared in the ensuing quarter as the basis of 
transactions in the finished iron department of the trade was 
son disposed of. It was resolved that no c’ should be made 
in the “‘list,” that has for some time prevai This was no 
more than had been expected, for the demand is not 
good enough to justify a rise, nor is’ it slack enough to 
call for a reduction. other matters considered were of a 
legislative character. The meeting of the trade on ‘Ch at the 
close of the prelimi meeting did not result in much business. 
Belief was, however, felt that the cause of the little excitement, 
which always precedes a preliminary meeting, even though no 
change is expected, was over. Comparisions were made between 
the state of trade now and at the time of the preliminary meeting, 
three months ago; and they were decidedly in favour of the earlier 
iod. A fair trade was done at about that time, and on through 
uly, and indeed into August by most of the pig iron makers; 
and some fair sales were effected by the makers of the finished 
article, but the demand for neither is so now as at any period 
during the intervening quarter, and a quiet time between this and 
spring is anticipated. Nevertheless, some works at which the 
makers are not adhering too closely to the list. with also a few 
who make first-class iron, are doing a fair hand-to-mouth trade, 
the latter chiefly for the home markets, and the former principally 
for the United States and Northern ports. 
The proceedings at Furness last week are being discussed here 
with much satisfaction. This is amongst the districts that have 
been benefited greatly by the existence of the red ore of that 


locality. 

The trade in Dudley is reported upon as follows:—The mills and 
forges west of this town have been fully going during the last 
week. Orders are not numerous, but as it is Brierley-hill Wake 
this week, and nearly all the works will be standing, it was thought 
advisable for them to be kept in full gear. A complete cessation of 
ironworks for a week of all the mills and fi in this district of 
course keeps a considerable quantity of m t iron out of the 
markets, and gives a little impetus to the trade when the men do 
begin to work. Upon the whole, things are better than they have 
been, but it is not certain how longit will last. Pig iron is looking 
up and prices are more satisfactory than they were. There con- 
tinues a fair demand for thick coal. The demand for out-door 
labour is not so active asit was, and there seems no sign of immediate 
improvement. 

i th. 2 dein, cmdtglen th 7 ia of 7 ; 
tolerably thy conditi i e period of de- 
pression that the iron roe Te suffered. 

On Monday, a demonstration of ironworkersjtook place at Brierley- 
hill, which is the seat of the executive of the Ironworkers Associa- 
tion of the south. For some time past there has been a difference of 
opinion amongst the two associations, whether they should form one 
union with two working heads or whether they should have separate 
organisations. The demonstration on Monday seemed not only 
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of their principles to advocate m: 
any dispute arose. And it was to this fact, that many of their 
smaller disputes had been settled with but little trouble or expense. 
He was glad to say that the ironworkers of England possessed an 
excellent character. If meetings of masters and men (the best 
parties to settle any question of price) were more uent there 
would be fewer strikes and lock outs. The third and last resolu- 
tion was as appended:—‘* That this meeting deems it expedient to 
state that it has for some time been fully sensible of the requisite 
pone yore Pe time and progress have developed, for the efficiency 
and stability of the South and North Ironworkers’ Association, 
and do hereby declare that we are prepared to enter into such 
arrangements with our northern brethren as will henceforth bring 
forth a confederation, on condition that they will give a pledge to 
us to renounce the services of a professional president, whose office 
we consider a mere sinecure.” The gen tone of the speeches 
intimated a desire to meet a deputation from the North Iron- 
workers’ Association, to confer upon the point. Subsequently 
they heard a deputation from the London Operative Tailors’ Pro- 
tective Association, after which a sum of was voted to the 
objects of the society. 

he demand for bardwares is quieter than last reported, and 
almost all the leading branches are characterised by considerable 
depression. The last mail from Australia brought scarcely any 
orders of importance, and the merchants both ay ee we and 
Wolverhampton complain of the difficulty experienced in 
obtuining remittances from that market. A letter just received 
here from New York states that a good many buyers of hard- 
ware are in town, but they are extremely cautious in their 
purchases, and their orders are small and troublesome. The “ fall” 
season will be late this year and not very favourable to commercial 
enterprise. From Canada advices state that heavy sand cut 
nails ure held firmly, but shelf ironmongery is e.sier in price, owing 
to the parative ab of d d. There is very little bein 
done in the district for France and other continental markets, P| 
the East India trade is quieter. A few orders for the West Iiies 
and the Cape have been given out this week, and the home trade is 
gradually ae. 

In Birmingham the trade is in a very lifeless state. The reports 
received through the factors are to the effect that dullness is every- 
where the characteristic feature of the country business. Manu- 
facturers complain sadly of orders, and are, in most cases, hard put 
to it to keep their establishments in full work; and in some instances 
stocks are being increased. The foreign demand is alike inactive. 
The inquiry from Australia, which has been lately noticed as 
improved, almost fallen off, and matters generally are in a 
very bad state in that country. Business is quiet in the eastern 
markets, but in some quarters a tolerabl d i for hard- 
wares is kept up. nsatisfactory accounts have been latel 
received from the United States, and the continental trade is stil 
quiet. A moderate general trade is being done with South 
samen and the North American and West Indian markets 

eep w 
In Werechengten the ironfounders engaged in the export trade 
nae business very quiet, and the japanners have scarcely any 
orders except for coal vases on account of the home market. For 
some descriptions of galvanised ware there is rather more doing 
this week, but, generally speaking, this branch of industry is not 
brisk. Zinc is reported somewhat firmer in price, and tin 
plates maintain recent quotations. The brassfounders are 
chiefly engaged in the chandelier and brass fitting branches, 
but the demand is considerably under the average, and there is a 
good deal of partially employed labour. The lock trade here is 
quiet both in the cabinet = mortice departments. The makers 
of plantation hoes are not doing much for America of late, owing 
it is said to the great development of that industry in the 
Northern States. Cut nails and washers continue in tolerable 
request, and some of the steel toy makers have rather more 
inquiry for those articles this week. 

At Bilston the tin-plate workers have a steady but moderate 
demand for season goods for the London and Continental markets. 
The tray, waiter, and tea-caddy trades are, however, depressed. 
There is rather more inquiry for iron pipes, buckets, and colliery 
gear. The iron founders in the neighbourhood report business 
this week py much as last described. 

The lock trade at Willenhall continues in a very depressed state, 
and the manufacturers experience difficulty in finding employ- 
ment for their workpeople. For bolts and latches the demand has 
not much improved this week, and the curry-comb makers have 
no orders of ee on their books. 








We have noo to report in the various industries of the 
Dudley district. The strike among the horse nailers is well nigh 
over, but some of the masters still refuse to yield, and there is 
some talk of forming a nailers’ union for ‘‘the protection of the 
artisan’s rights,” ond for the prevention of future reductions in the 
rate of wages. 

Messrs, 8. J. Scott and Co's. circular of the 24th instant 
announces that the English smelters had advanced the price of tin 
£3 per ton, which will make present prices as follows:—For 
refined block, £90; common ditto, £96 per ton. 

On Friday last, a meeting of manufacturers coming under the 
new Factory Act, to meet Mr. Robert Baker, one of the chief 
inspectors of factories, was held in the Council Chamber of the 
Town Hall, Wolvernampton, Mr. Walker, president of the 
Chamber of © , took the chair. Mr. Baker, after explaining 
his object in wishing to meet the masters, which was to see the 
manufacturers and for the manufacturers to see him, and also that 
they might talk over any questions that might arise in their 
minds respecting the new Act that would come into operation on 
the Ist of January next, he (the inspector) went carefully through 
and explained, at great length, the ae of the various clauses 
of the Act, and also the responsibilities which would be thrown 
upon them and upon the parents respectively upon any breach of 
those cl Some questions were then asked by manufacturers 
present, and answered, after which Mr. Baker briefly alluded to 
the Hours of Labour Regulation Act, which applies to manufac- 
tories employing under fifty hands, and said he had done all he 
could to prevent its passing, desiring at least to get the number 
reduced from fifty to twenty. He had no doubt that in time the 
number would diminish to nothing; but in the meantime if he 
received information, anonymously or otherwise, that anybody was 
working improperly under the Act, he should not hesitate himself 
to inspect the place if he were in the neighbourhood, and if he were 











to be intended to evince a disposition on the part of the n 
union to combine with the n in a somewhat more complete 
manner than heretofore; but it appeared also to be intended as a 
rotest against the excesses that have been exposed at Sheffield and 
hester, and a declaration in support of the —— of 
“* legitimate unionism.” The chair was taken by Mr. C. Alkins, 
the honorary president of the southern union, and there was a 
large attendance. The first resolution advocated the principle of 
ew ey ba ——— — as follows:— eT, 
meeting deeply regrets that an’ y of trade unionists s 
dound to 0s ae tas end lel a Oo dee such a system of 
notorious crimes to exist in their societies, as those brought before 
the world by the commissioners of inquiry into the e outrages 
of Sheffield and Manchester. And it expresses its unanimous 
indignation, horror, and abhorence at ion of 
crime perpetrated by Broadhead and others, 





not in the neighbourhood he should send one of the sub-inspectors. 
—Mr. Coley, a lock facturer, pointed out the injustice which 
the new law would inflict by subjecting large manufactories to 
Government inspection, while manufactories with less than fift 

employés were not placed under such restrictions, though, he 4 
the latter were the places where oppression was perpetrated, and 
which needed inspection. Large manufacturers would have to 
submit to unfair competition in consequence, and he asked Mr. 
Baker to use his influence with the authoritics to put all manu- 
facturers on the same footing. With respect to the regulations of 
the Act as to hours of labour, &., he said he had already put 
them in force to try their effects, and with respect to those relating 
to children, he must say he was pleased with the result. The 
workmen, too, although they complained at first, had been getting 
more money under the altered plan. He did not fear that uncer 
the management of such a man as Mr. Baker, half the difficulty 
that would otherwise have been experienced would be abolisbed.— 
The tor said he expected that the effect of the ap tin 
of the So ile Gee would be to produce the result v hich 
Mr. Coley had found issue from his own voluntary adoption 0: |\8 
requirements.—Yesterday (Thursday) Mr. Baker met the manu 
facturers of Birmingham. 
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WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent.) 

Tue Inon TRavE: Little Ch to Note: The Improving Ten- 
dency Maintained: Increase of Orders ted at the Commence- 
ment of the New Quarter, more especially in the Home Trade : 
Large Shipments to the United States : to Russia De- 
creasing in consequence of the Approach of the Winter : 
Proposed Statue to Mr. William C , the Great Tron- 
master—THE TIN-PLATE TRADE—THE STEAM Coa TRADE: 
Increased Activity at the Collieries : Cutting the First ig! § of a 
New Pit at Cwm-yr-allt—Tue BristoL AND SovuTH WALES 
Union Raibway—THE RHONDDA VALLEYe¢AND Hirwain JUNC- 
TION RAILWAY—THE NEWPORT ALEXANDRA Docks-—THE VALE 
or CRICKHOWELL RAILWAY. 


Tue iron trade of South Wales has not undergone much change 
during the past week. The improving tendency which has been 
felt for the past month is maintained, and from the other iron- 
roducing districts the reports are such as tend to strengthen the 
ief entertained by many that orders will be more plentiful at 
the commencement of the quarter about to be entered upon, and 
that the time is not far distant when improved prices will prevail, 
and that the late unsatisfactory and discouraging state of things 
will pass away and a condition of vigour once more return to the 
trade, on account alike of the home and foreign consumption. As 
regards the home trade some few parties entertain an idea that 
there will not be many railway are deposited in November next, 
except for deviations, branch lines, and other trifling matters 
which will not influence much the demand for iron, but it is quite 
evident that a considerable quantity wi quired for renewals. 
Already one of the leading railway companies which has been 
in difficulties for months past is making inquiries, and has 
ample funds in hand to hake the necessary purchases. Other 
companies are expected to be in a similar position in a few weeks 





Monmou' way and Canal Com —it would be well if 
nge oun ap amyl 8 Oe eS. of the canal into a 


wadlwey toom Gelpnes to Bvesen. 





SCOTLAND: ITS TRADE AND OPERATIONS. 


(From our own Correspondent.) 

Pic Iron MarketT—MANvFACTURED IRON—THE 
THE DANMARK SHIPBUILDING ConTRAcT—IN- 
CREASED INQUIRIES AFTER VESSELS—LAUNCH AT RUTHERGLEN 
ON THE CLYDE. 

IN pi i change to report since our last. On 

Ee ey myth a peg done at from 54s, 6d. to 54s. 44d.; 

since then the market has been quiet. To-day, Wednesday, a few 

lots sold at 54s, 3d. cash, and 54s. 5d. one month, closing buyers. 

Full quotations are as follows :—Pig iron, mixed Nos., warrants, 

54s, to 54s. 43d.; No. 1, g.m.b., 55s. to 55s. 3d.; No. 3, 53s. 9d. 

to 54s.; Gartsherrie, No. 1, 62s.; Coltness, No. 1, 61s. 6d.; Glen- 
garnock, at Ardrossan, No. 1, 59s. 

The shipments of the week considerably exceed those of the 
correspon ing week of last year. ; 

The manufactured iron market here is rather improving, but 
without any quotable change in prices. However, makers generally 
are fully employed, as far as orders for merchant iron are concerned, 
and if this demand continues we may soon see some improvement 
in prices also. In shipbuilding iron things continue much as they 
were, the orders coming to hand not being sufficient to keep the 
manufacturers fully employed. We quote the following as current 
rates:—First common bars, £7 5s.; second ditto, £6 17s. 6d. to 
£7; angle iron, £7 to £8 10s.; nail rods, £7 5s.; plates, £8 to £10 
—all f.0.b here, less usual discount. 

In coals the orders for all kinds during the past week have been 
moderate, and prices continue nominally at the previous week’s 
quotations, as will appear from the following:—Coals, main and 
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time; and for the miscellaneous descriptions the home d d is 
likely to improve. A large quantity of rails is being shipped to 
the United States, and the trade with that country has of late 
somewhat revived. To the Baltic, the navigation season being 
nearly closed, the shipments to Cronstadt and Riga have fallen off, 
and the Russian trade will shortly be closed until about the com- 
mencement of April, when operations will be renewed, and for 
some years to come it is anticipated that Russia will be a purchaser 
for considerable quantities, and the same may be said with respect 
to British India and the United States. To the Mediterranean 
and afew other foreign markets the exports keep without any 
material change. For pig iron sales are effected without much 
difficulty, and prices are fairly maintained. 

The hands employed at the Beaufort and Nantyglo Works have 
been placed on shotter time, tut this is an exceptional case, the 
proprietors having determined, owing to the present state of the 
trade, not to increase their stocks. 

Mr. Robert Crawshay intends to erect a fine statue to the late 
Mr. William Crawshay in a commanding position by Cyfarthfa 
Church, in such a place as to be visible from the castle. Mr. 
Joseph Edwards, a native of Merthyr, is to be the soulptor, and 
the statue will in every way be worthy of the great ironmaster. 

For tinplates there is a tolerably good sale, and the works are 
well employed. At nearly all the works Morewood’s rolled plates 
are being made, and it is generally admitted that the plate is a 
better finished article than by the old process. The old plates are 
as yet, however, preferred by the Americans. 

For steam coal the demand has further increased, and at the 
local ports a large amount of activity is to be witnessed just now 
in connection with the export of coal for the use of the Abyssinian 
expedition. The mail packet companies, it appears, have made 
arrangements to supply the Government vessels at Aden and else- 
where, and the purchases are chiefly made by them. AJthough 
the demand has increased there is little alteration in prices, for the 
capabilities of the collieries are such that the output can be con- 

siderably augmented. For house qualities there is a full — 
business doing, and coasting merchants are taking considerable 
supplies. 

the first turf for a new pit has been cut at Cwm-yr-Allt, about 

a quarter of a mile below Pengarn station on the Rhymney Rail- 
way. The pit, which is being sunk for the Messrs. Williams and 
Lewis, will be over a hundred yards deep to the Mynyddisllwyn, 
or red ash vein, and is expected to be ready in twelve months. 

The accounts of the Bristol and South Wales Union Railway to 
be submitted to the ensuing meeting of the proprietors show that 
that the total amount of capital expended has been £384,451. The 

‘oss receipts for the half-year have been £13,335, the amount that 
fo been paid to the Great Western a ge is £4118, and the 
ferry and general expenses have been £2012. No credit is taken in 
the accounts for the amount payable to the South Wales Union 
Company by the Great Western Company under a recent arrrange- 
ment. At the ensuing meeting of the shareholders the subject of 
the transfer of this line to the Great Western Company will be 
brought under the notice of the shareholders, and if the negotia- 
tion which was reported at the last half-yearly meeting of the 
company be carried out by the sanction of the shareholders the 
South Wales Union Company will be in a much better position, 
and the Great Western Company will have secured to itself a line 
which is understood to contribute to the traffic of that company’s 
system to the extent of from £40,000 to 50,000 per annum. 

Arrangements are in progress with the view of making a com- 
mencement of the Rhondda Valley and Hirwain Junction Railway. 
When completed it will afford the Great Western and other com- 

anies direct communication with the Rhondda Valley, which is 

‘ast becoming one of the most important coal producing districts of 
South Wales. 

The want of dock accommodation at Newport during the past 
month has been greatly felt, and the subject has been canvassed 
not a little. The promoters of the Alexandra Docks have promises 
of subscriptions for shares from various sources to the amount of 
£115,000. This sum is deemed sufficient to justify them in pro- 
ceeding with the construction of the outer dock, extending over an 
area of-eight acres. Amongst the promises referred to is one given 
by Mr. Crawshay Bailey, M.P. for the borough, for the sum of 
£10,000-—-viz., £5000 as his own contribution, and £5000 on 
behalf of the firm of J. and C. Bailey. Mr. Bailey, it is 
said, has actually signed for the first moiety, but not for 
the second. The honourable member is vice-chairman of the 
board, and one of the chief promoters of the undertaking, and it 
has occasioned some surprise that he has delayed signing for the 
second £5000, It is alleged that other subscribers decline to take 
the number of shares they originally promised, because of this 
delay on the part of Mr. Bailey, and the constituents of the 
honourable member are getting rather angry with him, for they 
have discovered that he has subscribed no less than £70,000 for a 
dock at a rival port, while he has declined to go further than 
£5000 for a dock which will so materially benefit the borough he 
has the honour to represent in Parliament. 

Efforts are being made to carry out the proposed Vale of Crick- 
howell Railway, and the directors are endeavouring to obtain 
sufficient local subscriptions to warrant the contractor in making 
a commencement. The Act for the line from Abergavenny to 
Cr khowell was obtained in 1864, and in 1866 further powers were 
secur d fcr an ext nson to Brecon. For the present it is «nly 
proposed .o construct tue railway from Abergavenny to Crick- 
howell, and a responsible contractor has offered to undertake the 
work for a sum of about £30,000 and to take £10,000 of that 
amount in the ordinary shares of ‘the company, provided he is put 
in possession of the land, and is shown a } subscription list 
equal in amount to the shares he takes, namely, about £10,000. 
Ail the persons who have claims against the company in respect to 
the preliminary expenses for obtaining the Act have consented to 
hold over the same until the line is made from Abergavenny to 
Crickhowell. 


is hardly any tratfic on the Brecon Canal—now the property of the 


hard, for shipping, per ton of 20 cwt., laid down, 6s. 6d. 
to 7s.; best splint, do., 7s. 3d. to 7s. 9d.; Wisham household, for 
shipping, 7s. to 7s. 9d.; dross, laid down, 3s. 6d. to 5s. 6d.; 
smithy, per ton of 20 cwt., 12s. to 15s.; household, best quality, 
delivered per wagon of 24 cwt., 10s. to 12s. Gd.; second qualities, 
per do., 9s. to 12s.; quarter, best quality, delivered per wagon, 
13s.; steamboat, per 24 cwt., 10s. 6d. to 12s, The advices of coal 
shipments at the principal ports show an amount largely in excess 
of that of the corresponding week of last year. 

We recently noticed the launch of a fine screw steamer named 
the Danmark, built by Messrs. Henderson, Coulborn, and Co., of 
Renfrew, for the Baltic trade. Immediately after the launch she 
was placed in tie builders’ tidal basin, under their steam crane, 
and received her machinery and boilers. On Thursday, the 12th 
inst., she started on her trial trip, and, after landing a few 
friends at Rothesay, proceeded on her voyage to Liverpool, 
and steamed to the Bell buoy at an average rate of ten 
knots, on a consumption of 9°75 ecwt. of coal per hour. 
The Danmark is built for the grain trade, and constructed to carry 
from 4000 to 4500 quarters of grain. She is fitted with compound 
high and low-pressure engines of 100-horse power nominal, with 
surface condensers and all the latest improvements. Annexed is 
an extract from a Japan paper of 8th July, respecting the voyage 
of the steamship Dragon, built and fitted with similar machine 
by the same firm :—‘* The decided advantages shown therein spea 
highly of Messrs. Henderson, Coulborn, and Co.’s new system of 
machinery. The Dragon sailed froin Glasgow on the 15th March, 
and arrived at St. Vincent on the 28th March; sailed on the Ist 
April, and arrived at the Cape of Good Hope on the 25th April; 
sailed on the 30th April, and arrived at Singapore on the 5th June; 
sailed on the 13th, and arrived at Hong Kong in the evening of the 
19th; sailed on the 27th; light airs and calms to Van Dieman’s 
Straits; 3rd and 4th June, encountered strong N.E. gales, 
with high sea running, since calms, The Dragon has performed 
what has not been done before, the last place she coaled at being 
the Cape of Good Hope, while she was actually at sea only eighty- 
nine days. Taking into consideration that ~ is heavily laden, 
she has completed a wonderfully quick passage. Her engines are 
of the most modern construction, embracing the latest improve- 
ments, being high and low pressure, with four cylinders. She 
condenses sufficient water for all purposes, and can run ten knots 
an hour with a consumption of six tons of coals a day, or eight 
knots an hour upon four tons pe twenty-four hours. The French 
mail had not arrived when she left Hong Kong on the evening of 





the 27th. 

Messrs. Robert Steele and Co., Greenock, have contracted with | 
Messrs, James Richardson and Co., sugar refiners and merchants, , 
Glasgow and Greenock, to build two ships of about 800 tons, for } 
their Mauritius and West Indian trade. Messrs. Steele, during { 
the past fortnight, contracted for other two ships, one of 1200 
tons for Messrs. Shankland and Co., Greenock, and another of 
1000 tons for Mr. D. Hendry, and others, and they have another 
sailing vessel of about 600 tons for a Liverpool house on the 


stocks. 

The Aberdeen, Leith, and Clyde Shipping Company have entered 
into a contract with Messrs. Randolph, Elder, and Co., Glasgow, 
for the building of a new screw steamship. She is to be em- 
ployed in their Thurso trade, and is expected to be ready in six 
months. 

Messrs. Robertson and Co. have contracted to build a new iron 
tug steamer for the Glasgow and Greenock Shipping Company. 

Messrs. Leath and Connell launched last week a handsome screw 
steamer, 441 tons register, intended for foreign service. She has 
two decks, and her engines are to be provided with surface con- 
densers and all the latest improvements, and is expected to attain 
a high rate of speed. She was named the Silver River, by Miss 
Steel, of Ayr. This is the largest vessel launched from the yard. 
When the weir shall have been removed it is confidently expected 
by the firm that vessels of double the tonnage of the present may 
be bnilt by them. Notwithstanding the depression of trade, this 
firm have on hand at present one screw steam yacht of fifty tons, 
— of sixty tons, and two twin-screws of over 200 tons 
each, 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
( From our own Correspondent. ) 

LiverPooL: Mersey Docks and Harbour Board — Scumin’s 
Traction Eneine — IsLe of Man Ratbway — MANCHESTER 
Corton SuprpLy ASSOCIATION—POLLUTION OF RIVERS’ Com- 
MISSION — GROWTH OF LEEDS — RATING TELEGRAPH WIRES 
—THE Oaks Cou“igry -- Norta-Eastern District: Steam 
Shipbuilding : The Cleveland Iron Trade, d&c.—StTaTE OF TRADE: 
Sheffield, South Yorkshire. 

At the last meeting of the Mersey Docks and Harbour Board the 

Works’ Committee reported, in reference to a letter from Mr. 

Hawkshaw, C.E., as to his proposal to construct a tunnel under 

the Mersey from Bootle to New Brighton, that they had instructed 

the secretary to acknowledge the receipt of Mr. Hawkshaw’s 
letter with thanks, A letter was read from Mr. Macfie, stating 
that he had agreed to purchase from the Mersey River Steamboat 

Company the landing-stage at New Ferry, and requesting that he 

should be accepted by the board as tenant under the conditions 

formerly specified. ihe i ided to grant the request. 
A traction engine, owned by Mr. A. Schmid, performed a suc- 

cessful journey last week by removing a boiler from Messrs. D. 

Adamson and Co.’s Works, Newton Moor, Hyde, through Man- 

chester to Salford. The gross load was five tons and a-half, which 

was drawn at an average speed of five miles per hour, a greater 
speed not being admissible on common roads with a heavily-loaded 








ttee d 








It has been suggested by some parties that, as there | 


wagon. 
Mr. Bewley, accountant, has been appointed official liquidator 





of the Isle of Man Railway Company. 
At the last meeting of the executive committee of the Man- 


chester Cotton Supply Ass favourable reports were made 
as to the cotton in India. In the Nerbudda Valley and 
Khandeish the season has been all that could be wished. Letters 


were received describing the ad which may be hoy 
from increased means of irrigation both in Queensland and India. 
It is stated that if the Government of Queensland would offer to 
an irrigation company a guarantee of 5 per cent., capital might be 
raised which would tace the millions of acres of its plains, com- 
posed of the richest soil, into productive cotton fields in place of 
mere walks. 
Royal commissioners appointed to nquire into the means of 
—— the pollution of rivers will sit in Manchester in 
ovember. The commissioners are directed to inquire as to the 

Mersey Valley, including the feeders of the Mersey, particularly 
of the Irwell, as an example of the river basin most exclusively 
polluted by all forms of manufacturing refuse, especially that 
arising from the cotton manufacture and processes connected 
therewith. 

_ Some striking figures were submitted to the boundary commis- 
sioners at Leeds, on Friday, showing the growth of that town 
during the last six years. us in 1861, 863 new houses were 
erected; in 1862, 978; in 1863, 1303; in 1864, 1465; in 1865, 1527, 
and in 1866, 1852. 

At the Nottingham county hall, on Saturday, the United King- 
dom Telegraph Company was sued for the payment of poor rates. 
It appeared that its telegraphic wires ran through the parish of 
Arnold, and that it was assessed to the relief of the poor in the sum 
of £1 13s, 9d. Application had several times been made for the 
money, but it had not been paid. The magistrates decided that a 
distress warrant should be issued unless the money was paid in 
seven days. 

The work at the Oaks Colliery has been stopped by the gas 
which the miue gives off. 

Extensive repairs are being carried out on the railway bridge 
crossing the turnpike between North Shields and Percy Main on 
the North-Eastern Railway. Another new vessel belonging to the 
Tyne is being fitted out for the Abyssinian expedition; she will be 
employed as a mule transport. There is now no surplus new iron 
tonnage in the Tyne. Messrs. Richardson and Duck, of South 
Stockton, have sent the Viceroy, a large screw steamer recently 
launched, round to Hartlepool. They are now building a screw 
tug steamer for Brazil, while they are constructing some barges 
and a large caisson for the Imperial Dock at Rio Janeiro, and have 
two 700-ton screw steamers in frame. Employment at the Hartle- 
pools continues brisk, and business has an improving tone. There 
is a good home demand for Cleveland pig, but the exports on 
foreign account were scarcely so satisfactory in August, having 
amounted in that month to 8557 tons, as compared with 9283 tons 
in July, 12,483 tons in June, 13,032 tons in May, and 10,820 tons 
in April. In manufactured iron there is no great change to re- 
port, but the rail mills continue busy. Home railways are 
purchasing sparingly, but it appears probable that the require- 
ments of Indian, Russian, and American lines will be considerable. 
The business done by Bolckow, Vaughan, and Co. (Limited) seems 
to be enormous. Thus the quantity of ironstone extracted last 
year from the Eston mines was upwards of 700,000 tons. New 
mines are being opened out at Crowwell and Skelton. From the 
collieries of the company 10,000,000 tons of coal are raised 
annually, while the production of pig iron is about 200,000 tons, 
and the make of iron about 80,000 tons. The demand for pig 
iron in the hematite districts of Lancashire and Cumberland is 
stated to be considerable. The number of furnaces in blast in the 
—- district is eighty-eight, while there are forty-six out of 

ast. 

There is rather more doing in *he armour-plate trades of 
Sheffield, but the iron trade of the neighbourhood generally is quiet. 
The demand for steel is by no means equal to the means of supply. 
In the South Yorkshire district some fair orders are stated to be 
on hand for manufactured iron of various kinds. The steel trade 
of South Yorkshire is not so active; for rails, however, the demand 
keeps up. 





PRICES CURRENT OF METALS. 
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Coprer—British—cake andtile,|; £ 8. do £2. da|\/£ 58d. £8. @, 
POF tON wccwccscsc-cveee| 79 10 9., 8019 9) 86 0 0.. 87 0 0 
Best selected....---- 81 0 0.. 82 9 0189 00. 000 
Bheet ..cccccece 83 0 6.. 81 9 0} 9100. 00 0 
Bottoms...s+e++ 8 0 9... 87 09 0) % 09 0.. 000 
Australian, per toi 83 0 0.. 87 0 0| & O 0.. 93.0 0 
Spanish Cake .. 7 9 0.. 0 0 0] 80 0 0.. 82 0 O 
Chili Slab. 4... 7210 0.. 0 0 0] 8t O 0. 8&2 0 O 
Do. refined ingot .. oo | 8 66.. 00 9) 00 6... Of G 
YELLOW METAL, per lb. ...00.| 9 0 7 6 974) 9 O 74 0 O 8B 
1RON, Pig in Scotland, ton......| 214 9 sash 215 6 caab. 
Rar, Welsh, in London ..... «| 610 0.. 79 9 70%. 715 O 
Wales..ccooee| 6 0 0.. 0 0 9] 6 0 0. 615 O 
taffordshire..| 710 9.. 0 09 0| 810 O.. 815 O 
Rall, in Wales .....ccccsceee| 515 0.. 6 0 98] 515 0.1. 6 0 O 
Sheets, singlein London ..../ 9 5 0.. 910 8| 1010 0.. 0 0 0 
Hoops, first quality....sescee| 8 5 0.. 810 9] 910 0. 916 O 
Nailrods...scccccscecscece oo}/ 719 0O., 0 0 Of] 819 O 815 O 
Swedish ..s-- 5 0..1010 0| (010 0.. 11 5 O 
LEAD, Pig, Foreign. 0..19 7 6) 1910 0%. 00 0 
English, W. B. %.. 0 0 0} 2210 9,, 2215 0 
Other brands 0..19 15 0} 20 0 0..20 7 6 
Sheet, milled 0. 0 0 0} 2100. 000 
Shot, patent .. 2. 900/209, 000 
Red Or MiniuM..sccecesseeee | 21 0 9. 0 0 0] 22:0 0., 0 0 0 
White, Ary. cccccccssccvece | 29 0 0., 9919 0} 32 0 0... 3210 @ 
ground in Of!....+e6 wooseee | 23 0 0,, 30 0 0) 30 O 0., 32 0 0 
Litharge, W.B..... cocccccene | 25 0 9. 0 9 0) 415 0, 25 0 0 
QUICKSILVER, per bot. weecseue| 617 0., 0 0 9) 700, 00 0 
SPELTER, Silesian, per ton......| 2} 7 6.. 0 0 0} 20 2 6., 20 5 0 
English sheet .....0. cocccce | 36 0 0.. 0 8 0] 27 0 0. 0 6 8 
White zinc, powder... © 6 6... 6 0 0] 06 @. 0 6 @ 
STEEL, Swedish faggot 900.000) 000, 000 
KeGecccccccccccs 568 5 6..1519 9} 000. 00 0 
TIN, Banca, per cwt. 414 0.. 415 9| 4210, 00 0 
Straits, fine—cash . 410 9.. 412 01 401%. 0 0 6 
For arrival ...+. 0@00.. 0 0 0} 8 20.. 0 0 @ 
English blocks ....se00 4146 0%. 000) 450. 44 0 
ATR cocccee eccccccccces -| 417 0.00090 460. 49 @ 
Refined, in blocks......00.2| 419 0.. 0 0 % 410 0. 000 
TINPLATES, per bx of 225 | 
WE Giiiedsessscsesesosnet 866. 28H 88 Be ESD 
TX ditto...ccccee eeeeereceee 196. 22 OF 110 6. 113 0 
IC charcoal ...ccccccccccese | 1 9 O. 110 0} Lid 6. 113 0 
EX GiBSsisecectsscbccesccss ) 2 Ge 296 CO} 216 6. 1 8 
PRICES CURRENT OF TIMBER. 
1867. 1866, || 1867. 1066 
Per load— s. 2 &/|2 8 £ & || Perload— See etiee Ss 
Teak ...esseeeeee 9 01910] 910 10 10 || Yel. pine, per reduced ©. 
Quebec, red pine .. 3 0 410] 3 5 415 || Canada, Ist quality 17 018 10 17 01910 
yellow pine. 215 4 0| 215 310 Qnd do... 11191230 12 014 O 
St. John's N.B,yel.. 0 0 0 0 0 0 © || Archangel, yellow 111)13 6 13 013 0 
Quebec,onk, white... 5 5 510) 510 6 O | St. Petersourgyel.. 10 101, 6 Wlv12 0 
birch...... 310 6:0] 4 0 410 || Finland ....... * 9 0) 8 69 10 
0 0 6 O'| Memel .......+.. 9aneh' 020038 
310 5 || Gothenburg, yel... S127 1010, 9 01018 
310 6 0) white 908081 
210 315 /||Gefle, yellow...... 9 O11 0 91011 6 
3% 5 310 (|| Soderhamn ...... 9 ° 1010) 9 01010 
3531 | Christiania.per C. ) ! 
2.0 2 8)|| 12h, by 3 by #% 16 0% 0 18 Of 0 
610 81 in yellow pooad 1 
5960 dec ank, Dr = 
6008 | ser aon, ai omrg owls 
5 © 5 10 || Staves, per standard M 
7 © 7 10 || Quebec pip»...... 75 980 0 8 755 0 
| puncheon 19 970 6 20 O21 © 
= > “4 : Baltic oe \ 119 0 13 19000 xO” 


Jorn witsprace 13 10 15 10 pio 








MANCHESTER TOWNHALL ComPETITION.—The instructions to the 
architects selected for the second competition have been issued. 
The sum of £250,000 is named as the amount to be spent, 
a o designs are to be sent in by the 14th of February next.— 

uilder. 
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PARIS EXHIBITION—GEMS, THEIR CUTTING 
AND USES AS ROCK BORERS. 


No. IV. 


We have at length arrived at the last division of these 
articles on diamonds, &c., in which we proceed to give 
some account of the diamond rock borer of MM. de la 
Roche Tolay and Perret, exhibited at work in the 
Champ de Mars upon rock of various degrees of hardness, 
from close-grained liassic limestone up to massive quartz. 
This comalieahy elegant machine, whatever else we may 
ultimately think of it, is the conjoint result of the inven- 
tive powers of three different parties. M. Tolay is the 
patentee for the genera! arrangement, and probably for 
the general conception, of the machine; M.- Perret is 
patentee for the peculiar arrangements by which it is 
actuated by water ure, and by which it is worked at the 
Exhibition; and M. Leschot is patentee for the diamond 
tools themselves and for the method of mounting the 
diamonds in them. 

The machine itself is shown in our illustration in plan 
and in end elevation and in complete longitudinal section, 
together with three transverse sections at the points 
marked A, B, C, D, and E, F. From the clearness of 
these illustrations the general features of the machine will 
be evident almost at a glance to every practical mechanic’s 
eye. 

Tt consists essentially of a cast iron or bronze carriage or 
base, the lower of which is formed of a bored cylinder 
for a considerable portion of the total length. In this 
cylinder a solid piston is capable of forward or backward 
motion. This piston is coupled on to the rotating bar, 
which carries at its advanced extremity the “crown” of 
cutting diamonds intended to cut out the cylindrical hole 
in the rock. The bar is a separate piece from the piston 
itself, and when the former is caused to revolve it does so 
independently of the piston. So, also, the iron mounting 
of the “ crown” of diamonds—the actual “ borer”—is readily 
detachable from the extremity of the piston or boring bar. 
The length of the latter is adapted to the required depth 
of the hole to be perforated, and so is the length of forward 
traverse of the piston already referred to. The rear end of 
the boring bar or hollow piston rod is formed of hard steel 
in a lenticular form, which bears against a like hollow seat 
prepared for it in the central part of the piston, and by 
which the constant pressure of the latter urging the piston 
rod forward is transmitted to the same. The water supply 
at full pressure admitted behind the piston escapes partially 
through a very small aperture formed in the piece above 
referred to, which contains the hollow seat, and which 
screws from the rear into the centre of the piston. This 
small quantity of water admitted by this under pressure to 
the anterior side of the piston, followson from thence through 
the small apertures seen in the steel lenticular rear end of 
the boring bar or piston, and thence through that, is at 
last deliverecl out at the acting point of the diamond 
boring tool at the bottom of the hole in the rock. Bythe large 
stop valve the water pressure is let on or cut off from the 
rotative part of the machine or “pressure engine.” The 
piston of this engine is 0°055 metres diameter, and its half 
stroke is 0°120 metres, or such is its range of forward and 
backward movement. 

The water pressure is admitted benind or before the 
boring bar piston at pleasure by a two-way cock, seen in 
the section of the water supply pipe and below the engine 
rs valve, of which this supply to the boring bar piston is 
independent. 

Upon the top of thiscarriage and cylinder ismounted what 
in fact amounts to a small and rapidly-beating water- 
pressure engine with a very short stroke. It consists of a 
cylinder and piston and rod, the latter working out through 
the centre of the singularly ingenious and beautiful form of 
cylindrical slide valve for the admission and emission of the 
water free of any shock, the construction of which will be, we 
trust, easily intelligible from our Fig. L in section. The 
piston rod, by a short connecting rod and direct action, 
causes a crank to revolve furnished with a pair of small 
fly-wheels, one at each side, and with an eccentric at the 
opposite side to a bevel wheel taking off the power, by 
which eccentric the slide valve is actuated. 

A bevel wheel upon the crank shaft gives motion through 
another to a short central shaft, pointing en down- 
wards, and this through the intervention of another pair 
of bevel wheels (all these are of bronze) communicates a 
rapid rotation to the boring bar. This is, in fact, all the 
apparatus. . The water, under sufficient pressure, is brought 
to the machine by metallic, and finally, flexible caoutchouc 
and wire tubes in the usual way. It acts in a twofold way 
es the machine: direct pressure, steadily applied behind 

e piston, coupled to the boring bar, forces this steadily 
forward with a constant and regulated force. When the 
bar requires to be withdrawn or this force removed, water 
is turned on _ the advanced side of this piston, and by 
the action of the two-way cock at the same time shut off in 
front, and the plus pressure sends the latter back. The 
water pressure also communicates through the engine 
rotation to the diamond cutters, 

It is obvious that any number of these eccentric ma- 
chines may be mounted upon a carriage brought forward 
upon a railway to the head of a rock-cutting instrument, 
as in the machines of Sommellier and Grandis, at Mont 
Cenis, or to the face of a quarry, and designs for such 
carriages of a well-considered character are shown in the 
Exhibition upon one of the walls close to this interesting 
machine, which visitors will find in the great machinery 
zone in the French department, and not far from the 
models shown by the administration of the Ponts et 
Chausseés, in fact, amongst the French mining tools, appa- 
ratus, &c.. 

_ It is also obvious that the machine, by suitable modifica- 
tions, may be actuated by steam or compressed air, or by 
any other motor. The inventors also do not limit them- 
selves to diamonds only, as the actual cutting tools, though 
these alone are shown in action. They reserve the use of 
other hard bodies, such Erobabiy as emery in mass, and 
even of steel points in the case of rock of a softness that 


might render such advisable, if any such can be found. 





The boring bar of the machine is hexagonal, of 1°45 
metres long, and is perforated from end to end by a cylin- 
drical hole of 0°16 metres diameter. The bronze piston at 
the rear end ge is ono metres Somenh e water 
pressure may be vari m 0 to 12 atmospheres, which 
can afford a sears pressure forward of 1124 kilogrammes. 
It is found, however, that a pressure of 700 kil es 
is sufficient with the sized tools employed to act efficiently 
Lr edhes de hardest rock, such as quartz. The actual 
diamond tools are shown at about full size in front end, 
and in side elevation in Fig. 7. The outside diameter of 
the soft iron cylinder in which the diamonds are secured is 
0°036 metres. Eight diamonds are employed, four of 
which project at the outside and four at the inside cir- 
cumferences of the cylinder, so that the annular groove 
cut out gives clearance to the iron cylinder. As the cut is 
thus annular’a cone of stone is left in the centre, and this is 
at intervals readily broken off and driven out with a 
hooked wire. 





rock, and about 0°34fr. for lias limestone, or like softer 


That MM. de la Roche Tolay and F. Perret have produced 
an efficient rock boring Soudan in ths chsloh xan of the 
word “ boring,” no longer admits of any doubt. It is further 
the only attempt at a rock “borer,” i¢., an instrument 
acting by shaving or by abrasion, that has been made pre- 
senting a chance of success, idea called up in the 


mind of any practical man by the first suggestion of 
applying diamonds as tools for tunnelling or quarrying, it 


cannot be denied, is something utopian and unpractical, 
if not absurd; and when we ound that the already 
much-talked-of French diamond rock-borer was to be 
shown at work at the Exhibition, our prepossessions at the 
time—early in this year—were, we confess, if not unfavour- 
able, certainly not very exalted. 

A careful examination of the machine itself at work, 
and some discussion with the representative of the 
inventors, soon caused us to at least modify any precon- 





The diamonds employed are the black irregular crystals, 
from Siberia chiefly. Nothing can well exceed their 
irregularity of form, and no one on seeing these opaque 
little lumps would imagine their hardness or their power 
of abrasion. Diamonds which really seem to present no 
distinct arrisses, nor to have almost a trace of regular 
crystalline form, when put to work cut fast and well. 
Probably an arriss is almost at once established upon each 
crystal by the splintering off of a portion of the little mass. 
The eight diamonds are fastened into the cylindrical holder, 
which is made of specially soft iron, in the simplest pos- 
sible manner. A cavity is cut out for the seat of each 
diamond, suited roughly to its form and dimensions; the 
diamond is pushed into this, and then the soft iron is 
chased up close round it, and so as to grip it firmly, by 
small steel punches and the hammer. The diamonds 
never seem to loosen or fall out when properly put in. 
The cylinder which holds them, simply slips on to the end 
of the boring bar, and is secured by a common bayonet 
slot and stud, as seen in the cut. e wash water passes 
away constantly through the central tube or aperture in 
the boring bar, by which it is delivered into the bottom 
of the bore-hole, and out of the mouth of which it trickles 
constantly while the machine is at work in a little 
stream about as thick as a blacklead pencil, more or less 
for softer or harder rock. It is curious to remark the 
effect of the diamond abrasion in —— comminuting 
the rock. Whether it be acting on limestone or on quartz, 
the deblai consists of nothing but impalpable mud, which 
comes out with the water, rendering the stream constantly 
opalescent or muddy, and the mudisso fine thatit takes acon- 
siderable time to settle to the bottom of a tumbler. Pag 
this fineness, one would not be prepared for the rapidity o 
cut. From experiments made by the patentees it results 
that with an expenditure per minute of seventy-five litres 
of water, at a pressure of eight atmospheres, which pro- 
duced 100 revolutions per minute of the boring diamond, 
the following work was done in depth of hole :— 

Depth per min. 
Millimetres. 

1. In the ancient mica schist rocks of the Port 
Vendres tunnel, in places where there 
were but few veins of quartz ... ... «+ 

2. In same when the quartz veins were thick 
@md MUMEFOUS ... 2, 00s cee vee one 

3. In pure quartz blocks taken from the Mont 
Cenis el eos ee ote wee ese’ eee 

4. In a dolomitec limestone, very hard, and 
takinga polish, from the Cantegals Tunnel 
on the Rodez and Montpellier Railway... 20 

With 2 pressure of eight atmospheres it is possible, how- 
ever, to drive the ne --d twice and a-half as fast again, or 
up to 250 revolutions per minute. At this rate and pres- 
sure the following results were obtained :— 
Depth per min. 
Metres. 


to 15 


5. In the mica schists of Port Vendres 
Team nc.) occ occ coo cco cee os 6S OTS 
6. In the same with strong quartz veins 0°025 to 0°037 
7. In the Mont Cenis quartz... ... ...  0°035 
8. In the dolomite of Cantegals ... ... 0°050 

As a result of experience, the patentees state that in the 
greater proportion of the rocks usually enceuntered in 
engineering works, they can bore each hole to the depth of a 
metre for 1‘5fr. They calculate the cost for the same depth 
by the usual manual methods as averaging 6fr. That, 
however, ap to us above the cost aihow experience 
in Great Britain would indicate for manual jumping. 

The patentees also consider that where the advance of 
the heading of a drift way (petite gallerie) is by existing 
manual methods ten metres per month, their apparatus 
can readily quicken the advance fourfold, or to forty metres 
per month. If the water pressure must be obtained arti- 
ficially, z.e., by pumping, at the mouth of the tunnel or 
draft-way, they moderately enough fix the economy of their 
method over manual work only at about 15 per cent., but 
if the water pressure befound, as at Mont Cenis, pre-existent 
in nature, they consider this economy will mount to 40 per 
cent. M. Leschot is pre to contract for the supply of 
each diamond-boring tool, mounted complete and including 

tent royalty, at 175fr., and from the low price of those 

iberian diamonds it is pretty obvious that there is a very 
large profit at this price. The cost of diamonds, los 
broken, or torn out and requiring to be replaced, is sta’ 
to be about 0'50fr. per metre forward, bored for hard 





ceptions we had upon the subject, If it be too often true 
in this world that “all that glitters is not gold,” we had 
here an example that even-diamonds may be so placed as 
not all at once to show their full value, especially if they 
don’t glitter at all, but are black ones—the Cinderella-like 
drudges of their race that are here employed. The mutual 
adaptations and arrangement of the of the machine 
show great ability and a perfect forethought as to all the 
conditions which require to be met, and of the difficulties 
to be guarded against. 

It would be very easy to suggest a number of questions, 
more or less probable as to how several parts of the 
machine may behave in constant and severe work, but 
that many of our practical mechanician readers will not 
fail to do for themselves. We shall only say—in this and 
in every case of a new material applied to a new end, by 
the intervention of a new machine—the proof of the 
pudding must rest for the eating. 

But if there be nothing in the adaptation, or in the 
machine which palpably sins against the laws of nature, 
each difficulty that shall arise will be met, and more or less 
eus'ly mastered. 

We have here found a machine which by the steady 
application of an abrasive tool, of a sort which proves 
unexpectedly permanent, effective, and cheap, is really 
capable of ing, and that, too, at a round rate, the very 
hardest rocks. e entertain no doubt that it must find 
suitable and extensive applications, and we believe these 
will be found, and be most valuable in those extremely 
hard rocks or minerals in which, under the best circum- 
stances and arrangements that can be found, steel and 
percussion begin to fail, or prove but sorry instruments of 
SR rete 
In quartz, in certain ites, in trachytes, and other 
volcanic rocks, some of which contain embedded minerals 
almost as hard as topaz, diffused in their mass, and in 
other like cases, there can be no doubt but that the diamond 
borer will come into use for tunnelling operations, and be 
found at least a good —- for any percussive steel 
tools than can be employed. 

For tunnelling it must always, rT: take gunpowder 
as its adjunct ; in fact, the way in which its inventors 
propose to employ it for such work is chiefly as indicated in 
thejcut. Where Fig. A shows the forehead or face of a 
heading—which, however, may be of any other outline as 
well as cylindrical—with the distribution of the bored 
holes for the powder cartridges, the outer ones of which, 
with the aid at times of some diagonally-bored holes to 
follow, clear circumferential enough round them- 
selves when fired, to admit of the advance of the parts of 
the machine. : ' 

The lower part or base of the es of the machine, 
it will be seen, is within three or four inches of the centre 
of the boring bar, so that it can perforate-holes within 
that short distance of the parietes of any tunnel. For 
small holes, as in drift ways, or adits to convey water, the 
inventors propose a close line of holes round the circum- 
ference, and then, having cleared out the centre of the 
block by a slot D; to remove cleanly all about the sides by 
driving conical plug wedges into the holes, and so splitting 
them into a continuous fracture, as in Fig. B. 





He would be a bold rather than a sagacious man who 
would fix as yet the limits to the increased power over 
brute matter which ‘this invention may yet confer upon 
our race should its continued trials upon a scale, and 
under actual conditions of difficulty, not falsify the hopes 
which must be at tt reasonably entertained of its 
success and of its valuable uses. 

We can, however, already see some special directions for 
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the operations of the diamond borer, in which we believe 
it is not too much to say it must prove a success, and in 
which the results of that success will inevitably be, vast! 
and in many ways to advance our power in dealing wi 
and in cutting and fashioning some of the hardest and 
most refractory materials we require to operate upon. We 
refer to the use that may be made of this machine for 
mining, or rather quarrying, and separating the masses of 
as found in nature, and so enabling the supply of 
that valuable material to be both inc and cheapened. 

Up to the present time emery remains too scarce and 
costly to be employed for a number of processes, the 

idity of which it would greatly increase did its price 

mit of its use. Thus, for sawing, cutting, rubbing, and 
polishing a great tribe of granites, serpentines, marbles, &c., 
all over the world, silicious sand or fine quartz crystals are 
chiefly employed. These are relatively so soft that they 
are rapidly crushed to powder, and the mud runs away 
useless, while the work progresses, cheaply perhaps, but 
slowly. Emery universally used instead, would vastly 
accelerate it, and the mud that then should come 
from the saws, &e., would be for other uses as valuable, 
if not more so, than before. Emery is dear partly 
because hitherto the trade in it has been, practically, 
a sort of mon , but mainly because of the excessive 
mechanical difficulties of its extraction and preparation by 
pulverisation. 

The natural supply was long represented as limited, 
though we believe there is more emery in the neighbour- 
hood of Smyrna—perhaps also in thousands of places in 
the country of Asia Minor, between that and Erivan—in 
Naxos, and other of the Greek islands, and very probabl 
in Cyprus, than would supply all the world, But all 
chance of small supply is now at an end by the discovery 
of emery in enormous mass in Massachusetts. All that is 
now needed to make emery in grain or powder a far 
cheaper material than sand for all abrasive uses, is the 
power of erage | into it for charges, not, probably, of gun- 
powder, but of nitro-glycerine, or other of the rapidly 
explosive agents discovered of late years, and efficient 
mechanical means of pulverising the lumps of emery so 
detached. This last has never yet been done upon true 
principles, and hence is still most needlessly costly in its 
performance. 

The cast steel jumper produces almost no effect in 
“holing” emery rock. <A single quarter of an inch in 
depth for a Zin. jumper put it hors de combat. Here, 
then, we have work for the diamond borer. Some of the 
Grampian rocks, passed through in the tunnels for the 
Katrine Waterworks, blunted twenty-four cast steel 
jumpers in three hours’ work, and constantly. So there 
are other fields for work for the diamond borer besides 
emery. 

In this interesting machine it is curious to reflect that 
man has only carried out upon an exalted scale, and not 
by servile copying, but with the originality of combination 
which is part of his creative prerogative—and failing to 
exercise which aright, he never succeeds, even when nature 
offers him her hints—what we see being done in nature by 
some of her humblest creatures and servants. 

He that shall bave the good fortune and enjoyment of 
sitting in silence upon the limestone-bordered sea hen cliffs 
of parts of Devonshiré, or of the Mediterranean, upon some 
calm and quiet summer evening, when not even the ripple 
of a wavelet from the mirrored deep reaches the rock at 
his feet to break the solemn and eloquent stillness of 
nature hushed around him, may have heard, now and then, 
a scarce audible little creaking sort of whisper that seemed 
to come out of the deep water or the solid rovk that 
margined it. It is the work of the Pholades engaged in 
boring, with the sharp edges of their ever being renewed 
shells, their cylindrical burrows in the rock. What is 
the work of years, perhaps of a lifetime, to the poor little 
mollusc, is that of a few minutes to the diamond borer 
of Tolay and Perret, but the method is one and the same. 

R, M. 








THE RECENT PLOUGH TRIALS AT EVRY- 
SUR-SEINE. 

THE exhibition of ploughs at Evry-sur-Seine, on the 
19th and 20th ult.—of which we recorded the first day’s 
experiments on the 20th—bids fair to stand out as one of 
the most important practical results of the Exhibition year ; 
and all the more so as the trial has been untrammelled by 
the regulations, or rather the interference, of the Imperial 
Commission, which has thoroughly succeeded only in 
making itself notorious for disobliging everybody for its 
own purposes of pecuniary gain, and as thoroughly failed 
in filling its coffers because it pursued its own aim with a 
nigardly policy, and sold the same monopolies to a plurality 
of purchasers, leaving their unfortunate victims to fight 
amongst themselves for what they had each paid down 
their napoleons to obtain. In nothing did it fail so com- 
pletely as in the attempt to give any useful impetus to 
improved agriculture so much needed in France, But, 
luckily, there existed more enlightened minds in France, 
who were determined not to let the avant couriers of 
English scientific agriculture depart without inviting them 
to give practical demonstration of their powers, and 
according them that tribute of intelligent appreciation 
which their works deserve. 

Messrs. Fowler’s double system, working the five imple- 
ments already alluded to, continued in operation on Friday 
the 20th, as did also the single “roundabout” set of 
Messrs. Howard, of Bedford. The only circumstance to be 
regretted in connection with the meeting was the non-arrival 
of Messrs. Howard's tackle for the double set, which has 
however since come, and worked satisfactorily during the 
greater part of last week on M. Decauville’s farm, but of 
course with a much less important company of spectators. 

Ransome and Sims worked on the afternoon of the 19th 
and on the 20th with their Russian ‘plough, known as the 
“Y FR,” for beetroot cultivation ; with the Newcastle 
prize plough, “ R N F,” which has four bodies easily shifted 
tor performing the different operations of ridging, subsoil- 
ing, turning out potatoes, &c., and also with the turn wrest 








plough, and several lighter forms of implements. Their 
work was all performed with horses from M. Decanville’s 
farm stud, so that they stood on equal terms with the 
French implement makers in this t, almost all the 
cattle for working upwards of thirty French ploughs being 
furnished from the same farm-yard, All the French sub- 
soil ploughs were ranged on the left hand side of the road 
leading to Fontainebleau, and most of them were on the 
double-bodied turnover system, generally known as the 
Brabant plough. The prinetpa’ makers were MM. Dela- 
faye, Denin, Fondeur, Henry Bonnet, Kirgener de Planta, 
Pinel, Cottgreave, Robert, Mallac, Bernier, Lombard, &c. 
On the whole the finish of workmanship in most of them 
was not perfect, for agricultural machinery as turned out 
by French houses, is decidedly behind their other produc- 
tious, though they are in no way deficient in ingenuity of 
design for meeting the various conditions they are called 
upon to fulfil. The subsoil ploughs of MM. Vallerand, 
Boitel, Henry, Fondeur, and others, were drawn by from 
eight to twelve bullocks apiece, and the proximity of this 
enormous weight of animal force which to move itself 
as well as the plough over the land to the steam driven 
plough with its stationary motor called forth many com- 
parisons favourable to the latter from experienced agricul- 
turists, who had never before seen the two systems in juxta- 
position, and who were ready with numerous instances in 
which subsoiling with animal power had been almost im- 
possible, or had failed, but in which the steam plough 
would have or would still metamorphose the lands in ques- 
tion. The soil of Petit-Bourg is principally argillaceous, 
but, resting on a highly silicious sandstone, it has also the 
silica element in considerable quantity. Wherever neces- 
sary it has been drained, and is throughout the whole 
estate in very fine condition; the horse and bullock 
ploughs were therefore shown to their best advantages, 
and the steam ploughs operated on land easy both for 
steam and animal tillage, so that their capabilities, under 
many conditions highly unfavourable to the ordinary plough, 
were not seen ; nevertheless, as we have said, their work- 
ing side by side with almost every known model of horse- 
plough, produced a strong conviction in favour of the 
steam ploughs on the minds of the numerous foreign agri- 
culturists present. The number of visitors on Friday greatly 
exceeded Thursday’s attendance; but, fortunately, the 
commissariat department, warned by the previous day’s 
experience, were amply prepared. Amongst the gentlemen 
who assisted in the organisation of this meeting were M. 
de Tocqueville, President of the Agricultural Society of 
Compiegne ; M. Eugéne Flachat, President of the Society 
of Civil Engineers of France; M. Blanchet, of Trappe ; 
General Tchewkine, late Russian Minister of Public 
Works; M. de Vincenzi, Director of the Industrial 
Museum of Turin; Herr Ladislas de Wagner and Herr 
Wottitz, of the Austrian Imperial Commission ; the Pre- 
fect of Seine-et-Disc, M. Albert Fresca, M. Richard de 
Jouvence, M. Lecouteux, M. D’Arblay, Member of the 
Legislative Assembly; and, “though last, not least,” M. 
Decauville, the proprietor of the estate. Amongst our 
own countrymen present were Mr. Robert Fowler, Mr. 
Howard and Mr. John Head, of the firm of Ransome and 
Sims. At the déjeuner, on Friday, the chair was taken by 
M. D’Arblay, who, in a loyal speech, proposed “the health 
of the Imperial Family.” In rising to propose the “ Union 
of French Agriculturists,” M. Lecouteux, who spoke with 
considerable eloquence, said ;— 

Messieurs,—J’ai ’honneur de porter un toast a union des agri- 
culteurs, aux souscripteurs, aux exposants, au fermier de Petit- 
Bourg qui ont fait ce concours, a toutes les heureuses conséquences 
quw il est permis d’attendre de notre manifestation au point de vue 
dui développement de l initiative privée. 

Le concours de Petit-Bourg, messieurs, fera date. Il ne nous 
aura pas appris seulement a nous servir de la plus grande des 
forces physiques, la vapeur. Il nous aura surtout appris 4 nous 
servir de la aad qui domine et fait mouvoir toutes les autres, la 
force de l'association. I] aura démontré, pour dire trés-nettement 
toutes nos pensées A cet égard, que les temps sont venus pour 
agriculture de s’organiser de maniére a faire elle-méme ses affaires 
@intérét professionnel. 

Tout nous y convie, et le gouvernement tout le premier. Lisez 
tous les documents, tous discours, toutes les circulaires a 
caractére officiel, vous y verrez la preuve constante que le 
gouvernement n’a jamais perdu une seule occasion de déclarer que, 
sila di marcher a l’avant-garde pendant la premiére période de 
notre révolution économique, son réle désormais, c’est, aprés avoir 
donné le premier élan, de laisser 4 toutes nos industries, & l'agricul- 
ture comme aux autres, le soin de travailler 4 leur avenir, le soin 
de choisir leur voie, le soin d’affirmer leurs tendances et leurs 
besoins, le soin enfin de substituer leur action a l’action gouverne- 
mentale. 

Liinitiative privée et linitiative collective, voila donc, messieurs, 
les deux forces considérables auxquelles agriculture doit demander 
ses triomphes les plus décisifs. Et c’est tout simple. Ces forces 
sont, a vrai dire, ’homme lui-méme; mais homme des sociétés 
modernes; l'homme ayant le sentiment de sa responsabilité, de ses 
droits et de ses devoirs; homme comme il le faut maintenant dans 
notre monde agricole, si nous voulons que ce monde puisse traiter 
d’égal a égal avec toutes les autres puissances du monde économique. 
Nous sommes ici, messieurs, 4 un concours international. De- 
mandez aux représentants de l’Angleterre pourquoi l’Angleterre a 
fait de si grandes choses en agriculture, ils vous répondront que 
c'est parce que l’agriculture anglaise a son self-government, ses 
sociétés libres od les cultivateurs s’occupent eux-mémes des grands 
intéréts de leur profession. Demandez a l’Allemagne ce qu'elle 
s’appréte a faire dans son organisation intérieure, elle vous répondra 
quelle veut s’appuyer sur une agriculture d’initiative. Demandez 
a V'Italie ce qu'elle attend de ses hommes d’Etat les plus con- 
siderables, elle vous répondra qu’elle espére tout du groupement de 
ses cultivateurs s’appliquant a l'étude de leurs intéréts les plus 
directs. Et alors, messieurs, quand vous aurez regu partout la 
méme réponse, vous direz tous dans votre juste fierté; non, la 
France ne peut rester au-dessous des autres pays agricoles. 

Que V’agriculture francaise qui s’exerce a la fois sur Ja région des 
herbages, la région des céréales, la région des vignes ét la région 
des oliviers, ait ses sociétés locales et spéciales; que, partout, elle 
conserve cet esprit de localité qui sait faire la part des circon- 
stances de sol, de climat, de population et de débouchés, il le faut, 
il le faudra toujours. 

Mais, et ceci résume mon toast, ceci résume votre pensée géné- 
rale; la France est le pays des grandes centralisations, le pays ot 


| ce qui est groupé écrase ce qui ne lest pas, le pays oi les forces 


disciplinées l’emportent sur lés forces purement numériques 
commes celles de nos 25 millions de cultivateurs, et dans cet état 
de choses, vouloir que l’agriculture reste sans union, c’est vouloir 
qu’elle reste sans force. Vous l’avez compris autrement, mes- 
sieurs, et voila pourquoi le concours de Petit-Bourg a réussi, pour- 
quoi aussi il sera l’inauguration d’une nouvelle ére dans notre 
agriculture. 








A notre union, messie et puisse-t-elle engendrer biéntét 
Société des Agiialionss te France, société destinée a solidariser 
des intéréts que le régime de l’isolément a condamnés jusqu’ici a 
Vantagonisme. Soyons des hommes d’initiative, et nous aurons 
pores des journées comme celle qui consacre en ce moment notre 
orce, 

Juries of observation, as we may call them, have been 
appointed by the subscribers of the fund for the meeting to 
report on the facts accomplished at the trials, without, 
however, awarding any premiums. Amongst these juries 
are included many of the names we have given above, and 
we shall look forward with interest to their reports as 
likely to embody the real feelings of the most practical, 
and at the same time the most advanced, agriculturists in 
France on a subject which bears considerably on the 
export trade uf our English mechanical engineers. 








IRON AND STEEL AT THE PARIS EXHIBI- 
TION.* 


By Mr. JoHN FERNIE, of Leeds, 


THE author said the duty imposed on English iron entering Franee 
had prevented the English ironmasters from Exhibiting at Paris. 
Very little iron was sent from England into France ; the excep- 
tion was a little of the best brands from Yorkshire ; and a few of 
the Yorkshire best makers, and one or two others, exhibited the 
materials they usually supplied to their French customers. The 
French, on the other hand, had been making considerable progress 
in the manufacture of iron, and, no doubt prompted by a faudable 
desire to excel the English, had brought on the Champ de Mars an 
immense collection of iron work. It was not the intention of the 
writer to describe the whole of the collection, Most of it could 
be seen any day in our forges, but there were a few specimens 
shown which were worthy of attention. French architects had for 
a great many years specified for their new buildings solid rolled 
wrought-iron girders of all sizes, from floor joists and upwards, and 
a great trade had sprung up in France for this description of work, 
but little known in England. The largest girders of this descrip- 
tion made in England were for our iron-plated ships, and were 
made as T irons, and welded up the centre. The girders exhibited 
by the forges of Commentry were 3ft. Zin. deep and 12in. on the 
flanges, and 12ft. long, and would weigh about 22cwt. The girders 
of Petit, Gaudet, and Company were 3ft. 3in. deep and 32ft. long ; 
these were larger than we had rolls for in this a Girders 
should at least have a length equal to sixteen times their depth. 
The girders of Commentry are only about three times longer than 
their depth, and for all practical purposes are useless. The girder 
of Petit, Gaudet, and Company is ten times longer than its depth, 
but, considering the practical difficulties involved in piling, heating, 
and rolling, the writer contended the built-up girders of plates and 
angle irons was preferable. The process of stamping iron work was 
next discussed, and was CMe ok pe a system by which a compli- 
cated forging, such as an engine wheel, was first forged in small 
pieces, These were then fixed together in their relative positions, 
then placed in a furnace and brought toa welding heat, when afew 
blows, in a set of dies attached to a large steam hammer, com- 
pleted the process. But little had been done in this country by 
this system. One English house, however, exhibited samples of 
wheels quite equal to any exhibited by French houses. The 
pavilion of the Creusot Company was deserving of special men- 
tion. Plans and sections of the estate, showing the mines, the 
works, and then the minerals worked up into the finished engine, 
were shown. It had not been found profitable to conduct works of 
this kind in England. Here mining and iron manufacturing were 
often carried on together, but seldom engineering, which seemed to 
be a distinct branch, different branches having localised themselves 
in different parts of the country, away from the mineral districts. 
The engines exhibited were fair copies of English work. The 
educational studies of the children of the workpeople were worthy 
of the highest commendation. Prussia excelled us in the manu- 
facture of steel in large masses. Those exhibited by Krupp and 
the Bochum Company far exceeded in size anything as yet manu- 
factured in thiscountry. The specimens of the Bedeus Company 
were especially worthy of mention. The twenty-ton wheels cast 
together, and especially the locomotive cylinder, were the finest 
steel castings ever exhibited, so far as France is concerned. 
England had not been excelled in any department in the manufac- 
ture of iron, 





MANUFACTURES IN SWEDEN.—In 1865 there were 2315 manufac- 
tories of different kinds in Sweden, employing 30,085 workmen- 
besides 168 temporarily closed. The greatest number and the most 
active of these were in the governments of Gottenburg, Oster, 
gothic, and the town of Stockholm. The motive power of the 
different factories was equal to 7812 horses. The number of fac- 
tories where cattle was employed was 140; those using hydraulic 
power, 409; and compressed air, 225. The factories, &c., included 
15 cotton mills, with 1522 workmen ; three flax mills, with 108 
workmen ; 18 for cotton yarn, with 2531 workmen; 10 sugar re- 
fineries, with 1090 workmen ; 85 cloth manufactories, employing 
3591 hands ; 97 machine workshops, employing 4927 persons ; 95 
tobacco manufactories, with 2393 hands ; 658 tanneries, with 1749 
workmen ; 73 paper works, with i613 workman ; 12 candle works, 
with 198 workmen ; 22 glass works, with 1221 workmen ; 42 oil 
works, with 180 hands; 12 soap works, with 95 men; 412 dye 
works, with 944 hands; nine wool-spinning works, five silk-spinning 
works, and two porcelain works, with 549 hands. 


New MetaL anp Ore Companres.—A return has been pre- 
sented to Parliament of the number of companies registered in the 
period from the Ist of June, 1866, to the 3ist of May, 1867, and 
details are given in each case as to the date of registration, the 
nominal and the paid-up capital, with the number of shares and 
of shareholders. The total number of registered schemes in the 
period of twelve months was 543, and they indicate a considerable 
amount of activity in floating these limited liability schemes, 
amongst which mining and metal companies occupy a prominent 
place. In the greater number of cases there is a blank in the 
column which should contain the number of shareholders and the 
amount of capital paid up, but, nevertheless, many of the projects 
show considerable vigour, considering the recent date of their 
formation. The following companies, with their nominal capital, 
are included in the official list :—The Mackay Gun and Projectile, 
£250,000; Belgian Public Works, £2,000,000; Crewe Iron and 
Coal, £100,000; Solway Malleable Iron, £40,000; West Yorkshire 
Iron and Coal, £100,000; Goole Alum and Smelting, £75,000; 
London and Westminster Meter, £25,000; Atmospheric Churn, 
£1,000; Hartlepool Rolling Mill, £24,000; Newton Abbott Saw 
Mills, £2,500; Hot Air Engine, £15,000; London Small Arms, 
£40,000; Eassie and Co., Engineers, £50,000; Great Bridge Iron 
and Steel (James Solly), £50,000; Styrian Steel and Iron, £500,000; 
Keighley Ironworks, £5,000; Liquid Meter, £100,000; Shropshire 
Iron, £20,000; Llanelly Rolling Stock, £40,000; Hydraulic Power, 
£400,000 ; Paraguassa Steam Tramway, £1,500,000; Morgan’s 
Patent Anchor, ——; Tension Girder, £25,000; Brunton’s Shaft 
Sinking and Tunnelling Machine, £5,000; Edwards and Co.’s 
Caloric Engine, £5,000; Shawclough Millwrights, £5,000; Man- 
chester Iron, £10,000; Warwick Engineering, £50,000; Drinkfield 
Iron, £100,000; Vickers, Son, and Co., Engineers, £150,000; Wm. 
Muir and Co., Engineers, £75,000. In addition to the above list 
the return gives the names of no less than thirty-five new gas com- 
panies which have been registered in the ten months, indicating 
great activity on the subject of lighting up the smaller class of 
towns. There are no less than fifty-eight new projects for general 
mining, and seventeen schemes appear for new coal mines. 


* British Association. 
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RAILWAY MATTERS. 

THE traffic of the Berwickshire line is reported as increasing. 

THE Alyth Company’s traffic is increasing, and is expected to 
— growing. 

© large bri 

Indian Peninsula 
given way. 

Tue Duke of Northumberland is now willing to take 1386 of the 
Central Northumberland shares at par, and the scheme is now in 
a fair way for being carried out. 
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lace between a runaway locomotive and 
& passenger train on the Great Indian Peninsula Railway, resulting 
in the ie th of one passenger, the guard, and a native fire- 
man. 


A onack has been discovered in the largest viaduct at Thull 
Ghaut, and three other viaducts over the same ghaut are in such a 
dangerous state that passengers have to leave the trains and walk 
across. 

THE chairman, in moving the adoption of the Lynn and Hun: 
stanton Company’s report, stated that their line, during the month 
of July and August, and he believed also September, was earning 
10 per cent. 

THE timber bridges on the Forth and Clyde junction line havé 
been carefully repaired and strengthened during the past half-year, 
4 —— = with _ recommendation of the inspecting officer o' 

e Board o' 


THE Withtewn, Cleator, and Egremont Company are now pro- 
ceeding with the branch line from Egremont to Sellafield, which 
— are ob Coane he make in conjunction with the Whitehaven 
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sefit the shareholders and four the debenture holders. 

THE report of the Watton and Thetford Company states that 
the works on the line are progressing satisfactorily, and that con- 
tracts are at once to be entered into for the construction of the 
stations, gatehouses, and other buildings along the line. 

an Tuesday forenoon a collision occurred on the Midland Rail- 

, at the Woodhouse Mill station, by which two horses were 

killed, a number of wagons destroyed, and about seventy yards of 

the permanent way torn up. No lives were lost. The traffic was 
impeded for three hours. 

THE United States railroad commissioners, after inspecting 
another section of twenty-five miles of the Kansas Pacific Railway, 
returned to St. Louis on the 16th ult., and left for Omaha the 
following day to inspect thirty-five miles of railway just completed 
on the Union Pacific road. 

THE directors of the Great Western of Canada Company state 
that entire success has attended the opening of the narrow gauge 
system over the company’s main line between the suspension bridge 
and Windsor, and to which was attributed the increased traffic of 
the past half year; and the success of the car ferry boat on the 
Detroit river has b been complete. 

DgiLayrs have arisen in respect to proceedings with the new 

nock, and with the branch railway for stone traffic 
bin both of which a considerable increase of revenue 
the Greenock and Wemyss Bay Company. The 
pts have now attained such an amount as to 
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neo from 50 to 45 per cent. 
(Fife) y states that the aban- 
scheme lias led to delay in taking steps 
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“tes aber tn tree of China has been transplanted in the Punjaub 


with great success. Dr. Jameson has prepared hundredweights of 
frotti it, and has forwarded on trial a portion of it to the 

‘unjaub Railway, to have its qualities tested asa lubricant. The 
grease thus obtained, it is said, forms an excellent tallow, burning 
with a clear, brilliant, and white light, emitting no unpleasant 


odour or smoke. 


THE West Norfolk Company’s report expresses the disappoint- 
ment of the board that the earnings of the line have been so small 
-— there was nothing available for dividend. In moving the 

tion of the report, the chairman explained that it was owing 
coke bad traffic arrangements of the working company, the Great 
Hastorn with whom negociations were now going on—and to the 
disinclination of the inhabitants to discontinue their old ways of 
business, 

On Friday afternoon Robert Bainbridge, a fireman on the Stock- 
ton and Darlington Railway, was passing through the tunnel near 
Shildon, when the tube of the engine through which sand is 
dropped on to the line became choked. He got on to the ledge and 
ines over the side to Sant ad tube out. Whilst he was thus 


foe comin; posite a see through the 
stick Head an epvesell es from his body. When will 


motive enpetintendents learn that proper sand-boxes should be 
ree to all locothotives. _ 


on endring Hundred Oompany’s extensions 

oy om Wiveduas to npr to Walton-on-the-Naze the direc- 
shareholders on thé completion of the rail- 

way to fie tter The line and its adjuncts are well and 

ick atid iron having been used as fat 


eee si = ba eet fa ay been substituted. e.. 
nm or a — er t 
scmineatin a oe for a 
has 


in both. ‘The bu one upon 


celooaien tas line d short period that d since 
opening is co ‘factory. 
pe ft for some — Government control of 


urchase, is illustrated by 
—~yt - 1. now oat at, Setter the Great 


estern ary and Kilkenny Junction line, 
w sates euetiint the ng folie . Thé Great Southern are 
7 oes line, and pursue a 


— o! citraci ees ts conceive to be legiti- 

eek of their own interests, 
i sane = understand, and find poral ~ 
in to a risk of missing the 
train $6 borwegh, and at Kilkenny the 
Great Southern Com mpany me neither allow their wagons to come 
on the rival line with their goods, nor to enter the store of the 
Kilkenny Company. The consequence is that goods and cattle 
have to be taken out of the ‘wagons at one part of the same track, 
at to resume their 


and placed in other 
journey. 





but oy for produ roel 
@ places chara in fie wt 





NOTES AND MEMORANDA. 
Two lines of telegraph cdnnect Jerusalem with Europe. 
m first wrought iron fail was probably made by rolling, in 


Tue clock and watch tradé of France is officially represented as 
amounting to 35,000, 006f. salen 

OveER 6000 tons of OG Ate used per annum in the mines 
and engineering wor of Great 

Moke powder is used by the English navy and military depart- 
ments in time of ae fee mo war. 

THE smallest wa Paris Exhibition is that exhibited by 
Messrs, A. Rodane ‘a and which is set in a gold pencil- 


article of commerce from 
An acre of trees produces 


a rodticed in 
worms fee on the leaves 
from 191b. to 24 1b, of ik 
Two English inventord 
Paris a musical locomoti conve roi M 

the air of “‘ The Tannhauser 

Bristow has a constatit ply. The works were carried 
out by Simpson and are erp to furnish one of the best 
examples of hydraulié ‘eginserting on a small scale in existence. 


rihe 


just exhibited in the streets of 
on ran backwards and forwards to 


AN excellent paint for yy phaltum dissolved in spirits 
turpentine over & & gen verise the haltum and 
lve as much as ts takes Gb by the turpels e. If pure 

it will last. o e 
Ix cons plane phia Waterworks £2519 were t 
oon one, In ovtting throvgh the Calton Hill, Edin- 
eat £1256. wutkh of be in quarry eS Uses as 

m 
s As ata it Ma been lately teode some Patii watchmakers to 
uce & ieital sp stem of watch ey divide the 
a¥ into ten ~y" the pt. ito ‘the hun iiliitites, ahd the 
utes into one 


Tue official Set a erat Paes British and Irish prdduce 
| gery 4 show that in the first eight mouths of the present 


year we 789,176, om of cotton piece godds. 
Tics Teogth wad trate than « seit tal 

THe meghets-siteliie High light has com ‘wood fee king phioto- 

graphs, bu only in an ex ental wit. There are; how- 
ever, mrechy lieving that the “7 so econoniitally 
produced that it will soon come itito oxte ‘ 

THE Ro phon | of Mutiich a e @ the most valuable = 
world, an size only to the Imperial Library of 
The magnificent, o collection of books and manuscripts, nami 


upwards of 800,000, are arranged in seventy-six cabinets. 

THe Chelsea Waterworks were é&tablished in 1722. In 1850 the 
average quaaitlg Sup supplied to , including trade and 6ther 
purposes, wad lons, Ih first steam engine was put 
|, In 1746 itoh mains were the coiipany 
w 


NotwitHstanvine all recy ng he beet sid in praise of amotphons 


acm aig it fires come much itito use. The 
increased e and 6é Using it seems with the 
monte ser te bubwe considerations of safety to the 
workmen. 


a best wire fuse for électiidal blasting has been disod 

M. Abel. It consists o re | ifititiate mixture of phos ite 

copper, chiotate of of povath, as d lévigated coke, the lattet stb- 

pe en. a to prema ert for the difficult conduttivity 
of the mix 





In sulphurous and earbolic acid are substances absoliite 
destractieg évery kind of livitig mot low organisatioti; suc 
as cattle plagtis a s ig sup be. These substatives 
besides de 6 Vitus, attade ‘ at once, and arrést all 
putrefying te ene 

THE ro" ga id erate , an American spidét, will 
~~ a weig’ ‘hiatet — silk lin. io 
would sus erefore its strengt ua 
to that asta ery a Bhi a proposed to use the — of 
the Plumipes a8 a substitute 

THE value of improy te in tiathinery may be esti 
from the faet . mJ 18 senate two furnaces, each Wi 
high chimney 


of ag 3 per week while 
now two pare Aro ie tos rn Pe — 12,000ft.; with the 
same if not a smallet cotistitliptiot of 

THE first ake y vol wiht success of the force of elec- 
tricity furnished by volta ol +6 inilitary purposes wag, itiade 
by Colonel Verdu, a 8 in 1853; He succeeded, with only 
one element of Bunsen’é ; ti exploding six mines iti one 
circuit at the same instatit of 300 metres. 

PrRoFEssOR Peirce, of mt | States, says that the Pies 
that any two tures ape Be alike eithonk die | 
by different 


He made the eloaictiod on the oti 


called in a$ an 
“expert ” in & very im 
York. 


y tried ii New 

Tue total atinual value | , gia and silver manufaétitte in 
France is set down at £3,825, 600; number of manufaétirers 
is 1250, and 20,500 persons ment in the trade; Since 
1855 the thasters and wor formed themselves tito a 
common association for the adjustment of their respective 


interests. ‘ 
fetid to last much longet aid to 


CoPpPrER rer! —_ a ‘a 
prove upon the whole mté 6conomical than iron ¥ 

soitie experiments ariel out 
'y for about six weeks, 


especially with hard water: 
oopper lasted for from ten to 


eas of being 
OFit case recent: 


recently in América, iron 
sometimes not so man 
twelve months, in 6 

Tue hardness of water deus net ye its salubrious qualities; 
perfectly pure soft wa ii odtttact with chalk will 
dissolve but 4 vay, & = A gallon of water w hing 
70,000 grains, will tak ns of carbonate of 
When we find twenty oer: olution it is owin gto the 
presence of citvenll id gas, cot dantly in some wi 

Great pains have beet ii this coutitry to im the 
manufacture of ordin: The best works pos gt by 
Lancashire, and 4 consi quantity of these works is annua! 
exported to the United States, where they aré ¢ased and finish 
According to the census of 1861, 23,427 persons were en in 
that year in the watch trade in England, the greater portion of 
whom resided in Lancashire, 


Monica boosts of 
The figure represents 
standing at ie side. 
hand holds upward & 
— ba tate: ty 

t stands upon a J 
circular uibiee at 


provided for eight persoii#; 
M. HEURTEBISE 







the oa Reon bronze #tatue in the world. 

otectress of Bavaria; with a huge lion 

of’ fowern, a sword, and the left 
flowers, The 


high, weighi b. 
30ft. in height, through which @ 
head of the figure, where seats aré 


“hore 


ber of I’ Invention & 


Spel 


passing a stream 


acid absorbs two atonis esi OF tee each fle of oxide 
of carbon. Through ati6 retort heated red hot he passes two 
currents, one thus o! and another of superheated steam, 
when two atoms of of carbone = “¥ two equivalents of hydrogen 
gus result, The carbonic ~ Ss over the — 
eo and four vigeivlents of ed. 
continuous action is eps up, with ss et 





MISCELLANEA. 
AN outcrop of coal shale has been found near Tlovo, Natal, 
Ir is reported that only one-third of the cotton crop in Texas 
will be realised, 


THE New York Times says that skilled labour is now 25 per 
cent. lower in that city than it was nine months since. 

Mk. Kircuen, of Warrington, has introduced a smoke con- 
a apparatus, said to be very simple, inexpensive, and effec- 

IMPORTANT discoveries of copper ore have heen made in Natal, 
The lode is within seven miles of the sea, and near the river Um- 


A prospectus has been issued of the Kirkham and Castle 
ae Iron Company (Limited), with a capital of £60,000 in 

shares of £20. . 

Tar Palt Mall Gazette states that the “ authorities” at South 
Kensington are destroying the cartoons of Raphael by their mode 
of exhibiting and lighting them. 

Messrs. M&RRYWEATHER have dusing the past week delivered 
another of theif small ‘‘ Prince Imperial ” steam fire engines to the 
authorities of the town of Lyons. 

THE inattention of the contractors of the city of London to the 

per cleansing of the streets bas led the Commissioners of Sewers 
fot take the wor ng et oa own hands. 

AUSTRIA is pains to increase ber navy, and has now 
po new ironclads t Tried one ened eh ready for sea, and another 
rapidly ao towards 

the a men Who 


On Thursday Oe Snqreed @ngaged in laying the 
new new fe Fines rey A Laedandbity derry dug up, ii Shipquay-street, a bomb 


done duty at the siege of 1688. 
"00: OPERATIVE associations are multiplying wre Sy working men 
of mm York. Two co-operate building societies have been formed, 


and it 8 proposed to & co-operative savings bank, also a 
store. 

A pekrect lubricating of should have just sufficient viscidity to 
keep the axle and coming in contact, ould be un- 
aff in consis 8 in temperature, should not be 
vola' and sh as thangs from chemical causes. 


Messrs. Mirc##.. RSs; of Manchester- , Bradford, 
have just erected a is mney of the height of 1 yards from 
the nd line, ati rice from the foundation. From the 
top of it; on a clear day, the town of Leeds is distinctly visible. 


Tuk sharp angles in the granite walls of the Thames embank 
ment are a great mistake. They will “As exhibit unsightly 
fracttites, whereas if these portions had been rounded the 
masonry ‘might have long stood of fracture anid defacement. 

A stccEssrUL attempt has been made to age be in the county 
ia Jt has been exhibited, and it is 

that the’high prices demanded by lish hop- -growers 
= an experiment to be made upon a latger scale to intro- 
juss crop in this country. 

THE citizens of Schuylkill county, Pa., have under consideration 
the eréttion of mer steel works in that —~ y Ata meeting 
in f tte of the Froject, held in Schuylkil aren, it was 
stated that 100,000 dollars had already been subscribed. There 
are HOW only two Ressetier stéél works in the country. 

Rivtiv ress is thade in the New Palace-yard towards 

npletion of the ap hes. By the commencement of 
oa ielmas term the of ground fronting Westminster- 
be roiled in; h }exception of entrances for the free 

ahd egress of cabs, &¢:; and the public generally. 
fpur of the Freneh ty, Thetis, cast, on the 23rd tilt-, 
in thé foundry of the araend ——, has cost £4000 as it 


cottied from the mould—that is, ‘D0, 000 Ib. weight, at 2f. the pound 
— Without reckoning the polishing ‘and trimming and the fixing of 
it iti it8 place, the expense of which operation cannot well be esti- 
tia 


Ti | citenmenttal stone arcade which is now in course of con- 
mn, and which is to form a private entrance for members of 


thé House of Commons, by way of the Speaker's entrance, is 
ra progressing, but, "though it will be available for their use 
by the meeting of Parliament, a considerable time must ret 
hee | te its architectural beauties can be fully completed and 
jeve ° 


Tit# strike of operative masons at Barnsley, which has been 
goitig On since the Ist of May last, and the particulars of which 
FAs in our. columns at the time, has at last been settled by 

after ng great i incon i in the town, 

of some thousands of pounds to both masters and men. 

The ta tter are to receive an advance of 2s. per week and to cease 
work at four o’clock on Saturdays. 

It appears aeay | certain that the Paris Exhibition will pay. 
bi teceipts from the Ist of April to the 10th September are esti- 

at seven and a-half millions of francs. Therefore, during 

the the befied which the Exhibition has still to remain open, a million 

 a-half of francs must be received in order to attain the sum of 

ain poo wired to cover the expenditure. That this result 
will bé o ed is not improbable. 

Witat is to be the ie of naval architecture? Floating 
fi manned ant officered by mathematicians. 
On the Ex An gunnery ship at Portsmouth 
pot nt than a thousand boys and men receive instruction, 





sea gunnery proper, but in field gun, Hythe course, &c. 
ey are drilled ¢ 
peepee Aig éxamined in the “* 


THR rainfall of the harvest months of the present year—August 
and September—presents a striking contrast to that of the same 
coata te t year. The raiiifall, as measuted by the Callington 

ers and 5 ae last rm 5 was 6'40in. in the former 
frowthy ~~ in tter. ~ § 3 the rainfall, as 
astiied by the has only [a 53in. in August and 


in Septem ‘73in. less than the rainfall of the corre- 
ork od od of i last youk 


THk inst suggestion made to the Govetnment in aid of the 

ian expedition proceeds from the pen of Mr. William 

ham, of toe who urges that thithead of buying mules 

anid jackasses for the transport of troops and implements of war, 

it will be far better to lay down a railway from Massowah to Debra 

Tabor. Mr. Coningham is of opinion that such an undertaking “ will 

be found perfectly practicable, may save the lives of thousands of 

men, may help to civilise as well as the Abyssinians, Jand, 
astly, may actually be made to pay !” 

Tue Noth British Mail states that at the present moment 
there are out of work no less than from tWenty to thirty thousand 
connected with the iron trades of the Clyde, such as iron 
ilding, boiler-making, and eering, and that their 
for the ensuitg winter ate very dark indeed. This 

of affairs is to be owing, tu a large ex- 
which been made by the continental 
itch cheaper rate at which they can 
y work than our home manufacturers. 
1TH respect to the diminution of the rainfall, the follo 
figures, p prepared by Prof. Ansted, and published in the Journal 
Royal Agricultural Society, are both interesting and instructive 
as Dlustrating the effects of t e works of civilisation on meteoro- 
j= elgg —From the years 1815 to 1821 the mean rain- 
was 28°7in.; from 1822 to 1828, 27‘9in.; from 1829 to 1835, 
3 ain, from 1836 to 1842, 25°lin.; from 1843 to 1849, 24°lin.; 


like soldiers, and their officers are 
anual of Field Service” or “* soldier's 






to 1856, 23°8in.; from 1857 to 1863, 23°7in. The follow- 
«) y fourteen years:—28‘3in., 26'lin., 24°7in., 24°6in., 
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PARIS EXHIBITION—COMBINED CENTRIFUGAL PUMP AND ENGINE. (ed not had ores repoable or opin ay eip 


BY MESSRS. GWYNNE AND CO. 
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Tue great loss of power by friction which the driving of cen- 
trifugal machinery by gearing or belts causes, has induced Messrs. 
Gwynne and Co, to give their attention to direct acting engines. 
They endeavoured to overcome those difficulties which have 
hitherto prevented a more general use of quick speed high 
pressure engines, and which consist in heating of the working 
surfaces, great wear and tear, considerable vibration and un- 
economical working of the steam. 

The two first faults have been got over with much success by 
superior workmanship, and by adopting very large bearings, and 
thus reducing the pressure per unit toa minimum. It was more 
difficult to grapple with the third, which, though it may be over- 
looked in very small engines, increases very rapidly with the 
size and weight of the reciprocating The vibration, 
as is well known, is caused by the reciprocating motion. The 
piston, piston rod, and crosshead have obtained a certain 
velocity in the first part of the stroke, which must be di- 
minished gradually in the second half and finally reduced to 
nothing. Their moment of inertia which has to be overcome is 
proportionate to the weight and the square of the velocity, and 
represents a force acting as a pressure on the main bearing. This 
pressure by varying constantly—for it increases twice during one 


a 12in. cylinder, 12in. stroke and 220 revolutions, represents an 
absolute loss of 7 to 10-horse power. 

The subjoined diagrams, which have been taken from Messrs. 
Gwynne and Co.’s engine at the Paris Exhibition, show how = a 
result they have attained. The exhaust steam of this case to 
pass a 3in. exhaust pipe, with six rec bends, before it 
enters the main exhaust pipe of about Qin. diameter. This 
accounts for the 1lb. to 1 ib. of back pressure shown on the 
diagrams. Diagrams taken at 300 to 360 revolutions from other 
engines, where the steam could get away more freely, do not 
show any back pressure whatever. 

The pumping engine exhibited at the Paris exhibition has 
many other features which distinguish it favourably. It is self- 
contained and extremely compact, the whole engine and centri- 


ete 
Pesemay 

—— ———_— 
—, 





revolution from nothing to a maximum, and then disappears 
altogether—produces oscillation and destroys the bearings in a 
short time. It must be counteracted, - se ad by another 
force—the centrifugal force of a revolving counterweight. This 
force will always be constant, however, and it is evident, 
therefore, that a theoretically perfect balancing cannot be 
obtained with a single cylinder engine. Messrs. Gwynne 
and Co. endeavoured by mathematical investigations, and 
also by a series of direct experiments, to determine the proper 
amount of the balancing weight and the position of its centre 
of gravity, for which the resultant pressure in every position 
of the crank is a minimum. The results obtained were highly 
satisfactory. The engine exhibited in the Paris Exhibition, 
for instance, was run-in the shop before it was sent away, at 
550 revolutions per minute, corresponding to a.velocity of piston 


of 1100ft. All the remained perfectly cool, and no 
vibration was perceptible, though the engine was not fixed at all 
but merely rested on some blocks of timber. 


The last condition to be fulfilled was to obtain the greatest possible 
economy of steam, which, with nearly all quick going high pressure 
engines, even of the most renowned makers, been entirely dis- 
regarded. ee apt expansion had to be aimed at 
Messrs. Gwynne and Oo, not apply an expansion valve, as they 
considered it in their case to be a more or Jess useless com- 
plication, They use the ordi slide valve, and give as much 
expansion as is possible without injury toa free admission of steam. 
The greatest care has been taken to do away with the worst 
effect of quick going engines, the considerable back pressure, 
which often amounts to61b. or 8 lb, per square inch, and which, with 











fugal pump being on on one bedplate. It can be easily put up 
or removed, and does not require any foundations except a couple 
of timbers. Plummer block and cylinder are strongly connected 
so as to form one piece, as will be seen from the ‘drawings. The 
cylinder has 12in. diameter, the stroke is 12in., the ordinary 
othe S aee ~~ to disuk 8000 to 10,000 gall 

e centri pump i , ons 
per minute at a height of 10ft. may oe of lower tank, from 
which it takes the water by means of a horizontal suction pipe. 
ee See ee nypontenn = fw pte whe 
framing with g panels, into a basin surrounded by rockwork, 
and thence into the cast iron tank at the bottom. 








NAVAL APPOINTMENTS.—Thomas Burnett and John Miller, 
engineers, to i, Reese. Thomas Vickery, first-class assistant- 
er. 


engineer, to the 





__ 
FLASHING LIGHTS FOR BEACONS, 

Srr,—I observe in Taz Encrvazer of the 20th inst. an article on 
** Flashing Lights for Beacons and Buoys,” as proposed by Messrs. 
D. and J. Stevenson, engineers for the Commissioners of Northern 
Lighthouses, and designed by Mr. C. W. Siemens, London. 
—a —— at the ay sage ne that electric 
wo mpracticable for the purpose stated, 
be attended to in rough weather, and I agree 
To have any apparatus on a beacon distant from 
kept in motion, would be of no use if beyond th 
keeper; and it was to remedy this the Messrs. Stevenson 
to use the induction coil, the only we at presen 
of available for the rouee. Mr, ens further states 
cable was supplied by Messrs. Siemens, and that the ind 
coil, batteries, &c., were provided by me, This is quite 
but it seems to be implied that the failure of the 
attributable to some defect in the . Ve ed 
in the management of it; and from this I dissent, as being qui 
inconsistent with fact. 

I have since August, 1866, been empl in making a variety 
of experiments with the induction coil, and these have 
attended with most satisfactory results. In evidence of this a 
number of ny mye were invited by Messrs. Stevenson to Granton 
in January to see the apparatus in operation and the power of 
the light, and I believe they expressed their entire satisfaction. 
The idea of > B ay coil = a, eet th abandoned = 
consequence of the failures in August, the experimen 
with Messrs. Siemens’ cable. I have no desire to enter into a con- 
troversy, or to discuss the merits of Messrs. Siemens’ cable, but 
my-name has been used in such a manner as to lead your readers 
to believe that the failure of the experiments with the cable 
rested on me. I consider it bare justice to myself as a tradesman 
not to allow the matter to pass unnoticed. Apart from Mr. 
Siemens’ own admission it can ily be that it was the 
cable and not the induction apparatus that was at fault when the 
experiments of August, 1866, were made. As Mr. Siemens states, 
no spark whatever could be obtained omy, the cable, and no 
doubt this was felt to be disappointing; but the matter was 
ing the result of the cable 

the evening of this 
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exvlained by Mr. Siemens’ assistant as 

etting destroyed by the induction coil. 
day's failure 1 thought the whole thing over, and arrived at an 
opinion respecting the real cause. I did not, however, wait till 
1st October to let my views be known, but next morning informed 
Messrs. Stevenson that in my opinion the cable was not di 
but that the want of result was due to lateral induction of the 
static charge in the cable itself. This statement of opinion I made 
in presence of Mr. Siemens’ assistant, who candidly admitted he 
knew very little about induction coils. It is = to find m: 
humble opinion concurred in or corroborated by Mr. Siemens, an 
the fact admitted by implication that the coil was not to blame. 

I ma be allowed to state that by im roved induction coils and 
a new brake which I have constructed, a bobbin of wire may be 
placed on a beacon, and all the ayy ae on shore, 80 
that when the apparatus is fixed on the m and connected to 
the cable no more is required, the battery and brake being at the 
shore end under the control of the keeper; and should an go 
wrong it can be at once corrected. I believe it is intended to have 
two or three sets of these brakes with batteries always ready, so 
that by turning a switch any set or number can be put in action. 
Messrs. Siemens’ plan, which has all the moving parts on the 
beacon beyond the reach of control, is the reverse of this, and I 
leave competent men to say which is the preferable one. It 
appears to me that beyond any influence that could be exercised 
Messrs, Siemens’ lamp might at any time go out and leave the 
beacon to light itself. ‘Witi1aM D. Hart. 
8, North College-street, Edinburgh, Sept. 26th, 1867. 





RAISING THE DRUID. e0th uh 

Srr,—We observe a paragraph in your issue of the t. 
relative to the raising of the steamship Druid, which is caloulated 
to mislead as to the performance of the pumps employed to empty 
her; and, as the makers of the centrifugal pumps mentioned, we 
beg that you will give prominence to a correct statement of the 
facts, as contained in the following extracts from letters we have 
received from Messrs. R. W. Cousens and Co., of 23, Great St. 
Helen’s, agents for the ship :— - 

“Mr. Roberts’ pump gave us overy satisfaction, and was quite 
equal to the work it was put to, viz. pees out the afterhold. 
It is also true that it was made available for discharging the 
whilst the air was too foul to admit of men remaining in the hold; 
but we feel bound to state that your Sin. pump worked admirably, 
and rapidly exhausted the water in the forehold, notwithstanding 
the large hole in the bottom of that compartment. 

‘‘ The afterhold of the Druid was the smaller of the two and 
quite watertight; it would have been useless putting a powerful 
mee as the one we had of you—-when a —_ — = 
was al at was necessary. e@ may repea' your 
pump gave us more than satisfaction, as also the one we hired for 
the engine-room, which was also of your make. In both these com- 
partments the pumps had to overcome a rapid flow of water 
through large holes in the bottom.” ; 

We have 7 to add that the failure in the first instance is to 
be clearly attributed to the ew of the powerful (?) hand 
pumps employed to empty the afterhol ep 

e trust to your sense of justice to give equal publicity to this 
statement as you have given to the paragraph to which we refer. 

Essex-street Works, Strand, W.C., 


1st October, 1867. GWYNNE AND Co. 





PARK RAILINGS, 
Srr,—As a working man, just returned from a short *> to Paris, 
will you permit me to shoot a paper bullet at ‘R. I. M.” for his 
thrust at Westminster Improvements—but chiefly at London— 
through your last number? On said ‘im ents,” of course, 
I must say little or nothing, but I wish to have my say on 
first. His “‘hideous raili vocibengtaneiel, 5ft. 
high, suggestive of ‘bu beware,’ and ‘ man’ and 
ns,’ in these grounds, which is the usual and e-hon 
ndon style.” Sir, I am, as well as others, of opinion that 
London railings, as a whole, were never designed for such feudal 
, but as breast-high fences against obtrusion and accident. 
To get over them, and with ease, in public resorts is not unusual 
for youngsters, as they may soon through the new railings 
about P; -yard despite the central Now, apropes about 
“R. I. M.’s” dear model city, prey what about the Patagonian 
looking railings of the Tui ‘ark and Gardens and 
other places—are they are not ve of ** bi and revolu- 
tionists beware?’ And what the stockade- ooking defence 
encompassing the Cham de Mars, as a security to “the great 
gasometer,” “‘ with the aid of moral ”— J pe force of the 
pe Se, or Parisian bobbies, with swords by their sides, 
and perhaps loaded revolvers in their pockets? As to ‘‘ repulsi 





exclusiveness, or worse, of }London ” what do the high 
walls of the new Maisons de Mw eee ones —a luer about 
the outski ? Anything than ‘‘repulsive exclusive- 
ness, man’ ns, usion.” Does 


, spring guns, and m i sec] 
the armed inside the Church and six feet Ji 
with his knock-me-down bumble-staff, the aisle, | 
* moral force.” “R. I. M.” should learn that are - 


ing” also in London, and 


f 


if, Raat Stal Ting bat mary etal re 
: ¢ ; 
cisiocks exten anh peune ween eat oo ameneae 


as most of the Boulevard trees are. ‘‘ R. I. M.,” 
nant, concludes with this anti-English sentiment, ‘‘ When 


i 
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England learn that to civilise its masses it must begin by treati 
them as human ?* To this I, as one of the Ay se 


respond, ‘* When wi learn to civilise its masses by teaching 
them a little publie Pr violation of which in 
one well-known respect py to French boasted civilisation, 
and would make even a London rough blush, 


should English and blus! In this the French 
ould copy and Londo: . 
September 25th, 1867. cilia An OLD LONDONER. 





SIMULTANEOUS DISCHARGE OF CANNON BY ELECTRICITY. 
Si8,—I think it is fair to me to allow to be stated in reference 
on mili fap tate of the Times 


to h in the nay: 

of {ie Died September, tin 1848 I brought the subject under 
the notipe of several fri I was helped in the matter by Mr. 
Crisp, then lecturer at 


e Polytechnic. This gentleman belpad 
me to devise a mode of igniting the powder in the cannon ec- 
tricity. A friend of th kang brought the mat fore 

im, and I was invited to attend a select committee at Woolwich. 
I did so with my father. Colonel Chambers read my paper to the 
committee. e project was pronounced doubtful, and I will 
tell you further what this project was. I proposed to load, say, 
half-a-dozen 6-pounders with cannon shot fastened together with 
dependent f of wire rope, and then firing all the 
6-pounders simultaneously. I said, “the experiment is worth 
trying, whether or no the wire rope would not cut through troops 
just as we cut a bar of soap.” After some discussion this was said 
to be ‘‘a good idea,” but unfortunately “no go.” Then came on a 
general discussion as to the utility of firing cannon simultaneously 

electricity for general purposes. I was only twenty-one years 
old at the time. 

I think Dr. Bachofiner (to whom I mentioned the subject !) 
afterwards lectured on it at the Polytechnic. 

I can recollect discussing with Mr. Light, a very clever young 
civil engineer, who was with Mr. Parkes, of Parliament-street, 





hat the effect would be of a number of cannon balls striking a 
bo or fortress all at the same moment. In a word, we were dis- 


cussing m ject, so I su I am an earlier inventor. 
24, Bridelane, 23rd donee, 1867. W. RIDpLe. 





COVERED LIFEBOATS, 
Srr,—Having read in your issue of the 19th Sept. certain sugges- 
tions for the attainment of the above desideratum, and observi 
omissions, in my opinion, of vital importance, I may be mitted 
to allude as not having, I think, sufficient value attached to it. 

A vessel such as described, without means of propulsion and 
steerage, with facilities for conning, would be absolutely useless. 
In the event of a vessel foundering I opine the alternative of en- 
countering the peril in an open boat would be infinitely prefamate 
> embracing certain death in the covered boat, aggravated by 
the horrors of starvation, which would inevitably follow after the 
limited supply of provisions were consumed. The probabilities of 
being me up are nearly as far off as an impossibility, for the 
vessel described is so low in the water that it would not be dig- 
tinguishable at sea. And without the foregoing desiderata— 
pulsion and management—the boat would be a helpless log, and 
until means are discovered to accomplish these ends they are 
from being of the secondary importance described by the writer. 
By the design the boat is nearly submerged, and would freq 
be under in such a sea as would necessitate its use. Fro 
deep draught shown I doubt if it would follow the course of 
wave, and would therefore be dashed from crest to trough, en 
submissive to the action of the sea, without power to 
effort to withstand its fury. 

I have often read in mechanical and scientific papers sugges’ 

&c., their originators designating the difficulties to the practica 
solution of their crotchet secondary importance; but for the 
development of an idea the primary essentials should always be 
borne in mind and solved. A Young MECHANIC, 

September, 1867, 








‘DOUBLE DEFLECTING GUNBOATS. 

Srr,— I have noticed from time to time in Tuk ENGINEER many 
able remarks referring to the armour-clad fleet of England, and [ 
have also noticed the conclusion you arrive at—-viz., that the ships 
should be shot-proof, for if they are not able to keep out modern 
projectiles their destruction would be certain. Now there is not 
at present a war ship afloat that can keep out a Palliser shot. 
This is well known and generally acknowledged, and it seems 
most strange that no effort has been made to test the advantages 
of the deflecting system—a system every day’s experience points | 
out as the only one likely to be efficient and economical. I enclose | 
a pamphlet descriptive ef a double-deflecting gun-boat, especially | 
adapted for coast and harbour defence, either at home er abroad. | 
This vessel has the advantage of not only being shot-proof, but 
incapable of being injured by the modern ram-bowed ships, the 
angular sides below the water presenting an inclined plane to the | 
stem of an enemy’s ship, Another advantage in having deflecting | 
sides is that there would be no occasion to be continually twisting | 
about to save the broadside from attack—a point which seems to | 


} 
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the only position their construction will admit; and the nation 
that possesses a class of ship of moderate cost, with a broadside 
equal to keep out modern shot, will of necessity be the first on the 
| ocean. Big ships carrying 12in. or 15in. armour can certainly be 
| built—but at what cost? The great secret is to be efficient at 
| little cost. The deflecting system admits of parrying a blow that 
otherwise can only be reated by main force. I am too much of a 
patriot to suppose there will ever be wanting good men and true 
when the pinch comes, but most assuredly the next fight will 
require not only the good men and true, but the best ship and the 
best gun that the united intelligence of our countrymen can pro- 
duce. Jd Hyps. 

Greenwich, Sept. 1867. 

[Mr. Hyde’s pamghies contains a description of the gunboat we 
illustrate. It may hot be out ace to state that our correspon- 
dent isa practical shipb s quits free from the extravagance 
of thought often manifes y amateurs. Thus, he does not try 
to show that his system is applicable to all the purposes of naval 
warfare. He only proposes that gunboats for coast defence should 















































be essential, and which shows the weakness of our present ships. 
And, again, as regards the comfort of the crew, no one can deny 


that it is necessary for the crew of a war ship to have free | 


ventilation and plenty of room to work their guns. It is well 


known that nothing will have so bad an effect upon the crew of a | 


ship as want of ventilation and room. Now to lodge a crew in 
a ship that will require the services of a steam engine to give a 
continuous supply of fresh air seems odd in these days. Some o' 
the American monitors are so constructed, but that is no reason 
why they should be copied. The double-deflecting ship, referred 
to in the accompanying pamphlet, is, in fact, a turret from 
stem to stern—the whole ship is a turret, with this immense 
advantage, that the deck being free and open, and above 
the water-line, admits of uninterrupted ventilation, at the same 
time giving ample room to work the guns. Thus, added to invul- 
nerability, is that great advantage—comfort and freedom of action 
to the crew secured, which ships of the monitor class, when 
fitted with casemate or turret, can hardly be said to possess. 

The double screw system of propulsion, so successfully intro- 
duced by Messrs. J. and W. Dudgeon, and now being generally 
copied, will allow this class of vessel to be quickly manceuvred in 
any direction, thus admitting of the broadside guns being con- 
centrated on any required point, and the fixed turrets at the bow 
and stern protecting one or two heavy guns for end on duty, 
renders this ship formidable in every position, either for attack or 
defence. In future naval tactics with some ships, end on will be 


| be thus built, at least in the first instance; and there are many 
| points about the scheme which deserve attention. Our correspon- 
dent is no doubt right in his theories within certain limits, and we 
cannot imagine that there would be much practical difficulty in 
constructing ‘‘a double deflecting gunboat.” —Eb. E.] 


| THE NEW FACTORY ACTS EXTENSION ACT.* 
| THE provisions of the New Factory Act are so im- 
| portant, and it is So desirable that manufacturers should 
| have them available for reference at any moment, that we 
| print the entire Act in extenso. It is not very interesting 
| reading, perhaps, but it is valuable information :— 
| ‘Whereas it is expedient to amend and extend the Acts relating 
| to factories: be it enacted by the Queen’s most excellent 
| Majesty, by and with the advice and consent of the lords spiritual 
and temporal,and Commons, in this present Parliament assembled, 
| and by the authority of the same, as follows:— 
Preliminary. 
1, This Act may be cited for all purposes as *‘The Factory Acts 
Extension Act, 1867.” 
2. This Act shall apply to the whole of the United Kingdom. 
3. For the purposes of this Act the following words shall in 


* Cap. cili., passed 15th August, 1867. 








this Act and in the Acts incorporated herewith, hereinafter 
included under the expression this Act, have the meanings hereby 
applied to them, unless there is something in the context incon- 
sistent with such meanings; that is to say, “ Factory” shall mean 


as follows:— 
(1.) Any blast furnace or other furnace or premises in or on 
which the processs of smelting or otherwise obtaining any 
carried on Nore furnace or pre- 
referred to as @ blast furnace.) 
2 other premises in or on wi 
Ay for converting iron into m 
or for otherwise 


any 
forges, aay cther prone’ an tg 








ing machine al ed:—(a) the 
ving employed:—(@, 

inery 5) im the r facare a any 

: percha, or ia the manufac or 





( e) wing manufactures 
On, namely, (@) paper man’ H 
(0) glass manufacture; {c) tobacco manufacture; tah Melts 
printing; (¢) book-binding. 
(7.) Any premises, whether adjoining or separate, » the same 
occupation, situate in the same city, town, or place, 
and constituting one trade esta $, in, on, or within 
the cts which fifty or more persons are em- 
ployed in any manufacturing 
And every part of a factory si be deemed to be a factory, 
except such if , as is used exclusively as a dwelling. 
‘* Manufacturing process” shall mean any manual labour exerci 
by way of trade or for purposes of gain in or incidental to the 
making any article or part of an article, or in or incidental to the 
altering, repairing, ornamenting, finishing, or otherwise adapting 
for sale any article. 

4. The Factory Acts shall in this Act mean the fourth and fifth 
sections of ‘‘ The Factory Acts Extension Act, 1864,” relating to 
sanitary measures and ial rules, and such provisions as are 
now in force of the Acts following:—An Act passed in the fourth 
year of the reign of his late Majesty William the Fourth, chapter 
one hundred and th intituled “‘An Act to Kegulate the 
Labour of Children and Young Persons in the Mills and Factories 
of the United Kingdom,” which henceforth may be cited for all 
purposes as ‘‘The Factory Act, 1833;” an Act passed in the 
seventh year of the reign of her present Majesty, chapter fifteen, 
intituled “‘An Act to amend the Laws relating to Labour in 
Factories,” which henceforth may be cited for all purposes as 
“The Factory Act, 1844;” an Act passed in the fourteenth year of 
the reign of her present Majesty, chapter fifty-four, intituled 
** An Act to amend the Acts relating to Labour in Factories,” 
which henceforth may be cited for all purposes as ‘*The Factory 
Act, 1850;” an Act passed in the seventeenth year of the reign of 
her present Majesty, chapter one hundred and four, intituled ‘‘ An 
‘het further to regulate the Employment of Children in Factories,” 
which henceforth may be cited for all purposes as ‘‘The Factory 
Act, 1853;” and ‘‘ The Factory Act, 1856.” 

5. There shall be excluded from the provisions of this Act and 
of the schedule annexed hereto— 

(1.) Any buildings or premises defined to be a factory by the 

' Factory Act, 1844, and subject to the regulations of that 
Act and of the Acts directed to be construed as one there- 


with. 

(2) Any printwork as defined by the Act of the session of the 
eighth and ninth years of the reign of her present Majesty, 
chapter twenty-nine, intituled “An Act to Regulate the 
Labour of Children, Young Persons, and Women in Print- 
works,” and subject to the regulations of that Act and of 
the Act amending the same. 

(3.) Any buildings or premises defined to be ‘‘ bleaching works ” 

or ‘‘ dyeing works” by the Act of the session of the twenty- 

third and twenty-fourth years of the reign of her present 

Majesty, chapter seventy-eight, intituled “An Act to place 

the Employment of Women and Young Persons and 

Children in Bleaching Works and Dyeing Works under 

the Regulations of the Factory Acts,” or any Acts amending 

the same. 

Any lace factories subject to the provisions of the Act of 

the session of the twenty-fourth and twenty-fifth years of 

the reign of her present Majesty, chapter one hundred and 
seventeen, and intituled ‘‘ An Act to place the Employment 
of Women, Young Persons, Youths, and Children in Lace 

Factories under the Regulations of the Factory Acts,” and of 

the Acts therein recited. 

(5.) Any bakehouse as defined by ‘‘The Bakehouse Regulation 

Act, 1863.” 
(6.) Any factory subject to the provisions of the Factory Acts 
Extension Act, i864. 

6. The Factory Acts as hereinbefore defined shall be incorporated 
with this Act, and, subject to the modifications mentioned in the 
schedule annexed hereto, shall, from and after the Ist day of 
January, 1868, be in force in every factory which is not excluded 


(4. 


~~ 


from the operation of this Act. ’ 
7. (1.) No child, young person, or woman shall be employed on 
Sunday in or about any factory, subject to the modifications 


in the schedule as regards blast furnaces. 
(2.) No boy under the age of twelve years, and no female, shall 
be employed in any part of a glass factory in which the 
rocess of melting or annealing glass is carried on. 

(3.) Ro child under the age of eleven years shall be employed in 

grinding in the metal trades. 
And any child, young person, or woman who is employed in con- 
travention of this section shall be deemed to be employed in 
manoper contrary to the provisions of the Factory Acts. 

8. In the manufacture of glass no child, young person, or woman 
shall be allowed to take his or her meals in any part of the 
where the materials are mixed, or in the manufacture of flint 
glass where the work of grinding, cutting, and polishing is i 
on; and any child, young person, or woman allowed to take his or 
her meals in contravention of the said provision shall be deemed 
to be employed in manner contrary to the provisions of the Factory 
Acts. 

9. In every factory where grinding, glazing, or polishing on a 
wheel, or any other process is carried on by which dust 7] 
generated and inhaled by the workmen to an injurious extent, i 
it appears to any inspector of factories that such inhalation could 
be to a great extent prevented by the use of a fan or other 
mechanical means, it shall be lawful for the inspector to direct a 
fan or other mechanical means, of such construction as may from 
time to time be approved by one of her Majesty’s principal 
Secretaries of State, to be provided by the occupier of the fi 
within a reasonable time; and if such occupier fail to comply 
with such direction he shall be deemed to have failed to have 
kept his factory in conformity with the fourth section of ‘‘ The 
Factories Act Extension Act, 1864,” and shall be punishable 
accor yy. 

10, If it appears to any inspector that any ginigions, yoked 
by steam or other mechanical power in any factory, is in so 
faulty a manner as to be likely to cause bodily injury to the 
aa using the same, such inspector shall take the same 
ceedings as nearly as may be as he is required to take by he 
Factory Act, 1844,” with respect to machinery not securely fenced; 
and the occupier of the factory shall be liable to the same penalties 
for not properly fixing the said grindstone as he would be li to, 
under the said Act in respect of any machinery found to be poh 
properly f 
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11. Every ingateee or sub-inspector of factories shall be fur- 
nished with such certificate of his appointment as the Secretary of 
State may direct, and on applying for admission to any factory 
such inspector or sub-inspector shall, if required, produce to the 
occupier the said certificate. Every person who forges or counter- 
feits any such certificate, or makes use of any forged, counterfeited, 
or false certificate, or falsely pretends to be an inspector or sub- 
inspector of factories, shall be guilty of a misdemeanour, and be 
liable to be imprisoned for an period not exceeding three months, 
erp tm for th f this Act, be 

ifty or more persons or the purposes of thi . 
deemed to continue to be employed in any factory during the year 
1868 and any succeeding year, if that number of persons has 


during the ing year been employed in any manufacturing 
process in such f; for any period or periods amounting in the 
whole to one h days; and in any ings taken by any 


inspector or sub-inspector of factories for the purpose of enforcing 


this Act, mises in or on which a manufacturing process is 
<= on until the contrary is proved, be to be a 
ac 


13. Any premises or places on which the process of founding or 
casting any meial is carried on by not more than five persons, and 
as subsidiary to the repair or completion of some other work, shall 
not, by reason only of such founding or casting, be deemed to be a 
factory within the meaning of this Act. 

14. In blast furnaces and iron mills one of her Majesty’s prin- 
cipal Secretaries of State may, by order under his hand, dispense 
with so much of the said Factory Acts as relates to surgical 
certificates given by a certifying surgeon, and substitute therefor 
such other regulati as to proof of the age of children and 
young pei i ily health and capacity for 
working daily for the time allowed by the said Acts, as he may 
think expedient, and any regulation so made by the Seeretary of 
State shall be of the same force as if they had been enacted in the 
ioe aa in place of the regulations for which they are so sub- 
stitute 

15. The occupier of a blast furnace or of an iron mill may, with 
the approval provided by the fifth section of ‘‘The Factory Acts 
Extension Act, 1864,” make rules for compelling the observance 
amongst his workmen of any of the provisions of the Factory Acts 
in respect of the infrimgement of which such occupier is liable to a 
penalty, and such rules shall be deemed to be special rules within 
the meaning of the said fifth section, and all the provisions of the 
said section shall apply accordingly. 





SCHEDULE. 
TEMPORARY MODIFICATIONS. 


1. During the first six calendar months next ensuing the first 
day of January, 1868, children of not less than eleven years of age 
may be employed for the same time, and subject to the same con- 
ditions, for and subject to which young persons exceeding thirteen 
years of age may be employed in pursuance of the Factory Acts. 

2. During the first thirty calendar months next ensuing the first 
day of January, 1808, children of not less than twelve years of age 
may be employed for the same time, and subject to the same condi- 
tions, for and subject to which young persons exceeding thirteen 
years of age may be employed im pursuance of the Factory Acts. 

3. During the first twelve calendar months next ensuing the 
first day of January, 1868, children, young persons, and women 
may be employed on Saturdays until balf-past four o’clock in the 

ternoon. 

4. So much of the Factory Acts as provides that during any 
time allowed for meals no child, young person, or woman, shall be 
employed or allowed to remain in any room in which any manufac- 
turing process is carried on, and that all the young persons 
employed in a factory shall have the time for meals at the same 
period of the day, shall not be in force with respect to any factory 
to which this Act applies until the expiration of eight th 
after the first day of. , ote 1868, 

5. Where the occupier of any paper mill proves to the satisfac- 
tion of one of her Majesty’s principal Secretaries of State that such 
occupier was at the time of the passing of this Act employing, and 
had ma not less than a year pad te A to such passing pom The 
young persons and women at night, and further proves that he 
cannot without a considerable interval of time alter his machinery 
so as to dispense with such employment, it shall be lawful for the 
said Secretary of State, by order, to authorise the employment by 
such occupier, until some day not later than the first day of June, 
1869, of young persons and women in such manner and for such 
times as had previously been customary im the said paper mill. 

6. During the first thirty calendar months next ensuing the 
first day of January, 1868, male —_ persons of not less than 
sixteen years of age may be employed in blast furnaces, in iron 
mills, in ironfoundries, in paper mills, and im any factory where 
the manufacture of machinery or the processes of letter-press print- 
ing or bookbinding are carried on in the same manner as if they 
were male persons exceeding the age of eighteen years. 

7. During the first thirty calendar ths next ing the 
first day of January, 1868, women may be employed in or about 
blast furnaces in the same manner as the. were employed in or 
about such furnaces before the passing of this Act. 

8. During the first thirty calendar months next ensuing the first 
day of January, 1868, children, young persons, and women, may 
be employed in the manufacture of preserves from fruit in the same 
yd as they were employed therein before the passing of this 

ct. 








PERMANENT MODIFICATIONS. 


9. The twenty-ninth section of ‘‘The Factory Act, 1833,” and 
the eighteenth section of ‘“‘ The Factory Act, 1844,” relating to the 
lime-washing and washing of factories, shall not be in force as 
respects any factory. 

10. No factory shall be so overcrowded, while work is carried on, 
as to be dangerous or prejudicial to the health of those employed 
therein, and so far as relates to factory this section shall be 
construed as part of the fourth oa fifth sections of the Factory 
Acts Extension Act, 1864. 

11. Whereas the customs or exigencies of certain trades require 
that male young persons of the age of sixteen years and upwards 
should be occasionally employed beyond the hours allowed by the 
Factory Acts, it shall be Tavful for one of her Majesty’s principal 
Secretaries of State, on due proof to his satisfaction that such 

t or exigencies exist, and that such occasional employment 
is not injurious to the health of such male young persons, from 
time to time, by order to be advertised. in the London Cazette, 
or otherwise ye im such manner as he may think fit, to give 

ermission that in the case of any particular factory or class of 

actories male young persons of sixteen years of age and upwards 
—= employed for a period not exceeding fifteen hours on any 
one day : 

Provided that- 

1st. They are not so employed except between the hours of six 

in the morning and nine in the evening. 

2nd. In addition to the time allowed under the Factory Acts for 

meals, they shall be allowed half an hour for a meal after 
the hour of five in the evening. 

3rd. They are not so employed for more than twelve days in any 

period of four weeks, nor on the whole for more than 
seventy-two days in any period of twelve months, 

12. Whereas the cust or exigencies of certain trades require 
that the children, young persons, and women working in a factory, 
or in certain processes in a factory, or that certain sets of such 
children, young persons, or women, or any of them, should be 
employed at different hours, and that the limits of time within 
which they or certain sets of them may be employed should be 
extended without increasing their legal hours of work: It is 
hereby declared that on due f to the satisfaction of one of her 
Majesty's principal Secretaries of State of such customs or exi- 
gencies existing in a trade, it shall be lawful for the said Secretary 











from time to time, order to be advertised in the London 
Gazette or otherwise published in such manner as the Secretary of 
State may think fit, to give permission that in the case of any 
particular factory or class of factories in which such trade is 
carried on the occupier may employ the children, young persons, 
and women working in his factory, or in any processes of hi 
factory, or any sets of such children, young persons, or women, or 
of any of them, between the hours of seven in the morning and 
seven in the evening, or between the hours of eight in the morning 
and eight in the evening, instead 
the morning and six in the evening, for any time in such order 
specified, or until further order, or on any day or days named in 


such order; and so far the 

order ws chuestil, oh the woykigas of too Fostery hate 

aff by such change of hours Ciel, Gocing Che cxntinannce 

coven tn the oventag, of GGhh te tan Ssecsing cal coke © ter 
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ee Of the provisions contained in other 
of this Act, no child, young person, or woman shall 
employed after the hour of two o’clock in the afternoon 

on Saturday; but it shall be lawful in cases where an 
children, young persons, or women are employed in accord- 
ance with an order given under the foregoing enactment 
to begin to em: such children, young persons, or women 

at six o’clock in the morning on Saturday. 

13. In letterpress printing male young persons of the age of 
sixteen years and upwards may be employed for a period not 
exceeding fifteen hours in any one day :— 

Provided that— 

1st. They shall not be so employed except between the hours of 
six in the morning and nine in the evening, or in any factory 
where permission has been given by the Secretary of State 
to work between the hours of seven in the morning and 
seven in the evening, or of eight in the morning and eight 
in the evening, then except between the hours of seven in 
the morning and ten in the evening, or of eight in the 
morning and eleven in the evening, as the case may be. 

2nd. In addition to the time allowed under the Factory Acts 
for meals, they shall be allowed half an hour for a meal 
after the hour of six in the evening. 

3rd. They shall not be so employed except on alternate days. 

4th, In every week in which they are so employed on each 
alternate day they shall be allowed either one whole holiday or 
two half-helidaya, each half-holiday, comprising at least 
one-half ef an ordinary working day. 

In letterpress primting male young persons of sixteen years of 
age and upwards may work on alternate weeks at night between 
the hours of one in the morning on Monday and eleven in the 
evening on the succeeding Saturday : 

Provided— 

Ist. That they are not employed for more than eleven and a-half 
hours at any one time, with intervals of rest for meals 
wasnetng in the whole to not less than one hour and a- 

If 


air, 

2nd. That there is an interval of twelve hours between each 

period of employment, 

3rd. That the total number of hours of work in any one week 

do not exeeed sixty hours. 

M4. Young persons of fourteen years of age and upwards and 
women may be employed ia bookbinding for a period not exceed- 
ing fourteen hours on any one day : 

vided that — 
ist. They shall not be se employed except between the hours of 
six in the morning and eight in the evening, or where per- 
mission has been given by the Secretary of State to work 
between the hours of seven in the morning and seven in the 
evening, or of eight in the morning and eight in the evening, 
then except between the hours of seven m the morning and 
nine in the evening, or eight in the morning and ten in the 

evening, as the case may 
2nd. In addition. to the time allowed under the Factory Acts 
for meals, they shall be allowed half an hour for a meal 
after the hour of six in the evening. 

3rd. They shall not be so employed:—(a) If less than sixteen 

years of age, for more than three days in any one month; 
or (6) if sixteen years of age or upwards, for more than 
ninety-six days in any period of Soule months, or for more 
than five consecutive days in any one week. 

15. Where, under the modifications contained in the schedule 
to this Act, any ehild, young person, or woman is em 
on any day for a longer period than is allowed by the Factory 
Acts, the day on which and the period during which he or she is 
so employed shall be entered by the ovoupier of a factory in a 
register, which shalt be in such form as the inspectors of factories 
may direct, and shall be deemed to be a register within the 
meaning of the Factory Acts. — 

16. 80 much of the said Factory Acts as provide that during 
any time allowed for meals no child, young person, or woman 
shall be employed or allowed to remain im any room in which any 
manufacturing proeéss is carried on shall not apply to iron mills, 
to paper manufactories, or any factory in which letterpress 
printing is carried on, or, except as in this Act mentioned, to 
glass manufactories, or to any factory or process in a factory to 
which the said Secretary of State may by order declare the same 
to be inapplicable; and so much of the said Factory Acts as 

rovide that all the young persons employed in a factory 

ave the time for meals at the same period of the day shall not 
apply to blast furnaces, iron mills, to paper manufactories, any 
factory in which letterpress printing is carried on, to glass manw- 
factories, or, except as in this Act mentioned, to any factory, oF 
process in a factory, to which the said Secretary of State may by 
order declare the same to be inapplicable. 

17. In blast furnaces, in iron mills, in any factory in which 
letterpress printing is carried on, in paper mills, im any factory in 
which the mechanical power is water, and in any factory or class 
of factories, with respect to which one of her Majesty’s principal 
Secretaries of State certifies by order that it has been proved to 
his satisfaction that + a Ae ‘oh business ages it A. 
necessary to carry on the same ut night, it 
lawful to employ male young persons throughout the t, sub- 
ject to the same intervals of rest which they are allowed during 
the day, and subject to this provision, that no male young person 
employed during the night shall be employed during either the 

receding or succeeding day, and that no male yo 
be employed more than six nights, or, in the case of 
and paper mills, seven nights, in any fortnight. 

18. Where im any blast furnace, iron mill, foundry, or paper 
mill the process in which a child, young person, or woman is 
employed is in an incomplete state at the hour at which such 
child, young person, or woman is required by this Act to cease 


furnaces 


work, such child, young person, or woman may be employed for a | 


iod not exceeding thirty minutes beyon the said hour. 

19. It shall not be necessary to give notice to the certifying sur- 
geon of any accident to a person employed in any iron mill or 
blast furnace unless the accident prevents the person injured from 
returning to his work for a period of forty-eight hours from the 
time of the accident. When the person injured shall have been 


of between the hours of six in | 


rson shall | ! 
ve | to retire from the position of managing director of the 
| Company (limited). , 
| In England alone more than 200 tons of hyposulphite of soda 


| given to some recent rumours that Mr. Abraham remy | 


absent for such period of forty-eight hours the actual cugieger of 
the person injured shall immediately report the absence of such 
person to the occupier of the factory; and if the inspector or sub- 
inspector of factories is satisfied that notice of an accident has not 

surgeon, owing to the default of such 


been Le to the certifyi 
his actual employer and not of the occupier, he shall take pi 


against such actual employer ins of against the occupier. 
_ 20. In the case of any accidental delay occurring in any process 
in any glass works, in order to recover the time so lost any male 
child or male young person may be employed one hour more than 
| the time during which such child or young person might 
be employed, provided that the number of hours worked do 
not exceed sixty in any one week. 
21. Tee eee S mabing Glam hehe polouteliier any male 
person, subject @ provisions of this Act, to work ac- 
the accustomed hours of the trade: 


Ist. That the hours of work do not exceed sixty in any one week, 
between midnight on we night and midnight on the 


Saturday night. 
Qad. That the hours of work for any such young person do not 
fourteen hours in four separate turns per week, or 
twelve hours in five separate turns per week, or ten hours 
in six separate turns per week. 
ard, That no such person work in any turn without an interval 
2, In paper tils ft shall be lawfu al 
n r 8 wful for any male young person, 
subject te the isi of this Act, to work according to the 
accustomed Goats of the tendo : ° _— 


ed— 
Ist. That the hours of work do not exceed sixty in one week, 
between midnight on Sunday night and midnight on the 
succeeding Saturday. 

2nd. That the hours of attendance at the mill of any such aes | 

rson shall not in any period of twenty-four hours ex 
ourteen hours, and in case the hours of attendance exceed 
twelve hours such young person shall be allowed half-an- 
hour for a meal in addition to the time allowed under the 
Factory Acts for meals, 

23. So much of the said Factory Acts as require that in England 
and Ireland male young persons must have eight half holidays in 
every year, in addition to Christmas Day and Good Friday, and in 
Scotland any day wholly set apart for the observance of the sacra- 
mental fast, and so mueh of the same Acts as forbid the employ- 
ment of male young persons on any Saturday after two o'clock of 
the afternoon shall not apply to male young persons employed in 
day and night turns, changing every alternate week, and so much 
of the same Acts as forbids the employment of women and yo 
persons on any Saturday after two o'clock of the afternoon s 
not apply in any week to any woman or female young person 
whose hours of work have not exceeded eight in any day of that 
week, 

24. Where it appears to one of her Majesty’s principal Secre- 
taries of State that the regulations of the Factory Acts relating to 
the fencing of machinery require to be modified in any particular 
trade, and that such modifications can be made with due regard 
to the safety of the children, young persons, and women employed, 
he may, by order with respect to any particular factory, or any 
class of factories, modify the said regulations, so far as such trade 
is concerned, upon such terms and in such manner as he thinks 
fit. Such order shall be advertised in the London Gazette, or 
otherwise published in such manner as the Secretary of State may 
think fit. Any regulation so modified by the said Secretary of 
State shall be of the same validity as if they had been the original 
regulations contained in the Factory Acts. 

25. The said Seoretary of State, on proof to his satisfaction that 
the cust or ex ies of the trade require the alteration to be 
made, may, by order to be advertised in the London Gazette, or 
otherwise published in such manner as the Secretary of State may 
think fit, give permission, with respect to any particular factory 
or class of factories, for any one or more of the following things; 
namely— 

(a.) That four whole holidays in ~~ year may be allowed as a 

substitute for the eight half holidays required to be given 
to every child, young person, and woman by the Factory 


Acts; or, i 

(b.) That the eight half holidays required to be given by the 
Factory Acts to all the children, young persons, and women 
employed may be given on different days to any of the 
children, young persons, and women, or to any sets of such 
children, young persons, and women, and not at the same 
same time; or, 
That children, yo persons, or women may be employed 
between two and eight o’elock in the afternoon on Saturday, 
provided that in any such factory or factories arrangements 
are made to the satisfaction of the said Secretary of State 
for giving on some work-day in every week, to every child, 
young person, or woman so employed, a half holiday of 
equal length, either at the beginning or at the end of their 
day's work; or, 
(d.) That in any factory or factories where such Secretary has 
given permission to work between the hours of seven in the 
morning and seven in the evening, or of eight in the morn- 
ing and eight in the evening, children, young persons, and 
women may be employed on Saturday, or on any other day 
on which the weekly half holiday is given, between the 
hours of seven in the morning and three in the afternoon, 
or between eight in the morning and four in the afternoon; 
or, . . 
That a surgical certificate given by a certifying surgeon 
shall not be invalid solely on account of the employment of 
the child or young person named in such certificate in a 
factory other than that for which the certificate was —_ 
nally granted, if such factory is within the district of the 
same certifying surgeon. : 
That male young persons of not less than sixteen years of 
age may be employed in the same manner as if they were 
male persons exceeding the age of eighteen years. . 

26. Where the occupier of any factory is a person of the Jewish 
religion, and it is his custom to keep such factory closed on 
Saturdays until sunset, it shall be lawful for him to gupley young 
persons or women on that day from after sunset until o’elock 
at night. 

ot Where in any factory the owner or hirer of any machine 
or implement moved by steam or water, or other mechanical 
power, in or about or in connection with which machine “ae 
ment chi young sons, or women are employed, is some 
pond 5 ¥- the | pier of the factory, such children, 
young persons, or women are in the employment and pay of the 
owner or hirer of such machine, in any such case such owner or 
hirer shall, so far as respects any off against the Factory Acts 
which may be committed in relation to such children, young per- 
sons, or women, be deemed to be the occupier of the factory. 





~~ 


(c. 


(f.) 














Tur Eppw Vate Company.—An entire contradiction has been 
intended 
bbw Vale 


are used in photography, the value of which at wholesale price, 
about half that paid by the consumer, would be from £8000 
to £10,000, A much larger quantity is used by paper manufac- 
turers. 

LonDON ASSOCIATION OF FOREMEN ENGINEERS.—We learn that 
in futur2 the monthly meetings of the London Association of 
| Foremen Engineers will be held at the George Hotel, Alderman- 
bury, city of London. The first meeting o' the coming session 
will take place on Saturday next, at eight p.m., Mr. J. Newton in 
| the chair. 
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a NOTICE. 

According to the new postal arrangements between this 

ny and the United States, the postage on each 

5 icone mag a ee ten ee future. 
Consequently, the annual subscription E ENGINEER, 
delivered post-free in the United States, will be £2 2s., 
instead of £1 11s. 6d. 





TO CORRESPONDENTS. 


*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of Tuk ENGINEER 
compels us to go to press at an early hour on the morning of 
publication. Advertisements, to ensure insertion, must be de- 


livered at the Engineer Office before seven o'clock on the Thursday 

evening of each week. EN ‘ 

*.* Letters intended for publication must be accompanied by the 
names and addresses of the writers,not necessarily for insertion, 
but as an evidence of good faith. 

*.* Wecannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 

H. M. C.—Quite suitable, We shall write ina few days. 

T. T.—Nos. 575 to 584 are in print. Stamps (5s. 6d.) may be remitted through 


the post. 
G. B. (Milton Ironworks).—We shall be very happy to examine the tracings. 

Send a set on by all means, 

X. Y. Z. - Apply to the locomotive superintendents and traffic managers. You can 
obtain all the names from “* Bradshaw.” 

W. F. (Swindon).—Make the steam ports 18in, by 4}in.; waste, 18in, by 7in. or 
8in. All the other passages should be made of a area. 

D. H.—1. Jn THE ENGINEER for March 30th, April 6th,and May 25th, 1865. 
2. Superior in many respects. 3. We cannot say positively. We believe the 

ee day of goa 

. P. C. (Halifax).—Mr. Appold made them himself, we presume, or superin- 
_ tended their construction. Probably Mr. Browning, optician, 111, Minories, 

can supply you with all the information you require. 

ENGINEER (Brentwood).—** Warming and Ventilation,” by Charles Tomlinson, 
Weale’s Series, 2s.; * on Heating and Ventilation,” a more expensive 
book. The dimensions,"&c., of the pi; i i 
quantity of cold air passed through. 
Jind it easy to maintain such high temperature as 300 deg. 

MAKERS OF LEAD TUBING. 
(To the Editor of The Engineer) 

Srr,—Observing that you kindly oblige your subscribers with information, 
and not seeing any advertisement in your periodical giving me the information 
I require, viz., the address of some maker of for manufacturing 
lead tubing, will you oblige me with the address of a manufacturer? EE. M. 

Swansea, September 26th, 1867. 








TWINE IN LONG LENGTHS. 
(To the Editorof The Engineer) 
Siz,—Will you or some of your correspondents be kind enough to give me 
the addresses of several of the largest twine makers? I want some made in 
very long lengths for sewing machine use. G. 0. G. 





PROTECTING WATER MAINS. 
(To the Editor of . The Engineer) 
SIk,— Will you or some of your readers kindly inform me of the best means 
of coating the inside of cast iron water mains, to prevent oxidiation ? 
October 2nd, 1867. a E. B.S. 
ENAMELLING WROUGHT IRON. 
(To the Editor of The Engineer.) 
§iz,—Will you or one of your correspondents kindly favour us with the 
address of a firm skilled in enamelling wrought iron plates, rollers, &c., for 
8. AND W. 


mechanical purposes ? —— 
“A STRANGE CRAFT.” 


(To the Editor of The Engineer) 

Srk,— Under the above heading, in your notice of the trial of the steam-tug 
Mystery last week, a slight inaccuracy occurs. The engines are described as 
being from the design of Edward A. J. Buckland, E+q., whereas the fact 
is that they are the third pair off the same patterns, and from the design of the 
writer, the other two pairs being fitted on board the tugs Milton and Palmer- 
ston, at present working on the Thames, and giving a like result as to power 
and economy. GEORGE BUTOHARD. 

Gravesend, October 2nd, 1867. 

MEETING NEXT WEEK. 

SOCIETY OF ENGINEERS,—Monday evening, October 7th, at half-past seven 
o'clock: Adjourned discussion on Mr. Pendred’s paper, “On Water.tabe 
Bollers,” and, should time permit, a paper will be read by Mr. Ewing Matheson, 
**On the Quality of Iron as at present used.” 








THE ENGINEER és registered for t b 

the advertisements and publishing department of this paper are 
to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE; all other 
letters and communications to be addressed to the Editor of THE ENGINEER 
163, Strand, London, W.C. 





BIRTHS. 

On the 5th July, the wife of THOMAS MASTERMAN HARDY JOHNSTON, Esq., 
Engineer-in-chief of Trevandrum, T: » Of a daughter. 

On the 27th September, at the residence of her mother, 19, Nottingham- 
place, W., the wife of I. E. KEMP, Esq., C.E., of a daughter. 

MARRIAGE. 

On the 26th September, at St. John’s Church, Paddington, by the Rev. H. 
Moreland Austen, rector of Crayford, Kent, FREDERICK PRICKETT, second son 
of the late BERNARD HEBELER, Esq., Prussian Consul-General, to EDITH, 
daughter of the late JAMES M. RENDEL, Esq.. C.E., F.R.S. 

DEATH. 


& On the 26th inst., at his residence, Western House, Great Marlow, Bucks, of 
chronic bronchitis, CHARLES FOWLER, Esq., J.P., Fellow of the Royal Insti- 
tute of British Architects, formerly of Gordon-square, London, aged 75. 
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ROAD MAKING BY STEAM, 


In the days of the genesis of the MacAdam system 
broken stone was ground into the roads to which it was 
applied by the wheels of the vehicles which traversed them. 
There was no other available expedient for getting the stones 
down, and the anathemas of those who used horses fell on 
nothing, use no one was to blame. For many years 
past, however, steam has been used on common roads, and 
those who have intelligently witnessed the work done on 
rough “macadam” by the broad tires of a passing traction 
engine cannot have failed to perceive that by the aid of 
steam it was quite possible to reduce the roughest road to 
a comparatively smooth surface at very smail cost and with 
the utmost certainty. But corporations do not know much 
about traction engines. It is well understood that they are 
the last to detect the value of an improvement, and that 
their ruling principle of action is, “that what was good 
enough for their fathers”—in some cases the word 
gran thers is used—“is good enough for them.” We 
© not wish to wrong the good souls, but we can only 





judge them by what they do, and what they do not do, 
ong as rough ways were only to be found in the coun 
although everyone abused those who made the streets of, 
and roads to,a market town impassable or nearly so, the 
influence was too diffused to produce any effect. In such 
cities as London and Liverpool the case has for some time 
past been very different, and a pressure has been brought 
to bear which has at least wrought some good effect. 
There are many macadamised roads still in London, and it 
is quite possible that the number may be increased. 
Thanks to the labours of “The Society for the Promotion 
of the Interruption of Traffic in Oxford-street,” paving is 
not quite so popular as it was once. Piccadilly was paved 
at one time; a proposal to pave Regent-street’ would be 
met by the most violent opposition from the householders 
—indeed, the value of house property there would fall at 
once. The best streets in. London are unpaved at this mo- 
ment, and it may be safely stated that the maximum of com- 
mercial prosperity in the West-end and MacAdam invariably 

together. Paved roadways do not promote the sale of 
‘ans, and gloves, and watches, and rings, and the costly 
toys of Regent-street; neither are they pleasant to the feet 
of the horses of the members of the West-end clubs. Even 
in the City, the centre of the gold region, Lombard-street, 
is paved, not with stone, but with wood. In Paris the 
best streets have given up pavement—they have taken to 
asphalte, laid on a system described four years ago in our 
a contemporary, the Mechanics’ Magazine, and 
re-described in another scientific journal as a new thing a 
couple of weeks ago. In reality there is very little objec- 
tion to macadam as a material for roads if we can but get 
rid of the trouble caused by putting down new coats 
of “metal.” The surface is still stone, and mac- 
adamised stone makes a surface, under proper arrange- 
ments, as hard and as sound as any pavement. But 
to obtain this surface it is indispensable that the 
stones be pressed into the ground, not broken up 
into dust. The former purpose cannot be accom- 
plished by narrow-wheeled carriages; we might as well 
attempt to ram a puddle wall hard with the navvies’ clasp 
knives. What is needed is a broad rolling surface and 
great superincumbent pressure. 

The men of the West-end have made so many com- 
plaints lately concerning lamed horses, noise, dust, and 
general inconvenience, that the members of the Metropolitan 
Board of Works, many of whom are West-end men, saw 
that “something must be done,” and accordingly something, 
but not a t deal, was done with horse rollers, About 
St. James’s Park and Kensington the din of a 6-horse 
roller echoed day after day. Not much was thus accom- 
plished, but still enough to show that rollers were better 
than the wheels of vehicles for consolidating roads; and so 
finally it was determined to have a good big roller or two. 
Messrs. Easton, Amos, and Anderson supplied an enor- 
mous roller, and Messrs. Aveling and Porter, of Rochester, 
an engine to haul it, and roller and engine have done 
excellent work. But Messrs, Aveling and Porter were 
convinced that having the roller distinct from the engine 
was decidedly a mistake, and on receiving an order from 
the corporation of Liverpool to produce a good road roller 
they prepared the designs from which the engine we illus- 
trate on page 300, was built. The engine, passing through 
London on its way to Liverpool, was tested on the nights 
of Monday and Tuesday week in Hyde Park and Park- 
lane with the most perfect success, and there is no longer 
a loophole of escape left to the town councillors or boards 
of works who do not keep macadamised streets in perfect 
order from one end of the year to the other. 
s¢ Messrs. Aveling and Porter’s road roller is essentially 
a traction engine of the well-known pattern built by the 
firm, modified to suit the purpose to which it is applied. 
All the wheels are, in one sense, rollers of such width and 
so disposed that their paths lap over each other, and thus 
the whole breadth of track occupied by the engine is acted 
on at the one operation. The driving wheels are of cast 
iron, 7ft. high and 2ft. 6in. wide, and each weighing six 
tons. They measure 9ft. 9in. from outside of rim to out- 
side of rim across the road, leaving an intervening space of 
4ft. 9in., which is unrolled by them. This path is levelled, 
however, by the two leading wheels of the engine, which 
are placed under the 4 circular tank fitted at the foot- 
plate end of the machine. These wheels are 5ft. in 
diameter, and each 2ft. 6in. wide; they are placed toge- 
ther, and act asa single roller. The shaft on which they 
rotate is carried by a kind of turntable under the circular 
tank, between which and the turntable is placed a number 
of antifriction spheres of cast iron to facilitate movement. 
The position of the steering wheel is clearly shown in our 
An indicator is provided by which the diver- 


engraving. 

gence right or left of the leading rollers from the centre 
line can thered ina moment. The feed-water tank 
holds 500 gallons, and may be loaded on top with coal or 


stone, tc increase the weight on the forward end. The total 
weight of the machine, full, is thirty tons, of which nineteen 
tons rest on the driving wheels, and eleven tons on the 
steering wheels. The engine has a single cylinder 1lin. 
in diameter and 14in. stroke, the crank shaft being geared 
some 14 or 15 to 1 on the road wheels. 

The work done by this machine leaves nothing to be 
desired. Forcing the stones into the substratum but not 
grinding them, it does just that which is required and 
no more. In connection with this subject we may state 
that a steam road roller has been tried as a substitute for 
the pavior’s rammer, and was found to answer very well 
indeed where too much water had not been used in pre- 

ing the substance of the road. Messrs. Aveling and 
orter have produced the most powerful road roller ever 
made, and the people of Liverpool may congratulate them- 
selves on being its rs. The Metropolitan Board 
of Works will give general satisfaction in London if the 
procure just oak another as soon as possible, 


FLOATING GUN CARRIAGES. 


More than one writer on subjects connected with the 
armament of our fleets has proposed the construction of 
small vessels each mounting a single gun of colossal 
portions, and incapable of 


ing trained right or in 





the ordi sense of the term. The scheme has been 
based on assumed impossibility of training a heavy 
gun by any mechanical arrangement of carriage; and it 
taken for nted that, under the cir- 
— ye sy es best - ing to be done is to con- 
vert the hull into a floatin n carriage, trainin 
the gun right and left by eaesevsineg the ship. We 
shall not now pronounce any decided opinion on the 
merits or demerits of the proposed scheme, contenting 
ourselves with stating that many inventors—notably 
— R.' F. — “prt ty emonstrated that the 
assumed impossibility of training on carriages the heaviest 
ns which can be made has ~] real existence whatever. 

o Ericsson is due the credit of being the first to carry 
the floating carriage idea, such as it is, into practice; and 
we fancy that the following ee of some new gun- 
boats now being constructed for the Swedish Government 
on his plans, for which we are indebted to the Army and 
Navy Journal of New York, will be acceptable to many of 
our readers. 

A small fleet of such boats as we are about to describe 
is to be built, as yet none have been completed. In 
describing one we shall describe all. The floating gun 
carriage—for it is nothing else—will consist of a hull built 
of iron, 85ft. long, 18ft. wide, and 7ft. deep, with fairly 
good lines for speed. The deck, also of iron, will be very 
convex. To it, and on it, will be secured a raft of solid 
timber, 103ft. long, 20ft. wide, pointed at each end, and 
about 2ft. thick. The forward end will be protected with 
5in. armour on the sides. The raft, it will be seen, pro- 
jects 9ft. forward and aft beyond the hull to afford pro- 
tection for the screw and steering apparatus. When the 
equipped she will float but 9in. out of the 

e armament will consist of a single 
15in. smooth bore Rodman gun, carried in a stationary 
turret placed about the centre of the ship. As the boat 
is meant to fight end on, the turret will be made oval, 
12ft. wide by 18ft. long. A pilot house is placed on to 
a little aft of the centre line. The gun port is only wide 
enough to admit the muzzle of the piece, and high enough 
for 10 deg. of elevation. It can be cl by a massive 
“stopper” in action, and by a lighter stopper in bad 
weather. In all probability the turret will be of lami- 
nated iron, but this point has not yet been settled. 

It is obvious that the efficiency of this queer craft will 
depend on the power of manceuvring which it possesses. 
She is to be turned on her keel by what seems to us to be a 
very clumsy expedient. A hole or well 4ft. square is 
made in the projecting bow portion of the raft, and in this 
is mounted a paddle-wheel with its axis parallel to the 
keel. What the diameter of this wheel may be we are un- 
able to say, but it cannot be more than 4ft. or 5ft., inasmuch 
as the raft is but 2ft. thick, and if the wheel projected 
above it it would be destroyed by the first point blank 
round fired bv the o in the turret. It is made 
with floats which feather so as to be transverse to the 
line of the keel when at the highest point, and parallel 
with it at the lowest, so that its action may not be affected 
by its submergence. The wheel is caused to rotate b 
men below who operate vertical levers driving a cran 
shaft, with a motion very similar to that of rowing. The 
vessel will be propelled by a small screw driven by engines 
of 20-horse nominal power, for which coal enough to last a 
hundred hours only can be carried. But the propeller can 
be driven by a similar arrangement to that used for work- 
ing the paddle by manual labour. The propeller shaft is 
of steel, and will run in friction rollers to diminish the 
resistance, 

Whatever may be the advantages of the tloating carriage 
scheme, it is certain that they cannot be realised by such 
a craft as we have described. The vessel cannot possibly 
move save at the slowest pace. It would be folly to imagine 
that she could fight her gun in a sea-way. If she was not 
sent to the bottom by the first heavy wave which tumbled 
on her decks, a large proportion of her shot would waste 
their potential energy in the billows rolling between herand 
afoe. A very second-class war ship would run over her and 
send her to the bottom almost before she could fire a round, 
and hardly feel the shock of the collision. Heavy shot 
could be plumped through the lower corner of her armour 
shelf right into her bottom, to the instantaneous destruc- 
tion of every soul on board, for the margin of flotation is 
but a few tons. It does not appear that any special means 
of ventilation are to be provided; how the suffocation 
of the crew is to be avoided we are therefore unable to 
say. In all these respects the craft is bad enough, but the 
manceuvring gear would throw discredit on the inventive 
genius of a schoolboy. The paddle-wheel is exposed not 
only to an enemy’s fire, but to total destruction the first 
time the vessel runs on a sandbank. Its perils from sub- 
merged obstacles are just those which would attend the 
salle of aship going astern, with this difference, that 
the paddle is a delicate piece of mechanism and the rudder 
is not. Nothing worse could be contrived for operating in 
shallow water, the only purpose for which the new fleet 
will be at all fit. A screw ora good centrifugal pump 
would have been better in every way. Americans ly 
find in the entire design a fresh evidence of the genius of 
Ericsson; but no one in agra who knows what 9 gun- 
boat should be, will be likely to congratulate the Swedes 
on the acquisition of their countryman’s fantastical fleet. 


vessel is fully 
water amidshi 


“ LOCKING-UP” ENGINES. 


Many engineers—and well-trained engineers too—have 
a very indefinite notion of the conditions under which a 
motor can do most work. We shall for the present sa: 
nothing about water-wheels or hot air engines; we 8 
confine ourselves to the steam engine, leaving our readers 
to apply what we are about to say vo other arrangements 
for Phtaining wer. The words, “most work,” we use 
without any 5 Seema whatever to economy of fuel; they 
are simply intended to 4 the maximum useful effect 
which can be obtained from any given engine supplied 
with steam by boilers of a given evaporative power. It 
will be found that circumstances constantly arise under 
which it is desirable to extract from a steam engine all the 
power it can possibly develope without regard to the con- 








302 


THE ENGINEER. 


Ocr. 4, 1867. 








sumption of fuel, They are present in the case of a loco- 
motive struggling up an incline with a heavy train; in 
the case of a s' ip “clawing” off a lee shore in a 
gale, or when an engine is draining, or endeavouring to 
drain, a mine flooded by a sudden irruption of water. By 
only too many men who ought to know better it is main- 
tained that the power of an engine depends altogether on 
the size of the cylinders, while others, somewhat better 
instructed, but still failing to take a comprehensive grasp 
of mechanical truths, insist that as the engine without 
steam generators is simply an inert mass of metal, the 
power of the machine must be determined altogether b 

the evaporative efficiency of its boilers. Both proposi- 
tions are wrong if taken in the absolute sense in which 
they are generally used. The capacity of any engine for 
the discharge of a given dut. p nae" not only on the 
dimensions of the ae and the evaporative powers of 
its boilers, but on the way it is put to work—in other 
words on the proportion which the average resistance to 
be overcome J se ot single stroke bears to the highest pres- 
sure of steam which can be maintained in the boiler. With- 
out altering either the capacity of the cylinder, or cylinders, 
or increasing the dimensions or powers of the toler, it 
may be quite possible to make an engine do a maximum 
amount of work, under particular arrangements in the 
absence of which it would be absolutely incapable of doing 
any work at all; and this fact possesses an importance 
which, it is desirable, should be more fully recognised than 
it is, as we shall see presently.* 

When an engine, no matter what its load may be, is 
started, it does not at once attain its full velocity. * The 
inertia of the moving parts of the engine itself and of the 
machinery which it drives—or of the boat or the train 
which it propels—constitutes a portion of the resistance to 
be overcome. This resistance is evanescent, however, and 
after a time it oe The piston moves more and 
more rapidly until it acquires an average constant 
velocity, the average resistance becoming constant also, 
and precisely balancing the propelling force. If the 
resistance is increased cone’ this point the engine 
will stop. The vis viva of the machine, the precise 
equivalent of the power previously expended in over- 
coming vis inertia, will prevent the stoppage from being 
sudden, unless the resistance is sufficient to absorb the 
vis viva with extreme rapidity. Were there no such prin- 
ciple as that of vis viva in nature—and for the present we 
may regard it as non-existent—an additional load of the 
minutest fraction of a grain, would instantaneously arrest 
the motion of the largest engines ever built running 
at their highest speed, unless some principle of compensa 
tion were called into play. Steam engines, however, not 
only do not stop suddenly when the load is increased, but 
continue to work steadily under very variable loads. This 
is a consequence of the compensating power proper to the 
mode in which steam acts as a motive force. Let 
us suppose a piston running against an average load of 
10,000 Ib, at 3800ft. per minute. If now the load be in- 
creased to 10,001 lb. the speed of the piston diminishes a 
little, and as an immediate consequence the steam pressure 
within the cylinder increases a little. 1f the boilers are 
not competent to supply as many cylinders’ full of steam 
per minute at this higher pressure as they did before, the 
velocity of the machine will be diminished ; if they are, 
there will be no change. As a rule boilers have a con- 
siderable margin of power; and this represents the com- 
pnting element without which the steam engine would 
ve practically useless. Bearing in mind that the aggregate 
average pressure on the piston is mathematically equal to 
the average total resistance, it will be readily understood 
that in order to get the greatest possible useful effect from 
an engine the resistance to the motion of the piston must 
be less than the force which can be brought to bear upon it 
by boilers carrying steam of the full pressure to which the 
safety valves are loaded. Let us once more, for the sake 
of illustration, suppose that the maximum pressure which 
ean be had in a boiler is 100 lb. per square inch, and that 
the steam actuates a piston 1000in. in area; then, the resist- 
ance to motion must not exceed 100,000 1b., or the engine will 
not move. If the resistance be less, the piston will proceed 
at a pace depending on the power of the boiler to supply 
steam of sutticient pressure. Strictly speaking, if the en- 
gine were at rest, and the pressure and resistance exactly 

alanced each other, the engine would not leave a state of 
rest for a state of motion, but if started by any extra- 
neous influence it would continue to move. In practice no 
such conditions can be present, inasmuch as under all cir- 
cumstances the load increases in some ratio to the speed. 
In the case of steamships it increases as the cube of the 
velocity ; in that of a railway train in some ill-defined but 
rapid proportion, aud the same fact holds good of every 
variety of machinery. Now it may so happen that an 
engine of given power in ruuning at a certain velocity will 
drive the machinery, &c., which it puts in motion at sucha 
speed that the greatest resistance which the piston can 
overcome will be reached long before that number of 
strokes is made which will use up all the steam which the 
boiler is able to supply at the pressure to which the safety 
valve is loaded. In other words, the engine is “locked up,” 
and the maximum power which the machine with its gene- 
rating apparatus taken as a whole is capable of developing 
under proper conditions, cannot be realised. A mistake in 
putting an engine to work leading up directly to this re- 
sult, is very easily made, and is constantly made, on both a 
great anda small scale. A case once came under our notice 
in which a centrifugal pump and portable engine sold 
together were guaranteed to doa certain amount of work. On 
trial it was found that the machinery was apparently quite 
incompetent to the discharge of its duties. The pump did 
not raise 60 per cent. of the right quantity of water, and 
the works which it should have kept dry were flooded. 
The makers of the pump were applied to, and these gentle- 
men blamed the engine. The makers of the engine knew 
that machines of the same size had done much more than 
the one in question failed to perform, and investigated the 





* Kules have beea laid down by various writers since the days of Watt for 
finding the best theoretical speed at which to run a piston; but these rules and 
formula are seldom used in actual practice, and we have therefore not thought 
necessary to make any special allusion to them. 





whole affair. It was found that the engine kept steam 
with the easiest possible firing. It did not lack steam, but 
pressure ; and on further examination it was found that by 
some error it had been fitted with a fly-wheel about two 
feet too large in diameter. The resistance of the pump 
balanced the full force on the piston long before the 
proper velocity had been reached. A smaller fly-wheel 
was put on, and the result was quite satisfactory. The 
resistance per stroke was diminished, and the balance was 
not restored until the pump made the proper number of 


revolutions. The engine then, instead of running about 
200 strokes only per minute, made about 290, and the addi- 


tional ninety cylinders’ full of steam the boiler, when pro- 
perly fired, was quite competent to supply. It is obvious 
that much the same result would have been obtained by 
putting more weight on the safety valve, but the expedient 
would have been objectionable. Until the fly-wheel was 
altered hard firing did no good whatever, and the eva- 
porative powers of the boiler in no way affected the quan- 
tity of water pumped. Such a case as that we have cited 
is by no means rare, and not a few actions at law have been 
brought through engines failing to work up to a gua- 
ranteed power from similar mistakes. Who would sup- 
pose a few inches, more or less, in the diameter of a driving 
pulley could make any difference ? 

In railway practice engines with great boiler power and 
large driving wheels are frequently found incompetent to 
haul a heavy train up a steep incline, the power being 
virtually reduced at the time when it is most wanted. A 
locomotive, with a very small boiler by comparison, will 
take a very heavy train up a bank provided the driving 
wheels are small also. Even when running at a very mode- 
rate pace such an engine uses up all the steam its boiler can 
make and exerts its full power, while the engine with high 
drivers is “locked up,” and cannot exert its full power 
unless it is careering across country with an express train. 

The most remarkable example, however, of the evil 
effects of “locking up” are to be met with in the case of 
large steamships, and possibly this results in a great mea- 
sure from an unavoidable cause—the rapidity with which 
fluid-resistance increases as compared with the speed. At 
the measured mile both full speed and half speed trials 
are made in our navy. In the former case all the steam 
which can be made by all the boilers is made. In the 
latter, the conditions of tiring, &c., are precisely the same, 
but only half the boilers areused. It would be supposed that, 
although the speed of the ship would vary only as the cube 
roots of the powers, these last would vary precisely as the 
number of boilers in use. Nothing, however, can well be 
further from thetruth. The power exerted by half the boilers 
is frequently much more than half that of all the boilers. 
We might cite several examples—one will suffice. The 
Lord Warden’s engines worked up to 6705 indicated horse 
power on the full boiler trial, whereas on the half boiler 
trial they indicated 4080 horse power instead of 3352°5, 
representing an excess of no less than 727°5 horse power, or 
much more than one-fourth. The only supposition which 
will account for the fact, is that the pitch of the screw is too 
great, and that the engines are locked up at the higher 
velocities, the resistance increasing in greater ratio than 
the number of revolutions. The difficulty would probably 
have been got over in one way by putting a couple of 
pounds more per inch on the safety valves, and it is by no 
means impossible that by slightly reducing the pitch of 
the ‘screw, and therefore its resistance per revolution, the 
engines might be made to develope at full boiler power 
twice the half boiler power, or 8060-horse power, instead of 
6705—that actually obtained—which would correspond to a 
marked increase in the speed of the ship. When the engines 
of the Bellerophon were first tried in September, 1865, they 
could only be worked up to a trifle over 4000-horse power 
with a quick pitch Mangin screw ;,but when this was re- 
placed by a Griffiths’ screw of less pitch they worked up 
to one-half more, or to about 6067-horse power. It is 
hardly probable that the entire increase was due to the 
change of screws, but we have little doubt that much of it was. 

This question of proportioning the resistance to be over- 
come per stroke to the capacity of cylinder and the 
load on the safety valve is of considerable importance, 
especially in the case of large marine engines, and 
deserves, we must reiterate, more attention than it 
receives. To know how an engine should be put to 
work is a species of information not to be despised. 
Nominal horse power rules will afford the engineer 
no assistance whatever. The first point is to decide how 
many cylinders’ full of steam of a given pressure the boiler 
can supply per minute, and when this.is known care should 
be taken to so proportion the belt pulleys, or gearing, or 
screw propeller, that as nearly as possible this number of 
cylinders’ full may be used. Much dissatisfaction and 
annoyance might be saved by a little attention to this 
matter in the case of smallengines ; while, as regards those 
used in our navy and merchant service, considerable advan- 
tages might not unfrequently be gained. 


MOKTA-EL-HADID, 

In our recent article on Algeria we mentioned its reputed 
mineral wealth as one amongst the titles which it has to 
the notice of French, if not of other European capitalists. 
To the only ores as yet largely exported we have frequently 
alluded within the last twelve months. The practical in- 
troduction of the rich magnetic iron ore of Mokta-el 
Hadid, situated on the slopes of the hill Bellouth, close to 
a lake called Fetzara, about twenty miles from the port of 
Bona, has taken place only within the last two or three 
years, although so far back as 1845 a concession had been 
accorded to some explorers who had discovered the deposit 
and established its character as a magnetic iron ore con- 
taining about 70 per cent. of metal, and exceptionally free 
from sulphur and phosphorus. It was only, however, in 
1860 that a company for raising and shipping the ore was 
really formed on the basis of this concession, and works 
were shortly afterwards undertaken for the purpose of 
communicating by a miueral railway with the port of 
Bona, or rather with Scybouse, a roadstead about two 
miles distant from it, from which the ores could be shipped 
by lighters, and no such shipments, we believe, took place 





previous to the ing of 1863. During the su i 
two years a consis e quantity of the ores was ship 
to France, and their value fully tested and app by 
several of the southern ironmasters. Although undoubt- 
edly successful in their undertaking, the basis of the then 
company was not considered sufficiently large for the full 
development of this newly valued—if not newly found— 
African treasure; and in the spring of 1865 the Compagnie 
des Minerais de Fer Magnétique de Mokta-el-Hadid 
(Limited) was formed, having for its object to take over 
the concession and works of the former company, to pur- 
chase three concessions of coal mines near in the 
basin of Alais, work them, and open up the communication 
with the Lyons and Marseilles Railway; and to join the 
Firmini Steel Company by taking up something like 
£60,000 worth of their shares. The Firmini Company 
already used the Mokta-el-Hadid ore to a certain extent; 
and the object of the combination with them was, as stated 
in the prospectus of the company, togive the concern a legiti- 
mate influence over the industry created by the ore they 
would produce, without given,umbrage to the iron trade of 
France by the creation of a new establishment. The new 
compauy also charged themselves with the extension of 
the line of railway in Algeria for two miles to the port of 
Bona, and with the increase of its rolling stock, &c.; and 
they also, as one of their most important provisions for future 
trade, contracted with the Société de Navigation, a branch 
of the French Société Generale de Navigation, for the 
annual carriage of at least 125,000 tons of ore from Bona 
to the ports of Marseilles and Cette, at 8s. a ton for the 
former port, and 9s, 2d. per ton for the latter. 

At the time of the transfer of the estate from the old to 
the new company contracts were being negotiated, or had 
been concluded, with Creusot for the supply of 60,000 tons 
a year, with Terre-Noire and Bességes for 40,000 tons a 
year, and with Denain and D’Anzin for 20,000 tons a year; 
whilst the allied company of Firmini were to take an 
annual quantity of 25,000 tons. The operations of the 
company were thus at once placed on a considerable 
footing, and, so far as we can learn, have proceeded 
flourishingly during the two years of its existence. The 
coal property of the company in France has yet not begun to 
make returns for the capital expended on it, but we under- 
stand that the works connected with it are nearly com- 
pleted. The actual shipments from Bona during the last 
six months have been at about the rate of 150,000 tons a 
year, so that the company have already arrived at their ex- 
pected scale of production; and judging from analogy in 
such cases, there seems little doubt of a very rapid deve- 
lopment of this new source of iron supply. 

The most important feature in the case is, however, the 
richness and purity of the ore, which renders it possible, as 
in the case of the Terre-Noire works, to which we alluded 
some weeks ago, to convert, on the Bessemer system, directly 
from the blast furnace; in fact, as we understand, the only 
fault of the stone for this purpose is that it is too pure, 
requiring the addition of ore carrying a certain proportion 
of silica with it in order that the operations in the con- 
verter may be rendered less rapid and be brought more 
under control. If the now rising French colony of Algeria 
only possessed coal an extraordinary activity would 
spring up on its shores within the next few years, for this 
one deposit, as at present known, crops out to the surface 
over an area of upwards of forty acres on the slope of the 
hill, and where it begins to take cover at the base the bed 
has a thickness of 100ft. The quantity of ore laid open 
above the level of the rails is already 25,000,000 tons. 
The price at present charged for the ore, free on board, is 
about 9s. 8d. per English ton, which, added to 8s, freight 
to Marseilles and railway charges, brings the cost to the 
consumer in the St. Etienne and neighbouring districts to 
about 25s. per ton; but it must be remembered that this 
is for a guarantee yield from the furnace of 64 per cent. of 
metal. Asa general rule it is used in France in a greater 
proportion than 40 per cent. or 45 per cent. even for Bes- 
semer purposes; a mixture of 45 per cent. African, 30 per 
cent. French hematite, and 25 per cent. Barcelona ore— 
costing nearly as much per ton as the African, with little 
more than half its yield—is not unusual for the production 
of a pig nearly equal to our best hematite qualities. 
Such is the present status of the Franco-African iron 
trade. 150,000 tons a year would be a mite in au English 
iron trade; but we must remember that fifteen years ago 
that was all that was promised for our very similar species 
of shipment from Barrow-in- Furness—and what is it now ? 
The question that soon suggests itself when considering 
this subject isthe commercial possibility of bringing African 
ore to English coal, or conveying English coal to it, for by 
such means only can the full powers of the newly-worked 
mineral be developed. The southern coal districts of 
France have already enough to do, their market lies alto- 
gether northwards, and they are practically unable to 
supply any greatly increased quantity to the southern 
ports, whose trade could not now be carried on but for im- 
ported coal. The average quality of these coals is decidedly 
inferior to that of English coking coal, and its price nearly 
double that of our own at the pit’s mouth; it would there- 
fore seem far from an impossible contingency that the Bona 
ore, with so much to recommend it, may ere long find its 
way to England, and as it has certainly been the founda- 
tion of the recent French successes in first quality iron and 
steel making, it may lend us a further lift in perfecting our 
own manufactures. 





OIvIL AND MECHANICAL ENGINEERS’ SooreETY.—The first meeting of 
this society for the present session will take place on the 9th inst., 
when Mr. B, itn. Vice-President, will take the chair at 
8p.m. The following gentlemen were re-elected at the last 
general meeting to serve on the council:—Mr. G, Eades Eachus, as 
president; Messrs. B. Haughton and W. Forsyth Black, as 
vice-presidents; Mr. Frederick H. Roberts re-elected as honorary 
secretary, and Mr. G. J. Crosbie Dawson, as honorary treasurer; 
as members of the committee, Messrs. F. E. Cooper, R. 
Bancroft, W. Meakin, J. B. Walton, and W. Rutt. Arrangements 
have been made for the members to visit various engineering works 
during the recess, the last of which visits will take place on Satur- 
day next, 5th inst., when it is proposed to visit the Abbey Mills 


Pumping Station, by permission of Mr. raion, Members 
and their friends are requested to assemble at 3 p.m. at the Stratford 
Bridge Railway station, : 
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JOTTINGS ABOUT THAMES STEAMERS. 

Some forty years there died two English engineers, father and 
on, Who wase well known in their day as sanguine enterprising 
men, with much in advance of ‘the age. Ralph the 
father, was the priginal engineer of Waterloo Bridge, and the pro- 

of a tunnel under the Thames, from Gravesend to Tilbury, 
ides being much concerned with marine engineering. His omy 
Grarge, oe plains larger share of our notion, had at one pet 
been in the Royal Navy, and the nautical experience thus gained 
stood him in good stead in after life. To his persevering en 
owe the permanent establishment of steam navigation on the 
and he was the first Englishman who boldly proved the 
posorienhality of navigating a steamer on the high seas. Fortune, 
owever, does not seem to have favoured him with many sunshin; 
hours— he became involved towards the close of his life in mu 
oer distress, resorted to drink as a solace, and died at last in 

e most pitiable destitution. Still we should not “ willingly let 
die ” the memory of one who did so much to advance steam navi- 
gation, then in its infancy, who courageously faced a most formidable 
opposition set up by various interested parties, at the head of which 
was the Watermen’s Company; these Solons imagined they alone, 
by their charter, were privileged to convey passengers for hire on 

e Thames, and in some instances, as we shall see, succeeded in 
stopping some of the early attempts of steam transit. Lay A kept u 
a series of petty persecutions until the year 1826, when the vex 

uestion of # their rights and privileges was for ever set at rest by 
rd Tenterden of the King’s Bench Court, who ruled that the 
charter granted in Queen Anne’s reign could not by any means be 
held to control, impede, or direct the mode of using an invention 
not made for a century afterwards. 

The success of Bell’s Comet, on the Clyde, in 1812, of course 
attracted much attention in England. The elder Brunel made an 
experimental trip to Margate, in 1814, in a boat of his own con- 
struction, and on his arrival there found all the inn doors closed 
in his face. Such temerity as to suppose anything could be better 
than the Margate hoy was considered by the Bonifaces an unpar- 
donable offence. Largely interested as the innkeepers were in the 
old mode of communication they little imagined that in two years’ 
time the number of their customers would be increased 50 per cent. 
by steam. Other experimenters besides Brunel-—-some of whom 
attempted to run steam boats for hire—had placed them on the 
Gravesend station, in 1812 and 1813, but were speedily compelled 
to with: Iraw them at the instance of the Watermen’s Company. 

The record of the early pioneers in steam navigation, especially 
in England, are meagre, and mythical in the extreme, as there 
existed no ENGINEER or Mechanic's Magazine to chronicle what 
was doing; and even among engineers there was far too much 
reticence as to their doings. After much research the fact appears 
clearly established that the first steamer on the Thames which 
actually plied for hire, though for a short period only, was the 
Margery, a Scotch boat, built by Denny, xf Dumbarton, of 70 tons 
and 14-horse power, propelled by a stern wheel with floats shaped 
like ducks’ feet. She commenced running between Wapping and 
Gravesend, January 23rd, 1815. She proved a very weakly affair. 
The ducks’ feet were continually giving way, greatly to the delight 
of the watermen and others, by whom she was nick-named 
the Yankee Torpedo—possibly on account of an ugly habit she had 
of suddenly discharging hot water and steam from her sides on any 
small boat which happened to be in close quarters. Her feeble 
existence was soon terminated by the opposition of the Watermen’s 
Company, and her owners are stated to have sold her to the French 
Government, in 1816. Meanwhile Dodd was bestirring himself to 
organise a good steam service on the Thames. He purchased a 
Yarmouth built boat of 50 tons, named her the Richmond, and 
employed Henry Maudslay io make a 10-horse power engine for 
her. During the summer of 1815 she plied between Queenhithe 
and Richmond, and at once proved a great success. The Richmond 
was the first steam boat fitted by Maudslay. Whatan idea it gives 
one of the progress of steam navigation to peruse the following 
list of the seven vessels fitted by Maudslay (kindly furnished to 
the writer by the present firm), between the years 1815 and 1818, 
ranging from 10 to 70-horse power, and to compare them with such 
ships = the Agincourt, of 1350-horse power, lately engined by the 
same house. 








Date. | Name. Tonnage. | Power. Station. 
1815 Richmond .. .. 50 10 London to Richmond 
1816 Regent oo ee 112 24 London to Margate. * 
wy | Sees Oe 5] 100 20 | Hambargh to Harburg. 
. ee 
” Quebec 500 56 Quebec to Montreal. 
” Lauzun 150 28 Ferry to Quebec. 
1818 Engineer .. 315 70 London to Margate, 
~ Rising Star 420 70 | Valparaiso. 





In April, 1815, we find Dodd at Glasgow, where he succeeded in 
Pprnasing a vessel called the Argyle, of 70 tons, with an engine of 
4-horse power, which had been previously plying between Glasgow 
and Greenock. He re-named her the Thames, and having got 
together a crew of eight persons started for London in May, 
determined to steam all the way. The Thames encountered bad 
weather at starting, but under Dodd’s skilful management she 
weathered the gale, and on the 24th of May reached Dublin. Here 
Dodd met with Mr. Isaac Weld, who took so much interest in the 
enterprise that he requested to be allowed a passage in the Thames 
to London. This gentleman wrote a very interesting account of 
the voyage:—He says, ‘‘My wife having resolved on sharing the 
dangers of the voyage with me, we proceeded to make the necessary 
arrangements for our departure. On Sunday, May 28th, we left the 
ey, at noon, many persons embarked with us from curiosity, 

ut only to cross the bay as far as Dunleary (now Kingstown), 
where they landed. Unfortunately the sea was very oa which 
occasioned the most violent sea sickness among the passengers. 
Several naval officers were on board, who were unanimous in 
declaring it to be their firm opinion that the vessel could not live 
long in heavy seas, and there would be much danger in venturing 
far from shore.” Despite sea sickness and the dismal forebodings 
of the naval authorities Mrs. Weld determined to go with her 
husband. When off Wexford the dense smoke from the funnel, 
which also served the purpose of a mast, brought a swarm of boats 
around them, as it was supposed on shore that there was a vessel 
on fire. The same ludicrous mistake was repeated again during the 
voyage. The weather still continued stormy, and on May the 30th 
Dodd ran into Milford Haven. The Thames met the mail packet 
for Waterford as she was entering the harbour under full sail, and 
Dodd having determined to send letters to Ireland by her wrote 
his dispatches and then started in pursuit. The sailing packet was 
well on her way when the Thames speedily overhauled her, and 
having put her dispatches on board, Dodd steamed around her 
before returning to Milford. Such a feat then excited the utmost 
astonishment. At Milford Mr. Weld suggested to the engiveer 
that it would be well to examine the boilers to see if there was 
much deposit of salt. The engineer assured Mr. Weld that not a 
grain was found there; however, the former had very soon reason 
to alter his opinion when he came to examine his boiler. May the 
3ist they quitted Milford in company with the Myrtle, sloop-of- 
war, when they again proved the superiority of steam by returning 
to the town with some visitors, and afterwards overtaking the 
Myrtle, as the wind died away. ‘The difliculties of rounding the 
Land’s End and meeting the full force of the Atlantic swell having 
been successfully met and overcome, Plymouth was reached June 
6th. The arrival of the,Thames created the greatest wonder 
amongst the authorities there as well as at Portsmouth. At both 
ports time was devoted to allow the authorities to become 
acquainted with the modus operandi of this wonderful boat. How- 
ever, on June 12th the Thames finally anchored at Limehouse. Her 
actual steaming time from Dublin to London, or 758 nautical miles, 
w 1214 hours, and her consumption averaged a ton of coal for every 
miles, Shortly afterwards she was permanently placed on the 
Margate station, and earned a golden harvest for her owners during 





the summer season of 1815. Strange that though Dodd unques- 
tionably proved the capability of steam to encounter the ordinary 
vicissitudes of the open sea, it was not until some years later that 
steam navigation on the open sea was really carried out by David 
Napier and others, The 1818, as might be imagined, produced 
some competitors; but the only one that gave the Thames any 
trouble was the Regent, of 24-horse power, fitted by Henry 
Maudslay. She proved a much faster boat than the Thames. The 
Majesta and Victory steamers were built between 1816 and 1818, 
under Dodd’s superintendence, for the same company ¥ the 
Thames was owned by, also for the te station. The Victory 
was about 110ft. in length, beam, 23ft. ; fitted with 30-in. cylinders, 
3ft. stroke, aeting each by a crosshead and side rods, extending to 
two inv bell-crank beams connected to a middle shaft, ha 

a pair of » pe angled cranks, one on each end; these conn 

by a pair of connecting-rods to the crank on the wheel shafts. The 
boiler was of a lo’ having two elliptical furnaces and 
upper flues re’ y- The was planned 
by Dodd and made by Dickson. The rival boat tothe Victory was 
the Favourite, the first steamer fitted by Boulton and 
Watt with side le aber the successful oxpereeety undertaken 
in 1817, with the ia, sold to the ish Government. 
Boulton and Watt’s success with the Favourite led to the beam 
engine being almost universally adopted by all the leading marine 
engineers of the day, t, perhaps, David Napier, who always 
showed a preference for steeple” form, long before direct- 
actions came into favour. e Thames, Victory, and Favourite all 
appear to have been built on the plan still persevered in by the 
Americans in their river steamers, namely, cabins on deck, the 
width of which was increased by extending the paddle box 
sponsons fore and aft. The funnel was also strongly stayed, and fitted 
in some cases with a square sail. After 1821 a new class of im- 
proved vessels came into vogue immensely superior to the Thames. 
The Venus, Dart, &c., were much better adapted for all thers 
than their predecessors, besides being four times the tonnage. 
Fitted with three good masts, with a favourabie breeze, they carried 
a respectable amount of canvas, and could at a pinch do their ten 
miles an hour, which was thought very good work then. The bows 
still remained very bluff, however, and a considerable wave marked 
the vessel’s p ead, By and by Thames shipbuilders began 
to think bows less bluff and greater length would be advantageous, 
and 1830 exhibited an improved class of river steamers, much 
exceeding their predecessors in speed. But it was not until 1834 
that a class of real clipper steamers came into notice. The Diamond, 
Star, City of Canterbury, &c., designed by Ditchburn, Wallis, an 
others, far eclipsed anything seen in Great Britain previously, and 
would pass muster even in the present day. None have contributed 
more to the fame of British shipbuilders than Ditchburn and the 
late Oliver Lang—the latter indeed, by competent judges, was con- 
sidered unrivalled for the beauty of his designs, vide the Ruby, 
Banshee, Vivid, &c. The first iron passenger steamer on the 
Thames was the Rainbow, by Laird of Birkenhead, the property of 
the General Steam Navigation Company; this was in 1837, but it 
was not until 1840 that iron began, finally, to supersede wood. 
This year was remarkable for a wonderful increase in fast Thames 
steamers, the majority of which were fitted with Penu’s oscillating 
engine, which binds fair to have no superior. 











Tue New DereRaby COLLIERY—COAL WON APTER FIVE YEARS’ 
LaBour.—To the partners of the Dereraby collieries, which are 
situate between Barnsley and Doncaster, the past week will be a 
memorable one. After more than five years of weary labours the 
coal has been won in the first shaft. The difficulties which have 
met the sirkers in their progress have been numerous and exten- 
sive, but tlie proprietors, Messrs. Pope, Pearson, and Oo., have 
nobly brave d the obstacles at no little cost, and it is to be hoped that 
along and prosperous working of the well-earned material will follow. 
The shafts, which are two in number, are 13ft. in diameter, and from 
the surface to the coal they are near upon 400 yards in depth. The 
coal in the first shaft was reached on Monday, and was found to 
be rather more than eight feet in thickness. In the second shaft 
the sinkers have yet some eight or ten yards to prosecute their 
labours. At first the masters had a great deal of water to con- 
tend with —so much so that many thought that the expense would 
be too great for them to bear. This, however, was not the case, 
as they braved all difficulties, and are now awarded with success. 
The water was tubbed off for a considerable distance down the 
shaft. The coal is the Barnsley bed, and is of excellent quality. 
It is gratifying to know that not a single accident has occurred 
during the whole time the men have been at work. 

VENTILATORS.—In most of the existing arrangements for the 
introduction of fresh air into rooms the mistake is made of using 
afew small apertures. Hence, we often find in the houses of 
persons who pride themselves on the perfect ventilation of their 
rooms, that these latter have abominable draughts, whose course is 
defined with the greatest nicety, and which often appear to select 
one’s ears as the most convenient medium of transit. This pro- 
duction of keen, sharp draughts has been the opprobium of nearly 
all the vaunted ventilators hitherto employed. The method sug- 
gested by M. Morin, a French savant, who has paid much attention 
to such questions as these, obviates in a great measure these 
defects. His plan is samewhat similar to that recommended by 
the Commissioners for Improving the Sanitary Condition of 
Barracks and Hospitals, 80 that a description of the latter will 
represent both. At the leyel of the ceiling a number of perforated 
bricks are introduced inte the wall, the area of the aperture bein 
in the proportion of one square inch to every sixty cubic feet o' 
the capacity of the room. In order to prevent the discomfort 
which might arise from a down-draught from these openi: a 
cornice is so arranged as to cover them. The upper side of this 
is composed of perforated zinc, which thus causes the air to be 
evenly distributed over the room. The holes are generally from 
jin. to fin. diameter, and the area of the zinc perforated is to 
that of the air-spaces as about six to one.— Dr. Lawson im 
Popular Science Review, October. 

STRIKING INSTANCE OF THE UTILITY oF SareTy LAMPS 1¥ 
Coat Mines. -— Never, perhaps, since the introduction of the 
safety lamp into coal mi has by —— invention stood so 
permanent as a preventive against loss of life as it did on Tuesday 
last, at the Stafford collieries, near Barnsley. With very few exce 
tions the Stephenson or Geordie (as it is termed in the North 
now used in all the mines of the South Yorkshire district. 
ae wry | experiments have been made at the Barnsley Gas Wor 
andat the Oaks pit, Throughout these trials the Stephenson s 
the tests with very few exceptions. Those interested in lamps 
who took a great interest in the subject expressed their wish thata 
more natural test, suited to what the lamps were intended to 
should be made. This, it is true, was partly carried out on the 
surface with gas issuing from the Oaks pit. Still no such real 
and valuable test was ied as that of Tuesday last at the colliery 
named. Although the pit is well ventilated and well g 





THE PoLyPHANT QuaRRIES. We have now lying before us 
imens of stone taken from the Polyphant quarries, near 
unceston, in Cornwall. The stone only slightly resembles any 
hitherto used for building purposes in London. While unpolished 
the tint is a creamy gray, traversed with small streaks of red; 
when polished it resembles some of the finer granites and porphyries. 
The prevailing tint is then oliye green, interspersed with and 
bright patches of quartose stone, Polyphant stone is so soft when 
t taken from the quarry that it can be cut with a common 
om ee It possesses none of the peculiar shortness of grain of 
Caen ; we have ourselves found it to work under the tool more 
after mer of wax than anything else. After exposure to 
the air it mes hard. In every respect it appears to be admir- 
ably adapted for building 3, a8 it can be both carved and 
with ease. S eonmntiy durable, judging from 

the fact that it has been used for ages as a building material in 
Cornwall and Devonshire, and Launceston Castle and several old 
py ad built of it are in admirable pepe ber ai 
state that no stone appearing to possess 80 many qualities has 
been introduced inte the English market for some time past. We 
trust that when the time comes for selecting stone for the new 





Law Courts the = quarries be carefully examined, as 
we believe they will be found ¢a of supplying much of the 
material wanted. 


THE ABYSSINIAN ExpeprTioy.—The Magnesium Metal Com- 
pany have received an order for the manufacture of 50 lb. weight o 
magnesium, to be used for signalling purposes in the Abyssinian 
expedition. It will principally be used in the form of powder, 
the light being produced at will by means of a pair of bellows 
driven by a rotary handle, so that every time the handle is turned 
the metal will be blown through a flame, and thereby ignited. It 
will not be burnt in its pure state, but mixed with resin and lyco- 
podium, the whole forming a fine dust, and giving flashes of light, 
if desired, in much the same manner that artificial lightning is 
produced at theatres, only of greater intensity, What with 
rockets and the magnesium light King Theodore and his subjects 
are likely to have some brilliant pyrotechnical displays at the ex- 
pense of the British public. It is proposed to blow the metal 
out at the top of a tall tube fixed on the top of a man’s head. 
Doubtless the sparing use of such powerful means of attracting 
attention by night will be duly enforced; otherwise the soldiers, 
comitemed into walking Roman candles, will form good marks 
for the arrows and observation of the natives, and the inagnesium 
lamp will prove as troubl to the p s as Mr. Pickwick’s 
dark lantern. The twin-screw ship Bolivar, whose trial trip was 
reported a year or more ago in THE ENGINEER, has been engaged 
by the Government to carry mules for the Abyssinian expedition. 
This swift little vessel has had rather an adventurous life as yet, 
for she was, we believe, some time since seized at Chatham on 
suspicion of being a Fenian privateer, but the authorities dis- 
covered that they were in error. 

THe First ENGLISH STEAM FIRE-ENGINE FoR A Frencu Town. 
—Messrs. Merryweather and Sons have just supplied one of their 
steam fire-engines to the town of Lyons. In size it is similar to 
their engine Le Prince Impérial, exhibited in the Paris Exhibition. 
The official trial of the Lyons engine took place in the Place des 
Terreaux in front of the Hotel de Ville; steam was raised from 
cold water in limin. from the time of lighting the fire, and the 
engine then commenced pumping through 160ft. of hose, throwing 
a stream of lin. diameter to the top of the dome, a height of 
160ft. Larger jets, and even two four at a time, were also 
tested, the engine working continuously. It was then taken under 
steam to the Quai de la Charité where upwards of 600ft. of hose 
were attached to reach the Place Belle-Cour and the water, drawn 
from the Rhone, a depth of 15ft., was delivered through this hose 
in two streams. Other experiments were also made, some being 
at night to practise the fire brigade, and the steam fire-engine 
proved itself as superior to the hand fire-engine as the steam 
plough to the horse plough, or as the locomotive to the diligence. 
The authorities of Lyons expressed great satisfaction at the result 
of all these experiments; and go much attention having been 
attracted to the subject by those at the Exhibition, the use of the 
steam fire-engine will, in all probability, soon become universal 
in France. There is no small difficulty in introducing any foreign 
machine into France. Patented machinery, except of the most novel 
and valuable kind, it is impossible to bring in to profit, debarred 
as we are by the action of French law, which requires all patented 
articles to be made in France if the rights of the patentees are to 
be retained, and besides this there is no country in which the 
desire to patronise the native manufacturer is stronger than it is 
amongst our next door neighbours; the fact of Messrs. Merry- 
weather having thus succeeded in competition with an engine of 
French make is, therefore, the more satisfactory. : 

THE BALLOON AT THE CHAMPS DE Mars.—Considerable interest 
is excited in the Champs de Mars by daily ascensions with 
M. Giffard’s great balloon, which are made from the site on which 
the balloon was constructed, in a yard adjoining M. Flaud’s 
engineering works and exactly opposite the Porte Suffren of the 
Exhibition. The balloon rises from a circular enclosure upwards 
of 200ft. diameter and between 40ft. and 50ft. high, made with 
coarse canvass stretched on a@ framework supported by tall 
scaffolding poles, in the centre of which is a large circular pit, 
faced with stone, and containing the heavy cast framework, 
carrying a sheave mounted on a unive int round which the 
cable for holding the balloon passes. This cable is led under- 
ground to a drum 30ft. long and 3ft. Gin, diameter, driven by two 
pairs of small horizontal engines for winding down the balloon, 
and furnished with powerful breaks for regulating its ascent. The 
eable is nearly 1000ft. long and about 3}in. diameter at the end 
attached to the balloon, and tapered to a little over an inch and a 
half at itslower end. It has been manufactured by M. Yon, an 
eminent French rope-maker, who was intrusted by M, Gitfard 
with the construction of the envelope and cordage, which as well 
as the machinery for raising and lowering the balloon—*‘Captif,” as 
it is called by the French—is constructed with the greatest care 
and every detail of the arrangement is admirably carried out. The 
balloon is almost spherical in shape, 79ft. in diameter, only 3ft. 
less than that of Nadar’s Géant. It weighs just two tons, includi: 
its car, capable of carrying twenty persons, and being filled wi 
hydrogen it has still an ascensional foree of three tons, after 
deducting its own weight. The hydrogen required for filling it 
ith 160,000 cubic feet of gas was manufactured on the ground 
rom sulphuric acid and iron filings. During the month that it 
has been in operation a quantity of gas amoun tol cent. 
of the whole has had to be replaced each day, which s loss is 
attributed, we understand, to a slight undiscovered leakage, but 
not to exosmos, which, it ig believed, has been effectually pre- 
vented, nor has its purity in the slightest degree deteriorated since 
the balloon was first inflated. The envelope is of two layers of 
cotton cloth with an interposed layer of caoutchouc, and coated 

tside with a solution of wax; over the netting on the upper 








C) 
like other pits in the rict the coal gives off abundance of x 
which renders every precaution necessary. On the day 
named a large quantity of the roof fell, which gave off » large 
quantity of gas. About six o’clock in the morning the men w 
startled by a loud sound from the north side of the pit. Short 
afterwards the gas became so strong as to even defy the air. As 
as the occurrence took place the lamps were looked upon as the o 
means of a serious calamity being averted, and it is gratifying ¥ 


Tod 





know that in thisthe agers were not disappointed, as fora 
of 400 yards the lamps were all, with two exceptions, extinguished 
by the action of the gas. The two lamps which had to be put out 
were said to be slightly damaged. Had it not been that the lamps 


had died out there can be no doubt that the lives of all the men on 
the north side, at least, would have been sacrificed. This test is 
one of the most striking instances on record of the value of the 
Stephenson, and of safety lamps generally, and argues well for the 
long reputation which 
engaged the attention of 

the working and production of 


have enjoyed since their virtues 
ers and those entrusted in 





half of the sphere is a white india-rubber cloth covering for the 
better protection of the envelope from sun and rain. The car hasa 
circular aperture through its centre, a the rope passes, 

and is made fast to a ring connecting the main shrouding, 
e strain being registered by 9 dynamometer with a hori- 
tal dial, which is interpoat ut wecn the end of the rope 

ind the ring of the shroudi . Giffard’s object in construct- 
ing this balloon is, we u ly scientific, and several 
observations have already been e from it. He has also in view 
the testing of some improvements in the production of hydrogen 
gas, which he has of late invented, and has probably further ideas 
in connection with the subject which are not yet matured. A 
great number of persons have kindly been permitted to ascend 
with the balloon, which makes several up and down trips of 
800ft. every fine afternoon, and so great is the anxiety to avail 
themselves of so unusual a treat that the gentlemen in 


q 
ladies having, probably, trusted themselves to ballooning during 
the last month than have ascended since the days of Montgoifier, 
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DONKEY STEAM PUMPS. 


BY MESSRS. BROWN AND WILSON, ENGINEERS, VAUXHALL IRONWORKS, LAMBETH. 
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PUMP FOR BELGIAN LOCOMOTIVE. 


In the annexed engraving we illustrate two forms of donkey 
feed pump made by Messrs. Brown, Wilson, one for the New 
Cotton Mill Company, St. Petersburg. Two of the other form have 
been just made to order for a four-cylinder locomotive on one of 
the Belgian railways. Before pi ing to describe these pumps 
it may not be out of place to say a few words on donkey pumps 
generally. 

Considerable diversity of opinion exists among engineers as 
to the qualities and characteristics which a donkey pump should 


display. One engineer demands a large fly-wheel, crank shaft, 
and connecting-rod or its equivalent, a slotted bar; another pre- 
fers a wheel as small as can be got to turn the centres, inasmuch 
as a reciprocating, not a circular motion, only is required. Now to 
| the first system we have some slight objections based on the 
| mechanical unfitness of the machine for the discharge of its duties 
| to offer; and it must be remembered that large gpg con- 
| necting-rods, and such like, take up much room which can often 
be very badly spared, and cost much money. Under a third 








the fiy-wheel is enti 
sibly the best arrangement of 


dispensed with, and this is 
in principle, but we cannot find 


that any reliable feeding apparatus of the kind of small size and 
seis out hee oot teak te eed. 

Let us see what pumping by steam is, and what are the func- 
tions of the various parts of the engine and pump. First of all the 


pressure of steam is brought to bear upon a piston having its rod 
pro to form the ram of the pump, which imay be either single 
or double-acting. Now if the cylinder and pumpbe cast erand 
bolted to one bed-plate, then the whole work is done entirely be- 
tween the former and the latter—the motion of the piston is 
regular, it being governed by the influx and efflux of the water to and 
from the pump. With this natural state of action it is decidedly 
wrong to interfere, and it cannot be disturbed without inducing loss 
of power and strains uponsome memberof the pump; but this is pre- 
cisely what is done when a heavy wheel controls the motion of the 
piston, causing its s to be greatly accelerated at the middle of 
its stroke, and re’ ed at the extremes. In other words, the motion 
of the fly-wheel is uniform, and thatof thepiston, the really worki 
member, irregular. The result of this is that the connecting- 
and crank shaft, have to bear the brunt of the disagreement in 
motion between the fly-wheel and piston, and must therefore 
be excessively strong, so aggravating the evil by increasing 
the momentum of the parts in motion. Any fly-wheel, therefore, 
must be regarded as a necessary evil in donkey pumps, and if we 
cannot dispense with its use we must reduce its influence to a mini- 
mum. Itneed scarcely be mentioned thatoneconvenience ofa rotating 
motion in connection with a reciprocating pump is that it 
serves with perfect certainty to determine the limit of the 
stroke, and so prevent injury to the end of the cylinder and pump; 
it is also convenient to give the necessary motion to the slide valve. 
But for these two advantages the fly-wheel would have long ere 
this been letely abandoned for pumping engines. One problem, 
however, yet remains unsolved, namely, how to produce a pump- 
ing engine having only reciprocating parts governed by the work 
to be done, and which shall be at once effective, safe, and cheap, 
the latter condition being one which entails simplicity. Failing 
such a pump, therefore, the best, in our belief, is one with its fly- 
wheel as small as possible, and for the following reasons :-— 
Assuming the work to be done to be pumping only, then the fly- 
wheel, shaft, connecting-rod, and eccentric, are merely subsidiary, 
and the smaller and lighter the better. Under such circum- 
stances, therefore, we have the principal active member—the 
piston—preserving a nearly regular motion, but in doing so com- 
pelling the subsidiary wheel, &c., to conform in its rotating 
motion to the constant velocity of such piston. The wheel, 
therefore, must of necessity become accelerated in speed at the 
extremes of the piston’s stroke or course. This is exactly what 
takes place, and from this peculiarity we derive the benefit of a 
quick throw for the slide valve just exactly at the point at which 
it is required, so that instead of such pumps sticking on their 
centres, as has been alleged by some, the fact is that it is just 
when passing towards the dead points that the small wheels become 
so lively that they get over their centres with perfect ease. 
An irregularity of motion in an ordinary rotary steam engine 
would be a great evil, but the irregularity in the donkey pump 
really represents perfect regularity of work done on the water— 
the irregularity being transferred to the rotating elements of the 
machine, which fill quite a subordinate place. 

Some months since we pronounced a favourable opinion of the 
donkey pumps made a essrs. Brown, Wilson, and Co., on the 
light fly-wheel principle, and we are happy to find that the 
correctness of that opinion has been demonstrated by the testimony 
of many clever engineers and large employers of steam power 
who have fully tested them. It is to be remembered that the pumps 
are the first of this kind, and therefore it was to be expected 
that approximate perfection could not be reached at once. 
Still all that we have said on the subject has been fully sub- 
stantiated. Since we wrote, Messrs. Brown and Wilson have 
introduced several improvements. Our engraving shows donkey 
pumps of the most recent patterns made by the firm. 

One of these is single acting in the pump, which is 2iin. 
diameter, the suction and delivery pipes being 2}in. diameter, 
the valves are three feather puppet, both being contained in a 
casing cast on the pump, and accessible by removing the door. The 
engine has a stroke of 8in., the ram is of brass, and cast in one 
piece, with the piston. In the centre a conical seat receives the 
taper end of the connecting rod, a hardened steel washer being 
fitted at the back of the ram, upon which the steel nut of the rod 
works, the latter being adjustable for wear. The valve face is 
placed at right angles to the axis of the cylinder and crank shaft, 
and, being on the same level with the cylinder end, both are 
planed at one operation. The induction and exhaust steam 
branches are both cast in one with the cylinder, thus dispensing 
with any steam couplings on the valve chest: by this means the 
valve chest, &c., can in a few minutes be removed, and the piston 
and valve examined without disturbing any steam pipe connec- 
tions. The slide valve is made of chilled cast iron, and has horns 
or guides on its back; in these a crank-pin, fixed on the end of the 
fly-wheel shaft, with a roller, works, imparting to the valve a 
reciprocating movement, while the vertical motion of the crank and 
roller is freely permitted in the horns of the valve. 

The crank is made of steel in the form of a disc, the side next 
the steam chest being faced, the pin carrying the block, which is 
hardened. With surfaces finished in this way no difficulty is 
found in working them enveloped in steam and without oil. They 
have been taken out of pumps after working constantly for twelve 
months, and the wear has been found to be inappreciable, the 
working parts having acquired a polish like that of a speculum 
reflector. 

The crank shaft is also constructed of steel, and screwed in and 
pinned to the disc crank; a stuffing box is provided at the front of 
the steam-chest, where the shaft passes through, more as a journal 
than to prevent leakage, as the pressure of steam acting on the 
area of the shaft forces the crank disc against the faced side of 
the chest sufficiently to render it perfectly steam-tight; the faces, 
however, may in some cases get worn out or cut, and then the 
stuffing box is useful, The othe end of the shaft runs in long 
gun-metal bearings on the front of the cylinder cover, and carries 
a small fly-wheel. The crank pin in this is of steel, rivetted at 
the back of the wheel. The connecting rod is of the form shown, 
bent out of the line of strain some six inches, so as to reach the 
pin on the face of the wheel. The bent part is made very strong, 
and acts on the ——— of a cantilever. The action is ern 4 
the same as if the strain was in a direct line with the strain of the 
piston; the rod, however, has extremely little to do in moving such a 
small wheel, shaft, and valve, and in practice it is found to 
answer admirably. The “big end” of the rod is fitted 
with a pair of brasses secured with two’ bolts with 
lock nuts. Our other cut is an illustration of a double-acting 
pump on asimilar principle, the diameter of barre] being 4}in., 
and the stroke 8in. The valves, as will be seen, are arranged side 
by side, the suction below and the delivery above, so that by un- 
covering one door the whole four valves may be inspected. The 
diameter of the suction and delivery pipes is 3in., the valves 4in., 
the lift jin. This pump is intended to act both as a steam fire 
engine and a boiler feeder. In both pumps the seatings are of gun 
metal, as also the pump piston, which is fitted, as well as the steam 
piston, with metallic packing. 











THE demolition of Middle-row, Hoiborn, was completed on 
Monday. 

SourH Kensineton MuseuM.—Visitors during the week ending 
28th September, 1867. On Monday, Tuesday, and Saturday, free 
from 10 a.m. to yoy 10,670; on Wednesday, ——s and 
Friday (admission 6d.), from 10 a.m. till 6 p.m., 1396; total, 12,066; 
average of corresponding week in former years, 11,951. Total 





from the opening of the museum, 6,985,398. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 
1452. JAMES GRIFFITHS, Wickham Suffolk, “A new or improved 


Market, 
Licombined apparatus for sowing seeds, hoeing, raking, and other horticul- 
tural purposes.” —16th = ghee re 
1515. OSCAR Se ae HERBST, Call, Prussia, 


JOHANN HEINRICH 
in refining lead.”—21st May, 1867. 
1683. WILLIAM TRIBE, Horndean, 
pedomotive carriages.”—7th Y— 1867. 

, Ixelles, near Brussels, Belgium, pny | in 
4 = th two, three, or four keyboards and ‘separate pedal pedal action.”— 
1982, THOMAS CRADDOCK, Elgin-terrace, Kilburn, London, i or improved 

or apparatus fly 


in velocipedes 


means and for enabling persons to in the air.”"— 
6th July, 1867. 

2218. WILLIAM Clement’s-inn, Westminster, “‘A new or improved 
engraving machine.”—A§communication from John Corvosso Guerrant and 
yh — Field, Leaksfield, Rockingham, North Carolina, U.S.—ist 
2490. eee iam H, Baguley, Cheshire, “An improved compound or com- 


palinen te Uo eneiiped esidag and teniins woeen fabrics and yarns.” 
2494. EDWARD YOUNG ROBBINS, Cincinnatti, Ohio, U.S., ‘“‘ Improvements in 


fire-grates.” 
=. ELISHA THOMAS fey Great + -lane, London, *‘ Improvements 


in spring 

2498. GEORGE SMITH, . ren eel London, ‘Improvements in 
ladders suitable for fire-escapes and eae 

2500. HUGH GARDINER GRAHAM, Blackburn, Lancashire, “An apparatus for 
heating, boiling, agitating, and raising size and other liquids.” 

2502. GEORGE WILLIAM HOWARD, Gloucester-street, Queen-square, aie 

“ Improved Mn to be used in the manufacture of ball 

2504. JOHN KINNERSLEY SMYTHIES, St. Luke's-road, ey ee 
passengers through the air by a steam bird or flying steam engine fitted with 
wings flapped by the action of steam.”—4th 

2512. LovIS BENJAMIN POTHIER, Paris, ‘“‘ Improvements in fastening or 
securing metal bands or hoops on cotton and other bales.”—A communication 
from Daniel Swett, Vicksburg, U.S. 

2514. meme a» Cops, Liverpool, “* Improved apparatus for pressing and shaping 


cigar 
2516. JOHN SHARP HENDERSON and JOHN MACINTOSH, Aberdeen, N.B., 
in the of metallic cases or canisters, and in 
the machinery or apparatus employed therefor.” 

2518. EDWARD BERNHEIM and GEORGE WILLIAM WILSON, Bradford, York- 
shire, and EDWIN LONGWORTH, Levenshulme, Lancashire, “ Improvements 
in the treatment and method of preparing printed warps.” 

2520. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improvements in 
the construction and fitting up of safety valves for steam boilers or 
=a. communication from George William Richardson, Troy, New 

or! 

2522, FREDERIC VERSMANN, ay d, Essex, 
the manufacture of varnishes.” —5th September, 1867. 

2524. SAUL CASSAN, ine Tottenham-court-road, St. Pancras 
Middlesex, “ A new or improved ‘preparation or material to be used for the 
purpose ot affording instant relief to persons afflicted with asthma or subject 
to any other affections of the lungs or chest.” 

2526. WILLIAM GAUDLY CREAMER, Woburn-place, Russell-square, London, 
“ Improved apparatus for excluding dust from railway carriages. 

2528. ALEXANDER MELVILLE CLARK, Chancery-lane, — “ Improve- 
ments in the construction of ships and other vessels.” — A communication 
from Amand Grancher, Boulevart St. Martin, Paris.—6th September, 1867. 

2530. THOMAS COOK, Pitt-street, Old Kent-road, Surrey, ‘‘ Improvements 
sewing machines.” 

2532. JOSEPH COCKSHOOT, jun., 3 Pp 
ture of carriages, coaches, and other ame hy 1 
2534. JOHN BANTING ROGERS, St. Andrew’s-road, Hastings, S: “A pro- 
» sectile anchor and block for as of the lifeboat and other boats in 

* rough weather, and for ships’ use in cases of loss of anchorage.” 

2536. EMILE HUBNER, Rue Gaillon, Paris, ‘‘An improved rotary steam 
or gas engine, also applicable for pumping and measuring liquids.” 

2540. HAMILTON Woops, Sunnyside, Ordsal-lane, Salford, Manchester, ‘‘ Im- 
provements in presses for extracting liquid from hops, seeds, and other sub- 

stances,” 





ford. “Ty. 
pr 


in 





— 





its in the manufac- 


2391. ALEXANDER CUTHELL, Lancashire, “ Slide valves."—-29th September 
a ee eee blocks.”—29th Sep- 


2402. GEORGE HENRY HARRINGTON, Leadenhall-street, and HENRY HEWET- 
ean arease, en HEWETSON, Old Fish-street, London, ** Sail 
2410, WILLIAM © GRAVELEY, Upper East, Smithfield, London, “ Sea- 


2501. GkoRGE HENRY RRAY, Old Bond-street, London, “ Envelope machines.” 


—l11th October, 1864. : 

2378. GEORGE eave Soe Serle-street, Lincoln’s-inn, London, “ Sheets of wood 
for useful purposes.”—-28th September, 1864. 

2396. GEORGE a ro 9 ed Chancery-lane, London, 
“* Breaking ores, &. "—aGih September, 64 

2398. THOMAS BENNETT, Uttoxeter-road, Derby, “ Kilns.”—29th Sep- 


tember, 1867. 
2418. PETER WINTON, Thorn, near Falkirk, 
machines.”—1st October, 1864. 


Patents on which the Stamp Duty of £100 has been Paid. 


Stirling, N.B., “Mowing 


2322. JOHN HENRY ———_ —— London, “ Wringing 
machinery.”—24th September, | 
2503. GEORGE DAVIES, thd Lincoln's-inn, London, “ Refrigerating 
apparatus.”—15th October, 1860. 


2363. ARTHUR WARNER, Threadneedle-street, London, ‘* Manufacture of iron, 
&c.”—29th September, 1860. 


Notices of Intention to Proceed with Patents. 

1467. HENRY PEEL, Ovenden, near Halifax, Yorkshire, “ inmprovements in 
looms for wea’ lastings and serge-de-berries, applicable also for weaving 
other fabrics.” —17th May, 1867. 

1487. THOMAS METCALF, Newton Heath, near ——— “ Improvements in 
burning all hydrocarbon olls, such as creosote, » paraffin oil, shale 

oil, gas tar, and other similar products capable of being used as fuel.” 

1488. oun BOTTOMLEY, Laister Dyke, near Bradford, Yorkshire, ‘‘ Improve- 
ments in looms for wea 

1489. THOMAS MCCOMAS, Old Broad-street, London, ‘‘ Improvements in raising 
sunken vessels.”—A communication from Samuel William Maquay, Foots- 


cray, Melbourne, Victoria. 
1497. VALENTINE RD, Market-hill, St. Neots, and JOHN SKERMAN, 
Equesbury, Huntingdonshire, ‘* Improvements in boilers for boiling or steam- 
and for heating water for other purposes.’ 


|-street, London, _- ao in steam rollers 
working the same, and for other 


ford, Lancashire, “ I PI t 


and 
1509. CHARLES HENRY 4. —~: pa pn ny am, Middlesex, 
bad a be construction and application of certain mechanical 
be adapted as a self-acting and ink-supplying writing appa- 
ratus or 4 


1511. WILLIAM FREDERICK HENSON, New Cavendish-street, London, “ An 
improvement in rails for railways.” 

1515. OSCAR WASSERMANN and JOHANN HEINRICH HERBST, Call, Prussia, 

** Improvements in refining lead.” —21st May, 1867. 

1526. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 

in portable photographic apparatus.”—A communication from Henry Cook, 

Chaussée d’Antin, Paris. 

1528. ALFRED AUGUSTUS HELY, m4 Grove, Essex, and JOHN MARSHALL, 
Trafalgar-road, , Kent, in machinery for obtain- 
ing pressure.”—22nd May, 1867. 

1531. MEINRAD THEILER, sen., RICHARD THEILER, MEINRAD THEILER, jun., 
Barnsbury-road, Islington, “‘ Improvements in telegraphic ents and 
electric clocks.” 

1532. CHARLES WILLIAM SIEMENS, Great Westminster, ‘* Im- 
provements in the means and apparatus employed for ones telegraphic 
despatches, letters, and “On light articles through tubes.”— Partly a com- 
munication from Werner Siemens, Berlin, Prussia, 

1535. EDWARD HOWELL and THOMAS HARDY, Poole, Dorset, ‘‘ Improvements 
in turnip or root-cutting machines.” 

1537. CLINTON EDGCUMBE BROOMAN, Fileet-street, London, “ Improvements 
in kilns or furnaces, ly applicable for burning plaster of paris.”—A 
communication from Paul Louis Daviau, Puteaux, France. 

1538, THOMAS GOODWIN GREEN, Church Gresley Pottery, Derbyshire, “ Im- 

the manufacture of articles of earthenware.” — 23rd May, 


fant 


in the 











2542. RICHARD WRIGHT EWER, Old Change, Cheapside, London, “1 
ments in winders suitable for folding or making up ribbon velvets for the 
market.”—7th September, 1 

2544. EDWARD JOHN COWLING “WELCH, Harrow, Middlesex, “‘ Improvements 
in apparatus for producing artificial ice, parts of such apparatus being also 
applicable to other p 

2546. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “ Processes 
of extraction of the colouring matter of indigo from the waste textile fabrics 
which contain it.”—A communication from Constant Bernard Paul Scheurer 
and Jean Baptiste Tempé, Colmar, ice. 

2548. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “A new process 
for producing hydrogen.”—A communication from Cyprien Marie Tessie du 
Motay anc Charles Raphael Marechal, Fils, Metz, France. 

2552. JOHN MARSDEN, | yee Ye orkshire, “Improvements in looms for 
weaving Scotch or ingrain carpe 

2554. JAMES TURNOCK, Ross, Hereford, “Improvements in cask stands.”—9th 
September, 1867. 

2556. JOHN JORDAN, Liverpool, “ Improvements in the construction of stuffing- 
boxes, slide valves, and steam jacketings.” 

2558. JOSEPH DICKEN, Llanddulas, Denbigh, ‘‘ An improved yielding fish-plate 
employed upon railways.” 


pro 8 


867. 
1542. JEANE MARIE MUTERSE, Guérande, Loire e, France, “ A pro- 
cess for extinguishing fires by means ‘of cartridges composed of the most 
improper materials to combustion, diluted in water, for ~~ on fire.” 


Tnfhri 








mete fee my at the Post-office, 5, High Holborn, to Mr. 
Bennet Patent-office, Southampton-buildings, Chan- 
cery-lane, London. 
ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared for THE 
reaper oransomegy 
Inling Pu an oad se Pa Wind, and 
orse, 
‘ater Mills, Gearing, Boilers, de. 
495. eke Pembroke Cottage, Chalk Farm,‘ Gas pressure governors.” 
—Dated 22nd , 1867. 


outlet ports at that side of the trunnions, the 
insured by the working strain of the cylinder. The improved 
applicable for pumping. 





block, and a connecting-rod 
which works between the two side rods or piston rods. 
of the cylinder is maintained by 
which a constant or nearly is 

and piston rod or rods are both made hollow, and tho latter 
by a telescopic joint with a cistern or other supply 
lselt—in order that a ffe clreiation of water may take 
of the piston and the piston rod 
the usual water jacket it is puapened to bring in the water by a direct attach- 


rial 
| 
g 
i 
g 


ment in lieu of bringing it through a passage alongside of and form’ of 
the same casting as the eduction part, as heretofore, whereby the temperature 


of the water was elevated before it could enter the water jacket. 

In lieu of casting the usual S-shaped inlet and exit ports in the cylinder, it is 

proposed to make them straight, and to carrry them direct into the cylinder 

at each end thereof, the slide valve and valve face being extended for that 

purpose. By this means greater facility is afforded for keeping down the tem- 

perature of the metal surrounding such parts by bringing it in contact with 

the water in the tank or jacket. 

511. J. MARSHALL, Trafalgar-road, East Greenwich, “ Fluid safety gauges for 
steam boilers, dc.” —Dated 25th February, \867. 

This invention cannot be described without refe: to the d ing’ 

514. J.C. R. WEGUELIN, Croydon, and B. Hirst, td “ Generating steam 

and — Dated 25th February, | 


This invention consists in generating steam or ~--- liquids by means 
of paraffin or or other suitable oil or liquid, which is first highly 
heated by passing through a metal bath, and is then caused to pass through 
tubes in a boiler or vessel containing the water or liquid to be evaporated; the 
highly heated oil gives off its heat in passing through the boiler and thereby 
evaporates the liquid. apparatus for carrying out this mode of 
vaporising liquids is constructed as follows:—A donkey engine draws the oil 
from a tank and forces it into and through a coil in an iron trough or tray, 
in which zine or other metal is kept in a liquid state by means of a small 
furnace below. The opposite end of the coil is connected to the top tabe of a 
series of tubes ina boiler containing the liquid to be vaporised. The 








1544. THOMAS WILLIAM HELLIWELL, Brighouse, Yorkshire, “ 
in looms for and in connected therewith. = 24th May, 
1867. 

1555. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Improve- 
— in the manufacture of what are termed watered fabrics, in appa- 

therewith.”—A communication from César Tavernier, 





aS, wP 


Boulevart St. Martin, Paris. 

1557. WILLIAM RYLAND, a, | “An improvement or improvements 
in tea-pots, coffee-pots, and other vessels. 

1559, WILLIAM PRICE STRUVE, Cwm ‘Avon, Taibach, South Wales, “ Improve- 
ments in furnaces for calcining copper ores and other ores and metals. "= 25th 
May, 1867. 

1561. HERBERT FROST, sen., and HERBERT FROST, jun., Manchester, “ Im- 
provements in apparatus for measuring fluids, which improvements are also 
applicable for obtaining motive power and for 

1565. PIERRE ANTOINE JOSEPH DUJARDIN, Boulevart St. Martin, Paris, 

in electric telegraphs "—91th May, 1867. 





ar ~7 JOHN HOLLIDAY, Wells-street, Falcon-square, London, ** 

in fringes.” 

2564. JAMES RAE, Lower S , Kent, in Portable appa- 
ratus for cleansing and = water for army 7 and other purposes.” 

2566. AARON KINTON, Road, near Bath, a ag “* Improvements in the 
construction of water wheels.”. '—10th September, | 

2568. COLIN MATHER, Salford Ironworks, td ao ll “Improvements in 
machinery for washing ores, grain, wool, and other mineral, vegetable, and 
animal substances.” 

2572. ALEXANDER MELVILLE CLARK, panne lane, London, “ Improvements 

in hinery for polishing, grinding, and edging slabs of marble, slate, and 
other minerals. "A communication from Stinson Hagaman, Weisport, 
Carbon, Pennsylvania, U.S. 

2574. FRITZ WEINTRAUD, Aldermanbury, London, “‘ Improvements in purses 
and other like articles.”—A communication from Franz Weintraud, Offen- 
bach, Hesse Darmstadt. 

2576. LAURA MARY PREWIT'T, Bristol, “ Improvements in stays, bodices, or 
corsets.”—1 1th 

2582. HUGH STEWART, Liverpool, “Improvements in driving the saw-blade 
cutters of reaping machines.” 

2584, JAMES PERRIN, Hyde, Cheshire, ‘‘ An imp fuel d 

2586. CHRISTOPHER OATES, Stourbridge, oan Tiseeeantem 
fire-escapes and ladders.” 

2588. WILLIAM BROWN, Smethwick, Staffordshire, ‘‘Improvements in 
—s for rolling hoops, strips, angle bars, and other bars of iron and 

at 867. 

2590. PIERRE RAYMOND CoucHoun, Rue de Rambuteau, Paris, “ Improve- 
ments in hinery for ‘ing chenille.” 

2592. FREDERICK ARTHUR PAGET, Seymour-chambers, York-buildings, Adelphi, 
London, “* Improvements in preventing the deviation of the compasses of 
iron or steel ships.” 

in 


“Ty, 














1581, LOUIS HYACINTHE DETHIOU and FREDERIO BEAUBRY, Paris, “ An im- 
proved tongueless buckle with continuous pressure.” 

1582. ALEXANDER MELVILLE CLARK. Chancery-lane, London, ‘‘ Improve- 
ments in machines for washing and bleaching clothes and all kinds of textile 
materials."—A communication from Jules Decoudun, Boulevart St. Martin, 
Paris.—28th May, 1867. 

1603. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ Improvements in 

photographic albums - other like articles.” — A communication from 
Frederic Wilhelm Marx, P: 

1611. MARC ANTOINE FRANCOIS MENNONS, Southampton-buildings, Chancery- 
lane, London, *‘ Improvements in the construction of magneto-electric 
batteries.”—A communication from Séren Hjorth, Norrebrogade, Copenhagen, 
Denmark.—30th May, 1867. 

1616. JAMES HINKS and JOSEPH HINKS, Birmingham, “Imp t 


oS wal cptn wo eeting dnt prumeaes with. 
516. J. ALISON, Reigate, “ Steam boilers.” — Dated 25th February, 1867. 
Steam boilers constructed according to this invention are, by preference, of 
an upright and cylindrical form, and the fire-bars of the furnace are arranged 
at the lower parts with a circular frame concentric with the outer cylinder of 
the boiler ; it is not essential, however, that the boiler should be cylindrical. 
The lower ‘part of the boiler with the fire-box or furnace is fixed to the ex- 
terior cylinder, and the upper part of the boiler by flanges held together with 
the boiler may be 
readily separated. The fire-box 
outer cylinder of the 
Above the fire-box the interior cylinder contracts into a flue, which passes out 
at the top of the boiler, and (opens into a rnoke box, the aide of which are 
formed by continuing ———— outer cylinder of 
heater for su i 


with the cylindrical sides or walls of the fire-box. 
and are then bent around, so that their lower ends 
ees ee ee eee walls of the 
lower or 





lamps for ing oil and other volatile liquid hydrocarbons.” 

1623. PHINEAS LAWRENCE, hall-street, London, ‘‘ Improvements in 
apparatus for sppiying adhesive agents to pieces of paper and other light 
materials, and for the same, especially applicable to machinery for the 
manufacture of mh ”—3ist May, 1867. 

1644. GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, “ Improvements in 
the construction of paddle wheels.”—A communication from William Henry 
Holland, Boston, Massachusetts, U.S.—4th June, 1867. 

1786. DAVID JONES, Birmingham, * Improvements in the manufacture of coal 

kegs, bins, baths, sugar funnels, and other similar 


1797. DAVID JONES, Birmingham, “ Improvements in the manufacture of bails 
or handles for articles or vessels of hollow ware.”—20th June, 1867. 

1817. BENJAMIN FORD and THOMAS FORD, jun., Wednesfield Heath, Stafford- 
shire, “ Improvements in water tuyeres. "21st June, 1867. 

2059, PIERRE _— ALBERT LAURENT, St. Nazaire, France, “‘ A certain 

in nautical compasses.” —13th July, 1867. 





2594. RICHARD LOWE and JOHN TAYLOR, Birmingham, ‘‘ Pp 
the manufacture of articles of jewellery.’ "— 13th September, 186 
2598. HENRI ADRIEN BONNEVILLE, F -terrace, 
“A new and improved railway brake.”—A communication from Leleux 

Bernard, St. Ghislain, Belgium. 
-lane, London, “A mode of 


2600. WILLIAM EDWARD NEWTON, Chi 
the lency of steam for motive power purposes.”—A commu- 

nication from John Blake Tarr, Chicago, Illinois, U.S. 
2604. JOHN JEYES, Stanley-road, Upper Holloway, London, “A new or im- 
proved material to be used as a substitute for oiled silk, bladders, = 








2115, JAMES WILLIAM BUTLER, yy oe! and EDMUND EDWARDS, Buck- 
ingham-street, Adelphi, London, “ Improvements in apparatus for floating 
in and travelling through the air.”. '—19th July, 1867. 


there is a central partition or 
flame and products of combustion those 
pass back towards and rise up through the central 


Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

493. M. HENRY, Fleet-street, London, “ Railway engines and carriages,”—A 

communicat' unication.—Dated dond February, 1867. 

The object of this invention is principally to enable Ra engines, 
carriages, and trains to travel on inclines. For this purpose rollers, wheels, or 
blocks are fitted to a locomotive, wagon, or carriage, and caused to act on and 
bear against the under surface Sere cauier Gani eae 
carriage is travelling, thereby exerting a compensating 
the reduction of pressure, bite, or binding of th the yf wheels on the rails 
when descending or ascending inclines. The said supplementary rollers, 

and depressed, so that 

, and when raised, as, for 





2193. PEROY GRAHAM BUCHANAN WESTMACOTT, poate. N Je-on. 
“Improvements in cranes and apparatus for raising, hauling, and 
lowering weights.”—29th July, 1867. 
2274. MOSES JONES, Worcester, ‘‘ Improvements in kitchen ranges.”—6th 
August, 1867. 
2330. ee EDWARD FLOWER, Stratford-upon-Avon, Warwickshire, *‘ Im- 
in cooling brewers’ worts and beer.”—13¢h August, 1867. 





on and other waterproof materials and leather.”—14th S ’ 


2606. GEORGE PICKIN, Birmingham, “Improvements in the treatment and 
preparation of mineral oils and spirits for illuminating and other purposes.” 
—Partly a communication from Henry Chadburn, St. Louis, Missouri, U.S. 

2610. ee eo — -street, 

means or apparatus to employed to sewing machines, and to 
other machines wherein cams or cam surfaces are employed working in con- 
poe wpe oD wb fy RB TR in working 
rendered comparati less.” —1 

2612. WILLIAM LE Dvc, Sood Heller's, Jersey, ° ot nel in the mode of 
covering roofs — materials, which improvements are 

also to t nd or forming of walls. 





a SAMUEL JAY, Kentish-town, London, on ne new or improved apparatus 
for adjusting or securing scarfs, neck-ties, and other articles of apparel.” 
osis. THOMAS BELL, Hampstead, “ Improvements in treating the 


oxide of iron residues of gas purifying, in order principally to extract sul- 


phur amen 
2620. THOMAS STEVENSON, Wharf-road, City-road, London, ‘‘ Improvements 
in the manufacture of faggots or fire fre lighter."—ith September, 1867. 


Patents on which the Stamp Duty of £59 has been Paid 
2366. HENRY CYRUS SIMONS, George-street, Blackfriars-road, Surrey, ‘‘ Sew- 
—27th September, 1864. 


ing 
2420. EDWARD lence Park-place, London, ‘‘ Extracts from tea, &c.”—Ist 
fa October, 





2482. HENRY OcrAvIvs WILLIAM COOPER and ELIZABETH FOSTER COOPER, 
St. George’s-road, Hanover-square, “ An improved method of watering roads, 
streets, and other —2nd , 1867. 

2520. ALFRED os NEWTON, Chancery ‘lane, —, ad Saperamente in 

the construction and fitting up of safety valves 


2600. WILLIAM EDWARD Sowsek: - Saee London, “A mode of in- 
creasing the efficiency of steam for motive power purposes.”—A communi- 
cation from John Blake Tarr, Chicago, Tlinols, U.S U.8.—Il4th September, 1867. 





Inet of Specifications Published the week ending 
Zoth September: 186h 


445, 84.; 447, 4d.; 448, 4d.; 449, 4d.; 452, 8d.; 458, 84.; As Olas ABT, 48 
458, 10d. 450, 4d.; 400, 44. 461, Od; 462, 4d.; 468, 8d.; 465,64. 
466, 8d. , 4d; 468, 4d.; 470, 84.5 
2d.; 474, fod; 475, 44.; ait, ad; 477, 104 

8d.; 483, 28. 4d.; as 486, oa. 7 


482, 
490, 44 491, 44.; ate 4d.; 495, 8 
1s. 24.; 498, 8d.; 499, Oa; 600, 10a, Sor 4d.; 502, 4a;'508" » 





rable, they can be lifted clear of 





on level 
ae OTe 
503. H. J. -— Cross, and W. C. HORTON, Kenningion-road, 
** Mechanism to be used for awnings or coverings for omnibuses, 
—Dated 23rd February, 1867. 





Ths nan Sate certain apparatus mechanism 
whereby bl for the outside seats of omnibases and 
other vehicles may be 'fitted to such vehicles in &@ manner that will render the 


removed from or extended above such seats, 








306 











pound bar of wrought iron and steel in the 

make the lower part or foot and sides of 
wrought iron, the bottom or foot being much broader 
inner sides of the trough are inclined, so a3 to form 


the widest end of the said opening being at bottom. They jing 
in the trough, and form the head of tte rail of a bar of steel, made, by pre- 
ference, of Bessemer steel. The greater part of the sald bar of steel has a 


wedge shape, so as to fit in the wrought iron trough described, the top or cross- 
head of the said stee! bar resting upon the top edges of the trouzh-shaped bar. 
The inner bar of steel is introduced into the trough from 
motion. When the head of the steel bar of the compound rail is bg ey said 
bar can be readily removed and re; by a fresh one, The of the 
broad base or foot of the compound rail are inclined or made of a dovetail 
figure. These improvements in chairs for supporting the compound rails 
described. or rails having a similar shaped base or foot, are as follows :—They 
make the chair of a plate of cast iron, which they fasten to the sleeper by screw 
pins and nats. In the said plate a depression is, the sides of which are inclined, 
one of the inclined sides being undercut. In fixing the rail in the chair one of 
the dovetailed or inclined sides of its base or foot is placed in the undercut side 
of the depression in the chair, and the space between the opposite dovetail or 
inclined side of the base or foot of the rail and the depression in the chair is 
filled up by a detached wedge-shaped plate, the sides of which accurately fit 
against the side of the depression in the chair and the side of the rail 
respectively. By fastening the detached wedge-shaped plate by screws and 
nats the rail ts securely fixed In the chair. Instead of a separate plate for 
fixing the rall in the chair, a hinged or jointed plate may be used, but they 
prefer a detached plate, as first described.—Not proceeded with, 

518. G. Daws, Penge, “ Signalling on railways.”—Dated 26th February, 1867. 

This invention consists in the employment of self-acting signals constructed 
and acting as hereafter described, whereby a train is not allowed to pass one 
signal until the previous train has passed two signals in advance, To the 
lower end of the rod in ccnnection with the signal arm or arms the patentee con- 
nects a plate free to slide in a frame fixed at the side of the post. This slide 
has a notch cut in it, into which one arm of a lever is free to take, the other 
arm being weighted. The lower end of the slide is linked to alever. The 
shaft on which this lever works extends from the post to the line, and these 
carry two arms, one of which is connected by a link to the free end of a treadle 
at the side of the line; the other arm is connected by 4 wire or rod to an 
apparatus for indicating to the engine driver, in case, for example, during foggy 
weather, whether the signal ‘he is approaching is at clear or danger. Asa 
train passes over the treadle the links and cranks just described draw down the 
slide at the side of the post. and it is there held by the lever taking into the 
notch; in this position the signal arm is raised to danger, and will remain so 
until the lever is withdrawn from the notch. 

523. E. FUNNELL, Brighton, ‘‘ Alarum for the use of railways.”"—Dated 26th 
February. 1867. 

The principle of this invention is produced by the operation of passing trains 
over two treadles, the alarum being fixed from 50 to 100 yards in advance of 
the first treadle, an the second treadle, connected with the signal and alarum, 
is fixed at a required distance in advance of the alarum. A passing train 
depresses the first treadle, which simultaneously actuates the alaram for a 
given time for the proclamation of danger when recorded by the distance 
signal. The alarum is also inoperative to all passing trains for which a clear 
signal is recorded, until the passage of such trains depresses the second treadle 
in advance of the alarum, by which the alarum is detached from the clear 
signal and operates on the passage of all succeeding trains or engines antil a 
clear signal is manipulated expressly for the passage, the utility being the 
sounding of a bell or gong for the proclamation of danger to the drivers of 
engines as an auxiliary to the distance or other signals rendered obscure by 
acts of nature or otherwise, 

533. G. HASELTINE, Chancery-lane, London,“ Covering or cushion for horses’ 
feet." —A communication.— Dated 27th February, 1867. 

This covering or cushion for horses’ feet is made of a caoutchouc or rubber 
compound, and is vulcanised to the shape to conform to the general form of the 
feet of the horse and the metal shoe applied thereto, the object of the invention 
being not only to interpose a soft yielding bed or cashion between the shoe and 
the hoof, but to have this cushion so formed as to fit the surface of the foot to 
which it is applied, and In such matiner as to entirely prevent the foot from 
“* balling ’ with snow. 

547. J. LIVESAY and J. EDWARDS, Westminster, and W. JEFFREYS, Old Kent- 
road, Survey, “ Signal and switch apparatus for railiways.”—Dated 27th 
February, 1867. 

This invention cannot be described without reference to the drawings. The 
patentees claim, First, with reference to the signal apparatus, the adaptation 
and application thereto of a back lock, as described, by means of which one 
lever is caused to lock another by its direct communication with the back lock, 
as described; and, Secondly, with reference to switch apparatus, the adapta- 
tion and appiication thereto of a bar and its connections, by means of which 
the train as it passes over the points is caused to lock the switches, and to keep 
thew locked until the whole of the tra'n has passed over them. 

549. A. V. NEWTON, Chancery-lane, London, *‘ Railways.”—A communicalion.— 
Dated 2ith February, 1867. 

This invention relates to the application of steam power to a railroad car, 
which is propelled on an elevated track, the weight of the car being diminished 
or rendered negative by the attachment thereto of a balloon of peculiar con- 
figuration. Sails may also be arranged on the car.—WNot proceeded with. 





Class 3.-FABRICS. 


’ cotton, wool, and other 
materials fy era = uary, 1867. 
This invention cannot be described without reference to the drawings. 
. Class 4. AGRICULTURE. 
Including Agricultural ee a Implements, Flour 
497. J. PHILLIPS-SMITH, Hereford, “ Tilling and cultivating land by steam 
power. 


."— Dated 23rd February, 1867. 
This invention relates to a previous patent dated 28th July, 1866 (No. 1967), 


and is designed to adapt the engines for paying off and hauling in the traction 
ropes at right angles to the longitudinal centre line of the engine. This part of 
the invention consists in mounting or attaching thereto a longitudinal shaft 
running either above or below the crank the engine, and at right 
angles thereto, such longitudinal shaft being driven directly from the centre 
shaft of the engine by skew bevel wheels, or other equivalent gearing, and 
having at or near each end a spur pinion in gear with a spur wheel attached or 
connected to one of the hauling drums. If the longitudinal shaft is mounted 
near tothe side framing of the engine the spur wheel last named may be an 
external wheel, but if the shaft be placed nearer to the longitadinal centre 
line of the engine then the spur wheel will have its teeth placed internally. 

520. W. H. SAMSON, Underhill, Wittersham, Kent, “ Apparatus for drying 

hops.” —Dated 26th February, 1867. 

This invention consists in the substitution of an air-tight chamber, similar to 
an oven, underneath the floor on which the hops are spread out for drying, 
instead of the furnaces or cockles which are in present use in oasthouses, 
which chamber or oven is proposed to be heated and cooled by an atmospheric 
or heated air engine or machine, which is well known and at present in use. 


. . Class 5 -BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dc. 

444. C. WENNER, Horwich, Lancashire, “‘ Apparatus prevent down- 
draught in chimneys.” — Dated \9th February, 1867. ” vad 

This invention consists in the use and application of a curved hood or cowl, 
into which the upper portion of the chimney pot or funnel is made to project, 
such hood or cowl being open at the exit end and turning with the wind on a 
vertical shaft, and has an opening in the back or jong curve of a smaller 
sectional area than the area of the exit end of the cowl, and into this back 
opening a horizontal funnel or conical tube is fitted in order to catch the wind. 
By this arrangement the air passes from the small opening in the back of the 
hood or cowl over the top of and at right angles to the chimney or air shaft 
through the said hood or cowl of larger jonal area, expanding at the same 
time, and causing a great upward draught in the chimney or ventilating shaft. 
To prevent any back current the hood or cowl is made of sufficient length to 
allow the current of air which issues from the small opening in the shape of a 
cone to touch the sides of the cowl before passing into the open air, so that no 
air current can enter through the front opening. 

452. H. Y. > a Ealing, “ Floors and roofs of houses, &c.”—Dated 19th Feb- 
ruary, (867. 

The object of this invention is to construct fireproof floors and roofs of houses 
and other buildings in concrete in a more economical manner than has hereto- 
fore been accomplished. The patentee proposes to dispense with the use of the 
ordinary joists, and to make use of wrought iron tie-rods extending from wall 
to wall (or when the space to be covered is of large extent or span from 
girder to girder) placed at intervals of 10fc. or 20ft. apart to assist in carrying 
the weight of the concrete, the thickness of which will increase with the 
increase in width of the span to be covered, These girders will form part of 
the main supports of the floor for large spans, while the tie-rods will hold 
together the mass of concrete between the girders. 

459. R. MORELAND, jun., Old-street, St. Lukes, London, “ Floors for buildings.” 
—Dated 20th February, 1867. 

For the purposes of this invention a number of curved or bow and string 
wrought iron lattice girder joists are laid at distances apart upon wrought iron 
girders, supported upon the walls of the building or otherwise. A number of 
laths of wood or other material are then laid on the upper or curved surface of 
the lattice joists, passing from joist to joist. These laths are not laid close 
together, but with spaces between them of about one-half the thickness of the 
laths ; concrete or brickwork or other material is then laid on these laths, and 
brought to a flat surface, and the floor joists are then laid on or embedded in 
the concrete, and then boarded in the usual way. The ceiling joists are secured 
to the lower or horizontal bars of the lattice joists, and the laths secured and 
plastered in the usual way. The lattice joists are conveniently constructed as 
follows :—A bar of angle iron of the required length is bent to the curve of 
the top of the joist, and is rivetted at its end to two straight angle irons; 
vertical bars are rivetted at intervals to connect the curved and the straight 
angle irons, A bar or bars of flat iron is or areemployed to connect diagonally 
the several vertical bars. The formation of the girders may be varied by 
rivetting a curved piece of angle iron on either side of an ordinary joist or 
girder. The advantages secured by this construction are the air space between 
the ceiling and the under side of the concrete, whereby the floor is rendered 
more impervious to sound, and the retention of air in the space hinders fire 
from rapidly penetrating the construction. The lattice joists form a permanent 








Including Machinery and Mechanical Operations cted with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, &c. 

481. L. H. MAnON, Bayswater, ‘‘ Working or producing designs in wool.”— 

Dated 21s! February, 1867. 

This inven:ion consists in a method of working or producing designs in 
Berlin or other like wool. Berlin wool-work has hitherto been produced by 
working the design with a needle through the apertures or spaces in canvas, 
but the work so produced has not been in relief. Another method of working 
in Berlin’ wool has been to twist the wool round wires, so as to 
produce flowers and other designs. Now this invention consists in work- 
ing or producing designs in wool as follows:—The inventor first forms 
separate leaves or flowers, or parts of leaves or flowers, or other articles, by 
twisting or forming wooi of the proper colour or shade into the required shape 
round the finger or otherwise. He then sews or stitches the wool so shaped 
as that it will retain its form. He next sews these separate leaves in 
flowers, or parts of leaves or flowers upon silk, velvet, or other desired fabric, 
so arranging the leaves or flowers or parts thereof upon tke fabric that they 
form a pretty group, according to the design required. Some of the minor 
portions of the design may then be filled in by working through the fabric 
itself with the wool or with silk or other material; or beads or other orna- 
ments may be added if the design requires it. The designs produced by this 
method are in relief, and have a beautiful appearance.—Not proceeded with. 


500. W. DEAKIN, Great Barr, and J. B. JOHNSON, Tettenhall, Stafford. 
“ Manufacture of steel caps for spinnirg and other purposes.”—Dated 23rd 
February, \867 

These improvements apply to such caps as are required perfectly smooth and 
seamless on their exterior surface, more particularly hollow cups, technically 
called “ caps,” used for spinning, and these the patentees produce from seam- 
less wrought steel tubes, or of iron subsequently converted wholly or partially 
into steel of suitable length, diameter, and thickness, which tubes they gather 
in and thereby thicken into a close dome shape at the one end by means of 
suitable tools, while the metal is in a heated condition; but if additional bulk 
or thickness be necessary at the dome or contracted end, they insert during the 
process of closing a large or small circular or other shaped steel or wrought 
iren plug or part for supplying the necessary amount of metal for this thicken- 
ing or strengthening purpose; and by re-heating the tube and inserted plug 
before referred to to a suitable heat, the subsequent shaping process will have 
the effect of sufficiently welding or amalgamating the mass together. This 
shaping process consists In placing the tube on a suitable bed or internal support 

of the shape it is intended the closed caps to be internally; and by means of a 

stamp hammer, with the counterpart of the external form they desire the cap 

to assume, formed on Its underside or face; a ‘ew blows will be sufficient to give 
or impart to this close end of the cap the desired shape and form, amalgamating 
and spreading the plug internally and externally so as to weld it and amalga- 
mate it with the mass. In place of.a stamp hammer, an Oliver, or other 
equivalent means may be used and put in motion by manual labour, steam, 
water, or other auxiliary power, Caps thus formed may be finished by being 

bored and turned internally and turned externally, proces well if d 

and commonly practised, and from using steel, or partially or wholly converting 

iron (of which they may be composed) into steel, and being without weld or 
seam tn their lengthway section, they will be capable of receiving a high degree 
of exterior polish or Hnish. 


509. C, E, BROOMAN, Fleet-street, London, “ Improvements in the preparation of 
threads, and the manufacture of fabrics from the threads so prepared.”— 
Dated 22rd February, \867. 

The object of this invention is to first form threads or fine slivers into a 
looped surface or knitted fabric to be substituted for the ordinary form of skein 
for the purpose of submitting this fabric to the same p 
that skeins or!inarily undergo, and afterwards to unknit or undo this provisional 
or temporary fabric by winding or spooling or simple drawing in a continuous 
circular manner on machines or frames, in order to fill bobbins, spools, or other- 
wise, the threads being well stretched and brought back to their original 
straight form by means of steam or by natural repose, which removes from 
them all trace of the knitted or undulating configuration, with the view of em- 
ploying them finaily in weaving for the manufacture of fabrics and stuffs of all 
kinds. 

513. J. Casm and J. CAsu, jun., Coventry, “ Manufacture of towels.” —Dated 
35th February, 1867. 

This invention consists in the manufacture of bath or friction towels from 











tape. The tape is knitted or formed into loops by hand or machinery, so as to 
constitute a complete towel or fabric, a selvage being formed all round. The 


treing to the arches above them, and the arches have no thrust while they 
are supported.— Not proceeded with. 

539. H. A. BONNEVILLE, Bayswater, “ Apparatus to deepen, excavate, scour, 
and remove the mud, slime, stones, and other foul matters from the beds of 
rivers, streams, &c.”"—A communication.—Dated 27th February, 1867. 

This apparatus consists of a wheel or cylinder bearing teeth and iron buckets 
on its periphery, which serve to deepen, excavate, scour, and remove the foul 
matters at the bed of all running waters, the axis of the said wheel being 
upheld by two boats bound together and placed on each side of the said wheel. 
Movable dam boards and hatches or flood-gates are placed at the back of the 
apparatus, in order to intercept as completely as possible the current of the 
watercourse, so that all its strength may be brought to bear on the said dam 
boards and hatches or flood-gates, and compel the boats to follow more or 
less rapidly the course of the stream, as may be required, by means of moor- 
ings which are gradually let go. The downward motion of the boats gives 
rotation to the wheel, which, in its rotation, will dig the bed of the river or 
watercourse, according to the greater or lesser depth at which the said wheel 
has to be let down, and it removes the matters to the upper surface of the 
wheel, whence they are thrown into an overfall or conduit of the wheel placed 
above boats, which serve to carry the said matters away. 

Class 6.-FIRE-ARMS. 
Including Guns,Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 

445. G. F. REDFERN, South-street, Finsbury, London, * Improvements in breech- 
loading needle fire-arms, and in curtridges for the same.”—A communication. 
Dated \9th February, \867. 

This invention cannot be described without reference to the drawings. 

447. H. HASCHKE, Watling-street, London, “* Improvements in breech-loading 
Jire-arms, and in cartridges for the same.”—A communication.— Dated 19th 
February, 1867. 

This invention consists, First, in exploding the charge in breech loading fire- 
arms by means ofa pin acting perpendicularly, as hereafter described ; Secondly, 
in the combination of parts of fire-arms as hereafter described; and, Thirdly, 
in constructing cartridges for these guns, as hereafter described. The exploding 
pin is preferably of tapered form ; the upper end is connected to an enlarged 
semi-spherical piece, and the top of the barrel is perforated to allow the pin to 
enter the cartridge chamber, while a recess is formed for the enlarged piece. 
The enlarged piece carrying the pin is connected to the end of a spring plate, 
which, in its normal position, keeps the pin raised clear of the cartridge 
chamber; but when the trigger is pulled the hammer comes down upon the 
spring plate and drives the pin into the cartridge, so as to explode the charge. 
Or, instead of the pin being connected to a spring piate, it may be connected 
to the hammer itself. The other parts of the arm consist of a breech chamber 
and a breech closer or bolt, which is drawn back to allow a cartridge to be 
inserted into the chamber, and the cartridge being pushed forward into the 
barrel by the closer itself into its forwara movement. The closer has a groove 
cut in it of L shape, into which a spring pin takes as the closer is moved to the 
left, and then back after the explosion of a charge, and again forward and to 
the right when a fresh cartridge has been inserted. The closer has a hook at 
its front end to draw back the empty case or base of the cartridge, which is 
then detached from the hook by a spring pin or projection in the bottom of the 
chamber. The cartridges to be used with guns are made with the primary or 
fulminate in an annular space between an outer case of brass, paper, or o:her 
suitable material, and a central pin or cylindrical block, The exploding pin is 
forced transversely through the outer case, and against the central pin or block. 
— Not proceeded with. 

468. J. BisHop, North Audley-street, London, “ Breech-loading fire-arms and 
ordnance.” —Dated 2ist February, 1867. 

This invention consists in constructing fire-arms and ordnance with a fixed 
breech piece, the fore end of which is formed into a solid plug accurately fitting 
into the rear end of the barrel when brought ‘‘home.” To this breech piece 
a metal frame-plate is secured, which is fitted into the stock of the gun, 
through the sides of which frame-plate, near the end farthest from the breech, 
are right angle slots, that is two slots, one in each side of the frame, exactly 


corresponding in size and form one with the other, the same being for the pur- | 


pose hereinafter described, And in this frame-plate is an orifice for receiving 
a pin hereinafter referred to. 
piece of metal is secured, such piece being of thicknéss and length proportioned 
to fit m the Rollow part of the frame-plate above mentioned, and this pendant 
piece is provided with an angular slot allowing movement (along the extent of 
such slot) upon a pin which is passed into the before-mentioned orifice in the 


To the barrel near the end thereof a pendant | 






pin secured to it, which second fulcrum l 
slot in the frame-plate to the opposite and 
side the frame-plate, to the first fulcrum pin by means of a 
The other end of the lever, away from the pins, is 
piece, which is loosely rivetted to the lever to allow of a 
of the said relieving piece. Close to the end of this rétie 
lever being down—is a locking plate, which holds or 
position, such locking-plate having two arms for catching into 
lower part of the hammer, the lower arm of this locking plate being acted 
upon by a spring.—Not proceeded with. 
480, J. F. BLAND, Sandgate, Kent, Captain H.M. 76th Regiment, “ Improve- 
ments in breech-loading fire-arms, partly applicable to other arms.”—Dated 


uary, ° 
This invention chiefly relates to breech-loading fire-arms in which the 
breech chamber is turned upon a front hinge or pivot when the empty cart- 
ridge case is to be extracted and a fresh cartridge inserted. The invention 
consists, First, in an an improved arrangement of extractor ; Secondly, in an 
improved arrangement for locking the breech chamber in its place; Thirdly, 
in an improvement in the hammer, and in the block or bolt in which the pin- 
hole is formed; and, Fourthly, in an improved back sight for fire~arms, W 
cannot here give space to the details of the invention. — Not proceeded with. 
683, M. WALKER, Zvsex-street, Strand, G. H. MONEY, Jermyn street, St. 
James's, Lieut.-Col. and F. LITTLe, jun., Carlton Club, Regent-street, 
** Improvements in the construction of breech-loading fire-arms, and in the 
cartridges to be used therewith.” - Dated 22nd February, \867. 
These improvements will probably be described and illustrated in a future 
number of this journal. The specification of this invention is too elaborate to 
- quoted here at sufficient length for a moderately brief and intelligible 
abstract. 
504. J. M. MILBANK, fot Hill, Connecticut, U.S., “ Breech-loading fire- 
arms.” — Dated 23rd February, 1867. 
This invention cannot be described without reference to the drawings. 


Class 7.—FURNITURE AND CLOTHING. 
Indluding Cooking Utensils, Upnolstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &e. 
434. H. COOPER, Bunhill-row, London, “ Dining table.”—Dated 16th February 
1867. 


The object of this invention is to construct dining tables that will admit of 
being taken to pieces and stacked away when not required for use. To this 
end the inventor forms a rectangular frame of any required length, composed 
of a series of detachable parts, which, when put together, will be ready to 
receive and support, like an ordinary telescope frame, a series of sliding flaps, 
thus forming a strong table. The legs of the table he forms with dovetail 
sockets to receive the ends of a detachable longitudinal and transverse bar 
which connects the legs together, and thus forms a strong frame ; or the legs 
may be connected together permanently in pairs by transverse bars. The 
sockets to receive the bars may be cut out of the wood forming the square of 
the lees, or may be cast in metal and attaghed to the legs. The sockets for 
receiving the longitudinal bars he forms in pairs to allow of two longitud:nal 
bars being connected to each leg. posing, for ple, four legs to be con- 
nected by longitudinal and transverse bars, and to form a frame of, say, 6ft. in 
length, and that it is required to extend the table to, say, three times that 
distance, all that will be required is to couple up two additional pairs of legs by 
means of four longitudinal bars of similar length, and a frame of 18ft. will be 
thus formed for the pti f a corresponding number of flaps, and in like 
manner the length of the table may be extended indefinitely without detracting 
from its strength.—Not proceeded with, 

439, W. HILL and H. C. WILBERFORCE, York. “ Improvements in gas cooking 
apparatus, and in steaming, baking, boiling, and roasting apparatus.”— 
Dated .8th February, 1867. 

The patentees propose to arrange a furnace or fire-place with a retort, 
hydraulic apparatus, condenser, and purifier from which the gas to be employed 
in cooking is caused to flow to the perforated bars, whether for roasting, 
boiling, or other operations. The spit is turned by means of clockwork springs 
wound up by a handle, or in other instances a weight may be the motive 
power. A basting spoon or ladie is fixed on an endless chain—after the manner 
of a dredging machine—which tilts the gravy over the meat during its revolu- 
tion caused by the clockwork movement. The steamer or boiler may be 
heated by means of a pipe inserted in a fire. The pipe being filled with water 
circulates steam or boiling water into the cooking app The chi is 
cleaned by means of a circular brush suspended by an endless cha‘n and pulley, 
and the brush being drawn upwards and downwards thoroughly cleans the 
chimney from soot. The roasting apparatus is arranged in front of the fire, 
and the various pans for steaming or boiling are placed on and within the hot 
plate heated by gas or fuel. The arrangements of the stove are nearly the 
same as those in ordinary use for cooking by gas or other means. 

443. W. E. NEWTON, Chancery-lane, London, “ Improvements in corsets."—A 
communication, — Dated \&th February, 1867. 

This corset differs from other corsets in that it is simply laced by means of 
two strong stay laces which traverse three holes a piece, and which holes are 
about the middle of the back. The left lace passes through the central eyelet 
in the left side, then through the eyelets on the right side, and then returns to 
the centre eyelet on the left side, and the two extremities are fastened toa 
catch in front. In the same way the right lace passes through the eyelets in the 
right side, then through the eyelets in the left side, and then returns to the 
centre eyelet on the right side, and the two extremities are fastened to the 
catch in front. On each side of the front catch are three buttons, so that the 
corset can be tightened or loosened at will, and without the inconvenience of 
undressing during the day.—Not proceeded with. 

528, J. G. TAYLOR, Paris, “ Manufacture of chains and fastenings.”—Dated 
26th February, 1867. 

This invention consists, First, in the application to key and other chains of a 
spring hook rounded on the inside and outside, thereby renedying the defect 
existing in these articles as at present manufactured, namely, the weakness of 
the spring hook. With this spring hook the inventor uses any suitable chains, 
but prefers chains made of oval wires or rounded both inside and outside. 
Secondly, he makes what are known as “epinglette” chains with oval wire, 
that is thick in the middle and thin at the sides. By this means he produces a 
chain of equal size to the round wire as at present made, but which chafn will 
cousume much less metal than if made of round wire. These chains may be 
made either by hand or machinery. Thirdly, he makes all ordinary chains 
which are usually made with round wire with the oval or double rounded wire 
already described, the object being to obtain chains of less weight than when 
made of the round wire usually employed. The invention cannot be fully 
described without reference to the drawings.—Not proceeded with. 


Class 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical ° ions, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-P rintung, Smelting 
Glass, Pottery, Cement, Paint, Paper, Manures, &c. 

425. J. LAMBLE, Southampton, “‘ Composition for the coating and preservation 

of ships’ bottoms.” - Dated \5th February, 1867. 

In performing this invention the patentee takes of barytes four cwt. 
and 2 qrs. in weight; of driers, so called or known as patent driers, 24 1b. 
weight; of white lead, 561b. weight; of corrosive sublimate, 25 1b. weight; 
of linseed oil two and a half gallons, or 201b. weight; of turpentine 
two and a half gallons, or 20!b. weight. He mixes these ingredients 
carefully together in the way or manner in which ordinary paint is 
mixed. In using this composition or mixture he prefers, first,to apply a 
coating of red lead or white lead, or a mixture of red lead and white lead, and 
after the said coating has thoroughly dried he applies the new or improved 
mixture, as above described, in the way or manner in which the ordinary 
paint would be applied. 

446. A. A. Fousset, Paris, “ Manufacture and treatment of varnished or 

patent leather, oil or varnished cloth, &c.”—Dated 19th February, 1+67. 

This invention consists in removing either from varnished or patent leather, 
oil or varnished cloth, and other like materials, either the varnish alone, or the 
varnish and dressing, by spreading over it crude coal oil, by which the varnish 
and dressing are mollified and allowed to be removed, as required, by means 
of acutting tool or scraper—Not proceeded with. 

471. H. WADKIN, and C. SHEPHERD, Chester, “ Burning or calcining lime- 

stone and cement.”—Dated 2\st February, 1867. 

This invention consists in burning and calcining Iimestone and cement in 

closed cham}. so arranged that while the flames and hot 


$3 or p , 
zases from the fuel pass through or in contact wih the limestone and cement, 
5 so 4 . and thus the deteriora- 


the fuel itself is kept entirely separate from the same, 
tion of a great portion of the product, such as takes place under the present 


system of burning, is prevented. 
492. W. CLARK, Chancery-lane, London, “ Manufacture and ornamenting of 
commundeation.— 


anhydrous, rectified, and double-faced toilet soaps.”—A 
Dated 22nd February, 1867. 

The patentee claims, Frstly, the combination of anhydrous pastes of different 
kinds, and for different uses, in the same cake, for example—He may put sand 
soap on one side and ordinary soap ou the other; Secondly, he claims orna- 
| menting soaps by interlaying of different colours. 
| 494, C. KESSLER, Frankfort-on-Maire, ** Manufacture of carbonate of soda and 
} of potash.” — Dated t2nd February, 1887. 
| Instead of the sulphuric acid and other materials used hitherto for decom- 

i the i employs the 
chromate of lead, a mixtare of 




















posing the rock salt and chloride of pot 
| protoxyde of chromium, chromate of iron, 





protoxyde of wi (manganese), or 0! 
of chromium, none of which, up to this day, have been used for 














THE ENGINEER 


907. 





Oor. 4, 1867. 








soda or The inventor miixes the rock salt (or chloride of potassium) 
well th thé chromates, 
Steam is then thrown over the said heated mass, which is thus decom: 
the hydrochlerie acid eseapes. He mixes the remaining 
eoal or other carbonised substance, roasis it well, and transforms it by one of 
the ordinary ways into carbonate of soda or potash.—Not proceeded with, 
505, P. A. MANBY, Xi , near Coventry, ** Manufacture of certain metallic 
alloys.” —Dated 23rd February, 1867. 

This invention relates to alloys of copper and zinc, or alloys composed mainly 


of copper 

the manufacture of the said alloys, whereby great saving of zine is affected as 

well as economy of fuel. In alloying copper and zine according to this inven- 

ie the inventor melts both the copper and zinc, and he pours the melred zinc 
to a or vessel situated near the melted furnace, and he afterwards pours 

the melted copper into the said ladle or vessel. The two melted metals are then 


stitfed, and immediately combine and form ¢ perfect alloy; the heat which is 


evolved in the act of cotrbination of the metals raising the sensible temperature | 


of the alloy, and preventing the undue cooling which would result but for the 
said evolution of heat. The alloy is immediately ready for casting. Although 
the inventor prefers to mix the melted metals outside the furnace, as described, 
yet the melted metals may be mixed together in the furnace with nearly the 
same effect. In this case he melts the metals separately and pours the melted 
copper into the melted zinc while the latter is in its melting vessel.—Not pro- 
ceeded with. 


512, E CHAPRON, Luxembourg, “ Treatment of peat.”—Dated 25th February, 


867. 

In out this invention the inventor makes use of the ordinary turf, 
but instead of drying it on the ground, as is customary, he places it in a long 
cylinder of sheet iron, which he fills entirely, and then closes so as to be per- 
fectly tight. In this cylinder thus filled with turf he causes a vacuum to be 
made by means of au air pump. ‘The effect of this operation is to partly dry 
the mass of turf, When the vacuum has been effécted he injects into the 
cylinder by the aid of a second pump a hot solution composed of coal tar, resin, 
or petroleum, or any other essential oil, and a small quantity of tar, pressure 
being then applied to the interior of the cylinder up to six atmospheres; to the 
solation he also &@ small quantity of clay, which serves to bind and harden 
. The turf may form one piece or block in the cylinder, or may be pre- 
viously broken up. The first two operations being performed he passes through 
the cylinder a current of hot air from 80 to 100 deg., allowing it to remain 
about ten minutes, after which he injects a quantity of pure petroleum oil. 
wh ch is injected in the interior of the cylinder and allowed to burn itself out. 
The turf is then prepared, and all that is afterwards necessary is to open the 
cylinder and withdraw it; in opewing the cylinder care should be taken that 
the air is gradually admitted to the interior, 80 as to avoid external pressure. 
The torf is placed on little wagons occupying the whole surface of the base of 
the cylinder. The solutions are prepared :n an iron vat mounted on a furnace. 

The pumps are set in motion by steam or hand power. — Not proceeded with, 
515, W. BaRRaT?, Bristol, “ Apparatus for boiling fats, oils, and bones, whereby 
to neutralise and avoid the escape of noxious gases.” —Dated 25th February, 


i 


1867. 

This invention consists chiefly in making the boiling pan a close vessel, and 
furnishing it with a tube or channel by which the vapours and noxious gases 
evolved in the process are conducted away to a condenser, whereby they are 

“ 4 and ae oe 





548. W. MACKAY, Surrey-street, Portsea, *‘ Boiling and bleaching all kinds of 
textile fabrics and vegetable fibres and matters.’’—Dated 2th February, 
1867. 

The p claims effecting the boiling, and applying the decolouring agents 
to the matter to be treated, in vacuo, instead of in open vessels, or in the pre- 
sence of free air, as heretofore. 





Ciass 9.—ELECTRICITY.—None. 


Class 10.—MISCELLANEOUS, 
Including all Specifications |\nct found under the preceding heads. 
437. E. STEVENS, Pentonville-road, London, “ Improvements in cans, kettles, 
and other vessels having handles applied thereto.”—Dated 16th February 
1867. 

For the purposes of this invention the patentee makes the handle in three 
parts hinged together and to the body of the vessel. The back portion of the 
handle is, by preference, hinged to the body of the can or other vessel towards 
its lower part, whilst the front portion thereof is hinged to the top of the can or 
other vessel at or near its front edge. 

438. BR. HODSON, West Ham, Essex, “ Machines for punching iron or other 
metal places.” —Dated \6th February, 1867. 

This invention consists in so adjusting the punch that the pitch of the holes is 
accurately gauged and the feed motion rendered self-acting. The punch is 
rendered movable and caused to work in a slot or suitable guide placed in its 
proper position relative to the die. When the hole is punched the punch 
travels along in its slot the regulated distance, drawing with it by means of the 
hole it has made the angle-iron plate or other object under operation. The 
distance or pitch of the holes is regulated by stops. When the angle iron or 
plate or other object has been carried along the required distance the punch is 
withdrawn from the hole and caused to travel back in its slot into its proper 
position relative to the die, as aforesaid, by suitable mechanism connected with 
the cam or driving parts of the machine; the puuch is lowered and the second 
hole is made; the bar is again drawn forward by the punch the ———_ 
distance and again withdrawn, leaving the object punched in its new positi®h. 
The stops for regulating the pitch are rendered adjustable by means of screws, 
or — suitable mechanism, so that holes of any required pitch may be 
punched. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 

Iron : Wot much Business Doing : Orders Insignificant : Sheets and 
Strips in Request ; Plates Improved: Bars only in Small Con- 
sumption: American Trade Quiet—Pias: Little Done: Prices 
Firm: Interesting Particulars as to Prices —IRONMASTERS’ MEET- 
Inc: The New Master and Servant Act: Factories Act Extension 
Billi—HarpwarkeE Traves : Birmingham, Wolverhampton, Wil- 
lenhall, Bilston, Dudley—BiRMINGHAM CHAMBER OF COMMERCE : 
The Proposed Alterations in the Russian Tariff; The Rouen 
Chamber: The Questions for the Associated Chambers of Com- 
merce: The Artisans’ Visit to the Paris Exhibition--Boarp or 
TRADE RETURNS. 

THE meeting of ironmasters on Change in Birmingham yesterday 

(Thursday) was not productive of much business, nor were the 

reports that were brought in from the ironworks in South Stafford. 

shire and East Worcestershire of an encouraging description in 
other than few instances. The fortnight intervening between the 
preliminary meeting and the quarterly meetings is not usually pro- 
ductive of orders to any considerable extent for finished iron, 
except at times when the prices are very firm. Such a time we 
are not now experiencing, and therefore the orders to hand have 
been comparatively insignificant, the mills and forges having, as a 
rule, a few orders in advance. Sheets still continue somewhat in 
request, and there is a good demand for strips and hoops, for all 
of which the prices are tolerably near the “list” for best qualities; 
but it is thought that the competition will be severely felt after 
quarter day, inasmuch as the orders that are coming in are not 
equal to those that are being worked out. The demand for these 

Souci, excepting strips, is not so good in the winter as in 

the other parts of the year. Plates are also in slightly improved 

request at a few works, and prices are being maintained for first- 
class qualities. Bars, however, are still in only small consumption. 

The best markets are still those at home. The American trade is 

very quiet, and the northern markets are nearly supplied for the 

season. be 7 tp demand is dull, and the masters of most 
experience per! less encouragingly of the prospects of the 
future this week than last 7 — 

Pig iron is usually in much request at this time of the quarter; 
but this week there has been extremely little done. Certain con- 
sumers have bought during the past quarter more largely than 
their consumption warranted, the demand during the last part 
of the quarter having been very much quieter t during the 
earlier part. Stocks, therefore, in the hands of some consumers 
are very much larger now than they were three months ago. Prices 
continue tolerably and they must be quoted at about the same 
as three months ago. The prices at that time, however, were a reduc- 
tion upon the previous quarter of, in some cases, half-a-crown a 
ton. The list prices of bars at the present time, namely, £7 10s., is 
the same as was fixed at the March preliminary meeting in 1849. 
In the previous June the price was £6 10s., and in May of 
1849 it was ht back to the same figure (£6), which was the 
lowest at which Staffordshire bars have ranged upon the official 
list during the last twenty years; the highest price in that period 
having been £11—in June, 1854, 


at the sa ha Oe gael ot peurtten) | 
mass up with char- | 


and zine, and consists of the improvements hereinafter described in | 


The usual gather 
| for South Staffordshire and t Wo eager ge Pe ereyy 4 to 
| the quarterly meeti was held at the Hi and Chickens Hotel, 
Birmingham, Mr. W. ws presiding, and there was a numerous 
attendance. A discussion took place relative to the Factories Act 
Extension Act, especially concerning the modifications, temporary 
and permanent, embodied therein, and as to the interpretation 
which is to be put upon certain expressions in the bill, on which 
it was arranged to take counsel’s opinion and be guided thereby. 
| The usual report of the committee was submitted by Mr. Walter 
| Williams, the honorary secretary. It stated that the questions 
| which had occupied the attention of the committee during the 
quarter had been chiefly in connection with parliamentary busi- 
| ness. The new Master and Servant Act had been printed ina 
convenient form by the Mining Association, and distributed to 
members. The Act, when first brought into the House of Com- 
mons, contained many objectionable points, and a steady opposition 
was kept up by the Mining Association on the ground, amongst 
others, that it proceeded on the principle that in all cases contracts 
of service may be rendered void by parties saying they will abide 
an award by magistrates of pecuniary compensation, which could 
be paid by workmen’s unions, or wiped out by a short period of 
imprisonment, The bill also adopted the principle without 
any qualification that procedure must be made by ‘‘summons” 
or “‘citation,” making no provision for the numerous cases 
where persons desert service and leave the district. It was 
professed to distinguish aggravated cases of breach of con- 
tract, but merely by an increase of pensati 8 y 
imprisonment could not be inflicted, except in case of default 
|of payment of fine or inability to do so, Interviews 
| were held with the promoters of the bill, and many impor- 
| tant alterations and additions introduced, the most important 
| clauses being 8, 9, and 14, the latter of which permits aggravated 
| misconduct to be punished by summary imprisonment of not more 
| than three months. In all other cases pecuniary compensation for 
| injury is ordered in the first instance. The Factories Act Exten- 
sion Bill was, during the month of July, made the subject of 
| constant attention and labour on the part of your committee. In 

pursuance of the resolutions passed at the last preliminary meeting, 

which stated that the select committee had declined to receive 
| evidence--more especially on the question of age—a circular was 
| issued to all members of Parliament for iron districts, and members 
of the trade, and a meeting was held at the Westminster Palace 
Hotel, on July 6th. Up to this date the conduct of the bill was 
mainly watched by the honorary secretary, Mr. Williams; since 
then the members for South Staffordshire undertook the conduct 
of the bill. It has passed almost without discussion. The modi- 
fications which had been obtained previous to the above 
mentioned meeting are on half-holiday and meal times; young 
persons may work seven nights per fortnight; special arrangement 
may be made with the Home Secretary for certificates of age and 
health, and special rules to enforce the observance of the Act may 
be made by ironmasters for their workmen. The Act does not 
apply to young persons above sixteen years of age for thirty months, 
or to women employed in or about blast furnaces for the same 
period, and counsel’s opinion will be immediately taken as to 
whether the same modifications will not apply to boys of twelve 
years of age. When this point is settled, and the views and re- 
quirements of the Inspector of Factories are ascertained, a précis 
of all the clauses in the Factories Act applicable to the iron trade 
will be issued by the committee, together with the special rules 
made with the Home Secretary’s sanction. Great efforts were 
made to obtain a full and fair discussion of the bill when in 
committee of the whole House, but without avail, though numerous 
members promised to support amendments and make some com- 
ments.” 

The end of the quarter has arrived without any improvement 
in the prospects of manufacturing industry in the district; 
merchants and factors inform us that what few orders they are 
able to distribute are being executed with surprising activity, and 
makers are eager to obtain even the smallest inquires for their pro- 
ducts. The Australian, United States, and Indian markets are 
reported of as being well nigh closed to commercial enterprise, 
owing either to financial or political embarrassment, and until some 
change is experienced in those quarters there is little hope for 
our local hardware producers. The Indian market is active, but 
this, unfortunately, interests only a few of the manufacturers of 
this district. The London trade is very quiet, but the order 
sheets from Scotland are better filled. Considerable interest is 
being excited here with regard to the rapid development of 
manufacturing enterprise in the Northern States, which threatens 
to destroy the American demand for English hardware. Many of 
the leading manufacturers in the various sections of the industry 
of the district have recently discovered that their American rivals 
are not ‘only supplying the demand for articles made by them, 
throughout their own vast continent, but are forcing them into 
other markets in which English makers have hitherto exercised 
exclusive sway. 

The active way in which Birmingham manufacturers are looking 
up orders, and the rapidity with which commissions already 
obtained are executed, very reasonably leads to the conclusion 
that the trade is quiet and that orders are scarce. The factors do 
not appear to be busy on account of the home trade, but in the 
foreign market there seems to be a slight revival. The West 
Indian markets are tolerably steady. The export trade to the 
United States is not so brisk as was the case a short time ago, and 
the continental houses are taking fewer goods than is usual at this 
season of the year. There is a shade more inquiry in the Japan 
ware and tinplate trades, metallic bedsteads, brassfoundry, and 
malleable castings, but there is a steady demand for brass tubes 
and beading, and for certain makes of brass and copper wire. 

The Wolverhampton ironfounders are employed upon a few 
orders for the South American market, but their trade is generally 
flat. Tinplates are inquired for the United States and Canada, 
and prices are tolerably maintained. Partial employment is a pro- 
minent feature of the Loess foundry trade, and orders do not come 
in at all brisk. The best cabinet, pad, and night-latch branches of 
the lock trade are especially dull, and no signs of improvement are 
noticeable in the other branches. Cut nails are in poor request, 
although a few orders have been lately received nae Buenos 
Ayres. Horseshoes, together with tips and washers, are tolerably 
— inquired for for export trade, but the home demand is almost 
lifeless, 

Except for peculiar descriptions of locks for South America the 
trade is very dull in Willenhall. Padlocks are more in request 
than at the time of our last notice, but the latch and bolt trades 
are quiet. Many of the artisans are working short time. 

The tinplate workers of Bilston, and also the japanners, have 
little to do except for season goods, which is tolerably sustained 
from London and the Continent. The tray and waiter branches 
are dull, the only orders worth mentioning being a few for cheap 
classes for the West Indian market. The ironfounders report 
business a shade busier, and ironplate workers are engaged upon 
orders for ‘colliery gear.” 

In the Dudley district the chain cable and anchor makers have a 
moderate but steady inquiry from the United States and Canada, and 
land chains are in a shade more request for the home market, The 
nailers’ strike continues, and no further information respecti g it 
has reached us, but it is not expected to last much longer. The 
demand for nails is quiet, and considerable stocks have acoumu- 
lated in their warehouses. 

A number of interesting subjects came before the last meeting 
of the council of the Chamber of Commerce of Birmingham, and 
they were advanced a stage. The first business before the meeting 
was the consideration of letters received from the Foreign Office 
respecting the proposed alterations in the Russian tariff. As the 








Government, at the request of the council, had extended the time 
for a further reply, it was decided to instruct the Foreign Tariff 
Committee to consider and 
posed changes and their pro 





rt at un early date w the pro- 
effect on the hardware trades of 


of members of the Ironmasters’ Association | (ue town, The Board of Trade ha 





again asked for the 
rates of wages and the proportion of ds ee ed in each 
branch of be Ory the various manufactures of the town, it 


was resolved t the secretary be requested to personally 
obtain, as far ible, the information required, A letter 
having been send from the president of the Rouen Chamber of 
Commerce, in which opinion of the council was asked as to 
the probable cause of the great depression existing generally in 
commercial rman, was 


airs, a reply, as prepared by the ¢ 
adopted and ordered to be to 


rwarded. The questions to be pro- 
posed for discussion y the council 
Association of Ch of © 


at the annual meeting of the 
ce were then considered. 
After an examination of those brought forward at previous meet- 
ings it was resolved that the chairman, vice-chairman, and Mr, J. 8. 
Wright, be appointed a committee to consider the subject and 
report to the next meetiag of the council, Mr. J. 8. Wright 
reported that he had received a letter from Mr. Aitken, who 
superintended the visit of the artisans to Paris, Mr. Aitken 
stated that the men had well attended to their several depart- 
ments, and also had obtained access to twenty-five manufactories 
which had been courteously opened to their inspection. Their 
iy were in La pry ope and would in all probability be sub- 
mitted to the council at its next meeting. 

The lately published Board of Trade and navigation returns show 
that our exports of iron are still steadily soneine Chiefly this 
increase is noticeable in pig and puddled iron; bar and angle increase, 
£90,000; railroad iron, increase nearly £200,000; be aye 5 ry wire, 
an increase of _T. over the corresponding month of last year, 
and of £35,000 over last month; hoops and sheets increase £40,000. 
The following figutes will show the value of these exports for the 
month and eight months of 1866 and 1867 respectively :— 


























Month of August. Eight Months. 
Tron, 

1866 1867 1866 1867 
Pig and puddied .. £158,174 £182,535 £990,608 | £1,167,376 
Bar, angle, &c. ..  «. 182,551 272,621 1.642 804 1,514,814 
Railroad =... oe 0 354,131 554,203 2,803,614 3,216,583 
Wire .c os oo os 38,535 32,865 302,665 233,244 
Telegraphic ditto .. 21,940 42,418 285,024 175,108 
Castings © 60 es 63,061 71,024 504,538 438,639 
Hoops, sheets, &c. .. 149.964 189,978 1,207,051 1,169,609 
Wrought of ali sorts .. 197,345 176,533 1,620,937 1,407,217 
Old iron ae oe 6,614 18,343 26,475 127,318 
Steel, unwrought 82,557 84.564 738,291 721,676 





The increase in the exports of pig iron is wholly to the United 
States, and to those places which come under the denomination of 
‘other countries.” France shows a falling off of nearly nine 
millions—a less decrease than last month. Holland about three 
millions, and Prussia about four and a-half millions. In bar, 
angle, bolt, and rod iron, the total increase for the month is 
£90,470, and this is chiefly to British North America, where the 
exports have risen from £41,451, in August, 1866, to £76,687; to 
British India, increased from £20,621 to £50,160; Sardinia, in- 
creased from £809 to £10,720; Australia increased from £4305 to 
£9739; and “other countries,” increased £52,412 to £64,861. To 
the United States the exports exhibit a falling off of £12,578. 
The increase in the value of railroad iron during the month is just 
over £200,000. The cowntries to which this increase is chiefly due 
are Russia, £110,457; United States, £93,130; and British India, 
£70,582. There is a large falling off in the exports to Sweden, 
British North America, a decrease of £30,000; and other countries, 
decrease £47,637. To Chili the exports were nil as against £9000 
in August last year. The exports of castings show an increase of 
£7963. To British India and Australia the value of these exports 
is nearly trebled, but toother countries there is a falling off of more 
than £ 18,000. In hoops, sheets, and boiler plates the total increase 
for the month is £40,514, To the United States the increase is from 
£26,426 to £41,904, to British India from £15,788 to £34,684, and 
to “‘ other countries ” from £44,434 to £55,204. To British North 
America there is a large falling off, and also to Holland. In 
wrought iron there is a decrease for the month of £20,812, and for 
the eight months £413,720, The decrease is chiefly with British 
India and Australia, but there is a large increase to Russia and 
France, the exports to those countries having nearly doubled. 

Copper and brass exhibit an increase of £78,147 in the total 
declared value of the month’s exports. Of unwrought copper the 
value exported to British India is set down at £11,220, against nil 
in August, 1866. With France, Belgium, and Holland there is a 
large falling off in this description of copper. The exports of 
wrought copper to British India have increased from £53,891 to 
£123,081. The above description of copper comprises wrought 
sheets and nails, brass rods, staten, bottoms, and pans, and mixed 
or yellow metal for sheathing. In wrought copper “‘of other 
sorts” there is a deficit of over £25,000. The figures are ap- 
pended :— 





MONTH OF AUGUST. 
1865, 6 867 


Copper, unwrought ., ss «+ «+ £52,504 .. 51.570 .. £92,327 
Wrought copper and yellow metal 140,076 .. 169,710 . 227,310 
Wrought copper of other sorts 4,337 29,245 .. 4,505 
Brass of afi sorte 4. «6 oe oe 19,439 14,853 .. 23,383 
Total of copper and brass «. .. 216,396 269,378 .. 847,525 
The exports of other metals are as follows :—- 

Lead and lead shot .. «. - £59,088 .. £82,295 .. £81,392 
Lead ore 1s os oe ef ce 60 14,609 os 20,762 20,320 
Tin, unwrought.. .. «+ «es «+ 43,495 «. 20,321 46,264 
Tinplates .. 12 os oe of oo $20,723 «6 193,722 218,990 
Zime ss os se 00 60 06 3,536 11,959 12,428 


The exports of hardware and cutlery were less last month by 
£1304, than in the corresponding month of last year, while for the 
eight months there is a decrease of £5552. ain we find the 
deviation attributable to the United States, where the exports 
fell from £22,067 to £18,963. France and British North America 
show an increase, The following are the figures:— 


Month of Aagost. Eight Months, 


Hardware and Catlery. 





“1867, 





1966, ” 1867. 1866. | 

£ £ £ } z 
Cutlery oe 42,603 41,299 324,677 J 319,125 
Tools, &c... «. o« 46,652 39,903 327,695 | 313,039 
General hardware .. 275,215 270.805 2,205,897 1,950,771 





The following are among those miscellaneous articles of export 
which are of principal interest to the Midland districts :— 


MONTH OF AUGUST, 








1865, 1866. 1967. 
Fire-arme (small) «4 «+ os £16,845 235,659 £33,708 
Gunpowder .. «6 + se «ss 42,780 36.879 43,751 
Of all other kinds (except lead shot) 48,914 35,945 35,776 
Rallway carriages .. «+ «+ «+ 13,244 24,435 18,726 








SCOTLAND: ITS TRADE AND OPERATIONS, 
(From our own Correspondent.) 

Tar Guascow Piro Iron Marker—Manvractroren Inon—THeE 
Coat TRaADE—TRADE IN ScorLAnp—Bvusivess very Duti— 
Upwarps oF Twenty THovsanp Men out or EmpPLormentr— 
Meetine oF THE Ciype Trust —THe Revenue or THe TROST— 
LAUNCHES DURING THe Past WEEK. 

T ig iron market has been inactive during the week, and 
rio gh + downwards. To-day, Wednesday, Bt lots were 
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THE ENGINEER. 














of , 
Trade in Scotland is still as bad as ever—if an , Worse. 
Manufacturers are running their mills half-time. Some have no 


twenty thousand men entirely out of work connected with the 
iron trades on the Clyde alone, such as engineering, iron ship- 
ing, &c., so that with a rising corn market and 
cold weather our prospects for the coming winter are very dismal. 
Let us hope, however, that with cheap money and diminished 
stocks, by the ensuing spring on the banks of the Clyde once more 
will be heard the welcome sound of ‘‘ hammers closing rivets oe 
and our merchants and manufacturers doing a large and profitable 


trade. 

The monthly meeting of the Clyde Trust was held on the Ist 
inst., David Dredghorn, Esq., deputy-chairman, presiding. r. 
Bain, as supplementing the gratifying statement he had made at 
last meeting, mentioned that the trade of the port was still 
flourishing, and that the revenue was steadily increasing. The 
revenue for the past month had been £12,849 7s. 3d., for the 
pegs anoceny | period of last year it was £11,590 8s. 5d., showing 
an increase for a 867, of £1258 18s. 10d. For the 
} omen ended 30th September last the revenue amounted to 

451 10s, 9d., for the same period in 1866 it was £32,266 16s, 2d., 
being an inerease for 1867 of £3184 14s. 7d. This increase of trade 
ought to teach the trustees to anticipate the wants of shippers, by 
providing all necessary accommodation. The chairman, after ex- 
pressing his pleasure at the report made by Mr. Bain, mentioned 
that the Sookeue would soon be relieved to a considerable extent, 
as he was given to understand by the engineer that in the course 
of this month the Windmillcroft Dock would be opened for the 
reception of vessels. But while this would, to a considerable ex- 
tent, relieve the harbour, they must yet be looking forward to still 
further increasing the accommodation to shippi They had con- 
tracted for extending the wharf on the north side of the harbour 
200 yards further down the river, which would give still more accom- 
modation, but they all knew that such was the rapid increase of the 
port that they must look further forward to giving yet additional 
accommodation. 

There was launched on the Ist inst., from the west building 
yard of Messrs. Charles Connell and Co., Overnewton, a finely 
modelled composite clippership, of 920 tons, builders’ measurement, 
and built to obtain Lloyd’s highest class for composite shi She 
was named Kinfauns Castle, by Miss Middleton, of Royal- 
crescent, as she glided off. This vessel has been built to the order of 
Messrs. Thomas Skinner and Co., for their East India trade, and 
is the seventh ship which has been built by Messrs, Connell and 
Co, for this firm. On the same day there was also launched from 
the building yard of Messrs. Laurence, Hill and Co., a handsome 
iron barque, of about 600 tons, built specially for the West Coast 
trade. The ceremony of naming her the Estrella de Chile was 
performed by Miss Carolina Cross, the daughter of one of the 
owners. She was pronounced by one of the owners, who is com- 
petent to judge, as being in every way, as regards strength and 
general arrangements, well fitted for the above trade. She will be 
commanded, and ote owned, by Captain G. Rollo. On the 26th 
ult. there was launched from the shipbuilding yard of Messrs. 
Aitken and Mansel, Whiteinch, a handsome twin screw vessel of 
about 550 tons, ;builders’ measurement, her dimensions being 
175ft. by 25ft. by 15ft. The Turaquay, as she was named by 
Mrs, Edward Arthur, of Bristol, and her sister vessel, the Goya, 
have been built to the order of Messrs. James Dalglish and Co., of 
Liverpool, for the Panama Steam Navigation Company, Buenos 
Ayres, and have been constructed under the superintendence 
of Captain Hunter, the manager of the company. These 


Se ee ye Ee 
Buyers continue to enter 


From the mail packet stations in the West Indies and 
South America inquiries are about the ——o the same may 
be said as regards the Continental demand. energetic efforts 
made to divert a portion of the steam coal trade at Birkenhead 
have not su so well as many expected, owing to the delay 
experienced in shipping the coal. ¢ Mersey Docks Board have 
been pated me i upon the subject, but they consider there 
are adequate facilities provided good ee revails, In 
consequence of this delay several ships have o to leave 
Birkenhead, and some have come round to load at iff. _A fair 
t of busi is being done coastwise by house coal 
proprietors, but it cannot be said that anything like activity 
revai 
, An authoritative contradiction has been given to the report that 
Mr. Abraham Darby contemplated resigning his position as 
managing director of the Ebbw Vale Company (Limited.) 

In the management of the Llynvi Works a ge is about to 
take place, Mr. F. P. Hubbuck, the present manager, being about 
to retire. 

The new Clydach-street and Bar Iron Works, near Abergavenny, 
are announced for sale. 

At the half-yearly meeting of the Bristol and South Wales 
Railway Union Company the report, an abstract of which 
appeared in last week’s ENGINEER, was unanimously adopted. 
The chairman, Mr. Christopher Thomas, said there was every pros- 
pect of the arrangement with the Great Western Company being 
carried out in its entirety, and the directors hoped to be able to 
bring the matter soon before the proprietors in a formal manner. 

An extraordinary general meeting of the olders in the 
Hirwain Coal and Iron Company has been held at Hirwain, near 
Aberdare, for the purpose of rescinding the 20th, 74th, 77th, 86th, 
and 87th articles of association of the company, and substituting 
other articles instead thereof. The articles proposed to be substi- 
tuted, and bearing the above numbers, empowered the directors to 
receive, if they thought fit, from any member willing to advance 
the same, all or any part of the moneys payable upon the share or 
shares held by him beyond the sums ac’ y called for; and upon 
the moneys so paid in advance, or upon so much thereof as from 
time to time exceeds the amount of calls then made and due upon 
the shares in respect of which such advance has been made, the 
board may either pay or allow interest at such rate as the member 
paying such sum in advance and the board may agree upon; 
or the amount for the time being paid in advance of calls 
may be included or taken into account on the payment of 
dividends, instalments of dividends, or bonuses. The directors to 
have power to appoint, and from time to time remove, and again to 
appoint, any one or more of their body as a managing director or 
managing directors, upon such terms as they may determine and 
agree upon. That the directors be paid such a sum as the com- 
pany in general meeting shall from time to time determine, which 
shall be divided amongst such directors as they themselves shall 
agree upon. The company to have such managers and officers as 
the board may from time to time deem it necessary to appoint. 
The managing director or directors to have such powers with 





Sunderland explain them that the extent of Sunderland docks 
is now fifty acres, while the total capital on the works to 
December 31st, 1866, was £1,257,175. Pandora is a steam 


screw 5 of thirty 

engines of 200-horse power. e Jumna screw 
launched Messrs. Palmer, of Jarrow, has arrived at Calcutta. 
Considerable progress has been made with other works u; 
the north pier at mouth, and a satisfactory ad 
been made with the south pier, and, in consequence 
of the extension of the piers and their effect upon the tides, 
the danger of vessels wrecked upon the Black Middens 
in stormy weather has been much reduced. A second steamship, 
fitted out by Messrs. Mitchell, of Low Walker—the Prince 
Mahomed—it is yh the Abyssinian e ition, sailed 
———- week for dria. The rateable value of Jarrow is 
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possible at 78,000 tona. ‘The quantity of ‘pig iron going t 
as ible at 7! ns. e quantity of pig iron going to 
France and Belgium is said to be not so A. Be it was 
months since. The rail mills of the Cleveland district have been 
bern out their full quantity of iron plate, the district having 

a large proportion of recent Prussian orders, which are 
being pushed forward as rapidly as possible, as the Baltic naviga- 
tion will soon close. Shipbuilding prospects are idered to 
have somewhat improved. The number of furnaces in blast in 
the Cleveland group is returned at eighty-seven, while there are 
forty-six out of blast. 





ost of the establishments in South Yorkshire are stated 
to be tolerably well supplied with orders for manufactured iron of 
various kinds. The steel trade is not so brisk as of late, but the 


principal establishments are pretty well supplied with orders, 
chiefly of rails. No very material change can be reported in 
trade matters at Sheffield; but, upon the whole, an improved 
feeling appears to exist. The foreign markets, Prussia excepted, 
remain oo The iron trade of the town and district remains 
somewhat depressed. In steel there is a little doing for exports, 
but the home trade is dull. More activity is shown in armour 

lates, and one firm is said to have received sufficient orders to 

eep its men employed until Christmas. There is a moderate 
er for railway material, a preference being shown for steel 
rails, 

The ownership of steamers by railway panies, in opp 
to regular carriers by sea and ocean-going steamers, has excited 
considerable interest in ag oe and at the last meeting of the 
Mersey Docks and Harbour rd, it was di d at ider- 
able length. The board had received applications from several 
steamship owners suggesting that in their cases the port and other 
charges should be reduced in order to enable them to compete 
with the railway companies, who are diverting trade to other 
ports. A long report on the sudject from the dock solicitor was 
read, to the effect that the remissions, if granted, would result in 
a serious loss to the dock estate. The board agreed to the recom- 
mendations of their solicitor, and suggested that the memorialists 
should bring their grievances under the notice of the chamber of 
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respect to the superintendence and management of the pany’s 
affairs as the board may from time to time confer upon him or 
them, but in the exercise of such powers such managing director or 
directors, ger or gers, shall in all respects be subject to 
and conform with the orders and resolutions of the board. 

Mr. G. Arnott, of Gloucester, has invented a brick machine 
capable of making bricks not only of clay but of coal dust, concreted 
with a patent composition. The Uskside Engineering Company of 
Newport, Monmouthshire, have just completed one of these 
hines for the Compressed Coal Company, whose extensive new 








vessels are built with spar decks, and have and 
handsome passenger accommodation, in addition to large hold 
capacity. They will be propelled by twin screws to suit the 
limited draught required in inland river navigation, and will be 
fitted with inverted cylinder, geared, condensing engines of 90-horse 
power nominal, by Messrs. James Aitken and Co., Cranstonhill. 
On the same day Messrs. Laird and Co. launched from their ship- 
building yard a magnificent screw steamer, named the Berlin, for 
the North German Lloyd’s, to be employed as a first-class emigrant 
steamer between Bremen and Baltimore. Her dimensions are— 
length of keel and forerake, 285ft.; breadth of beam, 39ft.; depth 
of hold to main deck, 23ft.; to spar deck, 30ft.; tonnage, 2128 
builders’ measurement. She will be supplied by her builders with 
engines of 300 nominal horse-power, and will be fitted up internally 
with accommodation for eighty-four cabin and 600 steerage = 
sengers. As the vessel glided off the ways she was named by Miss 
©. Bickrell. After the launch the Berlin was towed to the Victoria 
harbour, where she will be finished ready for sea. 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE IRON TRADE: Confirmation of Old Prices at Preliminary 
Meeting Anticipated: Orders from America more Numerous : 
Inquiries from British America Likely to Increase: No Fresh 
Contracts on Indian Account: No Change to Note in Continental 
Requirements: Close of the Russian Navigation Season : Heavy 
Requirements for Russia expected in the Spring: The Home 
Trade; Engagements for the Miscellaneous Descriptions more 
Freely Entered into—THE TIN-PLATE TRADE —Business tolerably 
Good—THe Steam Coat TravDE: Increased Vitality—CHANGE 
IN THE MANAGEMENT OF THE] LtyNvI WorKS—THE CLYDACH 
IRONWORKS FOR SALE—BRISTOL AND SOUTH WaLEs UNION 
RatLwaY—TuHE Hirwatn Iron AND CoaL Company (LIMITED) : 
Extraordinary General Meeting—New MAacHINE FOR MANUFAC- 
TURING COAL BRICKS. 


THE ironmasters, at their preliminary meeting, unanimously 
passed a resolution to re-confirm the old scale of prices, and the 
result was as had been anticipated. In the present state of the 
trade it would have been exceedingly unwise to adopt any other 
course. Business has been westme, quiet, and list quotations 
have not been obtained, except in very rare instances, by even the 
best makers. Should prices be better maintained for the quarter 
just entered upon, of which there is a fair probability, that will 
evidence of some degree of improvement in the demand both on 
home and foreign account. Orders from America are a little more 
numerous, and it is not improbable that the exports to the States 
for the remaining months of the year will somewhat increase. 
From the British American possessions there is also likely to be 
an increasing inquiry, more particularly if the intercolonial railway 
should be proceeded with. There are no fresh contracts of 
importance in the markets on Indian account, but the success 
of the railway system in that portion of our dominions wi 
no doubt, lead to a er increase of business in that quarter. 
In continental requirements there is no change to note. 
Russian e ments for the season are being fast com- 
pleted, and it must be admitted that the Muscovite 
empire has been an excellent customer for some months 
past. Trade with that country will not recommence until 
next spring, and indications are not wanting that there will be 
rather heavy requireménts in the market for railway iron at the 
commencement of the new season. The next session of Parlia- 
ment, it is generally agreed, will be an exceedingly barren one as 





works are situated at Whitecroft, near Lydney, Gloucestershire, 
formed for the purpose of using up the heretofore worthless 
small coal thrown up from the pits in the Forest of Dean. The 
coal bricks after coming from the mill, are soaked in a rock-oil, 
and afterwards waterproofed, so that whenever a fire is needed, 
either for house or other purposes, all that has to be done is to 
break one of the bricks, place it in the grate or elsewhere, and set 
light to it. The cost, it is said, will be very considerably below the 
price now charged for ordinary coal. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


( From our own Correspondent. ) 

LiveRPOoL : The Siberia (s.)\—THE Matton Iron Fretp—PRro- 
POSED CHAMBER OF INDUSTRY AT LEEDS — Dock WORKS AT 
Hui--NortH-Eastern District: The Northumberland Central 
Railway ; Sunderland: The Tyne Piers : Jarrow: The Cleveland 
Iron Trade—State oF TRADE: South Yorkshire: Sheffield— 
RaILway COMPANIES AND STEAM SHIPPING—THE Oaks COL- 
LIERY. 


TuE Siberia, the last addition to the Cunard fleet, which has left 
the Mersey for New York, is an iron screw steamer, built by Messrs. 
J. and G. Thomson, of Govan. She is 333ft. long over all, has 
39ft. of moulded width, and is 27ft. deep in the hold. Sheis — 
rigged, and her propelleris worked by direct-acting engines, of 300- 
horse power nominal, capable of being worked up to five times that 
amount of power. The engines were made by Messrs. J. and G. 
Thomson, and on her trial trip the ship made 114 knots per hour 
against a strong head wind. The Siberia is divided by seven water- 
tight bulk heal into eight separate and completely water-tight 
compartments. She is strongly bound by stringer and deck 
plates extending from stem to stern. The Siberia will be able to 
carry 2000 tons measurement cargo, in addition to a supply of fuel 
sufficient for the outward and home voyage to and from New 
York. She is provided with four steam winches for loading and 
unloading cargo, &c. 

A limited company has been formed at Malton, for working the 
extensive mines of ironstone at Kirkham and Castle Howard 
which have recently been discovered, and which adjoin the North 
Eastern Railway and the river Derwent, about four miles below 
Malton. The company is formed for the working of about 2700 
acres of mineral, the erection of blast furnaces, and the manufac- 
ture of pig iron; and it is estimated that each ton of metal can be 

roduced at a cost of something under £2, thus competing on 
avourable terms with the Cleveland district. : 

It is proposed to form a Chamber of Industry in Leeds. The 

bjects of the projected institution are the establishment of 
voluntary boards of arbitration for the different trades of the 
town, the promotion of the study of the laws and principles of 
political economy, and the spread of art education 
among the industrial classes. 

Rapid progress has been made of late with the works in con- 
nection with the new west dock at H both as regards the 
excavations and erection of the walls. e lock-pit is in an 
ced state, and the stone walls and sill are also in a forward 





advan 
condition. ‘ The lock-pit—which will be the entrance to the dock 
from the present Humber Dock’ basin—as well as the other walls, 
are of @ massive and substantial description. In addition to the 
peed napa in a forward state the outer or sea-wall is nearly 
com: 

yee the north-eastern district we find that the Duke of 





Several bodies have now been recovered from the Oaks colliery. 





PRICES CURRENT OF METALS. 
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PRICES CURRENT OF TIMBER. 
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Barnwars In Russta.—(From our Co t.)—The ques- 
tion of railway extension continues to excite great interest in 
Russia. Lines have recently been inaugurated from Odessa to 
Teraspol, from Warsaw to Terespol, and from Balta to Olvispol. 
A company has been formed for carrying out a line from Riga to 
Mitau; a concession has been ted of a line from Poti to Tiflis; 
surveys have been commenced by the Government of a line from 
Rostow on the Don to the Black Sea; and a line will be constructed 
at the expense of the state from Koursk to Karkhow and the Sea 
of Azoff. 
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THE ENGINEER. 
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ARIS three very bulky machines for breaking and scutching, | the wool is thrown loosely, and passing on under the fan 
TEXTILE vig. —_ = | which appear to get through a good deal of work, but to the first of the fluted a te working on the comb cylin- 
A ae ' ai ibid are, to say the least, somewhat complicated in their) ders. The larger sizes of these machines clean and open 
LrHouGE to the eye of an — e exceeding i large, action. Unlike any of the a tus before described the | about 50 1b. an hour of wool contain any amount of 
-seattered, assemblage of machinery for the pre- course of the straw through them is lateral and not —_ burrs, whilst the smaller size performs rather less than half 

of fibre and the manufacture of textiles at h rollers. e | this amount of work. 


the Exhibition presents but little of novelty, that is to 
say, scarcely any combinations or improvements that 
have not before been exhibited or made public in some 
shape or other, yet a thorough-going description of the 

inery of this class in the Champs de Mars would at 
least be interesting, if not actually useful to those well 
instructed in this t branch of the industrial arts; and 
could not fail to have its attractions for all mechanical 
minds in whatever phase of the profession they 
may be engaged. But a thorough description of the 
machinery to which we refer is altogether beyond the 
province of journalism. To do the subject full justice 
would require a work of a couple of volumes, and as we 
must content ourselves with treating on the subject in a few 
columns, we necessarily confine our attention to brief notices 
of the more prominent machines exhibited for —— 
ing the numerous stages of manufacture by which fibres, 
whether of wool, hemp, cotton, or silk, are passed through 
the various stages of manipulation that intervene between 
the raw material and the finished fabric. 

First, in the machinery for flax manufacture comes the 
breaking and scutching machine, and of this class we have 
several specimens exhibited—one, Brazier’s patent, shown 
by Mr. J. E. Hodgkin, of West Derby, the others by 
Belgian manufacturers and patentees, in one of the Bel- 

ian annexes. Mr. Brazier’s combined machine for 
reaking and scutching embodies a thoroughly well 
worked out idea, and has already established itself as an 
essential adjunct to modern flax machinery. It consists 
mainly of a largé tluted cylinder or roller, on which work 
four small rollers, also fluted, resembling somewhat in this 
respect the construction of the cotton carding engine. 
The object of these rollers, like that in all other breaking 
machines, is to crush and break the woody part; but, in 
order to accomplish this the more effectually, an intermit- 
tent reverse motion of short duration is given to the rollers, 
the operation performed on each length of straw as it 
passes through the machine being, first, a long forward 
motion between the rolls, followed by a short reverse 
motion, then a second forward motion and a second reverse, 
and, finally, a third forward motion, which carries the 
ends of the flax on to receive the action of four small 
beaters fixed on a horizontal axis, which, revolving con- 
tinuously in one direction, thus obtain a double relative 
action on the flax during the time thai it is drawn backwards 
and forwards by the compound action of the rollers. At the 
same time it is maintained that the flax is so held in the 
machine as not to admit of the possibility of any con- 
siderable portion of tow being torn from it whilst the 
greater portion of the shive and the woody portion of the 
plant is being removed. The reciprocating motion is 
communicated to the central cylinder by an intermediate 
shaft which passes under the machine, carrying a cam 
wheel at eachside. This shaft is driven continuously in the 
same direction by geartmg from the band pulley shaft. On 
the side on which the cams aro arran 4 for driving the 
cylinder with what we may call the forward turn, they 
take directly on to a pin wheel staked on the axis of the 
cylinder, and drive it forward as long as they remain in 
gear with the pins. Immediately that they have passed 
the point of contact, leaving the cylinder at rest, the cams 
on the opposite side come in contact with the pins of a 
wheel not staked on the cylinder axis, but on ashort inter- 
mediate shaft which gears with a pair of single equal 
wheels on to the cylinder shaft, and P imparts to it the 
reverse motion for just so long as the cams remain engaged 
with the pin wheel. The small rollers, four in number, 
which are ranged over the top of the large cylinder, have 
their bearings pressed down by spiral springs adjustable by 
screws, so as to give any required pressure on the flax a8 it 
passes through the machine. A pair of beaters, one above 
and jone below the layer of flax, operate upon it in its 
transit from the breaking rollers to a pair of hard wood 
rolls, which deliver it from the machine, The apparatus is 
complete, compact, and well finished. 


In the Belgian annexe we find a breaking machine 
without a scutching arrangement, patented by M. Van 
Goethen, and manufactu by M. Reallier, of Brussels. 
It consists of four small fluted rollers arranged in two 

i me vertically over the other. They have also the 
intermittent forward and reverse motion described in the 
last machine, though differently obtained, and are further 

rovided with a transverse sliding motion of about half an 
inch each way, the upper and under rolls moving at thesame 
time in opposite directions so as to assist in grinding the 
straw between them. We are, however, much disposed to 
think that this latter motion is objectionable, as any 
transverse strain must be liable to injure the fibre. 
Beside this machine is another breaker, the property of 
M. J. L Lefebure, of Brussels, It has a pair of short 
20in. cylinders placed one over the other and deeply 
fluted. Round each are a number of small fluted rollers, 
between which and the large ones the flax passes, making 
nearly the entire circuit of both rollers in a kind of figure 
of 8 fashion. The way in which the small rollers are 
mounted and pressed against the flax is worthy of notice 
from its extreme simplicity. The spindles at their ends 
are carried in small rectangular blocks of hard wood, 
which fit into slots in the framework of the machine, 
arranged radially from the axes of each of the cylinders. The 
ends of these blocks of wood stand out all rourid clear of 
the framework, and each has a half-round jaw cut in it to 
take a hard twisted hemp rope, which passes round the 
entire series, and one of its ends being drawn by a 
strong spiral spring and the other secured to the frame- 
work, it presses the smaller rollers on the flax with a 
uniform and easily regulated force. The action of this 
machine appears to be continuous, and the great length of 
fluted surface over which the flax is meant to pass is 
relied a for perfectly breaking the straw. 

M. Mertens, of Chel, near Antwerp, is the exhibitor of 


tudinal, as referred to passing it thro 
straw is fed in handfuls on to the lower o: 


a ox of endless 
| bands or chains formed of wooden blocks, which constitute 





its links, each about 4in. wide and 18in. long, jointed 
together end to end with pins, the ends fitting into one 
another’ in a step-like form after the fashion of ee 
Boydell’s endless railway. These chains, which each have 
a course of some 12ft. or 15ft. long through the machine, 
pass round an iron framework which carries small pulleys 
running in a ve on the inside of the links. The upper 
and under coils of the chain are pressed gently together so 
as to grasp the flax as it is fed to them and carry it, in the 


case of the first machine, past a series of beaters revolving. 


at a high speed. Issuing broken from this process the 
straw is taken, by a similar endless chain arrangement, 
through the scutching mill, whose beaters remove the 
shive and deliver the flax completely finished at the 
further end of the apparatus. The arrangement has 
some originality, but the machinery is very roughly 
got up, and we doubt very much the permanence of the 
ricketty-looking wooden chains, whose motion, in conse- 
quence of the sharp curves they have to make and the 
great length of the link, is jumping and irregular. 

The third machine, by the same maker, which we have 
not seen in motion, seems to be a combined breaker 
and scutcher. The flax and straw is hung in long bundles 
vertically between a pair of boards together so as 
to hold it firmly, and the straw hanging down from these 
boards, is carried horizontally between a pair of rapidly 
revolving barrels, and broken and scutched in its transit. 

In the French machinery gallery we are without an 
exhibits of flax-preparing machinery, but Mr. John Ward, 
of Lisle and Ghent—establishments founded so far back as 
1841—exhibits a large and admirably-finished flax combing 
machine, in which the material is hung vertically from a 
long movable pair of iron frames, and lowered to the action 
of revolving carding drums. Near it is also a rather com- 
a wool cleaning machine, by M. Maltheau, of 

Ibeuf; but the chef d’euvre in the way of wool cardin 
comes from Grenoble, and is to be found in a very crowd 
part of the gallery a little way on. Peculiar ideas as to 
ornamentation with green wooden snakes, griffins, and 
mermaids seem to have taken the place of anything like 
efficiency of design or solidity of construction in this cer- 
tainly remarkable piece of mechanical engineering. The 
wool is fed by a piece of endless cloth on to a card with 
very coarse pins lying on the bed of the, machine. The 
shape of this card is segmental, and over it reciprocates, 
with a kind of pendulum action, a similar segmental card, 
hung from a ricketty iron framework. This pair are sup- 

sed to deliver the wool to a second similar pair of cards, 
“ which it is assumed to be finished. A small vertical 
boiler and engine are provided to drive the machine, and 
the whole is mounted on four wheels, which would be 
somewhere about competent to carry a patent double 
perambulator with an average weight of babies. This 
machine has not obtained a grand prix, and will, therefore, 
not be immortalised in France. 

Messrs. Houget and Teston, of Vervier and Aix-la- 
Chapelle, amongst a large and varied assortment of ma- 
chinery, most of it of first-class character, which they ex- 
hibit in the main building and the annexes, havein the former 
a very complete installation of wool preparing and yarn 
spinning machinery. They begin from the washing of 
rough colonial wool as it comes from the sheep’s back. 
This is accomplished in a series of troughs, into which the 
wool is fed by rollers, which serve partly to open it and 
break up any larger clots of dirt with which it is con- 
taminated. ; Ma them it falls into the water of the 
trough, and is carried forward, opened, and thoroughly 
washed by a series of trident-like forks, which have a com- 
pound motion imparted to them, consisting of a combination 
of a horizontal reciprocating motion and a vertical rise and 
fall given by a long cranked shaft which crosses the trough 
at the point where each fork works. As the motions of 
each contiguous pair of forks cause them to cross one 
another at one point of their stroke the wool is handed 
forward from one to another, until at length it arrives at 
the extremity of the series, and is delivered on to an 
endless band of narrow linked plates, off which it is taken 
by two pairs of squeezing rollers like those of our English 
clothes-wringing machines. The first of the series of tanks 
is called the “ trempeur” or soaking tank, through which 
the passage of the wool is slow. The next is called the 
disintegrator, in which more force is used with the forks 


to tear it up whilst passing through a bath of tepid alka- | & 


lised water. The last is called the rinser, in which the 
forks have a more rapid motion, and a constant stream of 
clean cold water is passed through the bath. Each tank is 
furnished with a perforated false bottom to allow of the 
immediate separation and settlement of all foreign matters 
washed from the wool. 

The next machine in the series takes up the treatment of 
wool at a point somewhat corresponding with the breaking 
and scutching of flax or the ginning of cotton. It opens, 
breaks, and beats the wool, and leaves it ready for carding. 
This part of the operation is rendered exceedingly difficult 
in the case of River Plate, Hungarian, and North African 
wool by the presence of enormous quantities of burrs. 
These troublesome substances are expelled in MM. Houget 
and hepa ve oe Se rapid action of a set of 

ved wooden rollers working close to cylinders carryin 

slightly projecting combs, which, working at a slow aul 
uall on the staple, whilst the grooved rollers 

t back the burrs into a receptacle, from which they are 
removed from time to time as they accumulate. A self- 
feeding arrangement has been recently added to this appa- 
ratus, which, besides saving labour, distributes the feed 
more regularly, and allows the wool to be cleansed from 
any loose dirt and dust by passing it ually under a 


powerful fan. It consists simply of a wide endless band of 
wooden laths starting from a vertical hopper, into which 





| 


| 








In an annexe in the French park there is a large wool- 
washing arrangement exhibited so similar to that of 
Messrs. Houget and Teston that it is unnecessary to 
describe it separately. Both houses seem to claim priori 
in application of the system, but we are without any evi- 
dence as to the merits of their respective pretensions. 





PARIS EXHIBITION. — GIGANTIC RAILWAY 
STRUCTURES.—VON RUPPERT’S SYSTEM OF 
BRIDGES. 

No, IL. 
In our preceding articles (see Tut Enerneer for Septem- 
ber 13th, page 219) we have given a brief account of the 
principles described in general terms, of these great bridges 
and of their constructive arrangements. It now remains to 
place before our mathematical readers a reswmé of the more 
rigid analytical examination of those principles, with which 
we have been- furnished by Von Ruppert. From the con- 
densed form in which this is given by its author, the reader 
will find himself compelled, in several places, either to take 
the integrations given upon faith, or more or less labo- 
riously to develope for himself up to the equations given; 
brief, however, as is the form, the investigation itself is ex- 
tremely clear, and, for practical purposes, sufficiently 
ouneil The investigations which a few weeks ago we 
gave of the resistances to flexure of the piers of La Cere 
and Busseau D’Ahun viaducts of M. Nordling will be found 
in several points to touch those of the questions now 
discussed, which relate to the flexure of the piers, here 
encastré to these undulated girders. Indeed, some 
matters referring to the lateral flexure of iron piers care- 
fully examined by M. Nordling, and which bear directly 
upon the structural method of Von Ruppert, do not as yet 
appear fully to have engaged the attention of the latter, 

e.g., the point of maximum flexure in the altitude, a care- 

ful attention to which, in structures of this vast size, may 

undoubtedly be made seriously to diminigh the material in 
the piers in relation to the resistance required of them. 

o doubt this will engage the attention of Von Ruppert 
in the forthcoming great volume and atlas which he has in 
preparation with a view to the complete elucidation of his 
system of bridges, 

If ultimately we throw into an analytical form the prin- 
ciples which led us up to the constructive conclusions which 
we have previously enunciated by the less rigorous logic 
of words, we find. ourselves in the face of considerable 
difficulties. Continuous girders, crossing several openings, 
and taking the place of a series of separate girders, have 
been executed for more than ten years past in many great 
and magnificent iron bridges. Many excellent engineers, 
whose works practically answer every theoretical require- 
ment as to the molecular actions* called into py, have fre- 
quently employed them with much success. In the attempt 
to determine beforehand the different sections for the girder 
we shall first point out the more special analytical difficul- 
ties. When the calculation embraces al) the qualities 
having an influence on the result, and some of which 
are not constants, functional expressions are obtained 
which are difficult of practical application, The succes- 
sive changes of section of the booms, for example, pro- 
duce variations in the moment of inertia of such section, 
and thus arises the greatest difficulty, or, perhaps, impos- 
sibility, in solving the equation of the neutral axis of the 
girder when distorted under a load, and it is precisely in this 
equation that the moment of inertia becomes so important. 
These theoretical difficulties have been studied in a most 
ingenious, and yet practical, way by the late M. Schinz, a 
German engineer enga; on the great bridge over the 
Vistula, at Dirschau, which unites the Prussian and Russian 
railway systems, and who, for this pu had recourse 
to the method of calculation termed “ révision,” or approxi- 
mation. He also investigated the influence which a diffe- 
rence of level, in the points of support, exercises on the 
reactions of the piers, and through them on the moment of 
flexure, a question which M. Classeyron also has made the 
subject of very complete and important inquiry. 

hen once the moments of flexure and the shearing 
strains are determined, the investigation of the strains on 
the booms and diagonals offers no further difficulty, and, 
indeed, is simplified by the simplicity of the mode of con- 
struction of the bridge. If there are some difficulties in 
the calculation of continuous straight girders there will 
certainly be greater ones in that of a continuous parabolic 
irder in its improved undulating form. Were the piers 
absolutely rigid the — might be considered as encastrées 
or fixed at both ends; but in reality, as soon as the load 
comes into play, the piers absorb a portion of the moments 
of flexure, and bend however slightly, and by the move- 
ment of the springing of the arch, and by the motion pro- 
duced by such flexure, they transmit a certain strain to 
the neighbouring roadway. 

In order to make the following theory better understood, 
we must urge pointedly the difference there is between a 
continuous girder resting freely on its supports and one 
which forms one connected structure with the piers. We 
shall suppose, in either case, that the girder spans three 
openings, of which the centre one only is loaded, 

To avoid useless complication, we only examine the 
effects of an ny | load, that is to say, an extraneous 
and partially applied load, which will be quite sufficient for 
our present pu 

In an ordinary continuous girder (Fig. a only re- 
actions at the supports B, C are ll ob e moment of 
flexure, in the case where A, B, C, and D are on the same 
level, are a maximum at B, C, and disappear at A, D. It 
is otherwise with a girder which forms one piece with the 
piers. If the. piers were absolutely rigid, the roadway in 

* The application of this term made by Von Ruppert is rather unusual In 

English. What he means, in its most general sense, by “the molecular 


actions” In a is the of its material — in duration, and 
SGn-tuswninetedamaenbueaian ” 
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the middle would be independent of the other spans, 
dail o-would bes cnee in which the gi would be com- 
Pietely encastrée. The moments of flexure in the case of a 
uniformly distributed load on this span would be repre- 
sented by the curve b, m, d (Fig. 2). 

Let 7 be the load per unit of length, 7 the span, we shall 
have— abmed=s git 


— 
ma= gl. 


But since the piers are not absolutely rigid, other con- 
siderations come into play. In the piers which are flexible 
in proportion to the elasticity of their material, the moments 
of flexure will be equilibrated by molecular action, and the 
moments due to the land spans,as a& and cl. Let us 
henceforth devote our attention to this fact, which will be 
the starting point in the composition of our theory. The 
flexure of the piers depends— 

a, on the height of the piers; 

6, on the moments of inertia of the sections of the 


prer; 
¢, on the coefficient of elasticity of the materials of the 


pier. . 
As soon as the pier begins to bend, the moment at the pier 
at once falls to its value of 1 a b toa b,, for example: 
in the middle, on the contrary, where the moments are 
positive, the moment increases, and becomes, for example, 


bd 
< =m, n, to mn, what it was before. 


The flexure of the piers gives rise, in the land spans, to 
moments such as a, p and ¢, /, opposed to the first, and 
which soon arrest the motion of the piers. The result is, 
that bb, ,mm,,dd,, as well as the quantitiesa a, and 8 ,, 
which indicate the variation in position of the two points 
aand § where the moment of flexure disappears, are very 
small, and are smaller in proportion as the span is greater— 
a circumstance essential to the utility of this mode of con- 
struction, as we shall see further on. 

If we represent the results thus obtained graphically, 
the dotted curve, Fig. 2, shows the variation of the 
moments of flexure of a girder fixed at both ends; the full- 
fine curve, that of the moments when the continuous 
girder becomes one with the piers and the piers oppose no 
absolute resistance to the strains, arising from this arrange- 
ment. The ordinate a b,, represents the moment tending 
to bend the pier towards the middle of the span; a &, is 
the moment to which the bending of the pier gives rise in 
the adjacent span; lastly b b,, is the moment absorbed by 
the molecular actions in the pier. These three moments 
will always be in equilibrium with each other and will 
appear in each pier. The figure shows, in fact, that, 

ak+kb,=ab,. 

We shall have occasion to make extensive use of the 
aforesaid truth, which is of the utmost izaportance. The 
three moments of which we have just spoken depend on the 
deviation of one pier, arising from the quantities indicated 
above by (a), (b), (c). 

The preceding shows sufficiently plainly that any search 
for a direct equation would lead to far too complicated 
functions on account of the multiplicity of conditions 
which would have to be taken into account. We, there- 
fore, cannot adupt a direct method except to establish the 
theory of continuous’straight girders, and we shall take no 
account of the variation of the moment of inertia arising 





from variation of section. We shall adopt indirect solu- | 
tions in preference to the direct method. 

Even with this restriction the expressions will take 
rather complicated forms, as we shall see. Nevertheless, 
any intelligent engineer, wishing to apply the calculations | 
to a particular case, will always find means to simplify and 
dhities considerably, according to the degree of exactness 
aimed at, by interpolations, the substitution of coefficients, 
graphical construction, &c.* 

The same difficulties reappear when we come to the | 
determination of the shearing strains, since these depend 
on the moment of flexure. And further, even when the 
moments of flexure and the shearing strains are known, 
the investigation of the maximum strains to be borne by the 
boomsis still rather complicated on account of theircurvature. 

For it is, first of all, necessary to investigate the mode of 
distribution of the load which brings the piece under con- 
sideration into work, in one sense or the other—into 
extension or compression—and not till after this pre- 
liminary inquiry can we proceed to the determination of | 
the maximum strain to be supported by this same piece. 

The following is the inethod we propose to adopt in these 
inquiries :— 

Ist. Investigation of the molecular actions—supposing 
the piers absolutely rigid. 

2nd. Determination of the variation of the strains when 
taking note of the flexure of the piers. 

3rd. Determination of the strains acting on the various 
pieces of the structure. 


1,—INVESTIGATION OF THE MoLecuLAR ACTIONS supPpos- | 
ING THE Piers ABsoLUTELY Ricrp; 
(A) Mippie Spay. 
Fig. 3.—Let A B, Fig. 3, be a girder fixed at both ends, 
whose length is divided into m, parts of length = a, each 
of such points beng loaded with a weight p. The two 


A and B 


—_— 


° ° 9 
extreme points o and m carry a weight = £ a 


also represent the reactions of the supports of the girder. 
Let M., M,,und M.,, be the moments of flexure correspond- 
ing to the points 0, ., and m. In order that there may be 
equilibrium it is necessary that the sum of all the vertical 
forces applied to the system shall be nz/, that is to say, 
A+B=mp A a aren 
A and B being exactly similar in geometrical form and in 
application of load, it is needless to say that A = B; there- 
fore, by Equation 1, 
A=B==F .. wie 








* Such expedients are, in fact, slways used for the re iuction to practice of 
special and novel uf important projects. j 


| cally with reference to the centre of the span. | 


| get at it equally readily by calling to mind that 


Imagine a section w v, made at the point 2; it will then 
be rei | that the moment ing from the molecular 
actions shall be equal to that from the exterior forces. Let 
us take the moments in relation to the point 0, We shall 
have, 

M,=Asa—p (a +2a+4..(e—l)a +22) 4 M, 

Summing this series and replacing A by its value in Equa- 
tion 2, we shall have, 

M, =m pa= —pa~ EE ieee oie oie 

Let E be the coefficient of elasticity of the material of 
the girder, J the mean value of the moment of inertia of 
the section—considered as constant to facilitate integration. 
We shall have, from Equation 3, for the equation for the 
altered neutral axis, 


d? £ a x? 
EJ? Y= ay hee 
— "ss - 

and integrating this equation, 

dy ax a . 
Bd == See a UP See ¥ 

3, eee -y PS a+ M,« + Const. (4) 
The constant will be 0 in the case of an absolutely rigid pier, 
since the tangent “ = 0, when «= 0 at the point A. 


F illite, FIG. 
\ 





as a ft ree 
sing Equation 2a to establish ifferential equation 
for the modified neutral axis, we have 





EITY=—AvateM, 
d x? ? 
from + = 0 tox = 2. 
By integrating this ne we get 
_Jdy_Az* M 
=7,7=- at+M.r ... (@a) 


If we put «=n in this equation, and denote by a the 
— subtended by the tangent to the curve at this%point 
and the axis of the abscisse, we have 


EJ tana=A* a+M,n ... (6a) 
By integrating Equation 5a 
2 
EJy=A@a +M,.. . 6 Gua) 
If, again, in this equation we make z =», and that we 
denote by / the fléche, or bend of the curve at this point, 
we have n? n? 
EI f=Aq= o+M, — o 0 6 « oe 
If we express the differential equation for the modified 
neutral axis with reference to Equation 3a we have 


J d? 
EW 7 =ArcatM+(n—2)aq 



































Ld] 














We have then, | 


Eso! =m pa" — pa a+ BI! oie oo SO} 


“Considering that in this equation it is necessary that 
dy _ FS . 
—” = 0 when « = m, and we find 


M,=—j;m*pa .....-. 6) 
We have put M, in place of M,, when x = m, because 
M, = M,, for exactly the same reason that A = B. Let 

us substitute its value for M, in Equation 3, we shall get, 
M,=mpa~ —pa a ee (7) 

= 2 2 12 . . . 

This is the equation of the moments of resistance, or in 
other wores, it shows us the moment of resistance at any 
point in the girder. It may be observed that it is of the 
second degree in «, and that the curve of the moments is a 
parabola. The apex of the parabola corresponds to the 


| 


‘ m , ° . ‘ = 
abscissa xv = oa . Introducing this value into Equation 7, 
we have, 

1 . 
M =—pam*. .. «++ 8) 


2 3 

a 
To find the position of the point of intersection of the two 
booms we must find the points where the moment 
M, vanishes. If, in Equation 7, we put M, = 0, we have, 
rt —nsr= = 
6 





whence, 
ort jor2it m} ie cok oo (9 
1 O°'789 m 4 | 
Thus there are two points of intersection placed symmetri- | 


As to the determination of the shearing strain V, we 


2—A—p2, 
which, by Equation 2, means that 
ry m \ 
v.=p(2 —<) ete, ny tr kes . ee 

Equations 1 to 10 teach us at once the reactions of the | 
supports, the moments of flexure, the shearing strains, the | 
curve of the modified neutral axis, and the tangents of 
these curves, always supposing that each point of division 
of the girder be loaded with the weight p. 

Let us resume the inquiry for the casein which the n® 
point only of the lattice girder, divided into m parts, shall 
be loaded with a weight 7, always supposing the piers 
absolutely rigid. We shall only draw the axis of the 
girder (Fig. 4). If we repeat once more the equations of 
equilibrium we shall have 

0=Ama—M,+M, —(m—n)aq. . (1A) 
Then for the value of M,, supposing + < 7 (section u v)— 
Mim AsatM@ .....- @&® 
and for <> n (section x y)— 
M,>=Awa+M,+(n—a)aq. . . (Ba) 




















an equation true for all the abscisse between «=n and 
z= mM. 
Integratiou gives 
dy x? { x 
EJ —- =A a+, —-. . 
pd g ttMeine 7) 47+ Const (9a) 
When 7 = n we have pa = tan. a, and since the curve 
= 


of the neutral axis is continuous the constant for Equation 
94 may be determined by making use of Equation 6a. 
We get 

Const. = aq ‘ 
which gives for Equation 9 


pidy ra at nt 
EE” =A M, x ( —=-") 
ae g t+ Mat (ne -—s aq (10a) 





7 


When x = m we have again ay = 0, and 
da 


m 


o— Ama +M,m + (ma—s—") aq . (11a) 


Integrating Equation 10a we get 
3 e2 7 2 3 2 
EJy=A“_a+M,~. (" oso *) uy + const.(12A 
y 6 ” 2 bi 2 6 2 4 (12a) 
When «=n then must y = f,and combining this with 
Equation 8a we get 


n? 
const, = r ag. 
Equation 12a then becomes 
x’ M, x? naz* 2° ate, n? 
EJy=a™ 24% 2 =) 134 
y g 3-1 s ; at G Jame) 
when «= m, y= 0, and Equation 13a becomes 











jom=e +M,4(" mn lag (14a) 


2 6 2 
Multiplying Equation 114 by m we find 


Am? a m nz m 
= EE aw tia at eames MD 
2 + m* + (2m 2 5) q 


) 


and multiplying Equation 14a by 3 
3nm*  m? _ 3n*m_ n> - 
2 i ede ) q 
Subtracting the first of these equations from the second 
we get : 
aw Mi, m* , fam*® os n ) 
one eA n>? m + 2 aq 
whence 
M, =——” (m—n)? aq. . . (18a) 
m* 
Equation 11a gives 
an ag (m? +n? —2mn)—2M,m 
at m* a : 
which, by substituting the value for M, given in 15a, be- 
comes 
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qa [cm $nt—2mn)+ 2” (nt nt — 2.2) | 





A= 








m* @ 
Ag +28) (m—*) )? (164’) 
m* 
whence ‘ 
Beg 2 — 3m 98%) (16a) 
m$ 


Introducing the values in 154 aud 16a into Equations 2a 
and 3A we get 


ie 3—3mn?+2n3 = 
M,=ga “= dat 2 m)*aq (174) 


m 
This equation, obtained by the help of No, 2a, is true for 
all values between = 0 andw=n, It is of the first 
degree in «x, that is to say, it represeuts a right line with a 
maximum ordinate when x=. The line ab, Fig, 5, 
corresponds to Equation 174, and we have 








ad=M,2,f=M, bn=M, 
Equation 3a gives [18a) 
M,=qa (2? —3man*) , , (n3—2mn* + 2m*n) | * 
m3 m? 


This equation, derived from No. 3a, is true for the abscissee 
from «=n to x =m; it also represents a right line 
having its positive maximum when z = %, and its negative 
maximum when «=m. When « = x the two equations, 
174 and 18a, become identical, and we then have 


_. 2* 

i,.= — (m—n)*aqg .. ~ (19a) 
making =m. In Equation 18a we find 

M,=—™ (m—n)aqg .. « (20a) 

m* 

We then find B from Equations 4a and 16a, thus— 

B=g (Smn*—2n?) . « (21a) 

m* 
As to the shearing strains, we have, when x < 2, 
= ae 


When z > 2 


V,=A— . 
Equations 22a and 23a show that V, is independent 
and changes in value when 7 = n. : 

Equations 14 to 23a now put us in a position to give, 
under the above hypotheses, all the quantities concerned in 
the construction of the span. 

We must draw attention here to the great facility with 
which M, is determined by means of the values M., M,, 
and M,,, remembering that the equation giving M, is of the 
first degree. The equations already established also enable 


(23a) 
of 2, 





us to determine by the foregoing hypothesis the moments 
of flexure and the shearing strains for the middle span. | 

Let us pass on to the consideration of equilibrium in a 
land span, always supposing the piers absolutely rigid, and | 
distinguishing the two cases of a uniformly distributed load 
and of one applied at a point ~ of the girder. 


(B) LAND Spay. 
Fig. 6.—In the land spans one of the extremities of the 
irder is fixed, A (in Fig. 6), while the other, B, rests 
Sool on its support. Let p be the load carried by each of 


the points, m, of the girder, C the load carried by the two 


extreme points 0 and m. We have to determine the re- 
actions of the support A and B, the moment of flexure, M,, 
for any point, x, of the girder, and the moment, M., acting 
on the point 0. As before, let a be the distance of the two 
consecutive points of application of the load; we can then 
have the equations— 

)+™. 


A+B=™m, p 
M,=Aza—p (a+ 2a+...(@—lha+t 

M.=B (m—z)a—p (at20+... (m — 2 —1) a+ (m—z) 5) 
and 


M—Bm,a+p (+ 2 fo. -(m, 1a + Ba) =0 | 


x 
—@ 
2 


By summing these series these equations become— 
A+Bom,p .. oe 


oe (18) 
M,= (As—?*")a+M. SE 


(28) 





| relation to the point 0; we have, when 0 A= wa and 


| If we denote by 





M, = [B(m, —2)—p%—2"]a + G0) 
M = (Bm,—2™')a : & <a ee 


Equation 38, which shows the moment of flexure for the | 
section z, brings us to the differential equation for the | 
modified neutral axis. By integrating we get— 


Jdy_ a? ma x? m,? a 
EV !=(B (me—=)+” 7? ¢ e—Ps ] a+C . . (5B) 


; E 
There is no need to add the constant, since 5 = 0 when | 
z 


2=0. Whenz=m,; ou is the tangent of the angle | 


| 
subtended by the tangent at the point B and the axis of 
the abseisse. If, then, we call this angle a, we have— 
ten.a —2 BP ™,*—p™,° 
a = ——_1___ -— @ _— 
6EJ 
Integration of Equation 5B gives 
oa 2 Bet pms pmia pax 
Ely [ Bm, 5a eee =| a+O.. (78) 
Here again there is no need to add the constant, since 
y= 0 when « = 0. 
Equation 78 gives us the deflection, y, of the girder for 





(68) 





any abscissa x, whatever, of the girder. If in ion 7B 
we make x = m, then must y = 0, and we have 
o— Bm? _pm,* 
. 3 8 

whence Batipm .. +. 8B 
and from Equation 1s, (6) 

sed A=ipm, ..... . (9s) 
Bringing the value 88 into Equation 48, we have— 

M,=—1ipm,?a - (10) | 


In like manner Equation 2p 
pz 


2 


mes 


5 1 
M,= (> pm, 2— —Zem,")a - (11B) 


To find the abscissa where M, = 0, we must then solve the 
equation 
0= 22 _spm, c+ ppm ,* 


whence 


(128) 


4 
Fig. 7. uation 118) shows that the curve representin; 
the asda of flexure is a bola. To find its apex let 
us find the value for x, which corresponds to the maximum 
of the moment of flexure M,. By differentiating Equa- 
tion 118 and making the differential equal 0, we have— 
5 


= pm, —pz 


8 
whence, 
5 


= a ee ee ee 


(138) 


This shows that the moment of flexure attains its maxi- 
mum at the same distance from the pier as in the middle 
span. It is important to remark also that the two 
moments of flexure, M,, acting on the two sides of the pier, 
have the same absolute value, as will be seen also by 
comparing Equations 10B and 68 with regard to the 
respective lengths of the two spans. This proves that in 
case the load is evenly distributed over the three spans 
the piers will undergo no bending strain; it results that 
all the expressions hitherto established on the hypothesis 
of the absolute rigidity of the piers are still more imme- 
diately applicable in this latter case. It remains to 
cnuilies e case in which only one point n of the lattice 
girder is loaded with a weight g, Fig. 8. We shall again 
only draw the longitudinal axis of the got. The 

e conditions 


@ 





following are the equations which give 
of equilibrium :— 

FIC 

i 

| 

| 

| 

| 

| 

J om 

FIC.8 








jam a = - 36 





bid — 
ot Y 
¢ 
aes I Ne 
Y fy 
A+ Bme .... ° (1c) 
iX=3 a—qna (2c) 


F » = Bm, a- ee 
Imagine the section wu v, Fig. 8, and take the moments in 


e2<ni— 
M,=B(m,—as)a—q(n—az)a . 
Again, in the section x y we have, when x > n 
a Bim, —s)@ « + sts & (4c) 
Referring to Equation 3c we shall have for the differential 
equation for the modified neutral axis :— 


(3c) 





dt 4 
EJ 7s = Bim, —2)a—g(n—a)a . (60)| 
and by integration— | 
dy xr xe \ 
EJ dr — 8B (m, 2— *)0—a(n2— q )a+e (6c) } 


There is no need to supply the constant, since when 

dy 

Ut egg 

‘ 8 the angle made by the tangent corre- | 

epoaiing to the abscissa x = n, and the axis of the: 
abscisse, we shall get by Equation 6c :-— 

2 


2 
EJ tan. B=B(m,n—" )a—To 
_ {Bim, n—n*)— qn? 
tan p= (ye 
Integration of Equation 6c gives— 
2 3 2 
EJy= Bim, _ - — 


xr=0 


a 





(7e) 


x 


6} ¢ (8c) 


T—¢)e-9 2 
From Equation 4c we have— 
d*y 
EJs 
And by integration 
a/ —B =) 
Jizz m,%— 3) a+ const... . . (9c) 
dy 


dz 


= B (m,—«)a 


When + = n, 
tion becomes— 

EJ tan. B=B (m, n— 
whence, 


= tan. 8, and in such case this equa- 


n? 
=) a@ + const. 

B (an, n— 
tan! B= ey + (106) 


Since the curve of the neutral axisis continuous, there 
is only one tan. 8, when 2 = n, which is the same thing 
as saying that when « = n, Equations 10c and 7e.are 
identical. We also find— 

n? 


Const. = — ga > 
and Equation 9c therefore becomes— 
dy a n* 
EJ7, =8 (m, 2 — \a—¢ ye: 
Integration gives 
a x 
EJy=B(m, -—*\a—g g 7 «+ const. 
When x = m,, y = 0, and we then have — 
3 


p)a+e 


(11c) 


n? 





m 2 
O= BS a—q™s— a + comt, 


whence, 
n? 


5 Be) 


Const, = am, ( q 3 
and, consequently, 

a 2 3 s * Bm, 
Bs ymo[ (5 — F)— a8 +m (05-24) ]on9 
When x = n, Equations 8c and 12c become identical, 
which leads us to the determination of B, we find— 


3m,—n 
B= (“F5*) as a 


and from Equation lc— 














2m,>—3m, n*+n° 
A= (= _ . “Ya vice. CC® 
From Equation 3c, and when « < », 
a= * m,? n? — m, n—3 m, pe pmsninen tims] qa. (180) 
From Equation 4c. and when « > 2, 
3m,*n*—m, ni'—3m, nx+ni ev 
M,=ga[_ A . 2m, ; ] ae 
3m, n—n* —2m,* _ 
M,=ga[_ : 2m,* . ] oe .. (li¢@ 
3m,?*—4m, 2 + n® 
M, =qan*® ( _ 2m, ? ) — (18¢) 


Equations 16c, 17c, and 18c, are all of the first degree 
in «; they represent then right lines, of which one com- 
mences with M, and attains its maximum with M,, while 
the other vanishes with M,,. Finally, as to the shearing 
strains, exactly the same considerations are applicable to 
the present case as to that of the middle span (see above.) 

(To be continued. ) 


THE CROSBY SANDS EXPERIMENTS WITH THE 
MACKAY GUNS. 
(From our Special Correspondent). 
Liverpool, Thursday morning. 

THE weather is unpromising for the trials of the Macka guns 
this afternoon, but it is improbable—with the presence here of 
numerous distinguished officers—that there will be a similar post- 
a ere asin 1864, when attendance at the ome was equally 

orbidding. The probability is that the trials will proceed, no 
matter what the weather may be. After the elaborate experi- 
menting of the Ordnance Select Committee, and the thoughtful 
papers bearing on those labours that are recorded in the pro- 
ceedings of the Royal Artillery Institution, there appears to be 
only two points left for solution by Mackay. He, with the same 
diameter and the same charge, may so sensibly increase velocity as 
to render the adoption of his system needful, or, let us say, 
desirable; and not now, but eventually, he may offer us great 
diameter in cheaply constructed cast iron guns, against which 
there may only be the one drawback of overwhelming weight for 
support on a ship’s broadside. The point, we take it, to-day is 
veadian we are to have a demonstration that the velocity of the 
Mackay projectiles exceeds the velocity of other projectiles. 
so, then in conformity wit. the inductions of the Special Com- 
mittee on Iron and of the Ordnance Select Committee, a shot weigh- 
ing 35°875lb. with a velocity on impact of 1°920ft., is equally 
destructive with a shot weighing 106°625 lb., that has only avelocity 
or impact of 1°110ft. 

Of programme there is none, or, at least, none has transpired. 
It is understood that Mr. Mackay will mainly place his guns and 
targets at the suggestion of his distinguished visitors. Is the 
range, the accuracy, the velocity, or the penetration of the 8in., 
the 6in., or the 3in. gun desired? then shall the guns be laid for 
the 8in. target, the Agincourt target, the 5in. target or the 2} in. 
target. Is the effect desired of cast iron shot or steel shot, of cast 
iron shell or steel? then let the guns be loaded as desired. This 
is the understood programme, and its novelty is perhaps justified 
by the desire of the inventor to avoid the necessity of further 
experimental trials at his own expense. In our next we 
furnish tracings of the guns and targets before and after firing, 
thet the scientific reader may be enabled to form an opinion for 
himself from the results. 











AUSTRALIAN AmBer.—A curious discovery, that of a mine of 
amber, has been made at Grassy Gulley, near Rokewood, and some 
men are now at work at the mine, and others prospecting for the 
same mineral in the vicinity, A professional mineralogist of 
Ballarat thus reports on the substance found :—‘‘The resinous 
substanee left with me for examination is undoubtedly amber, and 
has not previously, to my knowledge, been found in this 
making, therefore, another addition to our colonial minerals. 
colour of the said substance is brown, streaked yellowish white, 
transparent, coneheidal fracture, lustre waxy. Specific gravity, 
1.1. Acquires resinous electricity by frietion; contains empyreu- 
matic oil and .succinic.acid, and corresponds in all ether respects 
with the brown amber of Europe.” 

Tue 15-1. Gun.—Mortifying as it may be to national pride, 
yet it ought to be owned that the British artillerists have been no 
more startled at the performanas.of the 15-in. smooth-bore at 
Shoeburyness tham we ourselves were at its rmances but a 
short time previous at Fortress Monroe. or years after the 
monster cast iron ordnance was introduced into active serviee.it 
was fired with charges ridiculously small, and in the “m: 
especially, the practice with the gan was simply boys’ play, 
navy, from its greater need of the in service, was first to 
give a tolerable though still small—-ch of powder to the gun. 
The army, half ashamed of nelsbeciandiioans compared with the 
other branch of the service, at length made a. vigorous posh, and 

“~ 





experimented successively and successfully with 50 
70 Ib., 80 Ib., 901b.. and at last 100 Ib. of mammoth powder, 

so in fine demonstrated capabilities in the gun which were, it must 
be confessed, as little suspected by its original as they are 
by the English to-day. all honesty, therefore, we must say 
that the big 15-in. cast, iron smooth-bore is, in some respects, 
much like what is called in billiards a ‘‘scratch.” Of course 

fact does not alter at all the positive, intrinsic capabilities of the 
quaenth the ensannnpealllliiies of its class.—New York Semi- 
Weekly Times. 

TRANSFORMATIONS IN PARIS.—An immense place is in course of 
formation near the site of the oldest fountain in Paris, that of the 
Chateau d’Kau, where the new Boulevards of Prince Eugéne and 
Magenta join the old ones of Saint Martin and the Temple ; 
space laid open by the junction of these four grand is very 
large, and in the centre of it a place is being prepared for a 
magnificent fountain, around which will be broad 
pedestrians, who will thus escape the dangers arising from the 
meeting of so many roads at one spot. But the most remarkable 
work of the kind is the transformation of the famous old hill of 
Montmartre and all the surrounding district ; the new Boulevard 
Magenta is being carried through the district, and will eventually 
communicate with a grand new road to eonnect Paris and Epinay ; 
and the Butte Montmartre, like its sister, the Butte @haumon 
after supplying Paris with plaster for centuries, will be connee' 
with a large public garden. Those who visit Paris before the ter- 
mination of the Universal Exhibition, and desire to form an idea 
of the itude of the demolitions and changes carried on in the 
streets and roads of Paris during the last few years, should 
not fail to visit the two spots in question.—Socicty of Arts 
Journal, 
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PARIS EXHIBITION. — THE ROCHETAILLEE | 


RESERVOIR, UPON THE TORRENT OF THE 

FURENS, AN AFFLUENT OF THE UPPER 

LOIRE. 
Tue impounding of waters, flowing as we say to waste— 
losing sight for the moment of the ceaseless useful effects 
of running waters in the great cosmical machine—and pre- 
serving them in masses more or less great for human uses, 
is, perhaps, one of the very earliest of the directions in 
which the labour of man, guided and stimulated by his 
intellect, was employed to better his estate by acting upon, 
and moulding the forces of nature as he found them; such 
was, probably, in fact, one of the first directions in which 
men became engineers. The savage who with his family dwelt 
or wandered in some warm climate beside the brook that 
ran dry beneath the summer's sun, learnt with but little 
effort to prolong his scanty stock of water by enlarging or 


deepening one of the pools he found, by heaping up around | x 


it the bed of the half-dried channel. From such a humble 
and archaic beginning the advance was little more than 


one in size from small to great, and greater still, up tothe | & 


vast tanks of southern India and of Ceylon, with bunds 
or earthen banks, in some cases of thirty miles in length, 
and with surfaces of imprisoned waters covering more than 
sixty square miles. 

Ancient as are many of those mighty works in India—so 
ancient that of some of them all history or tradition of the 
real creators of them has been forgotten—these are very 
probably by no means the oldest works for the conser- 
vation of water of which traces may yet be discovered. 
Pre-historic time in Europe, which has probably been one 
of the latest peopled portions of our globe, is even now 
only a new discovery, of which the traces and evidences 
are beginning tobe followed and brought forth. But there 
was also a pre-historic time in those old lands of the East, 
whose historic old age and decay, was anterior to all 
European history, and there must have been a like period 
perhaps still deeper in the depths of time, belonging to the 
ancient peoples of America, both north and south, who 
went before those of whose history we know positively 
nothing, except what is left us, in mounds and vast earth- 
works, whose antiquity is attested by the colossal trunks 
of the forest which we are accustomed to call primeval, 
and which has covered over these sites of ancient labour, 
so that they can scarce be found, or, if found recognised, as 
the work of human hands. When in future years the 
archiologist shall have done for these earliest traces of man 
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even as much as he has done already in elucidation of pre- 


that vast waterworks of the bunded sort will be discovered 





nothing, ages before the most ancient of the existing works | 
in India were even first thought of. The tanks of Ceylon are | 
of a later date than many of the more ancient works of the | 
| sort on the Indian continent; they are also executed ina dif- 
ferent, and some of them in a much more artificial manner. 
Thus, though further investigations will show the very 
earliest traces of artificial water supply to be found—we | 
| know not where—in the present state of our knowledge, 
| traditions, history and observation, alike prove their origin | 
to have been in Asia, whence the use and the practice in | 











construction of bunded tanks travelled slowly westward, | 
and with successive waves of migration or of conquest 
reached even the pillars of Hercules. 

“The fish pools of Heshbon,” so far as they were 
artificial reservoirs, were no doubt constructed upon 
methods, if not by workmen, derived from the East. 
The Jews—always while they were a people at all, a half 
barbarous one—having even in the y days of Solomon 
found it nece to import both the material and the 
skilled labour for their temple itself. 
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Egypt, yearly watered by the flooding Nile, did not want ¢ 1 
| reservoirs. Greece, by the configuration of its country | Their earliest reservoirs were for the pu 





Fig. 12. S. 








All these ancient reservoirs had but two objects in view 


historic time in Europe, there can be but little doubt | —the conservation of water for the drink and use of 


man and beast, and for irrigation, in countries where 


to have been executed by peoples of whom we know now | water means oot and in the absence of it the richest 
d 


soil is but a parched desert. Thus it is, that no traces are 
found of such reservoir works amongst the oldest peoples 
of northern climates. 

But in modern days the use of the great artificial reservoir 
has extended over every part of the world where the arts 
of civilisation have reached, for science has discovered 
other uses for these besides those of drink and plant watering. 
In the hands of the engineer the modern reservoir in 
temperate climates becomes the means of mitigating or 
removing the disastrous effects of flood and inundation, 


SLUICES. 


of entrapping masses of detritus which in mountain lands 
descend to choke the channels and encumber the surface 
of the fertile plains below; of regulating and husbanding 
for use the total annual available rainfall; of supplying 
water for artificial navigation; or potable water to cities, 
and water power to the inhabitants of the valley, the city, 
and the plain. 

Reservoir making amongst ourselves in Great Britain 
is but a thing of yesterday, scarce known in the two first 
decades of this century. The French in this, as in all 
other structural engineering, were a good deal before us. 
se of husband- 





| and its social state, felt no sufficient need for their creation | ing head waters for supply of navigation, and their con- 
|—but with the Arab race and those that founded and | structive practice was partly borrowed from the far more 


dwelt in the great cities of Numidia, reservoir making | 
spread along the southern shore of the Mediterranean—and 


| with the Saracens, if not before was introduced into Spain. | 


ancient works of Spain, and partly created by the genius 
of their own:early engineers. 
Upon the Languedoc Carial—-much of which was executed 
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in the seventeenth century—two reservoirs of supply were 
constructed, those of Saint Ferriol and Lampy, which re- 
main to the present day as amongst the oldest and the 
most successful of such works. Lampy has its dam, or 
barrage, constructed of masonry altogether, nearly upon 
the Spanish models, of which examples are given in section 
to one scale in Figs 3, 4, 5, 6,7, 8, and 9, to which reference 
will be made in a subsequent part of this peste The 
section of Lampy dam, and an elevation of part of its 
outer face, are givenjin Figs. 10 and 11. The dam wall, 
which is constructed of rubble masonry mainly, is 55ft. in 
height above the base or top surface of the footings. It 
is nearly 40ft. in total width at the base across through 
the counterforts, andis about 18ft. wide uponthetop surface, 
which carries a parapetted roadway. The water is taken 
off through this wall at three different levels by culverts of 
masonry provided with valves. 

Saint Ferriol, also on the same canal, isa wide en 
from this method of construction. It consists three 
walls of masonry, holding between them an inner and an 
outer very roughly sloped bank of earth, The water is 
taken out at the bottom level by a continuous culvert. 
The main central wall, as will be seen by the section, Fig. 
12, is a main element in the safety of this bold, thoug! 
rudely-executed work. The total height of this wall at 
the deepest part of the valley is 1i0ft., and its thickness at 
the lower part above the offsetted base is about 37ft. 
This great work was constructed in 1667, and was 
alike creditable to the courage and skill of the period. 
But since that, many other reservoirs have been 
constructed in France — of the execution of which 
her existing engineers are justly proud. Two of 
these were shown in London in 1862, amongst the 
noble collection of models then exhibited by the Adminis- 
tration des Ponts et Chaussées, though, from the miserabl 
insufficient space which the commissioners of that exhibi- 
tion scone to the French civil engineering models, they 
attracted less attention than they deserved. These were 
the reservoirs of Settons and of Mont Aubri. The former 
consists of a dam wholly of masonry, much, in section, like 
Lampy; it is twenty metres in height at the deepest 
part of the valley, and 267 metres in length, and consists 
of rubble masonry gare y faced with ashlar—a maleon- 
struction which the French engineers have avoided in later 
practice. The water is taken off by several sets of large 
sluices, the padd/e-cloughs, as they are called in the North 
of England, of which, like those of Lampy, are of wood. 
Mont Aubri is an example of an embankment proper— 
a dam of earthwork wholly—in this instance the face of 
the inner slope being defended, and staunched partly, by a 
somewhat curious system of terraced dwarf walls covering 
its entire surface. 

At the present Exhibition two very interesting and 
recent reservoir works are exhibited in models by 
the Administration of the Ponts et Chaussées, of one 
of which, and the more important, we propose now 
to give some account, 

In 1858 the frequent and formidable inundations pro- 
duced by the Loire gave rise to a special engineering 
service divided into several sections upon that immensely 
long river. Having in view the future better regulation of 
the regimen of the river, Inspector-General Camoy, of the 
Ponts et Chaussées, directed studies to be made by the 
engineers of the upper districts, for the construction of a 
large number of impounding reservoirs upon its torrential 
feeders, such that they should be at the same time service- 
able to the immediately adjacent districts, Of the reser- 
voirs thus projected many have not, as yet at least, been 
attempted. One upon the same type as that of Roche- 
taillée or Furens—namely, upon the , an affluent of the 
Gier—is in progress to completion, the section of the dam 
of masonry being as in Fig. 2, This reservoir, hesides its 
use as a flood regulator, is to supply the town of St. 
Chamond with water. | nay,» A of Ternay, near 
Annonay—has been commenced upon the same type. 
Finally, Furens, the section of the masonry dam of 
which is shown in Fig. C 11, has been executed and 
completed, and the reservoirs filled and brought into 
use. The preliminary studies and the designs for Furens 
reservoir were made by M. Graeff and M. Conte Grand- 


champs, and the work was carried out, as we understand, 
under the direction of the former, aided by M. Mongolfier 
as ordinary, or, as we say, acting engineer. The work was 


commenced in 1861, and those of the dam itself in 1862. 
Nearly all that is peculiar in the form of this great masonry 
dam is due to the anterior and able researches of M. 
Delocre, who, in 1860, was an ordinary engineer of the 
Ponts et Chaussées, in the department of the Loire, and 
since that of the Rhone. 

M. Sazilly had already, in 1853, examined into the 
question of the proper section for a wall of masonry 
intended to impound water, and had arrived at nearly the 
same general form as that of M. Delocre, but he proposed 
to reduce the thickness by offsets only at both faces, with 
courses everywhere horizontal—a method by which much 
material was wasted and some other disadvantages in- 
curred. M. Delocre has re-examined the entire question. 
It is not too much to say that their memoirs have made a 
more important advance as to the form of masonry dams 
than all the rest of the literature of hydraulic engineering 
presents. 

The Furens torrent rises in the hills several miles above 
the city of St. Etienne, and for nearly the entire distance 
occupies the mid and lowest line, or thalweg, as the 
Germans say—we want a word in English for it—of a 
deep sinuous gorge or narrow valley, the flanks of which, 
at the site chosen for this reservoir, are of solid mica 
schist. 

The position fixed upon for the wall that was to dam up 
this valley to a depth of nearly 165ft., was at a point called 

oufre Venfer, where it is suddenly and greatly narrowed 

y a spur of solid rock that juts out from one side of the 
valley, as may be seen in Fig. 14, page312, which is a plan of 
the general disposition of the va reservoir and connected 
watercourses, and 14 bis is a general longitudinal section of 
the site. Long since the city of St. Etienne had con- 
structed a long subteranneous culvert, which, reaching 








from higher up towards the sources of the Furens, was 
carried along the slope of the valley at one side to bring 
water for its consumption. But this was insufficient, 
and not quite constant. Moreover, the city itself was 
subjected to most d ing inundations whenever 
heavy storms of rain broke in the mountainous catch- 
ment above it. Several interests thus concurred in the 
work. The Government viewed it as part of a great 
system —_— in view the obviating the terrible losses of 
roperty and life that France has so frequently sustained 
“ the inundations of its great rivers. The city of St. 
Etienne wanted good water to drink and wash, and abun- 
dant water to flush its sewers, and the millowners and 
manufacturers, both within that busy and wealthy town 
and in the vale below it, wanted a better and a more 
steady water power. 

The State undertook to provide from the public purse a 
sum of 570,000fr.; the whole of the remainder of the ex- 
pense necessary to complete the work has been borne by 
the city of St. Etienne, which has become thus chargeable 
to the extent of above a million francs. No complete 
account of the expenditure, however, has yet been made 

blic, nor, caine any detailed account of the work itself. 

y reference to the two diagrams, Figs, 1 and 6 (which 
are not to scale), we can give briefly a general notion of 
the nature of the work, and of the conditions proposed 
being fulfilled by it and of its management when in use. 

At the point C, the gouffre d’enfer, the valley is entirely 
barred by a wall of solid masonry without any aperture 
through it, to the height of 50metres. The transverse 
section of this wall a le already given and referred to 
above. The general transverse section of the valley at the 
site of the dam may be seen by the diagram Fig. 6, and 
by the front elevation of the dam wall. The current of 
the Furens is from M towards §, and the village of Roche- 
taillée, from which the reservoir takes its local name, is a 
little lower down. At the head of the intended water sur- 
face when the reservoir is full, from A to B, Figs. 14 and 15, 

e 312, a complete wall of sluices has been formed across 
he valley. These consist of two sets of fiveeach. One of 
these, when open, throws water down the ancient bed of the 
Furens, i.¢., into the reservoir. The other, when open, 
throws the water coming down to M (Fig. 1), along the 
diversion canal, B, N, D, which has been excavated along 
the slope, and near the level of the top waters of the reser- 
voir, but having no connection with the latter, and which 
canal falls into the ancient bed of the Furens at D. It 
will be obvious that by suitable management of these two 
sets of head sluices any desirable proportion of the water 
arriving at M, where the water gauges graduated for 
depth and volume per second are placed, can be diverted 
into the reservoir, or sent to waste, so to say, by the diver- 
sion canal. 

Now, as to the working of the reservoir, The city of 
St. Etienne has the right to husband the water in the 
reservoir for its own to a depth of 44°50 metres 
above the lowest part of the dam. Above this level there 
isan available depth of reservoir of 5°50 metres, which it is 
intended always when possible to retain empty, as a reser- 
voir for the control of inundation in times of sudden 
floods. The water thus accumulated, when the reservoir 
has risen above 4450 metres, and flood waters, if any, still 
continuing to enter it beyond such as the upper end of the 
canal of c hedvem may be carrying, are discharged into the 
lower end of this canal by the culvert E, N, Figs. 1 and 6. 

It remainsto be described how the watersimpounded below 
the level of 44°50 metres are to be dealt with to meet the 
wants of St. Etienne. Through the great spur of mica- 
schist rock, against which, as already mentioned, one side 
of io dem thee, a culvert is pierced—E, F, in Figs. 1 
and 6—and carefully lined; this is placed at such a level 
as to draw off the whole contents of the reservoir within 
five metres of the lowest point—to empty it, in fact. This 
culvert is plugged with masonry at the end next the 
reservoir, and through this plug two cast iron main pipes 
pass, provided with slide valves admitting of the passage 
of any required volume of water per second. These 
mains terminate by syphon-like extremities in a well or 
cistern of masonry, F, Figs. 1 and 6, which is provided 
with a gauge weir and overfall, discharging all surplus 
waters rising above its lip level, down the channel F, G, 
where it falls into the natural bed of the stream. At 
dand /, Figs. 1 and 6, are also placed regulating sluices, 
by which the water entering the cistern F through the 
main pipes,may be divided in any desirable manner 
between the waste channel F, G, and another culvert 
F, K, the bottom of which is below the level of the overfall 
of the cistern and cills of these sluices. This culvert com- 
municates with the small regulating reservoir K, L. At 
H, where the ancient conduit of supply to St. Etienne 
passes beneath the culvert F, K, a valve permits a given 
proportion of the water to pass directly into the conduit; 
that which passes on towards the small regulating 
cistern K, L, and which preserves that at a coustant level, 
can be also passed down into the same conduit by the 
channel L, V, Fig. 1, which is provided with regulating 
valves, 

In summer, when the spring water from the head waters 
of the Furens brought down through the ancient conduit 
to St. Etienne, are insufficient in volume for its domestic 
consumption, and for street watering and flushing its 
sewers, some of the impounded water of the reservoir is 
passed through the main pipes of discharge and into the 
conduit; and if the wants of the manufacturers (or mill- 
owners, a8 we say) require it—as is generally the case at 
that season—a portion of the supply thus taken out of the 
reservoir is directly down to them through the 
overfall and c el F,G. After what we have described 
the actual valve ents of disc as constructed 
will be easily understood from Fig, 21, which is a longi- 
tudinal section through the le of the entire culvert 

sterns, &c. &c,, E ok, Figs. 1 and 6. 

Recurring now to the head sluices. Jt has been ascer- 
tained by repeated and careful observation, that as soon as 
tae supply coming down the Furens at the point M (prior 
to the construction of the reservoir) reached 93 cubic 
metres per second, that the city of St, Etienne began to be 





inundated. We may, therefore, obviously let something 
less than 93 cubic metres per second always pass down the 
natural channel; but, if we have a flood exceeding this, we 
must stop all residue for the time that the flood supply 
lasts at the reservoir, and husband it there, if we are to 
prevent inundation. If the reservoir be empty, or nearly 
so, of course it is in the most favourable condition for 
effecting this, but it may be full, up to the level of 44°50 
metres, It remains, therefore, to be shown that there is 
sufficient impounding capacity in the upper laminum of 
the reservoir of 5°50 metres in depth to meet the require- 
ments of the heaviest flood that is likely te occur. We 
proceed to show this. Before doing so we should remark 
that the head sluices and water gauge at M are by con- 
struction rendered extremely convenient for enabling those 
charged with the constant regulation of the waters to 
manage them. qvenety these metres per second corre- 
sponds to two metres’ depth upon the gauge scale, which, 
above this, is graduated in depth, and volume corresponding 
to the same, andyeach single sluice is arranged to discharge 
at two metres of the scale 100 cubic metres per second. 
Thus the management of the discharge becomes extremely 


sim 

Ts estchsnent area, or gathering grounds ofthe Furens 
above the reservoir, which is itself’ situated at a level of 
about 800 metres above the level of the sea, amounts to 
2500 hectares = 6178 statute acres, and the mean annual 
rainfall over the area is one metre = 39°37 inches. The 
module, as the French hydraulic engineers call it, or mean 
of the whole year’s discharge at the site of the reservoir, is 
500 litres per second, on a mean of eight years. In very 
dry years, however, and in summer, the discharge falls to 
100, or even 80, litres per second. The manufactories in 
and below St. Etienne require a steady supply of 350 litres 
per second as a minimum. To them, therefore, the t 
value of the reservoir consists in affording them in times 
of drought the possible difference between 80 and 350 
litres = 270 litres per second, and so providing them with 
the means for uninterrupted work. 

The greatest floods observed at the gauge, point M, Fig. 1, 
during the 10 yearssucceeding 1858 havenot givena discharge 
exceeding fifteen cubic metres per second. On the 10th of 
July, 1849, however, a storm of rain broke over the catch- 
ment, which inundated the city of St. Etienne, and gave 
a discharge quite abnormal. Gauge marks, &c., were 
obtained from trustworthy observers, from which the dis- 
charge was approximately calculated. It proved to be no 
_ than 131 metres per second passing the point M, 

ig. 1. 

This prodigious discharge, the volume of which sur- 
passes that of any prior recorded flood within ten years in 
the ratio of 8°73 to 1, is equal to about seventy-six cubic 
metres per hour per acre over the whole catchment. It is 
obvious that it was necessary to have ponding power for 
such a flood as this within the capacity of the upper /ami- 
num of 5°50 metres in depth of the reservoir. It was ob- 


| served that the flood of 10th July, 1849, after it had reached 


ninety-three cubic metres per second, continued to increase 
for one hour, when it reached the maximum of 131 metres 
per second, and then began to fall, and in two hours more 
it had declined so as to have again reached the discharge of 
ninety-three cubic metres per second, which is the limit of 
non-inundation at St. Etienne. We have then at once the 
a a 131" — 93” 

ponding capacity required, ( oe ag *) x 3* x 3600 
= 205,000 cubic metres; the upper Jaminum of the reser- 
voir must, therefore, hold at ae) 200,000 cubic metres. 
The total capacity of the reservoir as laid out, and as 
since verified by water contours taken all round at close 
vertical intervals, and the volumes taken by the very 
excellent formula employed by French engineers for the 
successive lamina, was found to be up to the level of 
44°50 metres = 1,200,000 cubic metres, and up to the to 
level, of 50 metres = 1,600,000 cubic metres. The dif- 
ference of these, or 400,000 cubic metres, is the capacity of 
ponding as against inundation. We thus see that the 
reservoir, under the most unfavourable condition, or 
assuming it already full up to 44°50 metres, has the power 
to prevent inundation at St. Etienne to the extent of 
double the rate of discharge of the flood of 10th July, 
1849, or of the same rate of discharge for double the time. 
In fact, under the above conditions the flood of July, 
1849, would only have filled the reservoir standing pre- 
viously at 44°50 metres up to 47°50 metres, leaving 
2°50 metres in depth still to spare, 

It has been ascertained that the permanent store of 
water up to 44°50 metres can be renewed twice a year— 
in spring and autumn. The volume supplementary to the 
natural supply which can be calculated on for St. Etienne 
city cannot surpass 600,000 cubic metres perannum. There 
will therefore be to let down to the mills in the droughts 
of summer, and in prolonged frosts of winter, 2,400,000 — 
600,000 or 1,800,000 cubic metres, That is sufficient to 
afford, during six months of the year, a mean increase ot 
volume over and above the natural discharge of the Furens 
at the like periods of 120 litres per second. The mills, 
therefore, have been large gainers by this well-considered 
work, having had their mean dry weather supply for half 
the year, actually about doubled and rendered perfectly 
conde and steady. 

It remains for us to describe the mode of construction of 
the dam wall itself, the general plan of which is seen in 
Fig. 3 (a diagram not to scale), and the front elevation 
upon the down stream side, with section of the valley at 
both abutting sides in Fig. 17; a portion of the top which 
carries a roadway across the valley with parapets at both 
sides, being shown in plan in Fig. 19. 

The form of transverse section adopted for this great 
revetment wall, with hollow curves at both sides, is 
peculiar; even in France there are as yet but this and one 
other example—the Ban, already referred to—of the em- 
ployment of this form. It is founded, however, upon 
sound theoretical principles. 

Weare unable, in this article, already so long, to refer to 
this; we hope to do so on an early future occasion. For 
the present we must content ourselves with a very brief 
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description of the way in which this great mass of masonry 


has mn constructed. The entire mass of the dam, 
which is arched in plan with the exception of the 
parapets and corbelled cornice at the down-stream face, is 
constructed of rubble masonry, laid in random courses, and 
with special care to avoid flat bedded courses anywhere, but 
rather to preserve an uniform roughness and detent, so to 
say, by the roughness of the interlocking stones in every 
direction in which a section may be imagined through the 
mass. The work, as M. Graeff rightly says, should in such 
a case as this become a perfect monolith, and in order that 
this shall be so,'any aperture through the dam itself is 
avoided. The condition which he deems the most essential 
is not to mix into the mass materials whose character or 
volume are very different; above all, not to mix up fine 
coursed ashlar or other facework in horizontal joints with 
a rubble hearting, which can never settle alike; nor to lay, 
as is often done amongst ourselves, into the heart of 
the work great lumps of boulder stones or of quarry 
blocks, or huge blocks of concrete, under the mistaken 
notion that their mass and weight must give strength to 
the structure when they have been duly filled around and 
between, with smaller stuff, oblivious to the fact that all 
masonry thus formed of widely unequally assorted material 
settles unequally also, and even if it presents no external 
fissures, abounds with these or with parted and unfilled 
joints in the interior. 

The work was done by contract, MM. Chomier and 
Moustier being the contractors ; but the staff of superinten- 
dents and foremen under the engineer watched the work 
so closely that not a stone was laid in, except under direct 
personal supervision—the only way to ensure absolutely 
solid jointing—and the perfection, of which first-class heavy 
rubble masonry is susceptible. 

The rock was prepared for the foundation, not only at 
the bottom, but at both flanks, by the removal of all the 
surface and all loose or weakened portions down to solid 
and sound material. Where the edges of the mica schist 
beds bassetted, the masonry was run up against them 
direct, but when the flat surfaces of such beds for any con- 
tinuous range presented, no matter at what angle, the rock 
was carefully picked over, and cross channels worked into 
it as rough and jagged as possible. And to give further hold 
upon such, the surface was then paved over at intervals by 
chosen blocks of stone, which were cemented on to the live 
rock by Vassy cement (a cement very analogous to our Port- 
land), and these were permitted to get fast in place, and 
well indurated, before the masonry was pa A up over 
them. This dentellation is deemed by the engineers to 
have been very essential, and, with such rock as mica 
schist, we can quite coincide in their view. ‘ 

The materials of the dam are the rock of the locality, 
and lime from Theil, and sand mortar. This lime, we be- 
lieve, is only slightly hydraulic. The face joints at the 
inside side, for about fifteen metres in height from the 
bottom, are pointed with Vassy cement, but nothing but 
ordinary mortar and masonry is employed in the remainder. 
The rock itself was carefully laid a for several metres 
away from the angle at which the inside face of the dam 
meets its surface, and everywhere its natural or weathered 
fissures are filled with masonry, and pointed with Vassy 
cement. 

The only departure from rubble work consists in the 
parallelopipedal blocks, which in a quincunx order are 
bedded into and project from the front face, as seen in the 
elevation. 

The object of these was to afford facilities for fixing 
the scaffolding for the masons, and to enable the work to 
be cleared of weeds or pointed hereafter. The scaffolding 
of the interior face was suspended by iron rods during the 
progress of the work. 

The entire mass of the wall was pep exposed to the 
action of water impounded by itself during its progress, 
allowing each portion a year previously to set and season. 
By the end of 1865 it had reached a considerable height, 
and by a flood in December, 1865, the reservoir was filled 
up to forty-six metres in depth, and in March, 1866, to 
forty-seven metres in depth, that is to say, up to the level 
of the work executed in 1865. 

One paramount advantage was secured by this bold 
treatment. The work more than a year old was constantly 
under water pressure, as it settled and as fresh material 
was being added above. If any crevasse or ae what- 
ever should develope itself, the conditions were therefore 
the most simple and favourable to discover its‘nature and 
to remedy it ; nothing of the sort, however, occurred. 

The reservoir has now been repeatedly quite full. There 
is no trace whatever of the escape of water at any par- 
ticular spot, though, as we understand it, the outer face at 
the lower portion is uniformly damp, though not moist, 
showing that at this enormous pressure water actually 
filters vo Sowty through the pores of the stone and 
mortar. is will, no doubt, finally dry altogether as 
the mortar itself further indurates, and gets its pores 
filled up by carbonate of lime taken from the water, &c. 
A channel for the better observation of possible leakage 
and for gauging its quantity, was provided all along the 
base of the outer face. This channel is absolutely dry. 
The completion of the work of the Furens reservoirs 
must therefore be pronounced a complete success in every 
respect—theoretically, or as fulfilling its functions as pre- 
dicted, and practically, as fulfilling these by the material 
means employed. e situation and all the surrounding 
conditions were such as are eminently favourable for the 
employment of a dam thus formed of solid masonry, but 
the depth and pressure of water to be encountered were 
exceptional; complete success has at once sanctioned the 
courage of the design, and crowned the merits of those 
entrusted with the execution of this noble work, which 
France —~ forward with justifiable pride, as one 
example of her latest achievements in civil engineering. 

In another article we shall treat of the theoretic principles 
on which the contour of this dam has been based, and 
add some remarks of a practical character as to the re- 
lative advantages and disadvantages of dams of masonry 
and of earthwork, and the conditions which should de- 
termine the choice. 





THE PARIS EXHIBITION.—THE SMALL ARMS. 
No. L 

Ir is aa f interesting to mark the rapid progress 
of invention and the increased perfection of workmanship 
in the various branches of the mechanical arts, as shown 
by the periodical exhibitions of England and France; but 
perhaps in no instance is this wonderful development so 
marked as in that section which forms the subject of the 
present article. If we go back to 1851, and trace rapidly 
onwards the modifications and changes which have taken 
place in the military weapons of the world, we shall have 
no small proof of this assertion. At that time the idea 
of arming troops with rifles other than on the old Bruns- 
wick system with two grooves and a spherical ball, was 
regarded as absurd. In 1852 the English Government 
adopted the expanding bullet on the Minié system, 
and in 1853 the Enfield rifle was designed and adopted. 
During this period, however, the Prussians had oy 
carefully maturing their needle gun, which in years to 
come was to play so prominent a part. In 1841 Dreyse, 
with some assistance from other inventors, had contrived 
his first practical needle gun, and of which the calibre 
was 15°43 mm. In 1848 this arm was adopted to a certain 
extent by the Government, and thirty-two regiments of 
infantry of the line were furnished with it. In 1849a 
modification was adopted for the use of the chasseurs; 
this finally underwent further alteration in 1854, and now 
constitutes, we believe, the armament of nine battalions of 
chasseurs and of the battalion of the tirailleurs'de la 
Garde. Tn 1855, that is to gay, at the time when the 
rifled musket became the weapon of the day, the Prussi 
Government gave orders for the conversion of 30) 
muskets to the Minié system, as the manufactories were un- 
equal to the task of turning out the million of needle guns 
required, and so, in orderto supply the landwehr asspeedily as 
possible with better weapons, it was considered expedient 
partially to adopt a muzzle-loading rifle, at a saving of 
nearly three millions of florins. In 1857 the light cava’ 
regiments were provided with a carbine on M. Dreyse’s 
principle, for his method of closing the breech was not 
applicable to pistols without very considerable alterations. 
In 1857 the whole of the troops of the line, and in 1859 
the landwehr (first division), were supplied with the needle- 
gun of the 1841 pattern, and the same gun which had 

itherto been used by the twenty-seven battalions of 
fusiliers was, as far as they were concerned, superseded by 
a lighter pattern, and one more suited to the duties of 
the corps. Finally, the needle-gun of 1862, destined 
for the use of the troops of the line replaced that of 1841. 
To so great an extent had the manufacture of the needle 
gun been carried, that in 1866 there were in the Prussian 
army 252,000 men armed with guns of the 1841 and 1862 
pattern, 12,000 armed with gunsof the 1849and 1854 pattern, 
27,000 with guns on the “fusilier” pattern of 1860, and 
finally 110,000 landwehr using the old weapon of 1841. 
Capt. de Ploennies assures us that the ate'iers of Som- 
merda, Spandau, Dantzig, and Erfurt are capable of 
turning out 63,000 stand of these arms annually, and, on 
extraordinary occasions, as many as 111,000, 

All this time, while the Prussians were carefully arming 
theirsoldiers with breech-loaders, the other great powers were 
perfectly willing to rest contented with their muzzle loading 
muskets, until the war in Schleswig, and finally the cam- 
paign in Bohemia, roused governments from apathy, and set 
them thinking how they should contrive an arm which 
should at least place them on an equality with the now 
renowned Zundnadelgewher. How England furnished her 
cavalry with Sharp’s, Terry’s, and Westley Richard’s car- 
bines, how she wisely adopted the Snider as a temporary 
security, and how France contrived her Chassepot, are 
matters too well-known to require much notice. Since then 
Russia has adopted the Terry and Remington; Austria, the 
Wanzl; Belgium, the Albini and Braendlin; Norway and 
Denmark, the Remington, and Switzerland, the Amsler; 
till at last the needle gun, which worked such wonders 
when opposed to the old muzgle-loader, and which was the 
cause of all this change, has shrunk into its normal insig- 
nificance. 

Although the breech-loading principle had been applied to 
a considerable extent on the Continent, to sporting guns, 
previous to the year 1855 yery few military and sporting 
rifles—the needle-gun, of course, excepted—had been so 
constructed, The reason of this can, doubtless, be attri- 
buted partly to the difficulty of obtaining a really satis- 
factory rifle cartridge, and partly fo the immense strain 
exerted on the breech-piece of a rifle as compared with 
that of a sporting gun. But it could not be reasonably 
supposed that sportsmen would long rest contented with a 
muzzle-loading rifle when the hreoch-loading principle was 
growing to be considered almost a necessity ped smooth 

res; and the repeated demands—emanating ghiefly from 
India—for a really good, serviceable breech-loader for large 

ame, at length set our gunmakers fairly to work to see 
ow far the want could be met, till at last, after repeated 
trials, and the ompee ture of much thought and money, 
the sporting world has been supplied with rifles which 
have never been equalled by any other country in the 
world. We have already seen how the application of the 
system gradually became a necessity for military weapons, 
and so the belief in the principle has gained ground year 
after year, in spite of the old feelings of prejudice, till at 
last we see it assumed as universal in the Exhibition 
of 1867. 

Judging from the specimens exhibited by the various 
countries at Paris, there can be no doubt that England 
still maintains her place in the front. If we except a few 
ee manufactured by Messrs. Reilly—that is to say, 
so far as their ornamentation is concerned—we find the 
whole of the British exhibits characterised by excellence of 
finish and design, without that extravagant ornamentation 
which the continental nations, the French especially, love 
to lavish upon their guns. The French sportsman con- 
siders his piece truly as an arme de luxe, and as such he 
lavishes upon its decoration large sums of money. Cer- 
tainly if we regard some of the work of this kind now ex- 
hibited in Paris merely from an artistic point of view, we 


cannot fail to be struck with its beauty, though at the 





same time we cannot abstain from feelings of regret that 


such genius should have been so ee applied. 
At the same time an inspection of the exhibits of the 
French gunmakers shows us that considerable ingenuity 
and thonght are continually being applied, tho very 
frequently without any practical good accruing, as ex- 
emplified by M. Le Baron's electric gun, and M. Rubé’s 
repeater. Novel designs for extractors, safety eee Mr 
are to be seen on all sides, and some of these be 
described further on in their proper place. In spite of 
their passion for contriving and experimenting we find 
that the pin-fire system of breech-loading is still adhered to 
by the iiajority of the French makers; very few central 
fire guns of any kind being exhibited. There is no doubt 
that sooner or later the latter system must saperaed e that 
originated by Lefaucheux, and we can scarcely believe 

the continental makers imagine that stronger and better 
shooting can be obtained under the pin-fire system, 
although a leading Paris gunmaker gave us as his reason 
for adhering to the old form, that bis experiments had 
convinced him that he gained 25 per cent. in the shooting, 
as compared with guns on the central-fire plan. 

If we turn from sporting guns and rifles to those 
designed for military purposes, and in draw 
a comparison, we find that in this branch, too, we 
are guperior. The stand of arms exhibited by the 
Raval Small Arms Factory, to say nothin this 
exhibits of similar weapons by priva ipokers, 
is bpegnalied in the whole’ collection ui arms in the 
Exhibition for thoroughly good and a -designed work. 

here is an air of heavy respectabi lity about the warm 
russet “browning” of the Snider rifle as compared with 
his polished and glittering conte RAAT: the rs 
and we are at a loss to understand why the French aytho- 
rities prefer to issue their service rifles in a highly polished 
condition. Surely they are more trouble to keep clean as 
they are than if they were neatly browned, to say nothing 
of the discomfort which must arise while aiming, from the 
Jare of the sun on the polished barrel. It is claimed for 
ir. Chassepot’s gun, on the other hand, that its powers of 
destruction are enormous, if the reports of the recent ex- 
periments at Strasburg be authentic, and we confess we 
see no reason to sane them; the nic sag ° Ray t nt 

romptly su te a e ever y wi ir wi 

t as  ertelaly w actin] Nevertheless, in spite of 
all its faults, we would not exchange our Snider for the 
new French rifle. The famous name “needle-gun” has not 
been without its effect upon the minds of inventors snxioge 
to hand their names down to posterity by means of a breech- 
loader. By far the greater portion of the breech-loaders at 
present invented and manufactured are more or less modi- 
fications of the old type of Prussian gun. The majority of 
these are scusteabiad with a view to using with them a 
cartridge of paper or other like fabric to be completely con- 
sumed by the explosion; the remainder—and of these the 
greater number is English —are suited to a central fire 
cartridge, with coiled or other case to be extracted after 
firing. A glance around the Belgian section will afford 
any one an excellent opportunity of passing in review the 
various military rifles of the day; and here we find also 
that the majority are on the needle system. The 
Americans, who, as a nation of inventors, have contributed 
very largely to the list of new breech-loaders, do not hold 
to this system. Their guns are almost all charac! 

a solid breech, for use either with a central or rim-fire cart- 
tridge ignited by a lock after the ordinary design, and 
destitute of spiral springs, projecting levers, and other 
weak points which the needle system is heir to. In de- 
scribing in detail the various exhibits in this section, we 
propose to commence with the separate establishments in 
the park, and then fall back upon the main building, tak- 
ing the various countries in the order in which they are 
placed in the gallery. As the whole of the English arms 
are exhibited in theGovernment and private makers’ sheds 
in the park we shall begin with them, then pass on to 
the French war shed, and then to the exhibits of that 
country in the building. 





THE Mont Cents Rarway.—The first two locomotives on Mr. 
Fell’s system had but four carrying wheels and four grippin 
wheels. They worked, upon the whole, very well. Newer aa 
more powerful engines were placed on the line to work the regular 
traffic, and these have been recently tried. They have proved total 
failures, and, in consequence, the opening ceremony has been delayed 
for a short time. The cause of failure is very simple : the new 
engines have six carrying wheels, and the length of base is so great 
that it was found absolutely impossible to force them through the 
curves. They are to befitted with radial axle boxes, or some similar 
device, to impart flexibility of wheel base. 

ORIGIN OF Rocks REVEALED BY THE MicRoscorz.—When 
sedimentary rocks are of subaqueous origin, as is by far the most 
common case, subaérial or eubacueous outbursts may force into 
the sea eruptive rocks, which, being at once broken up intoa 
state of division, more or less fine, in proportion to the greater or 
lesser cooling power of the water mass in immediate contact, may 
be spread out into beds by the action of the waves: the texture 
of these rocks may vary from that of the coarsest breocia down to 
the finest mud, and, as is usually the case, such deposits — 
sent themselyes as alternating beds of coarse and fine ch er. 
Upon the consolidation of such formations rocks are formed, idén- 
tical in chemical and mineralogical composition with the ori 
cstv an oa from an all ge were derived, aes which, par- 
ticularly when close-grained, often present an e appearance 
so like the original rocks as to be frequently undistinguishable 
from them by the naked eye; in such deposits it is often easy to 
pick out specimens having gradations in ap from the 
above described down to such as would be att to the conso- 
lidation of mere detrital mud. No wonder, therefore, if the fidld 
geologist finds himself bewildered under such circumstances, and 
nclined to settle down in the comfortable belief of the transmuta- 
tion or transition of sedimentary rocks into eruptive, &c., and 
even the chemist feels puzzled when he finds that a rock taken 
out of apparently normal stratified deposits bas the same chemical 
composition with one of undoubtedly intrusive nature. The 
microscopic examination, however, soon shows that, however 
similar the external appearance of two such rocks might be, their 
internal structure is totally different, showing in the primary 
rock the crystallised structure and arrangement previously de- 
scribed, whilst the secondary rock is resolved into a mere agglo- 
meration of more or less broken fragments of the same minerals 
constituting the former. Iv beds formed from the consdlidation 
of volcanic ashes the microscopic examination occasionally affords 
evidence as to whether such ashes had been ited on land, or 
| any into water.—Dr. Forbes, F.R.8., Popular Science 
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TANNAH VIADUCT (EASTERN), GREAT INDIAN PENINSULA RAILWAY. 





SKETCHES OF INDIAN RAILWAY SCENERY. 
No. III. 

At a moment when it would almost appear that all the railway 
viaducts in India are failing, it will prove interesting to many of 
our readers, we do not doubt, to have some information respecting 
these structures. Above we illustrate one which may be taken as 
a very fair specimen of the class. 

The Great Indian Peninsula Railway is carried by the Tannah 
Viaduct over the tidal channel which separates the slands o° 
Bombay and Salsette from the main land, and is situated about 
twenty-one miles from the Bombay terminus. The current here 
is very rapid, and on that account there was some difficulty in 


getting in the foundations for the piers of the girder opening. The |. 


work had to be carried on at times during the night as well as in 
the daytime, the tides at night being often at the lowest during 
the spring tides. The natives, however, not liking to labour at 
any hour which is unusual to them, had to be at the same time 
coaxed and compelled to remain on the work until as much as 
could be executed each time was finished, the tide preventing any 
further progress for another fortnight. The girder opening is 
approached on either side by rather steep gradients to give the 
necessary headway underneath required a the Government for 
vessels passing through the channel, the fishing boats and other 
craft having large triangular or latteen sails. The abutments and 
piers are built of block-in-course facework with rubble hearting, and 
the arches are of brickwork, with ashlar angle quoins. The cost of 
the viaduct, exclusive of the girders, was £6945, The viaduct con- 
sists of thirteen arches, 30ft. in span, and one box-girder opening 
ye “ry Xe the headway between the water and the girder being 
about 50ft. 








METROPOLITAN MEAT AND POULTRY 
MARKETS. 


In former numbers we have so fully illustrated the various sec- 
tions of this structure that, with the plan and elevations, as shown 
in our two-page engraving, a general resumé will sufficiently 
explain this extensive piece of work. 

The building is 631ft. long from east to west, and 246ft. wide 
from north to south, the area enclosed being, therefore, 155,226ft. 
superficial, or about three and a-half acres. A central avenue, 
25ft. wide, will run through the length of the market from east to 
west, transverse passages branching off therefrom to the north and 
south. The shops, which will face these passages, are to be sub- 
divided and enclosed by wrought iron framing, as shown on p. 172 
of THE ENGINEER of August 30. Each shop will occupy an area 
of 37ft. by 15ft., or 555ft. superficial. Over the shops there will 
be private rooms for the use of the tenants, adjoining which will 
also be a small lavatory, &c. Accommodation for ‘‘ refreshment 
rooms” will be provided in the four corners of the building, 
where bars for the sale of liquors will be erected on the ground 
floor, and coffee-rooms on the upper floor. Public lavatories will 
be placed in such positions that any slight smell that might arise 
will be readily carried away by the ample ventilation which Mr. 
Jones has provided for—a most important item in the construction 
of buildings of all kinds, which, we regret to say, is left out alto- 
gether in many cases, Post and telegraph offices will be provided 
in central and convenient positions, so that every facility for busi- 
ness will be afforded to the public. 

The roof over the building will be carried on wroughtiron plate 
girders, supported by 240 cast iron columns, each 26ft. in height. 
The roof has been very carefully considered, so as to combine in 
its construction the greatest amount of ventilation and light, with 
the effectual exclusion of the weather andsunshine. The Mansard 
form of roof will be adopted, the lower part being fitted with glass 
louvres, and the upper part pierced by dormers at regular in- 
tervals, so that a free current of air will always traverse the upper 
part of the market. The roof timbers throughout will be of 
wrought and chamfered crown Memel. The roof over the central 
avenue es: ecially will form, in its semicircular ribs and ornamertal 
spandrils, a pleasing feature in the interior. The roof over the 
roadways, having similar arrangements for light and air to those 
before described, will be carried on wrought iron elliptical prin- 
cipals, having the spandrils filled in with light ornamental ironwork. 
Externally, the building, as shown in our illustration, presents a 
well decorated arcaded screen wall, 33ft. in height, in the Cinque- 
cento, or Renaissance style, and is, infact, a freerendering of the doric 
order, in Portland! stone {and red brick. The four angles of the 
building will be marked by bold and handsome towers, each being 
90ft. in height. These towers are square in their lower half, 





having]coupled pilasters at the angles, then becoming octagonal 
injshape, and finished with a very handsome dome roof. 

The centre of each of the long facades facing to the north and to 
the south will be well defined by the entrance to the roadway 
avenue, by the richly sculptured arched pediment, and the abut- 
ments of clustered pilasters, and surmounted by large sitting 
figures. Along these facades the gateways to the side passages 
occur, the gates of which will be of cast iron open scroll work 
bronzed, which will contrast well with the red brick and white 
stone dressings of the building. The elevation of the ends, which 
face east and west, have their leading features in the gateways to 
the central avenue. Above the horizontal lines of the facade these 
will rise boldly above the general line of front, and will have gates of 
similar materials to the rest, but of such vast dimensions that we 





believe they will be the ae of the kind in the world, each leaf 
being; designed 9ft. 6in. wide and 18ft. high, and a semicircular 
scrgll overhead. 

From the nature of the substructure, as well as the necessities of 
the plan, it was found impossible to construct any large and pro- 
minent feature, as a central dome or tower. Mr. Jones has, 
therefore, sought, in the importance given to the roofs of the 
central avenue and roadway, and also to the towers at the angles of 
the building, to impress upon his design that unity which ina 
structure of this extent is absolutely necessary. We congratulate 
Mr. Jones on the success of his design, in which he has fully suc- 
ceeded, without at all dispensing with that amount of architec- 
tural feeling which should distinguish the works of the able archi- 
tect. 





ADAMS & WHITEMAN’S RAILWAY TICKET PRINTING APPARATUS. 
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THIS apparatus, recently patented by Mr. G. Adams, of 48, 
Great Sutton-street, London, and Mr. T. Whiteman, is intended 
for printing or indenting railway tickets. The principal advan- 
tage claimed for this apparatus is that the ink is applied, not to 
the plain surface of the ticket, but to indentations made in it, so 
that the impression cannot be rubbed off. We illustrate one form 
of the apparatus—that regarded as the best by the patentees—in 
the annexed engravings. Figs. 1 and 2 show the machine in side 
and front elevation. A is the base of the apparatus, to which are 
screwed side plates B, B. C is a vertical rod, to which the box D, 
holding the type, is affixed. This rod slides in a hole in a cross 
bar F, which is fixed to the side plates B, B by means of pins F', 
F', so that by withdrawing one of the pins the bar can be turned 
on the other as a centre, so as to bring the type box uppermost 
when it is required to remove or replace type. The rod C is made 
with a feather c' to prevent it from turning round. This feather 
slides in a slot in the collar f?, screwed tothe bar E. Part of the 
hole through which the rod passes is enclosed to leave an annular 
space, in which is placed a helical spring, which presses against 
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the under side of the feather and restores the rod to its original 
place. After each ticket has been printed a stop C* limits its 
range. G is the ticket plate, which slides in grooves g', g', and is 
connected by the bar Ge with the lower end of a lever H, carried 
by an axis h! turning on bearings in the side plates. The upper 
part of this lever has the inclined form shown. _The inking pad I 
is supported by an arm h’, made, by preference, in one piece with 
the lever H, and receives a movement of partial rotation at each 
stroke from a spring pawl i fixed to the base of the apparatus. /!! 
is a spring by which the lever H and the parts in connection with 
it are restored to their place after each stroke. 

The action of the machine is as follows :—A ticket being inserted 
in the mouth-piece C, the ticket-plate is pressed inwards, the 
inking pad descends out of the way of the plate, and as the ticket 
is brought under the type, the inclined portion of the lever H is 
caused to strike the rod C, which descends with considerable force 
and gives the impression, not only printing but indenting the 
ticket. On the pressure being removed from the ticket-plate the 
moving parts resume their original —— and the inking pad 
strikes against and changes the type for the next stroke. 
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MEAT AND POULTRY MARKET. 


TORACE JONES, ARCHITECT. 
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THE DRAINAGE OF TOWNS IN THE THAMES 
VALLEY 


_ Tue following paper explains itself, and that so clearly, 
that it scarcely needs a word of preface or introduction 
from us. We heartily commend it to the attention of 
everyone interested in drai schemes. It puts in the 
clearest ible light the difficulties under which those 
towns 2 which are compelled to divert their sewage 
from rivers, but are not told what todo with it. The paper 
is an appeal from the medical profession to the engineer; 
it remains to be seen how it will be answered. The subject 
is well worth discussion, and we hopé to see it taken up and 
thoroughly handled in our correspondence pages. any 
gentlemen have, we believe, excellent practical ow 
to offer on matters connected with the drainage of towns, 
and. they could not possibly select a better moment for 
bringing them forward than the present. But, while we 
believe that much may be gained from free discussion, we 
also hold that the best possible results will be obtained by 
confining the discussion within manageable limits. “The 
Drainage of Towns in the Thames Valley” will afford 
plenty of food for thought for the present :— 
To Members oF Local Boarps. 

GENTLEMEN,— 

Some months have now elapsed since we received notice from 
the Thames Conservancy to remove, within thirteen months, all 
the sewage of our ive towns from the river, and although 
we have been in consultation we have as yet been unable to decide 
bs any course of action, on account of the inherent difficulties 
of the question. 

All that could have been cpeeted has been done by the Govern- 
ment to help us, and their lately passed, enabling local boards 
of health to purchase land outside their districts for irrigation 
purposes, has removed all difficulties under that head. There also 
pee to be little or no chance of the Conservancy board relaxing 

e stringent powers with which they are entrusted; on the con- 
trary, there is but little doubt that the same legislation will be 
applied to all the rivers throughout the country. 

nder these circumstances we venture to address you and lay 
before you some of the difficulties which beset us all, and we are 
all the more emboldened to do so in consequence of the letters 
which have lately appeared in the Times newspaper reflecting 
somewhat on the drainage of Windsor. 

We also feel that in our twofold capacities of medical men 
as in Eton and Windsor, and of members of our respective 

ocal boards of health, we are bound by all means in our power to 
seek a solution of this pressing question. 
The remarks in this letter are made by us in our individual 
capacities, and our respective boards are not in any way answerable 
for them. 
We wish to bring our difficulties before those who are similarly 
situated to ourselves, so that haply we may discover some principles 
which may give to men of ordi comprehension a reasonable 
hope of arriving at the best system of drainage, whether considered 
from a sanitary, economical, or agricultural point of view. 
We presume we may take it for granted that the sewage of our 
towns must be removed at once, and continuously, by suspension 
in water, and that with our present kaowledge this sewage water 
must be purified by being applied to the surface of the land before 
it can be admitted into the river. The great question with us, 
then, is—What new system of drainage shall we adopt, or what 
alterations must we make in our present systems so that we may 
most efficiently accomplish these purposes and meet the require- 
ments of the legislature ? 
For general information we may state that the length of the 
Thames from Oxford to London is 70 miles, and the total fall is 
150ft. The drainage of any town cannot be laid with less fall than 
this, so that itis obvious that the sewage of the towns on its banks 
cannot be discharged b: vitation over the surface of the fields 
alongside the river, and the whole, or at least the greater part, of 
this sewage must be pumped at the outlet. The river Thames is 
also reduced almost to the state of a canal from the numerous 
locks upon it, which, however useful and beneficial for navigation 
and other purposes, sadly interfere with the drainage of its towns. 
We cannot take as examples of drainage those towns on the sea 
coast which pour their drainage into the sea. Neither can we 
take Croydon, which has been so often quoted, as our guide 
because all the drainage that is utilised there flows over the land 
by gravitation. And further (see Report of Leamington Congress, 
page 151), it oy that the drainage of about 5000 people, at 
present within the district and under the charge of the local board, 
is poured into the metropolitan sewers, apparently because this 
sewage would not work into the Croydon gravitation system. 
Unfortunately, we have neither the sea nor the metropolitan 
sewers to help us in our most difficult localities. We must 
dispose of the whole of our sewage—even of that from the most 
distant and low-lying houses in our districts—in all seasons and in 
all weathers, unless the Conservancy Act is to be a dead letter. 
Fully meee by ae and necessity of the Act, still it 
is hard for us, who have expended so much money within the last 
twenty years in draining into the river under compulsion of boards 
of health, that we should now be called upon to expend as much 
more in undoing our former work at all risks, and that the experi- 
mentum should be made upon us as a corpus vile. But it cannot 
be helped, and perhaps others may F og a lesson from our expe- 
rience. We may here observe that the death rate of Windsor and 
Eton will contrast favourably with most towns in the country, 
being at the rate of twenty to twenty-two in the thousand. 
There appear to us to be three systems of drainage worthy of 
special consideration, either on account of their intrinsic excellence, 
or of the sanitary engineers who advocate them:— 
1st. That in which the whole of the sewage and rainfall of a 
district is conveyed by one set of sewers to a given point. 

2nd. That in which the sewage and a portion of the rainfall is 
conveyed by sewers to one outfall, whilst the remainder of 
the rainfall is carried away in a composite manner to the 
nearest watercourse, 

3rd. That in which the sewage and rainfall are kept perfectly 

distinct, and each conveyed away by itself—the sewage to a 
given outlet and the rainfall to the nearest watercourse. 

The first system is that which has hitherto been in general use 
wherever a town has been able to discharge its drainage into a 
river or into the sea. The whole of the foul drainage, as well as 
the whole of the rainfall from houses, streets, yards, &c., and the 
subsoil water is conveyed by one channel to a given outlet. This 
resembles the system upon which Windsor and Eton have been 
drained, and upon which the drainage of London itself is now 
being congictel 

It appears to us to require no great engineering skill to see that 
to pump all this uncertain quantity of matter on to land for irriga- 
tion purposes is simply impracticable, and very questionable as an 
agricultural experiment; for, at the very times when the soil 
would least require irrigating then the supply would be most 
abundant, and must be spread over the ground. The profit or loss 
in this ultimate disposal of the sewage is quite as much a matter 
for consideration as the expense incurred in the actual draining in 
the town itself. The subsoil of the towns in the Thames Valley 
in flood time is in direct communication with the bed of the river, 
so that the faster the pumps acted at one end of the drain the 
faster would the water pour in at the other and along the whole 
line; in fact, it would be pumping the river itself, and the subsoil 
would be none the drier for the process. The river also, at the 
same time, would rise and bri ack water upon the engine, 
unless there were a valve and to shut the river out. The 
rain also would be pouring off the roofs of the houses in the night- 








so that it would appear impossible that 
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These views are further confirmed by what has at 
Oxford. The drai of that town has been under tion 
for many In 1866 Mr. Bazalgette reported upon it, and 


ears. 
recommended that this first system should be adopted, which 
would have placed Oxford in exactly the same position as that in 


in his report, 
left the treatment at the outlet to some 
about pumping the for i 
however, very wisely wen 


there was li 
scheme. The whole was, therefore, set aside. 

The attention of everyone has recently been drawn to what took 
place in London on the 27th July last, when, notwithstanding 
the expensive and complicated arrangements made for pumping 
sewage and rainfall, a very great portion of the lower parts of the 
town was flooded with the unclean mixture; and apparently, under 
similar circumstances, such things must again, and as the 
houses increase w the area the evil go on in ing in 
intensity. It evidently is not sufficient, in dealing with rai . 
to provide for averages, but the maximum must be considered. 

We cannot see, then, how we can adopt this first system. 

The second system is that which has been adopted and followed 
for many years by Mr. Rawlinson, the chairman of the Rivers Com- 
missioners, and we will describe this in Mr. Rawlinson’s own 
words, first speaking for himself, and then in conjunction with his 
brother commissioners. 

In his evidence before the Thames navigation committee Mr. R. 
states, in answer to question 3052: “In that case would you not 
have a much greater volume of water issuing out of your sewer 
throughout the year, taken on the average, in a climate where there 
is a great rainfall in one part of the country than in another part 
where there is not ?” 

“Not necessarily. The first principle in sewering is this: 
Before an engineer attempts to sewer rr town or any district he 
should inquire how nature bas provided for passing off the rainfall 
and the surplus surface water, and as little as possible he should 
interfere with that. His sewer should do the work of sewering, 
which is to take away the surface water of the yards, the refuse 
and waste water of the houses, and surface water of the streets, 
where he cannot otherwise pass it away without mischief; but he 
should never, under any condition, make a natural watercourse 
into a sewer, or turn into a main sewer the water of a natural 
watercourse, in draining a large area, without considering fully 
what are to be the effects and consequences upon his works. He 
must as much as possible confine his sewer to sewer work proper, 
and then he can get the maximum—that is to say, in wet weather 
that it shall not ~~ more than five or six times the volume of 
water that it would in dry weather.” 

In the third report of the Rivers Commissioners upon the rivers 
Aire and Calder (p. 14), itis stated: ‘‘ The largest proportion of rain 
water may in all cases run over the surface into the natural 
streams. It will not be necessary to form duplicate systems of 
sewers and drains, but will require intelligent and careful atten- 
tion to preserve surface gradients and natural outlets for storm 
waters, and, where these have been tampered with, to restore and 
improve them. The sewers and drains of a town should provide 
for the removal of subsoil water, the slop and waste water from 
houses, and the contents of water-closets. These sewers and 
drains may have storm overflows in connection with the natural 
streams of the district, so as to prevent tle flooding of 
houses or bursting of the sewers during thunderstorms. Al). dry 
weather sewage and such portion of the surface water due to 
moderate falls of rain as finds its way to the sewers will flow 
down with the sewage to the outlet, and be a manageable volume 
either to apply by gravity or be pumped to land for agricultural 
uses.” 

We fear that it will appear very presumptuous in us, and it 
probably arises from our want of engineering skill, but we must 
confess that we cannot quite understand these recommendations. 
How are we to admit ‘*‘ moderate rainfalls” into our drains and 
exclude thunderstorms? What will be the necessity for overflows 
if only subsoil water is admitted into the drains? And will over- 
flows act in the Thames Valley? What is meant by “‘ tampering” 
with surface gradients and the natural storm outlets? Is the 
rainfall to be admitted or is it not? for that appears to be the real 
question. 

We of course are aware that two sets of drains from each house 
will cost more than one; but it ap to us that in exact propor- 
tion as you admit the rainfall and subsoil water to the foul drain 
so will your expenses and difficulties increase all the way down to 
the outlet, and at the outlet, and up to the moment of the ultimate 
“ edly wadhy «0 . oa eS =o om Se 

itherto been y discharging the sewage into the nearest 
river, but it must be remembered that it will now be very much 
longer, because it must be taken on to the fields for irrigation, 
distant at least one mile, and generally more. 

If, on the other hand, in the town you exclude rainfall and sub- 
soil water from the sewers, the former must of course be conducted 
away safely to some natural outlet, and it cannot all flow on the 
surface. {t must be covered in a great many places, and that is a 
double system of drai to all intents and purposes, 

We could have wished that the commissioners had told us that 
if we followed out their recommendations of admitting to the 
sewers the sewage, subsoil water, and the “‘ moderate rainfalls,” 
that this would have been not only ‘ manageable” at the outlet, 
but that it would also be in the most economical form for pumping 
and in the best condition for irrigation, because, as affecting the 
—_—> the Lae we must — the question as —— The 
actual expense of draining the town is only one part of the process; 
the profit and loss upon the pumping onl irrigation are an equal 
subject for consideration. 

Instead of endeavouring to unravel the meaning of the re- 
commendations of the commissioners, perhaps it will be better to 
consider the cases of some towns that ~~ airly be presumed to 
have been drained on these principles, and see how far they may 


We will take Worthing, which was 


portance, and that 


be applied to our cases, 
drained a few years ago by Mr. Rawlinson himself. Here a por- 
tion of the rainfall enters the sewers, and the whole has to be 
pumped out; a portion is used for irrigation purposes, and the 
remainder is passed into the sea. The irrigation appears to have 
been successful; but the company have the same engine to supply 
the town with water that they employ for irrigating. If we refer 
to the Rivers Commissioners’ first report, question 8151, &c., we 
shall see that the heavy rainfalls of October, 1865, overpowered 
the engine. The consequence was the sewage water backed into 
the houses, and an outbreak of fever and diarrhea immediately 
followed, and, to use Dr. Barker’s words, ‘‘a great many of the cases 
assumed a typhoid character and terminated fatally.” As medical 
men we view such accidents with the most serious 

would like to know how they are to be avoided. Even in Croydon, 
where the drainage works by a en similar con- 
ey were produced by the same alls in ber, 1865, 
and Dr. Carpenter says (see Rivers Commissioners’ first report, 
question 8195), ‘‘ that there were twenty-two fatal cases of fever 
in that town coincident with those rainfalls and the blocking up 
of the sewerage.” 

If anyone reads the evidence of Mr. Menzies before the River 
Commissioners at Windsor, it will tolerably plainly appear 
that Mr. Rawlinson would like this system of drainage 
to be applied to Windsor. Mr. Menzies, however, showed that 
overflows would not in the lower levels act there; for, he said, 
= the slight fall in the bed of the river, the same rains that 
would bring them into action would also raise the river and shut 
the outlet, and if any of them on the higher levels did act the 
overflowing filth would along the of the river, and 

bably cause as great a ni’ as exists at the present time, 
‘or as soon as the floods subsided the filth would be left to putrify 


dations | in London from the overflowing o 


issue if they adopted this | y 





by the sides of the stream. Mr. Menzies’ predictions were 
verified within the last year. Six or seven cases of 
virulent 
we 


ring, which we distinctly traced to the influence of filth left 
sp! w © e influence 
behind by some of these overflows in this neighbourhood, which 
were brought into action by the heavy snowstorms and rains of 
the month of March. 

This view has also been confirmed by what took place last year 
the Metropolitan Sewage 
Works (see second report Rivers Commissioners on river Lea, page 


would | 21): “‘ Serious charges, however, have been made that the out- 


break of the cholera which in the months of July and August last 
ear took place in the east end of London is to be attributed to 
the water furnished the company from its reservoirs at Old 
Ford, whence the suffering districts drew their supply. We did 


all | not consider it incumbent upon this commission to institute a 


medical inquiry into all the particulars of this special case, 
though the evidence we receive incidentally bore upon the subject; 
suffice it to say that, on the other hand, the water supplied b: 
the company at this period from its Old Ford reservoirs h 
received an admixture of some unfiltered water drawn from an 
open and partially abandoned reservoir; and that, on the other 
hand, there were several local conditions—the low level of the 
district, the use of polluted wells, the saturation with sewage of 
the subsoil, and the excessive accumulation of s' ant sewage in 
ditches and cuts arising in great measure from the storm over- 
flows of the Metropolitan Sewage Works—the concurrence of which 
at that season were ted to produce cholera.” 

We may, ps, take another practical example from the case 
of Slough, in our immediate neighbourhood. The drainage of 
this town was planned by Mr. Curley within the last three years, 
and Mr. Lawson was called in as consulting engineer. This latter 
gentleman having been for ~ J years Mr, Rawlinso: - 
assistant, we may fairly conclude that the system adop was in 
accordance with the above-mentioned recommendations of the 
commissioners. The drainage was completed on this system, and 
an overflow proposed to be carried into the valley beneath the 
town. Our friend Mr. Darvill, of Windsor, however, in an open 
court of inquiry this spring, produced such evidence from Mr. 
Clutterbuck, Mr. Menzies, and Dr. Cooper, as to what the effect 
of this overflow would be, that the Government inspector was 
obliged to report against it. 

From these examples it is evident that there are some serious 
obj :ctions to this second system, and which require explanation 
befo-e we can with confidence enter upon that course. This part 
of the question is to us most important, as the Local Government 
Office, in approving the advance of sums of money to towns for 
drainage purposes, may probably be much guided by the report of 
the Rivers Commissioners, and the i tors appointed by them 
can withhold their sanction from any plan that does not meet with 
their approval. On the other hand, we have the ratepayers to 
satisfy, and the es conservators insisting on the purifica- 
tion of their river. 

The third system is that in which the drainage and rainfall are 
kept distinct from first to last. This separation system is now 
associated with the name of Mr. Menzies, deputy surveyor of 
Windsor Forest and ge Other Pg me have, we believe, 
formerly advocated this plan, but Mr. Menzies was the first to 
bring it to a practical conclusion. The principle he lays down is a 
simple one—exclude all the rainfall and all the subsoil water from 
your foul drains, and conduct the sewage, with its attendant 
regulated quantity of household and fius ing water, to the 
outlet, and then apply it to the land. We will not attempt to 

ive cll his various reasons for recommending this; they will be 
ound in his published works. Many of us in this neighbourhood 
are inclined to think that there is more hope for us in the 
direction he points out than in any other. 

We are aware that his views have been called ‘‘ theoretical,” 
but we have ourselves seen them in practice. We went lately 
with several other members of our local boards to inspect the 
asylum and adjoining buildings at Broadmoor, where this plan 
was carried out in accordance with Mr. Menzies’ instructions, and 
under his supervision from first to last. The area of the roofs, 
as ascertained, was two and a acres; the area of the site of 
the buildings about seventeen acres; the population varying from 
600 to 800, but arrangements made for an increase to 1000, Here 
we found the rain-water off the roofs all saved for washing = 
poses; the surface water discharged into the nearest ditch, and all 
the foul drainage conducted by itself, filtered, and applied to 
about fifteen acres of land for utilisation. The contrast presented 
by this garden to the surrounding heathy and barren district was 
most striking, and ay most encouraging. The man who 
attended to the irrigation told us he had not had a day’s illness since 
he had been so occupied. What struck us most was, the extreme 
regularity and economy of the system: one man attending to the 
whole process. We visited the point where the drainage is 
ultimately discharged into a brook, and took some of the water as 
it = distinguish a : this, , 4. taste, smell, and sight, was 
not to istingui rom ordi spring water. 

If this system is applicable to Broadmoor, where is the line to 
be drawn between that place anda town? At what amount of 
population does it cease to apply ? 

he whole plan has been rund years in operation there, and we 
have the published testimony of the chairman of the council, 
that nothing could be more satisfactory. 

We have constantly heard it stated that this separation system 
would be attended with much greater expense than the others, 
but we have some reason to doubt this, and wish it to be fairl 
answered and considered from first to last. We have ascertain 
on the best authority, that the drainage of the new cavalry 
barracks at Windsor was all pl d ~ | ti — on the old 
system of putting rainfall and sewage together. At the suggestion 
of Mr, Menzies, the royal cnginesr — considered the pro- 
priety of apply the separation system, and the work was carried 
out on that plan. The total cost of this was found to be eer= f 
less than that at which the other system had been estima’ 
This arose from several small drains being required, instead of a 
smaller quantity of much larger ones. 

But the great question still remains for us, What are we to adopt 
amidst these varied plans? We must not be content with 
mitigating the evil, but must have something this time as nearly 
perfect as possible, so as not to be called upon within a few years 
to do our work over again. The first and second systems of 
drainage, although recommended by such high authorities, are 
beset with difficulties which ought to be cleared up before we can 
conscientiously join in proposing such plans for so heavily taxing 
a game to apn —— : 

a peas oe potion lar towns as examples o' y= it is 
not sufficient simply to dwell on the improved sanitary condition 
of the inhabitants; there is something beyond this most important 

int; and the dilemma in which nearly all the inland towns in 

gland are now placed, shows that the treatment of the drainage 
at the outfall has hitherto been incompletely understood. 

Seeing the various opinions on this subject, and each opinion 
tenaciously held by its respective advocate, would it not be very 
desirable to have a committee of members of Parliament, or some 
such non-professional body, not committed to any scheme, to 
examine specially into these opinions, and provide local boards 
with the result of their inquiries? Can the Home Secretary help 
us, or what are we to do? Are we to accept this last recom- 
mendation of the Rivers Commissioners in the re’ on the Aire 
and Calder as final, or shall we insist upon an explanation of what 
it fmeans, and whether it is applicable to us, seeing we are the 
first towns that are to be made examples of ? 

We are, Gentlemen, 
Your obedient Servants, 
E. Peart, M.R.C.S.L., L.8.A., 
J. W. Goon, M.R.0.8.L., L.8.A. 
Members of Local Boards of Windsor and Eton. 
Windsor, 30th September, 1867. 
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RAILWAY MATTERS. 


Tue effect of the third rail on the Great Western of Biteti has 
bn very beneficial, the increase in through traffic alone being 
per cent. , 
AN Act dainalgimiting the Nantle with the Cambrian Railway 
received the royal assent last session, and the directors anticipate 
that beneficial results are likely to arise from it. 


THE traffic receipts on the Atlantic and Great Western line for 
the first two weeks in September were 266,116 dols., and for the 
corres ing two weeks last year 289,995 dols., showing a de- 
crease of 63,879 dols. | 

A FRIGHTFUL accident happened on the Gredt Indian Peninsula 


Railway; A it 29th, near Lanowlee, throtigli a train coming into 
collision with a runaway engine. One passenger was killed and 
several others more or less injured. 


A Norrn Brirtsh goods train was thrown off the line nearl 
opposite Toowood, in the parish of Duniplace, as it is believed, 
through the wilful act of some miscreant. Enormous confusion 
arid dainage ensued, but no loss of life. 


THe London, Chatham, and Dover Railway Company have 
appointed meetings to be held for the election of the debenture- 
holders’ director on Friday the 18th, and of the shareholders’ 
director on Saturday the 19th inst., at the Victoria station, each 
day at twelve o’clock. 


ANOTHER attempt, happily unsuccessful, has been made to upset 
a train in the neighbour ood of Warrington. What is called a 
“* fifteen-feet metal” had been laid across the line by somebody, 
and had it not been caught by the life-guard attached to the tender, 
the consequences must have been most disastrous. 


In Russia the necessary lands, and even timber, are being offered 
gratuitously for railway construction, so that there is little doubt 
that the Russian railway network will acquire during the next few 
years a great development. It is again rumoured that MM. Roths- 
Fag contemplate the purchase of the St. Petersburg and Moscow 

ne, 


THE Cambrian Railway has not yet been opened further than 
Barmouth, but the opening of the remainder of that line is daily 
expected, and when this takes place the traffic receipts will, it is 
expected, be materially increased, by reason of the unbroken com- 
munication that will then be formed between North and South 
Wales, and also between Carnarvon and the midland counties 
and London. 


From Central America it is announced that the company which 
built and have always held the lease of the Panama Railroad, and 
which is as (gt chiefly of American citizens, has procured a 
new lease of the railroad from the Government of New Granada, 
to run for ninety-nine years. There are reports that this lease 
was procured by the use of corrupt means to secure the favour of 
the New Granada Congress. 


THE Christchurch and Bournemouth line is not yet completed: 
the works, however, are progressing, though slowly. The line is 
staked out for nearly the whole distance, and the cutting fora 
single line of rails is made for about three miles. It has pro- 
ceeded beyond Pokesdown, and here the road archway over the 
rails is nearly finished. Hopes are entertained that it may be 
opened for traffic in the spring of next year. 


On Wednesday morning a serious collision occurred on the East 
Lancashire scction of the Lancashire and Yorkshire Railway, near 
Bacup. The line from Rawtenstall to Bacup, a distance of four 
miles, is a single one, and contains many tunnels and curves. A 
passenger train from Manchester arrived at Bacup at 8.55 a.m., 
and was in five minutes after despatched to Manchester. In the 
meantime a goods train had been despatched from Rawtenstall to 
Bacup, but was unable to reach the station before the passenger 
train started out, and the result was that just as the passenger 
train emerged from Holt tunnel the luggage train ran into it, and 
a terrible collision ensued. Considerable destruction of property 
euaed, and a good many personal injuries, but fortunately no loss 
of life. 


GREAT activity continues to be displayed in connection with the 
development of railways in Russia. A line from Riajsk to Mors- 
chausk has been traversed by a train from Riajsk as far as Sarai— 
that is, a distance of sixty versts, or half the line. The whole line 
is expected to be completed November Ist. Three important 
sections have been opened of late, viz., from Odessa to Tiraspol, 
from Warsaw to Terespol, and from Balta to Olviopol. Proposi- 
tions have been renewed for the purchase of the Nicholas line 
(Moscow and St. Petersburg). The concession has been granted of 
a line from Poti to Tiflis, while surveys have been commenced for 
another line from Rosto on the Don to the Black Sea. A line is 
to be constructed at the expense of the State from Koursk to 
Karkhow and the Sea of Azoff. 


THE chairman of the Great Luxembourg Company, in moving 
the adoption of the report, regretted the falling-off in the receipts, 
which he attributed to the fact that since 1863 the rates of the 
company had been gradually reduced to an unremunerative point. 
They were carrying the main portion of their traffic at rather less 
than jd. per ton per mile. This was owing to the Government 
having reduced its rates on the State lines, and, while professing 
to leave all the conceded companies free, taking care to give the 
traffic to those lines only having rates uniform with those of the 
State lines, so that to save their legitimate traffic from being 
diverted to other companies they had to reduce their rates. 
Strong representations had been made, and would still be made, 
to the Minister of Finance upon the subject, which he hoped the 
shareholders would support. 


_THE chairman of the Teign Valley Company says that the 
directors, since the last meeting, have had to consider fresh 
details of the scheme, which, he believes, would prove still more 
advantageous to the interests of the shareholders and the creditors 
than any yet submitted. They have not, however, been able to 
complete those arrangements, and, therefore, he proposed that the 
meeting should be further adjourned to the 28th inst. What 
they purposed doing is to raise sufficient money to complete the 
line, and to defray all the claims paid by parties in cash on behalf 
of the company. The directors believe that when this is done 
and the line completed the mortgage upon the works will be so 
light as to afford every probability of there being a return to those 
who have subscribed towards the undertaking. When the line is 
completed from Teignhouse to Jew’s Bridge the shares, which are 
now valueless, and cannot be disposed of in the market, will, he is 
assured, become valuable property. 


THe Great Western of Canada Company state that the light 
rails in general use on the American continent, coupled with the 
excessive stress to which the Canadian winters expose them, 
renders the permanent way of Canadian railways much less dur- 
able than those of English railways, and ‘herdlore the very best 
material ought alone to be used in the manufacture of rails sent 
to Canada; but, instead of that being the case, it has been the un- 
fortunate experience of all the railways on that continent to 
receive from England during the past cight or ten years rails 
of a decidedly inferior quality, and a similar experience attended 
them in the re-rolling of their old rails in former years in the roll- 
ing mills of Canada and the Northern States. The result of this 
has, of course, been that the duration of Canadian and American rail- 
— tracks has universally fallen far below the standard of England, 
and even of the American continent itself in bygone, years, when 
sounder rails were furnished by the English manufacturers. But 
they are now independent of foreign markets by their own rail- 
rolling mill, and Mr, Read states that he has recently effected a 
great improvement in the quality of their rails by introducing an 
increased percentage of good hard puddled iron in the heads of 
the new rails, 





NOTES AND MEMORANDA. 

From "13,000,000 to 14,000,000 tons of coal will probably be 
mined this year in France. 

Tue first sample of pig iron ever made on the Pacific coast is on 
exhibition in San Francisco. 

THERE are in New York city 250 public schools, with 2000 
teachers, and 227,000 pupils. 

ENGLAND uses 850 million postage stamps annually; France 
450; and the United States 350 millions, : : 

THERE are only three substances which the ean can use 
to produce sparks—charcoal, zinc, and carbide of iron. 

8 with the scale left on it as it comes from the forge, is 
less liable to break in packing than if it is brightened. 

In 1865 we produced 98,150,587 tons of coal from the mines of 
the United Kingdom. In 1866 we raised 101,630,543 tons. 

THERE are only two substances known which in burning give a 
green flame of pure character. These are barium and copper. 

AMORPHOUS PHOSPHORUS was discovered by Schritter about 
fourteen years ago. It is used in the manufacture of matches. 

THE mineral statistics for 1866 show that tin ore in 1859 was 
worth £74 15s. per ton, whereas in 1866 it was only £48 10s. 9d. 

THERE were 636,188 ounces of silver extracted from lead 
during 1866 in the United Kingdom; in 1865 there were 724,856 
ounces extracted. 

M. Leon Fovucavtt, who was the first to demonstrate the rota- 
tion of the earth by a mechanical experiment, has we regret to 
say, been striken with paralysis. 

A CALIFORNIAN paper says that the company engaged in taking 
out borax in Lake county will soon be in condition to extract five 
tons of this article per day from the Borax Lake. 

THE number of exhibitors at the great Exhibitions of France 
and England since 1851 are as follows :—-1851, under 14,000; 1855, 
24,000; 1862, nearly 29,000; in 1867, upwards of 42,000. 

It is officially stated that the deposits of mud in the Thames 
near the Southern Outfall Works are not nearly so large as has 
been represented, and that their origin is of a doubtful cha- 
racter. 

Tue largest journal turbine wheel ever built in America is being 
constructed for the Fairmouth Waterworks of Philadelphia. Its 
diameter is 10ft. 3in.; weight, including gearing, &c., about 
260,000 Ib. 

THE mean time of oscillation of a ship when rolling is sensibly 
independent of the amplitude of the rolls and the size of the 
waves, and is very nearly equal to the natural time of oscillation 
in smooth water. 

THE time occupied by a ship in completing a circle is sensibly 
affected by her speed, varying nearly in the inverse ratio of her 
velocity. The diameter of the circle described, however, is little, 
if at all, affected. 

THE centres made in steel articles when being put in the lathe, 
sometimes cause fractures; after or at the time of hardening it is 
better to fill them out as soon as the tap, &c., has been turned, and 
before it is hardened. d 

Mr. J. Ross Browne’s report to the American Government on 
the mineral and metallic resources of the Pacific States and terri- 
tories gives the product of gold this year at seventy millions of 
dollars, and Nevada silver at ninety millions, 


WHEN copper is burned in a hydrogen flame it gives a bright 
green colour, but the moment a little free chlorine is introduced 
the colour becomes a beautiful blue. For this reason calomel— 
whioh contains chlorine—is largely used in pyrotechny. 

DurRING the year 1866 the quantity of iron raised in the United 
Kingdom was 4,530,051 tons, made from 9,665,042 tons of ore; of 
gold quartz 2927 tons were raised, from which 743 ounces of metal 
bee extracted, as compared with 1664 ounces and 4282 tons in 
1865, 

M. ScHONBEIN has recently made a further discovery respecting 
ozone. He finds that ordinary oxygen is without action upon the 
protoxide of thallium, while ozonised oxygen combines rapidly 
aoe this oxide, so as to form the peroxide of thallium, which is 

rown. 


M. DesaIn states that chloride of carbon is more easily traversed 
by obscure heat than sulphide of carbon, chloroform somewhat less, 
while benzole and glycerine, with a thickness of one centimetre, 
almost entirely stops the heat radiated from a blackened sheet of 
copper, heated to 400 deg. Centigrade. 


THE cities of Bombay and Singapore have for two years past 
been lighted with gas made from coal brought from Australia. 
This coal, besides being cheaper, is quite free from sulphur, so 
that the gas is easily purified, and a larger supply of coal may be 
stored without deterioration or danger from heating. 


THE total value of the mineral productions of the United King- 
dom for 1866 is as follows:—Metals obtained from ore raised from 
the British mines, £14,954,695; coals, estimated price at place of 
production, £25,407,635; earthy minerals, not building stones, 
£1,350,000; total, £41,712,330, 

THE average effective pressure on the pistons of screw engines in 
the French navy, is about, 91b., the sea being smooth and the 
speed about 7°‘7 knots. The highest mean pressure in the case 
of six vessels, was 9°67 lb., and the lowest 7°79 1b. The consump- 
tion of fuel varied from 4°18lb. to 6°63 1b, per indicated horse- 
power per hour. 


AN apparatus for measuring the different degrees of transparency 
of the air has been lately described by M. de la Rive, ot Genev, 
According to that gentleman the great transparency of the air 
before rain is due to the presence in the air of a quantity of 
invisible vapour, which renders transparent the numerous germs 
floating in the air, to whose presence light mists are attributed. 


Paper steeped in a solution of oxide of thallium, and exposed 
freely to the air, would be an excellent ozonometric paper if the 
carbonic acid of the air did not transform the oxide into carbonate, 
which passes more slowly to the state of peroxide, and blackens 
with difficulty under circumstances where strips of paper, iodised 
and starched, became coloured at the end of a few minutes in an 
atmosphere which contained z55}555th part of pure ozone. 


MISCELLANEA. 

THE Scotch are about to petition Parliament in favour of a 
general road bill. 

Tue ‘‘Cesarewitch ” pm ie taken by Benson’s chronograph, 
was 4 min. 10 sec. and3 tent’ : 

THERE is an idea abroad that the French are adopting shells 
instead of balls for use in the Chassepot rifle. 

THE Hall rocket may be fired from the ground, lying quite flat, 
provided a level run of 30ft. is found in front. 

On Saturday morning a dreadful and fatal explosion took place 
in one Of the sheds for filling cartridges at Woolwich. 

THE body of Mr. Parkin Jeffcock, having been discovered and 
brought te the pit bank on Saturday, was on Monday interred in 
the family vault at Ecclesfield, near Sheffield, 


WE regret to announce the death of the Cavalier Bonneli, 
formerly director of the telegraph in Italy. He was the inventor 
of the telegraphic apparatus called by his name. 

ALTHOUGH the extraction of coal has been somewhat in 
of late in the Belgian basins, stocks do not accumulate, whi 
would seem to show that there is a fair current of orders. 

THE experiment of establishing a line of steamers from London 
to Brazil and the River Plate promises to be successful, and a 
second ship is announced by Messrs. Howden to sail early next 
month. 

Mr. Hucu Taytor, of Earsden, after being forty-four years one of 
the executive of the Coal Trade Association of Northumberland and 
Durham, and about a quarter of a century its chairman, has 
resigned that office. 

THE London Trinity-house has resolved to erect a lighthouse at 
Whitburn, on the Durham coast, a locality where a year ago there 
was a good deal of talk about vessels going ashore through having 
been misled by mysterious lights. 

On Monday morning a fearful explosion took place at the High- 
bury coal depét of the North London Railway. The boiler of the 
stationary engine that worked the coal lifts burst, killing the 
engineman, and making fearful havoc all around. 

THERE is a large specification for finished iron out through 
Government, which is believed to be on account of a foreign 
Government; it is chiefly for bar and angle iron, but it is not very 
probable that it will go into South Staffordshire. 

Tue Spanish Government is endeavouring to improve the port 
of Barcelona, The depth of water is to be carried 35ft., while the 
area of the harbour is tobe incre: to 286 acres, accessible to ships 
of the largest size. The cost of carrying out the works contemplated 
is set down at about £450,000. 

THERE is a project entertained by the Italian Government to 
combine all the art galleries in Florence in one large edifice, on 
the site of the late Convent of San Marco, the Accademia, and the 
royal stables, which latter will soon be transferred to the new 
building erected for them beyond the Porta Romana, 


Tue explorations of M. Lucien de Puydt have confirmed the 
belief that no practical line exists for an interoceanic canal between 
the Gulf of St. Migal and Caledonia Bay. The explorer, however, 
found a gap in the Andes of only from 100 to 140ft. in height 
above sea level, through which the river Tanela flows. 


A GREAT fire broke out on Tuesday night at Stephens and Sons’ 
and Brown and Simpson’s shipbuilding yards in Dundee. Three 
ships on the stocks were burned. The loss is estimated at £6000. 
The owners are insured. Tremendous excitement prevailed in the 
town. The military were called out, and the ships in the port 
were unmoored to save them from the flames. 

EIGHTY-TWO new vessels were building upon the Wear on the 
30th of September, under Lloyd’s survey; of these eighteen were 
sold and sixty-four were unsold. Thirty-three new vessels were 
building on the Tyne at the same time, of which sixteen were 
iron ; of the latter five were over 1000 tons each. Twenty-two of 
the Tyne vessels were sold and eleven were for the builders. 


WE are at length able to trace some of the influences exerted on 
the mind of the Sultan by his visit to the Western capitals. It is 
well-known that he has been deeply impressed with the great 
advantages of railway communication, and, with a laudable desire 
to extend this to his own empire, he has presided over three or 
four councils of ministers specially summoned to Dolmataktché for 
the purpose of considering what could be done to promote this 
object. 

CONSIDERABLE excitement prevails among the shipowners of the 
north on account of the high rates paid for corn from the Black 
Sea, and screw vessels, if they were successful in getting up in 
time, would realise high freights. A fleet of sailing vessels has 
been detained in the Dardanelles by contrary winds; and, as the 
shippers are anxious to get the cargoes off before the ice sets in, 
rates have risen as high almost as they were during the Crimean 
war, 7 


Tne last of the series of meetings of the ironmasters of the 
Wolverhampton district for the current year commenced in that 
town on Wednesday afternoon. The attendance was of the most 
meagre description, and the character of the assembly was quite 
on a par with it, in both respects the contrast being great indeed 
as compared with what the meetings in this town used to bea 
dozen years ago, and in a measure confirming the belief that the 
iron trade of South Staffordshire is on the eve of a gradual, but 
inevitable decay. 

Tne French Minister of War gave a second order on the 25th of 
September last for 145,000 metres of silk gauze for cartridges 
adapted to the new army musket. This order has been distributed 
as follows :—50,000 metres to the manufactory of Louis Peala 
Lyons; 40,000 to that of Duringe and Gouttebarron, Lyons; an 
55,000 to the establishment of Patriou, Paris. The whole is to be 
deiivered by the end of January, 1868, at the Arsenal of Lyons. 
The 90,000 metres to be made at Lyons will give employment to a 
large number of workmen. 

THE Barnsley seam of coal has just been reached in an entirely 
new district, at a place called Denaby, about seven miles from 
Doncaster. The shaft, which is the deepest in Yorkshire, is rather 
more than 422 yards deep, and the coal, which averages 9ft. in 
thickness, and is of excellent quality, underlies the magnesian 

imest In reaching the coal a bed of fine cannel, rather more 





MAINE claimed recently to possess the oldest 1 tive in 
America. It was broken up the other day at a Bangor machine 
shop. This locomotive was ,the Pioneer, a 10-ton engine, and 
was one of the early machines built in England by Stephenson, 
the inventor of the locomotive. It was built at Newcastle-upon- 
Tyne, in 1835, and ran its first trip November 6th, 1835. Its last 
work was done August 15th, 1867. 

THE first paper mill built in the United States was erected at 
Roxborough, Pa., 1693. The second mill was built at Elizabeth, 
N.J., in 1728, during which year the first mill in Massachusetts 
was built in Boston. In the year 1860 the number of paper 
manufactories in the United States was 555, their total product, 
being valued at 21,216,802dols. Of these manufactories New 
England had 204, the Middle States 273, the Western States 54, 
the South 24. The intrease since that year has been very large. 

M. L. CAILLETET details experiments on the influence of different 
coloured rays on the decomposition of carbonic acid by plants. 
He observes that green light afforded unexpected results, whether 
this colour was obtained from glass, vegetable leaves, or solutions. 
Under its iufluence carbonic acid is never decomposed, a fresh 
quantity of gas seems, on the contrary, to be evolved. When a 
glass containing pure air and a leaf was placed in full sunlight, 
under a green glass shade, after a few hours a quantity of carbonic 
acid was 0 ed, scarcely inferior to that which the leaf would 
have evolved in the dark. 





than lft. thick, as well as other seams, were passed. The work of 
reaching the Barnsley bed occupied rather more than four years, as 
a great deal of water had to be encountered. 


Mr. HAWKSHAW, C.E., has presented to the trustees of the 
town and harbour of Maryport, Cumberland, a plan for providing 
that port with additional dock accommodation. He p es to 
construct a new dock and basin to the north-west of the Elizabeth 
dock now in exist , an timates the cost of the work at 
£85,000. The dock is to have an area of five acres and the basin 
an area of three acres. The estimate of cost does not include 
parliamentary expenses, the superintendence of works, or the 
erection of warehouses; therefore Mr. Hawkshaw recommends the 
trustees to fix the capital at £100,000. 


On the Ist of October instant an Act of Parliament came into 
force, under which nine turnpike Acts were repealed. By the same 
Act on the 1st November next as many as thirty-seven other 
turnpike Acts will expire, and on 1st November, next year, ten 
more Will share the same fate. The law on turnpike trusts has 
been amended : trustees of turnpikes holding shares in gas or 
water companies supplying the roads are not to be liable to penal- 
ties, nor are drivers of carts, vided they do not ride on the 
shafts, but drive with reins. ratepayer may inspect accounts, 
On the expiration of a turnpike trust the balance in hand is to be 
paid over to the parishes for the highways, 
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PUBLISHER’S NOTICE. 

Actording to the new postal arrangements between this 
country and the United States, the postage on each copy 
of THE ENGINEER sent to America will be 4d. in future. 

tly, the annual subscription for THE ENGINEER, 
delivered post-free in the United States, will be £2 2s., 
instead of £1 11s. 6d. 





TO CORRESPONDENTS. 

call the attention of our Advertisers to the notice 

state that the large circulation of THz ENGINEER 

go to press at an early hour on the morning of 

ication. Advertisements, to ensure insertion, must be de- 

the Engineer Office before seven o'clock on the Thursday 

evening of each week. es: : 

Letters intended for publication must be accompanied by the 

names and addresses of the writers,not necessarily for insertion, 

but as an evidence of good faith. 

*.* Wecannot undertake to return drawings or manuscripts, and 
must therefore request our to keep copies, 

A. P. H.—IJt should be worth a patent. 

G. DRORY (Alexandria).—Received with thanks. 

E. B. 8.—Letters lie at our office for this correspondent. 

T. C.—You cannot dispense with the guides, the stujing-boxes will give you con- 
stant trouble without them. 

F. D. W.—Jf you are well up in mathematics you canno! have a better book than 
Rankine’s. If you require a cyclopecia of civil engireering buy Cressy’s book. 
W. . (Newcastle-on-Tyne).—Zhe North Moor Foundry Company, Oldham, 

and Messrs, Williamson Brothers, Kendal, make turbines which enjoy a high 


reputation. 

GALANTUOMO.—WNo decision has yet been made public as to the relative merits of 
the two safes. The circumstances of the trial were very peculiar in some 
respects. We shall at the proper time explain much that may now appear 
mysterious, but for the present we must decline to open our columns to any 
correspondence on the subject. 

JUVENIS.—That a gauge glass will crack if touched when cold with wire inside is 
well known, The phenomena is not confined to gauge glasses. You will find 
lamp chimneys fly after being cleaned. The fracture is no doubt attributable to 
the fact that some strain is set up by a change in the molecular arrangement of 
the glass, due to heat, and in cleaning the surface is scratched, Sracture 
results. 

P. W.—A great number of plans have been patented, and used without being 
patented, for taking the pressure off the slide valpes of ail kinds of steam 

ines. Messrs. Maudslay and Field, for example, use a simple ring, illus- 
trated in THE ENGINEER for June 29th, 1866, Mr. 7. Adams’ slide valve is 
used with great success on the North London and several other railways. It 
was patented in the names of Adams and Parsons a couple of years ago. 

APPRENTICE.—The quantity of steam can only be accurately determined by direct 
experiment, Approximately,you can get at it in the following way :—Take the 
temperature of the water within the boiler when steam is up, and the tempera- 
ture in the furnaceand flues; cali the temperature in the furnace or flues T, 
and that of the water T:; then the number of thermal units which will be trans- 
mitted by each square foot of heating surface per minute will be found by the 


P — T1)2 
Sormula, Q = a=? ) ; tn which Q ts the number of thermal units, and a 
@ constant, varying between 160 and 200. A thermal unit is the heat sufficient 


to raise 1 16. of cold water through | deg. Fah., and about 1200 units will be 
required to convert a pound of water into steam, Bourne's ts a very excellent 


* 


work, 

ERRATA.—Jn our article ‘On Guns and their Uses,” which appeared in our last 
impression, line 3 from top of second column, for “0°16,” read “ +16.” 
Near the bottom of the third column in the same page, for *‘ slot D,” read 
**shot.” Jn our leader * Mokta-el-Hadid,” last column, page 302, for “ As a 
general rule, it is used in France,” read, “ As a general rule, it is not used in 
Fi ” 





FRENCH EMERY STONES. 
(To the Editor of The Engineer) 

SIR,—Will any of your correspondents favour me with the address of the 
agents for French emery saw-sharpening stones ? GRINDER, 

London, October 10th, 1867. —_— 

A STRANGE CRAFT. 
(To the Editorof The Engineer, 

S1r,—<As the letter of Mr. Geo. Butchard, in your last issue, is calculated to 
convey the impression that the engines and boilers of the Mystery are identical 
in construction with those of the tags Milton and Palmerston, permit me, my 
name being connected therewith, to correct the statement. It is quite true the 
engines are similar to those of the before-named vessels, but varying materially 
in their relative proportions and in detail. Mr. Batchard omits to mention 
that the patterns were altered in form and dimension, whilst the shafts and 
other moving parts are fully thirty per cent. stronger, in compliance with the 

qui of the specification; as also that with the engines the similarity 
ceases, the boilers being upon a different principle, and totally uniike those of 
either of the boats to which allusion is made. 

Gravesend 7th October, 1867. 





EDWD. A. J. BUCKLAND. 





Advertisements cannot te inserted unless delivered before seven o'clock 
on Thursday evening in each week. The charge for four lines and under is 
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MARRIAGE. 

On the Ist. inst., at Charleoombe Church, Bath, Mr. WILLIAM HALE. C.E., 
of London, to MARY, eldest daughter of the late Mr. JACOB WILSON, of 
Wigmore-street, London. No cards. 

DEATH. 

On the 3rd inst., suddenly, at 28, Avenue des Champs Elysees, Paris, Major- 
General GEORGE HILDEBRAND BURGMANN, Royal Engineers, in the 65th year 
of his age. 
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EXHIBITIONS, 

Amonost the faults found with the genus exhibition, 
and ially with it as typified by that of the present 
year, there are none more frequently urged than the dis- 
proportion of direct results in the tangible shape of sales 
effected by individual exhibitors to the cost they incur in 
appearing at them, and there is not the slightest doubt 
that viewed in this light alone exhibitions would be 
utterly unremunerative to the exhibitors, and would 
never have survived their first great inauguration in Hyde 
Park in 1851. Out of the forty or fifty thousand ex- 
hibitors in the Champs de Mars, whether within or with- 
out the privileged five or six thousand récompensés, we 
doubt if there are five or six score who will have cleared 
their expenses by sales effected during the seven months 
of existence—on the last of which we have now entered— 
of that great collection of art and industry, which so 


faithfully oy nag the march of modern enterprise. 
We tnust therefore look to a class of indirect, we may A 











insensible, influences for the vis viva which has rend 

a series of such undertakings possible, and has brought 
forward a vastly greater number of men in 1867, who 
have been willing to devote time and money to displaying 





their peahedtivy productions, than were forthco in 
1851, in 1855, in 1862, or in all the minor intermediate 
exhibitions put together. 

Following the pecuniary gain of direct sales effected, 
which, as we have said, can only be ed as insigni- 
ficant in result, comes the notoriety obtained more or less 
by all exhibitors, and lasting a number of years after the 
period of exhibition meg A £7 rtionate to the real 
merits of the productions which the exhibition has been 
at least a most potent means of bringing to the front, 
Next comes a class of insensible influences, the effect of 
which in a pecuniary point of view on the exhibitors 
themselves, is often but very erroneously maintained, to lead 
to negative or injurious results—we allude to the com- 
munism of ideas which springs from such displays, to the 
complete gg wecacees | of ideas, whether patented or 
not, essentially involved in the very principle of all 
exhibitions. This difficulty, if difficulty it a applies 
only to that class of exhibitors who bring forward pro- 
cesses or improvements in design or detail; and many a 
man having regard only to his own personal advancement 
may find it hard enough to decide whether he will keep to 
himself an idea which he is making or hopes to make 
<a with a view to its more complete reservation, or 

ring it forward at an exhibition for the ey oe: of 
increasing his sales by a The thoroughly narrow- 
minded man does the former, and he does the other who 
reflects that for one idea he offers to the world he is adding 
something to the inducements which bring forward a 
hundred others by which he may benefit. Weare consider- 
ing in both these instances only the man who looks solely to 
his own interest—by far the commonest type of humanity — 
and notatall taking into account the few who have wealthand 
good feeling enough to do toothers as they would be done by; 
nor are we giving any weight to the remote possibility of a 
rotection by patents which would in most instances be 
ut a broken reed to lean on, We take only the debateable 
case of the individual exhibitor who has something that 
he has thought about and worked upon to bring forward, 
and which though, in most instances, not what may be 
called a novelty, has not before been so completely given 
to the public. Beyond all these varrow considerations, 
however, there comes the main secret of the success of the 
exhibition genus, the fountain which has thus far 
sustained the stream till it has made it a river, and which, 
though perhaps at more distant intervals than heretofore, 
will cause it anon to rise and add its quota to the 
fertilisation of human intellect. This, which is also an 
insensible influence, is the contact of mind with mind, the 
conveyance to the million of the experience of the few, 
the passing from man to man of innumerable facts and 
ideas, which would in no other way have obtained such 
rodigious circulation, the imparting in fact of tangible 
snowledge and vivid instruction, it is this which has 
made exhibitions useful, therefore popular, and therefore 
prolonged. 

It is easy to attribute this institution of modern days to 
the pride of rivalry amongst nations or firms, and to the 
possibility and existence of jobbery in the management of 
such institutions. There can be no doubt that there are 
such insensible influences tending to bring them abou 
but if it were not for the insensible influence of g 
promoted by them they would long since have ceased to 
be possibilities capable of being brought about by any 
amount of pride or jobbery. 

Of all the classes of ideas put forward, and knowledge 
imparted at great exhibitions in general, and at the great 
French Exhibition in particular, there are none which 
have a greater influence, or, as regards overcrowded 
European populations a more beneficial influence, than the 
numerous and elaborate exhibits by new or young 
countries, Spreading in a dozen narrow fan-like strips 
from mere points outside the fine arta gallery till they 
attain a width of perhaps only a few feet on the outer 
circumference of the building, we find grouped from our 
own Australian and New Zealand, African, American 
and Asiatic colonies; from French Algeria, and Guiana, 
from distant Dutch settlements, from the Southern Steppes 
of Russia, from every state of South America, and from 
the western half-settled provinces of the Great Union 
collections, many of them including all the important 
raw productions as yet turned to the use of man;and nota 
few embodying resultant manufactures which show that 
the countries from which they come have already begun 
to step forward from the herdsman or woodsman state of 
existence, and to open fields for a standard of intelligence 
capable of higher work than tending flocks or felling 
timber. Accompanying these productions are almost in- 
variably found a profusion of maps, drawings, and photo- 
graphs, conveying more or less faithful a of 
the countries from which they come, whilst a library of 
literature on the status of colonial institutions may be 
collected in an afternoon ramble through their sections. 
Since the days of Mark Tapley and the city of Eden we 
have always felt disposed to receive with more or less 
scepticism pictorial representations of colonial life, But 
the facility of intercourse now-a-days has brought out the 
truth respecting most parts of the world to which Euro- 
peans emigrate, and we may at least rely on the fidelity of 

hotographs, which show as characteristics of the 
ands amongst the productions of which we are standing, 
and which we would fain re in respect to the 
prospects which they hold forth as fields for the future 
employment of mind, of labour, and of capital. 

So completely has stagnation fallen on European works 
capable of giving employment to the three great interests 
which are the offspring of civilisation, that it has become 
absolutely essential for the rising generation of mind 
and labour — which capital must follow —to look to 
the rising generation of countries for employment and 
for homes. It is therefore of no small advantage to a 
large section of Old World communities that such distinct 
wad in general reliable sources of information should 
have been placed before them in so attractive a form. 
The inflnence they will exert must necessarily be of the 
insensible type, but it will not be the less effective 
because every intending emigrant will not have had the 





advantage of visiting the Champs de Mars. A mass of 
ay information concerning these countries, and in- 

uencing the tone of feeling respecting them, will have 
been im to Europe in general before the close of 
the Exhibition, and cannot fail to have a salutary influence 
on the continually increasing tide of humanity who seek 
new homes in distant lands. 


MARINE ENGINEERING IN THE NAVY. 


THosE who are most familiar with the performance of 
modern men-of-war, the property of this or of other nations, 
will be least pre to dispute the proposition that, as sea 
boats, they manifest peculiar defects when compared with 
vessels in our mercantile marine. We have few war ships 
which could compete in speed with the Scotia, and not one 
which could yt the run to America in ten days, what- 
ever her speed. Passenger steamers go to sea without 
hesitation in gales which suffice to keep our ironclads in 
harbour. Liners, such as the Taeping or the Fiery Cross, 
encounter storms without the loss of a spar which suffice 
to send our war ships into port for a refit, Our admirals, 
indeed, report that the ships of a squadron behaved admir- 
ably in such and such a gale, but on examination it will be 
generally found that they only behaved admirably for war 
ships; their performance only too commonly being just of 
the kind to disgust the skippers of the smallest ships that 
find their way round the Cap of Good Hope with cargos 
of tea or of silk. Our fleets spend the major portion of 
their existence in harbour, and at sea they commonly 
make the worst possible passages from port to port. We 
believe thatthe truth of these statements cannot bedisputed, 
although it may be possible, perhaps, to pick out one or 
two instances in which particular ships have really done 
well, As regards our fleets, taken as a whole—and not 
only our fleets, but all fleets of war ships—the facts are the 
same. They are inferior, as sea boats, to the commercial 
fleets of this and other nations, taken asa whole. Such 
a conclusion is not satisfactory, and sooner or later the 
naval architects of England, France, and America will 
be asked why sucha thing should be. The question is 
one well deserving the attention of every man of science 
who takes an interest in maintaining the naval power of 
his country, while it is brought home to the non-scientific 
taxpayer by the enormous sums now expended in making 
good damage done at sea. If it can be shown that a ship 
cannot be made to fight and stand hard weather at the 
same time, there is no more to be said on the subject. 
The choice lying between efficiency in a gale and efliciency 
in action, we must perforce take the last qualification, 
even at the expense of abandoning the former. But we 
are disposed to believe that this argument cannot be sub- 
stantiated, at least in the fullest sense ; and we doubt that 
the problem of combining the qualities proper to a first- 
class commercial packet with those of a thoroughly good 
fighting ship is insoluble, 

To reason out the whole subject in a couple of columns 
of this journal is simply impossiblé. We shall not attempt, 
therefore, to lay down any novel principles or to make any 
very wnt suggestions, but we shall simply content 
ourselves with calling attention to one or two facts which 
appear to exert an important influence on the efficiency of 
our war ships as sea-going vessels, 

We have stated that there is hardly a man-of war in the 
British navy which could steam as fast as the Scotia for 
even one hour, and that none of our ships could, like the 
Cunard boats, go from Queenstown to New York in ten 
days, The first proposition may be regarded as axiomatic, 
requiring no illustration; the second may be explained in 
a sentence or two. We do not possess a fast man-of-war 
which could coals enough to bring her at full 
speed to New York. If the fact rested here there 
would not be much to deplore. We might rest passably 
well content if our ships stowed coal for even a run of five 
days at full speed. But unfortunately our crack ships do 
nothing of the kind. We have referred before now to the 
reports of Admirals Yelverton and Warden, in charge of 
the Channel squadron in 1866. Turning once more to 
these official documents we find that the Bellerophon, run- 
ning at eleven knots, and indicating 4156-horse power, 
burnt 152 tons of coal per day. She can only stow in her 
bunkers 500 tons of coal, or enough for about three days 
and a quarter. If her engines worked up to the power 
obtained at the measured mile—in round numbers 6000 
horses—the consumption of fuel would be, ceteris paribus, 
about 220 tons per twenty-four hours, or sufficient only 
for two days four hours. Coal in limited quantity can be 
carried on deck, but not without inconvenience, Admit- 
ting, however, that in and out of her bunkers she stowed 
1000 tons of fuel, that quantity still represents but a little 
over six and a-half days’ steaming at eleven knots, or four 
and a-half days’ steaming at full speed, say thirteen and a 
quarter knots. Nor is the Bellerophon in any wise an 
exceptional vessel. The Achil es stows 700 tons of coal, 
and burns at full speed—a little over thirteen knots in 
smooth water — 192 tons of coal per day, so that 
her bunkers hold only coal enough for about 3°75 days at 
full speed. From official data lying before us we have 
made the following calculations, based on the performance 
of the ships named at the measured mile :—The Achilles 
carries coal for 3 days 20 hours; the Bellerophon for 3 days 
6 hours; the Lord Clyde for 3 days 6 hours; the Pallas, 
for 2 days 12 hours; the Ocean for 4 days 14 hours; the 
Caledonia, 4 days 4 hours; Hector, 4 days 2 hours; the 
Research, 4 days 6 hours; and the Wyvern for 6 days 22 
hours, 

It will be seen at a glance that a wide difference exists 
between the figures given here and the steaming time 
which we have previously given for the Bellerophon—2 
days 4 hours only. This oe results from the fact 
that the consumption of fuel per horse-power at sea is 
greater than it was at the measured mile, On the mile 
trial the ship averaged 5,966-horse power by the Admiralty 
diagrams, She stows 1,120,000 lb. of coal, of which she 
burns one-seventy-eighth, or, avoiding minute fractions, 
14,359 Ib, per hour, which corresponds to an hourly eon- 
sumption per indicated horse-power of 2°407 Ib. a 
with which there is some reason to be satisfied, t 
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sea, however, on the trial of November, 1866, the 
ship burned 14,168 Ib. of coal per hour, which 
is apparently the maximum quantity which she can 
consume upon her grates; but she then indicated only 
4,156-horse power, instead of 5,966, and her consumption of 
fuel per hour rose to 3°649 lb. per indicated horse per 
hour. The s of the ship was but eleven knots, and 
much disappointment was felt in consequence. The blame 
was thrown on the stokers, but seeing that as nearly as 
possible the same quantity of coal per hour was burned 
during the sea trial as during that at the measured mile, 
we think the fault hardly lay with the stokers. The diffe- 
rence in the power developed must be sought, in part at 
least, in the difference in the quality of the fuel used 
during the trials. The Achilles burned actually durin 
her trial at sea more coal than she did on the measure 
mile, and her engines develo a greater power—5786- 
horse power instead of 5722-horse power; the total con- 
sumption was 18,912 lb. of coal per hour, or 3°148 lb. per 
indicated horse-power per hour. As regards the other 
ships we have named, some burned more coal, others less, 
per square foot of grate, than at the measured mile; but in 
all cases the consumption was greater per indicated horse- 
power at sea than at the measured mile. In the case of 
the Research and the Hector, indeed, it was greater by 
about 50 per cent., while in the Caledonia the consumption 
was not increased by more than 9 per cent. 

We may gather some useful lessons from the foregoing 
facts, In the first place, we see that our war ships stow 
nothing like the quantity of coals that is carried by 
first-class merchant steamers. In truth, although they 
are called full-powered, and are fitted with the most 
powerful steam machinery ever made, they are really as 
regards stowage of fuel, in the condition of merchant 
steamers fitted with auxiliary engines only. It becomes, 
therefore, a matter of paramount importance to reduce, 
first, the quantity of power required to maintain a given 
speed, and, secondly, to use the most economical machinery 
that can be obtained. ‘The first proposition means that 
we should have good lines. It is known that long ships 
are fast ships as arule, and it is worth considering whether, 
in building shorter ships than the Achilles or the Warrior, 
we may not sacrifice more as regards speed than we gain in 
facility of manceuvring. That the Achilles, a far larger ship 
than the Bellerophon, can steam faster and further with 
the same quantity of fuel, is a fact not admitting of dis- 
pute; that the Bellerophon is a handier ship few will 
deny. A question arises, however, as to whether we have 
exhausted all the means of manceuvring, that is to say, of 
causing a ship to turn round to the right or to the left at 
ur disposal. On the contrary, it appears that in this 
matter we are behind the age, having made little or no 
progress for centuries. It is not wise policy to re- 
duce the length of our ships solely to make them 
easy to steer at a great sacrifice of speed, while we have 
twin screws. A centrifugal pump, fitted to throw a 
column of water starboard or port at right angles to the 
keel near the bows, would in all probability render the 
Achilles, or even a larger ship, handier than the Pallas or 
Bellerophon or any short ship in the navy not so fitted. 
By combining the centrifugal pump with the double screw, 
powers of rotation may be obtained which are unknown 
in practicenow. Of course thereare reasons quite apart from 
the power of manceuvrimg which may dictate the use of 
short ships; to these we need not refer, our proposition is 
simply that in giving up length to obtain handiness, we 
not only lose velocity, but we render our ships unsuitable 
for long voyages under steam ; that we thus sacrifice very 
precious qualities—qualities, indeed, which we have paid 
enormous prices to obtain—and that this sacrifice is unne- 
cessary, as by the addition of certain mechanical expedients, 
such as twin screws, ships may be made both long and 
handy. 

Having reduced the resistance of our ships, as far as ex- 
cellence of form can reduce it, the naval architect has done 
his part. It then rests with the engineer to provide 
economical engines, We do not call 3 1b. of coal per horse 
per hour a small consumption, and we believe that as much 
work can be got out of 2lb. If the consumption, in the 
case of the Bellerophon, was as small at sea as it was at the 
measured mile, she would be capable of keeping the sea for 
three days, six hours, working up to 6000-horse power, in- 
stead of for two days, four hours only. Why is it that the 
same economical results cannot be approximately obtained 
at sea and on the mile? I1t is not easy to say. The diffe- 
rence between the best hand-picked Welsh coal and that 
ordinarily supplied to our war ships will hardly account 
for the excessive disparity manifested by the Hector, the 
Bellerophon, or the Research. The matter deserves full 
investigation as it is of no small importance. 

We shall not now stop to consider the peculiar conditions 
which render so many of our men-of-war bad sea boats, 
which never face a moderate breeze without losing some of 
their spars. The matter is one which comes more strictl 
within the province of the naval architect than of the engi- 
ueer. It is probable, and much to be hoped, that in process 
of time changes of importance will be made in this respect. 
Tronclad navies are new, and we have much to learn about 
them, but we do not despair of seeing a fleet, sufficiently 
protected for all practical purposes, mounting the most 
powerful guns in the world, capable of steaming for seven 
days at fourteen knots, and burning less than 21b. of coal 
per horse per hour, in the possession of the nation. We 
shall have made a long step in this direction when we 
have learned how to protect iron bottoms from fouling and 
corrosion, Until this point has been solved we fear that 
fourteen knot speeds must remain the exception in our 
navy instead of being the rule. 


UNIFORMITY IN DESIGNS. 

Ir a roof, bridge, or any example of construction, could 
be so designed that all its constituent parts were exactly 
similar—in fact, duplicates of one another—perfection 
would be attained as regards simplicity, facility of erection, 
and economy. It must not, however, be supposed that, 
even were this apparently impossible feat accomplished, 
every part of the design would of necessity be absolutely 





interchangeable, for, as the quantity of material required at 
the different points would vary with the conditions affecting 
the structure, it would be requisite to combine a certain 
number of duplicates in order to obtain the proper de- 
gree of strength at those very points. Admitting the 
truth of this, it is nevertheless evident that the chances 
of error and confusion arising in the erection of a bridge 
of this nature are considerably less than those existing 
under ordinary circumstances where a multiplicity of dis- 
similar parts is composed in the design. In the former case 
the difference between any two sections is simply one of 
number; they are relatively multiples or sub-multiples of 
one another, and the difference is one of degree only; in 
the latter the difference is both of degree and kind. Not 
only does the number of the parts comprising the two sec- 
tions vary, but the parts themselves are dissimilar. The 
chances of an error in the position of any particular plate or 
bar, or what might be termed the chances of misplacement, 
occurring in the erection of a bridge, for example, obviously 
increase with the number of the dissimilar plates or bars, 
but the | agery is by no means direct. If we take a 
couple of bars of the same scantlings, supporting a weight, 
and whichare supposed to undergothe sameamountofstrain, 
and are, consequently, interchangeable, the chance of mis- 
placement is reduced to zero. t us, however, suppose 
that the two strains are not of the same amount, the bars, 
therefore, not of the same scantling, and not interchange- 
able. Mathematically, the chance of misplacement in this 
instance may be represented by the number two. If we 
have three dissimilar bars the chances are increased to six, 
and, if four, they are correctly represented by the number 
twenty-four. ‘Theoretically speaking, these chances are 
nothing more than the number of permutations capable of 
being formed with the component parts of the bridge, and 
follow the law of an algebraic series. In actual practice 
they are very much diminished, as it would be impossible 
to misplace, or even think of misplacing, some portions of 
a structure ; but all practical men are aware of the dangers 
of complexity, and know that the chances of error do fre- 
quently become all but certainties. We are far from 
asserting generally that if a workmen can put a bar ina 
wrong place he is sure to do it, but we confess there is 
some truth in the statement when the limits of its applica- 
tion are narrowed. 

There are unquestionably peculiar types or principles of 
construction presenting in comparison with others, superior 
facilities for carrying out, or rather approaching, the ideal 
design we have alluded to. Keeping, for the present mo- 
ment, the subject of bridges before us, the difficulty to be 
overcome in adhering to the principle we have laid down 
consists in the great discrepancy of the sections and scant- 
lings used for the flanges and the webs of girders. In a 
plate or box girder it would be manifestly impossible to 
employ plates of the same size for both the webs and 
flanges, since, in the latter, the joints run transversely to 
the plates, and in the former in the direction of their 
lengths. Again, referring to lattice girders, unless 
the flanges could be built up altogether of sections 
of bar iron similar to those of the web—a cir- 
cumstance scarcely possible in bridges of large span—the 
principle of uniformity is infringed. If, however, the 
dimensions of the bridge were such as to require a breadth 
of flange equal or nearly equal to that of the vertical 
plates of the web, then the obstacle would be removed, so 
far as their size was concerned, and no more wrappers and 
stiffeners would be demanded for the web than were abso- 
lutely indispensable, a condition reversed if the size of the 
side plates wereexpressly reduced to conform to that of those 
in the flanges. ‘There is one type of bridge in which these 
requirements, stringent though they appear, can be com- 
plied with, and that is the tubular girder, although the 
details and general character of the design would differ con- 
siderably from the gigantic example at the Menai Straits. 
As the object in all girders is to save as much dead weight 
as possible in the items of covers, wrappers, and stiffeners, 
the web plates are made as wide as they can be got, con- 
sistent with a due regard to economy; and owing to the 
great breadth of boom in the tubular bridge, there is no 
difficulty in so apportioning the width that it shall 
be a multiple of that selected for the breadth of the side 
plates. Although it is too much to expect that, in the 
present state of our iron manufacture, the flanges and 
webs of girders could be composed of similar sections of 
iron, yet a far greater uniformity in their individual com- 
ponent parts might be obtained than what prevails in the 
majority of designs. Taking the Warren girder as an 
example—the principle of which we utterly condemn—it 
presents, nevertheless, a favourable opportunity of carrying 
into execution, so far as the web is concerned, the plan of 
duplicate bars. The position of a diagonal bar in an open 
web girder being given, the depth has no influence upon 
the strain brought upon it, but the angle of inclination 
being constant, it is the depth that determines the distance 
the diagonals are apart, and fixes their relative position. 
Therefore, although the value of the depth does not appear 
in the formula for ascertaining the strain, yet as the strain 
depends upon the position of the bar, the depth virtually 
affects its amount. Of all other descriptions of girders the 
Warren is remarkable for the per saltum manner in which 
the strains are transmitted throughout it, and since there 
is only one series of diagonals or triangulation in the 
web, this objectionable peculiarity increases directly with 
the depth and indirectly with the span of the bridge, regard- 
ing the one quantity as a function of the other. The 
princivle of uniformity in designs premises, theoretically, 
that the difference between the various sections of a — 
should consist not in a number of dissimilar parts, but in 
a dissimilar number of similar parts. In the Warren 
girder the depth could be adjusted so as to give approxi- 
mately to the diagonals, strains augmenting towards the 
abutments in a regular tion, which would allow the 
struts and ties to be proportioned upon the duplicate or 
multiple system. 

The error committed by most designers, or rather the 
obstacle they themselves oppose towards carrying out the 
plan of uniformity, is the too ready assumption of the 
value to be given to the depth of a girder. In many 
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mination of the strains upon the flanges, indirectly 
affecting the position of those upon the diagonals of the 
web, follows as a matter of calculation, and there is no 


option but to provide the material for supporting them. 
Instead of making the above assumption, and being com- 
pelled by it to desiga accordingly, the better plan is to 
assume the strains, to sketch out the particular geometrical 
design, which will best accord with the dictates of economy, 
simplicity, and uniformity of parts, and then find the depth, 
angle, and other data which will practically produce the 
strains previously assumed. The process, at first, wiil be 
more tedious and require more mathematical labour than 
what is incurred in the solution of a simple formula, but it 
will certainly afford a superior result. That there is an 
advantage in employing a number of small bars instead 
of one large one possessing the same sectional area, is 
evidenced from the fact that repeated experiments have 
demonstrated that small sections of iron are relatively 
stronger than large ones. The explanation is probably 
partly due to the greater facility with which all the 
strength of the metal in a small bar is called into pry 
compared with that of a large one. The manner in which 
experiments upon the compressive and tensile strain of 
materials have been conducted, tends to prove that this 
consideration was attended to, since the precaution was 
always adopted of fining down the section to be, fractured 
to a small diameter at the middle, in order to 
bring every particle of the material as near as possible 
to the line of strain. Notwithstanding the practical 
objections against the Warren girder, it is in theory the 
base of all girders of the open web class, the principal 
advantages of these being that they distribute the strain 
more even and uniformly, by the multiplication of the 
points of attachment, and are also considerably stiffer. Iron 
roofs, especially those of the trussed class with an inclined 
tie, and limited spans not exceeding a hundred feet, are 
especially well adapted for carrying out the principle of 
uniformity of parts. A roof of, say, 50ft. span, could be 
designed so that, with the exception of the short struts 
under the rafters, every bar should be of the same scant- 
ling and also of the same length; but, to effect this, the 
same process of calculation must be adopted as already 
described for bridges. Tt will not do to assume the depth, 
or, what is tantamount to that quantity, the pitch or angle 
of inclination, but to find what angle and what geometrical 
disposition of parts in the truss will produce the strains 
required by the problem. Unfortunately many persons 
imagine that, because they can solve a simple formula in 
tons and square inches, that all that is demanded is to 
accumulate the necessary amount of metal to complete the 
design. Those who depend solely upon formulz for the 
designs of bridges and roofs—especially, as mgs ss | 
occurs, if they are content to take the formule for granted, 
without comprehending the manner in which they are 
obtained, or the foundations upon which they rest—can 
really but little influence the main features of the design 
—namely, the determination of the strains, since they fol- 
low as a necessary conclusion from the premises they have 
adopted. Having once selected certain values for the 
terms of an equation the value of the solution is no 
longer a matter of option; it can be no more altered than 
the multiplication table. There is no doubt but that the 
usual method of designing a theoretical girder or roof, and 
then making all the practical considerations of economy 
and simplicity subservient to it at any sacrifice, has been 
carried to a great length; but, from what we have said, 
the reason is obvious. The designer ties himself down to 
mathematical rules and formule, and, having once deter- 
mined the strains upon the structure for his theory, is 
obliged to provide for them in utter defiance sometimes 
of all the requirements of —* economy, and the 
ordinary exigencies of the workshop. Any mathematician 
can ascertain the strains upon a geometrical figure, and, 
these data having been obtained, the remaining portion of 
the design consists in proportioning the metal in accord- 
ance with their respective amounts. The difference be- 
tween the two principles of designing we have been con- 
sidering lies in this: in the one instance we are compelled 
to design in accordance with certain data, which there is 
no real necessity for adopting, but, by so doing, we save 
labour, and render the task comparatively easy, especially 
to the theoretical man; while, in the other, we design the 
structure untrammelled by any data, save what are abso- 
lutely indispensable, and, by nicely adjusting the geome- 
trical and mathematical requirements of the design, pro- 
duce a combination of theory and practice as perfect as the 
conditions of the case will admit of. Instead of being 
compelled to adapt the material to the strains, we adapt 
the strains to the material. Having first ascertained that 
geometrical arrangement of the design which will give the 
maximum amount of simplicity and economy, the next 
point is to discover how far theory will bear it out—for it 
must not be imagined that we are undervaluing theory 
but we maintain that the rules of theory are frequently 
observed by scientific men with a blindness, a sort of fana- 
ticism, which renders them insensible to the more solid 
demands of practice. It is probable that, in many in- 
stances, at least, the design will not be borne out entirely 
by theory, and the angles and other data, which would 
answer so far as the assumed strains are concerned, would 
not be reconcileable with other equally important require- 
ments, but it will be found that by slightly modifying the 
arrangement, a de of simplicity and economy will be 
arrived at, which constructive designs rarely exhibit at 
present, 





SoutH Kensincton MustuM.—Visitors during the week ending 
5th October, 1867. On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., 11,153; on Wednesday, Thursday, and 
Friday (admission 6d.), from 10 a.m. till 5 p.m., 1476; total, 12,629; 
average of corresponding week in former years, 13,532. To 
from the opening of the museum, 7,005,953. 
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FRIARS BRIDGE. 


In the ordinary course the visit of the Society of Engineers to 
the engineering works of Messrs. Penn, at Greenwich, which we 
recorded in our issue for the 20th ult., would have been the last 
trip of the season; but, owing to the success of these trips, and as 
the weather favoured another out-door excursion, it was deter- 
mined to visit the Thames Embankment works on both sides of 
the river, as well as the works of the new Blackfriars Bridge. The 
southern embankment was first visited, the members and asso- 
ciates mustering strongly at Lambeth Palace on Friday last. 
Among those present were Mr. W. H. Le Feuvre, the Presi- 
dent of the Society; Messrs. C. J. Light, L. Olrick, J. Ber- 
nays, F. E. Houghton, J.J. Horner, E. Matheson, A. Latham, 
F. Colyer, E. H. Moore, G. Waller, C. F. Young, A. Williams 
. Secretary), and P, F. Nursey, auditor to the Society. 

is work consists of river wall and embankment for a 
length of 4300ft. run from Westminster Bridge to Gun 
House-alley, with a carriage and footway forming a direct 
thoroughfare 60ft. wide from Westminster Bridge to Vaux- 
hall. This roadway yen behind the pro; new St. 
Thomas’s Hospital, which will face the House of Lords, and the 
foundations of which are progressing rapidly, being laid by Mr. 
Webster, the contractor for this embankment. A paved pro- 
menade, 20ft. wide, for foot passengers, will be constructed alon; 
the top of the river wall, passing in front of the new hospital 
and along the embankment as far as Lambeth Palace. 

This walk will be ~~ from Westminster Bridge by a hand- 
some flight of steps. The line of the river wall will be about LOOft. 
inside the existing wharf walls above Lambeth Bridge, so that the 
width of the river will be greatly increased opposite Millbank, the 
maximum width being 700ft. The cofferdam is formed of two 
rows of piles from 35 to 40ft. In on ay and 6ft. apart, driven 
to a depth of about 6ft. into the London clay. The river bed be- 
tween the two rows is dredged of gravel, &c., down to the London 
clay, and the space filled in with clay puddle to a height of 3ft. 
above Trinity high water. About 2370ft. of the dam and staging 
has been constructed between Westminster and Lambeth Bridges, 
and a length of about 450ft. of the single pile dam has been con- 
structed above the latter bridge. About 2300ft. of the river wall 
has been brought to heights varying from 3ft. Yin. to 7ft. Gin. 
above Trinity high water level. This wall is constructed of 
granite, backed by concrete; it was at first built with brick- 
work backing, which plan was abandoned for concrete alone, 
brickwork being introduced only at the footings. The foundations 
for the river wall were excavated for a width of 16ft. 6in. to 
a depth of about 14ft. below the bed of the river, or 29ft. 6in. 
below high water. In the trench thus formed concrete was laid 
to a height of 7ft., and upon this the brickwork rests. In front of 
the wall the brickwork is 7ft. in thickness, and counterforts are 
run out for 6ft. more at the back every 6ft. in length, the 
spaces being filled in with Portland cement concrete, of which 
material the whole backing of the wall is also now com- 
posed, as already noticed. The contract amounts to £309,000, 
and, when completed, it is estimated that the embankment 
wall and works will consist of 195,000 cubic yards of ex- 
cavation, 175,000 cubic yards of filling in, 37,000 cubic 
yards of concrete, 28,000 cubic yards of brickwork in Portland 
cement, 426,000 cubic feet of granite, and 56,000 cubic 
feet of Yorkshire stone. Several varieties of granite are used, 
supplies being drawn from Jersey, Guernsey, Dartmoor, Cornwall, 
and France. The cement is carefully tested before being used, 
and some samples tried before the members of the society required 
a force of 1350 1b. to tear them asunder. The sectional area of the 
samples being 2} square inches, gives the high result of 6001b. per 
square inch. This is rather above the average, which, however, 
shows well, being 4001b. per square inch taking the general run 
of the trials. The resident engineer is Mr. John Grant, in whose 
absence at the Metropolitan: Board of Works, the visitors were 
received by Mr. Whittaker, who conducted them over the works. 

From the thern the bers and iates passed over to 
the northern embankment, where they were received by Mr. 
Broome, the contractor’s engineer, in the absence of the resident 
engineer, Mr. Lewis G. Moore. On the works between West- 
minster and Waterloo bridges the river wall has been sufficiently 
—- to allow of the removal of portions of the dams. Of the 
low level sewer 3335ft. have been completed, and nearly the same 
length of the subway. Of the smaller sewer, for intersepting the 4 
drains which discharge on the foreshore, nearly 3000 are completed. 
The steamboat pier at Westminster is in a very advanced stage of 
completion, and 100ft. of the York-gate substructure has reached 
a height of 3ft. 9in. above Trinity high water. At Charing Cross 
the steamboat pier is brought for a length of 45ft. to a height of 
3ft. 9in. above Trinity mark, whilst, in the remainder of the pier, 
the concreting, brickwork, and masonry, are brought to levels 
varying from Lift. to 27ft. 9in. below Trinity level. The banks of 
the Adelphi landing stairs are at about Trinity level. The river 
wall is, with some trifling exceptions, completed for a length of 
670ft. from Westminster Bridge, and 50ft. more have been brought 
to a height of 3ft. 9in. above jy | mark. The wall 
adjoining the York-gate is completed for a length of 333ft., and 
a further length of 390ft. is 3ft. 9in. above Trinity level. The 
height of the river wall adjoining the Charing Cross pier varies from 
lft. to 3ft. 9 in. above that level for a length of 302ft., whilst 
398ft. of the wall adjoining the Adelphi stairs are brought to 
levels of from 1ft. below to 3ft. 9in. above Trinity, and 50ft. in 
length of the outer capping is fixed. The second contract com- 
mences near Waterloo Bridge, and the pier works at this point, w 
to the junction of the No. 2 contract, the main screen, return Aas 
face-walls have reached heights varying from 1ft. below to 3ft. 9in. 
above Trinity mark. About halfa million cubic yards of filling 
have been made good behind the embankment wall, and in the works 
generally. New outlets have been constructed from the Victoria 
and Regent sewers, which have both been partially diverted, and 
a part of the tube for the pneumatic railway has been completed. 
The Temple steamboat pier is progressing rapidly, the dam in front 
of the works having been removed, with the exception of about 
150 feet. The face of the embankment is thus left open to the 
river for a length of 1820ft. 

Having noticed the progress of the embankment works the 
party pre led to inspect those of the new Blackfriars Bridge, 
where they were received by the contractors, Messrs. P. and A. 
Thorn, and their engineer, Mr. F. W. Bryant. A marked progress 
is noticeable in these works, inasmuch as the superstructure has 
been commenced, and makes good show on the Surrey end of the 
bridge. Here the masonry of the south abutment has been com- 
pleted up to the top of the springing course, and the large spla; 
course stones are now being fixed. The ironwork of the first arc 
is nearly completed, and at No. 1 pier the masonry is completed to 
the top of the springing course. In the cutwater are some stones 
of unusually large size, which have been brought from the De 

k quarries, near Bodmin, and which weighed before dressing 
from ten to fifteen tons. Both the red granite columns for this 
pier are now on the works, and present a very fine appearance, 
each column being composed of three blocks of stone and weigh- 
ing thirty tons. The Portland bases on which the columns will 
rest are being prepared; they will be carved by Mr. Phillip, the 
sculptor. At No. 2 arch, the workmen are fast pushing 
on with the centreing, and it is expected that in a few weeks the 
erection of the ironwork will be commenced. At No. 2 pier the 
masonry is completed up to the springing course, whilst at No. 3 
pier the foundations are more than half completed, the caissons 
going down most favourably. Considerable difficulty has been 
experienced by the contractors at No. 4 pier owing to a very loose 











soil having been met with. It was therefore necessary to sink the 
ceaissons deeper, which has involved much extra expense to the 
contractor, besides cas the work at that pier. owever the 
y 


difficulties are gradually being overcome, and the work may be 


spla; 
This concluded the i 
much interest to the aon eae 
associates, a number of whom dined together at the Bridge-house 
Hotel, London Bridge, in the evening. 





SHIPWRECKS.—The Bureau-veritas of Paris gives the following 
as the list of total losses for the month of July :—British vessels, 
68; Norwegian, 25; American, 22; French, 14; ish, 8; i 
8; Dutch, 6; miscellaneous, 16; total, 167. Of these only ten 
were steamers. In addition to the above there were thirteen 
vessels wrecked and condemned, and fourteen others supposed to 
have been lost in <q of the ab of all news respecting 
them. The total number of vessels lost between the 1st January 
and the 31st July is stated to have been 1684, or twenty-five more 
than during the same period of last year. 

TRIAL OF SHIPS ON THE MEASURED MILE.—-The following cir- 
cular has just been issued from the Admiralty relating to future 
trials of her Majesty’s ships on the measured mile :—‘*On all full- 
power trials of ships at the measured mile the engines and boilers 
are to be worked to the utmost extent of their capabilities, not 
only when running the mile, but during the whole of the intervals 
between the several runs. The coal used should be hand picked, 
and of the best quality of Nixon’s navigation coal. Prior to all 
trials at the mile of new engines and boilers, or of those 
which have been extensively repaired, each safety valve is to be 
taken out by the chief engineer of the dockyard, and measured, 
and its weights weighed, in order that the exact load may be 
entered in the report. The best trained stokgrs that can be 
selected from the reserve or factory are to be employed, and it is 
desirable that a sufficient number of such stokers should be re- 
tained, so that as far as may be practicable the same men should 
attend all the trials. Steam must not be partially shut off when 
the ship is not on the mile, in order to obtain ahigher result when 
she is running the mile. When engines constructed to work with 
highly expanded steam are under trial, the expansion valves are to 

80 ted as to keep the steam on the point of blowing off, 
but the engineer officers attending the trial are to take especial 
care that the power of the engines is never reduced in any way 
when off the mile in order to increase it when on the mile. The 
engineer officers are also to see that the indicator diagrams are 
taken as nearly as possible at equal intervals of time during each 
run, in order to obtain the mean pressure in the cylinders. 
The indicators are to be under the charge of the chief engineer of 
the dockyard, who is responsible for their correctness, and he is to 
test them in the presence of the chief inspector of machinery 
afloat at least once each month. The revolutions of the engines 
during each run are to be taken by counter. When ships which 
have new engines not yet received from the contractor are under 
trial at the meas’ mile, the engines and boilers during the 
trial are to be under the charge of the contractor or of his agent, 
who is to have the sole responsibility and management; but it is 
to be clearly understood that the trial is to be conducted in strict 
accordance with the regulations laid down for all trials at the 
measured mile; and the engineer officer from the factory and the 
chief inspector of machinery of the reserve will each, at all times, 
be responsible to the captain of the reserve that these regulations 
are never deviated from. Engine contractors are to be allowed 
such preliminary trials under way as they may consider necessary 
to get the engines in proper order for the official trial. A copy of 
these regulations is to be given to the contractors or their agents 
attending he trials.—By command of their lordships, Henry G. 
Lennox.” The Secretary of the Admiralty has also issued a cir- 
cular:—‘‘ With reference to the instructions for the steam re- 
serves, wherein it is prescribed that ‘first division ships are to be 
tried once during summer for not less than six hours,’ it is to be 
observed that when first division ships are so tried it is not neces- 
~—T that they be taken to the measured mile; and the trial at 
full speed need not be of longer duration than four hours, if a 
longer trial would render it necessary to come to anchor out of 
harbour.” 

Patent Fuet.—(From our Correspondent.)—Our readers will 
posbalty recollect that at the last meeting of the South Wales 

titute of Engi , held in Swansea, in September last, a 
@ paper upon patent fuel was promised from Alexander Bassett, 
Esq., C.E., of Cardiff, and which was looked forward to with 
great interest by engineers, colliery proprietors, &c. In con- 
sequence, however, of the length occupied in the discussion of the 
other papers by the Institution, that of Mr. Bassett, was precluded 
from being read. Since that time a number of most interesting 
experiments have been made, and the result cannot fail to be pro- 
ductive of great benefits to the colliery proprietors and regarded 
with considerabls interest by engineers and others. A quantity of 
fuel has now been made Mr. Bassett at Aberamann, near 
Aberdare, for the Powell’s Duffryn Steam Coal Company, the 
fuel having been e from the small coal produced from the 
various seams in the Aberdare districts, and this fuel has been 
used with the greatest success in some of the locomotives in the 
district. On the 19th and 20th of September some important and 
interesting experiments were carried out on the Taff Vale Railway, 
by permission of the general manager, Mr. Fisher, O©.E., 
under the superintendence of Mr. Tomlinson, the loco- 
motive superintendent, and the arrangements were such 
as to thoroughly test the value of the fuel. The meee ng gave 
the following results :—On the 19th of September the engine made 
two trips from Cardiff to Aberdare and back, working over 100 
miles, exclusive of shunting, the average gradient against the load 
being 1 in 309, the average load throughout the day being 488 tons. 
The fuel used, which was made from a —~ bituminous steam 
coul, represented 50°12 lb. per mile; butif the weight of the engine 
and tender, together with the time occupied in shunting, be taken 
into consideration, then the quantity used per train mile was 
equivalent to 41°591b., or ‘077 lb. of fuel to the ton carried. 
The quantity of water evaporated during the day was 8°1 lb. by 
1 Ib. of fuel used. On the following day the same engine worked 
over the same gradients and the same distance, the average load 
throughout the day being 521 tons, the quantity of fuel used being 
50°63 lb. per mile; but if the weight of the engine and tender 
be taken into consideration, together with the time occu- 
pied in shunting, the consumption of fuel was 41°7 lb. per 
train mile, or ‘073 lb. of fuel to each ton carried. he 

uantity of water evaporated was 9°14 1b. to each pound of 
uel used. The engine in every journey travelled at the maximum 
speed allowed on the line for mineral trains, and the pressure of 
steam was fully maintained. A series of very careful experiments 
were made in 1858 by Mr. Tomlinson on the evaporative powers of 
the Aberdare and Rhondda Valley coals, by which it appeared 
that the highest duty obtained was 8°63lb. of water evaporated 
by 11b. of coal, the average of thirty-one experiments being 
7°90lb. of water evaporated per 1b. of coal. It will thus be 
seen that the results of the 20th of September were oy to 
those of the previous date, such undoubtedly arising from the 
experience obtained in using the fuel to greater advantage. We 
are informed by Mr. Bassett that had there been sufficient fuel 
left to have continued the experiments another day, he is satisfied 
an increased duty would have been obtained. e fuel in 
the experiments referred to was not water-proofed, but we under- 
stand the company, i.¢., the London Patent Coal Company, have 
manufactured a —_ —z impervious to moisture, which can 
and efficien 








be tho hly done at a small cost. We are 
informed that Mr. Tomlinson has expressed a very decided opinion 
on the importance of waterproofing the fuel required for loco- 
motive purposes, In all probability Mr. Bassett’s paper will be 
printed and discussed at the next meeting of the Institution. The 
estimated cost of con into fuel of the same 
character as that used in trials detailed above, inclusive of 
royalty, will be from about 2s, 4d. to 2s. 6d. per ton. 





THE PRACTICAL ENGINEER'S TECHNICAL EDUCATION. 

Sir,—We have of late heard a great deal on this subject. A 
correspondent in your last impression thinks that by the use of the 
foot-rule we have and that the con’ tal metrical 
measurement has taken our intuitive knowledge of all things 
coperainns 0 aguenas > Sa Ea He seems to forget 
that by the same use of the foot-rule Watt planned out the steam 
engine, and Stephenson the locomotive, and his son Robert—along 
with his coadjutor, Fairbairn—spanned the Menai Straits. Now 
there are good men in our own day; but it has been remarked, and 
justly, that talented men are becoming scarce. I have every reason 
to believe that there is more talent at the present day than 
ever there was, but that talent lies dormant for want of a know- 
ledge of what no firm has ever inculcated into the hundreds of 
pupils passing through their hands; in fact, I do not know a single 
example of a firm turning out a young man that could be termed 
an engineer. In the workshop and drawing office they acquire a 
knowledge of what they can do themselves—how long it requires 
certain work to beexecuted, but that is all. Now I have known youn; 
men becoming very expert, but I have likewise known others, wi 
a sound mathematical education, turn out miserable failures, hav- 
ing no more idea of the great principle—namely, the division of 
labour—the day they launched into the world than the day they 
entered the firm employed. 

The fortunate ones think they are all right, but they are not. 
I will give an instance: A firm advertises fora manager, he must 
simply be an “engineer,” but he must likewise be well-up in 
estimating work, and how much certain work will cost per pound 
otherwise ; and how short a time it requires. 

Now, no man would ever apply for such a situation if he did not 
consider himself qualified as an ‘‘ engineer” to fill it ; but I would 
ask what right has a firm to ask a man to become responsible for 
estimating and pricing work, when they have not shown a single 
— out of the many how todoso, The young men knowin certain 

epartments in how short a time they can de a given job, but they 
- not know how long a body of men will take to do the same 
thing. 

Now employers think they get the best talent, with all those re- 
quirements combined; but such isnot the case. If we are retro- 
grading, it is simply owing to taking—or refusing, I would rather say 
—talented engineers as their —— who are not up in prime cost. 
If it is that employers want, let the situation of be filled 
+ a clerk in their employ who is well up in such matters, as 
I have known of actual examples, and how men have burnt their 
fingers in estimating complex machinery. Employers seem in a 
muddle at present, as we see first-class firms estimating for ships 
of a certain class from £29 to £37 per ton, and some as low as 
£20 per ton, 1 would ask them, what reason have they to with- 
hold “prime cost” when it has nothing whatever to do with the 
selling price. 

To conclude, employers say they can get clever men as draughts- 
men—clever boys I would say, for unhappily men, if they can, are 
not contented to remain at the drawing their lives-—so firms 
lose their experienced hands and fet fresh ones, and I consider all 
societies for ughtsmen will fall to the ground owing to that 
fact. I udvise young men about to enter the profession to take a 
few years’ experience in the counting house, and get a practical 
knowledge of the work there, for without it the engineer can never 
feel confident. G. G. 

[We give our correspondent’s somewhat rambling letter a place 
in our pages because it calls attention to an abuse which beyond 
question exists; but we fancy few of our readers will agree with 
“G. G.” that the best place for an embryo engineer to learn the 
cost of work is in the counting house.—Ep. E.] 

October 3rd, 1867. 








SEWAGE, 

Sir,—You have repeatedly called the attention of the public to 
a question that has become exceedingly troublesome, namely, the 
utilisation of town sewage. I venture to trespass on your time, and, 
if it please you, your columns, in submitting a ee whereby this 
matter may no longer be a question of practicability. 

Sir, England’s progress in political and social matters has been 
marked with red letters in the world’s history. Her historians 
have pointed out in clear well-defined language her advancement 
in scientific, political, and other matters; and justly have they 
portrayed this rapid advancement. But, whatever may have been 
our progress, there is this one thing indisputable—the sewage of 
our towns still flows onwards, emptying itself into our rivers, 

olluting them, and thus rendering the water we drink unfit for use. 

ides this we are annually throwing away several thousands of 

— which might be obtained for the sewage if it were utilised 
‘or agricultural purposes. 

However costly any really practicable scheme may be, I contend 
we would be amply remunerated if it were only to improve the 
health and stay the disease in our large towns. The plan which I 
suggest is, I think, practicable and inexpensive. 

Firstly, the utilisation of the sewage. I propose to use the 
sewage for agricultural purposes. As its qualities are so well 
known I need not here comment on them. 

Secondly, the collection of the town sewage. I would so alter 
the arrangement of the main drains that they would empty 
themselves into one or more capacious reservoirs outside the town, 

Thirdly, the mode of poe outside the town. In this, I 
beg to say, the idea herein embodied is entirely novel—at least, so 
far as may own knowledge is concerned. I would have arrange- 
ments made with the various railway companies to use their rail- 
way embankments for the purpose of laying pipes therein, and to 
construct at certain suitable distances a series of small reservoirs 
at the railway side. These being connected with the larger reser- 
voirs by pipes, which would be filled with sewage from them, the 
sewage would be taken away from the towns. Froin these small 
reservoirs—which’ would be covered to prevent any unpleasant 
smell, as also the others—agriculturists might be supplied with 
sewage, through a series of pipes, at a reasonable rate. 

As to the financial part of the undertaking, who can question 
that it would not be a complete success? The cost of the cuttings 
would be so small and the route so direct. What more direct 
route could we desire than the railways of our land, which lead 
into the heart of the agricultural districts ? 

As an engineering scheme, though this is given in pone detail, 
I think it embraces ticabili bi with simplicity. I 
therefore trust at no distant period it will be un fait accompli. 

29, William-street, Stockton-on-Tees, THoMAs FENWICK. 

September 25th, 1867. 








ALLEGED COMMERCIAL DOWNFALL OF GREAT BRITAIN. 
S1r,— Personal observation in all three kingdoms having led me 
to the conclusion that certain laws are very severely injuring this 
country for a long time past, I have been ning ment 
statistics of Great Britain and of the United States, which official 
figures confirm my opinions. As consideration of 
Foun olkacck, wagae eqhtstious dqguunion te to toon Sool, 
‘enian out wages 
and most of those disturbances now prevalent throughout the 
country. Will you give space for a few figures and facts? 
Before the re; of the Corn Laws sixpenny loaves sold in 
— and other ‘hited ‘by le 
ing practically pro Ww. 
artificial goods, of 


and, being rich tenants, paid good rents. 

When the laws were repealed Fesbhiiits telibinieechenekond 
has kept at a natural price ever since, When the laws 
repealed, agents and a fleet of 
machinery to flood Great Britain with f corn, 
up atonce, but took a few years to gather s' 
coming stream of foreign food and grain 
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hannels, and sucked n drain of capital | our population increases in proportion to the increase of the above | land out” before its close, so that it is not good for much i 
canes oh "Phe total ¢ Mawes pry iy + streams an stream of Seoalan fons, Cascly upsetting the supposition that our | wards till a large amount of capital has been sunk in if. In 7 
hed by in our own | tion to this each American farmer has a larger area of land and 


robably never have been known but for a most valuable - 
Tactiver return, moved for by Mr. Caird, M.P., on the 14th of 
June, 1864. The return shows the total quantity in quarters of 
all kinds of grain, corn, flour, and meal, imported into the United 
Kingdom during the past twenty-two years, and from that return 
the following totals are quoted :— 




















; ie Estimated 
Year. Qrs. Year. Qrs. valad. 
4| 
| £ 
1841 3,627,563 || 1851 9,618,026 = 
1342 1,697.279 1852 7,746,669 -— 
1843 1,433,776 | 1853 10,173,175 _- 
1844 3,030,680 | 1854 7,909,544 21,760,282 
1845 2,429,915 | 1855 6.27%,813 17,508,730 
1846 4,752,174 | 1856 9,339,425 23.039,472 
1847 11,915,587 \| 1857 9,169,180 19,380,567 
1848 7,528,472 1858 11,293,705 20,152,641 
1s49 10,669,661 { 1859 10,270,774 18,042,363 
1850 9,019,590 1860 14,494,976 31,671,218 
ee | 
Decennial ‘ - 
average. 5,810,470 9,620,425 
I 1861 16,094,914 34,918,639 
1862 18,441,791 37,772,'94 
1863 15,352,559 25,955,939 














Before the year 1854 no measures had been adopted by the 
Government of ascertaining the average value of articles of food, 
therefore the ‘‘ estimated value” column begins in that year. 

The above table shows that now about £30,000,000 a year are 
sent out of the country for ever to pay for foreign food. This is 
equivalent to the smashing of a London bank every year with 
£30,000,000 deposits and no assets. It is equivalent to the running 
up of a new national debt of £900,000,000 every thirty years. It 
is a more serious matter than our yearly national expenditure of 
£70,000,000 a year, because most of that amount is spent in this 
country, but the amount for foreign food is sent away. This 
steady drain of capital is worse to the nation at large than the 
breaking of five Overend and Gurney’s banks every year, though 
it does not press so suddenly upon a few individuals, 

The first apparent objection to the above facts is that perhaps 





farmers are being soundly 
markets. Unfortunately, the Registrar-General, 

census returns, states that the population of the United Kingdom 
has only increased 61 cent. in fifty years, whilst the supply of 
foreign corn food doubles itself every twelve years. 

The second objection to the serious loss to the nation is, that 
although we send away this vast amount of money we get it back 
again in the way of free trade. Itis not so. Our largest supply 
of corn, grain, and flour, comes from the United States. The 
Secretary of the Treasury of the United States was instructed by 
the Senate in March, 1863, to draw up a report of the total value 
of all the trade exchanges between Great Britain and the United 
States, inclusive and exclusive of 5 This was done, and the 
return proves that the total dead loss to Great Britain, over the 
whole trade between this country and the United States during 
the six Poss ending 1861, was more than £9,000,000 a year. 

Are free trade principles, then, false, that we sustain these 
losses? No. The fact is we have no free trade in agriculture. 
Our farmers are saddled with a rage expense from which 
American farmers are free, for the latter own their own farms, so 
pay no rent; while, according to the calculations of Mr. Purdy, 
chief statician to the Poor Law Board, British farmers pay as 
much for rent as they do for labour, which is the same to them as if 
they paid double wage In fact, the laws of entail, primogeni- 
ture, settlement, and the enormous legal expenses fettering the 
transfer of land, cut ninety-nine out of every hundred of our 
farmers off from possession of the soil which they cultivate. So 
in producing corn and grain the expenses of English and American 
farmers stand respectively something like this :— 











British. | —_| ‘Shillings. | American. Shillings. 
Farmet oc os oe | 4 Farmer oe ce o¢ 6 
Labour 4s «se oe 8 | Labour .. oo oo 12 
Remt oc co se ce 8 | Shipping oc ee 2 

{ 
Total .. .. o- | 20 \ Total .. .. 20 








In addition to this the American farmer, owning his own land, 
spends endless and continuous labour in improving it. The English 
farmer, holding the land on a short lease, or none at all, improves 
it a little at the beginning of his term, but, of course, “‘runs the 





a hotter temperature to bring the wheat plant to maturity, so that 
in fact his Shoes get four times more pay than Britis icul- 
tural labourers, and he himself is often a clever and intelligent 
man, holding a seat in the Legislature, instead of one of those pig- 
headed animals in gaiters so well-known here. 

This terrible drain of £30,000,000 a year must show its evil 
effects somewhere, and as it is the amount which once was pes 
in British agricultural counties, but now is taken away from them 
and sent abroad, in those counties the first effects of the storm of 
destitution should be seen. One instinctively flies to the census 
returns for information, and hereis the tale which those returns tell :— 

Number of Male and Female Adults engaged in Agriculture in 

England and Wales—1851 and 1861. 





























. ‘ Number of persons Difference between 
Consus Divisicns, aged 20 and upwards.| 1861 and 1851. 
i 1851 1361. | More, | Less. 

The Metropolis .. «. «+ «os 15,837 15,687 _- 150 
South-Eastern Counties 184,601 178,146 os 6,455 
South Midland Counties 167,627 163,547 - 4,080 
Eastern Counties .. 160,249 155 818 _ 4,431 
South-Western Counties 227,554 | 207,173 -- 20,318 
West Midland Counties 179,863 179,800 437 - 
North Midland Counties 142,389 | 144,710 2,321 pa 
North-Western Counties 112,184 119,070 6,886 — 
Yorkshire .. .. 137,681 | 136,909 _ 772 
Northern Counties .. 83,882 78,942 =~ 4,880 
Welsh Counties .. .. «s oe 164,723 151,488 ~- 13.285 
England and Wales .. .. .. 15,9880 | 1,531,290 _ 44,790 











When a population is at a stmdstill it betokens great misery, 
for it shows that children are obliged to leave their native 
to gain the means of subsistence. But a decreasing population 
implies terrible destitution. By the above table it will be seen 
that the wave of depopulation affects the extremities of the king- 
dom more than the midland counties. I choose one of these out- 
lying districts, South Wales, because I know it well, and proceed 
to show what is going on there. The accompanying tables of figures 
are collected from the census returns :— 





I. ADULT MALES ENGAGED IN AGRIC 


Number of Male Persons over Twenty Years of Age Engaged in Agriculture in 1851 and 1861, 


ULTURE. 


III.—FEMALE ADULTS ENGAGED IN AGRICULTURE. 
Number of Females over Twenty Years of Age Engaged in Agriculture in 1851 and 1861. 
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II. MALES UNDER TWENTY ENGAGED IN AGRICULTURE. 


Number of Male Persons under Twenty Years of Age Engaged in 


Agriculture in 1851 and 1861. 


IV.—FEMALES (NOT 
Number of Females under Twenty Years of Age Engaged in Agriculture in 1851 and 1861. 


ADULTS) ENGAGED IN AGRICULTURE. 
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Muchinformation of great interest to the counties implicated is de- 
rivable from these four tables, for some of the counties are wholly de- 
pendent upon agriculture, yet the labourers are deserting their pre- 
cincts. Ibut summarising the four tables, we get the following:— 
Increase and Decrease of Agriculturists of all Ages and Sexes, in 

the undermentioned Counties. 
Increase from 1451 


Decrease from 1851 
to 1861. j 


County. to 1861. 





2271 
3282 
2147 
24il 
1620 

58y 

772 


Monmouthshire 
Glamorganshire .. 
Carmarthenshire .. 
Pen brokeshire 
Cardiganshire 

Brecknockshire 
Raduorshire 


Total 








13,092 





Thus, agriculture is in a ruinous state in South Wales and in 
other parts of the kingdom. Our farmers, saddled with heavy 
rents and fleeting tenures, can no more run the race against 
foreigners than a donkey laden with 2 ewt. of pig iron could out- 
run a donkey free from that burden. Trade is not free when one 
of the competitors is manacled. It now becomes interesting to 
know where all our capital goes to, and the following totals from 
Mr. Caird’s return show the amount absorbed by some of the lead- 
ing nat*‘ons:— A 
Average quantity of Grain, Corn, Flour, and Meal imported into the 

United Kingdom yearly from the undermentioned Countries. 











Average yearly im-| Average yearly im- 
Country. ports forten years} ports forten years 
ending 1850. ending 1860. | 
Quarters, Quarters. 
Russia .. « a. a ee, a ke 616,947 1,572,766 
Sweden and Norway .. .. «o.2 « 99,681 344,595 
Denmark + 2 4 we ee * 641,441 888.447 
Prussia .. oo 3 we ee Ss $92,161 983,825 
Hanse Towne 3.2 wo +s co oe 277,687 345,910 
Germany (other parts) .. «+ os 292,913 307,589 
TNS ce cc 0s 50 ftp 220,985 201,246 
SS Fee ee ee ee 92,857 71,171 
TRCS ce os ce ce 6m ce te 423,270 1,224 
Spain .. oe cc oo ce ceo ov 46,725 121,679 
United States... wn ee oe 1,007,684 


| on fresh exertions to meet the com 


The above table shows how this issue of blood, this constantly 
increasing drain of £30,000,000 a year, splits itself after leaving 
our shores. To shorten the table, I have only included in it the 
principal nations. 

From practical personal examination of the influences affecting 
the South Wales district in particular, and other districts in 
general, I can show how this loss of capital affects the nation at 
large. or those who are not agriculturists. Before doing so I quote 
the following table, abstracted by Mr. Purdy from the census 
returns, because, in conjunction with the preceding tables, it here 
and there supports the statement of facts which will follow :— 


Number of Persons Engaged in Agriculture in England and 
ales. 



































Persons. | Difference. a iad 
Special occupations. | ‘ 
1851 1861. |More. | Less. | More.| Less. 
| 

Land proprietor oo «+ | 39,315) 30,766 451i) — rj — 
Farmers, graziers .. .. «| 249,431 | 249,736 3044 — ol — 
Farmers, graziers, wife ..  .. | 164,618 | 163,705) — 853) — 05 
Farmer’s son, grandson, , =. b ” 
brother, nephew .. .. 111,704 | 92,312 19,333 17'4 
Farmer's daughter, grand- a = .. : 
daughter, niece a 105,147 | 83,830 21,317 ; 203 
Farm baihf? .. .. « «| 10,561) 15,698) 5,137) — a6) — 
a aed labourer (ont 952,997 | 958,265 | 5,268] — oes (apes 
Shepherd (out-door) ee 12,517 | 25,559 13,042! — }1042) — 
Farm servant (in-door) .. .. | 288,272 | 204,962) — 83,310} — | 28°9 











counties, because less hands are necessary on pasture than on 
arable land. The farmer, having land covered with grass, natu- 
rally introduced live stock to eat it, and thereby reduced eed of 
his anxieties, because he became more independent of the weather, 
and more independent of his fleeting tenure, for he could drive 
his cattle and sheep away and sell them whenever he pleased, but 
on the expiration of his tenure he could not drive away growing 
crops. Nevertheless, starvation still dogs the footsteps of the 
farmer of pasture land, for his expenses are heavy, his tenure 
fleeting, and foreign competition strong. Hence agricultural 
counties are in course of depopulation, and agricultural towns are 
commercially rotten. It will be noticed, also, in the above 
tables that as the destitution of the farmer increases he begins 
to lead a life of single blessedness. 

The expenses of luxurious civilised life have been rising 
instead of falling; the families of landowners have also in- 
creased, but their incomes have had a strong tendency to 
fall off ; consequently, the smaller country gentry have long 
been over head and ears in debt; their estates, as a rule, are 
heavily mortgaged, and to meet their expenses they have Deer A 
to screw their rents up, instead of letting them fall. is onl 
hastens the final catastrophe. In some instances, not being able 
to get the rent necessary to keep up external appearances, instead 
of letting their farms they have put them under the management 
of a hired servant, a farm bailiff—a ruined tenant farmer being 
the man generally chosen. Everybody knows how things go 
when a proprietor puts a paid servant to do business he ought to 
look after himself. But caste will on no account permit him to 
farm his own land. This is the reason of the increase in the 

ber of farm bailiffs. The entail and other laws prevent the 





In purely agricultural counties, when the price of bread fell in 
consequence of free trade, down went the profits of the farmers. 
but as they possessed aceumulated capital of their own, and put 
ition, several years passed 
away without any great external change being visible, although 
their capital, as a rule, gradually ebbed away. Then the poverty 


now apparent everywhere began to become visible, and the farmers 
found out that rents must be reduced, though the landlords could 
of course see no necessity for such a preposterous thing. The 
farmers then began to leave off cultivating wheat, because their 
expenses prevented them selling it at a fair profit. The land thus 

to fall under beggarly grass—in fact it is now 


little else but pasture in all as well as 
decline of agriculture, 





directions. 
hastened the depopulation of 





sale of most of these lands when the owner gets into difficulties, 
so that the expenditure of capital on them is effectually prevented. 
But, in many instances, directly the owners get the power to sell 
they do it, and this is why country newspapers have been filled to 
a remarkable extent of late with advertisements of agricultural 
land for sale. The wretched farmers, demoralised by poverty, 
ignorance, and depression, rarely have any capital to buy them, 
so many of these estates have been bought up by people who made 
money in trade, who then attempted to set up as country gentry, 
and to get as much money out of their tenants as they form 

obtained in the way of business. They soon find out their mis- 
take, and, sometimes after only a year or two’s trial, they v 

sensibly sell off lands, farms, and farming implements, in dlegust. 
The country gentry who originally sold the farms generally dis- 
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appear at once from the neighbourhood which has known them so 
long, but where they go to or what they do I cannot tell, as they 
have a knack of not lea their addresses behind. cre 

Agricultural towns are ndent upon agricultural districts 
around them for the sale of their goods; but, as the ranks of agri- 
eulturists are thinned, and their capital disappears, they cease to 
spend their money in icultural towns, most of which are 
now ina terrible state of bankruptcy, as many of your readers 

in large manufacturing businesses can testify. Commer- 
travellers who visit them have long been cautious to do little 
or no busi with new en in those towns, and they are 
now very careful not to do too much with others they know well, 
for many an old-established and once wealthy family has disap- 
red the main streets of these towns in an insolvent state. 
residents, knowing there are no means of subsistence in these 
towns, apprentice and send their children away to manufacturing 
districts, where they start on their own account. 

A t tide of poverty and destitution has, therefore, for the 
last Cie fifteen years pouring out of agricultural districts 
into manufacturing towns, seeking work, keeping down wages, 

ing competition in business, and rr our poor-houses and 
risons. In the great ironworks and collieries especially the 
estitute tide of agricultural labours has constantly poured into 
the manager’s offices seeking work. In towns like Cardiff, Swan- 
sea, Newport, and Merthyr the influx of apprentices from agricul- 
tural districts is equally visible, and these afterwards start in busi- 
negs in those towns, knowing that it is no use to do so in the place 
whence they came, 

Thus the ruin of Fey not only involves us in a direct 
expense of £30,000,000, but reduces incomes by unnaturally in- 
creasing — in business; it also reduces the wages of 
labourers, and inereases local rates for the support of the poor, so 
that, to get at the real injury suffered by the country, the above 
amount might, perhaps, be multiplied by two. Because of this 
influx of destitution the great towns of this country, as shown by 
the census returns, increase in population at twice the velocity of 
rural districts; in fact, they increase in population more rapidly 
than they increase in the means of subsistence. This is one great 
cause of the depression now visible in manufacturing districts, 
and it is an influence which will continue to increase in power. 

The artificially-created tide of cheap labour from agricultural dis- 
tricts splits iteelf inte two great streams near its source. One body 
of destitute labourers emigrates at once, principally to the United 
States, and the immigration returns of the city of New York show 
that most of the fteulgyfente landing there from Great Britain are 

icul bourers and farmers. The bulk of the other great 
tide of cheap labour is turned into our mines and ironworks to dig 
away the backbone of the nation, the strength of its posterity, 
and sell it at an unnaturally cheap rate to all the nations of the 
earth, to gain a temporary subsistence. America has boundless 
stores of coal and iron, yet has difficulty in working its mines to 
advantage, because our cheap labour has enabled us to glut 
American ports with cheaper iron than the United States can 
manufacture with more natural rates of wages. It is our cheap 
labour also which has helped to force on our own manufactures to 
such an enormous extent, and to beat competitors in foreign 
markets. 

This brings me to another phase of my story, namely, that 
wages in this country are certain to keep on rising, consequently 
that much of our trade in manufactured goods with foreign nations 
will soon be at an end. As THE ENGINEER has recently published 
a great body of evidence that our iron trade with America is nearly 
at an end, I need say no more on that head. The Americans, in 
spite of their dear labour, at last have determined to compete with 
us, and can do it, though only at moderate profits. As wages rise 
here, however, their work will be easier. 

e reason that wages in Great Britain are sure to rise is, that 
our labourers, though often terribly ignorant and uneducated from 
want of good schooling, have b thoroughly aware that they 
can double their wages, by simply making a nine days’ journey to 
the United States. So great is the tide of emigration from the 
South Wales iron districts, that the ironmasters there are at their 
wits’ ends how to keep their hands together, and the emigrants 
sometimes throng the railway stations in such numbers that many 
fresh carrriages have to be added to the trains to carry them 
to Liverpool I have seen paragraphs in the local papers, 
pitying these deluded emigrants for their mistake in sup- 
— that they can benefit themselves by the change. 

ese paragraphs, however, have no effect, because John Evans 
Griffith Jones, or others who left for the States years ago, dressed 
in rags, come back in a brilliant red waistcoat, blue trowsers, and 
one of those cloth caps in which a Welshman’s heart delights, and 
tells his early companions his own personal experience of emigra- 
tion and wages. Nay, more, he is invited to the largest hall in 
** Aberdar” or elsewhere, to give a lecture on the subject, and 
what he says to the assembled workmen quickly influences their 


acts. 

In Wilkins’ history of Merthyr, the wages of skilled adult 
working men are stated to have averaged 24s. 2d. per week in that 
district in 1862, and 29s. 2d. per week in 1865, and everybody 
knows that, taking the whole of the United Kingdom, proportion- 
ately very few workmen or labourers receive £2 per week. Agri- 
cultural labourers here are wretchedly paid, their average income 
in 1851 in the whole of England being 9s. 6d. per week. During 
the last few years their wages have gone up, especially in harvest 
time, because their ranks have been so thinned by emigration. 

In the United States, on the other hand, wages are high. The 
Bureau of Statistics at Washington has collected lists of the 
wages paid in different ree of the United States during the 
month of December last, 1866, showing that the wages of working 
men and artisans there, vary from about £150 to £300 a year, £200 
being about the average. Farm labourers are the worst paid 
there, and they only get about 30s. a week and their board. The 
low price corn in England annoys American farmers very 
much, and they find great difficulty in getting labour at a suffi- 
ciently cheap rate to keep possession of our markets. 

As, therefore, it is a fact that any industrious skilled workman 
can more than double his wages, and only slightly increase his 
expenses, by making a nine days’ journey, all the legislation and 
newspaper writing which may be brought to bear will not prevent 

in this country from rising very much higher than now 
anticipated even by trades-unionists in their wildest dreams. 

The facts of the case, then, are, that agriculture in this country 
is ruined and agricultural counties are in course of depopulation. 
That a great tide of destitution is constantly pouring into our 
cities, in competition in business, keeping down wages, 
and filling our poorhouses and prisons, till at last, according to 
the Government returns, one man in every twenty is a pauper. 
Sgriesiensl towns are visibly thoroughly rotten, and their 
principal tradesmen—the corn merchants—have gradually changed 
much into butter and cheese merchants, because of the livestock 
upon the farms. Still, the tide of destitution has reached them 
as well as their brother tradesmen. Agricultural towns have 
been rotten for many years _ but at last we hear of commer- 
cial distress and depression in our great manufacturing districts. 
The tide has at last reached them, and instead of retreating 
again, 2s commonly anticipated, it will simply increase in strength 
because the forces which created the tide are at work as actively 
as ever. Ihave just been through the Midland districts, and 
know that the depression is felt there throughout their whole 


exteh 

The trade and political disturbances how visible in all direc- 
tions seem to me to be but symptoms of the breaking-up of the 
old_ feudal system in England. That system has long been 
abolished in France, Belgium, Prussia, Sweden, and all the 
greater civilised countries on the Continent, and this is why 
agriculturists, especiall: Belgium, are in infinitely better cir- 
cui 





in 
on the Continent than in England. The best method 
the depopulation of agricultural counties in the 
is at once to permit land to be bought and sold 


of 
United Ki 





like other , by abolishing the laws of entail, primogeni- 
ture, and the enormous legal —— and delays impeding the 
transfer of land. In this way, land will gradually come into 
possession of the men who cultivate it, who will then throw all 
their energies into its improvement; but now, of course, they will 
not waste their capital, if they have any, upon alee man’s 
land, Give a man a barren rock as his own and he will make it 
an Eden, but give him a garden on lease and he will make it a 
desert. Not the least of the good effects of enacting that land 
shall be bought and sold like other property, will be the restora- 
tion of peace in Ireland, and the prevention of a vast amount of 
future murder and bloodshed, I know from personal observa- 
tion that many of the poor wretches in Ireland have no choice 
but to starve quietly at home or be shot as insurgents, and in 
their place I should be inclined to choose the latter alternative, 
and die kicking. Emigration, however, is the proper and more 
—— resource, and although the people are now fleeing from 
reland at the rate of a thousand or two a week, it would be 
well did they quit it in larger numbers rather than shed blood. 

Leading articles come out quarterly in our daily pepers, along 
with the national balance sheets, sounding forth the grandeur, 
and the glory, and the ever-increasing prosperity of the United 
Kingdom. "Those articles are all rotten. As long as the popula- 
tion increases the consumption of customs and excise goods will 
increase also, and so will the revenue from those sources. In 
studying the habits of men travelling to the bankruptcy court in 
agricultural towns, I have noticed that instead of cutting down 
their articles of consumption, they unfortunately often absorb 
more exciseable articles than they did before yume into diffi- 
culties, resolving that if their time of revelling in luxuries be 
short, it shall at all events be merry. As long as population 
increases in a tolerable degree the returns from customs and 
a duties may go up, though private incomes may be going 

own. 

While patiently searching out many of the facts and statistics 
herein published, it was pleasing to see that several thoughtful 
writers had discovered many of the influences at work, though 
they do not seem to have classed them together as a whole and 
traced out their practical effects on Great Britain. Mr, Caird, 
M.P., in his writings, decidedly states that the impediments in 
the way of transferring land tend strongly to ruin agriculture, 
and that to get the highest profit out of Tana much more capital 
should be expended on it than at present. Mr. Mechi states the 
same facts, and estimates that about five times more capital than 
at present should be spent on every acre of land to get the 
highest profit out of it, and that the number of labourers 
employed should be very largely increased. He has practically 
proved his statements, and his farm balance sheets are now 
published for a shilling, for any farmer who chooses to examine 
them for himself. Of course no tenant farmer would Iay out the 
recommended amount of capital on another man’s land, which is 
unfortunate, because the great demand for labourers, did agricul- 
ture find its natural level, would empty our poor-houses, and 
— £30,000,000 a year to be spent in this country, instead of 

sing sent abroad. Mr. Hepworth Dixon, in his interesting book 
on New America, shows that he is fully aware that the restriction 
of the productive acreage of land in England reduces wages 
and increases pauperism. The Ethnological Society, which 
carefully studies the habits of all the races of men, is aware 
that land tenures vitally affect the interests of dwellers in any 
country; hence Colonel Sir Arthur Phayre, H. M. Commissioner 
in British Burmah, recently read a paper there condemning the 
efforts of some Europeans, to introduce the English land tenures 
into Burmah, and so reduce happy and contented natives, who 
now own their own farms, to the depressed condition of English 
and Irish tenants. All honour to Sir Arthur Phayre for the act. 
At the Anthropological Society, also, Mr. G. Fisher, a month or 
or two ago, proved conclusively, without recourse to the Govern- 
ment statistics given in this letter, that the English system of 
land tenures is the evil root which floods this kingdom with 
paupers, and, moreover, was the real cause of all the bloodshed 
which took place in the wars in New Zealand. Lastly, Professor 
Tyndall is deeply imbued with the fact of the ruin entailed upon 
posterity by the exhaustion of the contents of our iron and coal 
mines, and at Dundee and the Royal Institution I have 
frequently heard him lay great stress upon the subject, which he 
treats of course from the ‘ degradation-of-energy” point of view, 
and reads the results by the healthy light of pure science. 

The facts that wages are going up, manufactures going down, 
capital leaving the country, pauperism increasing, agriculture 
ruined, and the whole country covered with beggarly grass instead 
of the lordly wheat, I think merit consideration in your columns, 
The natural occupation of man is tilling the ground, and if this 
occupation be rendered ruinous by law the nation so unfortunately 
situated must contrive to get an enormous supply of wealth from 
some source to pay for foreign food, or must starve. Where does 
the great supply of money come from with which Great Britain 
now enriches farmers all over the globe, except in these islands ? 

London, September 24th, 1867. Wim. H, Harrison, 





THE SUPERELEVATION OF RAILS ON CURVES, 

Srr,—-I am somewhat surprised at a letter from Mr. Day on the 
superelevation of the outer rail on railway curves, which appears 
in your last week’s issue. Anyone reading this letter would suppose 
that Mr. Day originated the ideas therein conveyed. I think I can 
very briefly and conclusively show that such is not the fact. I 
may as well at once state that I am the superintendent of eae 
nent way referred to in his letter, that I had made the subject a 
matter of close observation before he was placed under my charge, 
that it was by my direction the experiments he speaks of were 
tried at Monk Bridge Ironworks, Leeds, and that he, like many 
others, at first opposed my theory, but was finally convinced by 
the success attending the alteration. 

Feeling satisfied by this that it was a mistake to allow so great 
an amount of elevation, I reported the matter to the resident en- 
gineer of my division, and was by him requested to send in writing 
the result of my observation and experience, which I did in 
February, 1865, a copy of which report I enclose for your perusal, 
and in order to verify my statements; in fact, Mr. Day requested 
me afew months afterwards to furnish him with a copy of the 
document in question, which I acceded to. You will perceive 
that Mr. Day’s letter is, in substance, a digest of my report, 
together with remarks I have made to him from time to time 
when explaining my views. In conclusion, I may say that the 
superelevation of the outer rail in sharp curves has been more or 
less reduced throughout the district under my charge with ve 
considerable advantage, and that the idea, as far as lam concerned, 
is original, although I do not pretend to say the same thing may 
not have been successfully tried by others (although I am not 
aware of such being the case); nevertheless, I maintain that your 
readers should know that Mr. Day has no claim to originality in 
this matter, or right to publish the results of my observation as 
his own. Wm. JOHNSON. 

Starbeck Station, N.E. Railway, 3rd Oct., 1867. 


STREET HORSE RAILWAY. 

S1z,—T wo horse railways appear likely to come to grief, one in 
France another in England. 

The Chemin de fer Américain, from Rueil to Bougival and Pont 
Marly, a line noted for its bad carriages, ils, irregular 
traffic, and uncivil employés, is seriously threatened by a competing 
company. Until quite lately the Horse Railway Company had the 
field all to themselves, by virtue of a aiateteetal compete, Now, 
a steamboat plies between the railway bridge at Chatou (close to 
Rueil station} and Bougival; it will, probably, take the greater 
part of the traffic out of the hands of the railway company; so 
there will be no more fighting for places on Sundays and fétes. 

The so-called ‘‘ tramway” from Portsmouth way station to 
Southsea Pier is also in danger from a different cause, On the 25th 





of last month a Ppa meeting was held at Landport, to consider 
the best means tting rid of this “nuisance.” The meeting 
was en 9 ye ars had been actively distributed, signed by a 
‘** Poor Cabby,” who denounced the Tramway Company as “‘ greedy 
speculators,” and the concern as an “‘odious monopoly. ” Poor 
Cabby, it is needless to say, is an interested witness in this case. 
However, it is certain that several accidents have occurred on this 
line, either at the switches or at the two princi i whi 
are askew, vehicles have been turned overand springs broken. I think 
the crossings might be much improved by simply laying down check- 
rails, as in ordinary railway crossings. As to the switches, I 
consider the use of such machinery highly dangerous in a street 
railway, and doubt whether they are necessary. Would not cast 
iron plates, with V — iy answer all purposes better than 
movable switches? It would not require much dexterity to drive 
either to the right or to the left of the V, according to circum- 
stances, and the driver would not be compelled to follow the direc- 
tion indicated by a pointsman. 

It would be a pity to take up this Portsmouth tramway, for it is 
a very good and efficient one, and is very convenient for persons 
travelling to and from the Isle of Wight. The fare is only 6d, 
from railway to boat, and ‘“‘Poor Cabby” could not take pas- 
sengers so far for so small a sum nor in so short a time. 

As this is a question of general interest, perhaps some of your 
readers will s t such improvements as they may consider most 
expedient for this or any similar line. . OW W. 

Southsea, October 3rd, 1867. 





: RAISING THE STEAMSHIP DRUID, 

Str,—I observe with some surprise a letter from Messrs, 
Gwynne and Co,, in your last week’s impression, complaining of 
the paragraph on the above subject, which appeared in your im- 
pression of the 20th ult., and asking you to give prominence to the 
correct statement of the facts. It bas m said that nothing is so 
fallacious as facts, and, if you will grant me space, I think I can 
prove that Messrs. Gwynne’s facts are very fallacious, 

I am quite at a loss to discover anything in the notice of raisi: 
the Druid to account for the state of nervous excitement in whic! 
the Messrs. Gwynne must have been during about a fortnight. 
There is no wy g remarks, no invidious comparisons; it 
simply states the fact that at the first attempt to raise 
the ship it was found that they had not sufficient pumping 
power, and that it was a fact is clear by the admission of Messrs. 
Gwynne, “that the failure in the first instance is to be clearly 
attributed to the ge of the powerful (?) hand-pump em- 
es to empty the after-hold.” Now, when I state that the 

and-pump referred to had two 9in. barrels, and was worked by 
eighteen or twenty men, I think, Sir, you will admit that, in 
** fact,” it was a powerful hand-pump. But when I tell you it was 
not used in the after-hold at all, but in the cabin, I think your 
readers will agree that Messrs. Gwynne’s ‘‘facts” are rather 
fallacious. 

I presume Messrs. G. and Co. will not dispute the fact that 
the writer’s pump pumped up both water and grain, and I really am 
rather much obliged to them for publishing Messrs, Cousens and 
Co.’s letter confirming those facts. I did intend to ask fora line 
to that effect, but was so snubbed when I called at the office, in 
consequence of the way they had heen “ bothered” (so they 
informed me) by Messrs. Gwynne’s letters about the paragraph, 
that I thought it would be useless. I am, therefore, the more 
obliged to Messrs. Cousens for the testimony they have borne to 
the efficiency of my pump and the correctness of the statements in 
your paper of the 20th uit. 

And now, as Messrs. Gwynne wish that “the facts” should be 
stated, I will, with your permission, ask them if they consider it 
air to take sdvantage of the non-professional knowledge of gentle- 
men who, however eminent as ship brokers or agents, know so 
little of machinery that they state, twice over, the pump in the 
fore-hold was an 8-in., when they (Messrs. G. and Co.), as the 
makers, know it was at least twice that size; further, tha t 
their only idea of comparing the power of the pumps was 
the distance the water was thrown from the delivery. The 
delivery pipe of Gwynne’s pump was 6in, diameter, or 28°27in. 
area, and the delivery of my pump 9°5 by 4°5, or an area of 42°10in, 
They did net take into consideration either this, or that Messrs. 
Gwynne’s pump was driven by a double-cylinder portable engine 
of at least 8-horse power, steam at 60 1b., and my pump by a 
single 7in. cylinder, and steam at 301b.; but my pump mi ht have 
been knocked off in less than an hour had we not found that it 
could discharge the grain, 

I have a few more facts as to the large holes—the difficulty, or 
rather impossibility, of starting the powerful 8in. pump, after it 
had been lowered—but feel that I have already taken enough of 
your valuable space, and will therefore conclude by thanking 
Messrs, Cousens for their certificate of the efficiency of my pump, 
to Messrs, Gwynne for sending it to you, and to you for publish- 


ing it, J. W. ROBERTS, 
Millwall, Poplar, E., October 7th, 1867. 





THE examination of Messrs. Peto, Betts, and Crampton, was 
fixed to take place on Wednesday in the Bankruptey Court. Mr, 
Lawrence, for the bankrupts, said that no accounts had been filed, 
as the number and amount rendered the completion of them at 
present impossible. The assignees consented to the teppened 
adjournment, which accordingly took place until the 17th of 
January. 

RAILWAY IMPROVEMENTS.— The last completing link of the 
extensive system of high-level lines at Battersea, which 
in course of development since 1864, to improve the access to the 
Victoria station, was inspected during the present week by Major 
Rich, R.E., on behalf of the Board of Trade, who submitted the 
various heavy bridges and other works on the main line of the 
London, Brighton, and South Coast Railway to the usual severe 
tests, nine of the heaviest class of locomotives and tenders being 
employed for the purpose, giving a moving load of 430 tons. The 
works, which have been carried out under the superintendence o 
Sir Charles Fox and Sons, as engineers to the company, are of an 
unusually heavy and interesting character, and do great credit to 
the contractors for the brickwork, &c., Messrs. William John 
Pickering, and the contractor for the ironwork, Mr. James Hay- 
wood, of Derby. 


LarceE GasoMeTEeRS,—The largest and finest gas-holders 
bably in the world—exceeded in size only by one or two 

erfect structures elsewhere—have been commenced by the 

rooklyn Gas Company on a lot, 400ft. square, in Front-street, 
between Gold and Bridge, under the direction of their able and 
efficient engineer. The ground is to accommodate four structures, 
each 112ft. in diameter, and of a capacity of some 600,000 cubie 
feet. The tank or cistern for the first of these is now completed. 
It is 35ft. deep, and contains at least 2,000,000 of bricks. , There 
will be ten iron pillars, each 65ft. high, 54ft. in diameter at the 
base, and 3ft. at top, connected by as many iron girders, 36ft. 4in, 
long, designed and cast expressly for this structure. The arrange- 
ment of the counterweights and chains for the two sections respeo- 
tively is to be simplified and improved. section will have a 
< mangd counterweight, chain, and pulley on each of the ten 
pillars, and will thus be, for thie first time, equally balanced and 
supported on all sides. The counterweights of the respective 
sections move in the same space within each column. That of the 
outer section having in no case to rise above half the height of the 
open Ge ogee the gene] t 2S cti coaie is 
always below the other weight, its ¢ passes a 
slot the other, so that they follow each other up and down in 
perfect harmony. The structure now commenced will be - 
pleted this fall, but the others for which the lot is laid out 
of course,, be erected only as the growth of the business in fature 
years may demand.—Wew York Tv 
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Condensed from the Journal of the Commissioners of Patents. 





Grants and Dates of Provisional Protection for Six Months. 

1627. WILMOT BRADFORD, Junior United Service —. London, “ An improved 
combination of wood and textile substance for the construction of boats, 
baths, and other vessels to be folded up for carriage.” —Ist June, 1967, 

1733. FRANCIS BRYAN —— i LEONARD LINDLEY, Sherwood-street, 

Nottingham, “ [ hing or tentering, and in dressing or 

finishing lace or other an mand in machinery or apparatus employed 
therein.” —13th June, 1867. 

2381. CLEMENS REIFERT, Frankfort- 7" ie Germany, “‘ Improvements 
in railway carriages.” —19th August, 1 

2385. WALTER DIXON, pr a an Raw “Westminster, “Improvements in 
means of, and apparatus for, the preservation of life from -_ and for raising 
or lowering persons or goods from buildings.”—20th August, 1867. 

2469. JOSEPH JONES and FREDERICK JAMES JONES, Birmingham, “ Improve- 
ments in cartridges for breech-loading fire-arms.”—22nd August, 1867. 

2417. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
‘**An improved self-acting cooking apparatus.”— A communication from Juan 
Sérensen, Avenue D’Antin, Paris.—23rd August, 1867. 





2634. JOHN HUGGINS, Davey-place, Norwich, Norfolk, “‘ A polarising kaleido- 


2636. THOMAS BLETCHER, Southampton-buildings, Chancery-lane, London, 
“ Improvements 1. 
Cheshire, i an its applicable to 


ratus employed 
2642. JOSEPH JOHN HARRISON, Great Clowes-street, Lower Broughton, and 
EDWARD HARRISON, Lower’ Broughton, Lancashire, ‘‘ Improvements in 


carding engines. 

2644. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
re in the means of tinting or colouring artificial flowers and foliage.”— 

A communication from Octave Eugéne Fillion, ge St. Martin, Paris. 

2648. JOHN GARRETT TONGUE, Southampton-buildings, Chancery-lane, Lon- 
don, “Improvements in the pi of oils for illuminating or other 
purposes, and in the arrangement or construction of the lamps employed 
for burning the same.”—A communication from Carl ¥ Wilhelm Herbst, Paris. 

2650. SAMUEL DREYFOUS, Rue de Bondy, P: “Improvements in bread 
ovens, and in their combination with various apparatus for the manufacture 
of bread.”—A communication from Thomas Caruso and Joseph Augustin 
Garau, Paris.—20th , 1867. 

2656. GIACOMO EDUARDO MARCHISIO, ae yp new Portman-square, London, 

of the 





2429. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ An 
fastening for paper bags and paper parcels.”—A communication from Charles 
Edwin Attwood and George Warren Davis, New York, U.S.—24th August, 
186 





nts in the which 
results from the clarification and fae Bon of cotton seed oil, and other 
vegetable drying oils, and of the residuum which results from the’ distillation 
or other analogous treatment of the said material, for the manufacture and 





2471 ALEXANDER MELVILLE CLARK, Chancery lane, London, “Imp 
in the mode of removing and cutting the hides of animals for the manufac- 
ture of driving bands or tubes of leather.”—A communication from Alois 
Eschenlohr, Boulevart St. Martin, Paris. 

2473. ISAAC DIXON, Liverpool, “An improved submerged propeller for 
navigable vessels.”—30th August, 1867. 

2477. WILLIAM JAMES MATTHEWS, Albert-place, New-street, Aston New 
Town, cae **Improvements in breech-loading fire-arms.”—31s¢ 
Au 1867. 

2481. EDWARD KENWORTHY DUTTON, Smithy Door, Manchester, “ Improve- 
mente in window sash fasteners, which are also employed to sustain the 
window sashes in any desired position when the window is opened.”— A com- 
munication from James Chase Butterworth, jun., Providence, Rhode Island, 


US. 
2483. RICHARD WATSON, Liverpool, ‘‘ Improvements in brakes for railway 
trains, parts of which can be used or applied for signalling on trains in 
™ >tion.” 





ion of i ig, preservative, and ng ey compositions.” 

2658. DAVID HOWARD, Dobcross, Y » “ Certain improvements in the 
manufacture of fabrics termed * Union Samael,’ and in other similar ‘ Union’ 
fabries.” 

2662. BEWICKE BLACKBURN and ALEXANDER BEWICKE BLACKBURN, Hans- 
place, Chelsea, London, *“* Improvements in lucifer matches or tapers, and 
in the apparatus for holding and igniting the same.” 

2664. JAMES BAIRD, Croy, Dumbarton, N.B., ** Improvements in the treat- 
ment of jute, and in oils or for softening the fibres thereof.” 
2656, DANIEL SPILL, Hackney-terrace, South Hackney, London, *‘ Improve- 

ments in the treatment of xyloidine.” 

2668. ADAM AITCHISON, Wilton-terrace, Peckham, and HENRY JOHN 
GRANTHAM, Dockhead, Bermondsey, Surrey, “ Improvements in the produc- 
tion of carburetted gas, and in the apparatus and burner applicable thereto.” 

a SAMUEL CUNLIFFE LISTER, Manningham, Yorkshire, *‘ Improvements in 

rnaces.” 

ay JOSEPH eo" Cooper, Birmingham, ‘‘ Improvements in fire-arms.”— 








245, ALFRED VINCENT NEWTON, Chcncery-lane, London, “ An 
manufacture of tool for cutting stone."—A communication from William 
Shaw Campbell. Dresden, Saxony.--2nd September, 1867. 

2487. CHARLES TESSIER, Rue du Faubourg St. Martin, Paris, “ Improvements 
in the apparatus for moderating or regulating tne feeding of the pulp in 
paper machines.”— A communication from Jean Baptiste de Mulder, 
Nivelles, Belgium. 

2489. ARTHUR FIELD, Upper Marsh, Lambeth, ané WILLIAM BRYER NATION, 
Old Kent-road, Surrey, “ Improvements in ornamenting candles, and in appa- 
ratus or machinery employed for that purpose.” 

2491. JOHN MCKECHNIE, Glasgow, Lanarkshire, N.B., “ Improvements in 
apparatus for applying concentrated heat, and suitable for lighting fires, 
brazing, and similar uses.’ 

2493. PETER FREDERICK LUNDE, West-square, St. George’s-road, Surrey, 
“Improved apparatus for obtaining extracts from vegetable substances,” 

2495. LOUIS NAPOLEON LE GRAS, Wardour-street, London, ** Improvements 
in milk cans.” 

2497. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Improved 
machinery for cutting, carving, and engraving upon ivory, wood, stone, 
metals, and other sulstances "—A communication from Isaac Hall, New 
York, U.S.—3rd September, 1867. 

2499. GEORGE CRANE, Vauxhall-walk, Lambeth, Surrey, “ Improvements for 
speedily and effectually removing snow from roads and streets.” 

2501, WALTER WELDON, Park-villa, West-hill, Highgate, Middlesex, “ Im- 
provements in the production of artificial oxides of manganese, and in the 
manufacture of chlorine by means thereof, partly applicable also to other 
purposes.” 

2503. FREDERICK BERNARD Dc&RING, Duke-street, Westminster, ‘‘ Improve- 
ments in machinery for boriay, cutting, or working in rock, coal, and other 
minerals.” 

2507. JAMES HOWARD and EDWARD TENNEY BoU SFIELD, Bedford, ‘* Improve- 
ments in machinery for cutting grass or corn.” 





sere CHARLES aeneeen, Brixton, Surrey, ‘‘ Imp in tus for 
regulating automatically the supply of gas, air, and water, or “any one or 
more of them, to steam boilers heated by gas or otherwise, and for utilising 
the heat of the gases produced or heated by combustion.” 

2676. JAMES FLETCHER, jun., Salford, Lancashire, “ Improvements in steam 
or other power hammers.” 

2678. JAMES HARGREAVES, Appleton-within-Widnes, Lancashire, “ Improve- 
ments in separating pyrites, shale, and other impurities from coa).” 

2630. JAMES BLAIR, Glasgow, Lanarkshire, N.B., ** Improvements in revivify- 
ing animal charcoal.” 

2682. LOUIS RUDOLPH BODMER, Lansdown-road, Notting-hill, London, “‘ Im- 
provements in the construction of air cylinders of blast engines, and in the 
valve arrangements for the same.”—A communication from Franz Stichler, 
Vienna, Austria. 

2684. SANDERS BEVAN, Cumming-street, Pentonville, London, ‘‘ Improvements 
in apparatus for ventilating underground railways and other like structures.” 
—23rd September, 1867. 

2686. HUGH FORBES, Euston-road, St. Pancras, London, ‘‘ Improvements in 
the construction of rotary pumps.” 

= GEORGE BATCHELDOR, Liverpool, “Improvements in trough water- 
closets.” 

2690. JOHN HARCOURT BROWN, Abbey Mills, Romsey, Hampshire, ** Improve- 
ments in the manufacture of paper and articles of paper.”—24th September, 
1867. 

2694. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, London, 
“ A new or improved method and apparatus for converting the gaseous pro- 
ducts of combustion into combustible gases.’"—A communication from 
Nicolas Lebedeff, St. Petersburg. 

2696. DANIEL ROWLINSON RATCLIFF, Liverpool, “Certain imp’ ts in 


1597. EDWARD JONES, Pontblyddyn, Mold, Flintshire, “ Improvements in the 
construction of for 


1599, WILLIAM EDWARD NEWTON, Chancery-lane, London, “An improved 
blocks or surfaces oF printing or staining 

from Thomas Crossley, Bridgeport, 

Connecticut, U.S.—29th May, 1867. 


1608. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in the treatment of fabrics made wholly or partly of jute, flax, cotton, or 
—— fibres, so as to prepare them for dyeing or printing, and rendering 

them applicable for the manufacture of carpets or other printed goods.”—A 
communication from Thomas Crossley, Bridgeport, Connecticut, U.S. 
= WILLIAM EDWARD NEWTON, London, * improvements in 
the manufacture of felted fabrics.” —A communication from Thomas Crossley, 
Bridgeport, Connecticut, U.S.—30th May, 1867. 

1614. JOHN ScoTtT, Oxford-street, London, ‘* tus and 

4 be means employed for subduing and extinguishing fires, ee applicable 


useful 

1622.” JAMES LANCELOTT, Birmingham, “Improvements in the manufacture 
of ornamental chains and bands.” 

1624. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “‘ Improvements 
in apparatus for applying and regulating motive power. ”—'A communication 
from Joseph de Susini, Boulevart St. Martin, Paris.—3lst May, 1867. 

1632. THEOPHILUS HORREX, South-square, Gray’s-inn, London, “ Improve- 
ments in machines for hatching eggs.” —3rd June, 1867. 

1641. JOHN INSHAW, Birmingham, “ Improvements in electrical clocks, which 
improvements may also be applied to other electrical instruments.” 

1643. JOSEPH WADDINGTON and BENJAMIN LONGBOTTOM, Barrow-in-Furness, 
Lancashire, * Certain improvements in moulds to be employed in casting 
Bessemer steel and other metals.” 

1646. EDWARD MELDRUM, Bathgate, Linlithgow, N.B, ‘‘ Improvements in 
the purification of paraffin.” 

1648. JAMES MCOWEN, Rochdale, Lancashire, “ Improvements in fire-grates.” 
—4th June, 1867. 

1650. DAVID HANSON, Dukinfield, Cheshire, ‘‘ Certain improvements in fur- 
naces, and in apparatus to be employed in the construction of steam boilers.” 

1652. NICOLAS RAUSCH and EDME LEON DARLET, Brussels, Belgium, “ Im- 
provements in the manufacture of artificial fuel.” 

1653. THOMAS HARVEY SAUNDERS, Coombe-road, Sydenham, Kent, ‘‘ A new 
oil or gas stove.” —5th June. 1867. 

1660. BENJAMIN TEMPLAR, Holly Bank, Tetlow Fold, near Manchester, “ Im- 

in fe i 3 for window sashes.” 

1664. THOMAS WILSON, Birmingh in the construction of 
breech-loading fire-arms, and in the “manufacture and construction of 
cartridges for breech-loading fire-arms.”—6th June, 1867. 

= WILLIAM gs Greenock, Renfrew, N.B., “ Imp in hi 

ing liquids or moisture from substances, and also for 
pe na 4 cooling animal charcoal and other substances, and for treat- 
ing sugar.”—10¢h June, 1867. 

1730. EDWARD THOMAS HUGHES, Chancery- lane, pny ‘*Improvements in 
the manufacture of brushes, and in the employed 
therein.”"—A communication from Lewis McDonald. Hills, New Haven, 
Connecticut, U.S. —13th June, 1867. 

1776. PATRICK WELCH, New York, U.S., “ An improvement in machinery for 

rubbing or dressing printers’ types.”—17th June, 1867. 
1798. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Improve- 
ments in apparatus for sewing saddlery and other leather or strong mate- 
rials.”—A communication from Auguste Jacques*Hurtu and Victor Joseph 
Hautin, Boulevart St. Martin, Paris, — 20th June, 1867. 

1815, ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘* Improve- 
ments in apparatus for measuring horses’ feet, and for adapting and fitting 
shoes thereto..—A communication from Auguste Clément, Boulevart St. 
Martin, Paris.—21st June, 1967. 

1825. ROBERT WILSON MORRELL, Bradford, Yorkshire, ‘‘ Improvements in 
dyeing black upon certain mixed textile fabrics made of worsted, alpaca, or 
mohair, woven in combination with cotton, and known generally in the 
trade as ‘ Bradford goods.’ ”’—22nd June, 1867. 

1879. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 

“ Ani ling for railway carriages.”— A communi- 
cation from ae Von Jeinsen, New York, U.S.—27th June, 1867. 

1907. JOSEPH JAMES LANE, Cranbrook-place. Old Ford-road, London, “ Im- 

proved inachinery for making tapers.” —29¢h June, 1867. 























* 2209. BENJAMIN DOBSON and WILLIAM SLATER, Bolton, Lancashire, “ Certain 


improvements in carding engines.”—3lst July, 1867. 
2395. CHARLES WILLIAM SIEMENS, Great George-street, Westminster, “Im- 





the manufacture of safes and other depositories.” 
2700. GEORGE CLAYTON and WILLIAM MARBECK, Leeds, Yorkshire, ‘‘ Im- 
in water meters.” 





2508. GUSTAV ADOLPH BUCHHOLZ, Shepherd’s Bush, Middlesex, ‘* Imp 
ments 'n machinery for hulling wheat and manufacturing semolina,”—-4ih 
September, 1867. 

2509. RALPH AUGUSTINE JONES and JOHN COOPER HEDGES, Aylesbury, 
Buckingham, “ improvements in fire-escapes ” 

2510. ARTHUR CHARLES HENDERSON, Charing Cross, London, ** Improve- 
ments in the manufacture ot appliqué embroidery on tulle, musi, or similar 
fabrics in various colours and designs.”—A communication from Jean 
Francois Planus Jeune, Rue d’Enghien, Paris. 

2511, WILLIAM H. KITSON, Victoria-terrace, Leeds, ‘‘ Improvements in rail- 
way wheels.” 

2513. HENRY CARTER and GEORGE HENRY EDWARDS, Dempsey-street, 
Stepney, London, “ Improvements in breech-loading fire-arms.” 

2515. JOHN FORD, Reading, Berkshire, ** Improvements in means for securing 
wheels, pulleys, cranks, and other articles on their shafts or axles.” 

2517. GEORGE HENRY PIERCE. Yatton, Somersetshire, ** Improvements in 
padding for horse collars, saddles, and harness.” 

2519. JAMES BAIRD HANDYSIDE, Glasgow, “ An improved construction of 
railway buffer.” 

2521. HENRY GARDNER, M. hest big ts in i with 
miners’ safety lamps "— 5th September, 186) 7. 

2523. NOBLE SEWARD, Riverdale, Templeogue, Dublin, “Improved means 
and apparatus for producing motive power.’ 

2525. THOMAS HODSON, WILLIAM MATHER, and JAMES RIDLEY, Bedford, 
Lancashire, “ Improvements iu lubricating shafts and other similar frictional 
surfaces.” 

2527. THOMAS WILLIAM HELLIWELL, Brighouse, Yorkshire, *‘ Improvements 
in looms for weaving.” 

2529. JOHN GARKETT TONGUE, Southampton-buildings, Chancery-lane, London, 

‘Imp in the of garments for male and female attire.” 
—A communication from Leander Wolcott Boynton, Hartford, Connecticut, 
U.S. —6th September, 1867. 

2531. JAMES JOSEPH HICKS, Hatton-garden, London, “ Improvements in 
means or apparatus employed for lighting gas and other jets or lamps, 
candies, cigars, and other articles.” 

2533. JOHN SMITH, Bradford, Yorkshire, “ Improvements in machinery for 
combing or dressing silk, flax, China grass, cotton, or other fibrous sub- 
stances ” 

2535, JAMES ARMSTRONG and EDWIN ECCLESTON, Birmingham, ‘‘ Improve- 
ments in steam engines.” 

2537. DAVID PAYNE, Otley, Yorkshire, “‘ Improvements in printing machinery.” 

2539. BENJAMIN FRANKLIN STEVENS, Henrietta-street, Covent-garden, 
London, * An improved illuminating roof and roof pavement.”—A commu- 
nication from Thaddeus Hyatt, Atchison, Kansas, U.S. 

2541. JAMES WHITHAM, Kirkstall-road, Leeds, Yorkshire, “ Improvements in 

hinery for puddling, and in puddling and other furnaces.”—7th September, 











1867. 

2543. CHARLES BURN, Middle Scotland-yard, Westminster, “ A new mode of 
propelling railway or other carriages ” 

2545. ANDREW PAUL, Dumbarton, N.B., 
trollers for ships’ cables.” 

2547. WILLIAM KOBERT LAKE, Southampton-buildings, Chancery-lane, London, 
‘“‘ An improved cartridge holder.”—A communication from Charles Howlett, 
Charles or Pond, Jacob Rutser Schuyler, Marcellus Hartley, and Malcolm 
Graham, New York, U.S. 

2553. JACOB EICHHORN, Delahay-street, Westmi oF in 
furnaces for melting iron and other metals, and for smelting ores, "—Partly a 
communication from Heinrich Krigar, Hanover, Prussia. 

2555 JOHN MEDHURST, Drummond-road, Bermondsey, Surrey, “ Improve- 
ments in fitting ships’ rudders.”—9th September, 1867. 

2557. CHARLES JAMES SPENCER, Queen-street-place, London, and FREDERICK 
WARE, Maud-terrace, Siratford, Essex, ** Improvements in) steam boilers.” 
“=. Scone EDGCUMBE BROOMAN, Fleet-street, London, ** An improved 

"A iwn from César Auguste Deverte, Paris. 

2562. JACOB EICHHORN, Delahay-street, Ww in 
steam boiler and other turnaces.”"—A communication from Heinrich Krigar 
and Wilhelm Grote, Hanover, Prussia. 

2563. ARLES SUTTON, Holloway-road, London, “Improvements in optical 

tod ‘ate the persistence of vision.” 

2565. JAMES WHITTOME, Walworth, Surrey, “Improvements in baling presses 
for pressing cotton and other substances.” 


“Improvements in stoppers or con- 














2702. RICHARD WAYGOOD, Southwark, Surrey, “Improvements in machines 
for cleaning rice and other grain or seed.” 

2704. JOSEPH BOWER, Hunslet, Yorashire, “‘ Improvements in the manufac- 
ture of iron and steel.”—25th September, 1867. 

2708. GEORGE HENRY JAMES SIMMONS, Stanh street, H. 5 
London, * Improvements in lamps for burning hydrocarbon and other oils.” 
2710. ANDREW TAYLOR, Paisley, Renfrew, N.B., “* Improvements in weaving 

crnamental fabrics.” 

2712. JAMES SYME, Fore-street, London, “ Tmprovements | in supporting 
window sashes, shutters, doors, and other similar structures.” 

2714. ABEL MORRALL, Studley, Warwickshire, ‘* Certain improvements in the 
manufacture of fish-hooks.” 

2716, GEORGE WILKINSON, St. Leonard’s-road, Bromley, Middlesex, “‘ Improve- 
ments in pumps ” 

2718, JOHN o>" , Kensington Park-gardens, Notting-hill, London, “ Im- 

‘y for raising water."—A communication from 
Robert dal Kurrachee, East Indies, 

2720. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ Improved appa- 
ratus applicable to turning and screw-cuttiog.”—A communication from 
William Thomas Cole, New York, U.S. 

2722. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements 
in apparatus for supplying steam boilers with water.”—A communication 
from Henry Demarest, New York, U.S.—26éh September, 1867. 


tead-road 








Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 
2745. THOMAS PRIDEAUX, Sheffield, Yorkshire, “‘ Improvements in blast fur- 
naces or cupolas,” —28th September, 1867. 
2758. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, London, 
“ Improvements in machinery for spinning wool and other fibrous materials.” 
—A communication from Auguste Seguier, Foix, France.—1s¢ October, 1867. 


Patents on which the Stamp Duty of £59 has been Paid. 

2424. WILLIAM CLARK, Chancery-lane, London, “ Twisted silk.”—1s¢ October» 
1864, 

2569, JOHANN ZEH, Clement’s-inn, Strand, ‘‘ Fire-bars.”— 18th October, 1864. 

2442, GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
* Harvesting machines.”—4th October, 1864. 

2540. ORIN LEWIS HOPSON and HEMAN PORTER BROOKS, Waterbury, Con- 
necticut, U.S., ** Pointing pins.”—4th October, 1 

2473. CHARLES CHAPMAN, Seatahalbeent, London, “ Lifeboats.”—7th 
October, 1864, 


Patents on which the Stamp Duty of £10U has been Paid. 


2429. DAVID COPE, Liverpool, “ Drums, kegs, casks, &c.”—8th October, 1860. 
2460. JOHN RAMSBOTTOM, Crewe, Cheshire, “ Lubricating pistons,”’—10th 
October, 1860. 


Notices of Intention to Proceed with Patents. 

1530. FREDERICK HARDWICK JOHNSON, Grafton-street, Soho, London, ‘* Im- 
provements in gas blow-pipes and in blow-pipe torches or flames.” 

1536. SIMON ATKINSON and THOMAS ATKINSON, Otley, Yorkshire, “ Improve- 
ments in machinery for folding paper.”—23rd May, 1867. 

1563. WILLIAM AFFLECK, Swindon, Wiltshire, “* A new or improved tire or 
guard for wheels of reaping, mowing, and other machines.” 

1567. WILLIAM HENRY WHETTEM, Portsmouth, Hampshire, and EDMUND 
es Popiar, Middlesex, “ Improvements in or connected with screw 

ropellers.” 

1568. JOHN CLAYTON MEWBURN, Fleet-street, London, “Improvements in 
harvesting machines.”"—A communication from Leander McCormick and 
Lambert Erpelding, Chicago, U S.—27th May, 1867. 

1569. HENRY PETHER, Trigon-road, Clapham-road, Surrey, ‘‘A new or im- 
proved method for producing Ornamental bricks for building purposes, and 
in appxratus therefor.” 

1571. EDWARD THOMAS HUGHES, Chancery-lane, London, “ A combined 
seeder, cultivator, and roller.”—A communication from James Page Long 
and Peter Low, Cherry Valley, Otsege, New York, U.S. 

1575. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 











2567. JOHN POTTLE, os Bealings, Suffolk,“ A new or imp d b 
box.”—10th September, 7. 

2596. SAMUEL DALTON, baessire, ** Improvements in the manufacture of iron 
and steel, and in furnaces therefor. "— 13th 

2614. JOHN CLOWES BAYLEY and DANIEL CAMPBELL, John-street, Adelphi, 
— “ Improvements in fire lighters and fire revivers.”—17th September, 

8 

2622. FREDERICK HENRY VARLEY, Kentish-town-road, London, “ Improve- 
ments in apparatus for testing telegraph conductors, part of the invention 
being applicabie to other pu’ 





2624, CHARLES LITSTER and GEORGE STOREY, Manch , “* Impr in 
looms for weaving.” 
2626. JAMES a Soapworks, G »** An imp d candle 





fixer.”—18th September, | 
2632. JESSE RUST, Lambeth, Surrey, “A new or improved material for 
decorative purposes,” 





in the production of motive power, and in the apparatus 
naa therewith.”—A communication from Jacques Belou, Rue Blanche, 
Paris.—28th May, 1867. 

1584. RICHARD POLLIT, Bolton-le-Moors, Lancashire, ‘‘ Improvements in 
steam boilers and the method of construction of the same. 

1585. WILLIAM JAMES BURGESS, Brentwood, Essex, “ Improvements in the 
construction of fingers for mowing machines.’ 

1587. CARLO MINASI, College-place, Camden-town, London, “ Improvements 
in musical wind instruments called trombonneties.” 

1588. THOMAS MITCHELL. Stacks’ Lancashire, ‘‘ Certain improvements 
in the manufacture of felt carpeting.” 
1593. FRANKLIN BENJAMIN GAGE, St. yng Me pe yaa “An im- 

proved means or method of illuminating the ising 
lights and shades in SS impressions.” 
1594. THOMAS EDMUND P. » Russell-square, 





London, “An improved 
therein.” 


mode of obtaining audlive oom power, and the apparatus employed 





Pp in furnaces, and in processes and apparatus in connection there- 
with, principally applicable to metallurgical operations.” —2lst August, 1867. 
2475. AEBxANDER HORACE BRANDON, Rue Gaillon, Paris, ‘‘An improved 
carpet-stretcher and tack-driver.”—A communication from William Brown, 
New York, U.S.—31st August, 1867. 

2490. ALFRED LEIGH, Baguley, Cheshire, ‘An improved compound or compo- 
sition to be employed in sizing and finishing woven fabrics and yarns.”—3rd 


September, 1867. 

2512, LOUIS BENJAMIN POTHIER, New Orleans, U.S., ‘‘Improvements in 
fastening or securing metal bands or hoops on cotton and other bales.”—A 
communication from Daniel Swett, Vixburgh, U.S. 

2518. EDWARD BERNHEIM and GEORGE WILLIAM WILSON, Bradford, York- 
shire, and EDWIN LONGWORTH, Levenshulme, Lancashire, “* Improvements 
in the treatment and method of preparing printed warps.”—5th September, 
1867. 

2525. THOMAS HODSON, WILLIAM MATHER, and JAMES RISLEY, Bedford, 
Lancashire, ‘Improvements in lubricating shafts and other similar frictional 
surfaces. ” 6th September, 1867 a 

2588, WILLIAM BROWN, th staffordshire, “Improvements in machinery 
for rolling hoops, strips, angle — and other bars of iron and steel.’ *—12th 
September, 1867. 

2606. GEORGE PICKIN, Birmingham, ‘‘ Improvements in the treatment and 
preparation of mineral oils and spirits for illuminating and other purposes.” 
—Partly a communication from Henry Chadburn, St. Louis, Missouri, U.S.— 
16th September, 1867. 

2624. CHARLES LITSTER and GEORGE sy 4 Manchester, “ Improvements 
in looms for weaving.” —18th September, 1867 

2658. DAVID HOWARD, Dobcross, Yorkshire, “ Certain improvements in the 
manufacture of fabrics termed * "Union flannels,’ and in other similar union 
fabrics.” —21st September, 1867. 

2694. CHARLES DENTON ABEL, Southampton-bu‘idings, Chancery-lane, 
London, ** A new or improved method and apparatus for converting the 
gaseous products of combustion into combustible gases.”—A communication 
from Nicolas Lebedeff, St. Petersburg. 

2696. DANIEL ROWLINSON RATCLIFF, Liverpool, ** Certain improvements in 
the manufacture of safes and other d ies. ”"—25th S , 1867. 

2745. THOMAS PRIDEAUX, Sheffield, *+ Improvements in “blast furnaces or 

cupolas.”’"—28th September, 1867. 

2758. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“ Improvements in machinery for spinning wool and other fibrous materials.” 
—A communication from Auguste Seguier, Foix, France.—lst October, 1867. 











All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commisioners of Patents, within fourteen days of its date. 


List of Specifications Published during the week ending 
5th October, 1867. 


207, 6d. ; 231, 4d. ; 236, 10d.; 288, 4d.; 456, 8d.; 517, 4d.; 518, 8d.; 
519, 4d. ; 521, 4d. ; 522, 6d.; 524, 6d.; 526, 4d.; 527, 10d. : 598, 6d.: 529, 
3s. 4d.; 630, 6d.; 531, 4d. ; 632, 4d. ; 534, 8d.; 535, 10d. ; 536, 4d. ; 538; 
5s. 2d.; 540, 8d.; 541, 4d.; 542, Is. 2d.; 544, 4d.; 545, 4d. ; 546, 4d., 
548, 4d.; 549, 4d. ; 550, 8d. 3 551, 4d.; 552, 4d.; 553, 4d. 554, 4d. > 555; 
4d. ; 556, 18.; 557, 8d.; 558, 10d. ;'559, 10d.; 560, 8d.; 561, 8d.; 563, 4d., 
564, 4d.; 565, 10d. ; 566, 6d.; 567, 4d. ; 568, 18.; 569, 8d.; 570, 8d.; 573; 
6d, ; 574, 18.; 575, 18.; 576, 44.3 5I7, 4d; 578. Wud. ; 579, 4d. ; 580, 8d, 
581, 4d.; 582, 10d.; 588, 1s. 8d.; 592, 8d.: 603, 8d.; 608, 10d.; 610, 
6d.; 615, Gd. ; 620, 10d.; 646, 8d ; 670, 10d. ; 675, 10d.; 677, 1s. 10d.; 704, 
10d.; 803, 8d.; 974, 4d. 








*,* Specifications will be forwarded by post from the Patent-officeon receipt 
of the amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-office Order, made payable at the Post-office. 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent-office, Southampton-buildings, Chan- 
cery-lane, London. 








ABSTRACTS © el. SPRCFIOATIONS. 


following descriptions bstracts prepared expressly for THE 
ENGINEER, at the poste of her sty Commissioners of Patents. 


Class 1—PRIME MOVERS. 
Sututings Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
517. J. A. HOPKINSON, and J. HOPKINSON, jun., Huddersfield, *‘ Furnaces for 
steam boilers, boiling pans, ac,” — Dated 26th February, 1867. 

This invention consists in the ption and to steam boilers and 
other similar purposes of a travelling grate with a motion from back to front, 
in order that the fresh fuel may be introduced on to a bare bar at the bridge end 

furnace, and carried to the front by the progressive motion of the series 
of bars. By means of this arrangement, the fresh fuel as it is fed onto the 
travelling grate is acted upon directly by the flame and heat of the incandescent 
fuel on their passage to the flues and chimney, without the aid of deflecting 
brick arches, such as are required for travelling grates fed at the front end of 
the furnace.—Not proceeded with, 























' Ocr. 11, 1867. 


THE ENGINEER 








527. C. MARTIN, He * Steam engines.”— Dated 26th February, 1867. 
In performing this invention the patentee connects the piston rod to the 

crank shaft as usual, whilst connected to the crank shaft by 

two connecting rods, there being 

pel mee by oscillate, or it and the piston may move in a straight line 

Maayan aay cm tho quutte of tan crank: (anit, ent eibenneglo or other eultalia 

connections may be employed for the steam and the exhaust. The patentee 

also, in some cases, works the air and feed pumps from the bottom or other 

of the steam cylinder, which in its motion works the oe < 

the pumps. If desired two or more cylinders may be together so 

to work the same shaft. The inven Sen mees be funy Genened without 

reference to the drawings. 

wheel for imparting rotary motion to 

with the intermediate parts 

actuated thereb: 





of parts:—Upon the shaft which it is desired to drive the inventor 
edi farniehed on its periphery with one of move projections | at right 
angles to the rim, and of the same width, the depth and breadth of the projec- 
This wheel he envelopes in a 


more steel rings furnished with 
are let into the sides of the pro- 
o The inner circumference of the 


contact with the projections on 
and, consequently, to the shaft to which 
to carry off the steam used in such 
on admission to the cylinder is caused to pass in one 
the wheel is required to rotate in by 
means PP pda php the cylinder placed on one side of the admis- 
sion port, and opened at each stroke by levers to admit the passage of the pro- 
jections on the wheel ; that surface of such projections upon which the steam 
acts being, in fact, the equivalent of piston service in ordinary steam engines. 
By the above arrangement he is, therefore, enabled to bring the motive power 
direct to the shaft to be actuated.— Not proceeded with. 
558. A. MCCALLUM, ag Renfrew, “ Actuating motive power engines.”— 
Dated 2th Fe 
This Rene relates to the application of carbonic acid or other gas for 
actuating motive power engines, which engines themselves are constructed on 
the general principle of = engines, and in using these gases they are com- 
pressed, and expanded by heat, and after passing through the cylinder con- 
densed or cooled, so as to be continually used by being submitted to repeated 
successions of compressed heating, expansion, and condensation. The motive 
engine employed is provided with a pump or pumps for exhausting the 
gas or ga:es from the condenser and forcing them into the chamber or chambers 
in which the compressed gas or gases are held. The heating of the gas or gases 
is effected by steam or otherwise, and the steam may be applied to the com- 
pressed gas or gases, chamber or chambers, in any convenient manner. 


559. - B. om, * Wandsworth road, “‘ Improvements in steering apparatus, and 
in machinery for olepemh starting, and reversing heavy steam engines.”— 
Dated 2th Fi 

The patentee claims an. ships” rudders by oe them with pistons 
or rams in such manner as to cause them to move simultaneously, and in 
unison therewith, such pistons or rams working in cylinders being driven by the 
pressure of steam or aeriform fiaid, and controlled by other pistons or rams 
working in cylinders containing liquid. He alsoclaims the steering of traction 
engines or steam carriages by a similar combination of mechanism. He also 
claims the working of the starting, stopping, and reversing gear of heavy en- 

gines by a similar combination of mechanism. 


Class 2.—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
eaee —— Fittings, Sailing Vessels, Boats, Carriages, Carts, 


567. ne F. oy Piccadilly, London, ** Construction of wheels.” —Dated 28th 


» . 
This invention nas reference to a former patent dated 28th February, 1867 
(No. 409). The first improvement consists in forming the spokes of such 
dimensions or lateral surface near their junction with the axle box that, when 
in position, a space or division shall be left between each spoke, such spaces 
filled up with wedges slightly tapering from the axle-box where the 
thicker end of the wedges come in contact. By these arrangements the spokes 
and wedges always tend to tighten each other, and prevent any tendency 
to the parts becoming loose, which has hitherto the case. The inventor 
also proposes to apply to and around the axle-box a metal disc or plate, which 
is fixed by flanges and screws, or other convenient means. He then cuts, 
slots, or screws down the spokes corresponding in thickness and depth with 
that of the projection of the 5 ethan of the disc from the axle-box, and he 
then places the spokes around the axle box and on the disc, the wedges being 
first applied to the disc. By these means the whole is secured together and 
great strength is effected. According to the former invention he formed the 
felloe ends of the spokes with shoulders and caused them to rest on the surface 
of the felloes, a small circular projection of the end of the spoke penetrating 
completely through the felloe to the tire; but now he proposes to increase the 
tearing surface or shoulder of the spoke on the felloe by enlarging the end of 
the felloe in its lateral surface, and forming a mortice or elongated slot in the 
felloe, by which means the tendency to split the felloe is obviated, since the 
width of the slot is much less than the width of the circular hole formerly 
bored in the felloe, and the bearing surface is larger on each = of the mortice 
than around the circular end of the spoke.— Not proceeded wit. 
581, F. W. JONES, Exeter, *‘ Indicating the speed of eee Tal and railway 
trains.” - Dated 1st March, 1867. 

In performing this invention the inventor proposes to apply to the shaft or 
axle of the driving wheel of the engine, or of the carriage, a tappet or eccentric 
actuating a rod set in sliding bearings so that at each revolution of the wheels 
the rod shall be moved upwards and brought back by a spring, the rod being 
provided with one or more teeth set in bearings on a face plate, and thus cause 
it to move round tooth by tooth during the revolution of the wheels of the 
engine or train.—Not proceeded with. 


Class 3.—F ABRICS. 
Including Machinery and Mechanical Operations connected with 
yi ashy « Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, &c. 
541. W. Dyson, Throngsbridge, near mae “ Twisting and doubling 
fibres and threads. "— Dated 27th February, \ 

The object of this invention is the mts Be ang ‘of twisting frames in such 
manner as to render such machines applicabie to the production of a fancy 
yarn,which the inventor terms knickerbocker yarn, which is formed by twisting 
a thread of silk around a woollen one, and at certain intervals such silk is 
‘wound a number of times around the woollen so as to form a bulb or knot of 
silk thereon. These yarns are designed for fancy cloths and fabrics. On the 
cone shaft, and outside the end frame of a twisting frame, he places a pinion 
wheel, gearing with a stud or carrier wheel, which gears with a plate wheel, 
and on which are pins or studs for actuating a star wheel fixed to the face of a 
third stud wheel in gear with a pinion wheel fixed on the shaft of the bottom 
rollers. He thus obtains an intermittent motion for such rollers, in front of 
which he also places two guide wires, one of which is placed near the bottom 
roller over which the woollen yarn is passed te the flyer. The silk is passed 
over the top roller and over the second or outer guide wire, and thence 
over the first or inner guide wire-on which it bears—to the woollen. When 
the rollers revolve the woollen and silk yarns are twisted in the ordinary 
manner; on the motion of the rollers and traverse bar, and, consequently, the 
traverse of the woollen to the flyer, being arrested, the silk is drawn from the 
bobbin by the revolution of the woollen caused by the action of the flyer, and 
is thus wound on the woollen at the point opposite the guide wire, forming a 
bulb or knot of silk thereon, the guide wires serving to diverge the silk from 
the woollen to a proper angle for winding thereon. The distance of the bulbs 
or knots trom each other may be regulated at pleasure by changing the pinion 
wheel on the roller shaft for one of smaller or greater diameter.—Not pro- 
ceeded with. 

544. 8. BUTLER, Nottingham, a i of figured lace in twist lace 
machines.” - Dated 21th February, \ 

In performing this invention the Lom employs for making the ground 
of the fabric two warp threads to each bobbin thread, and one of these warp 
threads is thicker than the other, and the thick warp threads form by them- 
selves every alternate pillar of the fabric, whilst the remaining pillars are 
produced in each case by the twisting of one of the thinner warps | with its 
carriage thread. In this way a net of regular is d 
although the pillars contain alternateiy two threads “and one thread—as the 
additional thickness of the single threads compensates for the irregularity in 
the number of the threads in the alternate pillars. At each point where the 
adjacent pillars meet so as to be connected together and form the meshes, he 
prefers that the two warp threads should plait with the bobbin thread, as 
increased firmness is thus given to the ground net. In addition to the threads 
already described he employs additional warp threads as ornamenting threads, 
which are made by the Jacquard to travel to and fro over the surface of the 
net, and to be caught into the pillars so as to produce any design upon it which 
may be desired. In this way he obtains a figured lace with a fine ground net, 
such as is known as Mechlin, such ground not being double the gauge of the 
machine on which it is made. 

555. S. SHORE, Rochdale, “* Preparing wool, dc, 











”— Dated 28th February, 1867. 








This inveition consists in an improved system of preparing wool and other 
fibrous m » be spun, miled, fiilled, or felted. In tead of passing the 
fibrous ms rough only a single car enzine for pro‘ucir rdinary 
sheet of fibres, the patentee frst makes two or wore sheets be pending the 





material through as a ae preliminary carding or scribbling machines having | 
then 


doffers or rollers, and leads the sheets to the feed rollers of the carding 
to the strengths or thicknesses required, aud combines them 
into one, and thus a greater thickness of carded or tened fibres can be 


i 


presented to the ee ee ee eee 
cess, and also by varying the colours and strengths of the sheets, threads, or 
yarns, variegated colours and textures can be obtained. 


Class 4. AGRICUL'TURE. . 
Including Agricultural a » eevee Implements, Flour 


564. M. WOOLWRICH, Handley, —_— “ Apparatus employed for 
cure of the disease called foot rot te heat Deted tent Pirwary, 
1867. 
Rn ag eget me in making a boot of leather, with an outer sole of 
sheet iron, the said boot being strapped round the shank of the sheep's leg 
after the dressing has, been applied to the foot. By the employment of this 
boot the dressing is not rubbed off the foot by coming in contact with the 
ground, neither will the disease be communicated to those sheep which are not 
infected. — Not proceeded with, 
566. J. BELLERBY, jun., York, ** Grinding, crushing, hulling, or shelling various 
kinds of vegetable or farm produce.” — Dated 28th February, 1867. 
This machinery consists of a bed plate, standard, or frame 
heuper, into which the substances to be treated are placed ; they are thence fed 
aN 59 CIES SORELY Seeain ee ee eee eee which 
anita diitan antes aramaanel en tric cam set on a actuated 
by astrapor vand from the driving wheel sal of the machine passing round a 
pulley on the end of the eccentric The eccentric rotates between a 
slotted guide between the iron spout or tray, which is held up by a chain and 
a wooden ratchet wheel in order to regulate the feed. This improvement is 
intended for feeding rough substances, such as bones, locusts, nut cake, rape 
cake, and all kinds of grain, and other rough or round substances which cannot 
be fed. Beneath the hopper and feeder two circular iron grinding discs or plates 
are set in suitable bearings ; they are placed at an angle to each other, so that 
only one portion of their surfaces is in contact at the same time; the grinding 
grooves are formed on an oblique face of the plate, and, consequently, the two 
shafts are set obliquely to each other; the combs which work in the grooves 
are self cleaning ; they are made of steel teeth set in a frame forming combs, 
and are supported by steel springs placed outside the machine acting on a lever. 
They clean the teeth or grooves turned on the grinding disca,. The number of 
teeth may be from four to fourteen to the inch, and being set on a shaft in the 
frame act independently of each other; the edges of each tooth are curved in- 
wardly, thus leaving a small space between each tooth when placed side by 
side, so as to allow of the passage of obstructions through them, and thus ren- 
dering them self-c eaning. They are also self sharpening, because their angular or 
pointed ends gear into the grooves of the grinding discs, and as they wear they 
maintain their original form. The discs are placed nearly veriical; there are 
two to each mill, one being fixed about an inch and a half below the other, and, 
both plates or di-cs being of the same diameter, an eccentric cut or grinding 


motion is effected. 
Class 5.— BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 
562. J. BUBRER, Keppel-street, London, “ Kilns for drying and burning bricks.” 
Dated 28th February, 1867. 

The final specification of this invention cannot at present be seen, 
an extension of time for filing the same having been petitioned for. 

590. E. THRING, Uppingham, Rutland, *‘ Stoves or fire-places.”—Dated 2nd 
March, \867. 

For the purposes of this invention the fuel to be burnt is placed in a shell or 
grate, circular in section, or it might be of other convenient shape, and turning 
on centres at its two ends; an opening is made through one side of the circular 
shell or grate at which fuel is introduced into it. When fuel is introduced into 
the shell the shell is turned on its axis so as to cause the fresh fuel to be 
covered with the heated fuel previously contained in the shell, and any smoke 
arising from the fresh fuel will be consumed by its having to pass through the 
heated fuel. Air is allowed to pass to the fuel in the shell through perforations 
or openings formed through its bottom, as well as from the front opening, and 
the products of combustion escape from the shell through similar perforations 
or openings at the top, and pass away by the chimney. The axes of the 
rotating shell may be carried by a movuble frame, so that it may be placed in 
any ordinary fire-place, or they may bu carried by a frame to be fixed in the 
fire-place. epaeiebiinin 

Class 6.—FIRE-ARMS. 
Including Guns,Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 
502. W. P. GRAY, Falham, “ Breech-loading fire-arms.”—Dated 23rd February, 
186 


This invention has for its objects improvements in breech-loading fire-arms, 
in order to effect which the breech piece is hinged or jointed at one sidein a 
direction parallel with the axis or centre line of the barrel, in such manner as 
to be capable of being turned or moved on its hinge or joint, so that its axis or 
centre line may be placed either so as to coincide with that of the barrel, and 
te close the end thereof, or to be turned or moved clear of it for the purpose of 
allowing the cartridge to be inserted. To the pin or axis of the hammer of the 
lock at the back of the guard plate is attached a crank pin or stud, which may 
be either formed with the {ordinary notched piece or tumbler into which the 
detent of the trigger takes, or may be otherwise attached to the pin or axis of 
the hammer, as most convenient. To the crank pin or stud referred to is 
jointed an arrangement of arms or pieces formed in two parts hinged to each 
other, and kept in their relative positions by means of aspring, in such manner 
as that the act of placing the hammer at half cock may cause a projection 
formed with or attached to the arrangement of arms or pieces before referred 
to, to act beneath the breech piece and cause it to move upon its hinge or Joint, 
80 that its centre line may be situated out of the line of that of the barrel for 
the purpose of enabling the piece to be loaded. The further act of rocking the 
arm, by giving a farther movement to the arrangement of arms or pieces 
jointed to the crank or pin of the hammer, brings one of the arms or pieces of 
such arrangement into contact with a fixed projection formed with or attached 
to the stock, or otherwise, and causes the projection whereby the breech piece 
had been moved upon its hinge out of the line of the fixed barrel to be with- 
drawn and to draw it (the breech piece) back into its position in a line with the 
fixed barrel, and to accurately close the end thereof in readiness for being dis- 
charged. In some cases the inventor arranges the breech piece in such manner 
as that, by the half cocking of the hammer of the arm, the cartridge may be with- 
drawn from the barrel. For this purpose | he inventor makes use of an arm having 
feathers taking into corresponding recesses in the hinge of the breech, so that by 
turning the hinge on its axis motion is communicated by the feathers to the 
arm, which by its consequent movement partially withdraws the catch with the 
cartridge from the barrel.—Not proceeded with 
519. m J. SYME, Glasgow, “Central fire cartridges."—Dated 26th February, 

867, 


This invention consists in making improved cartridges from parallel tubes of 
metal or paper. In making cartridges from metal tubes the inventor uses 
brass, copper, or other suitable metal tubes, either seamed or solid, drawn of 
suitable thickness for this purpose. He then tins the same on both sides ; he 
next makes these parallel tubes conical or tapering, first by extending or 
expanding one end so much as is necessary ; or he makes them conical partly 
by compression at one end and partly by extension at the other end to produce 
the same result. He then inserts within the enlarged end of the now conical 
tube another short piece of tinned metal tubing to give additional strength to 
the case where it is wanted. He next makes a solid metal base piece of 
suitable configuration of copper—at present he prefers this metal—or other 
suitable metal or material, by stamping or turning it; this he also tins in the 
usual way. He then, by suitable dies and presses used for stamping, pressing, 
or forming metals, inserts this tinned base piece within the conical tube, now 
two ply at the base, or when partly compressed and partly extended of one ply 
or thickness at the base, and when hand made he turns over this two-ply or 
one-piy base end of the conical tube over the bead edge, and on or into the 
bottom or outside face of the solid base piece, which he sometimes makes wit: 
a sinking of }in., or nearly all round the outer edge of sufficient depth to lay | 


the end of the conical case into, so 28 then to be flush with the remaining part | 


of the face of the base piece; or he uses a press to do the same thing. The | 
cartridge thus far prepared, he then takes and unites the base piece to the 
conical tubular case by soldering or by heating the whole sufficiently to mcit 
the tin at the base end, thus “sweating” the metals together, and giving great 
strength where it is most required ; or he unites the base and case by bunging, 
or any other known process for uniting metals.— Not with, 

537. J. R. Cooper, Birmingham, “ Breech-loading fire-arms.”—Dated 27th 

February, 1867. 

The patentee claims, First, certain improvements in constructing the open 
breech ends of the barrels, or entrance to the barrels, of breech-loading fire- 
arms for the purpose of ing or wi ig the exploded cartridge cases 
from the said barrels, that is to say, bevelling or inclining or reducing the 
diameter of the outer edge, or a portion of the outer edge, of the open breech end 
of the barrel, 0 as to permit the hook or end of the cartridge case extractor to 
engage with the rim of the cartridge without cutting a groove or notch into the 
bore of the — substantially as described and illustrated. Secondly, the 
ar bination of parts for preventing the advance of the needles 
or strikers of ohh -loading fire-arms while the plugs or closers are unfastened, 
and for withdrawing the needles or strikers into the plugs or closers on the | 
unfastening of the plugs or closers, substantially as described and illustrated. 


Class 7.—FURNITURE AND CLOTHING. 
Induding Cooking Utensils, Upnolstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, dc. 
C. G. GUMPEL, Leicester-square, London, *‘ Chairs."—Dated 23rd February, 
1867. 
These improvements, as applied to the so called ‘‘easy chair,” consist in 








501. 


and to move forward when the user of 
table.—Not proceeded with. 





Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, and Preservation of Food, 
Brewing, Tannin rn Dyeing, . ~ aol admemaam 
P lement, Paint, Paper, Manures, &c. 
458. J. H. JOHNSON, Lincoln's-inn-fields, London, “ Application of certain 
hydrocarbons to the obtainment of light and heat.”"—Dated 20th February, 


of 


1867, 
This invention has for its chief object the utilisation, for the 
lighting and heating, of those Lope by 
volatile nature, have hitherto d 








causing it to several b 
absorbent material saturated with volatile oil is contained, the alr passing in a 
zigzag or sepentine course through such chambers from the top to the bottom 
of the series, whence it issues in a condition.fit for use either as an {llum! 
or heating agent. These chambers are disposed in tiers in a closed outer 
casing, each alternate chamber being of a rather smaller diameter than the 
interior of the outer casing, whilst the chamber beneath is of the same 
diameter as the interior of the outer casing, but is provided with a central 
perforated passage for the supply of air to the chamber below. ~— 
chambers which are not provided with a central opening, are perforated at 
outer sides in order to allow the air which enters them at the centre to A. 
through the perforated sides to the next chamber below, whence it passes 
through the central cpening into the chamber beneath, and so on, the course of 
the air being alternately from the centre towards the periphery, and vice versa, 
as it traverses the several chambers. The are all disposed some 
little distance above the bottoms of the chambers, in order to allow a sufficient 
quantity of the hydrocarbon to be contained therein to maintain the abscrbent 
material thoroughly saturated. The hydrocarbon is introduced by a pipe and 
stop cock at the top of the casing, and flows from one to to another of the 
any rfi from the bottom chamber being collected in a 
reservoir or well and drawn off from time to time. The air enters by a pipe 
_ stop cock at the top of the case, and issues in an inflammable condition by 
corresponding pipe and stop cock at eae eS Se 
With a view to burning light volatile h rb it is prop t 
a special form of lamp in which the wick tube descends to the | bottom, or 
nearly to the bottom of the oil reservoir, so as to entirely exclude all air from 
the interior of such tube. The wick elevator is contained in a stuffing box 
filled with asbestos, so as to prevent the admission of air at that part, and the 
wick tube itself is enclosed in a column of plaster of Paris, or other good non- 
conductor of heat, contained in an outer tube screwed on to the reservoir, 
whereby the latter is kept cool. The arrangement of the actual burner may 
be similar to an ordinary hydrocarbon lamp. As the reservoir is maintained 
perfectly air-tight, it is proposed to make two small perforations in the wick 
tube above the level of the oll inside, to afford a safe exit for any under 
pressure — might arise inside the reservoir by reason of the elevated 
the sur in the apartment, 


556. A. G. oman Paris, “Apparatus, for 7 artificial light from gas 
air, and liquids.”— Dated 28th February, \§67, 
This invention cannot be described withe without reference to the drawings. 


Class 9.—ELECTRICITY —None. 


Class 10.—MISCELLANEOUS. 
Including all Specifications nct found under the preceding heads, 
440. R. THWAITES, and E. H. CARBUTT, Bradford, and J. STURGEON, Burlry, 
near Leeds, ** Hammers to be worked by steam or other fluids,”—Dated | 8th 
Fibouary, 1867. 

The object of these improvements are, in the first place, to altogether dispense 
with or greatly reduce the amount of frame work required in the steam harr- 
mers, particularly where the *‘ tap ” is required to be of considerable size and 
weight, and also to reduce the height necessary for any required length of 
stroke to the smallest possible amount, at the same time retaining a clear space 
above the anvil when the hammer is at the top of its stroke. For this purpose 
the patentees make the tup or moving part of the form of a cross beam, having 
the necessary motive power for imparting the up and down movement applied 
thereto at or near its extremities, and on each side of the anvil block, instead 
of near the centre, or overhanging the block, as has been usual hitherto. 
This may be accomplished in different ways. For instance, the cross beam 
may be connected at or near its extremities to two piston rods (one at each 
end) working in two steam cylinders, situated one on either side of the anvil 
block, and underneath the tup instead of above, as has hitherto been the case. 
The working cylinders in this case may be a ed so as to dip below the 
floor line, and by this means that portion of the height occupied by the 
cylinder in ordinary hammers is saved, The top is made of sufficient span to 
allow the necessary space round the anvil, and the latter may be placed 
diagonally under the tup in order to leave a clear space on either side. For 
convenience of transport the tup may be made in separate pieces, bolted or 
otherwise secured together. A much lighter foundation plate and a compara- 
tively small amount of upright fr ‘k would be under this arrange- 
ment, asin this case the framework has only to steady and guide the tup, and 
has not to carry the cylinders together with the whole of the ism sup- 
ported at a considerable height above the floor as heretofore. Or the cylinders 
and piston rods may be made to act as guides without any addi frame 
work by making the piston rods sufficiently strong and giving sufficient bearing 
length within the cylinders. The piston rods may, moreover, be made to pass 
entirely through the cylinders, and through stuffing boxes in the covers and 
bottoms of the cylinders, by which increased guiding surface is obtained, and 

ly, greater di of action. 

441, Count A. DILuon, Paris,‘ Apparatus for raising stranded and sunken 

vessels.” —Dated 18th February, 1867. 
This invention consists in applying ovcr the sides of the grounded vessel 
| a belt formed of an immersible pontoon in two parts, which carries down with 
it, in a latent state, the force required beneath water to os: it of its a 
and also for releasing the ship from sand, the i 
its return to the surface lting from th of cqullibrines of a body 
which, being immersed in a fluid, will vary in its volame without varying in 
| its weight. This variation of bulk at a precise moment results from an amount 
| of any atmospheric or other gas evolving within the cylinder sufficient to 
make up the volume thereof at the pressure it undergoes at the point it has 
been immersed. This evolving is obtained readily and at will et the combina- 
tion of very small quantities of sulphuric acid, for ! of 
soda, 
455. M. CAVANAGH, Kensington, “‘ Adjustable lock spindles.”—Dated 20th 
February, 1867. 
This invention consists of a screw nut provided with a flange arranged to 
work ypon the tapped edges of the ordinary square spindle, so as to admit «f 
| being adjusted in the usual manner, in connection with which a milled union 
cap and mount fitted with a spiral are employed for securing the movable knob or 
| handle upon the sald spindle, so that upon the acjustment being effected by 
means of the screw nat aforesaid, the milled union cap acting against the 
| flange of the said screw nut in connection with the mount enables the knob or 
handle to be secured, suitable means being employed for preventing the flanged 
nut from turning on the sp!ndle when properly adjusted. 
456. T. ARCHER, jun., Gateshead-on- Tyne a eel breaking and grind- 
ing stones ores, &c.”— Dated 20th February, | 

This invention relates to « machine for 4 Aval or reducing and grinding 
stone, ores, and other hard materials, which is constructed as follows :—Two 
side framings or standards cast in one piece with, or firmly connected to, 
a strong bed plate support a wedge block, the internal surface of which is 

| serrated or groovc din a perpendicular direction. Opposite this serrated or grooved 
| surface is suspended from above a series of knives or breakers of cast iron provi led 
| with steel faces. These knivesor breakers are so hung as to be capable of 
oscillating or swinging to and from the grooved block, the steel surfaces of the 
said knives or breakers being at an acute angle to the grooved surface of the 
block, so that there is only a small distance between the two surfaces at their 
lower extremity. These knives or breakers are alternately moved to and 

, withdrawn from the grooved block by means of thrust levers or arms connected 

| to them, and to a rocking bar which is actuated by connecting rods from a 

| erank shaft placed beneath and driven by means of a belt from the — or 

| other motive power. The thrust levers or arms are connected to the rocking 
| bar alternately above and below the centre or fulcrum on which the latter is 
hung, 80 that the upward motion of the bar would thrust forward each alternate 
knife or breaker, say, numbers 1,3, 5, and so on, and, at the same time, draw 
back the intermediate ones, say, 2, 4, 6, and so on, whilst the downward or 





























return movement of the rocking bar would thrust forward the latter and draw 
back the forme t and so on alternately. The crank shaft isdriven at a speed of 
about 1°0 revolutions per minute, and each revolution gives one thrust to the 


whole of the knives or breakers, that is to say, one-half in the upward stroke 
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THE ENGINEER. 








of the crank, and the other half in the éownward stroke of the same. The 
s'roke of the knives may be varied by shifting the positicn in the rocking bar of 
the pin against which the connecting rod works.—Not proceeded with. 
. J. &. WALKER, Wigan, Lancashire, ‘Apparatus to be employed for 
om undermining, * holeing” and cutting coal.”—Dated 20th February, 1867. 
This invention relates to apparatus for cutting coal by the process called 
“holeing,” which is effected by recessing or grooving out a horizontal channel 
the f 


‘wedges inserted above. 
with “picks” by miners lying in a 
consists in the novel employment and 
mounted on a vertical shaft, and furnished around its periphery with cutters, 
such being caused to revolve by means of bevel and pin gearing, actuated by 
a crank shaft, which is ‘driven by the action of compressed air, steam, or 
enclosed in cylinders, the whole being 
mounted on a framing on wheels travelling on rails or tramways. The pro- 
pulsion of the whole is effected in a self-acting manner by means of a worm 
actuated from the main-drawing pinion into a worm wheel on the frame or 
carriage wheel. Thus, when the apparatus passes along the face of the coal, 
the revolving wheel cuts out a channel at the bottom, and prepares the coal 
for subsequent splitting off by wedges, and the machine is substituted fur 
the dificult hand labour of the miner.—Not proceeded with, 


461. C. WEIGAND, Cambridge-terrace, Pimlico, London, ‘* Umbrellas and 
parasols.” —Dated 20th February, \867. 

This invention cannot be cescribed withont ref to the ings.— Not 
proceeded with. 

462. R. KUNSTMANN, City-road, London, “* Machine for cleaning and polishing 
the surface of glass, marble, metal, &c.”— Dated 20th February, 1867. 

This invention relates to the arrangement within a portable frame or holder 
of two or more flexible or elastic rollers, which may be corrugated or plain, 
and are caused to rotate in contact with the surface to be cleaned by means of 
diving pulleys, whose motion is acquired by the travelling of the frame upon 
the said surface, or by means of an independent shaft and handle, or other 
suitable driving mechanism. The rollers are kept clean while in operation by 
brushes arranged in contact with their surfaces, and liquid is supplied to the 
surface of one or more of the said rollers from a sponge in the inierior of the 
same, or throvgh an exterior flexible tube.— Not proceeded with, 

469. W. B. ADAMS, Blackheath, ‘* Uniting iron and steel in sheets, plates, rails, 
bars, rods, links, bands, hoops, tubes, or other forms, applicable to navigable 
vessels, forts, bridges, roofs, floors, tanks, or chests.”— Dated 21st February, 
1 ° 

This invention consists in planing, or otherwise making clean and smooth, 
the adjoining ends or edges of the plates or bars or other parts to be connected 
or united, and placing them at such a distance from each other as to admit a 
powerful gas or other flame or heat between them for the purpose of heating 
their adjoining surfaces, and bringing them to the pasty condition known as 
** welding heat,” that is to say, a partial smelting—at the same time applying 
to the other adjoining portions of the metal, loam. bricks, fire-clay, lime, 
moulding sand, “ganister,” or other material of a similar kind refractory to 
heat, such material being rammed tight round the adjoining metals in any 
convenient mode, either with or without the aid of what the inventor calls 
flasks or moulding boxes used for cast iron,in such mode that the applied 
flame or heat will not burn away the edges of the metals to be united, nor be 
wasted, but will simply penetrate from the end or edge suriaces rapidly 
inwards, thus accumulating the heat till the welding condition «f the metal is 
attained, avd when the heat is sufficient he +resses the metal into contact by 
any convenient metiod, according to their size, by hand or by screws, or by 
hydravlic or other power, to induce homogeneous nnion.—Not proceeded with, 


476. B. MITFORD, Cheltenham, “ Apparatus for teaching alphabets and reading.” 
Dated 2\st February, 1867. 
This invention consists in a tion of alphabets in a frame by which 
words and sentences maybe made. The alphabets are disposed on the four 
sides of oblong tlocks, which the inventor calls alphabetical blocks, and 








which oblong blocks may either be used singly for teaching the letters of |. 


the alphabet, or be combined in the frame so as to enable words and sentences 
to be composed or sect up—an oblong slot or opening being made in the front 
of the frame through which the desired letters are seen. By moving the 
different blocks up or down inthe frame, or by changing their faces, it is 
obvious that any number of words may be set upin the frame, or by changing 
their faces, itis obvious that any number of words may be setup in the 
frame, according to the size of the apparatus and the number of biocks 
employed.— Not proceeded with. 
466. M. MENRY, Fleet-street, London, “ Balloons.”—A communication.— Dated 
20th February, 1867 

This invention relates to balloons, and especially to captive ballcons, 
or such balloons as are prevented from escaping, or as are retained 
by ropes and thereby controlled in their travel. The captive balloon 
ig placed within an area scrrounded by an enclosure whereof the hight 
is about the same as the length of diameter of the balloon, and the 
breadth is about twice the height of the whole aerostatic apparatus. The en- 
closure is smooth and rounded attop. The holding or towing rope passes over 
a pulley, and it is worked by a windlass or the like, actuated by a steam engine 
or otherwise. The ropes are disposed obliquely or conically downward. The 
pulley and its framework on a ring or appliance fixed in a wall or bed ina 
trench, haviog conical or sloping sides, and which receive the car so as to bring 
it to the level of the ground, and persons can mount it by wheeled platforms. 
The car, with its ropes and hoops, is enclosed in a cage formed of a large and a 
small hoop and of ropes, the upper suspending ropes being attached to the top 
hoop and the lower ropes to the large hoop, and they unite with the holding 
rope; the car is thus kept steady. The ropes may be provided with springs or 
balances. For excluding air and keeping the lower part of the balloon in 
shape, notwithstanding the wind and variation of inflation there are clastic 
caoutchouc or other flexible bands, and also springs at the lower part of the 
balloon. At the bottom is a tube having a stuffing box through which passes 
the rope or stem for working the valve, and from this appliance flexible tubes 
Jead and rise upward into elbows hung from the net, and then descend nearly 
to the ground, where they open, and thus act as exit and safety valves. They 
are kept in shape by internal rings or spiral wires, and are connected with 
the car by elastic attachments. Between the plates of the top valve is a tube 
which descends towards the ground, in order to receive and admit the gas, the 
excess of such gas passing away through the flexible pipes, thus maintaining 
the gas at a constant density. The upper parts of the balloon and net are 
covered by a waterproof covering, which hangs down at bottom, forming a 
loose protective edge or valance. At top is a small cover or diaphragm held by 
elastic attachments, so as to open freely to allow the free exit of the gas. 


677. W. KIpDELL, Crosby Hall Chambers, London, “ Apparatus for disinte- 
grating wood, dc.” — Dated 21st February, 1867. 

This invention relates to a peculiar construction, arrangement, and com- 
bination of machinery or apparatus for disintegrating or reducing to filaments 
wood and other like fibrous substances, and consists in the employment of two 
sets of knives, each set consisting of any desired number of knives in one set 
being made to eut in one direction to that of a planing machine. The cutters 
may be placed at horizontal angle with the line of traverse of the timber or 
other material for the purpose hereinafter explained. In tront of each set of 
cutters there is fitted a scorer or serrated knife or series of markers, which 
score or indent the timber in longitudinal parallel lines, so that the shavings 
produced by the succeeding action of the knives or cutters will assume the 
form of threads or filaments. By placing the knives obliquely, or at a 
horizontal angle at the line of traverse of the material, in lieu of at right 
angles therewith, acurling of the filaments will be effected, which may be 
produced to a greater or less degree by varying the angle of the said knives. The 
knives and scorers are carried ina frame capable ot vertical adjustment by 
screws or otherwise, and the material to be operated upon is fixed to a 
longitudinal reciprocating table or bed, which is driven by any suitable arrange- 
ment of reversing gear, 80 as to cause the material to travel to and fro beneath 
the disintegrating instruments which operate in both directions. 

635. W. West, Fredenham House, St. Blazey, Cornwall, and J. DARLINGTON, 
Moorgate-sireet chambers, London, *‘ Apparatus for counterbalancing pump 
rods, changing the lines of angles of reciprocatory motions, and transferring 
power and motion from one point to another.”"—Dated 22nd February, 
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1867. 
This invention cannot be described without reference to the drawings. 
490. J. WARBING, Birmingham, “ Cricket spikes."—Dated 22nd February, 
1867. 


This invention has for its object an improved method of fastening on, or the 
better securing upon leather, wo.d, or other material, for its utility and 
assistance, in running, walking or jumping, of a piece of metal, with one, two, 
three or more projections from the surface or edge of the same, to be driven 
into any material, the under surface of which boot, shoes, or other covering 
for the feet are made, and then fastened down with screws, nails, or pins, for 
the better securing or fastening the same to the aforesaid materials.—Not pro- 
ceeded with. 

491. ©. M. TATE, Claremont square, Clerkenwell, London, ‘' Preparation of ma- 
teriais, and the application thereof to letters, lopes, parcels, packag 
deeds, and other valuable papers or commodities, for their better security by 
exposing any attempt at tampering therewith.”—Dated 22nd February, 
1867. 

This lovention consists, First, in the preparation of gummed strips or pieces 
of gutta-percha or india-rubber (caoutchouc), isinglass, gelatine, or any animal 
tissue of any required form, or of strips or pieces of paper, silk, or other suit- 
able material prepared with oils, or any of the resinous gums, to render such 
strips or pieces impervious to water or the action of damp, and after to “serve” 
or coat them ou one side with gum or other mueilaginous matter to render 
them adhesive, or in the preparation of the “ flap” of the envelope itself in a 





similar manner, Secondly, in the application of such strips or pieces to enve- 
lopes. parcel, packages, deeds, and other valuable papers or commodities for the 
purpose of affording greater security thereto, as any attempt to tamper with 
them wovld be vi-ible, for the strips cannot be removed by heat or moisture 


without a! once showing that they have been subjected to the action of one or 
other of these agencies. Gutta-percha and india-rubber, being already imper- 








vious to moisture, itis only necessary to “serve” or prepare one side alone 
gum or mucilage to render it adhesive. The strips or pieces thus pre- 

pared are applied to envelopes, orfthe coveringenelosing any article, by moisten- 

ing the gummed side, as in the case of an ordinary postage or receipt " 

and applying them across the flap or joint of the envelopes or coverings.—WNot 

proceeded with. 

496. T. KiNG, Brick-lane, Spitalfields, London. ‘‘ Machinery washing and 
cleansing casks.” — Dated 2rd February, 1867. - 

This invention consists in the continuous washing of casks by passing them 
through a machine in motion; the casks are caused to roll through gradually 
and receive tudinal motion in combination with the rolling whilst passing 
through. The macNine does not require to be stopped by fixing or taking the 
casks out; thas saving a considerableamount of time and labour. The machine 
is formed of two longitudinal frames open at both ends, and placed one within 
the other, the outer one being stationary whilat the inner one revolves within it. 
The inner frame is formed of two toothed or spur rims placed at any suitable 
distance apart; on each of the toothed or spur rims is fixed a plain circular 
rail; they are connected longitudinally by rails of wood or iron fixed tosuitable 
snags; two of these rails support the casks, the others keeping them in 
position. The aforesaid circular rails rest wpon antifriction pulleys on the bot- 
tom of the outer frame, other pwleys are placed at the sides ané top for the 
same purpose ; the circular rails, thus supported and guided by the pulleys, are 
free to revolve as on centres. The toothed or spur rims are geared to pinions 
£xed upon a driving shaft, to which motion is given by a handle or otherwise. 
The casks are moved through the machine by endless chains passing over 
suitable pulleys attached to the inner frame, these chains being connected trans- 
versely by rods to which antifriction pulleys or hooks are fixed, which press 
against the casks and push them onward, motion being given to the chain 
pulleys by spur gear or other suitable arrangements. When the casks are ready 
for washing they are placed upon a line of rails leading to the machine, the 
rails having sufficient fall to allow the casks to roll forward into the arms of 
what the patentee calls the ‘‘ porter,” which is formed of two sets of arms in 
three divisions fixed upon a shaft, and d at the ex by trans- 
verse rods on which loose pulleys are placed; motion is communicated to the 
porter by the inner frames whilst revolving, striking against tappet arms fixed 
upon a shaft geared to the porter shaft, and one third of a revolution of the 
porter placing one cask in the machine and taking one off the line of rails. The 
machine is fixed so as to present an ascending plane from the porter, up which 
plane the casks are rolled by the action of the pi:ch chains, whilst they revelve 
longitudinally by the turning of the machine, and are discharged at the upper 











COMPLETE SPECIFICATIONS. 


97. G. HIASELTINE. Southampton-buildings, Chancery-lane, London, “ Ma- 
Th Sor felting hat bodies.”—A communication.—Dated 4th January, 


This machine for felting hat bodies contains a bed of rollers adapted to receive 
hats thereon at one end of the machine in a rolled up condition, the said bodies 
being discharged at the other end of the machine in nearly the same condition, 
except that the material is felted and worked in the interim so as to full and 
harden the stuff. 

102. H. A BONNEVILLE, Bayswater, ‘ Small arms.”—A communication.— Dated 
15th January, 1867. 

This invention cannot be described without reference to the drawings. 

103. H. A. BONNEVILLE, Bay » ** Sewing hines.”—A communication.— 
Dated \5th January, 867. 

This invention cannot be fully described without reference to the drawings. 

224. H. A. BONEVILLE, Bayswater, ** Machine for dressing or waxing all kinds 
of thread.” —A communication.—Dated 28th January, 1867. 

This invention cannot be described without reference to the drawings. 

229. W.SNELL, Clement’s-inn, London, “ Fire-proof safes.”—A communication,— 
Dated 29th January, 1867. 

This invention consists in placing in safes water vessels having steam valves 
or the escape of steam, 

260. W. R. LANDFEAR, Chancery lane, London, ‘‘ Machine for manufacturing 
eyelets.” —Dated 30th January, \867. 

This invention relates to manufacturing eyelets for stays, shirts, boots, and 
other articles from thin sheets of brass, or other suitable metal, by a novel and 
expeditious process, wherein the eyelet blanks are stamped from the said sheets 
ot metal, and properly formed by one operation bctween male and female dies, 
their ends being at the same time cut or sheared off by a knife or blade. The 
said invention relates, also, to the novel construction of a machine for per- 
forming these operations. The strips of brass or other metal from which the 
eyelets are formed may be fed into the said machine by hand, or by an auto- 
matic or’other feeding device. The stamping, cupping, and flanging dies are 
operated by suitable mechanism from a rotating shaft or axis, to which motion 
may be communicated in any convenient manner. The eyelets, as fast as they 
are formed by the said dies, are carried in the female flanging into contact with 
a sharp cutting blade or knife which shears off the end; they are then ejected 
from the said die by a punch or driver, which is also operated by the rotating 
shaft or axis of the machine. 

341. J. S. HOAR, Massachussets, U.S, “‘ Bench vices."—Dated 6th February, 
1867 





This invention cannot be described without reference to the drawings. 

359. A. ORMSBY, Parliament-street, Westminster, “ Collection and storage for 
distribution of rain water.’—Dated 8th February, 1#67. 

This invention is designed to afford an imp means of rain- 
water. useful especially for drinking and cooking purposes where pure water of 
this kind is desirable, and for storing the same in a convenient manner for its 
ultimate distribution, either with or without other water obtained separately, 
or separately distributed. For this purpose the patentee selects a suitable 
locality with a surface available for the collection of rain water by the means 
to be used, and with such an amount of fall as may be most advantageously 
employed. On this surface he erects a roof on metal, stone, brick, or wooden 
pillars, on other suitable supports, and formed of glass or non-vaporous tiles, 
slates, or sheet metal, or other substance which readily allows water to flow 
over it. The roof may have a small degree of slope, in order merely to cause 
the rain water to flow to the side ch Is and t) h ls which con- 
duct it to hollow pillars, or to tubes leading to receiving reservoirs at various 
parts of the ground, aud at depths sufficient to remove the water from the 
influence of frost. 

362. J. H. JOHNSON, Lincoln’s-inn-fields, London, ‘* Propellers for ships, boats, 
&c.”"—A communication.—Dated 8th February, 1867. 

This invention cannot be described without reférence to the drawings. 

389. E. H. BERNIER, Paris, “ Safety apparatus for raising and lowering heavy 
bodies.” — Dated 12th February, 1867. 

This invention consists in the application to winches or crabs with a single 
nut of three new parts, which are, First, a second nut similar to the first ; 
Secondly, a safety stretching ,uide; Thirdly, a double self-acting parachute for 
holding the load in case of accident or wrong working. The adherence of the 
chain on the single nut gives rise to considerable friction on the cast iron frame, 
from which it results that the chain has a d to get displaced, and that 
the deep bites impair the chain, wear out the frame, and put the nut out of 
shape; besides, the chain is delivered from the winch or crab with shocks, and 
in an irregular manner. To obviate these defects the patentee rolls the chain 
round the two similar nuts turning in opposite directions, and driven one by the 
other by the intermediate agency of two pinions of the same diameter. The 
double nut has the advantage of having seven links of the chain instead of 
three, on which the action is distributed, and, consequently, produces a greater 
regularity in the movement and economy of motive power, as the rolling 
friction of the nuts is very slight in comparison with the sliding friction for 
which it is substituted. To avoid ruptures, which are of frequent occurrence 
through the violent return of the chain into the nut when loads are let down at 
4 great speed, or from any other cause, and to prevent the chain, by reason of 
the rapid descent of the load, from being presented in kinks or crosswise, he 
has i J a simple ar t. which he calls a safety stretching guide, 
for forcing the chain, whatever its speed, to keep always in the same direction, 
and to pass slight\y stretched and straight into the winch or crab. The 
stretching guide i< placed at the foot of the winch, and is composed of a 
grooved pulley mounted freely above a suspended weight, and is especially 
necessary in winches or crabs not provided with the self-acting parachute, as it 
prevents any fall of the load, whatever may be the wrong working ; the use, 
however, of the safety stretching guide contributes to the superiority of the 
action even in winches provided with the self-acting parachute. 


394. W. H. TowERS, New York, “‘ Preparing raw hide for the manufacture of 
various articles.’— Dated \2th February, 1867. 

This invention consists essentially in submitting the hides under treatment 
to the action of sulpbur. 

454. W. HARRISON, Winsford, Cheshire, “ Method of consuming smoke in fur- 
naces.”— Dated 20th February, 1867. 

This invention cannot be described without reference to the drawings. 

463. G. HASELTINE. Chuncery-lane, London, “ Letting on and shutting off gas.” 
—A communication.— Dated 20th February, 1867. 

This invention consists in an improved apparatus for letting on and shutting 
off gas and igniting the same by means of electricity, two separate currents 
passing through, independent wires being empi!oyed, the one to liberate clock- 
work, which is connected with the valve or stop-cock of the burner, and the 
other to throw the spark which unites the gas. The said invention also con- 
sists in surrounding the tip of the burner with a removable sleeve of non-con- 
ducting material for insulating the ducting wires; and furthermore con- 
sists in embedding the wires through which the currents of electricity for 
lighting the gas pass in a sleeve of non-conducting material which surrounds 
the tip of the burner, or in the non-conducting tip of the burner itself, by which 
means the wires are held firmly in place and prevented from being thrown out 
of their proper position. 

464. G. HASELTINE, Chancery-lane, London, “ Boat-detaching apparatus.”— 
Dated 20th February, 1367. 
This inveniion consists in arranging a single rod in a boat so as to ho’d the 























535. F. V. WRIGHT, St. James's place, Westminster, ‘“ Adjustable reflectors 

lamps and lighting purposes.” —Dated Yith February, \s67. vai 
canno: be deseribed without refe to the d ag 
542. F. B. KAY and F. HAMILTON, Bolton-le-Moors, Lancashire, ‘ ‘carding 
engines.” —Dated 27th February, 1867. : 9 

This invention relates to certain arrangements and constraction of mechanism 
the stripping, brushing out, and grinding of the flats or top cards:of 
ordinary carding nes may be accomplished with more regularity, economy, 
pn - P oats ce ae ee 
bination of mechanical apparatus means of which each flat 
or top card is,in a certain order and A 














previous 
operation. At convenient intervals the brush may be removed and a grinding 
aoe whereby the flats may during such intervals be first stripped 


560. S. B. ALLAN and J. H. WINsOR, Massachusetts, U.S., “Generating heat 
by the admixture and combustion of a hydrocarbon vapour, a the 
— components of steam.”—A communication.—Dated 28th February, 

By means of this { tion the patentees vaporise a hydrocarbon oil, décom- 

Pose steam, and mix the vapour of the oil and the gaseous products of the 

steam together and with a quantity of air, and the mixture, for the purpose. of 

generating heat, they burn by means of a series of burners or their equivalents. 

By this invention the patentees state that they are enabled to obtain practical 

results of great importance and value. 


593. G. HASELTINE, Southampton-buildings, Chancery-lane, Lo “* Self- 
lubricat ing axle.” —A communication.—Dated 2nd ‘March, -—_ = 

This invention consists chiefly in forming a chamber within the end of the 
axle filled with a packing of fibrous or porous material saturated with lubri- 
cating substance, which is fed through an opening or openings to the bearing 
surface of the axle, and the said invention also consists in forming a chamber 
in the colar of the axle, which passes through a suitable opening or openings 
to the bearing surface at the inner end of the axle box. 

613. G. HASELTINR, Chancery-lane, London,“ Packing for the joints of steam 
engines, &c.”—A communication.—Dated 5th March, 1867. 

This invention consists in a packing for stuffing boxes, expansion and other 
Joints, composed of dry powdered substances combined with fibrous material, 
which will withstand the heat, and at the same time keep the boxes or joints 
perfectly tight, no oil or other lubricating substance being required. 

614. G, HASELTINE, Chancery-lane, London, “ Feed-water regulators for steam 
boilers.” —A communication.—Dated 5th March, 867. 

This apparatus is intended to keep the water in a steam boiler at the same 
height, or to raise or lower to the level of the water inside the boiler at pleasure, 
and keep the level at a certain point. The apparatus consists of a chamber 
which is connected with the interior of a steam boiler by means of two pipes, 
one of which extends down into the water nearly to the boiler, while the other 
pipe extends only a little way into the boiler, and is provided on its lower end 
with an adjustable leg or branch, the mouth of which is set to correspond to 
the level of the mean water line of the boiler. The long pipe is connected to 
the lowest part of the chamber, while the short pipe is connected with the 
upper part of the said chamber by another pipe running from the boiler to the 
chamber. In this way a syphon is established in which the long pipe is the 
long leg and the short pipe with the adjustable branch the short leg. The 
lower cylindrical part of the chamber contains a float, which is suspended frem 
an oscillating beam and is counterbalanced by an adjustable weight. From 
this beam a rod rises to the stem of a valve, which opens outward, and which 
is enclosed in another chamber connected with the feed pipe. The pressure. of 
the feed-water on the top of the valve is greater than the existing pressure of 
steam inside the boiler, and in this way the valve is held down to its seat; no 
feed-water can enter the chamber through the said valve until the latter is 
opened from inside to admit the water. This operation has to be performed hy 
the float in the lower part of the chamber. When the water in the boiler stands 
below the mean water line, so that the mouth of the adjustable leg is not dip- 
ping in the water, the water in the long tube is at a Jevel with that in the 
boiler, and no water is inside the chamber, which in this case is filled with 
steam. The float is so arranged that its weight, after deducting the counter- 
weight and the rod, and making some allowance for friction, is sufficient to 
overcome the pressure of the feed-water on top of the valve and push the same 
open, aided by the pressure of steam from inside on the bottom of the valve. 
The feed-water rushes through the valve opening into the chamber, and around 
the float down into the long pipe and into the boiler. The level of the water 
will rise until the mouth of the adjustable leg is closed by the water. At this 
moment the feed-water entering through the valve will not run down into the 
boiler, but will fill the long pipe and the lower part of the chamber until the 
float rises with the water, and by rising withdraws the rod from the stem of 
the vaive, which is closed by the higher pressure of the feed-water on its top. 
The steam enclosed in the chamber when the mouth of the short leg is closed by 
the rising water in the boiler will be condensed by the entering feed-water, and 
by being exposed to the influence of cold air outside the chamber, so that if the 
feed-water does not enter through the valve quick enough to replace the 
volume of the condensed steam water will also enter the chamber from the 
boiler until the float is raised and the valve closed. The water will rise in the 
short leg from the boiler to the same height as in the chamber. By using steam 
from the boiler for running an engine, or for any other purposes, the level of the 
water will soon sink again, but as soon as the level sinks below the mouth of 
the short leg steam will enter this pipe and pass into the chamber ; at this 
moment the water in the said chamber, by its own gravity, falls down through 
the long leg into the boiler to the existing water line. The float is so adjusted 
that the same, when suspended in water and aided by the counterweight and 
weight of the rod, will float on the water; but it is so heavy that, when sus- 
pended in steam, it is capable of pushing open the valve to admit a new supply 
of feed-water until the level of the water in the boiler rises again to the mean 
water line and shuts the mouth of the adjustable leg, when the float will rise 
again and shut the valve. Below the valve of the chamber is an apron which 
serves to lead the feed-water when entering the lower cylindrical part of the 
chamber which leads to the long syphon leg, and to spread the water out ima 
sheet to expose the same effectually to the action of the steam contained in the 
said chamber, so as to raise its temperature to a high degree before:it is 
allowed to pass into the boiler, at the same time the rod has a substantial 
guide in a corresponding hole below the valve to liftit. !he feed pipe is so 
arranged that the feed-water can be forced directly into the boiler without 
passing through the regulator by connecting ‘a branch pipe direct to the nozzle 
casting, which is the connection between the apparatus and the boiler. 

623. W. E. GEDGE, Wellington-street, Strand, London, ** Pianofortes."—A com- 
munication.— Dated 6th March, 1867. 

This invention relates to mechanism by which the removal of keys by one, 
two, three, or more semitones, upwards or downwards, effects the transposition 
into the different musical modes. The invention cannot be described without 

to the di gs. 

649. B. SNOW, jun., Massachusetts, U.S.,“* Scissors or shears.”—A communica- 
tion. -Dated 7th March, 1867. 

This invention cannot be described without reference to the drawings. 

651. W. H. Towers, New Fork, ** Process whereby leather, wholly or partially 
tanned, or animal tissue of any nature, is made hard, semi-elastic, and 
transparent ial, and made a fit material from which to manufacture 
comés, buttons, &c.”—Dated 7th March, 1867. 

This invention consists, essentially, in treating the raw material employed 
with sulphur or its inations or equivale’ : 

669. J.C. ASSELIN, Paris, ‘‘ Needle cases.’—A communication.—Dated 8th 
Mi 1 











y . 

This invention consists in furnishing needle cases with an elastic, conical, or 
other shaped cushion of india-rubber or other elastic substance, through w! ° 
as well as through a cylindrical spring bottom. piece in metal supporting and 
securing the cushion, a hollow metal rod is passed, the top terminating in a 
conical button forming the head of the case, whilst the other end is rivetted, 
soldered, or otherwise fastened to the bottom above-meutioned. The eushion 
is moved up and down in the interior of the case by means of the rod, which, 
as well as the cushion, is steadied by the bottom piece, the springs of which 
being bent outwards, besides clasping the cushion, press against the sides of 
the tube or case for producing the required rigidity. When the case is open 
the needles in the cushion are spread out, so that any one can be readily 
selected trom its fellows, and when the case is closed they take a vertical 
position. 

684. H. A. BONNEVILLE, Bayswater, “ Preserving solutions of certain plants 
and matiers in a concentrated state.”—A communication.—Dated \\th 
March, \867. 

This invention consists in means of preserving in a concentrated state the 
principles obtained through the process of decoction of all sorts of plants or 
matters wha’ , by impregnating them on bits of cotton stuff, canvass, or 
such like spongy material, and drying them several times, after which they 
may be manipulated in the water, whether hot or evld, to be used in ablations, 
or for hygienic purposes, in which they leave their respective principles. 

699. M. J. E. JULIGNNE, Paris, “‘ Bath belts.”—Dated \\th March. \867. 

This invention consists in torming a bath belt of a steel or iron brace or 
armature, coated over with a paint or varnish. enamel, or metal anattack- 
able by water, or water-proof, such as galvanised iron, or other suitable 
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material ; it is stuffed with air varee or other appropriate substance, and lined 
or covered with serze, leather, gutta-peroha, or other fabrics, and: provided 
with thongs for attaching to the bather'’s body. To this belt is secured, by 
rivets or ‘screws, a curved or straight back, serving to attach to the edge of the 


118, J. THEVENT, Mont-sur-Marchiene lez, Charleroi, Belgium, ‘* Slide valves of 
steam engines.” — Dated 13th March, 1867. 

This invention cannot be described without ref to the drawings. 

783. J. ROBINSON, Greenjield, York, ** Improvements applicable to steam boilers 
and engines for economising fuel in the generation of steam.”— Dated 9th 
March, 1867. 

This invention cannot be described without 








to the drawings 
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Lonpon ASSOCIATION OF FOREMEN ENGINEERS.—On Sat y 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent. ) 

QUARTERLY MEETINGS OF THE IRON TRADE IN BIRMINGHAM AND 
WOLVERHAMPTON : A Quiet Trade : American Demand’: Home 
Consumption : Depressed Prices: Much Competition—Pics : Few 
Sales: Prices Unaltered: Reduction of Make in South Wales— 
Strong : Abundant Supply ; Little Doing - Coa: Steady Demand 
for Best—Iron AND CoaL IN THE DupLey Disraict: Fair 
Amount of Work at Mills and Forges: Thick Coal in Request 





was supplied. The final adjudication was made on Friday last at 
the Swan Hotel, Wolverhampton. On behalf of the s it 
was maintained that the dome fell into the furnace because of the 


negligence of the defendant’s workmen, and it having stood 
two or three months'in its position was quoted in 
this assertion. The referee, however, did not call upon Mr. 
solicitor to Ry eres cane we the eran, oe ee 2 
for the d it, who in a cross action had sued on 
account of the falling in of the dome, awarding damages to the 
amount of £130, which was the cost of the dome. 


of the operative class, for the iron and pore met ree in South 
Staffordshire and East Worcestershire, and the result is thus given 





EconomisinGc Waste Gases: Damages for the Falling-in of a 
Dome — EXAMINATION FOR IRON AND OOALMASTERS’ PRIZES: 
Increase of F  aaiaer st yong, ~~ TRADES: Only Slight Im- 





the members of this society met in large numbers at their new 
Ss of assembling—the George Hotel, Aldermanbury, City. Mr. 

. Newton filled the chair, but the proceedings were of a character 
more interesting to the aden foremen themselves than a 
report of them would be found by the scientific public generally. 
Among the honorary members. elected on this occasion were Mr. 
John ‘Mackinlay, Chief Engineer of the Royal Dockyards, and 
Surveyor of the Port of Bombay; Mr. Chas. Bannerman, late of the 
Engineers’ Department, Bombay; and Mr. Wm. Muir, sen., machi- 

i hest Adi ion as to the conditions of a proposed 


h 





fand for the assistance of widows and orphans of deceased 


pr 8: Birmingham, Wolverhampton, 

Bilston, Willenhall, Dudley, Sedgley, and other Localities— 
Excursions FROM CHURCH Con@rEss: J'o Earl Dudley’s Iron- 
works and Pits, to Patent Shaft and Azle-tree Works, and to 
Wolverhanpton Ironworks — A LOCKMAKER UPON THE FacToRY 
Acts: Interesting Criticism—Tagp FataL TuyERE EXPLosion : 
Three Men Killed : A Scientific Juryman. 

YVesterDAy the ironmasters of South Staffordshire and East 

Worcestershire beld their great meeting of the quarter in Bir- 

mingham, where, as usual, the large town-hall was appropriately 

opened for their accommodation. The attendance was alike 





of the association occupied much of the sitting, but was eventually 
adjourned. Such an arrangement as that demonstrated in the 
following resolution of the committee seems to us calculated to 
strengthen a weak point in the rules of the society, and it is sur- 
prising that it was not unhesitatingly adopted on Saturday by the 
meeting at the George Hotel :-—-Proposed by Mr. Newton, led 


n and influential, much more so than was the case in 
Wolverhampton on Wednesday, when the first quarterly meeting 
of the current series was held. As at Wolverhampton, so also in 
Birmingham, but in larger numbers, gentlemen connected with 
the trade in other parts of the kingdom were p t, in the capa- 
city some of buyers and others of vendors, the latter being the 








by Mr. Keyte, and carried unanimously:—‘ That the committee 
recommend strongly the formation of a provident fund in con- 
nection with the association, for the p of assuring on the 
death of each ordinary member the payment of £40 to his widow, 
or other legal representative or representatives. That this sum be 
raised immcdiately by the contribution of members to the extent 
of 8s. each, and that it be held by the treasurer, cr invested 
by him, until the first death occurs, when it shall be paid im- 
mediately to the proper claimant or claimants. Simultaneously 
with the payment thus made after each death, every surviving 
member shall contribute 8s., for the creation of another donation, 
to be paid in like manner. is arrangement to remain in force 
until rescinded by a vote unanimously carried at a general 
meeting.” 

ADDITION TO THE FrencH Navy.—Simce our description of the 
small turntable which is to be applied for moving the 18-ton guns 
to and from the bow and quarter ports of the Hercules’ central 
battery, the working model has been examined by Capt. Pigeard, 
naval attaché to the French Legation, the Egyptian Pacha, who 
superintends the construction of war vessels for Egypt, and various 
din distinguished foreigners. We understand thatagreatinterest 
is taken by the French and ptian authorities in Capt. Scott’s 
principle of turntable, as the French Government is constructing 
at Toulon two large ironclads, each of which is to carry, in addition 
toa central battery armament of eight guns, four heavy guns on 
the upper deck. Each of these guns is to be mounted wpen a turn- 
table, and to fire en barbette over the edge of a fixed turret, inside 
which the turntable is to move carryiig, the gun with it. These 
turrets, or rather towers, spring from the sides of the ship at the 
corner of her central battery, and are carried some feet above the 
hammock rail, about half of the tower projecting beyond the broad- 
side and half being inboard. This arrangement enables the two guns 
upon each side of the upper deck to be fired from right ahead to 
right astern, the guns being placed at a sufficient height above the 
bulwarks to prevent damage to the ship’s upper works in fore and 
aft fire. The rigging which supports the mast is taken well 
inboard out of the line of fire, and the boats are stowed forward 
and aft near the centre of the ship. Besides these two ironclads 
building for the French Government at Toulor there are two other 
ironclads of similar design building for the Egyptian Government, 
so that the question as to the best description of turntable for 
future use has become an important one. The disadvantages of 
the French tower and turntable seem to be, Ist, excessive weight; 
2nd, reduction of space for working the ship; 3rd, liability of 
injury to the turntable, {1), from the tower becoming indented by a 
shot, (2), from a shell dropping upon the turntable; 4th, the great 
strength of turntable required to withstand the shock of continuous 
discharges of the guns and liability, from its exposed position, to 
trifling damage and consequent stoppage of its working. Itis said 
that the amount of protection afforded to the gun and crew is very 
small as compared with the weight and cost, and that without a 
mantelet, which might be equally applied to protect the gun’s crew 
of a flush-decked vessel, the men would be unable to stand to their 
guns. As compared with the French principle, Capt. Scott’s turn- 
table has the advantage of being placed in a secure position, and 
being of light weight and comparatively small cost. It bears a 
very small portion of the shock of discharge, and should this plan 
be adopted for the upper deck guns of the Hercules the right ahead 
and right astern fire of the French turret gun would be obtained 
with little or no increase of weight, and without interfering with 
the space necessary for working the ship. 

TRIAL OF A STEAM ROAD ROLLER.—A new steam road roller, by 
Messrs. Richard Moreland and Sons, was tried yesterday in Hyde 
Park, in the presence of Sir J. Thwaites, chairman of the Metro- 

litan Board of Works, Mr. Bazalgette, their engineer, Mr. 

ollard, Clerk of the Board, and various other gentlemen con- 


nected with the Metropolitan Board, the Board of Works, and | 


others interested in the management of the metropolitan streets 
and roads. The trial was conducted under the management of 
Mr. Mann, the superintendent of the park and the roads connected 
with it. The road had been specially prepared for the purpose 
with ordinary *‘ metal ” and a sprinkling of sand, with abundance of 
water, as has been found by Mr, Mann to make the best surface. 
The road —s thus prepared was easily reduced by a very few 
passages of the roller to a smooth and level surface, and the opera- 
tions of the machine met with general approbation. This new 
roller has been constructed for the Government and municipality of 
Bombay, at the works of Messrs. Richard Moreland and Sons, Old- 
street, and is the first of the kind that has been made. It is de- 
signed in accordance with a recent patent of Mr. D. Thomson’s, 
and the objects aimed at have been the greatest simplicity and 
durability, combined with efficiency. Externally it consists of a 


square wrought iron casing of great strength and rigidity, which is | 


nearly balanced on a large central roller, with the engine on one 
side and the boiler on the other. On the boiler:side are two lead- 
ing wheels, which take only a small portion of the load, and serve 
as the steering apparatus. The boiler is vertical, on the Field 
principle, and the engine works direct on to the large roller by 
means of two pitch chains without the intervention of any gearing. 
The general dimensions are as under, viz.:—Diameter of roller, 
7ft. Gin.; length of ditto, 6ft.; length of external case, 18ft. din.; 
width of ditto, 8ft.; height of ditto above roadway, 8ft.; diameter 
of steering wheels, 3ft. Gin.; width of ditto, 1ft. 2in.; diameter of 
boiler, 4ft. 3in.; height of ditto over all, 10ft. 6in.; two cylinders, 
each llin. diameter; stroke, 1ft. 6in.; five strokes of engines make 
one revolution of roller; pressure of steam, 100 lb.; gross weight, 
25} tons. Of this 21} tons are on the roller, and 4 tons on the 
steering wheels. The machine was shown turning into roads at 
right angles to each other, and is, of course, quite ble 


principals or leading representatives of pig iron and stone-pro- 
ducing firms. The buyers were merchants from the north and 
south of England. Their inquiries were numerous, but it cannot 
be said that their purchases bore more than a small proportion to 
those inquiries. The legitimate d 1 for finished iron was 
small —smaller, perhaps, than at the corresponding meeting three 
months ago—and there was an utter absence of all speculation, 
beyond a readiness on the part of moneyed men to avail themselves 
of the necessities of a few producers, who were compelled to sell 
at some price. Of the prices that have recently been accepted by 
some proprietors of mills and forges, the complaints were loud 
yesterday, and also in Wolverhampton, and it was asserted that 
where makers are — unremunerative prices are being accepted. 
The instances in which “list” rates are being secured —and which 
are in the proportion of £7 10s. for bars—are very few; and it is 
now understood in the trade that members of the associa- 
tion are not excluded from “doing the best they can for 
themselves.” This means that whilst it is desirable that 
they should get ‘“‘list” rates if they can, they will not 
be regarded as having infringed the rules, if they accept 
offers at under such list. The specifications to which the trans- 
actions in finished iron, yesterday, chiefly related, were for 
sheets, strips, and hoops—the kinds which have lately been most 
in request. There were also a few orders got for best bars and 
boiler plates, with more for girder plates and angle and T bars; but 
nothing was done in ship plate; and nearly all the orders were 
for very small quaatities. The reports brought in from the works 
were that the ord«rs in receipt there have been fewer this week 
than for quite a month past; and that in the instances in which 
there is a fair trade doing the prospects are not satisfactory, by 
reason of the orders worked out being more numerous than those 
by which they are to be replaced. 

Pig iron experienced.a quiet sale, the consumers in all but ex- 
ceptional instances buying only small quantities, certainly less 
readily, and in less valuable lots than at the Midsummer quarterly 
meetings. The purchases that they made at that time, 
and during the subsequent three weeks, have left a fair 
quantity of iron to be yet delivered, and consumers are 
buying now to replace the quantities marked out. Until 
they perceive a stir in the American demand in particular they 
will not buy to any considerable extent, and that demand cannot 
be felt until the grain crops of the States have been sold. What 
the demand will then be is very doubtful. Meanwhile there is 
nothing in the home trade likely to occasion an inquiry of more 
than a very quiet character. It will be confined to the replacing 
of wear and tear. The prices of pigs of all descriptions remain 
pretty much as last quarter; they are prevented froin going lower 
by furnaces being kept out of blast beyond the number necessary 
for supplying the existing quiet inquiry. The make is being still 
further reduced. On Wednesday orders were sent from this 
district for the blowing-out of one of the furnaces now in operation 
in South Wales, and a similar order is likely to follow in reference 
to a second. In respect of the best Shropshire and Forest of 
Dean cold blast qualities that are required chiefly in the manufac- 
ture of tin-plates, the customary purchases were made to the 
extent of the capabilities of the producers. 

Stone was in plentiful supply. It embraced all qualities 
obtained out of this district—from the rich red ores of Barrow to 
the poor oolitic formations, abundant in Northamptonshire and 
supposed to extend right into Durham. The latter is so cheap 
that it is now being delivered at from 6s. 6d. to 7s. 6d. per ton. Some 
good sales of most kinds were made about a month ago, but very 
little is now being done. All the best clay ironstone of this dis- 
trict, however, finds a ready sale at increasing prices, consequent 
upon its increasing scarceness. 

Coal of the best South Staffordshire and East Worcestershire 








qualities is likewise readily sold at firm rates, and the supply is 
under the demand, But the produce of the thin seams is in only 
— comparative request, and the prices were scarcely ever 
ower. 

Of the iron and coal trades in Dudley and its neighbourhood we 
have the following report:—‘‘ The milis and forges west of this 
town have been well occupied during the week. Some of the first 
houses have received very fair orders, and those of the second- 
class have, for the present, a sufficiency on haud to keep their 
works going pretty freely. Things are a little better on this side, 
but how long they will continue so is uncertain. The demand is 
chiefly for small sizes of merchant iron; for plates the market is 
not in a very satisfactory state, and the millmen still com- 
plain of not being allowed to do so much work as 
they wish. Pig iron is in rather better request than 
it was, and prices have become a little more remunerative. This 
applies to mine iron; for cinder iron the competition is greater, and 
the result is that prices are of an uncertain nature, varying 
according to the circumstances of the producers. One wealthy 
firm holds 12,000 tons of the latter in stock rather than sell at 
existing rates. There is a growing demand for good thick coal. 
The merchants are beginning to get in their supplies ready for 
winter, knowing, as they do, that prices will not beany lower, and 
if they do not make any provision now there will be some difficulty 
in getting what they want in a month ortwo. There have been 
more inquiries lately for the argillaceous ironstone of the district, 
and prices are a little firmer. The demand for labour is not very 
good, and there seems no probability of any improvement at present. 

In a previous communication we stated that an action had been 
brought at the last Staffordshire assizes by Messrs. Whitehouse, 
machinists, of Brierley-hill, against Mr. W. F. Fryer, blast furnace 

roprietor, and banker, of Wolverhampton, for the recovery of the 
ance of an account due for a dome supplied by the plaintiffs to 





even in a crowded street. When at work it is not turned round at 
the end of its course, but goes backwards and forwards with equal 
pony / and efficieney. The whole machine is supported on springs, 
and this, together with the great strength of the case, and the 
absence of gearing, secures in an unusual degree the durability of 
the — e hope to publish drawings of the machine ina 
short time. 








the defendent for the purpose of bringing the waste gases from 
the top of one of the defendant’s furnaces, and that the case had 
been referred to a barrister. The opening of the inquiry before 
the referee, Mr. J. R. Smythies, we also re and showed 
that a second claim which Messrs. Whitehouse brought against 
Mr. Fryer for royalty money for the use of the patent—for the 
plaintiffs were both patentees and manufacturers—had fallen 
through because the patent was not sealed until after the dome 





by the examiner:—‘‘ 369 candidates have been presented for exami- 
nation, from thirty-two boys’ schools and soa eee, schools. 
These numbers so an i of the it. of competition 
under the prize scheme, and I find no decline in the quality of the 
answers. Some of this year’s papers are as creditable as any that 
I have received. The are to be distributed in Wolver- 
hampton in the course of the present month by the Earl and 
Countess of Dart th 

Some descriptions of local hardware have been in rather more 
request since the commencement of the new quarter, but, on the 
whole, we are not able to report much improvement in the condi- 
tion of the miscellaneous trade in Birmingham and the neighbour- 
ing towns. The failures reported én New York and Glasgow have 
had a depressing influence, and fears are entertained that some 
mercantile firms in this district are more or less involved in these 
disasters. Shippers to Canada are receiving a better supply of 
orders at the close of the season for shelf ironmongery, and more 
is being done for Rio and the River Plate. The two great markets 
for local product—Australia and the United States—are, however, 
doing nothing worthy of record. In the home trade the factors 
report a slow but steady improvement. The metal market is 
quieter this week. Copper, lead, and tin are all easier in price; 
spelter, however, is firmer at last quotations. 

In Birmingham trade k quiet, with no expectation of a stir 
for some time to come. aw few orders have been received on 
account of the United States and South America, and some fair 
inquiries are experienced from British North America and the 
West Indies; and the river-plate trade has slightly improved. 
But all these orders combined are insufficient to afford active 
employment, for the home trade remains dull. When the quarter 
shall have fairly turned, hopes are entertained that there will be 
something done so that the manufacturers may have a few orders 
on their books in advance. At present the trade is altogether of 
a from hand-to-mouth character, and full work is net unive 

At Wolverhampton the edge-tool makers continue tolerably well 
employed for export. “A better inquiry is also reported in the 
demand for wrought iron safes and deed-boxes, The tinplate 
makers report business a shade quieter, and prices somewhat diffi- 
cult to sustain. The ironfounders are, in several ins keep- 
ing their workpeople at “short time,” and the japanned ware 
makers have only moderate employment. In the brassfoundry, 
and other miscellaneous trades, business coz tinues pretty much as 
last described. 

The Bilston japanners and tray and waitg. makers have a better 
inquiry for goods suited to the Canadian market, and the demand 
for coal vases is pretty well sustained. The ironfoundries in the 
neighbourhood are in steady operation, but there are no very 
valuable orders at present under execution. It is, however, 
worthy of mention that all the blowing engines for the monster 
furnaces recently opened at Barrow were made by Messrs. Perry 
of Highfields, near this town, who have made some fourteen in all 
for the Barrow Company. 

The Willenhall lock trade continues in an unsatisfactory state, 
notwithstanding that there is rather more doing than was the case 
a fortnight ago. The home demand is dull, The West Indian 
markets are the principal sources of demand, and a few orders 
from Canada have lately been received. The colonial markets are 

uiet. For bolts ands latches there is a moderate inquiry, and 
have is a little more doing in currycombs, 

Chain cables are reported to be in somewhat better request in 
the Dudley district, but the demand for anchors is not so buoyant. 
> > aa inquiry only is being experienced for fire-irons and 

ovels, 

At Sedgley the wrought nailers are tolerably well employed, but 
the masters report an indifferent demand both for home and ex- 
port trade, 

The trades in other district towns are in almost the same con- 
dition as last reported. 

During the recent Church congress in Wolverhampton, several 
excursions were made to view some of the principal works in the 
neighbourhood. There were three in all, and they took place on 
Thursday week last. A party visited the dyeing, worsted, and 
spinning works of Messrs. Briton and Lewis, at Kidderminster, 
Another party, numbering twenty-vight, visited the Earl of Dudley’s 
Round Oak Ironworks. After being shown the mills and blast 
furnaces in full work the party deacended a pit 180 yards deep in 
the Lock-lane Colliery, where the various modes of working, and 
the best means of arriving at coal with the least risk, was explained 
to them. The party spent an hour below, and were then drawn 
up and conveyed by a private locomotive of Earl Dudley’s to the 
Round Oak station, where they took train to Wolverhampton. 
The other excursion was to the Park Works, Wednesbury, for 
many years carried on by the firm of Messrs. Lloyd, Foster, and 
Co., and recently amalgamated with the Patent Shaft Works, 
and were shown the manufacture of the famous Bessemer 
steel, the rolling of Bessemer steel tires from a_ solid 
piece, together with the various mechanical appliances used 
in the works. Two ironworks in Wolverhampton were also visited. 
Upon the important question of the new Factory Acts a locksmith 
communicates the following criticism which is worth preserving, 
He writes in Wolverhampton, and says:—‘‘ Now, by this Act, the 
actual labour of the workmen is definitely placed down at twelve 
hours per day, allowing out from the same an hour and a-half for 
meals, and not to work later than two o'clock on Saturdays, 
together with a few other sundry t ts intended to scrape 
the bone quite clean; and further, that this Act only comes into 
operation in manufactories where fifty or more workpeople are 
employed. Now, in 4 trade, there are but about three employers 
in this town, who each employ fifty workpeople, and all the other 
employers, who are a very numerous body indeed, employ from 
five to ten up to twenty or thirty workpeople; and so these—the 
numerous class—it appears, are to be free from the operation of 
the Act. Now, if the Act is required to be in force at all, this 
latter is just the very class required to be dealt with, where their 
workmen are allowed to work just what time they please, and 
very frequently—during the latter few days in the week —are, 
moreover, compelled to work up to a very midnight hour to enable 
the employer to get his work finished by Saturday, so as to enable 
him to get the money to pay his workmen; and then again, on the 
Saturday, where the workman never gets his wages until a very 
late hour. Now, I consider that this Act is just forced on the 
wrong class of employers; for employers in my trade, and, in fact, 
most trades in this town, who employed fifty or more workpeople, 
have always insisted for years upon their manufactories bein; 
closed not later than eight o’clock in the evening, and also close 
early on Saturday, whilst, at the same time, giving their workmen 
the chance by opening their manufactories early in the morning 
every day to meet the arg: agree of every class.” It must be very 
apparent to any one that this Act, coming into ion in this 
manner, will prove not only very grievuus to the workman but also 
to the employer. The workmen, as a rule, work in this town by the 

iece and not by the day, and will always feel dissatisfied to work 
or an employer where this compulsory Act is in force, whilst he 
sees anvtlier numerous class of his own workmen in other work- 
shops that are enjoying the benefit of working what time they 
think proper, and, in emergencies, making a full day and a-halfa 











week more than he is permitted to do, and this, of course, greatly 
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the employer under 


increasing the sum of his wages. Likewise 
deal of discontent to stand 


this Act will naturally have a 
worse still, stand at a serious dis- 


— with his workpeople, 
vantage with the other sm class of employers, who, from 
their extra advantages, will be able to get workmen to work at less 
ice and less wages, and, therefore, be enabled to undersell the 
employer in the market, and thus, in the end, this unequal 
struggle will recoil upon the workman and reduce the price of his 
labour. 


A third man, we are sorry to say, has died from the effects of 
the recent tuyere accident at the Millfields blast furnaces at 
Bilston. Thus all the men who were injured have died. At the 
inquest no fresh evidence was called, that given at the previous 
inquiry being read over. Mr. Jackson, one of the jury, contended 
that, cmap to scientific laws, which never deviated, no heat 
whatever could melt the nose of the tuyere if there was a continual 
flow of water inside, and expressed a desire that the inquest should 
be adjourned for the attendance of some witness who was practi- 

ally acquainted with the working of tuyeres. A verdict of ** Acci- 
dental Death ” was recorded, and the juy wished the coroner to 
-all the attention of the proprietors of the Millfields furnaces in 
particular, and other furnaces in general, to the fact of repeated 
explosions of tuyeres, and to recommend that further efforts 
— be made to obtain an invention of a tuyere which would not 
urst. 


WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 





SCOTLAND: ITS TRADE AND OPERATIONS. 


(From our own Correspondent.) 

THe Guiascow Pic InoN MARKET—MANUFACTORED IRON—THE 
CoaL TRADE—RIVAL RaILwaYs IN IRELAND—THE CALEDONIAN 
RatLway—TRIAL TRIP OF THE COMERCIO DE PaYSANDU —THE 
EDINBURGH AND GLASGow RaILway ComMPANy, DUNFERMLINE— 
Rar~way COMMUNICATION. 

In the pig iron market there has been more animation during the 

t week, and prices are about 3d. better. To-day (Wednesday) 
usiness was done at 54s. 14d. cash, and 54s. 3d. one month. The 
stock in store has been reduced 4816 tons during the month, and 
now is 229,723 tons, being in Connal and Co.’s stores 212,481 tons, 
with warrants in circulation for 203,900 tons; and in Canal Co.’s 
store 17,242 tons, with warrants circulating for 15,100 tons. Full 
quotations are as follows:—Pig iron, mixed Nos., warrants, 54s. 14d. 
to 54s. 3d.; No. 1, g. m. b., 55s. to 55s. 3d.; No. 3, 54s. to 54s. 3d.; 

Gartsherrie, No. 1, 61s. 6d.; Coltness, No. 1, 61s. 6d.; Glengarnock, 

at Ardrossan, No. 1, 59s. The shipments of the week are some- 

what above those of the corresponding week of last year. 

In manufactured iron the market here is without much change 
in prices. The orders for merchant iron given out are still keeping 
the smaller works fully employed, and with the large works aos 
is considerably more doing. The shipments for some time have 
been very good, both for East Indies and South America, and so 
long as prices remain about the same we may expect a good 
shipping trade over the greater part of the winter. In shipbuild- 
ing iron there is little or no improvement, but, as it is generally 





Tue Iron TrapE: No Material Change Experienced: The Anti- 
cipated Improvement not yet Set in: A Healthy and Satisfactory | 
State Shortly Expected: Present Circumstances Favourable to a 
Good Business being Done : Russian Contracts nearly Completed : | 
Inquiries from India Increasing: Demand for Home Railways | 
Slightly Increasing: THe TINPLATE TRADE—THE STEAM COAL | 
TRADE—THE BLaINA AND Cwm CELYN IRONWORKS: Expected | 
Sale of the Property—QUARTERLY MEETING OF TINPLATE | 
MakERS : Confirmation of Old List Prices—APPOINTMENT OF A | 
LocaL Civit ENGINEER FOR THE ATLANTIC AND GREAT! 
WestERN RAILWAY WoORKS—PRESENTATION TO THE NEW | 
SECRETARY OF THE TaFF VALE RaILWway. 
Tre iron trade is generally quiet during the time intervening | 
between the preliminary meeting and the quarterly meeting, and | 
but few orders are given out. Such a time has just been expe- 
rienced, and the trade of this district has not yet experienced any 
material change, but hopes are entertained by ironmasters that the 
arter just entered upon will bring about a state of things long | 
hoped for. The anticipated improvement cannot, as yet, be said | 
to have set in, as the hands at some of the principal works are still 
working short time; but the depression has been so long and so | 
severe that anything like activity cannot be expected to take place 
at once. The general belief of those competent of forming an | 
opinion is that the iron trade has passed its worst days, and that | 


considered plates have now reached their lowest point, shipowners 
may find it to their interest to give out their contracts. We quote 
the following as current rates:—First quality, common bars, 
£7 5s.; second ditto, £6 17s. 6d. to £7; nail rods, £7 5s.; angle 
iron, £7 2s. 6d. to £9; rates, £8 to £10—allf. o. b. here, less 
usual discount. Coals have been in moderate demand for home 
use and for export during the week, without change in the quota- 
tions. 

The advices of coal shipments at the principal ports show an 
see slightly in excess of that of the corresponding week of 

it year. 

The necessity of having some efficient government control of 
railway, apart from the question of purchase, is illustrated by the 
unsatisfactory relation now subsisting between the Great Southern 
and Western Railway and the Kilkenny Junction line, which joins 
the former at Maryborough. The Great Southern are naturally 
unwilling to facilitate an opposition line, and pursue a policy of 
obstructiveness. Passengers are exposed to the risk of missing 
the train to Dublin on reaching pe na ae and at Kilkenny 
the Great Southern Company will neither ailow their wagons to 
come on the rival line with goods, nor to enter the store of the 
Kilkenny Company, the consequence is that goods and cattle have 
to be ro out of the wagons at one part of the same track and 

laced in other vehicles at another 

Ye believe that Mr. Smithell, of t 





e Lancashire and Yorkshire 





| 
| 
| 


it will gradually assume a healthier and more satisfactory state. | Railway, has been appointed manager of the Caledonian Railway, | 


It is somewhat surprising that affairs are not now in a more satis- | 


in lieu of Mr. C. Johnstone, resigned from bad health. The 


an official document that at the close of the quarter there 
were thirty-three vessels of all classes Vuilding! of which twenty- 
two were sold. Messrs. Leslie and Co. were fitting out @ screw- 
steamer of 1160 tons; Messrs. i , Davis, and Co. were 
fitting out a screw-steamer of 406 tons, and were plating a steamer 
of 684 tons; Messrs. Palmer and Co. were fitting out a screw- 


steamer of 730 tons, had a ue of 408 tons ready to launch, and 
had two ships of 1200 tons half laid; Messrs. Richardson and 
Co. had a paddle-steamer of 120 tons fitting out; Messrs. Mitchell 


and Co. were fitting out a screw-steamer of 1990 tons, one of 1180 
tons, and one of 180 tons, while they were erecting frames for one 
of 70 tons. Seven tugs were also being built under Lloyd’s survey. 
Returns relating to Sunderland Dock for September, show an 
increase in the coal shipments of 22,000 tons, and in the revenue 
of £500, as compared with September, 1866. The Trinity House 
authorities have resolved to erect a lighthouse at Whitburn, near 
Sunderland, on the Durham coast. The requisite plans and 
sections are in course cat pe age and the erection of the light- 
house will be commenced early in the spring. The number of fur- 
naces in blast in the Cleveland district is eighty-seven, and there 
are forty-six out of blast. There is still a fair amount of activity 
in the various rail mills of the district, which is attributed to the 
necessity of completing Russian orders before the close of the 
Baltic navigations. A few orders on home, foreign, and colonial 
account have been recently received. The pig iron trade of Cleve- 
land is pretty well maintained. The continental demand is rather 
languid, but there have been average shipments coastwise. A 
tolerably large order for chairs for a New South Wales railway is 
stated to have been taken by a Stockton firm, and some of the 
foundries are pretty well employed on other colonial orders for 
gas and water _ 

There is stated to be somewhat more activity in the iron trade 
of the South Yorkshire district. The demand for coal continues 
good, and the Great Northern Railway has been obliged to run 
extra trains to the south. A fair business is also being done to 
Gorton, Stalybridge, Glossop, and other of the cotton and machine 
districts of cashire, by the Manchester, Sheffield, and Lincoln- 
shire Railway, engine fuel in particular being in good request. 
There has been a slight improvement in the iron trade of Sheffield 
and district. For steel the demand continues, however, upon the 
whole, languid. 

Bodies have been recovered almost daily from the Oaks Colliery 
this week. Miss Newsome, of Hull, who was severely injured at 
the colliery three weeks since, died on Sunday. 

On Monday a branch line of railway from Huddersfield to Kirk- 
burton was opened for traffic. The line leaves the Huddersfield 
and Leeds section of the London and North-Western Railway 
about two miles from Huddersfield, and proceeds, by way of Kirk- 
heaton and Ferrybridge, to Kirkburton. The conde | is about four 
and a-half miles long, and contains some very heavy work. There 
are two viaducts of six and seven arches respectively, twenty-one 


omg to resume their journey. | bridges, and two deep cuttings. 


Mr. G. W. Dumbell has been appointed secretary to the Hull 
Dock Company, in the place of Mr. W. H. Huffam, resigned. Mr. 


Dumbell was for some time assistant-secretary of the Mersey Docks 


factory condition, as there are so many circumstances which would | salary is £2500 the first year and £3000 per annum afterwards, | 2nd Harbour Board, and has for some time been secretary of the 


lead to the expectation of a good business being done at the | 
present time, especially the continued remarkable easiness of 
the money market, and the very large amount of capital 
waiting for investments, both of which will very materially facili- 
tate any movement which may take place in the right direction | 
and the bringing about of » more encouraging condition of business | 
generally. The contracts for rails for the Baltic are not yet all | 
completed, but by the end of the present month it is expected that | 
there will be not much uncompleted. The advices from the 

United States continue to be of a very satisfactory character, and 
there is afair probability of the demand increasing, more especially | 
for railway iron. From India inquiries are increasing, and it is to 
be hoped that the orders from that country will soon show a con- 
siderable extension. There is no alteration to note in the conti- | 
nental demand. The demand for the various home railways is | 
still very moderate, and it would seem that public confidence has | 
not yet recovered sufficiently far to enable directors to launch out | 
into extensive repairs, though _~ know the respective lines are | 
much in want of re-laying, especially where the traffic is heaviest. 

Home orders will chiefly employ the mil!s for the winter season, 
and as a fair sprinkling of specifications has already been given 
out, it is generally expected that there will be a good steady trade 
for the remainder of the year. For the miscellaneous descriptions 
purchases are still made with more freedom; quotations for pig 
iron are well maintained, and sales are effected without difficulty. 

For tinplates the demand continues good, and the works in the | 
district are fully employed. 

The steam coal trade has now assumed a state of vitality to 
which it has long been a stranger, and considerable activity is 
evinced in the shipment of coals to the foreign markets. Prices 
are fairly maintained and it is to be hoped that the present 
Seoceniile state of the trade will long continue. The demand 
from the Continent is about the average, and the same may be 
said of the mail packet stations, for which places there is a pro- 
bability of large quantities being required, more especially if the 
Abyssinian expedition extends over any lengthened period. For 
house qualities there is a fair coasting demand, and the cold 
weather which has set in will no doubt exercise a salutary influence 
on the home trade. 

The extensive works at Blaina, Cwm Celyn, and Coalbrook Vale 
will probably be re-started before long, as negociations for a sale 
of the same are now pending, and it is fully expected that the pro- 
perty will change hands. 

The quarterly ‘.%, of tinplate makers was held at the Bell 
Hotel, Gloucester, Mr. Woodruffe, of the Machen Works, Mon- 
mouthshire, in the chair. There was a good attendance of makers, 
and the buyers were represented by Phelps, James, and Co., Liver- 

1, Nash and Co., Liverpool, Von Dadelzen and North, London, 
itchell, &c. The accounts received from the various works show 
that stocks in the hands of manufacturers are exceedingly low. in 
fact, at many establishments there are really no stocks of plates 
whatever. The orders on the books are tolerably good, the works 
being, as a rule, well employed, and masters have not found any 
difficulty in keeping their hands together. From the markets of 
the United States there is a fair inquiry, and the opinion prevailed 
among those present that the Americans were likely to continue 
large customers for plates. From the other foreign markets there 
is a full average demand. On home account purchases are made 
with fr , and pr ts are considered encouraging as to the 
future. After considerable discussion it was unanimously resolved 
that list quotations should remain the same as for last quarter, 
namely, 30s. per box for charcoal I.C., delivered at Liverpool, and 
other qualities in proportion. Reference was made to the Fac- 
tories’ Extension Act, and it was generally agreed that its opera- 
tion would not affect the tinplate trade to the extent at first 
anticipated. The members, as usual, dined together after the 
meeting. 

Mr. David Jones, C.E., who has carried out several important 
undertakings in South Wales, is likely to be selected to sent 
out to the United States, in order to superintend the repairs and 
construction of new branches in connection with the Atlantic and 
Great Western Railway. Mr. Jones has recently been over the 
whole of the company’s Yines on behalf of a large debenture holder, 
and he gives a favourable account of the future prospects of the 


roperty. 

. A handsome testimonial, consisting of a 15-day bronze and gilt 
drawing-room clock, and a powerful stereoscope, with views of the 
rincipal places of note in the neighbourhood of ages has 
presented to Mr. Frederick Marwood, the recently-elected 
secre of the Taff Vale Railway. Theclock bears the following 
inscription :—‘‘ Presented to Mr. Frederick Marwood, chief ac- 
countant of the Somerset and Dorset Railway, on his leaving the 
company, by his staff, and other officials, as a token of their re- 
spect and esteem,—October, 1867.” 














with an assistant at £1000. 


hames and Mersey Insurance Company. The salary which Mr. 


On Wednesday, the 2nd inst., the new twin-screw steamer | Dumbell is to receive from the Hull Dock Company is £800 per 


Comercio de Paysandu was taken down the river for trial. The | annum. 


boisterous state of the weather rendered it impossible to run the 
course between the Cloch and Cumbrae. It wasthereforedetermined 
to test the vessel’s speed at the measured mile on the Gareloch. 
The results there obtained were idered highly satisfactory, the 
speed being nearly twelve miles per hour, with a moderate con- 
sumption of fuel and a remarkable absence of vibration. The 
Comercio de Paysandu was built by Messrs. A. and J. Inglis for 
Messrs. Bates, Stokes, and Co., of Liverpool, under the superin- 
tendence of James Wallace, Esq., of Monte Video. 

We understand that the division of the balance of the funds of 
the Edinburgh and Glasgow Railway Company has been prevented 
by arrestments, used at the instance of various parties who raised 
actions against the company. The actions raised by Mr. Latham 
and Mr. Jamieson were withdrawn a few months ago, but there 
are still two actions pending in the Court of Session, one at the 
instance of the Caledonian Railway Company, who claim 
£10,000 as damages sustained through the alleged failure of 
the Edinburgh and Glasgow Company to form certain 
junctions at Sighthill, and the other at the instance of the Miln- 
gavie Railway Company, for an accounting as to the working of 
that line by the Edinburgh and Glasgow Company prior to its 
amalgamation with the "North British Company. Till these 
claims are disposed of no division can be made among the share- 
holders, 

There are again hopes entertained that a branch line will be 
formed from Dunfermline to’ North Queensferry. At the ap- 
age meeting of the commissioners of supply for the county, 

ir. Waldegrave Leslie intends moving a resolution calling the at- 
tention of the three great railway companies —the Great Northern, 
the Great Eastern, and the North British—to the fact of the short 
distance of railway—only six miles—between North Queensferry and 
Dunfermline, yet uncompleted in the chain of through railway com- 
munication between London and Fife, and to the advisability of 
their uniting together in a scheme for completing the through 
communication from London to Perth and the north of Scotland 
vid Dunfermline. It certainly would be a matter of great satisfac- 
tion were this carried out. Dunfermline is at present badly 
situated in respect to railway communication. 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent. ) 

LrveRPooL : The Australian (3. s.): Birkenhead Ferries : Mersey 
Docks and Harbour Board—Dtscovery oF A CoaL BeD — THE 
Nortu-Eastern District: Shipbuilding on the Tyne: Light- 
house at Whitburn : The Cleveland Iron Trade—StateE OF TRADE: 
South Yorkshire : Sheffield--THe Oaks CoLLIeERY— OPENING OF 
THE HUDDERSFIELD AND KIRKBURTON RAILwAy—HUv.LL Docks 
ComMPANY — PRESTON TowN HatL— Waces at Botton—A 
** CHAMBER OF INDUSTRY” FOR LEEDS—BUILDING TRADE STRIKE ° 
AT BARNSLEY. 

Tue Australian, the last addition to the fine screw fleet of the 

West India and Pacific Steamship Company, has made a favour- 

able run from Hartlepool to the Mersey. As she came into Liver- 

pool she was timed as she passed the measured mile, and it ap- 
peared that she completed it in 4 min. 30 sec. The Australian 
was built by Messrs. Pile, Spence, and Co., of West Hartlepool. 

Her burthen is 2498 tons register, and her construction is on the 

strongest plan; she is divided into water-tight compartments, and 

her fittings throughout are of the best description. Her aque, 
by Messrs. Blair and Co., of Stockton-on-Tees, are of 350-horse 
power nominal. The receipts of the Birkenhead ferries from April 
24th to September 30th, this year, were £16,827, against £16,131 
in the corresponding period of 1866, The working expenditure was 
£13,655, against £1 353 in 1866. The salary of Captain Barker, 
the ferry manager, has been increased from £400 to per annum, 

Mr. North has resigned his appointment as solicitor to the Mersey 

Docks and Harbour Board on the score of deafness, 

The Barnsley seam of coal has just been reached in an entirely 
new district, at a place called Denaby, about seven miles from 
Doncaster. The ft is 422 yards deep, and the coal, which 
averages 9ft. in thickness, and is of excellent quality, underlies the 
m ian limestone. In reaching the coal, a bed of fine cannel, 
rather more than afoot thick, as well as other seams, were passed. 
The Denaby colliery is the p: of Messrs. Pope and Pearson, 
is well situated for i canal and railway, and will give 
employment, when opened out, to something like five hun 
persons. 

As regards shipbuilding industry on the Tyne, it appears from 





Preston new town hall wa; opened yesterday (Thursday) week 
by his Royal Highness the Duke of Cambridge. The hall was 
designed by Mr. Gilbert Scott, and the first stone was laid in 1862. 

A reduction of 5 per cent. is threatened in the wages of the 
cotton operatives at Bolton. 

A “‘ Chamber of Industry” has been established for Leeds. The 
main object of the chamber is to act as a general board of arbitra- 
tion and conciliation, and by giving advice and watching the 
interests of both capital and labour to endeavour to bring them 
into closer union. It is also proposed by the chamber to promote 
the study and diffusion of the laws and principles of political 
economy, to promote the spread of art and technical education 
among the industrial classes, and to examine and discuss all laws 
or proposed laws relating to capital and labour. 

A building trade strike at Barnsley, which commenced on the 
1st of May, and has, therefore, lasted five months (during which 
time the men must have lost many th ds o ds from the 
non-receipt of wages), has at length come to an end, masters and 
men having met and mutually agreed upon terms of compromise. 








PRICES CURRENT OF METALS. 




















1 1868. 

3 s. a. ao@ 88 @ 
0 0 0|/8 00. 000 
0 0 0|/ 89 0 0. 0 0 0 
0 300/91 00. 000 
0 0. 00 %9 00.000 
0 0. 0 0| 8 0 0..92 0 0 
Spanish Cake .sccccsccccees 0 0.. 0 0 0} 80 0 0.. 81 0 0 
Chili Slab. .e.ccccccccessee| 68 O 0.. 68 5 0] 78 O 0.. 80 0 O 
Do. refined ingot ....seee0e| 76 9 0.. 000) 000.000 
YELLOW METAL, per Ib. 007 ©O 073} 0 O 74 0 0 8 

1RON, Pig in , ton 214 3 cash 214 3 cash. 
Bar, Welsh, in London 610 0.. 70 0/ 700. 715 © 
Wales.. 515 0.. 6 0 0} 6 0 0. 615 0 
710 0.. 0 0 0} 8 5 0. 810 © 
Rail, in Wales ...cecscocoeee| 515 0.. 6 0 0] 515 01. 6 0 O 
Sheets, singlein London ....|; 9 5 0.. 910 0} 1010 0.. 0 0 0 
Hoops, first quality..........| 8 5 0.. 810 0| 910 0. 00 0 
Nailrods...ccscccccscccccccee| 710 0.. 0 0 0] 8 5 0... 810 O 
Swedish scecccccccsesesese| 10 5 0.. 1010 0] 1010 0.. 1115 O 
19 7 6| 1910 0.. 19 12 6 
0 0 0} 2210 0., 2215 0 
19 15 0| 20 5 0.. 20 7 6 
5 000;/2100.000 
0 000'2%00. 000 
10 0.. 0 0 0} 2200. 00 0 
0 0.. 2910 0] 32 0 0.. 3210 0 
ccvccccccececs | 28 0 0.. 30 0 0] 30 O 0.. 32 0 O 
Litharge, W.B....ccccseseses | 25 0 01. 0 0 0] 2415 0.. 25 0 O 
QUICKSILVER, per eee 617 0.. 000, 700.000 
SPELTER, Silesian, per ton 21 7 6.. 2110 0} 20 5 0.20 7 6 
English sheet .... 2610 0.. 0 0 0} 98 0 0. 00 0 
White zinc, 900.000 000.000 
STEEL, Swedish faggot 000.000) 000.0006 
Keg. ccccccccccccece eo | 15 5 0.1510 0] 000... 000 
TIN, Banca, per cwt.escoscsese| 414 0.. 000) 400.000 
ccccccccee| 4 9 Ye 4 910] 31810. 0 0 O 
For arrival .scccesesccess 000. 000; 420.000 
English blocks ....5. 414 0. 416 0} 450.000 
Bars ceccsesccces 415 0.. 417 0} 460. 000 
in ecccccccce | 417 Ove 419 0] 48 6. 0 0 0 
930.3501 140.1397 0 
1 9 6. 112 0} 110 0. 113 0 
1 9 0.. 111 0} 113 6. 113 0 
EE Qihdcccccccevccccccccoce | 215 Oc 117 Of 118 6. 119 © 








PRICES CURRENT OF TIMBER. 
+ | 1866. 














' - | 1866, 
8.24 4 |4 & £ & || Per i— 2424044465 
01010 | 91011 0 || Yel. pine, per reduced 0. | 
0 410] 3 5 415 || Canada, ist quality 17 01810 17 0 19 10 
15 4 0| 215 310 Qud do... 11 1012 10, 19 014 0 
© 0 0] © 0 O O|| Archangel, yellow. 111013 0/12 0 3 0 
5 510| 510 6 0 || St Petersburg yel.. 10 10 11 0| 101019 0 
10 410] 4 0 410 || Finland ........ 8 0 9 0} 8 69 10 
$5 8] 330 8 || acmenben: sci ’” $1010 10] 8 010 10 
10 kes 
10 6 0] 310 6 Ol] Juice 8 09 0] 8 0 81 
0 3 0| 310 315||Gefie, yellow...... 9 O11 0} 91011 
0 310] 3 5 310|| Sod iit: 9 01010] 91010 10 
03 5|3 5 316 per O, 
025/20365 120. by 3 by 9 16 092 0 18 O88 0 
8 7 0| $10 81) pee sc 
5060 Dnt. 
000/000 0|| perdOtdin. ¢ 915 1 4) 0142 4 
10 5 0] 5 0 5 10 || Staves, per standard M. 
St. le 710] 7 0710 pipe...... 75 080 0| 8 085 0 
Dente, per ©. 138. by 31. Yin POOR 1-42 19 020 0} 20 081 0 
Quebec, whtspruce 0 ¢ crown 
ScJobu whtapruce 131015 20|13 015 0 || pipr..ccce } 1190180 ol90 900 0 
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TEXTILE MACHINERY AT THE PARIS 
EXHIBITION. 
No. IL. 

In the first process for cotton preparation, 7.¢., ginning, 
there are six exhibitors, Seo tt of Oldham, and 
the North Moor Foundry in the English section; M.Chau- 
fourier in the French, and three American firms, The first- 
named firm are par excellence the makers of these machines 
in Engiand. ey have for some time adopted the 
Macarthy gin, having satisfied themselves of its superiority 
to the chirka principle, especially in cases of inferior 
saved cotton where the seeds are often soft, and the 
danger of crushing them in the old Indian chirka 
was considerable. e gins which they exhibit at the 
Paris Exhibition consist of a horizontal roller about 5in. 
diameter, covered with a buffing of narrow strips of strong 
leather—sea-horse or elephant hide—firmly packed together 
in spiral layers round the drum, so as to present an even 
though not smooth cylindrical surface. The raw cotton is 
thrown into a hopper beside this roller, the bottom of 
which is formed of a grate of strong steel pins, the points 
of which approach but do not touch the roller, allowing 
space between them and it for the seeds of the cotton 
to fall through when detached from the staple. The 
roller revolves slowly in front of an opening in the case of 
the hopper. Crossing this opening with a vertical reci- 
procating motion is a straight polished steel knife, or in 
the case of the double-acting gins two such knives which 
come up so as to bring their blades tangentially into con- 
tact with the roller which revolves uniformly at a slow 
rate. The staple of the cotton is caught between the 
blade and the roller and drawn away by the motion of the 
latter, leaving the stripped seeds to fall through the 
bottom of the Fraeal when completely denuded of fibre. The 
hopper isfurther furnished opposite the opening for the roller 
with a movable wood back, which works backward and 
forward so as to feed the cotton towards the working part 
of the machine. Jute fibre has been used in place of leather 
for casing the cylinder, but the latter material has been 
found to answer better. 

M. Chaufourier’s gin is a modification of the chirka, in 
which the fibre is pulled off the seeds by very small steel 
rollers with a few shallow spiral flutings, backed by a hard 
wood roller of larger diameter, and in the Chaufourier 
gin further supplemented by three rollers behind this 
again, having loose leather flaps which press lightly against 
the wood alee and assist in catching and drawing out the 
staple. One objection urged against this form of gin is 
that it can only be made of small size, as the diameter of 
the steel rollers must not exceed about three-quarters of 
an inch or they become liable to draw in the seeds with 
the fibre, and with so small a diameter they can only be 
made of comparatively short length. It also appears that 
even with so small a diameter soft seeds of fresh cotton 
may be drawn in. The action, however, of these 
machines on samples where the staple is short and 
very hardly matted on the seeds, seems to be all that can 
be desired, and the proprietor relies on accomplishing a 
considerable saving of the large waste which now occurs 
in the ginning of these low classes of cotton. The North 
Moor Foundry Company’s gin, which is not shown in 
action, is of the class known as the knife gin, but differs 
from that of Macarthy in the method in which the staple 
is nipped against the roller, which is effected in this case 
by a shaft parallel to the axis of the roller carrying upon 
it a number of circular metal discs fixed diagonally in 
relation to its axis, These discs, being spaced about an 
inch apart, have very much the appearance of threads on 
a screw and revolving in contact with the roller; their 
action is to catch the staple of the cotton against it, and 
thus extract the seed. 

The American cotton gins are all on what is known as 
the saw principle, and are most extensively used in the 
States for ginning average qualities of staple. They con- 
sist of a rapidly revolving spindle carrying a number of 
fine-toothed circular saws spaced about an inch asunder, 
and working into the bottom of the hopper, into which 
the cotton is thrown. They = freely between steel 
strips, which separate them and carry down the fibre on 
their teetli as they tear it from the seeds. A cylinder 
mounted with numerous rows of brushes revolves in con- 
tact with the saws, and at a considerably greater velocity, 
working much asa pair of geared wheels would do, but 
that the brushes the teeth of the saws with great 
rapidity and whisk the cotton off them as fast as it is 
drawn from the hopper, shooting it out in clouds behind 
the machine. The Southern Cotton Gin Company are the 
principal makers of this gin, and the specimens they have 
sent to the Exhibition are of admirable workmanship and 
great perfection of detail, but we believe there is a certain 
amount of danger of cutting the staple attendant on the 
employment of this principle, and that it cannot be used 
for the long-stapled sim Island cottons. 

We forgot to mention, in connection with flax breaking 
and scutching, that there are some of these machines of 
simple if not primitive design exhibited in the Russian 
section of the gallery by M. Loewis, of Riga. The 
breaker is a large single cylinder roller deeply fluted, 
having five smaller fluted rollers over it which are pressed 
in by wooden spring levers. The scutchers are simply 
wheels carrying arms with a number of sickle-like blades 
on each, revolving within a wood casing through apertures, 
in which the flax to be scutched is protruded. They belong 
to the class of the simplest and earliest scutchers made, 
but the number and crescent shape of the claws which 
strike the flax are claimed as specialties by the maker. 

Leaving the first stage of fibre preparation, we come 
next to the class of breakers and openers in cotton, which 
have yo exact counterpart in the stages of wool and hemp 
manufacture, nor are they very extensively represented in 
the Exhibition. Messrs. Ritter, of Winterthur, have a 
scutcher in their very complete set of cotton spinning 
machinery, and there are also two examples to be found 


amongst the French exhibitors, in none of which is there | 


to be seen any noteworthy departure from ordinary pat- 
_ terns, Messrs, Platt, of Oldham, have a beautifully 


finished single scutcher, in which two slight modifications 
have been introduced, viz, bringing the beater a little 
closer to the than in former practice, and mounting it 
in pedestals, which contain between the bearings a cavity 
holding a bath of oil, into which dips a collar on the shaft, 
which constantly carries up a stream of oil, continually 
scraped off, as it were, and diverted on to the bearin ry 
a small fork-shaped brass casting depending from the lid 
of the box. -As the beater is necessarily of considerable 
strength, and consequent weight, and makes 1250 revolu- 
tions a minute, any improvement in the lubrication of its 
bearings is of importance. 

The carding process, which is one of the most important 
in the preparation of yarns, is very prominently brought 
feoueall and the two standard forms of building cotton 
carding engines are to be seen. The Swiss and French ex- 
hibitors show the system known as Wellman’s self- 
stripping flats with wood cards, one of the machines in 
Messrs. Ritter’s exhibit being fitted with the differential 
stripping arrangement, described in one of our Swiss 
asttdan of last year, in which the flats nearest the feeding 
end of the machine are lifted more frequently than those 
at the top and opposite side of the drum, in proportion as 
the accumulation of waste fibre upon them is greater. 
Messrs. Platt’s system is that well-known as Mr. Evan 
Lee’s invention, consisting of a number of narrow cast 
iron flats with the cards rivetted on, which are carried on an 
endless chain, and revolve continuously over the working 
part of the main carding cylinder, being guided in their 
course over it by an accurately-fitting segment adjustable 
by three screws at each side for the whole set, thus greatly 
reducing the difficulty of adjustment, which, in the case of 
the stationary wood cards has to be performed by four 
screws on each flat separately. This form of engine is 
suitable either for breaking or finishing. In the Exhibition 
it is used for finishing, the breaking being done by an 
ordinary roller and stripper engine, in which, however, a 
slight modification is introduced by placing what is called 
the fancy roller for stripping the main cylinder above 
the “ take-in,” instead of below. The fitting of the cast iron 
cards on Messrs. Platt’s system is one of the most delicate 
operations in the trade. The faces resting on the segments 
are scraped with the greatest care, and the flats themselves 
are stretched by a highly practised hand, so as to present 
a mathematically true surface on which to fix the cards. 
This is done, as we have said, by rivetting; but here again 
the most scrupulous attention is required and a special pro- 
cess employed in order to obviate danger of twisting or 
bending the flats. 

In the French section, the first stall on entering the 

llery is occupied by Messrs. Schlumberger of Gueb- 
Wiles (Haut Rhin), who exhibit a large and well made 
wool-carding machine, and also a double-cotton carding 
engine, the first cylinder being mounted with rollers and 
clearers, and the second with self-stripping wood flats. 
They have also some excellent machinery for cotton comb- 
ing, a process for the preparation of fine numbers of yarn, 
of which they were amongst the first introducers. ‘Their 
combing machine is that known as Heilman’s patent, ad- 
mitting of six heads of slivers being placed side by side, 
and brought down by cylinders against a fixed card. The 
cans, instead of being circular and receiving the sliver im a 
coil, are rectangular, and have a horizontal motion equal to 
their length on a small carriage with rails, thus depositin 
the sliver in layers. The machines are well tinished a 
do good work, though they perform it slowly, some of the 
English machinery for the purpose getting through about 
as much work with only two heads, 

Near this stall M. Villian, of Lille, exhibits a cop 
throstle frame for spinning and filling the cops without 
the necessity of employing a mule. This is one of the 
many attempts which have been made to arrive at the 
solution of this problem with, as is well known, but 
very vartial success. M. Stehlin, of Bitschwiller (Haut 
Rhin), is the fortunate possessor of the first gold 
medal in the French cotton spinning department. His 
principal exhibit is an exceedingly long mule, for the 
form of the under frame of which considerable credit 
has been taken. Instead of the cylindrical wooden box 

irder usually employed his frame has the form of a 
wstring girder, the back being curved so as to have con- 
siderable width at the centre and taper towards the ends. 
A certain saving of material, and, consequently, of weight, 
is effected, but at the expense of want of room for the 
longitudinal tin cylinder, which, in ordinary mules, drives 
| all the spindles by small bands, and they are, consequently, 
driven in this by a lying shaft and bevel gear. The finish of 
the machine is certainly not as good as that of the mules 
exhibited by Switzerland or England. The remaining 
machinery at this stull partakes more or less of the advan- 
es and defects of other exhibitors whose productions it 
faithfully follows. A wide cloth loom is an exact copy of 
a similar one in the Saxony department, in which nearly 
all the motionsare given by springs and locks, lacking the 
precision and stability of more mechanically obtained move- 
ments. The roving machines are counterparts of Messrs. 
Platt’s, and a small loom for weaving long-patterned 
cottons and mixed goods, made by Escher, Wyss, and Co., 
of Zurich, is precisely similar to that of Oneger, another 
Swiss maker. 

Passing by another cloth loom, the production of M. de 
Costa, and which is simply another counterpart of the 
Saxony loom, but not as well made, we come to a small 
flock machine for tearing up rags, which seems effectual 
enough in its performance, and is adorned and illustrated 
by one of those ineffable advertisement pictures, which, 
making art and perspective subservient to a heterogeneous 
collection of ideas, seem to be the delight of foreign 
exhibitors. At one side of this specimen of high art we 
have the production of rags in too domestic circle, and 
even in the office illustrated waste paper flies directly from 
the table of a busy clerk into the street, where a chijfonnier 
is plying his trade. Out of his basket a stream of rags and 
| paper are pouring into a cellar to be sorted by nondescript- 
looking animals, supposed to he women, from whose hands 
| they again take flight to an upper storey, wherein is a 
| faithful portrait of the talented inventor superini nding 














his machine. M. Pierrand Parfaite, of Rheims, shows 
another cop and throstle frame for worsted. If we were 
to judge of it by the noise it makes we should certainly 
pronounce it a case of much cry, though we might not go 
on to say little wool. Its principal advantage is that it is 
so constructed as to admit of stopping any particular flyer 
or bobbin without the others, which is undoubtedly an 
ecg but the headstock of the machine is exceedingly 
long, ing up an apparently unnecessary amount of 
space. 





In consequence of the damage done to her wooden by 
the ey en her heavy guns (300-pounders) on pee. fd 
— ship co Albert, 4, at Devonport, she is to be supplied 
with an iron 

Miners WaNTED.—It may be worth while to call attention in 
this column especially—with a view to the information oe 
notice in England—that while so much distress exists in Cornw: 
among the miners, good miners are scarce here at £2 10s per week. 
Cornish miners are especially in request in the quartz mines, and 
their services would be particularly valuable in following up the 
recent discoveries of fy = lodes in Gipps Land. So firm are 
wages at the rate stated that a recent attempt at Maldon to reduce 
them to 45s, per week sigrfally failed. The best way to relieve 
the distress in Cornwall is to send out the unemployed miners and 
their families to this colony, where they will be certain of remu- 
nerative employment.—Melbourne Argus, August 27. 

PETROLEUM AS A FUEL FoR STEAM Fire EnGines.—The high] 
interesting and successful experiments with petroleum on i { 
the United States vessel Palos, during the past summer, not he 4 
led to a demonstration that liquid hydrocarbon can be used wii 
success as a combustible and an agent in generating steam instead 
of coal, but developed to the mind of the inventor that the same 
ae pe of application was equally feasible in steam fire-engines, 
and other machines whose use requires the evaporation of a large 
and uniform quantity of water. The adaptation of Col. Foote’s 

rocess to the steam fire-engine has proved a decided success. 

ith no red tape to encounter, a few weeks since he obtained the 
consent and the co-operation of Chief Engineer Damrell to put his 
machine into one of our steam fire-engines—Eagle, No. 3, bran new 
from the Amoskeag Works— and experiment with it to his heart’s 
content. To adapt the machine to a steam fire-engine rendered it 
necessary to change the form of the retort holding the fuel, and the 
introduction ofa peculiararrang tof the burners for distributi 
the flame. The retort in thiscase is in the form of an oblate sph 
from which several tubes project pointed with burners, and all in 
close contact with the upright boiler. The reservoirs ae | 
the oil, holding thirteen gallons each, are placed on either side o 
the furnace, and are adjusted on a platform, being solid and per- 

t. C cting with the oil tanks are tu through which 

the oil passes into the retort below. The supply of oil is regulated 
by stopcocks, Attached to the engine also are the air pumps, 
used for the same p as on the Palos steamer, All the 
other machinery is substantially the same as in the original inven- 
tion. The experiment, which took place to-day, was not a 
public affair, but the results attained were of a most gratifying 
character. Among the persons present were Chief Engineer Dain- 
rel], and a number of scientific gentlemen, who have from the first 
manifested great interest in the experiments with liquid hydro- 
carbons as a fuel, Water was taken from a hydrant and fo 
through four hundred feet of hose by steam raised in one-half the 
time it could have been accomplished with coal; and had there 
been no defect in the method of applying the flame, steam would 
have been raised in even less time. There was an entire absence 
of those dense pennants of smoke, accompanied with cinders, in- 
cident to using coal, but in its stead was a very light smoke giving 
no annoyance whatever. The feasibility of holding steam was 
also noticed. The use of petroleum in the steam fire-engine is not 
only effective but economical, making a saving of from one-half to 
three-quarters in the expense of fuel, besides dispensing with one 
man to each engine. The saving to the city by the use of this 
method, it is estimated, will t to th ds of dollars an- 
nually. The experiment was as satisfactory as was expected. The 
chief engineer, who is always ready to introduce any improvement 
into our fire department, is of the opinion that coal must be super- 
seded by this new agent as a fuel for use in the steam fire engines, 
and expressed himself as highly pleased with the result of this the 
first experiment. Several trivial defects in the apparatus for dis- 
tributing the flame under the boiler were detected, but these can 
be remedied.— New York Times. 

THe LYMAN REFRIGERATING TRANSPORTATION COMPANY.—From 
the Western States of America, where fresh meat is to be had in 
abundance, to New York is a distance of 250 miles. A company 
has been formed recently for the purpose of transporting large 
— of animal food procured, not only at the above distance 

rom the capital, but at that of double the t t rt 











To 7 
fresh meat, and to preserve it in that condition during a long 
journey, or, what is tantamount to it, during a certain period o' 

time, it is indispensable that the contaminating influences of 
atmospherical air should be avoided, and the temperature main- 
tained at a low degree of the thermometric scale, A distinction 
must be drawn between the object of the present company—which 
is to | fresh meat in large quantities—and that in which it 
is exported in the condition commonly known as preserved meat, 
concentrated extract, or pemmican. We have lately witnessed 
this latter operation in the importations of Australian boiled beef, 
insmall hermetically-sealed cases, containing from 34 lb. to 7 lb. each. 
One of the first difficulties to be surmounted by the company was 
the construction of a conveyance which should the require- 
ments and diti y to preserve the meat fresh and 
pure until it reached the markets, the journey occupying from two 
to four days, and lying through a country possessing naturally a 
high temperature. In external ap ance the body of these meat 
wagons is very similar to that of the ordinary luggage wagon, but 
the sides are double, the intermediate space being filled with a 
three-inch thickness of cork, for the purpose of absorbing the 
moisture, and preventing contact with the atmosphere. ere 
are two openings in the roof, one at each end, through which are 
introduced, immediately before the arrival of the meat, large 
blocks of ice, which fall upon a kind of false bottom, perforated 
with holes, to allow of the escape of the water. The actual floor 
is of timber covered with zinc, and the meat is packed not too 
tightly, to allow of free radiation. Tubes, which may be said to 
be iced, conduct currents of air into the wagon, cooled down to 
about 194 deg. Fah., and in the middle of the roof a ventilator is 
placed, which is fed by the motion of the train, and supplies a conr- 
stant stream of fresh air. The size of the meat wagons is similar 
to that of the others, and they can contain each the edible portions 
of six oxen and 122 sheep. It is the intention of the company, 
having already made an experimental trip with perfect success, 
to establish a regular service upon the western American lines, not to 
confine their operations solely to the procuring of animal food, but to 
convey also fish, fruits, and all descriptions of food, which have 
hitherto been unattainable, owing to the impossibility of pre- 
serving them during so long a journey. Although often attempted 
it must be admitted that the problem of preserving meat so as to 
furnish anagreeable food has not yet been solved. There is undoubt- 
edly a large amount of prejudice upon the point, but still those 
who censure preserved meat—we are, of course, not alluding to 
delicacies—do so simply from necessity, not from choice. Even 
sailors who voyage to the regions of the North Pole discard the 








| contents of their hermetically sealed tins for the few choice 


morsels to be found in a hear, when they have the luck to kill one, 
a'‘though the flesh smacks strongly of the ‘piscine flavour. To 
bring to the market of New York, in a fresh and agreeable condi- 
tion, animal food from the states of Obio and Indiana, would tend 
greatly to the solution of a long-standing question. 
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PARIS EXHIBITION. —GIGANTIC RAILWAY | . This equation is again of the same form:as No..4, but | neutral axis with the horizontal; we have the following 


STRUCTURES._VON ‘RUPPERTS SYSTEM OF 
BRIDGES. 
(Coneluded ‘from p. 311.) 
IL—Derermivation or TH Moments oF FLEXURE WHEN 
‘wae FPurxisiuiTy OF THE Prers’1s TAKEN “INTO CON- 
STDERATION. 
‘When tle problem is to determine the influence which 
the bending of the piers exercises on the moments of 
flexure of the girders, Figs. 11 and 12, it will only be 
necessary to consider the maximum flexure which the 
piers can undergo, for we shall see further on that the 
variation of the moment increases with the flexure of the 
piers. We shall then only enter upon the examination of 
the special case where the flexure of: the piers: is a maxi- 
mum. oe 10 all the s of the bridge are supposed 
to be uniformly loaded, we have given the analytical 
— that in such case the piers undergo no flexure.* It 
llows that the demonstrations commenced at Equation 
— continued up to the Equation 138, are icable to 
is particular case, and it further results that the moments 
of flexure due to the permanent load destroy each other at 
each side of each pier, and that in the following discussion 





we may completely neglect the proper weight of the struc- 


since we are now about to determine the constant, the 
method of obtaining the equation for the modified neutral 
axis differs ually Gomasin Memes: We previously had 
const, == 0 because 7 = 0, and wealso had $Y = 0. But 
now by making z = 0 in the above equation 1p, we shall 
have 4¥ = tan, r, and consequently, 


E J tan. r = const. 
Equation 1p thus becomes 


equations, like those lettered B:— 
A+Bam,p ..... (18) 
My= (Ae—2>)a+M, . 0 fie 
M,=[/B(m,—2)—p —=2)"] 
M,=(Bm,—p™)a . » on oh ed 
Equation 3z gives us the-means:of establishing the diffe- 


rential equation for the modified neutral axis; by integra- 
ting a first time we find— 


+ (BB) 





fe 
EJ> MPA -—-— Pa—- +M,2#+EJtanr . (2p) 


Let us make ¢ = min Equation 2p; we. shall: then: have | 





EJ au=[B (ma—Z) +m,2—pm2e —p@ Jat+EI tan. p; (5B) 
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ture itself. Yet we must finally add to the moments of 
flexure which result from the bending of the pier those 
moments which are due only to the structural weight, in 
order to obtain the total value of the moments of flexure 
corresponding to the simultaneous action of the permanent 
and occasional loads, 


(A) Mippte Span. 


The greatest variation in the moments of the middle 
span will take place when this span only is loaded, be- 
cause it is such a distribution of the load which produces 
the maximum flexure of the:piers. 

In the following considerations we shall suppose that 
the two piers are of the same height from the base to the 
springing of the arch, which, all other things being the 
same, is the same thing as supposing that the two piers 
undergo identical changes of form. ir, in consequence of 
the configuration of the ground, the piers were of different 
heights, their dimensions remaining the same in other re- 
spects, they would bend differently. The middle span 
would then be formed of a structure of which the pieces, 
though symmetrically placed in respect to the centre of the 

an, would be of unequal dimensions at either side. For 
this reason, and for many others, it will be preferable to 
give a greater thickness to the higher of the two piers, to 
the extent of making them equally stiff. 

In Fig. 11 we may consider the vertical axis n 7 of the 
pier as a line of geometrical junction of the points of 
springing of the arch, and of the tension member. In 
consequence of the load being distributed over the middle 
span only, a flexure will be produced in the pier—that is 
to say, the line x / will make an angle 7 with the vertical. 
The normal position of the axis of the span being hori- 
zontal, and that of the axis of the piers vertical, the first 
element of the axis of the span will always be perpendi- 
cular to the axes of the piers. If, now, the axis n / makes 
an angle r with the vertical, the first element of the axis 
of the girder, say the span of the neutral axis, will make 
the same angle with the horizontal. 

We have then to consider the case of the middle span 
being uniformly loaded, and of the first and last elements 
of its neutral axis making an angle 7 with the horizontal. 
We have already found the equation for the modified 
neutral axis, as thus :— 

Jdty_ 
E r= 

This equation is again applicable in the present case, 
only that the value of M, will now be different. Integra- 
tion of this equation gives 








M, + m ty aX 
P ; P 2 


d 2? 2 
EJ%/7= —_—— ee { 
+ ried del pa + Mz + const. » (1D) 








* This wiil be true whenever the load is symmetrically distributed in rela- 
tiun to the two piers, as may be easily shown after what precedes. 
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of = — tan. r a negative value, because at the other end 
£ 


B, of the girder, the angle 7 is in the contrary sense to 
that at the end A (Fig. 13) and Equation 2p becomes 


2EJS tan, —™ PO + PO=M, m 








whence ; 
3 
M,=—™ ra a 43ES ene d » + (3D) 
andffrom the former equation (3)’ 
M=a past — aim pa 2E J tan. r (4p) 
— 2 P 2 12 m F 
whence when =F 
M,= i m'pa+ tec eanr co « «9B 


Ié we compare Equation 4p, just found, with Equation 
7, it will be seen that the variation of the moments in 


the given case of a distributed load is = 2 E J tan. 7 


m 
If then we call this variation 4 M, we have, 
aM =2ESeer o« » oy 
We see that A M does not depend on the abscissa 7, 
which means that the variation of the moment of 
flexure is constant for all points of the girder. For the 
still more exact consideration of this variation it will be 
well to compare this result with that which obtains ina 
girder simply resting on its supports. ; 
In this latter case the quantity tan. r (E J is a constant 
— in the same girder) can increase until M, vanishes. 
e then have 


aM— 2EJ tan. 7 _ 1 nm? pa ° e © (7D) 
m 12 


Substituting this value in Equation 5p, we have, 
2 
M,= vm pat Wm pa=" pa 
4 


which is completely in accordance with the theory of a 
girder resting on supports merely. 

It further results from the above Equation 4p that the 
curve representing these moments is a parabola equidistant 
from that represented by Equation 7. 


(B) Lanp Span. 


Fig. 12, and the equations which follow, show that the 
variation of the moments in a land span will be at a 
maximum when this only shall be loaded. 





Let p be the angle made by the first element of the 















When. = m, we have ¢Y — tan, a,, then 
tee daz 





— 3 
tan, ay = OB mA Pm’) a + tam. p, » (72) 


On comparing this equation with No. 63, we see that:the 
variation of tan. a, say 4 tan. a is = tan. p,, which shows 
that tan. a increases in precisely the same manner as tan. p,. 
A second integration gives 


EJy= [z (mi5—G)+ pms pmo P| a+zxEJtan.e (88) 
When « =m, we have y = 0, which gives 
o=(B a —p™*)a +m, E J tan. p, 





3 
whence 
_3pm 3E J tan. p, 
B ==" + “ats « « (98) 
and from Equation 1: 
P= _ 3EJ tan. p, 
A= 5? m, as » (108) 


Let A Band 4 A be the variations of the reactions, we 
shall have. 
3E J tan. p, 


AG eee. . km tine (112) 
m,?a 
sAm—2ES temp, | |. , (ae) 
m,* a 





For the middle span we found B = A = me ; butfor the 


land’span we have just seen that there is a difference in the 
two reactions which will also induce a difference in theshear- 
ing strains. We shall return to this point afterwards. 

e find from Equations 4p and. 9 that 


22 tan. p, » « (13R) 


1 
and comparing this value with that in No. 10B we may 


put 7 
aM, =224 tan. p, er eee 


1 
From Equations 2: and 10z we have 
Me= (3 pm x —r gem)a+ 20m" — 2) tan, p, EJ (15) 


M,=—ipmta+ 


(14x) 


aM, =8 ("=") EJtan.p, . « (16z) 


since M,, = -0,.as, in fact, must be the case. 

uation 16zshowsthat 4 M, is here not constant, asin: the 
middle span, but that this variation depends on theabseissa x. 
It is, besides, very easy to construct, observing that Equa- 
tion 16x is of the first d in. If in tg. 15 we make 
A, B=™m,, 4,0, A= ot, and join the two-points 0, P, 























Ocr: 18, 1867. 


THE ENGINEER. 


331 





— a! 











by a right line, ndiculars such as x, & will represent 
the variation 4 M, corresponding to the abscissa 2, 
As to the shearing ang - will be remembered that 
2 Pees x, 
which gives, by substituting its - for A, 
3EJ 
ate tan.p, . (17z) 
The" equations we have established from 1p downwards 
put‘us:in a position also to determine the variation of the 
moments of flexure when the line joining the points of 
springing of the two members or booms to the pier makes 
a given’angle with the vertical axis of the pier. To find 
we must first: seek'the moment of re capable 
of bending the pier,so that the line /” shall make this 
“with the vertical. 
following considerations will:solve this. Let wv 
Fig. 16, be the vertical line passing through the foot of the 
pier’? and that which we ‘shall take as the axis of the 
ordinates beginning from . Lét / and n be the'points of | 
attachment of the two members to the pier which is 
at'the pointw. Letn’=h. lo=%. Suppose the pier 





v= Spe —po— 





subjected to the action of a moment, M,, having its points | s 


of ication in » and J, 

Again, let us call & the coefficient of elasticity of the | 
cast-iron shell of the pier; J, the moment of inertia of its 
section; ¢, the coefficient of elasticity of the beton; and, 
lastly, ¢ the moment of inertia of the cross section of the | 
beton. We shall then have | 

d¢z_ Me _ 

(GI + et) dy? a h (® Y) Ys « s & (a) 
This equation will hold good for all values of y, which 
fulfil the condition of y= 2; that is for all the sections | 
below /. 

If we consider J and as the means of the moments of | 
inertia; that is to say, if we consider these quantities as 
constant, the preceding equation gives us by integration 


dz __M = 
s+0n si = (ay—%) 
Cali 7 the tangent to the modified axis of the girder at the 
poimti2 ; we shall then have, when y = ®, 








OE ne Pn ee 
A‘second integration gives | 
EF +e)e= (Ae _f) Tres 


If in Equation (c) we make y = ® we have x = f, and | 
Equation (c) becomes 





63 +i) s—® Se gies 
forall points above 7 we have y = %, and 
ae M H y 
ed pe —_—y= — M— s 
an i (H+ h—y)=M,> +M,—M,% (0) 
ence 
CFe0l) wre M, 55 + const. « '@) 


When y =2, 5" = J,,and Equation (f) becomes 
(GF +-e%) tan.d =u, 4¥,n—M, = +-const. (g) 


By substituting in:this equation its value—Equation (b)— 
of (EJ + ¢ 7) tan.d, we get 


a Mar 
Ta PE + M, tet const 


| = with the vertical. Let M,’ be the.moment of flexure 


| “moment of the pier.” 





Whenee 
Comet, =— M, @ . . o-0. +. 0 « « (h) 
This value-substituted in Equation (f) gives | 
, 2 al 
(654-04) Fo =e y+ My —M, FM, & - (i) 
And'by integration | 


(ET+eia— OY" + MY — ML —M,teytconst.. (k) 


When = %'thenw = f, and 
-yv,(@__& 
(GF-+e)f— Mo, Ga 2 ) — 


into this equation the value of 
quation (d) we have 

2 » Rm 

sok 2) a 


And by preven 
€J + e7, given by 


Const = M, e464 


Equation (k) then becomes 

=u (22,2- L-q,—= 
(EJ +ei)r=M, ae ae Dy - - 0) 
If ‘in this equation we make y= % + h = H, we have 


z = f, and ss - " 
s+) /, =u,(* ?*3s on + 
Whence 


_ 3H! (4 2) —H? —6H wh —3mth 
6ES +enh 

Equation (d) gives 

I= eK Teen rare + ee 
But we have =i = tangent of the angle »/ with 
the -vertical line wv (see Fig. 16), and consequently 
fot = tan. -r, which, by Equations (I) and (II) gives 
2%°— 3 H*(#+h)+ H°4+6H HA+3H1 





hi M,. (1) 








es 6 (EJ + ei)h? M, 
Whence 
6 * tan. 
M, = (EJ + et)h?tanr . aD 


2° —2'H? +6% Hi+ 3Heh 

This is the equation which shows the force necessary for 
the part, n, /, of the pier (Fig. 16) to make an angle, r, with 
the vertical. For the future we shall simply call this 
moment M,, “the moment of the pier.” Let us now sup- 
pose that the middle only be loaded with a weight, p, 
per unit of length. piers will bend towards the middle 


at the pier arising from ‘the. action. of the middle 
M,” the opposed moment of flexure due to the action of the 
land span; lastly, M,’ the, “moment.of.the pier” also 
— to the moment of flexure. 
ese three moments will have the following relations: — 
o*. “ee 








M; = M" + M,’ ‘3.9.9 2s 8 
But from Equation (3p) 
1___ mt? pa 3EJ tan.r 
M; — 12 + mn . . (V) 
Then by Equation (13) 
i m,*pa 3EJ tan r 
M; Fy + “oo = (VI) 
Lastly, eg Equation (ITD), 
My = 6(GI + e7) A*tan.r (VII) 
2 (i? — BH) + 6% Hh+3Hth 


These four equations (IV, V, VI, and VII) always 
supply the means of easily determining the unknown 
uantities M,’ M,” M,’ and tan.r. When tan. 7 is once 
etermined there is no difficulty in finding M, by Equation 
(4D), and our problem is then solved as regards the middle 
pan. 


be now pass on to the case of the land span only being 


If, in conformity with the flexure of the pier shown in 
Fig. 12, we imagine yp’ \’ making an angle p,, on the side 
next the loaded span we again have four equations. For 
this let M be the moment of flexure of the land span, M’ the 
moment opposed to this in the middle span, and M the 
For equilibrium to obtain we shall 





then have 
Me ME + Ms ww ww tt (VIII) 
Then by Equation (3p) 
ta — ipa , 2EI 
w= ia + ——— tan. p, era () S 
By Equation (138) 
<—_ ™m,*pa , 3E9 
M: — 8 + m, tan, Py ee (X) 
Lastly, by the above equation (III) 
a 6h? (EJ + e t) tan. Pp, . (XI) 


?~ 2(@? —H')+ 6RHA + BBA 
Equations (VIII, IX, X, XI) similarly enable us to 
determine M$, M3, Mé, and tan. p,, and consequently all the 
other quantities necessary forthe calculation of the = 
For J (the mean value of'the moment of inertia of the 
girders) the value corresponding to the sections of the 
members or booms will beadmissible'as calculated.on the 
supposition of the absolute rigidity of the:piers. If this 


d) | value differs too widely from ‘that applicable to the case of 


the piers bending, which can be observed during the 
progress of the calculationya freshcalculation will be made, 
giving a corrected value to J, and this will be continued 
until the desired degree of exactitude be arrived at. 

Prolonged calculation and numerous graphical studies 
have shown that it is not nec to consider every 
possible case of distribution of the load. To find the 
maximum strains acting on the different parts of the 
structure it is sufficient to-calculate the three follow- 
ing cases by Von Ritter’s «method :—Ist., the load uni- 
formly distributed over the whole length of the bridge; 2nd, 
the load uniformly distributed over one land span only ; 
3rd, the load uniformly distributed over the middle span 
only. The maximum strains found by the preceding cal- 
culations, and corrected by means of interpolations, serve 
to determine the sections of the piers, and of all the pieces 
of the superstructure. From them have been obtained 
the sections represented in our engraving, which shows 
also the sections of the longitudinal girders and the sup- 
ports of the rails and roadway. The whole have been 
calculated for the most unfavourable circumstances that 
each piece can be exposed to, The sections of the pieces 
sieaal inside the piers to support the ends of the booms are 
also shown, as well as the sections of the girders which 
serve as cross brackets between the two columns of each 
pier. The cross bracing has been designed with a view 
to resist the most violent tempests. e are thusin a 
position to calculate the total material required for the 
whole bridge. 


IL—Brivce over A Ravine. — APPLICATION OF THE 
PRECEDING System TO A Rieip GirDER BRIDGE OVER A 
VERY DEEP RAVINE WITH A SPAN OF 800 (VIENNA) FEET. 


It often happens in laying out railways through moun- 
tainous countries that one finds oneself suddenly in face of 
a deep valley, however favourable the. rest of the allign- 
ment may be. It then becomes necessary either to incur 
an enormous expenditure of money, materials, and time, 
in erecting colossal viaducts, or for ever spoil the laying- 
out of the line, otherwise very favourable for traffic, by 
descending into the valley, and mounting up the other 
side, Cases may ‘be imagined.in which the-passage of such 
wild mountains as the Balkan or Taurus must surely 
meet with such places, in which it would be impossible 
to have recourse to either of these expedients on account 
of the extreme depth of the valley or the precipitousness 
of its sides. 

It was to anes for such eventualities that Von Rup- 
pert designed a bridge with a span exceeding that of even 
the Bosphorus—namely, of 800 Viennese feet span. The 
rock of the-sides of the chasm to be crossed gives the neces- 

solidity to the supports fit for the attachment of.any 
kind of bridge whatever. 

As we must have a rigid bridge we here completely 
realise the case.of an encastrée girder, whose strength, as 
we know, is about once and-a-half that of a girder of the 
same span which simply rests on its supports, and which 
will, consequently, only ‘require about two-thirds of the 
material necessary for the other. ‘The same arrangements 
already applied to the bridge over the horus are per- 
fectly applicable to the present case. is is what we 
have to adduce for what follows:—The curve of an 
encastrée girder is shown in Fig. 18. At the ends of the 
girder the first element ofthe curve is horizontal, and it 
then through two points of contrary flexure to the 





of the span, and we shall suppose that x / makes an angle 


middle. The curve of the moments of flexure is shown in 





, continuous parabolic girder, when discussing the 





Fig. 19. In the encastreé girder there are also two points 
where the moments of flexure neutralise each other for one 
and the same disposition of the load, and these points are 
sensibly in the same position that we found for them in the 
orus 
bridge. The —_ reasons — made us abandon the 
primitive form of our girder (the simple crossing of the 
two members) for the undulated ee the varia- 
tion of the points of con flexure of the curve of the 
neutral axis produced by variations in the positionsof the 
load, these same reasons apply in the present case of an 
encastrée girder, and cause us to renounce the theoretic 
form of our girder for the undulated form. 

Only one point remains which did uot claim our atten- 
= in _ _— bri in consequence of the flexi- 

ility of the tubular metallic piers, namely, the expansion 
and contraction of the iron, &e, emeh 6 note of tem- 

ure. The consequence of such expansion in our 

ridge would be that one of the two members would have 
more and the other less work thrown upon it than allowed 
for in the calculation. Means must be provided accord- 
ingly to avoid these irregularities, and control the effects 
of such changes of temperature, by some suitable appa- 
ratus. The following arrangements have been designed 
for this purpose :—The springing of the arch, which alwa, 
exercises a compressive strain on its support, should 
made capable of turning like a hinge. The end of the 
stretched member, which is always in tension, should be 
so fastened to the rock that the point of suspension may 
move backwards and forwards according as the tensile 
strain increases or diminishes; but this motion must 
operate in such a way that the anchoring chain formin 
the prolongation of the tension member in the rock 


never become flaecid, that is, thatit‘shall never lose a cer- 
tain constant desired degree. of tension. 
These a: nts are shown in Fig, 20, The tension 


member at its point of suspension.»passes over a sector of 
a circle of wuitaibowndign movable round its centre. In 
the middle of the free length between the point of suspen- 
sion and the point of anchorage’thehain is taken hold of 
by-another, which also over‘a movable sector of a 
circle, and is loaded with a counterpoise. Whenever the 
tension tends to become less the counterpoise tends to 
restore it. This compensatory apparatus, therefore, has 
the effect of keeping the strain on the member in tension 
always-uniform. The details of this construction, except 
in being of larger dimensions, in consequence of the larger 
span, resemble those-of the bridge over the Bosphorus. 

As to the erection of the metallic structure, either of two 
different methods may be adopted, according tothe locality 
—either by first attaching to the rock the parts of the struc- 
ture nearest to the sides, those comprised between the 
supports aad the points of intersection of the two members, 
and utilising them as the neuclei of scaffolds for lifting the 
middle part, ready put together, by means of hydraulic 
presses; or else by first constructing a temporary bridge of 
iron wire or chain cables, and then gradually building up 
the girders from these. In either case the side portions 
may be first put in place, so as to be used as supports for 
the erection of the central parts. he dimensions of the 
various parts engraved have been calculated, with an 
allowance of a strain of eight kilogrammes per square 
millimetre. The total weight of iron employed is 69,000 
quintals, or 2,767 tons. 

Von Ruppert handsomely acknowledges the aid he has 
receivedin working out-the foregoing investigations from 
the labours of his assistant, Herr Alois Regenhofer, and 
in the preparation: of'the details of his designs from those 
of Herr Kéetlin. These designs—which, whatever opinions 
may be:formed of them as to particular points of detail by 
British engineers, must be admitted by all to present 
features of great. grandeur and of high constructive ability 
—were only completed in May last, justin time to be for- 
warded 'to Paris, The work-of preparation, however, had, 
in common with the great project of which these bridges 
are buta fragment, been long in hand, of which bridges the 
general descriptive matter and the foregoing analytical 
investigation, which have been communicated to us by Von 
Ruppert, are very brief portions—much too brief, indeed, to 
do justice to the subject. We are happy to be able to 
announce that Herr von Ruppert has at this moment a 
large work in preparation, in which he purposes giving, 
with the fulness and completeness that this his special 
form of bridge construction requires, every theoretic and 
constructional detail necessary in relation to it. We hope 
at the earliest moment after the work shall have reached 
us to put our readers au courant with its matter, 





M. Hueu Tay.or, of Earsden, after being forty-four years one 
of the cxecutive of the Coal Trade Association of Northumberland 
and Durham, and about a quarter of a century its chairman, has 
resigned that office. 

A QUESTION FOR THE StoRM THEORISTS. —The following erasers 
asa communication inthe Boston, U.S., Advertiser of the 24th 
inst : It is well known that a violent gale-was experienced on the 
2nd August, which was felt all along’our coast, from Charleston to 
Maine. = . ~~ reports of ay + — in from all 

uarters, long columns of extensive damage the ne ‘ 
aa from lat. 45 > 31 south, and from longitude 65 to 3 its 








‘ages were y felt. Some vessels, whieh sailed about the 
20th of July for near have not been heard from, and 
probably never will/be. Numerous vessels arrived from all points 


within the above named els, and it is not known that any 
one escaped damage. story I have to tell is this:—The 
schooner Mary E. Walker sailed for Cape Hayti on the 23rd July. 
The schooner Alma, for Port-au-Prince, and schooner or 

uin, sailed on the 24th July, and the brig Afton, for Aux Cayes 
July 30th, and bark Isidora, for Port-au-Prince, July 31st. All these 
vessels were within the parallels where the gale was most violent. 
They were considered in imminent peril, and no could 
be effected after the gale at any rate ; 25 per cent. would have 
been gladly paid. Yet they all arrived safe at their destined ports 
—the three first in very short passages for the season, and the two 
latter making es of twenty-eight and twenty-nine days, and 
finding calms and dull winds all the way. No mention is made 
even of a squall, but they passed over latitudes in which others 
were nearly destroyed in great numbers, with entire safety and a 
scarcely ruffled sea. These facts:present a case for reflection and 
study. The laws of storms are but little understood, and what- 
ever. may throw light upon the subject deserves to be published. 
I therefore send you these eyo = use of who 
may wish to examine or employ them. phenomena presented 
by them are certainly apne 
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In the annexed engraving we illustrate a traversing crane 
designed by Mr. W. Smith, of the Eglinton Engine Works, and 
erected about a year and a-half since. It has worked perfectly 
satisfactory. The erecting shop in which the crane is placed is 
200ft. long by 53ft. wide inside the walls, and, although the 
original intention was to place two cranes in this shop, the rapid 
manner in which this one does the work makes it quite unneces- 
sary, unless it might be for the purpose of lifting heavier loads than 
one crane is capable of doing. The crane is driven by power by 
means of an endless cotton cord, jin. diameter, extending the 
whole length of the shop, supported at intervals by guide pulleys, 
and returned round a pulley at the one end, which is fixed in slides 
and tightened and —— by means of a screw and hand wheel, 
as shown in Fig. 1. The slides and screws are 9ft. long, and allow 
of adjustment until the cord has stretched 18ft., after which it 
may require to be cut shorter and spliced over again. This 
tightening pulley may also be adjusted in some cases by means of 
a weight instead of a screw. Fig. 2 shows an elevation of the 
crane resting on the walls of theshop, Fig. 3 is a plan, and Fig. 4 
an end elevation of the crane. Two wrought iron girders form the 
beams of the crane, and are fixed to two cast iron carriages, each 
having two wheels for the longitudinal rails. The crab is con- 
structed of two cast iron cheeks, set on four wheels to move trans- 
versely, and carries the chain barrel, gearing, and small platform 
for the man in charge. The driving cord moves at the rate of 
1800ft. per minute, and is first taken over V pulley on the crane 
3ft. diameter, marked A in Figs. 2 and 3, and shown in section to 
a larger scale. On the same shaft as this pulley a spur pinion is 
fixed, driving a spur wheel on the end of the shaft B. is shaft 
extends the wholelength of the crane, and gives motion to the main 
driving shaft of the crab, D, D, Fig. 3, by means of a small vertical 
shaft and mitre wheels, marked C, Figs. 2 and 3. When the cord 
is put in motion the shaft B, and the main driving shaft of the crab 
D, D, are always in gear. From the shaft D, D, all the working 

arts of the crane are put in motion by means of three hand wheels, 

, F, G, Fig. 3. In connection with each hand wheel, a worm 


moves a short lever, which throws a friction clutch in gear for 








wo 
the hand wheel E puts in gear the clutch and spur wheels, which 
work the chain barrel H for lifting and lowering the load. This 
barrel is made large, with grooves chased in it at the proper pitch 
to receive the chain, and to accomplish the whole lift of 20ft. with- 
out riding the chain. A fast and slow motion is given to the barrel 
by means of double spur wheels and pinion N, Fig. 3. _ A friction 
strap K, Figs. 2 and 3, is attached to the mitre wheel, I, of this 
motion for the purpose of lowering theload. A set of three sheave 
blocks is also used to assist in reducing the motion of the lift. The 
hand wheel F puts in gear the clutch and spur wheels, which 
cause the crab to traverse either way at — on rails fixed on 
the beams of thecrane. The hand wheel G puts in gear the clutch, 
bevel wheels, and vertical shaft M, Fig. 3, for driving the shaft 
L. This shaft extends the whole length of the crane, and on each 
end of it a spur pinion ig fixed, driving simultaneously one of the 
carrying wheels at each end of the crane by means of spur wheels, 
giving motion to the crane either way the whole length of the shop. 
The heavy loads, from 2} tons up to the maximum load of 
fifteen tons, are raised at the rate of lft. 5in. per minute, giving a 
leverage of 1270 to 1. With light loads, the speed of lifting is 
increased to 7ft. 4in. per minute, giving a leverage of 245 to 1. 
The speed at which the crane traverses the shop longitudinally 
is 41ft. per minute, and the speed the crab traverses the 
shop transversely is 44ft. per minute. The whole power 
requisite for working the crane when fully loaded is transmitted 
to the counter-shaft, upon which the driving-cord pulley is fixed, 
by a 3}in. leather belt, working on fast and loose pulleys 18in. 
diameter, making 191 revolutions per minute. By means of a 
belt lever and two pull cords the crane can be put in motion and 
stopped by the workman on the platform at any point. 
nm each side of the crane there is a wooden platform, sup- 
ported from the wrought iron girders by cast iron brackets. A 
small platform is also connected to the crab, upon which the work- 
man in attendance stands, and from which all the hand wheels for 
3 tarting and stopping the different motions of the crane are under 
his control. he long shafts B and L, Fig. 3, which extend the 





whole length of the crane, are each supported at intervals by three 
tumbler bearings, and also by a fixed bearing from the cheeks of 
the crab. Each shaft has also a small groove running the whole of 
its length for fixing the bevel wheel connecting it with the crab, 
and at the same time permitting the wheel to slide on the shaft 
when the crab is traversing. 

Fig. 5 shows plan ro sections of two pairs of the friction 
clutches used on the shaft D, D, for the purpose of starting and 
stopping the different motions of the crane; one pair is shown in 
section, and one pair in plan. The two mitre wheels marked Q 
are bushed with brass, and are loose upon the shaft D, D; they are 
also coupled by the mitre wheel R, which revolves on a stud, and 
serves for reversing the motion. The two discs S, S, are keyed 
fast Me Sov ou o Ne ne fitted and —— A ——— 
ex i i ', which are shown in a neutral position, ly 
tobe auten on 4 moving the conical block U, either way, by the 
lever worm and hand wheel V. When the conical block U is 
thus moved it expands the friction ring T by means of a short 
lever W and wedge piece X, and fixes either of the mitre wheels 
Q, transmitting the power one es or the other, as required. One 
man is quite capable to work and keep the crane in order, effecting 
a saving in ordinary working of four to five men daily. The crane 
is provided with handles fitted to each end of the shaft D, D, for 
working it by hand in cases of emergency. 








THE TRADE OF BIRMINGHAM is reported of more favourably than 
was the case last week. A sprinkling of orders have been 
given out by the factors, and manufacturers are now so far sw 
plied in that respect that most of them will be able to keep their 
establishments on the usual time. An improvement is also 
noticeable in the general brass foundry, electro and other 

lating trades, tinplate working, and other of the metal trades. 
The lamp and chandelier makers and gasfitters report business dull 
compared with last year. A better demand for material has arisen, 
but consumers continue to buy in smaller quantities than usual. 
It is said that notwithstanding all the complaints respecting bad- 
ness of trade, the returns are not much below the average. 
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BRIGHAM BRIDGE, CUMBERLAND. 








Tue Brigham Bridge, built across the river Derwent, for carry- 
ing the Derwent extension of the Maryport and Carlisle Railway, 
is an elegant structure of wrought iron on the ‘‘ bowstring” prin- 
ciple. It has a span of 130ft. in the clear, with a versed sine of 
about 18ft. The bottom chord is of the same section as the bow 
or arch, and consists of a hollow beam or trough, Yin. deep by Sin. 
wide, made of boiler plate jin. thick, and covered with a plate 
jin. thick and 2ft. broad. The — are rivetted together in the 
usual way by the introduction of angle iron at the corners. The 
inside edges of the beam also are stiffened by angle iron 4in. wide, 
as seen in the enlarged section. The platform is supported by 
fish-bellied beams of plate and angle iron at intervals of 4ft. 3in., 
which rest on the upper edge of the lower chord, every alternate 
one being projected 2ft. over the edge, from the point of which an 
inclined stay of T-iron is attached to the bow to steady it in a 

ENLARGED SECTIONTHROUGH.A.B, lateral direction. The 
SSS STN STE ces connection between 


— — the bow and string 
} consists of fifteen bays 
iY or crosses of H-iron, 
y 8in. by 5in., and is 

4 %% further secured at 
j Y) he avinging 4 the 
§ Y arch by gusset plates. 
ccc ZZ At the oeneettion of 


the cross, formed by 
the struts and ties, 
one of the H-pieces 
is cut and butted 
against the other, so 
as to make both flush, 
the joint being se- 
cured by fish-pieces, 
as seen in the accom- 
panying section. 

But on examining 
the forces that will 
be brought intoaction 
during the passage of 
atrain, or even during 
an ordinary state of 
rest 'with only the 
weight of the plat- 
form to support, it 
will be found that 
the tees, or those 
marked 1 on the ele- 
vation, are those 
which are cut, while 
the struts, or those 
marked 2, are left 
whole. Whether such 
an effect has been the 
result of accident or 
design does not ap- 
pear, but the blunder 
is remedied in a prac- 
tical point of view 
by the adoption of 
four fish-plates to 
each junction, so that 
; its tensional power, 
previously destroyed by cutting, has been restored. 

The struts—those marked 2-~are suspension ties only for the 
moment when the weight of the locomotive is immediately over 
them, as the weight of the engine greatly preponderates over the 
remainder of the train; with such exceptions they are struts, and 
consequently are the proper ones to lave been cut and butted 
against the ties. 

We illustrate the bridge, not so much because it contains any- 
thing worthy of praise, as because it teaches the young 
engineer in one respect what to avoid—a lesson of no small value. 
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THE Danak.~ This vessel, one of the recent additions to our 
navy, was tried at light draught in Stokes Bay, on Tuesday, with 
the following results :— 


Six Runs with Full Boiler Power. 





Ship's Sp eed. Steam Pressure. Vacuum. Engine Revolutions. 
Knots, Ib. in. Thy Mechanical Counter. 
13°846 ee 31 ee ee 27 ew -» 97°62 
12°996 2D ne eo «996° — ne oe 96°62 
14°062 . ae oe 2 ne 96°10 
12°587 oe ee 29 wo 26°5 ee §«=—99546 
14118 eo co Bice 26°5 94 82 


nn a a ee one 
eon speed of the ship under full boiler power, 13°384 knots per 
our. 


Four Runs with Half-Boiler Power. 


Ship’s Speed Steam Pressure. Vacuum. Engine Revolutions, 
Knots. - Ib. in. By Mechanical Counter. 
13°235 29 . co 265 oe 75°44 
9°230 oe DD eo SS se 77°23 
13°333 oe s. 29 ° 27 76°66 


9°184 Te: Se 
Mean speed of the ship under half-boiler power, 11°262 knots 
jad hour. The Daniie is a vessel of 1,287 tons measurement, 
12ft. in length between perpendiculars, and 36ft. in breadth. She 
will carry two 64 ton 7in. rifled guns and four of the rifled 64- 
pounders as her armament, and is propelled by engines of 350-horse 
power nominal. The cylinders have a diameter of 64in., anda 
stroke of 33in. The engines are of the usual return connecting- 
=. hg aA but they re fitted — only one condenser, one air 
, and one circulating pump; these pumps being driven one 
from the piston of each engine. The dooditing is of the same 
size as the air pump, and is so arranged that by simply opening a 
valve it can at once be made use of as an air pump to wk ie con- 
junction with the other, when it is desired from any cause to work 
the engines by the ordinary system of injection condensation, or 
vice versa, e condenser tubes are of brass, placed horizontally, 
and have the condensing water circulated through their interior. 
The boilers are four in number, with fourteen furnaces, an aggre- 
gate grate area of 260 square feet, and a heating surface of 6800 
—— feet. The screw is a two-bladed Griffiths, having a diameter 
o' 


15ft., set ata pitch of 15ft. Gin. Messrs. J. Napier and Sons, 
of Glasgow, are the makers of the engines, and the admirable 
manner in which the latter did their work reflected great credit 
the engineering talent of the firm. 


on 





ROOF OVER THE WELLINGTON PIER, BOMBAY. 


Amonc the various public works which have of late been‘carried 
out in India, that of the roof illustrated on our engraving on page 340 
is not amongst the least useful and important. It is a covered 
space for carriages which has been erected over a portion of the Wel- 
lington Pier, Bombay. This pier is a fashionable resort, both for 
equestrians and a, and the shelter afforded by the roof 
in question will not be lightly esteemed by the residents of 
the cityof Bombay. The roof is 70ft in span between the supporting 
columns, whilst on either side the roofing is continued — | 
the columns for about 7ft., thus forming an outer shelter. 
The height from ground level to the springing of the roof at 
the columns is 12ft. 
9in., and the height 
from the ground to 
the underside of the 
truss at centre is 22ft. 
lin., the truss bein 
9ft. deep. The to 
length of the roof is 
98ft., which is divided 
up into six bays of 
14ft. each, and two 
Lalf bays of 7ft. at 
eachend. Thecolumns, 
brackets, &c., are of 
an ornamental charac- 
ter suitable to the 
requirements of the 
structure. In our en- 
graving we have shown 
at Fig. 1 an end cle- 
vation of the roof, 
which indicates the 
general character of 
the building. Fig. 2 
is a side view at one 
end, and is shown 
partly in elevation 
and partly in section, 
from which is seen the 
arrangement of the 
purlins, bracing, &Xc. 
In Fig. 3 are shown 
the details of the first 
principal and _ ridge 
purlin, both in front 
and side _ elevation. 
Fig. 4 is an elevation 
at the springing of 
principal, and shows 
the details of the 
column, gutter, Xc., 
and of the end purlin 
at ain Fig. 1. Here 
is also shown the 
arrangement for carry- 
ing off the rain water, 
which flows through 
the pipe a from the 
gutter intothecolumn, 
down which it passes, 
At A is shown a plan 
on the top of the 
column, and at B a 
section taken through 
the line A, B in Fig. 4. 
Fig. 5 is an inside 
elevation of the column 
showing the ornamen- 
tal brackets used to 
stiffen the lower pur- 
lins. SMa’ 

We now come to the 
purlins marked 5, ¢, 
and din Fig.1. Fig. 6 
shows the details of the 
purlin 6, Fig. 7 those 
of the purlin ¢, and 
Fig. 8 those of the 
purlin d. At Fig. 9 
are seen the details of 
the vertical longitudi- 
nal bracing, which is 
screwed up in a cast 
iron ring withornamen- 
— 2 — : tal enclosure. Wind- 

ties formed of lin. iron 
rods are attached to the principals by aright and left-handed screw 
adjustment. All the yuilies consist of one angle iron 2}in. X 24 X 
yyin. at top and bottom, connected by wrought iron ornamental 

lates. Openings are left for ventilation on the purlins c and d. 

© purlins are ——- by cast iron brackets at each principal. 
The gutters are made of wrought iron ;%in. thick, in lengths of 
14ft., and rivetted together opposite each col Each joint is 
supported by a cast iron shoe which contains the water outlet into 
the column. The structure being an open one, the roof is exposed to 
an —— pressure from the wind beneath, as well as to a down- 
ward one; hence the top and bott bers of the principals 
are made of equal section, each being composed of two angle irons 
5in. X 3in. X gin. The weight of wrought iron in the roof is 
274 tons, and that of cast iron in the columns 114 tons, besides 
3 tons of cast iron in various details, giving a total weight of 
42 tons of ironwork. The roof is covered with corrugated 

vanised iron 18 B.W.G., and having 5in. mE 4" _ deep. 

e work was constructed by Messrs. Handyside, of Derby, from 
designs which, we believe, were prepared by Messrs. Ordish and 
Le Feuvre, of Westminster. It was originally intended to cover 
in the whole length of the Wellington Pier—which extends some 

istance out from the shore—with roofing similar to that we have 
been describing. That idea, however, has not yet been carried 
out, but along the whole promenade lamps of very elegant character 
have been fix The lamp is shown in elevation in Fig. 10, from 
= it will be seen to te a very tasteful and well proportioned 

esign, 

















AT a time of general depression in the iron trade, and particularly 
in works producing as their staple rails and plates of a high class 
and character, where the effects of low prices and unrestricted 
competition for the few orders coming out are necessarily felt 
more t the run of works manufacturing cheaper brands for 
the general market, it is gratifying to find the Park Gate Iron 
Company, a firm of high standing, d, by the develop t of 
new branches of iron manufacture, in keeping their works com- 

tively full, and securing to their establishment and the neigh- 
Coheed the advantages of ample work, which otherwise must 
have gone elsewhere. The company have recently expended a 
considerable sum of money in laying out a part of their extensive 
works for bridge, girder, and boiler works, on a wider and more 
improved scale than they had hitherto attempted, and are now 
receiving the benefit by having in course of execution orders for 
several thousand tons of bridge and girder work of very great ex- 
cellence. The shops and tools for this branch are built and 
arranged with the greatest attention to the practical requirements 
of the work, and with a view to the most economical, and at the 
same time mechanical, way of turning it out, by means of steam- 
rivetting machines, cranes, and tramways, which latter permeate 
the entire establishment, the iron being delivered straight from 
the mill in railway trucks, and working its way through the shops 
until finally leaving by the railway as finished work. Maultiple- 
drilling having now so much supplanted the old method of punch- 
ing no ex has been spared in getting the best machines de- 
signed and manufactured, and the company have now the largest 
number, and most perfect of their character, at work day and 
night, and these, les ag wed with a superabundance of piani 
power derived not only from new machines, but from those laid 
out for armour plates—the trade in which, as in rails, is now very 
slack—enables them weekly to turn out an amount of | 
finished in a manner and at a cost which a few years back would 
have been impossible. 

The works on which the company are now chiefly occupied are 
one of the large bridges for which our Indian empire creates such 
an increasing demand and the metropolitan bridges for bringing 
the Midland Railway into London. 

The first of these, the Indian, is for doubling the line of the 
East Indian Railway over the river Soane, a tributary of the 
Ganges, a short distance from the civil station of Arrah, and about 
inidway between Palma and Buxar. It is from the designs of 
of A. M. Rendel, Esq., C.E., the consulting engineer of the East 
Indian Railway Company. 

The bridge consists of twenty-eight spans of 153ft. each, and a 
total length of nearly a mile. Its total weight will be over 3000 
tons. Besides the railway which it carries on the top there is a 
path for road traffic underneath. The construction is on the 
lattice system, the lattices of channel section, and the correspond- 
ing parts of each span are alike in detail and gauge, and conse- 
quently interchangeable. This plan ensures the most perfect 
accuracy of the work in this country and facility for erection in 
India, which, of course, is a matter of essential importance. All 
the plates are drilled by the multiple machines, and planed at the 
edges, and every part put together at the works for examination. 
The span we saw had been put together and completely rivetted 
aes it would be in India, and it was then tested with a load of 
330 tons of rails.. This was allowed to remain on for some days, 
the deflections being carefully taken; and diagrams of the curve 
assumed with the load distributed in various ways, put on record. 
Besides this test the iron of which the structure is composed is 
carefully tested from time to time by the engineers with a view of 
ascertaining its capability for resisting extension under strain, this 
quality, as well as the ultimate breaking weight, being of moment 
in this class of work. 

The bridges for the Midland Railway, which have been manu- 
factured by the Park Gate Company from the designs of Mr. 
W. H. Barlow, C.E., are constructed in a similar and equally 
careful manner, but are of a heavier and more massive character 
—those we have seen erected look remarkably well, though at 
ga without any ornament. One new feature Mr. Barlow 

as introduced in the platforms of the new St. Pancras station 
of the Midland Railway, which promises to be a great benefit 
to the public, is a system of iron troughs made of plate and 
angle irons alternately open upwards and downwards, forming, 
when rivetted, a continuous flooring, and, what has been so long 
desired for the metropolitan lines, a perfectly water-tight plat- 
form. Anyone in the habit of passing under the railway bridges 
crossing roads in the metropolis and elsewhere must have been 
annoyed either by the drip in wet weather, or by an unsightl 
corrugated iron ,screen breaking the line of the girder, which 
evils are quite avoided by this new system. 

Besides these and other contracts, the work for which amounts 
to from five or six thousand tons, the Park Gate Company have 
large orders for hoops and rods for foreign markets, which are 
being turned out in an excellent manner by a new mill just 
erected. A description of this and of the valiieg mills improve- 
ments in hand, intended for the manufacture of iron and lessening 
the smoke nuisance, we may possibly lay before our readersatan early 
day. Meanwhile we congratulate the pany on the that 
has attended their efforts hitherto, and heartily wish them a con- 
tinuance of it. Looking to the fact of their possessing the same 
fine quality of coal and iron which has rendered Lowmoor so 
famous, and to the advantage that every oe angle, and T-bar 
is puddled and rolled on the works, whilst the company have all the 
most recent appliances for manufacturing all descriptions of work 
cheaply and well, there is little doubt they will find a large support 
from engineers and the public, and obtain for this department as 
good a reputation as their brand of P. G. Iron has itself always 
enjoyed. Joseph - Phillips, Esq., of Westminster Chambers, is 
engineer to the Park Gate Company. 











Tue Italian journals announce the death of M. Bonelli, formerly 
director of telegraphs in Italy, and inventor of the apparatus 
which bears his name. 

CrITIcAL STATE OF THE DYKES Ey HOLLAND, —Alarming rumours 
are in circulation in Antwerp. It is asserted that the weirage of 
the eastern branch of the Scheldt, in altering the course of the 
river has acted in a disastrous manner on the dykes. They are 
menaced on several points, and they must all be strengthened —an 
immense labour, which will cost millions, and perhaps cannot be 
finished in time to prevent a disaster. If this is true the unfore- 
seen result of the works on the Scheldt would show that the Dutch 
engineers were right, 
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PARIS EXHIBITION.—FRENCH RIVER NAVI- 
GATION BARRAGES AND WORKS. 


Rivers of moderate dimensions and in temperate climates 
can rarely be relied upon as channels for navigation at all 
seasons of the year unless aided by certain artificial con- 
trivances. The aim of these stated as generally as pos- 
sible—whatever may be their nature—is to convert the 
more or less uniformly sloped and shallow water of the 
river, as existing in its natural regimen, into a succession 
of reaches, rising in steps each above the other, the surface 
of each, though still sloped, being far more nearly level 
than before. This can only be effected by “ponding up,” 
through the establishment of certain obstructions at in- 
tervals to the natural flow of the river, whose function it 
is to deepen the water. These obstacles must effect this in 
such a way that—lIst, the natural drainage of the country 
shall still be carried on; 2nd, the level of the raised waters 
shall flood no valuable land; 3rd, the obstacle must present 
no detrimental consequences, by retaining flood waters; 
4th, it must present no obstacle to navigation. Whethera 
large river be navigable for a certain distance from its 
mouth at all times or not, unaided by artificial means such 
as these, their adoption is generally capable of extending 
the navigation much higher up the course of the river. 
Hence “barrages”—as such works are called by the 
French—may be usefully employed upon the upper reaches 
of a river, where none are needed below; or, by their 
adoption upon the higher reaches, a larger class, with 
deeper draught, of vessels, may be made capable of 





navigating those reaches, or a smaller river, not otherwise 
navigable, may be made so. 
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interval. The navigation of the Thames above the tide 
is also carried on by weirs and locks. The weirs here 
are of timber mainly, and consist of a skeleton piled 
framing, with masonry wings and a stone base. The 
skeleton frame is arranged to be filled in by a sufficient 
number of flat panels of wood dropped vertically into 
grooves, and there retained by the pressure of the water 
against them at the up-stream side. These panels are 
capable of being withdrawn by hooked poles, &c., by men 
standing upon the top of the weir; more or less are so 
withdrawn or replaced to suit the state of the water 
supply, so that at each lock its level shall be practically 
constant. We have here, then, the rudest elementary form 
of regulating weir suited to river navigation. Another 
very ancient and curious form of weir admitting of navi- 
gation through it, and to a certain extent of regulation as 
to flood water, is shown in Fig. 1. This was formerly 
employed in some of the drainage cuts in the Fen, or other 
eastern counties of England; it probably was introduced 
from Holland (where it is still in some places in use) by 
Vermuyden and his Dutchmen, two centuriesago. It was 
remembered to have been in use in England by the late 
Mr. Thomas Rhodes, C.E., the well-known assistant of 
Telford, as stated by him to the writer. In this the 
channel is partially or wholly obstructed by one or more 
flaps or panels of rather light scantling hinged upon 
pivots at the lower horizontal edge, and wholly immersed 
in the water, which keeps them floated up into the inclined 
position shown, where they are stopped by rabbate cills 
secured to the piling or other checks at each side. The 
size and proportion of these panels were such that the 


’ water flowed over their top edges and into the reach below 
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The simplest and most primitive work by which a shal- 
low river navigation may be improved is thus constituted 
of a succession of low weirs—often nearly or quite under 
water—extending from either or both banks into the stream, 
and partially damming it up, leaving spaces between the 
mid-stream ends of the dam through which vessels may 
shoot down, or be dragged, or towed, or steamed up. Ex- 
amples upon a tolerably large scale of this class of barrages | 
may be seen upon the upper reaches of the Moselle, above 
Berncastle. The weirs there are merely prolonged heaps 
of rubble stone, and project @/ternate/y, in general, from one 
and from the other bank. It is no part of our purpose 
here to discuss the disadvantages to which this very cheap | 
and simple method of river " vigation improvement is | 
liable. 

A permanent weir, whether of stone, timber, or other 
material, aided by a lock, at once presents all that is 
essential for deepening the water and admitting of naviya- 
tion. Such are in effect the works constructed upon the 
Shannon, the Barrow, and other rivers in Ireland. This, 
however, makes no provision for readily and rapidly 
venting the vastly increased supply of water in times of 
flood, except that which may be due to the employment‘of 
a very long weir, and to the increase in depth of water in 
flood time upon it. As in European climates the rate of 
flood water supply upon large rivers is often tenfold or 
more the average yield of the catchment, this proves a 
serious evil. It is 80 even upon large rivers whose course 
is through a succession of lakes, each of which, owing to 
its large surface and capacity, becomes a reservoir for the 
temporary equilibration of the rush of flood waters down 
the more contracted parts of the channel and over such 
weirs. 











Thus it is that the Shannon, notwithstanding the large 
sums which have been expended upon the works of its 
navigation from time to time, is still a source of very | 
frequent injury by overflowing adjacent lands, during | 
long continued or very violent rains, On one occasion the | 
whole surface of Lough Derg, of more than 30,000 acres, | 


‘rose a foot within twenty-four hours of continuous rain. | 


And as before the rain began, there were some 4in. or Sin. 
of water going over the regulating weir at Killaloe, the 
only ventage for this accumulated flood water was that | 
due to some 14ft. of water, passing over the weir for 
several days afterwards, much land being flooded in the 
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with only a fall of from 1ft. to 2ft. at most, so that there 
was a sort of swell or rapid, but nodirect drop. The width was 
sufficient to pass the narrow boats employed, and these, pulled 
by horses or men, were run right at the inclined face of the 
door in going up stream, which the boat thus pushed down 
and having passed over, enabled it to regain its former 
position, the loss of water and of head being extremely 
small in the time of transit. When a boat required to pass 
down stream, a chain fastened to the lower side of the 


panel door near its top edge, and passing through an iron | 


ring secured at the proper point into the timber floor or 
cill, enabled the panel to be drawn down flat upon the 
bottom, or sufficiently so to enable the boat which had 
been previously brought close to the spot at the up stream 
side to be carried through, and then the panel again 
resumed its position. So, also, if required to lay dry the 
channel or to vent flood waters, the chain actuated from 


| the bank afforded the means of more or less completely 


removing the obstruction of the panel. There is much 
ingenuity in this simple contrivance, but, as Frenchmen 
politely phrase it, “it leaves much to be desired.” 

The form of movable sluice known as the American 
bear trap sluice, which consists of ¢wo inclined panels meet- 
ing together at the top, and upheld by the pressure of 
water from the up-stream reservoir side, admitted into the 
chamber formed within them, and capable of dropping 
down flat when that water is withdrawn, is, in fact. not 
much more than an improvement upon the preceding plan. 
The bear-trap, however, has been chiefly used as a means 
for flood regulation, rather than as a navigable passage 
also. To the class of flood regulators simply, belongs Mr. 
Mallet’s syphon weir—designed for the purposes of the 
Arterial Drainage Commissioners of Ireland, of which a 
sectional diagram is shown in Fig. 2. The syphon, which 
is of boiler plate, a parallelogram in cross section, of small 
altitude but of any length transverse to the current, is 
thrown like a saddle over the weir. So long as the 
depth of water going over the crest of the weir, or 
lower plate of the syphon, is less than the vertical 
distance between the lower and upper plates, the fluid 
runs through the syphon as it would over any ordinary 
weir, and with the rate of discharge due to such depth per 
unit of the length of weir; but the moment the water 
touches the level of the top plate and fills the syphon, this 
commences to act as a syphon, and the rate of discharge is 


instantaneously increased very greatly—being now that due 
to the head, equal to the vertical difference between the 
upper and lower ends of the syphon. An open air-hole— 
or a line of these in narrow horizontal slots, formed in the 
upper plate of the syphon, where shown by the small 
arrow in Fig. 2, permits air to enter the upper part of 
the syphon as soon as it has drawn the water in the upper 
reach down to the normal level at which these shall 
have been placed, usually that of the crest of the weir, 
The maximum discharge of the syphon may be regu- 
lated by a throttle-valve in the highest part of its 
bend. A more complete account of this regulator may be 
found in “ Weale’s Quarterly Papers.” The sluice known as 
Colonel Blanchard’s, and several other arrangements of 
more or less complexity, have also been designed as flood 
water regulators. Any of these may, no doubt, form parts 
of a complete barrage, but not advantageously. 

Three distinct states of regimen may be recognised in 
the rivers and streams of all temperate countries. viz., the 
extreme summer or dry weather supply, when the water 
isa minimum; the mean supply of spring, autumn, and 
part of summer and winter; and the flood water supply. 
All these states of regimen must be provided for by the 
arrangements of any complete barrage upon a navigable 
stream. The requisite depth of water for the navigation 
must never be wanting. The navigation must at all times 
be as free and aaapeied as possible, so that no time shall 
be lost at the barrage, or the delay a minimum. 

There must be free ventage for flood waters, procurable 
without difficulty or delay, and in summer the scanty dry 
weather supply of the river must be economised to the 
utmost, Besides these conditions, we must add that the 














nature of the obstruction must be such that it shall be 
wholly removable in times of debacle, so as to permit 
floating masses of ice to pass down without injury to 
the work itself. 

All these conditions are well fulfilled in the modern 
French barrage contrivances, of which there are three 
distinct classes, viz., the barrage mobile, the barrage 
Hausse-mobile, and the barrage Hausse-anto-mobile. The 
essential constitutents of all these are—first, a /ock with 
gates of any of the ordinary types for the passage of 
vessels; secondly, a diversoir, or regulating weir for the 
adjustment of the level of the water in the reach above 
to its normal standard in times of ordinary supply. This 
may or may not be accompanied by large waste sluices for 
use in great floods; thirdly, a navigation pass, within the 
width of which the water, to about the normal depth as 
above, must be quite free for navigation whenever the river 
supply will permit such. 

This navigation pass, however, must be capable of being 
almost completely stopped up during times of scanty 
supply of water, and then only is the lock necessarily 
called into play. If the water be maintained by the other 
parts of the barrage up to its standard depth it is evident 
that the navigation can be thus continued while even the 
supply coming down the river is sufficient for lockage only, 
plus the inevitable leakage. But in the average state of 
supply of the river the navigation pass is unobstructed, 
the means for its closure then remaining laid down flat 
upon the bottom or otherwise removed. In _ times of 
great floods these occupy the like position, in addition to 
which the movable parts of the diversoir, or regulati 
weir, are also down flat or otherwise removed, and if ial 
be the upper and lower lock gates left permanently open. 

The great barrage of Martot on the Seine, in the depart- 
ment of Seine Inferieur, abreast of Poses, about six leagues 
from Elbeuf, and the same above Rouen, may be taken as 
a type of the first-class of these works, or the simple barrage 
mobile. This work was executed between 1863 and 1866, 
upon the system of design attributed to Inspector-General 
Poirée, of the Ponts et Chausseés, MM. Beaulieu and 
Saint Yves being the acting engineers, and the contractors 
being, M. Garnichot for the masonry, and M. Soly for the 
ironwork, &c., and at a cost of about 710,000f., which was 





about equal to 4050f. per metre running of the lengthway 
| of the barrage; however, the total expenditure for works 
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in and about Martot has been about 2,730,000f. This 
work consists of a lock having a clear space of lock-pit of 
105 metres long by twelve metres in width, of a range 
of sluices of 61°50 metres free space between the abut- 
ments, of a déversoir in masonry, surmounted by a range 
of hausse-anto-mobiles, of wrought iron and boiler plate, 
on the plan of M. Chanoine, engineer-in-chief. These have 
a free ope of 70°50 metres between the extremities, the 
cill of the hausses being 0°90 metres below the level of 
the standard water surface, and being capable of being 
lowered to 0°15 metres below the cill. This portion of the 
work joins the upper ends of two islands (Isle Geoffroy 
and l’Isle au Mome) of the Seine, situated at the site. 
To the details of construction of this portion of the Martot 
barrage, as belonging to a subsequent part of our subject, we 
shall not further refer here. Lastly, Martot has three grand 
navigation passes between the Isle au Moine and the 
left bank of the Seine, with masonry abutments at either 
extremity, and separated by masonry piers. Each of 
these three has a clear aperture of 51°60 metres in 
width. The method of closing more or less these large 
apertures, or of throwing any or all of them completely 
open for current and navigation is what we have here to 
deal with. It will be readily understood from Figs. 4, 
4a, and 4. 

A properly founded cill, wholly of masonry, in this 
instance, is constructed at the proper level right across 
each aperture. The surface (not to enter here into minute 
details) is level, with the exception of a sort of plinth of 
cut stone, which extends across the stream. At short 
intervals along this, and upon the down-stream side of it, 
are placed certain frames of wrought iron (T-iron), of the 
general form shown in the figure. Each of these stand in 
a vertical plane, parallel to that of the sides of the wing 
walls. It is pivotted at the bottom at both the lower 
angles, so that all these frames can turn over upon their 
lower edge as axes, and so be laid down flat upon the bot- 
tom, and partly over each other, as indicated in the dia- 
gram, Fig. 4z. The up-stream pivot of each frame is let 
into an iroh circular socket in the down-stream vertical 
edge of the plinth of stone. The other or down-stream 

ivot is secured into a cast iron chair by a dovetail top 
oe of hard wood, as shown in elevation (transverse to the 
frame) in Fig. 44. 

These frames are all connected together at top by cer- 
tain jointed bars, and provided with chains and other 
smaller appliances for lowering them altogether, or in 
groups, or one at a time, as desired, and for enabling them 
to be fished up and restored to their vertical positions, 
Upon the top of all a service bridge of planks is laid— 
these being so fixed as to be readily detachable. These 
frames are called by the French engineers fermettes, and 
from them this form of barrage mobile takes its name of 
barrage a fermeties. They are closed, more or less, as to 
the passage of water, by merely placing in position—as 
shown in the Fig. 4 in section, and front (upstream) eleva- 
tion, parallel, square, prismatic bars of wood, which are 
called “needles” (aiguiiles). These are placed each in a 
vertical plane, close beside each other, and merely leaning 
against the plinth of stone at the lower end, and against a 
top connecting bar, which runs along from end to 
end of the frames at their upstrtam top angle. This 
is the general type of the entire arrangement; into 
its minute details of fitments and management we 
cannot enter at any length. For these we must refer such 
of our readers as may be especially interested, ‘to the 
beautiful models of this barrage in the Exhibition at 
Paris, and which, after that shall have closed, no English 
engineer will find any difficulty in getting permission to 
examine at the Bureau des Ponts et Chausseés, or to the 
memoirs of M. Inspector-General Poireé, in the “ Annales 
des Ponts,” &e., for 1839 and 1851. M. Poireé is viewed 
as the inventor of this system—of which we have the 
crude type in the timber skeleton weirs of the Thames, 
already referred to, save as to the immovability of frames 
there—in the year 1833. The earliest barrage executed 
on this plan was that of the Basseville, on the Yonne, in 
the succeeding year, It was on a small scale as to depth, 
the frames being only 1°50 metres high, and one metre 
apart. Similar structures, with certain modifications, have 
been successively erected upou the rivers Loire, upon the 
little aud upon the lower Seine, and upon the Meuse, in 
Belgium. In these the dimensions, and especially the 
depth, of the normal water have been increased up to a 
point at which the inherent evils of this system became so 
evident as to have induced the substitution of those about 
to be described, viz., of hausses mobiles, or hausses anto- 
mobiles. 

The mode of management of a barrage, or fermettes, is 
almost obvious from what has been already stated. The 
whole barrage remains close during the dry season. When 
the rains are about to arrive the sluice-keepers gradually 
withdraw more or less of the needles, so that, by graduating 
the apertawe of discharge thus opened, its expanse shall 
equilibrate the increasing supply of the river, so as to 
maintain the waters at normal depth. When the supply 
coming down is sufficient they prepare the frames for being 
lowered down flat upon the bottom, and at length the 
whole width of the navigable pass is thus opened and free, 
and remains so until the next dry season. 

All this looks simple and easy, and no doubt is so when 
the actual depth of water is inconsiderable, and when the 
increase of the volume of the river supply is gradual. 
Practically, it is far otherwise, however, where the depth 
of water is as much as in the case of Martot, requiring 
frames of 3°35 metres in height. Here each needle is a 
piece of wood of four metres in length by*0°8 metres 
square all through, except at the top end, where it is 
turned into a sort of needle, and weighs nine kilogrammes 
dry, and 13°33 kilogrammes when the fir timber is water- 
soaked. 

The replacement of these is dangerous and difficult, each 
needle put down increases the rapidity of the current, and 
however adroit in siding one needle down over the face of 
those already in place, until it catches on the plinth, it not 
unfrequently happens that the heavy needle slips, is sud- 








denly swept under the frames and bridge, and the man is 
thrown into the water. 

Sudden floods, too, have been found to come down 
with such rapidity as to submerge the whole structure 
before a sufficient number of the needles could be with- 
drawn, and so the dam remained—its own existence en- 
dan ered, and the riparian property flooded and d 
In sudden floods, too, it is difficult to withdraw the 
with sufficient rapidity. They are tied five or six 
by the upper ends, ag at bottom, and let to 
down under the service bridge, still held by a lo 
to about a cable’s length below, where the sluice 
collect them at leisure. But this is a dangerous and 
unsatisfactory method, and to remedy it several different 
contrivances have been added in France and Belgium 
whereby the needles can be tripped mechanically, and 
from the piers or abutments. Several of these perfeetiqn- 
ments have been applied, and with obvious advantage in 
this case of the barrage de Martot, but they do | 
the whole of the objections to which the system ig ji wet 
It is necessary in dropping down the frames to naceriain, 
by probing, &e., that oh is as flat upon the bottom as i 
can be. In swift running water of two or three metres 
deep this is never a certain process, and if a stone or 
other obstacle get under it is hard to dislodge, or even to 
find. Even at best, a heavily laden boat, pct upon an 
even keel or a heavy log tailing down from a timber raft, 
may drag over the frames and injure them. The frames, 
too, get entangled with weeds and mud and other flotsam, 
and in some cases are said to haye accumulated heds of 
unwholeseme material, making the yw: i 
Moréover, continual watchfulness, day and night, is indis- 
peusable in the spring and autumn to avoid danger of 
submersion; and, lastly, it has happened that heats haye 
been swept into the current of the half-opened barrage 
while attempting to make for the upper entrance of 
lock, and coming down upon the frames, &c., haye injured 
or endangered them. 

The consideration of all these, and some other difficulties 
and objections which we shall pass over, have induced the 
French engineers charged with the canalisation of the 
rivers of France to abandon this, the oldest and simplest 
form of barrage, in favour of those forms of hausses which 
we are now about to describe. 

As long ago as 1841 M. Thenard, Ingenieur des Ponts et 
Chaussées, son of the celebrated chemist, Baron Thenard, in 
certain works upon the river d’Isle, proposed, as a means of 
regulation of level,to place upon the crestof a masonry weir a 
line of panels hinged at their lower edges, and so contrived 
that they could be forced down flat in a direction contrary 
to that of the stream. To ease the difficulty of this—due to 
the impulse of the current and static pressure together—he 
devised a form of temporary barrage above the panels, 
which left these dry after a little while, when they were 
lowered, and then the others of the barrage—above which 
were nearly the same sort of panels, turning with or down 
the streaw—were let fall by withdrawing simultaneously 
a number of catches by the rotation of a Jong shaft along 
the crest of the weir. The arrangement was a little com- 
plex, but by no means incapable of being employed use- 
fully. In fact, about the same date, or a little later, and 
p mang independently of any knowledge of what had been 
done in France, several modifications of this type were 
devised and reduced to working models for the purposes 
of the Commissioners of the Arterial Drainage of Ireland. 
The capital defect, however, of this style of hausse 
mobile is that it admits of being employed to only very 
shallow depths of water. If the laminum of water be- 
tween the top and lower edges of the panel, or hausse (the 
word in French is a general and loose one, applicable to 
any sort of lift), be only four or five feet in depth, the 
pressure becomes so heavy against the surface that it is 
impracticable to manage them. 

(To be continued.) 





SoutH Krensincton MuseuM.— Visitors during the week ending 
12th October, 1867. On Monday, Tuesday, and Saturday, free, 
from 10 a.m, to 10 p.m., 9248; on Wednesday, Thursday, and 
Friday (admission 6d.), from 10 a.m. till 5 p.m., 1376; total, 10,624; 
average of corresponding week in former years, 11,390. Total 
from the opening of the museum, 7,016,577. 

THE new works for providing Port-Glasgow with a supply of water 
more adequate to the demands of its growing population were for- 
mally opened on the 15th instant. The waterworks consist of a large 
reservoir near the farm steading of Leperstone, at the top of the main 
rally of the burn, andat a point where the waters begin to flow south- 
wards to the Gryfe, and a large filter and tank at the farm of Parkhill. 
The works are capable of supplying 12,000 people with thirty gallons 
of water ahead per day, or 360,000 gallons a-day. The reservoir, 
which is 33ft. above the mean level of the sea, covers an area of 
twenty-six acres, and is bounded by two embankments, one at the 
north and the other at the south end; the la one, that at the 
south end, being 250 yards long and 20}ft. deep. The reservoir 
will contain 8,800,000 cubic feet of water, a quantity which will 
yield a supply to a population of 12,000 for a period of more than 
100 days, without rain. The drainage ar which includes a 
diversion of the Finlaystone Burn is about 300 acres, and should 
the works come to be extended, the drainage area can be increased 
to about 450 acres. The waste weir is situated at the end of the 
south embankment, and the surplus water flows back into the 
streams that lead to the Gryfe. A large stand pipe, 3ft. 6in. 
diameter, is situated at the other embankment, and by means of 
this pipe the waters in the reservoirs can be drawn off at three 
different levels. Upon the outside of the north embankment there 
is a gauge well constructed for ascertaining the exact quantity of 
water that leaves the reservoir. From this well the water is con- 
ducted in earthenware pipes, 15in. diameter, for a distance 
of one mile five furlongs to the filter and service tank at 
Parkhill. The works here—at Parkhill—consist of a filter 
and tank; but before the water falls into the filter it passes 
through another gauge well, so that any leakage which may take 
place between the reservoir and the well can be at once discovered, 
and the quantity of water gauged that passes through the town. 
The filtering materials are com, of whinstone, metal, gravel, 
fire-clay, tile, and Brodick The tank is a circular one, built 
of 18-in. ashlar walls. The water in the tank is 256ft. above the 
sea, and with this pressure the highest houses in the burgh can 
be supplied with water. From the tank the water is led through 
a Yin. pipe for two miles and one furlong, and distributed through 
the different streets of the town. The following is a statement of 
the cost:—Reservoir, £4339 11s. 3d.; duit, filter, and service 
tank, £2229 8s. 6}d.; pipe laying, £1018 3s. 4d.; iron pipes, £3703; 
land and expenses = B,; ee £2347 Vi bas — 
piping, special castings, Kc., ; engineering es, Ke., 
7; total, £15,289 3s, 64d. - , 
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LAYING THE FOUNDATION STONE OF THE 
NEW SHIP ENTRANCE OF THE REGENTS 
CANAL DOCK AT LIMEHOUSE. 

THE works of the Regent’s Canal Company, as many of our 

readers are doubtless aware, consist of a navigable canal connected 

with the Grand Junction Canal at Paddington, and which empties 

i inte the Phames at Limehouse. ‘I here are several cuts from 

at ¥ari ints, and at Limehouse is a basin, with en- 
ee eee For some years past it has been felt that 

house Dock and the river entrances have been very in- 
@ the requirements of the traflic there, great inconve- 

n Oceasioned to the shipping using the basin; and 
ing of late to such an extent—owing, in a 


goné on in 
ree, -y the introduction of steam vessels in the coal trade 
ander the advice of their engineer, Mr. 


Edwin a 
iy determined jiament for 
+44 e the Je apply fo Parone make 






com 


time was Jost, but Mr. Thomas set to work at once 
reasons, the company decided on carrying out the works themselves, 


uF ~ ge and 
& new entrance from the fiver, with extensive wharves, and space 
i m was accordingly made, and in 1865 
an Wad ined empowering the company to acquire a large 
’ plans and estimates, the amount of which, 
,000. The works were put up to public 

, 

and of becoming their own contractors. The works were accord- 
ingly commenced on the 22nd of May last, and have so far pro- 


Ber rty, and to construct the new works, On obtain- 

: is 

compe but, upon mature consideration, and for sufficient 
that the foundation-stone of the new ship-lock was laid on 


ednesday diivsd of the company, William Parker, 
7" Pete the dept -chairman, Cornelius Wilson, 
+, Phe directors and of the company, and their friends. 
dy mag id is one of the | wee grad square quoins, and is of 
y Fall stone, weighing four tons. A of 

he works, 2 copy of the 
‘ set , with 


hesng ¥er7 easy of access from to 
Sonica wih the river, bat 
municelion ith the river, 
Ww. , eenandet Bagiaad. They are also connected 

ith the railways on the north side of the river which 
haye on the Regent’s Canal and its branches, where 
a interchange, of traffic goes on. By constructing a small 
jo Be, ail Railway, and consequently the whole 
sy' of lines connected with it, could be brought into direct 
oe with the ~ ya The — company might, on 

ving specially construc es, induce importers of cattle 
to coal their beasts by mes sonie' ts the pat one near to 
which the company has a station; the street traffic would thus be 
wngdenhiy relieved. tea seein. be 

e works consist princi! a ship entrance lock, < ong 
by 60ft. Zin. in width at = level, with the outer gate sills 
fixed at 28ft. below Trinit; h-water mark, aa! emple 
room in Srery way for yessels of the largest size likely to use the 
dock, The lock will be fitted with three pairs of wrought iron 
ates, by which arrangement provision is made for dividing the 
ock into two compartments of. 120ft. and 230ft. each, whenever 

necessary. Near the river entrance an existin Paap L called 
Narrow-street, has to be carried over the Jock, which is effecued by 
a swing bridge of wrought iron, the roadway of which is 
wide in the clear, and the bridge 128ft. 7in. long. There will be 
six sluices for filling and emptying the lock chamber, each of 
which will be 7ft. high and 4 gi. A and will be fixed in 
chambers Abide in the walls of the lock, and thus ready 
access to the sluices will be afforded for examinations and repairs 
if necessary. There will be fourteen discharging culverts, ten of 
which will be constructed at an angle of 45deg. to the face of 
the walls, and pointing towards the outer end of the lock, and 
four will be at an angle of 63deg., pointing in an oppeine 
direction, for the purpose of scouring the bottom of the lock. A 
wharf extending from the west side of the Limehonse cut 
entrance of the river Lea to the new ship entrance lock is to be 
constructed on the bank of the river Thames, The foreshore of 
the river opposite to this work will be deepened to about 26ft. 
helow Trinity high-water mark. At the end of this wharf, and on 
the east side of the new entrance, a timber jetty is to be con- 
structed, extending 54ft. into the river from the face of the wharf 
wall. The new wall of the dock is already completed, it extends 
from the present barge entrance to the dock end of the new lock 
entrance, and is about 370ft. Jong, and it is at this end of the lock 
that the stone was laid. When the works are completed the 
water area will be, exclusive of locks, eleven acres and a-half in 
extent, the addition made by the present works being 51,605ft. 
super., exclusive of the new entrance lock. This will afford 
additional accommodation for vessels with an aggregate amount of 
cargo of about 32,000 tons. The increased quay tm in the dock 
will be 830ft, run, and on the river 220ft. run. e deviations in 
the various roads will necessitate the construction of a new 
wrought iron swing bridge, for carrying Narrow-street over the 
existing ship entrance, which bridge will be 75ft. long with a clear 
width of 25ft. 

In constructing the works abutting on the river a cofferdam will 
be made—in fact, is now being made—which will be 515ft: in 
length. It will consist of two parallel rows of sheet piling, with 
counter-forts 12ft. apart, the face being protected from accident 
from shipping by fender piles and floating booms. There will be 
a six-foot space  Brmscos e rows of piles, which will be filled in 
with puddled clay. From the extent of the works it will be 
readily inferred that a large quantity of materials will be required. 
There will be 200,000 cubic yards of excavation work, the whole 
of which has to be removed from the site; there are twelve mil, 
lions of bricks to be laid, and one thousand and ten tons of ite 
to be set, besides 3650 tons of Bramley Fall stone. The i 
to the walls consistsof concrete, of which materia] 10,000 yards paly 
are required, the walls being of solid brickwork. The whole o 
the lockwork, pomprenng the gates, sluices, capstans, and bri 
will be worked by hydraulic niachinery; which will be suppli 
Sir William Armstrong and Co. The granite is from the De Lan 
quarries, near Bodmin, Cornwall, and Messrs. Freeman have the 
supplying of the Bramley Fall stone. Through the 
Mr. Thomas we have been favoured with a set of drawings of these 
important and interesting works, which, with a detail description, 
we mere shortly to place before our readers. We have to make 
our acknowledgments, on the present occasion, to Mr. John Black- 
bourne, the assistant-engineer, who afforded us every facility for 
inspecting the works. 
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THE death was announced yesterday morning of Mr. George 
Campbell De Morgan, M.A., of the University of London, Vice- 
Principal of the University Hall, one of a family of di ed 
mathematicians. He was only twenty-six years of age. He had 
gone to Ventnor for the benefit of his health. 

Feat OF A SHEFFIELD FILE Maker.—On Tuesday a file Min. 


z 
4 


long, Sin. wide, and lin. thick, was cut at Messrs. Samuel 
bould and Co.’s, Bridgefield Works, Sheffield. The chisel 
cutting it was upw: of 12in. in length, and had been 
was held by Samuel Brooks. The striker, with a hammer 221) 
weight, was Richard Wilson, and not a foul stroke was giv 
The file is rough on one side and bastard-cut on the other. Not 
one of the w en, except the cutter, could be found to say 
it was possible to cut so a file in one row; but the success 
was most complete. The was admired on account of its 
fect truth and level. The novelty in the file is this, that, i 
of being over cut and up-cut in rows, one row suffices for 
cutting and one for the up-cut. It is, consequently, truer 
could have been by the other process. 
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ON THE USE OF MOVABLE SEATS FOR SLIDE 
VALVES.* 


By James R. Naprer, F.R.S., Marine Engineer, and W. J. 
Macquorn RANKINE, C.E., LL.D., F.RS. 

THE great practical convenience of the slide valve and link 
motion as a means of varying the rate of expansion in steam 
engines is well-known. An objection to their use, however, arises 
from the fact that the points of admission, cut-off, release, and 
compression are related to each other in such a manner that in 
designing a slide-valve motion, the fixing of any three of those 

ints for a given position of the link fixes the fourth point also. 

or exainple, suppose that in a certain position of the link, the 
positions of the eccentrics, and the lap or cover at the induction 
edge of the cylinder port are so adjusted as to give a certain rate 
of expansion; then the only element remaining capable of adjust- 
ment is the cover at the eduction edge of the port, and thit 
element, when it is fixed, fixes at once the release and the com- 
pression, and it often happens that the best positions o° the point: 
of release and of compression are inconsistent with each other, so 
that a compromise has to be made. That objection, in some ex- 
amples of slide-valve motions, has been overcome by the use of 
double slide valves; but in all the double slide-valve motions 
hitherto introduced there exists the defect of complexity in con- 
struction and working; for in addition to the ordinary handle of 
the link motion a second handle has to be used in varying the rate 
of expansion. We propose to accomplish the same result in a 
very simple way, by giving a small sliding motion to that part of 
the valve seat which contains the induction edges of the cylinder 
ports, so as alternately to contract and enlarge those ports at each 
stroke of the engine. The only mechanism chewed in addition 
to the ordinary slide-valve gear, consists in the movable seat, with 
a rod and a third eccentric to give it motion; the rate of expan- 
sion is varied when required by shifting the link in the ordinary 
way by the use of the ordinary handle alone, yet the effect is the 
same as if the admission and the exhaust of the steam were regu- 
lated by two different slide valves, each with its own link motion 
and pair of eccentrics. Hence, in designing the valve motion, the 
points of release and compression can be adjusted to the best posi- 
tions, independently of the points of admission and cut off. We 
consider that, in order to diminish friction, it is desirable that the 
movable seat which we propose, should be used together with a 
kind of slide valve on which the pressure of the steam is balanced, 
such as that introduced by Mr. Thomas Adams. 

The movable parts of the valve seat may be connected so as to 
move together, or they may move independently. We prefer to 
use, as a means of moving them together, an eccentric upon a 
rotating shaft. When either of the movable parts of the valve 
seat is moved so as to contract its port, the cutting off of the 
steam takes place earlier in the stroke than it would otherwise do 
without affecting the release or the compression. 

Fig. 1 is a section of a slide valve and seat, and Fig. 2 is a face 
view of the valve seat, Fig. 3 is a diagram showing how the proper 
dimensions for the various parts of the valve, the seat, and the 
valve motion, are to be determined. The kind of slide valve shown 
is one in which the pressure of the steam on the valve is approxi- 
mately balanced, according to Mr. Adams’ plan, by the Ao of a 
ring at the back of the valve, which ring slides on the inner surface 
of the back of the valve box; but our invention is applicable to 
any kind of slide valve. In Figs, 1 and 2, A is the centre of the 
exhaust port, B B, BC, BC, are the bars or fixed parts of the 
valve seat; C D, C D, are the cylinder ports; C, ©, the eduction 
edges; D, D, the induction edges; D E, D E, are the movable parts 
of the valve seat formed upon the outer face of a sliding plate 
which has a reciprocating motion; F H, F H, a plane sliding sur- 
face on the inner face of that plate; G I, G I, a plane surface 
forming an inner seat on which that plate slides; K L, K L, the 
plane surface of the face of the slide valve. The valve and its 
movable seat are shown, each of them in its middle position, for 
although in the working of the engine they do not arrive at their 
middle positions at the same instant, except when the valve motion 
is in mid-gear, those are the most convenient positions in which 
they can be shown for the purposes of designing. The effect of 
the reciprocating motion of the movable seat is to make the width 
of opening of each of the cylinder ports vary from C, D, plus half 
the travel of the movable seat to C, D, minus half the travel of 
the movable seat. That motion may be produced by means of an 
additional eccentric, or any of its mechanical equivalents. 

In order to show how an engineer is to proceed in designing a 
valve, valve seat, and valve motion according to our invention, 
we will suppose that there are given the four positions of the 
crank, at the beginning and end of the admission, and at the 
beginning and end of the exhaust, when the slider that is attached 
to the valve rod is in a given position in a link of a given length; 
the effective length of the eccentric rods, and the distance between 
the forward and backward eccentrics which are to move the link, 
and which are supposed to be of equal size and similarly placed. 


* British Association, Section G.—(A short abstract of this paper has already 
appeured in THE ENGINEER.) 
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Draw a straight line 1—2, in Fig. 3, to represent the line and 
centres of the shaft and cylinder. At any convenient point, 3. in 
1—2, draw 4—3—5 perpendicular to it, and make 3--4=3— 5 = 
half the intended distance between the centres of the forward and 
backward eccentrics. Then in that perpendicular lay off 3—6=3 -7 
as determined by the following statement of proportion. 

As half the intended length of the link is to the given distance 
of > a sa from the middle of the link so is 3 —4= 3—5to 
3—6=3—7. 

Through 6 and 7 draw straight lines 6—8 and 7—9 parallel to 
1—2. The following part of the graphic construction is carried out 
according to the geometrical principles applied by Dr. Zeuner to 
various valve motions:—Through any convenient point, 10, in 
1 —2, draw four straight lines to represent the four given positions 
of the crank, viz., at the beginning of the admission 10—11, at 
the cut-off or end of the admission 10—12, at the release or be- 
ginning of the exhaust 10—13, at the end of the exhaust or be- 
ginning of the compression 10—14. Draw 10—15, bisecting the 
angle 11, 10, 12, and cutting 6—8 in 15; also 10—16, bisecting the 
angle 13, 10, 14, and cutting 7—9 in 16. Through 16 draw 16—17 
equal and parallel to 10—15, and cutting 1—2 in17. Then 10— 
17 will be the proper half-travel for the movable part of the seat; 
10—16 will be the proper half-travel for the slide-valve, and 16— 
17 = 10—15 will be the half-travel of the slide-valve relatively to 
the movable part of the seat. Another construction for finding 
these quantities is as follows:—Through 7 draw 7—18 equal and 
peer to 16—10, and cutting 1—2 in 18; also 7—19 equal 
and parallel to 10—15, and cutting 1—2 in 19. Then 18—19 will 
represent the proper half-travel for the movable part of the valve- 
seat; also if is be taken to represent the centre of the shaft, 19 
will represent the proper position, at the beginning of the forward 
stroke, for the centre of the additional eccentric, supposing that to 
be the kind of mechanism used for giving motion to the movable 
part of the valve-seat. 

To find the proper positions at the beginning of the forward 
stroke for the centres of the forward and backward eccentrics dif- 
ferent rules are to be followed, according to the construction of 
the link motion. If the motion has a fixed link the points 4 and 
5, already laid down, will represent the required positions, rela- 
tively to 18, as the centre of the shaft. If the motion has a 
movable link, through 4 and 5 draw 22—23 and 24—25 parallel to 
1—2; then, with a radius determined according to rules, which 
are given in treatises on the steam engine, and on slide-valve 
gearing in particular,* draw a circular are through the points 6 
and 7, cutting 22—23 and 24—25. If at the beginning of the for- 
ward stroke the eccentric-rods are to be open make that arc con- 
cave towards 18, as 22—6—20—7. -24; and 24 will be the 
positions required. If these rods are to be crossed make the arc 
convex towards 18, as 23—6—21—7—25; 23 and 25 will be the posi- 
tions required. If the given position of the slider in the link is at 
the end of an eccentric-rod, the points 6 and 7 coincide with the 
points 4 and 5, and are themselves the required positions for the 
centres of the eccentrics, whatsoever may be the construction of 
the link-motion. 

To find the proper cover or lap at the induction edge of the 
cylinder p orts, bisect 10—15 in 26 and about 26 with the radius 
26—10 describe a circle, cutting 10—11 in 28 and 10—12 in 29; 
10—28=10—29 will be the required cover. 

To find the proper cover or lap (if any) at the eduction edges of 
the cylinder ports, bisect 10—16 in 27; and about 27, with] the 
radius 27X10 describe a circle, cutting 10—13 in 30 and 10—14 in 
31; 16—30=10—31 will be the required cover. 

When 10—13 and 10—14 lie in one straight line, the circle 
described about 27 will touch that straight line; and then there is 
to be no cover at the eduction edge. Should 10—13 and 10--14 
make with each other an angle greater than two right angles, then 
the circle described about 27 will cut those lines produced beyond 
10, and the length of each of the parts which it cuts off will 
represent an opening required at the eduction edge in the middle 
position of the slide valve. 

To find the greatest opening for admission with the given adjust- 
ments of the valve motion, about 10 draw the circular arc 28—32 

29, then 32—15 will be the opening sought. 

To find the greatest opening for exhaust with the given adjust 
ment of the valve motion, about 10 draw the circular are 30-—33— 
31; then 33-16 will be the opening sought, if 10—33 represents 
cover. When there is no cover and no opening in the middle 
position of the slide 10—16 will resent the opening sought. 
Should 10—33 represent an opening in the middle position, 10— 
16+10—33 will be the opening sought. 

In constructing the seat and valve make G F, in Fig. 1, equal to 
10 —- 17 in Fig. 3, DL equal to 10 — 32, and C K equal to 10 — 
33. Also, if it be desired to take full advantage of the openings 
made by the valve and seat, make KD not less than 10 — 15, 
and C A + AB not less than twice 10 — 16. 

The preceding is the method which we prefer for designing 





* See “ Die Schiehersteuerungen,” by Professor Dr. Zeuner; Mr. Macfarlane 
Gray on “‘ The Geometry of the Slide-Valve ;” Rankine’s “ Useful Rules and 





Tables,” &c. 












the slide valve, valve seat, and valve motion, but the engineer may 
vary the process in detail provided he adheres to its principles. 
We have described in detail one arrangement for ing our 
invention into effect, but the particular arrangement may be varied 
in detail so long as the principle is adhered to, that principle being 
to contract and enlarge alternately the openings of the cylinder 
ports by giving part or parts of the valve seats a reciprocating 
motion; and although in the example which we have described in 
detail that alternate contraction and enlargement is effected by 
keeping the eduction edges of the ports fixed and making the 
induction edges move, the same thing may be effected by keeping 
the induction edges fixed and making the eduction edges move, 
provided that the two edges of each port and the slide valve are 
actuated so as to have the proper motions relatively to each other. 
When the latter modification is adopted the construction for 
designing the valve motion is the same as before, except that in 
Fig. 3, 19 is to be held to represent the centre of the shaft, and 18 
that of the additional eccentric. W. J. M. R. 








THE CROSBY SANDS EXPERIMENTS WITH 
THE MACKAY GUNS. 
(By our Special Correspondent.) 

Wiri much that is eminently satisfactory in the firing of the 
Mackay guns last Thursday and Friday week, there is much also 
that is annoying and disappointing. In the first place the 
velocities of the shot were not taken ; in the second place Mr. 
Mackay used his own powder; and in the third place there was 
the remarkable exhibition of guns mounted on mobile masses of 
timber, which were elevated and depressed by handspikes and 
shipwrights’ wedges; which were moved laboriously to the right 
and left by screw-jacks, and which after recoil were drawn for- 
ward on the platform by four magnificent Clydesdale draught 
horses. Men who have been witnesses of the elaborate accom- 
paniments of the moving and the laying of guns at Woolwich 
and Shoeburyness could not refrain from shuddering, nor 
occasionally repress something worse than shuddering. The 
spectacle of an irrepressible inventor, after the voluntary ex- 
penditure of upwards of £20,000 of his own money, being 
suffered to go through the ordeal of two days, firing, in the 
presence of a distinguished group of foreign officers, without 
the proper appliances, might fitly be characterised as disgraceful 
to a rich and powerful country that above all things is 
interested in the perfecting of the arms to be used by its 
sailors and its soldiers. 

The primary reason why Mr. Mackay did not take the 
velocities may be conceived to be this: some day or other the 
Ordnance Select Committee will of course tell him that they dis- 
regard all velocities that are not taken by themselves. ey 
may be conceived as absolutely disavowing the electric machine 
invented by Mr. Newman, and employed by him at the previous 
Mackay experiments in 1864. A secondary reason why Mr. 
Mackay did not take the velocities may be conceived as this: 
there was a fair test at Shoeburyness in June, 1865, of the 
velocity of the Mackay projectiles, in the competition between 
the 12-pounder Mackay muzzle-loader and the 12-pounder 
Armstrong breech-loader. The respective velocities then were : 
Mackay 2,200ft. a second, Armstrong 1,230ft. a second. As 
regards the powder it is conceivable that even were the 
authorities willing to furnish Mr. Mackay with service powder, 
the circumlocutory manner of getting the supply would be less 
satisfactory than entering the market with a £20 note in hand, 
and buying what is required for a single day’s practice. Finally, 
as regards the carriages and platforms, it is conceivable that 
were the authorities to furnish these they might as well order 
the guns to Shoeburyness and pay Mr. Mackay’s expenses either 
at the mess or at the Royal Hotel, Southend. 

Well, as has been said, there is much in the firing of last 
Thursday and Friday week that is annoying and disappointing. 
Practically as a series of artillery experiments the firing is of no 
use, unless as showing that we have made the extraordinary 
scientific progress implied in the fact that Mr. Mackay is willing 
to stand or fall by what his guns can or cannot do in a single 
day, or at the most in a couple of days. He would pro- 
bably disdain a week’s trial, a month’s trial, a six 
months’ trial, or a year’s trial. He is really in a_ position 
to be bound by single rounds against competitors; if not let 
him set us right by saying so. What the firing of the first 
day showed was the lowest charge at which round steel shot 
from the Sin. gun would penetrate a supported but unbacked 
5in, armour plate of excellent quality from the Mersey Iron- 
works, and also the effect of long steel shot from the 6in-gun 
against the Agincourt target—in other words against a target of 
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5hin. armour, 9in. teak backing, and the usual angle irons and 
iron skin of an iron armoured ship. The effects of the 8in. 
firing are seen in perfect holes through the second upright plate, 
the shot weighing 70 b., and the charges being, first, 20 Ib., next 
16 lb., then 14 Ib., thus establishing this point, that at a range of 
seventy-five yards, and with a 14]b. charge, the 8in-gun makes 
holes through 5in. plates. The assertion that the penetration 
would be perfect with 12 1b. charges was not confirmed, owing 
to the lateness of the hour. The effect of the 6in. firing on the 
Agincourt target does not admit of precise representation in the 
drawing, the long steel shot breaking in the backing after 
passing through the 54in. armour. The 6in. gun, laid against the 
5in. plate with a long 70 Ib. cast iron shot and a 22 lb. charge, 
made a hole through the plate. What the firing of the second 
day showed was the destructive character of the 6in. gun under 
a different adjustment of the windage, and with a heavier shot 
and charge than on the previous day. On the first day the 
6in. gun, with a long steel shot weighing 74 lb., and a 221b. charge, 
punched through the 5}in. plate, the shot breaking in the backing, 
but on the second day the same gun with a different adjustment 
of the windage, an 821b. steel long shot, and a 25 lb. charge, 
punched the strongest part of the Agincourt target, scat- 
tering angle irons, bolts, and teak in fragments many yards 
along the sands, Another round from the same gun—shot and 
charge as before—entered the 8in. plate, broke up in it, and 
bulged and cracked the back. But for the giving way of the 
supports of the unbacked plate it seems probable that its perfect 
penetration would have taken place. The first day's firing was 
under the direction of Colonel Freeling of the Ordnance Select 
Committee, acting under special orders from the War Office ; the 
second day’s firing was under the direction of Major Klercker, 
acting under special orders from the Government of Sweden 
and Norway. 

What the two great shots of the second day’s firing needed, to 
invest them with the highest scientific value, was the presence 
of Captain Noble with the screens and apparatus by which 
velocity is estimated at Woolwich and Shoeburyness. There 
would then have remained the easily mastered element of the 
relative force of the powder used as compared with the service 
powder. But Captain Noble was not there, for the reason, 
doubtless, that he had not been ordered. So, we repeat it, as a 
series of artillery experiments Mr. Mackay’s last effort has been 
thrown away. Were he to assert that his 6in. gun has done 
what no other 6in. gun would do, here is the position in which he 
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would find himself—the velocity of the shot was not taken. 
And what a crop of doubts spring out of the omission. Excep- 
tion might be taken to the 8in. plate, and also to the condition of 
the section of the Agincourt: in the latter case on the ground of 
the previous battering of the plates, and in the former case on 
the fact of the 8in. plate being an end cutting from a long 
plate. Then it might be insinuated that if the long shots did 
not exceed 82 1b. each, what proof is there that the charges were 
not in excess of 251b. and that the gun is not strained? Other 
doubts might be raised; we name these for the purpose of 
showing that, from no fault of his, Mr. Mackay, in the recent 
experiments, if not beating the air, has been firing into it. He 
has piped, the authorities have not danced. This is much to 
be regretted, and it is with satisfaction we record the fact that 
slighted, resolute, enthusiastic Liverpool,is on the point of 
laying the case of the Mackay gun before the Premier at 
Knowsley. An influential deputation will shortly ask that 
suitable facilities and encouragements may be at once accorded 
to Mr. Mackay at Woolwich and Shoeburyness. 

That high velocity is imparted to the Mackay projectiles is 
evident from the penetration of the Agincourt target and from the 
nearly complete penetration of the 8in. plate by a 6in. shot. 
Indeed the fact is all but indisputable, if the comparative 
velocities, at Shoeburyness, of the 12-pounder Mackay, and the 
12-pounder Armstrong are to be received as true. Thata perfect 
rotatory motion is imparted to the Mackay projectile was more 
than once demonstrated at the last week's firing; the uneven- 
ness of the elevation of the guns involving shot impact at a slight 
angle, whereby lines of rotation were broadly traced across the 
surface of the target shot holes. On some shot fragments the 
lines of rotation were also clearly marked. And, moreover, in 
sponging and loading the hand involuntarily turns with the sharp 
rifled twist characteristic of the guns. Whether the Mackay 
principle will admit of application to cast iron guns of large 
calibre may be shortly tried, as the Staveley Ironworks Company, 
through Mr. David Chadwick, have expressed their readiness to 
guarantee the manufacture of 15in. and 20in. guns, equal to the 
strains of Rodman guns of those calibres. The 15-inch 
Rodman now in the possession of the Government Mr. 
Mackay will undertake to convert to a “Mackay” for the 
moderate sum of £50. The Rodman so converted would then, 
in the opinion of Mr. Mackay, sustain with safety a 150 lb. 
charge of English powder. 

The condition of the four targets before the firing maybe shortly 








stated. The plate shown in our engraving on the extreme 
left, a 2hin., is on end, one edge resting on an upright 
l4in. by l4in. balk, which is supported by another 14in. 
by l4in. balk. The head of the plate is let into a third 
l4in. by l4in. balk, which is embedded in the sand behind. 
The plate is slightly bent in the centre by three indents 
from 12 lb. shot. The adjoining 5in. plate is on end, with 
both edges resting on I4in. by 14in. balks, which balks 
have corresponding rear supports with a common balk butt in 
the sand. The head of the plate is let into two more I14in, by 
l4in. bulks which are embeded in the sand behind. There is 
one 6in. shot hole through the plate with a back fracture of 17in. 
The next plates—the two horizontal ones, representing a section 
of the Agincourt—are well supported by two pairs of l4in. by 
14in. balks, which are held up from a balk butt in the sand. The 
lower plate is penetrated by three shots, the upper plate by two 
shots. The lower and the upper plates have each a bolt out, and 
the upper plate has also a bolt started. The 8in. plate is on edge 
upon two flat 14in. by 14in. balks and kept upright, first, by 
battens nailed infront and rear, and second bya 14in. by 14in. balk, 
which lets in the top. Additional supports, which, as we have 
stated, proved inadequate, were on Friday morning furnished 
under the direction of Major Klercker. 

The small gun is a 12-pounder, the centre gun the 6in., and the 
third gun the 8in. The front battery with these guns stood at 
seventy-five yards from the targets. A rear battery with iwo 
more guns stood at 200 yards from the targets. The five guns 
were all Mackay guns. 





Deatu oF Extas Howe. ---The American papers record the death 
of Elias Howe, jun., the inventor of the sewing machine. He 
died on the 3rd inst., at Bridgeport, Connecticut, and was born in 
1819, at Spencer, in Massachusetts. At the age of sixteen he went 
to work in a manufactory of machinery in Lowell. At the pay 
seventeen the closing of the mills in Lowell sent him ift, 
and he afterwards found work in a shop in Cambridge, where he 
was companion with his cousin, Nathaniel P. Banks, since 
governor of Massachusetts, Speaker of the House of Representa- 
tives, and major-general. From Cambridge he went to Boston, 
and worked in the shop of Ari Davis, where he first thought 


of the se machine. In April, 1845, he sewed a seam 
with his machine, and in May of the same year he had coinpleted 
his work. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





PATENTS—BUT BETTER PATENTS. 

Sre,—Your correspondent “ F. L.” expresses some surprise that 
no one will come forward to “tread on the tail of his coat,” but 
I think it is not difficult to find a reason for the little effect pro- 
duced by his effusions. I doubt not many of your readers believe 
that you admitted the communications of ““F. L.” as a comic 
element to enliven the otherwise dry matter contained in your 
columns, and the said communications certainly bear a strong 
resemblance to some which have appeared in other lighter periodi- 
cals, and which profess to have been written by co ndents 
residing at Colney Hatch. Before the serious nature of the attack 
has been fully understood, the number of ‘‘F. L.’s” letters has 
increased to such an extent that it has become an impossibility for 
your readers to wade through their contents to arrive at “‘ F. L.’s” 
meaning, more especially as the said letters consist of nothing but 
a collection of random assertions, without any proof of their sound- 
ness being advanced. I have read the whole of the said letters as 
they have appeared, and have been constantly disappointed at not 
arriving at the grand climax, which has always seemed to be im- 
pending. ‘‘F, L.” is like the ‘‘Great Duke of York,” celebrated 
in history, who marched his men “‘up a hill and then marched 
them down again.” However, without attempting bogey! to 
anitlyse the letters in question, I would take exception to the con- 
clusions in general arrived at by ‘‘F, L.”—and in the first place, 
most positively deny that, supposing England to be losing a great 
portion of her trade, that such loss is owing to her retention of 
the patent laws, as it must be obvious to the most superficial 
observer, that all the chief competitors of England have patent 
laws of their own, and that in proportion to their success in com- 
peting with England is the number of patents granted in their 
respective countries. The two classes that ‘ F, i> takes imme- 
diately under his paternal care are those of the “‘ poor deluded 
matiufacturers under patent law ” and the “ poor inventors.” Now, 
the fact is that the two classes which, qosertlin to “ F. L.,” are in 
opposition under the patent laws, and mutual sufferers thereby, 
aré, in perhaps one-half of the number of cases, combined in one, 
aud numbers of instances might be adduced of manufacturers 
who have founded fortunes on patent rights. The class of in- 
ventors who are not mantfacturers is, perhaps, that which 
nutibers in its ranks more particularly those who are indirectly 
sufferers from the action of the patent laws. A large proportion 
of thé patents applied for by this class of inventors, as well as to 
some éxtent by the other class, ate either totally impracticable, 
frivolous, or have been previously patented; the shelves of our 
libraties are by these means encumbered with a mass of worse 
than useless inatter, which serves to baffle the real inventor in his 
researches, atid which pives rise to complications in the adminis- 
tration of justice when the priority of claims is in question. The 
retiedy for this state of things is obviously twofold: In the first 
place it is advisable that patent agents should more generally have 
the qualifications necessary to be able to judge of the practi- 
cability or novelty of a supposed invention, and also the will to 
deter the would-be inventor from wasting his money in ‘* wax and 
parchment,” when such a waste is obvious to the agent. As it 
is, many are totally misled, and induced by excessive flattery and 
misrepresentation, to expend scores of pounds in the protection 
of ideas which, in many cases, a practical man could pronounce at 
a glance vo be utterly worthless. But if this is to be an argument 
for the overthrow of an institution, what institution could stand? 
Those inventors last referred to are the real ‘‘ poor inventors.” 

.In the second place, if is undoubtedly necessary that some 
degree of selection should be exercised in the granting of patents, 
even if a thorough search be not attempted. Because the corn 
taken to the Patent-office is mixed with such a large proportion of 
chaff, it is not advisable to throw the whole away. If “ F. L.’s” 
letters had been treated on this principle, then would he have 
employed his Saturday afternoons to no effect, and the copies of 
his letters would have remained with his other “ unpublished 
MSS.,” and have served for quotation at future times. It is the 
existence of this ‘‘chaff” which gives the opposers of the patent 
laws their best argumént, and if “‘ F. L.” wil advocate the intro- 
duction of a winnowing process, he will be supported by all real 
inventors. 

A better education of the working classes, and the public 
generally, in the first principles of mechanics, chemistry, &c., 
will greatly tend to diminish the number of worthless patents, 
and at the same time enable England to keep her ground in the 
competition with foreign nations. Your correspondent writes 
much in praise of the ‘** free trade in inventions” that we should 
have were the patent laws abolished; but is it a fact that such 
free trade would exist? On the contrary, could not numerous 
instances be adduced to prove that we should have less free trade 
than at present ? 

A case may be cited as an example of what would be likely to 
be the kind of free trade we should have, without protection, for 
inventions. Some years since a manufacturer invented machinery 
for making hooks and eyes, but did not, for some reason, patent 
the same; he kept the machinery locked up in a room, attended 
only by children, who were removed so soon as they showed any 
signs of understanding more than was required of them. I need 
offer fio comment on this.* 

Does free trade in inventions mean that the inventor is to spend 
some years of his life, and some thousands of pounds, in experi- 
ments, whilst manufacturers are waiting until he has perfected 
his plans, so that they can use them at once, without the same 
expenditure of time and money? Under this system of ‘free 
trade” inventors would be deprived of the time and means to 
develope their ideas—or, possessing both, would naturally object 
to their share of the public prosperity. No real case of actual 
loss to the public at large, through the existence of the patent law 
can, I think, be proved. On the other hand, how many processes 
which would be of great public utility have been lost for want of 
being recorded ? 

True, many have been re-discovered, but that docs not affect 
the question. Supposing the patent laws were to have existed, 
the whole history of manufacturing progress would present a 
succession of lost and re-discovered processes, and our manufactures 
could not possibly have arrived at their present state of develop- 
ment for the reason that, as every important step in the improve- 
ment of a manufacture is, under the present system, patented, 
and every detail permanently recorded, it is a step secured, and 
forms a starting point for the whole of the public to work from, 
in seeking further improvement, thereby preventing great loss of 
time and money, which would be caused by numbers going over 
the same ground. ‘‘F. L.” lays great stress upon the “taxing of 
the public for the benefit of inventors,” without commenting on 
the absurdity of the proposition, that the accumulation of a 
fortune by means of successful inventions is a taxing of the 
— any more than by pleading, feeling the public pulse, specu- 

ating, or manufacturing. I would remark that it mig ht be shown, 
did space permit, that the royalties paid to inventors, in the 
general average of cases, do not necessarily increase the 
cost of manufactured articles to the public. The case of Mr. 
Bessemer and the Prussians—so triumphantly marshalled forth 
by your correspondent—furnishes no argument against the patent 
laws, for the reason that the Bessemer invention was discovered 
and developed under the protection of the patent laws of Eng- 
land before it was appropriated by another country. To make 
the argument a sound one we must suppose Mr. Bessemer to have 


* [One of the largest firms in Birmingham employs very ingenious machinery 
in the manufacture of forks and spoons. This maeh nery cost an immense sum 
to bring it to perfection. It is not patented, no stranger is permitted to See it, 
and the few men employed in working it are paia large wages, and sworn to 
pat oy 7 regards its construction. We could cite many other cages if point. 





spent his time and money with the full expectation that the 
manufacturers of England and all other countries would act in 
the same manner as the Prussians;* the development of the dis- 
covery, if not the discovery itself, then becomes a question. As 
to “F. L.’s” stre —- =| bitters, he need not be told that the 
division of labour described in his short poem tends in a remark- 
able degree to cheapen the gun, and that it is furnished to the 
ublic at a much less than if any one of the workmen 
immortalised by ‘‘F. L.” had made the whole of the weapon. 
Although I have left untouched a large portion of ‘F. L.’s” 
letters—for example, his attributing so many national evils— 
including, for anything I know to the contrary, the cattle plague— 
to the action of the patent law, 1 must still conclude by apologising 
to yourself for the s Thave taken up in your valuable columns. 
Ps Smithy-door, Manchester, Epwarp K. Dutton. 
October 12th, 1867. 


PATENT LAW REFORM. 

Srr,—Knowing now that some public interest attaches still to the 
long neglected patent law discussion, and now that my powers of 
enlivening an otherwise deadly dull subject have been so very 
handsomely complimented by ‘* Nemo” (absit omen /), I ought to 
be in a much improved position to play the part of Brutus among 
current patent law doctrines a little while longer. I think, how- 
ever, for a mere friendly tilt I have done more than enough, and 
must not occupy your valuable space any longer. To some minds 
I have, perhaps, already conveyed the erroneous impression that 
in my judgment the highest function of intelligent men is to fur- 
nish profit for capital or inventions for imitators. I must not risk 
any more mi es of the kind. 

hs I am not a large consumer of newly invented goods—and 
would buy them, even though there were no law of patents at all, 
invariably from the origiaal inventor, who understands his business 
and deserves encouragetient, rather than from the dishonest and 
much less competent imitator, who, in selling me an article I never 
bought before, would cheat me, of course, quite as willingly as he 
overreached the former—my personal or selfish interest in patents 
is, after all, but very small, and since my leisure just now is grow- 
ing scarce, I beg to conclude with respectful thanks for your 
courtesy, and with the like acknowledgment to your correspondents, 
to whom I owe so many valuable hints r ing the p t state 
of opinion among reformers and would-be reformers. Next time 
I write I shall know much better where and how to direct the 
pleas I have hitherto kept out of sight. 

In order to ventilate the remainder of :ny ideas on State inter- 
ference with invention and inventors, I suppose I*shall have to 
write you, at some future time, another series of letters on the 
impediments in the way of reform, or on the causes that have led 
to the present overcrowding of the engineering profession; or on 
brains and parchment ponsidered as articles of commerce; or on 
the natural defetices of reer in knowledge; or on cheapness of 
cost prices promoted by inventions and cheapness of selling rates 
prevented by limited free competition; or on the legal protection 
of usuafructus, revenue, and value under the erroneous title of 
*‘property;” or on the depreciation of patterns, models, and ma- 
chinery through the rapid influx of improvements artificially 
hastened; or on pauperism in relation to the modern progress in 
extinguishing hand labour; or on over-production in relation 
to commercial panics, and the national encouragement of inven- 
tions in relation to over-production and short-time movements; or 
on the rise and decline of patent law; or on preliminary examina- 
tions, considered as provisional speculative inquiries, in whose 
favour any subsequent Chancery suits ought to be decided if any 
such arose; on the creation of a many Chancery suits considered 
as a means of avoiding a few; or on some similar text, for the sub- 
ject is almost inexhaustible. Meanwhile I have much pleasure in 
finishing this first instalment, on the deep slumber of decided 
opinions, on the continued inaction of inventors themselves, on 
the singular rarity of definite reform proposals, 

Comparing my primary aims with the results obtained, I think 
the best fruit of the season has been the repeated confession—that 
the question ‘‘lies in a nutshell.” In a singularly hard casing of 
public apathy the question does lie, and even after the unhoped-for 
success of my present venture, I am still not a little puzzled how 
to crack that shell. For, supposing one wrote dry common sense 
on patent law most persons would very like yawn over it, and when, 
for a change, one elects to try the powers of seasoned nonsense, 
one runs, again, the disagreeable risk of chaffing and being chaffed 
back, besides losing that precision of language which is so desirable 
in a scientific argument. Yet it is equally clear that something 
ought to be done besides wishing and hoping, and perhaps even a 
little too much in order to do enough. 

Notwithstanding the inevitable defects of my ex parte statements, 
I am conceited enough to hope that to sume of your readers I have 
at least given a fresh zest for the following passages from Mr. Mill's 
inestimable ‘‘ Essay on Liberty,” pp. 4 and 5 :—‘‘ There is, in fact, 
no recognised principle by which the propriety or impropriety of 
Government interference is customarily tested. People decide 
according to their personal preferences. . . . And in general 
those who have been in advance of society in thought and feeling 
have left this condition of things unassailed in principle, however 
they may have come into conflict with some of its details. They 
have occupied themselves rather in inquiring what things society 
ought to like or dislike, than in questioning whether its likings 
or dislikings should be alaw toindividuals, . . . The practical 

rinciple which guides them to their opinions on the regulation of 
non conduct is the feeling in each person’s mind that everybody 
should be required to achenhe, or those with whom he sympathises, 
would like them to act. Noone, indeed, acknowledges to himsclf 
that his standard of judgment is his own liking; but an opinion on 
a point of conduct, not supported by reason, can only count as one 
person’s preference, and if the reasons, when given, are a mere 
appeal to a similar preference felt by other people, it is still only 
many people’s liking instead of one.” 

On close examination, I doubt not it will be found that ihe 
likings and dislikings ruling in the patent law discussion are 
essentially those of buyers or of sellers of inventions. When one 
man proposes three years, another five years, another fourteen 
years, another twenty-one years, as the proper length of a patent, 
ofie may pretty safely venture a shrewd guess as to whether that 
man is a consumer, or a producer, or an admirer, or a victim of 
inventions. Beyond that, however, I fear it is anything but safe 
to guess any farther, so strong are the chances in favour of the 
particular pleader for reform not knowing his real reasons him- 
self. To know his own mind on the subject, really to know it, 
he ovight to have tested his own individual impressions against 
those of others—if possible, opponents—-and, by preference, the 
most extreme opponents. But how very seldom have patent law 
reformers hitherto enjoyed that valuable chance of doing so? In 
point of fact, have not the two parties suspected, and nicknamed, 
and disliked each other a deal too much to listen kindly and 
patiently to each other’s views ? 

I think it is owing to this unfortunate personal aversion that so 
few advocates on either side ever dare or care to say what they 
really do think. Although we are all sufficiently disgusted with 
the confusion as it stands, we still have not the proper confidence 
in each other to stake our reputations upon any reform proposals 
whatsoever. There runs through all the various propositions 
before the public, like a red tape, the phrase ‘‘I hope, I think, I 
believe ”—but who has ever boldly said ‘‘I know that this will 
surely work ?” 

Above all, everybody takes good care to give a wide berth to the 
law “‘asitis.” Itis obviously the law ‘‘as it ought to be” that 
occupies the popular mind. And yet I am firmly convineed that 
the present law is really as good as any law that can be built upon 








* (Mr. Bessemer has worked in secret for many years an invention which 
he felt be could not patent in safety. No one but the inventor ani two of his 
nearest relations has ever seen this machinery. We may add that the manu- 
facture has proved highly remunerative, Mr. Bessemer enjoying a monopoly of 
the article manufactured.—ED, E.]} 





the utterly rotten foundation on which the whole “ concoction” 


rests. But for the ore I must refrain from proving the point, 
for it is imperative that I should now copy ‘‘ the King of France with 
100,000 men.” I hope and trust your readers will kindly excuse 
Wicaid oar of tices wid ts post ollll Getper. tate the aperule- 
of them r still deeper into the spec 

i oF L.,” I beg lente | to recommend them “‘ Buckle’s 
History of Civilisation,” vol. i., pp. 275 to 280 for a ——- 


P.S.—Supposing you allow me to proceed when I find time, I 
should beg *‘ Nemo’s” permission to include in my omni-partial 
investigations also the comfort of the legal profession. As every 
human being likes to take pleasure in his work, why not also our 
fellow citizens, the lawyers? Assuredly it can be no pleasure for 
them to have to administer a law which every third man in the 
profession—and out of it too—understands differently from the two 
others. To my thinking they are as much interested as any one 
to get laws made which public Magee pore ny and respect and 
obey gladly. Of the present law of patents they know that it is 
universally grumbled at; and they know, of course, also that few 
persons would ble for grumbling’s sake. There must be 
reasons, and in the end no amount of hushing up and begging the 

uestion will ——— hide these reasons. At least not in a 
ree country like England. F.L. 


RAILWAY MANAGEMENT IN FRANCE, 

Str,—The paternal solicitude of the Imperial Government of 
France with regard to railway administration appears to be very 
badly appreciated by the public. The enclosed extract of a French 
paper ki Jourrier F,ancais, October 1st) will give you a fair idea of 
what is the public opinion with reference to state intervention in 
railway affairs:— 

“On lit dans le Temps :-- 

‘On avait cru, dans le premier t, que Vaccident du 
chennn de fer de Vincennes avait eu pour cause un affaissement 
du sol de la voie, déterminé par la pluie torrentielle tombée la 
veille. Les investigations offtcielles ont fait reconnaitre qu'il ne 
s’etaié produit aucun affaissement de terrain sur le lieu du sinistre, 
mais on n’est pas arrivé 4 découvrir les causes du déraillement. 

**Un de nos abonnés, qui voyage presque journellement sur le 
chemin de fer de Vincennes, et de qui la compétence nous est 
connue, nous adresse des observations faites par lui 4 plusieurs 
reprises, et dont voici la substance. 

‘** Notre correspondant a vu, sur le chemin de fer de Vincennes, 
les rails dans un état de désagrégation tel, du cété intérieur de la 
voie, qwil s’en détachait des lames d’une longueur de 30, de 40, et 
méme de 80 centimétres. C’est une phénoméne qui se produit 
fréquemment sur les fers étirés supportant des efforts réitérés. 
On comprend que les roues d'une | tive, engagées entre la 
portion principale du rail et cette bande detachée, arrivant au point 
ot la bande tient encore au rail, y monte comme sur un plan incliné, 
parvienne ainsi 4 la surface extérieure du rail, et que, dés lors, un 
déraillement soit facile. 

“*Sans affirmer que telle doive étre la cause de l’accident auquel 
il n’a pas assisté, notre correspondant aflirme avoir constaté a 
diverses fois le fait qu'il nous signale, et surtout le mauvais état 
habituel de la voie de fer de Paris 4 Vincennes. Nous croyons 
utile de donner la publicité 4 ces indications, car rien ne doit étre 
négligé de ce qui peut intéresser la sécurité des nombreux voya- 
geurs circulant sur les chemins de fer. 

** Avons-nous tort, lorsque sans cesse nous réclamons contre le 
peu de surveillance des agents du gouvernement? Nous ne 
pouvons nier cependant qu’aprés chaque accident il ne s’abatte 
alors sur les compagnies une nuée d'ingénieurs de contrdle, de com- 
missaires de surveillance. 

“** Cette fois encore il y eut des investigations officielles apres. 

“ Cet état de la voie, signulé par le correspondant du Z’emps, le 
gouvernement devrait-il le tolérer; n’expose-t-il pas, par son manque 
de surveillance, la vie des citoyens, qu’il a pourtant mission de 
protéger ? 

‘*Nous exposerons au public prochainement le rile de l’Etat 
dans la question des voies ferrées; c’est lui, lui seul que nous 
poursuivons.” 

The newspapers are full of similar protests. 

Some ten or twelve years ago it was pretty well known in the 
railway offices that inquiries were being made to ascertain whether 
it would be expedient for the Imperial Government to buy up the 
railways, or, at least, those that would be most useful for the con- 
veyance of troops, but it was found, after due investigation, that 
the purchase would drain the exchequer. The Government then, 
still wishing to secure the supreme control of the railways, had 
recourse to another expedient, namely, appointing its own engi- 
neers to supervise the whole system under most rigid instructions, 
either as inspectors on the part of the State, or as engineers to the 
companies (in the latter case the appointment was not compulsory, 
but the companies were advised, and so were some of the leading 
engineers who happened to be at that time civil engineers). 
Government engineers were thrust into the vacant situations, and 
in some instances vacancies were made for them. 

The usual pretext for State intervention is the accidents that 
occur, though very rarely, on the French railways, so that when- 
ever a casualty is reported on a line the whole statf is on the look 
out for an ‘‘arrété,” a ‘‘ réylement,” or a **circulaire.” 

All this has caused some dissatisfaction, although it must be 
admitted that the new functionaries are very attentive to their 
duties, and many of them are men of great talents and energy. 
As to the civil or free engineers, they are gradually leaving the old- 
established railways for lines of ‘‘local interest,” where there is 
a wide field for them. VIATOR. 











PRACTICAL ENGINEERS’ TECHNICAL EDUCATION. 

§1rr.—1 am much flattered by G. G.’s notice of my letter of last 
month, but I beg toinform him that he misinterprets it. He makes 
me appear to say that a student need only learn the decimal system 
to become an engineer, which is absurd. After several years’ expe- 
rience at home and abroad, I am of opinion that neither the 
decimal system, nor G. G.’s counting-house education, nor any 
other hobby, will make an engineer. This is what makes one: 
six or seven years devoted to the sciences, including grammar and 
arithmetic; then two or three more to some sort of apprenticeship 
in one or two branches, at most, of the profession; then work, 
hard work; and, in addition, you must have talent, assiduity, and 
integrity, if you wish to succeed in your career as a C.E. 

I am not a thick-and-thin admirer of the decimal system; I have 
good reasons to believe, however, that it is spreading all over the 
Continent, and should therefore be taught, if not practised, in 
England. But Iam, most emphatically, a hater of old-fashioned 
mensuration, because of its intricacy; the time and labour lost in 
learning it would be far better spent, surely, in acquiring the 
rudiments of the natural sciences, without which an engineer 
cannot do much in our days. 

Returning to G. G.’s counting-house system, I quite agree with 
him that a certain experience of book-keeping is very useful, 
especially to manufacturing engineers. Few engineers can make a 
correct estimate, not being sufficiently acquainted with the prices 
of labour aud material; and I think that many ought to learn book- 
keeping by double entry before attempting to check the accounts of 
public companies. But if your engineering student is to spend a 
few years in a counting-house, when will he find time for what may 
be strictly called the professional education ? 

Southsea, October 14th, 1867. B. O. W. 


THE SupPLy oF Coat.—The coal extraction of the United King- 
dom has made enormous strides during the last twelve years. In 
1855 the quantity raised was 64,453,079 tons ; in 1856, 66,645,450 
tons; in 1857, 65,394,707 tons; in 1858, 65,008,649 tons; in 1859, 
71,979,765 tons; in 1860, 84,042,698 tons; in 1861, 83,635,214 tons; 
in 1862, 81,638,338 tons; in 1863 (when Sir William Armstrong 
raised his warning voice), 88,292,515 tons; in 1864, 92,787,873 tons; 
in 1865, 98,150,587 tons; and in 1866, 101,630,543 tons, 














Oct. 18, 1867. 


THE ENGINEER. 


339 








RAILWAY MATTERS. 

Ir is stated that the Queen’s journey to or from Scotland costs 
upwards of £2000. The distance from Windsor Castle to Balmoral 
is 602 miles, which is usually performed in nineteen hours. 

Aw Act was passed in the United States during the last session, 
by which it was enacted, under severe penalties, that railway 
employés should be compelled to wear a particular dress, to dis- 
tinguish them in the execution of their duty. 

Mk. SMITHELL, of the Lancashire and Yorkshire Railway, has 
been _oon manager of the Caledonian Railway, in lieu of 

ohnston: 


Mr. C. e, resigned from bad health. The salary is £2500 
ae Ld year and £3000 per annum afterwards, with an assistant 
a . 


THE important Bavarian line from Munich direct to Ingolstadt, 
on the Danube, is finished, and will be opened for public traffic in 
the course of the present month. Next year the equally important 
extension to Gunzenhausen and Pleinfield will also be completed, 
and will then enable the direct conveyance of goods and passengers 
between Munich, Nuremberg, and Wiirtzburg. 

THE underground railroad has carried in six months’ time over 
12,000,000 passengers, or about three times the population of 
London. The actual number transported over the line since its 
opening in January 1863, is about 70,000,000. The line is only 
three and three quarter miles long ; and was constructed at an 
enprmous cost, but makes good annual returns in dividends. 


THERE is a probability, it appears, of the work being soon com- 
menced of converting the b: gauge of the Great Western, from 
Hereford to Gloucester, into a narrow gauge. By those who are 
competent to judge this is considered a step in the right direction, 
both as regards working economy and increase of traffic, and 
many look to it as a certain indication of the ual adoption of 
= narrow gauge over nearly the whole length of the company’s 

es. 

A CONSIDERABLE quantity of railway senger carriages of a 
novel construction bave been ordered by the Prussian Government, 
to serve in times of peace for ordinary travelling purposes, but 
which, in case of war, by a very trifling alteration can be converted 
into movable hospitals for the conveyance of the wounded. It is 
further intended to alter the build of the ordinary railway goods 
vans and covered wagons, so as to make them better adapted for 
the conveyance of horses, artillery, and milit stores. A com- 
mission of technical and scientific officers hea boun appointed to 
carry out this intention. 

Some idea of the extent to which the wants of the public are pro- 
vided for in railways may be found from the fact that at the present 
time there are fifty-three passenger trains running daily between 
London and Manchester direct. Of these twenty are provided by 
the London and North-Western, fourteen by the Great Western, 
and sixteen by the Midland. To these may be added eight daily 
trains by the more indirect route of the Great Western, making in 
all sixty-one trains between London and Manchester daily. Under 
more economical arrangement ten trains each way daily ought to 
suffice for the whole traffic. This would set free forty trains per 
day, or save nearly 2,500,000 train miles in the year. Taking the 
cost of the service at the low rate of 2s. per mile, this would effect 
@ saving to the shareholders of a quarter of a million per annum, 
and would provide a very welcome addition to the dividends, while 
it would afford ample accommodation for the public. Between Paris 
and Marseilles there are only eleven trains per day. 

From the London, Chatham, and Dover Railway return we find 
that the number of passengers carried during the last half-year 
was 4,950,681, or 878,945 more than in the corresponding half of 
last year. The accounts show that on the general undertaking, as 
distinguished from the Metropolitan Extension, the deficiency for 
the half-year, exclusive of the interest on the Victoria Station 
Improvements, capital interest on loans or surplus lands, and 
unpaid purchase money, is £78,616. The total deficiency on 
revenue account, up to June last, was £500,270. On the Metro- 
politan Extension the deficiency for the half-year, also exclusive 
of the items above named, was £31,986. In the working of the 
Crystal Palace and South London Junction Railway a loss was 
incurred on the half-year of £1440, for which the Crystal Palace 
and South London Junction is indebted te the London, Chatham, 
and Dover. The liability for losses in working this new line now 
amounts to a total of £13,921. 

It is to be feared that the Belgian metallurgists who accepted 
obligations for work and labour done by them for Spanish lines 
will find themselves grievously disappointed by the financial 
results which they have entailed upon themselves in consequence. 
A most important announcement has been made this week —that 
the Northern of Spain Railway Company has been compelled to 
suspend payment of the interest which became due upon its obli- 
gations on October Ist, the suspension taking place for the best 
all reasons—because the insufficiency of the traffic, and the hea 
interest payable on the large floating debt due to the Spanis 
Credit Mobilier, deprive the directors of sufficient funds with 
which to meet the company’s liabilities. The company is the 
second large railway undertaking in Spain, and great rejoicings 
took place when it was opened throughout for traffic early 
in the autumn of 1863. In four short years this unfortunate line 
—which is a fair representative of most of the railway enterprises 
of Spain—has involved those associated with it in disaster and 
disappointment. 

THE directors of the London, Chatham, and Dover Railway 
Company have issued their report for the half-year ending June 
30th. The directors say that, having so recently entered upon 
their duties, they forbear at present from going into any details 
with reference to the accounts or to the prospects of the company, 
but they express their satisfaction at the considerably increased 
traffic, which is of such a nature and extent as to show that the 
line is growing in favour. The gross receipts for the half-year 
have amounted to £227,523 4s. 7d., showing an increase of £6061 
Os. 1d. over the corresponding period of 1866, while the working 
expenses have diminished by £5438 1s. 3d. The receipts of the 
steamboats for the half-year show an increase of £6901 16s. 2d. 
With regard to the creation of the new stocks authorised by the 
late Act, the directors announce that they will at a future period 
ask the mortgagees’ assent to the issue of the A debenture stock 
in the terms specified. They will also be prepared, on and after 
the 30th of October, to issue deferred dividend warrants for 
arrears of interest to 30th of June last, or they will, at the option 
of the holder, issue the amount in B debenture stock. 

Tue extension for the main line of the Midland Railway at 
Cudworth to Barnsley is now being pushed forward with the 
greatest activity, some operations of the line, which is scarcely five 
miles in length, being very heavy, including a viaduct 1022ft. long, 
the diverting of two roads, and the making of a new street, whilst 
the line of rails is carried over the South Yorkshire Railway at 
Barnsley, and stops a level crossing of the latter. In Barnsley the 
line passes through the town on strongly-built stone piers, start- 
ing at the gasworks, and extending in length upwards of 400 
yards, the rails being supported by wrought iron girders, light in 
em, but of great strength. The viaduct, near to Hoyle 
Mill, is probably one of the handsomest pieces of engineering on 
the Midland system. It commences on the Cudworth side, in a 
picturesque and nicely-wooded spot, and, crossing the Barnsley 
Canal, passes along the fertile valley not far from the ruins of the 
ancient priory of Monk Bretton, and then, spanning the river 
Dearne, terminates within a few yards of the cupola shaft of the 
Oaks Colliery. Seen from almost any point, the viaduct, from its 
lofty situation and light and airy appearance—the iron girders 
looking like mere lines, when seen at a distance—is in the highest 
degree attractive. It consists of no less than thirteen openings, 
ten of them 60ft. in length, two 93ft., and one 30ft. There are 
three stone piers, one 40ft., one 41ft., and a third 10ft. long, with 
two abutments, one 45ft., and the other 10ft. long. The greatest 
height from the ground is 86ft.,and the works are estimated to have 
cost more than £30,000, 





NOTES AND MEMORANDA. 


A GERMAN writer estimates that an acre of good buckwheat will 
yield 141b. of honey daily. 

THE aggregate production of gold in the world for eighteen 
years past, is £668,300,000, of which the Pacific States and terri- 
tories yielded nearly one-third, while Australia and New Zealand 
produced nearly one-fourth. 

AccoRDING to Mr. Platt the number of spindles employed in 
Great Britain in the manufacture of cotton exceeds 36,000, 000. 
When in good work, as —_—- 63,994,602 miles of thread are 
made working day of ten hours, or sufficient to encompass the 
earth four times in every minute. 

THE oldest wooden house in the United States is the Minot 
House, Dorchester, Massachusetts. It was built in 1633, and rents 
for 80 dols.a year. It was the headquarters of General Washing- 
ton for a season during the revolution, and was once defended by 
Mrs. Minot alone when attacked by Indians. 

GELATINE mixed with glycerine yields a compound, liquid when 
hot, but becoming solid by cooling, at the same time retaining 
much elasticity. Bottles may be hermetically sealed by dipping 
their necks into a liquid mixture, and repeating the operation 
until the cap attains any thickness required. 

IN ounyins out the project of making a modification of gold 
coins of different nations, the French Government propose soon 
to issue a new coin of the value of twenty-five francs, which will 
nearly correspond with ten Austrian florins, the English sove- 
reign, and the American five-dollar gold piece. 

NEw postage stamps of four different styles are being prepared 
in Paris for the Egyptian Government. ‘The first denomination 
has on its face an engraving of the pyramids; the second, a represen- 
tation of Cleopatra’s needle; the third, a picture of Pompey’s 
pillar; and the fourth, a vignette of the Sphinx. 

WHEN M. du Tremblay attempted to use the vapour of ether in 
combination with steam, it was found that although considerable 
economy resulted, the joints, though steam-tight, were not ether 
tight, and the engineers had to use safety-lamps in the engine-room 
to avoid being blown up. The whole scheme failed as a result. 

THE sugar product of Brazil, according to the report of the 
English consul, Mr. Morgan, though formerly almost entirely the 
product of slave labour, does not appear to have suffered from the 
abolition of slave traffic. Last year’s exports amounted to 48,000 
tons, while.the average of the preceding twenty-five years was 
only about 41,000 tons, 

THE invention of the organ is attributed to Archimedes, about 
220 years B.C.; but the fact does not rest on sufficient authority. 
Ammonius states that organs were used in the Western churches 
by Pope Vibatianus, in 658. It is affirmed that the organ was first 
known in France in the time of Louis I., in 815, when one was con- 
structed by an Italian priest. 

Since the year 1812, when the first load of anthracite coal was 
taken back to Philadelphia and given away, the production conse- 
quent upon an extended demand has ine with great regu- 
larity, and now it reaches from ten to twelve million tons a year. 
It is estimated that in ten years it will have reached the enormous 
annual production of twenty million tons. 

Ir is asserted on the strength of recent measurements that the 
Pyrenees have, during the last twenty years, lost 30 metres in 
altitude. Supposing the depression to continue, after the lapse of 
1000 years the chain that separates Spain from France will realise 
the celebrated words, ‘‘Il n’y a plus de Pyrénées,” by disappear- 
ing altogether, in which case the Ebro will fall into the Lay of 
Biscay instead of emptying itself into the Mediterranean. 

Dr. Biscnorr, of Munich, has just published a series of 
lithographic plates, comparing the skulls of the gorilla, 
chimpanzee, and orang-outang. i rom a measurement of thirty-five 
crania, he found the maximum internal capacities to be of the 
gorilla, 28°37 cubic inches; chimpanzee, 28°07 cubic inches; orang- 
outang, 35°07 cubic inches. The last is said to be the largest 
monkey skull ever brought to Europe. The human skull has 
rarely, if ever, a capacity of less than 65 inches, and attains its 
maximum in 114 inches cubical capacity. 

THE yearly production of pig iron by the furnaces of Great 
Britain forty years ago was a little under 700,000 tons, and that 
of the United States the same year, about one-fifth as much, or 
140,000 tons. The production last year may be taken in round 
numbers for Great Britain 5,000,000 tons, and the United States 
at 1,250,000 tons, showing an increase the effect of which upon 
the whole world cannot be estimated by mere figures. The total 
product of the world at the two periods may be stated at a little 
over 1,000,000 tons forty years ago, and at 9,000,000 per annum at 
present. 

AccoRDING to a Tasmanian paper the Norway rat has completely 
extirpated the native rat in New Zealand. The English house fly 
is also extirpating the native blue-bottle, and settlers carry the 
English house fly in small boxes to their settlement to destroy the 
native fly. The English weeds crush out of existence the hardiest 
indigenous plants in that colony. The white clover from England 
is extirpating the New Zealand flax plant, and English annuals 
destroy New Zealand perennials, The pigs which Captain Cook 
landed in New Zealand have so multiplied that landlords offer 
rewards for killing them. 

A curtous work has been published in Breslau lately by a Dr. 
Herman Cohn, giving the result of an examination of the eyes of 
10,060 school children. The proportion of short-sighted children 
was 17°1 per cent., or 1730 among 10,060. No village children 
were found to be short-sighted until they had been some time at 
school—at least half a year. Dr. Cohn attributes the evil in a 
great measure to the bad construction of school benches, which 
force the children to read with their books close before their eyes 
and with their heads held downward. The obstinate adherence 
to the ancient Gothic character in printing and writing, to which 
Englishmen are generally inclined to attribute the prevailing near- 
sightedness of Germans, is not alluded to by Dr. Cohn. 


Tue Foxdale Mine, in the Isle of Man, is already one of the 
richest lead and silver mines in Great Britain, but its value has 
been very much increased by the discovery of an ore hitherto un- 
known to exist in the Isle of Man. The name of the ore is Fahlerz 
(tetrahedrite). It yields an immense amount of silver, and prac- 
tical miners say that when this ore is found in a mine it is increas- 
ing in value as it gets deeper. The principal place where the ore 
is found is the Hartz mountains. The Fahlerz of the Foxdale 
mines is found to exhibit the same tendency to b coated 
with copper pyrites that is elsewhere observable, and the gangues 
accompanying it —spathose iron and quartz —are all similar. 
During the past year lead and copper ores to the value of £33,475 
have been raised at this mine. The cost of labour, materials, &c., 
was £29,416; and dividends to the amount of £5600 have been paid 
to the shareholders. : 

A HUMAN skull was found in a shaft sunk on a mining claim at 
Altaville, near Angelo, Calaveras County, U.S., by a Mr. James 
Matson. Mr. Matson states that it was found at a depth of about 
130ft., in a bed of gravel 5ft. in thickness, above which are four 
beds of consolidated volcanic ash, locally known as “lava.” These 
voleanic beds are separated from each other by layers of gravel, 
described thus:—1, Black lava, 40ft.; 2, gravel, 3ft.; 3, light lava, 
30ft.; 4, gravel, 5ft.; 5, light lava, 15ft.; 6, gravel, 25ft.; 7, dark 
brown lava, 9ft.; 8, gravel, 5ft.; 9, red lava, 4ft.; 10, red gravel, 
17ft.; total, 153ft. The skull was found in bed No. 8, just above 
the lower stratum of lava. It was covered, and partly encrusted 
with stony matter. The portions preserved are the frontal bone, 
the nasal bone, the su i bone of the right side, the 





| malar bones, a part of the temporal bone of the left side, with the 
| mastoid process and zygomatic process, and the whole of the orbits 


of both eyes. Professor J. D. Whitney read a paper on the sub- 


ject of this discovery before the California Academy of Sciences, 





MISCELLANEA. 


A Curcaco firm advertised certain agricultural implements in a 
Buenos Ayres paper as an experiment. The result was an order 
from that country for 30,000 dols. worth of goods. 


THE Emperor of Russia has ordered the establishment of a com- 
mission charged to inquire into the best means of extracting and 
employing anthracite coal from the rich beds in the territory of 
the Don Cossacks. 

THE secretary of the Sun Fire Insurance Office stated to the 
Commons’ Select Committee of last session on fires, that he con- 
siders that carelessness in using lucifer matches causes to that 
office a loss of £10,000 a year. 

THE iron mines of Lake Superior are becoming a property of 
great value. In 1856 they _—- 11,594 tons of ore, which in 
1866 had increased to 306,252 tons. e iron deposits there are 
said to be very extensive and easily worked. 


STEEL pen manufacturers in Birmingham employ 380 men and 2000 
women and girls; 98,000 gross of pens are turned out weekly, in 
which ten tons of steel, worth £3000, are used. Thirty years ago 
na pens were sold at 5s. per gross, they now bri oul 1jd. to 


THE iron armour-plated screw steamship Northumberland, 26, 
Staff-Commander Robert B. Batt, at Devonport, is ordered to have 
her five masts reduced to three, When the Admiral’s ship the 
Siesta, returns froth her cruise the same alteration will be made 
in her. 

A FIREMAN’S protector, recently tested in Quebec, consists of a 
finely perforated brass ball attached to the nozzle about where it 
joins the hose, so as to present itself towards the fireman when 
playing upon the fire, and throw over him a heavy spray of water 
as a protector from the heat. 

THE Cleveland Institute of Engineers made their last excursion 
on Tuesday. They inspected the engineering works connected 
with the improvements in the lower reaches of the Tees, and then 
spent a short time in the neighbourhood of Hartlepool. A dinner 
at the last named place finished the day. 

INTERESTING samples of paper made from New Zealand flax 
have been fereunied to England, While rather highly coloured, 
the flax paper has a singularity of texture and strength which 
suggests an excellent paper for bank notes. The colouring matter 
has been removed by chemical means, leaving the pulp as white as 
that of ordinary cotton rags. 

A NEW diamond tract has been discovered sixty-five miles from 
Catalao, in the district of Santo Antonio de Rio Verde. Several 
first-class stones have been picked up, some of them 55 grains in 
weight. Diamond washers were flocking to the spot. Five hun- 
dred were already there, and the number was continuously on 
the increase. 

THE Athencum states that her Majesty has written to Lord 
Derby, suggesting that a fitting provision should be made for the 
widow of Professor Faraday. Nothing has yet been done in the 
way of fixing the sum to be secured to the bereaved lady, but our 
readers may be sure that it will be such as England should propose 
to the relict of one of her foremost men of science. 

AT one o'clock on Friday the Bridge House Estates Committee 
and other gentlemen descended to the bottom of the caisson of the 
pier No. 3 of the new Blackfriars Bridge, for the purpose of 
depositing the solid square block of Portland stone, in weight 
about two tons, intended as a foundation stone. The chairman, 
Mr. Richardson, laid the stone with the customary formalities, 


THE sulphur mines of Italy are producing 300,000 tons per 
annum, representing, in a crude state, a value of £1,200,000. he 
greater = of this supply comes from Sicily. The separation of 
the sulphur from the gangue is always effected by liquidation, the 
necessary heat for the fusion being obtained by burning a portion 
of the ore; by this method only ten of the thirty parts of sulphur 
are obtained pure. 

Reports of gold deposits in the new possessions recently ac- 
quired by the United States from Russia are still coming in. The 
latest is contained in a letter to Secretary Seward from Mr. Berry, 
of Oregon, who relates that a party of explorers found in the 
Stickteen river, 300 miles from its mouth, gold and silver deposits 
of great wealth, also rubies and agates, and on Bristol river copper 
and coal indications. 


THE boiler of her Majesty's gunboat Teazer, used for some time 
by Mr. Richardson experimentally in Woolwich dockyard, for the 
purpose of testing the capabilities of petroleum for steam use, is 
ordered by the Board of Admiralty to be retained for a course of 
further trials to complete the experiments. The fire-boxes will 
require considerable alteration to suit them for liquid fuel, being, 
as at present constructed, too large. 


Tue trading community of Cleveland are becoming fully alive to 
the necessity for increased dock accommodation at Middlesborough, 
and we notice that the Tees Commissioners and others are urging 
the railway company to put the extensive scheme into operation as 
early as possible. The trade of the place absolutely demands 
improved facilities for shipping, and it is to be hoped that the 
present movement may be successful, 


AN objection made against Bessemer steel is that the ingots on 
cooling are full of blow-holes. To obviate this moulds are now 
used which rotate slowly on their axis after the metal is run in. 
The effect of the movement is to favour the escape of gas at the 
centre of the mass, which retains the molten condition longest, 
and to produce complete consolidation. Polished sections of an 
ingot cast under rotation exhibit but few or none of the black 
specks common in other specimens, supposed to result from the 
air bubbles or blow-holes, as they are called in some foundries, 


Wirt regard to French exports the amount stands thus:—For 
July, 1867, 239 millions; for the eight months (January Ist to 
August 31st, 1867), 1922 millions; 1866, 216 and 2095 millions; 
1865, 267 and 1888 millions; 1864, 257 and 1960 millions; 1863, 
212 and 1642 millions; 1862, 270 and 1401 millions; and 1861, 154 
and 1244 millions. The returns give an increase of 23 millions for 
July, 1867, over the same month of 1866; but as the eight months 
of the current year show a difference of 173 milllions in favour of 
1866, that month is a favourable exception. 


Tue inhabitants of Brierley Hill having been refused a reduction 
in the price of gas of from 4s. 7d. to 3s. 9d., have pledged them- 
selves to burn lamps instead of gas. The consequence is that 
nearly the whole of the houses in Brierley Hill, Quarry Bank, 

srockmoor, and Hart’s Hill, are lit up without the aid of gas. 
Shopkeepers use lamps, which they say are satisfactory, and cost 
less than gas, whilst ordinary houses use candles or lamps, accord- 
ing to taste. The movement has been very complete. The direc- 
tors of the company have intimated that as the demand for gas 
becomes less the price must advance. 


On analysing the returns of the foreign trade of France from the 
1st of January of the present year to the 31st of August—a period 
of eight months—as compared with the same period in 1861 and 
1866, we find that in 1867 it amounted to 267 millions of francs 
for July, and for the eight months to 2072 millions; in 1866 to 
230, and 1831; in 1865 to 228, and 1692; in 1864 to 271, and 1854; 
in 1863 to 205, and 1553; in 1862 to 181, and 1464; and in 1861 to 
199 and 1381 millions; showing an augmentation in exports of 
37 millions for the month of July, and 241 for the whole period. 
Under the head of ‘articles of food” (objets d’alimentation) there 
were imported during these eight months to the value of 176 
millions of francs more than in 1866, Of these 176 millions 102 
are set down to the account of corn, 26 to cattle, and the rest to 
wines, sugar, oil plants, butter and cheese, meat, fish, &c. The 
remaining 65 millions are divided between raw material, standi: 
for 37 millions, other merchandise not specified, and manufacture 
articles imported to the amount of seven millions. 
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PUBLISHER’S NOTICE. 
According to the new postal arrangements between this 
country and the United States, the postage on each copy 
. of THE ENGINEER sent to America will be 4d. in future. 
Consequently, the annual subscription for Tak ENGINEER, 
delivered post-free in the United States, will be £2 2s., 
instead of £1 11s. 6d. 


— 
TO CORRESPONDENTS. 

*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
compels us to go to press at an early hour on the morning of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week. 

*,* Letters intended for publication must be accompanied by the 
names and addresses of the writers,not necessarily for insertion, 
but as an evidence of good faith. 

N. D, Y¥.—We have an engraving of the tool in hand, 

'T. H.— We will endeavour to procure the particulars you require. 

A GRINDER (Emery Stones).—A letter lies at our office for this correspondent. 

ADDRESS WANTED.—A correspondent wishes for the address of Mr. Ti 
maker of self-acting lubricators. 

A REGULAR SUBSCRIBER.—“ Bourne's Catechism of the Steam Engine,” from 
any London bookseller, price about 6s. or 78. 

F. D. W.— Write to the secretary, Mr. Noad, Alderman’s-walk, E.C. Unless you 
have some interest you have small chance of success. 

W. E. H. (Grantham).—The idea is not new. It is not feasible, practically 
speaking. We need hardly add that it is not wortha patent. 

J. J. T.— How could a strap or its equivalent be dispensed with in inside-cylinder 
engines? Cottars are used for adjustment. The small ends are solid. No, \924 
24th July, 1866. 

Iota.—A few of the back numbers of THE ENGINEER are obtainable in each 
year, The paper is out of print so far as complete sets of unbound copies for 


— 





any year are concerned, 

W. M. P.—The rings “ scroop” because they do not fit the piston grooves closely 
enough endways, and they consequently move on the body of the piston, There 
1s no book on engine-driving. 

T. H. (Wigan).—ZJ/ you will be advised by us you will not think of taking out a 
patent unless you are in a position to push the invention, and are prepared to 
spend a great deal of money over it. 

J. P.—ZIt was oficially stated that the Exhibition would close on the 1st of 
November, but it is rumoured that it will be kept open for a fortnight longer. 
We are unable to say whether this statement is or is not correct, 

B, T.—THE ENGINEER. There is no separate treatise on the steam engine which 
contains any examples of very recent practice}; no treatise of any kind which 
contains so many illustrations of steam machinery as the last four volumes of 
this journal, 

GARIBALDI.—You would find on a little examination that your scheme would not 
answer. Four acres are not enough to support a man and his family, however 
well it may be farmed, bit it is quite large enough to prevent him from attend- 
ing properly to other pursuits. The subject is hardly suitable for discussion 
in our columns, at all events as you have put it. 

VALENTINE.— When you speak of up and down, what do you mean? Thereisno 
up and down except as regards the earth itself—so long as that is beneath our 
feet we are “up.” The velocity of the earth at the equator is approximately 
24,000 miles in twenty-four hours, The centrifugal force generated does act, 
no doubt, io lighten bodies on the earth; thus,a pendulum to beat seconds at the 
equator must be longer than i! would need to be at or near the poles, 





JOINTING CAST IRON TANKS. 
(To the Editorof The Engineer) 

S1r,—Can you or any of your corresp kindly inform me 
how to make the joints in cast iron tanks—or, rather, o: what material—to 
resist the action of caustic alkali, or soda? We have three large cast iron 
tanks, with the joints made of iron cement and a very small quantity of sal- 
ammoniac, and they had from three to four weeks to set, being to all appear- 
ance as hard as the tank itself; but after the liquor was let in and stood for 
about two hours the tanks leaked all over, and the iron cement became quite 
black and perished. The information would be very valuable, as we have lost 
about a hundred pounds’ worth of alkali. Lead won't stand, nor hydraulic 
cement. A PAPEX MAKER 





A STRANGE CRAFT. 
(To the Editor of The Engineer.) 
S1r,—I am sorry to see by Mr. Buckland’s letter in last week's ENGINEER 
that the original mis-statement respecting the designi of the engines of the 
Mystery must have come directly, or indirectly, from himself. 

Any credit that might fairly be due to Mr. Buckland I would be most will- 
ing he should have accorded to him, but I cannot see any fairness at all in 
that, after a successful result has been achieved, he should try to step in to 
take the credit, ifany. Those who would have the praise should share the 
blame ; and I venture to say that for any!shortcomings Mr. Buckland would 
not have considered himeelf at all liable. 

The designer of any engines would, doubtless, be able to produce some sort 
of a drawing ofthem. If Mr. Buckland is able to send you, within a reason- 
able time, an authenticated tracing of the Mystery’s engines, or of any 
material alterations he caused to be made in the patterns, and thereby added 
to their efficiency, you are at liberty to believe that what [ have stated is not 
correct ; but if, on the other hand, he cannot comply, I shall place a tracing at 
your disposal, and will ask you to believe that he has no right whatever to 
couple his name with the performance of any engines made at my works. 
GEORGE BUTCHARD, 





Milton Ironworks, Gravesend, October 16th, 1867. 
[This correspondence must end here.—ED. E.] 


MEETING NEXT WEEK. 

SOCIETY OF ENGINEERS.—Monday evening, October 2Ist, 1867, at half- 
past seven, p.m.—Discussion on Mr. Ewing Mathieson’s paper, “On the 
Quality of Iron as at present used ;” and, should time permit, a paper will be 
read by S. W. Worssam, jan., “ On Mechanical Saws.” 
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On the 10th inst., at Sneinton, Nottingham, JACKSON GOLDING, Esq., 
C.E., eldest son of EDWARD GOLDING, Esq., of Hampton Court, Middlesex, 
and Rochester, to ELIZABETH, daughter of JOSEPH HARRIMAN, Esq., of 
Nottingham. 
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THE METROPOLITAN RAILWAY. 

We do not conceal our opinion that the directorate of 
the Metropolitan Railway have been most grossly and 
unjustly maligned. Straining to the uttermost the results 
of some few casualties which have occurred on that line, 
the directorate have been held up to public opprobrium as 
men who, negligent of their duties, recklessly subject the 
public to any amount of danger, unmindful of aught save 
dividends. This is most untrue, and it is most unjust. 
The scheme of the undertaking was novel, and being so 
the carrying of it into effect must involve untried con- 
ditions. No reasonable individual had a right to expect, 
or would have expected, perfection in the instance. 
Many defects and shortcomings could only be made known 
through experience, and remedied by special aids revealed 
by time. Amongst the number of these defects the .one 
to which major prominence is accorded at the time being, 
is the atmospheric impurity of the tunnel. It is the one to 
which we p on this occasion to address ourselves 
exclusively, and from the tenor of our opening remarks, 





the directorate cannot fail to see, and the public we 
hope will see, that we are actuated by a sincere de- 
sire to expound the rigid truth as made known by 
science for the advantage of both. Scientific evidence 
has the advan over moral evidence that, within 
the limiting conditions of any given postulate, conclu- 
sions are linked to premises in a most conclusive way. 
In questions of moral debate, and especially of poli- 
tical debate — the chief pabulum of general newspaper 
literature—one never knows when he has arrived <t truth; 
but it is otherwise with matters of science. Failure to 
apprehend this discriminative fact is a marked character- 
istic of many—we would even say most—of the so-called 
scientific contributions to the general newspaper press. 
The public were scared or Ratt according to the varied 
endowments and complexions of their minds, by the grave 
announcement, made in editorial type, to the effect that 
choke-damp existed in the Metropolitan tunnel, and might 
any day change to fire-damp. There are some statements 
so replete with absurdity that they choke the gorge of 
laughter and pass by in silence. A charity boy who had 
thumbed his scientific primer could have told the editorial 
Minos or Radamanthus that choke-damp exists every- 
where, so to speak; wherever an animal breathes, or a coal 
or wood, or gas fire, or even a lamp or candle burns, there is 
and must be choke-damp. The question is not whether 
choke-damp be present in the Metropolitan tunnel, but 
whatistheamountof itspresence. When the writer or writers 
—the magniloquent “ we ”—went on to state that the afore- 
said choke-damp might change to fire-damp any day, then 
the climax of absurdity was capped, the pinnacle of non- 
sense was complete. Had the writer of that article con- 
fined his regards to big gooseberries and rock-incarcerated 
toads he would have been a useful man in his place, In 
time he might have aspired to chronicling ravages of the 
“devouring element,” the electric fluid of pet parsons, 
fancy frocks, trains, crinolines, chignons, and women’s 
rights. As a scientific writer he was wholly out of place; 
yet, addressing himself to fools according to their folly, he 
as caused some anxiety, and done some mischief. We 
hope that the directorate of the Metropolitan Railway, in 
vindicating themselves before the public, will not en- 
deavour to prove too much. ‘They are awaiting the result 
of an analysis of air taken from the railway, and we tell 
them, by anticipation, that the result of that analysis will 
prove next to nothing at all. We know the mode of con- 
ducting gaseous analysis in laboratories of research, and 
we quite agree with Dr. Scoffern, whose communication 
we published on page 285, that the method, accurate as 
far as it goes, fails to place in conspicuous evidence 
the composition of impure atmospheric air, for the 
reason that the bulk of air submitted to analysis 
is too small. No scientific man disputes, or has 
ever disputed, the obvious fact that combustion 
and respiration are powerful causes of atmospheric 
contamination ; nobody, whether scientific or non- 
scientific, disputes the fact that both combustion and 
respiration—crowded ay fay ee on in the metropolitan 
subway. Hence, from this double cause, the subterranean 
atmosphere is contaminated in the same way, and from the 
same causes, that the external atmosphere is contaminated, 
but in a greater degree in proportion to the restriction of 
the underground area. Having stated this,much as to the 
qualitative facts, let us now deal with them quantitatively. 
Assuming coke to be pure carbon—which it is not—then 
every 6 1b. of coke would yield, by combustion, 22 lb. of 
carbonic acid, under perfect combustion, and no combus- 
tion can be more complete than that of a locomotive furnace 
may be. Now this carbonic acid is a poison, and although 
invisible, is none the more injurious on that account. If 
the coke be not pure carbon—and it never is—then the 
chief, perhaps the only, impurity to be taken cognisance of 
is os and chemists well know that every 14 lb. 
of sulphur yields by burning 22lb. again of sul- 
hurous acid gas, the volatile product that smells 
ike a burning brimstone match. With laudable 
solicitude the management of the Underground Railway 
have taken much trouble to procure coke of the purest 
quality, but if they—to put the case for illustration— 
were to burn diamonds, they could not evade the ruling of 
that inexorable law of nature whereby the perfect combus- 
tion of every 6lb. of carbon shall yield 22 lb. of carbonic 
acid. Coming now to the impurity due to respiration, the 
case stands as follows :—Every adult human individual 
evolves by respiration in twenty-four hours as much car- 
bonic acid as would yield about nine ounces avoirdupois of 
charcoal if aiatel. It follows, then, that the evolution 
of poisonous gases cannot be avoided. The furnace flues 
evolve a mixture of carbonic acid and sulphurous acids— 
we say nothing of the nitrogen—the human breathings 
evolve the same, minus sulphurous acid. These are facts 
neither to be evaded nor avoided. Any competent scheme 
of depurating the atmosphere of the Metropolitan Railway 
must take cognisance of them exactly as they are, and 
accordingly deal with them. How to deal with them is 
the question for practice, and the suggestion thrown out 
by Dr. Scoffern seems to us unimpeachable. It is not a 
question, it isa fact, that both carbonic acid and sulphurous 
acid are absorbable by lime. It is a fact that 1 lb. of lime 
in round numbers, properly disposed, will absorb the gases 
produced from a pound of coke having undergone perfect 
combustion. Thus, then, in small compass, we have a 
general scientific proposition. To reduce it to practice the 
mechanician must stand in aid; but, as far as we can see, 
his labours would be light. A few points of obvious 
detail being ed and embodied, it seems to us 
inevitable that the underground atmosphere might be 
made, by application of this lime process, not merely as 
pure as the external atmosphere, but much purer. For- 
tunately lime is inexpensive, and were it not, the use of it 
for the purpose indicated need not be barred, seeing that 
the simple process of kiln-burning would revivify the same 
quantity of lime over and over again. . 


OUTSIDE ¥V. INSIDE-CYLINDER LOCOMOTIVES, 


Nor many years have elapsed since the relative merits of 
' outside and inside-cylinder locomotives were vigorously con- 





tested by engineers in our correspondence columns, The 
subject has not recently been very prominently brought 
forward; but it would be wrong to assume, as a conse- 
quence, that it has been laid to rest for ever by the results 
of direct experiment. Far from this being the case, we 
still find that great diversity of opinion exists among loco- 
motive superintendents; and different railways are worked 
by engines varied in construction according to the procli- 
vities of those who man: them, and not alone according 
to the real merits of the case. Lines like the Great 
Eastern, which under the conduct of one locomotive super- 
intendent was worked exclusively by outside cylinder 
engines, are now under new, ent worked by 
engines of both classes; and outside cylinders, on the 
other hand, are adopted occasionally on Tines which a few 
years were not traversed by a single engine of the kind. 
The first locomotives ever built had outside cylinders; but 
the first step of improvement after the railway system 
became an existin fact consisted in the introduction of 
inside cylinders. From these we reverted again to outside 
cylinders, and at this moment no dispassionate writer can 
pronounce either arrangement absolutely inferior to its 
rival. Cases may, and do, constantly arise which 
dictate the use of outside cylinders; and, under cer- 
tain conditions of gauge and traffic it is bad practice to 
adhere to the use of the inside-cylinder engine. But it 
cannot, we think, be disputed that in the absence of condi- 
tions to a certain extent abnormal the proper place for the 
cylinders is inside, not outside the frames. We have no 
wish to speak dogmatically on any subject, least of all on 
one which does not admit of dogmatism even in a limited 
sense of the word. We hold, nevertheless, that the results 
of the last three or four years of locomotive practice show 
that inside cylinders should be used as a rule, and outside 
cylinders as an exception. 

The great objection urged against inside cylinders is 
that the arrangement necessitates the use of a cranked 
shaft carrying a very considerable proportion of the whole 
weight of the engine. We have never yet heard any 
objection more important stated against the system. It 
possessed « good deal of force once, but the use of steel 
shafts and strapped cranks reduced the chance of break- 
ages toa minimum. It is still argued that the crank shaft 
of an inside cylinder engine is its weak point. The objection 
tested by the light of experience loses weight. Inside 
cylinder engines of the heaviest class do excellent service 
for years together without the occurrence of any casualties 
peculiar to the arrangement. The strength of a crank 
shaft is simply a question of proportion and material ; and 
the dimensions of the crank shafts of inside cylinder loco- 
motives are comparatively so small that no difficulty is 
now experienced in producing them perfectly sound in 
every respect. That they give way now and then is 
no doubt true; but the assertion that they are peculiarly 
liable to give way is not true. It is also argued that if a 
connecting-rod breaks in an inside cylinder engine the por- 
tion next the crank is sure to be driven through the boiler. 
Such a circumstance has often come to but there is 
no reason why a connecting-rod should break. It will not 
break if made of Bessemer steel without a weld, but this 
fact is of comparatively recent demonstration, and its im- 
portance is not as fully realised as it should be. Any 
argument based on the damage inflicted by broken rods 
merely goes to show that if inferior workmanship and 
material only can be commanded, it is better to use outside 
cylinder engines, and this we freely admit. But then it 
cannot be denied that in the use of machinery on the per- 
formance of which many lives depend only the best work- 
manship and material should be used. 

It is also urged in favour of the outside cylinder arrange- 
ment that it permits the use of a higher driving wheel 
than can be employed with safety when inside cylinders 
are used. This question of safety of course turns on the 
position of the centre of gravity of the machine above the 
rails. The boiler must be raised if inside cylinders are 
employed instead of outside cylinders, in order to find room 
for the cranks. If the pace were moderate a moderate 
elevation of the centre of gravity would be of no conse- 
quence; but high drivers are only used for flyers. More 
than one writer on the subject of locomotive construction 
has endeavoured to show, and has shown to his own satis- 
faction, than within reasonable limits the position of the 
centre of gravity little affects the stability of an engine. 
This is all very well on paper, but any engineer who has 
had a little experience in saddle tank engines driven at a 
high speed, knows that they swing and roll in a way which 
is neither pleasant nor safe, and which is not manifested 
by engines with wing or underneath tanks, or tenders, 
We hold that the centre of gravity should be kept down, 
and just so far we agree with the advocates of outside 
cylinders. But a little observation will prove that the 
majority of outside cylinder express engines have, com- 
rw geen speaking, the centre of gravity located very 

igh, simply because they are fitted with very high wheels, 
So long as the driving wheels are kept within reasonable 
dimensions—say, 6ft. 6m. high—the centre of gravity can 
be kept as low as is desirable or necessary whether inside 
or outside cylinders are used. If wheels of 8ft. or so in 
diameter are employed then let us have outside cylinders 
by all means; but we cannot .ind any proof that very large 
drivers are better than those of er dimensions, and we 
are disposed to think that far from being better they are 
really worse. Very high driving wheels are, we believe, a 
mistake; and it isnot a good argument in favour of outside 
— that they help men out of a difficulty which they 

ould never have called into existence. Only one other 
argument in favour of the outside cylinder engine deserves 
notice. It is that inside cylinders of considerable diameter 
cannot be used on the 4ft. 84in. gauge without turning the 
valve boxes over the cylinders. It possesses some force, 
no doubt, still an 18in. cylinder can be used; and were it 
necessary it would be possible to crank the frames so as to 
make room for even larger cylinders, When a bogie is 
fitted, however, it may be expedient to use outside cylinders 
in — of great power; and outside cylinders may also 
be adopted with advan’ when underneath tanks are 
used, but these represent abnormal circumstances to which 











342 


THE ENGINEER. 





Oct. 18, 1867. 








we have already referred as dictating the use of outside 
cylinders. : 

The strong point in favour of the inside arrangement is 
that the cylinders can be easily and thoroughly secured. 
They brace the frames together, and constitute an element 
of strength in themselves, while, when placed outside, 
they entail the cutting of a very large aperture in each 
frame to admit the valve chest; the side plates must there- 
fore be made—at least at the leading end—very deep, and 
they are consequently expensive. From their position, too, 
and the leverage which they exert, outside cylinders strain 
the frames, and probably the main bearings, much more 
than inside cylinders. These things can be provided for, 
but there is one defect in the outside engine which shas 
never yet been successfully overcome, as far as we are 
aware. It is difficult to fix the cylinders so that they 
will not work loose without the use of secondary frames 
steadying them outside of the line of centres, and hardly 
even then. ‘lhese increase the cost and complication of 
the machine. It is quite true that outside frames are used 
in inside cylinder engines, but they should not be used—if 
for no other reason, because they impart a most objection- 
able rigidity to the machine, which renders it unfit for 
curved roads. In fixing outside cylinders it is of no avail 
to multiply the number of bolts beyond a certain point. 
Do what we may they will work loose. Nothing but the 
best possible workmanship can ensure their remaining 
tight for a year or two; and every locomotive superintendent 
kuows that if it should once become necessary to take a 
cylinder off after the engine has done sume service, he 
may bid good bye to the chance of ever making its fixing 
a perfectly good job again. We do not assert that it is 
impossible to make outside cylinders perfectly secure, but 
we know it to be very difficult, so difficult that it has 
never, or but seldom, been alone—never, we believe, when 
only single frames were used. Mr. William Adams, of 
the North London Railway, is now building a few outside 
cylinder engines which we hope to illustrate at the proper 
time. The arrangement will no doubt admit the use of a 
very large cylinder in combination with a bogie. Only 
single frames will be employed, but the cylinders will not 
depend for security on bolts. They will be incorporated 
with a species of flat box—forming the bottom of the 
smoke-box—which will be made up by the aid of two flat 
horizontal plates bolted to the valve chests inside the main 
frames, thus bracing the cylinders together much as though 
they were placed inside the frames. The details of the 
arrangement we do not at present feel ourselves at liberty 
to publish. They are exceedingly ingenious, and will, 
we hope and believe, answer their intended purpose; 
still it is no reason that outside cylinders are better than 
inside that Mr. Adams manages to secure them. 

It would but needlessly extend this article to recapitu- 
late all that has been urged against outside cylinders, That 
they are less economical than inside engines is indisputable. 
As a rule they cost rather more for maintenance, possibly 
because the bearing surfaces are smaller and the strains on 
the frames heavier. They are not, and cannot be made as 
steady as inside cylinder engines, for a very simple reason: 
A locomotive engine is directly propelled on the back 
stroke of each piston by the pressure of the steam on the 
cylinder cover, and is actually retarded by the thrust of the 
driving axle in the brass at the same side of the engine. 
On the forward stroke the engine is retarded by the pressure 
on the hinder cylinder cover and propelled by the thrust of 
the axle in the brass; but as the centre lines of the cylinder 
and of the brass do not coincide, the centre of effort continu- 
ally varies at each stroke, and the wider the cylinders are 
spread the further will the centres of effort depart from the 
line of draught, and the greater will bethe tendency to lateral 
deviation on the track. In the case of old engines, the 
leading axles of which have some end play in their boxes, 
the whole machine may be seen to “ shoulder” to its work 
like a draught horse at starting, and this shouldering will 
be manifested at all speeds in a greater or less degree. In 
this respect the inside cylinder has much the best of the 
argument. We could go on pointing out objections to the 
outside cylinder for some time still, but itis unnecessary to 
do so, ‘There can be no doubt whatever that the arrange- 
ment possesses advantages for particular purposes which 
commend it to the engineer. For very narrow gauges, or, in- 
deed, for any gauge much less than 4ft84in., the arrangement 
is indispensable; it is equally indicated when excessively 
high driving wheels are used. Much may be said on both 
sides, but after all that can be said has been said the 
balance of advantages—or, rather, the balance of the abseuce 
of disadvantages—apparently remains on the side of the 
inside-cylinder locomotive; aud it is not impossible that 
before many years have passed away the principal traflic of 
our great lines will be worked exclusively by inside- 
cylinder engines. Such a circumstance would be evidence 
of a remarkable change in the opinions of many influential 
engineers; but far more improbable things have come to 
pass. In a mechanical sense the inside cylinder is right, 
and has always been regarded so; but because good crank 
shafts could not be had it went out of favour on many 
lines. We have got over this little difficulty, and the 
inside-cylinder engine is growing daily in favour as a con- 
sequence, 
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Transactions of the Society of Engineers for 1866, 
London. 

Tue members of the Society of Engineers distinguish 
themselves from other engineering bodies by the prompti- 
tude with which they issue their Transactions to the 
mublic in a complete form. The year’s work terminates in 
Dossier, papers being sometimes read on days far on 
in the last month of the twelve. Yet, as a rule, these 
papers with their illustrated diagrams and the discussions 
which ensued on their reading, are published very early in 
the summer of the following year. The present volume is 
brought out later than usual, we believe simply because 
one paper had to be referred to a committee for correction, 
in the absence of the writer. Whenever these “ Transac- 
tions” come they are welcome however—welcome, as the 
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| joints, by Mr. Baldwin. 


frank utterances of men practically interested in the sub- 
jects of which they speak with a freshness of thought not 
usually to be met with in the speeches of men older than 
the majority of the members of the Society of Engineers. 
It is possible that the papers brought before the Society 
might be more carefully written—they would certainly be, 
as a result, less original. Discussions might be more tem- 
perate—but then they would perhaps be less vigorous. 
There is life and energy enough in the volume before 
us; and we are disposed to regard this life and energy as a 
more than tolerable compensation for the partial absence of 
sober thought and imitative speculation on physical science 
apparent in the writings of the senior members of our pro- 
fession. Information of a kind not to be met with in ordi- 
nary treatises on specific engineering subjects is to be found 
in the Transactions of all learned societies, and espe- 
cially in the Transactions of the Society of Engineers ; 
and we are yearly supplied with evidence that sobriety of 
thought, elegance of style, and accuracy of expression, 
grow in favour with the men to whom we are indebted for 
a really valuable contribution to science. 

Nearly all, if not all, the papers in the volume before us 
have already appeared in THe Enoiyeer, therefore it is 
unnecessary to review its contents very closely. The 
“Transactions” begin with the President’s address, ocecupy- 
ing only four pages and a quarter. It contains some 
valuable advive to engineering students, and a good deal of 
matter out of place, we think, in the mouth of any man 
however talented or clever, addressing a bo:ly of engineers 
in fall practice, and filling responsible positions. The ad- 
dress is in one word the address of a man holding himself 
in no small estimation; but, apart from the tone the 
matter is good and to the point, and we need not take ex- 
ception to it. The address is followed by a paper on the fric- 
tion of theslide valve, by Mr. Thomas Adams. Mr. Adams is 
the inventor of a very excellent balanced slide valve, coming 
largely into use. His paper is intended to be an exposi- 
tion of the merits and demerits of various balanced slide 
valves—his own, of course, holding a prominent place. It 
is, beyond question, the worst paper in the volume. We 
shall not deal harshly with it—it is not given to every man 
to be a writer of good papers. We shall content ourselves 
with stating that Mr. Adams’ practice is better than his 
theory, his slide valve immeasurably superior to the argu- 
ments by which he advocates its adoption. Nevertheless 
the paper contains a great deal of useful information, 
placed somewhat crudely before the reader, and requiring 
to be used with judgment, but still useful and interesting, 
especially because it cannot be found elsewhere. 

After Mr. Adams comes Carl Von Wessely with a paper 
on arched roofs. We cannot bear higher testimony to the 
value of Mr. Wessely’s production than that already borne 
by Mr. Fairbairn, who has quoted largely from it in one of 
his most recent works. The paper is profusely illustrated 
with drawings of some of the finest and most recently built 
and designed iron roofs in the world. The few mistakes 
committed by the author were corrected in the subsequent 
discussion, which may be read with as much advantage, as 
far as it goes, as the paper itself. 

The third paper, read on the 9th of April, 1866, is from 
the pen of Mr. Baldwin Latham, on the utilisation of 
sewage. We have not space to analyse what is really an 
exhaustive discourse on one of the most important subjects 
of the day. Mr. Latham is well known now as a standard 
authority on all that relates to sewage, and his utterances 
possess a corresponding value. Mr. Latham’s paper is fol- 
lowed by one on the incrustation of marine boilers, by 
Mr. Jensen. It is, for the most part, carefully written, 
but it is not quite free from exaggeration. It concludes 
with a list of all the principal patents which have been 
taken out for the prevention of incrustation, and a tabular 
statement of the loss of heat due to blowing off which 
may mislead unless read carefully with the context, inas- 
much as no account is apparently taken of the high tem- 
perature of the feed water. Apart from this and one or 
two other blemishes, the paper is good, and contains many 
statements which may be committed to memory with 


| advantage. 


We have next a paper on single and double rivetted 
The discussion that follows is 


| far better than the paper, which, although ingeniousin argu- 





ment, and very far from being badly written, contains 
some novel propositions, which engineers will not be likely 
to adopt as true without much hesitation. Mr. Baldwin, 
for example, attempts to show that “a boiler made of jin. 
plate, put together with din. rivets and 2in. pitch, is just as 
strong as a boiler made of 4in. plates with the rivets and 
pitch the same as for 3in. plates, for both would give way by 
the rivets being sheared across, which causes the user of 
the boiler to pay 25 per cent. more than he ought to pay.” 
We especially commend to the attention of our readers 
Mr. Barnaby’s speech, which follows. It certainly puts 
many facts connected with boiler making and ship building 
in a somewhat novel light. As for Mr. Baldwin’s state- 
ment that a tin. plate with ?in. rivets is no stronger 
than a Zin. plate, we may point out that, as a rule, 
the diameter of the rivet increases with the thick- 
ness of the plate, and that, therefore, the propo- 
sition, even if true, has little practical importance; 
while, furthermore, a boiler plate requires to be thick in 
order that a certain proportion of strength may be left to 
provide for the deteriorating effect of corrosion. The 
rapidity with which a plate will be eaten away where it 
rests on a mid-feather, is little, if at all, affected by the 
thickness of the plate, but it is obvious that, ceteris paribus, 
the thicker a plate is the longer it will retain strength to 
sustain the strains to which it is exposed. Mr. Baldwin’s 
paper evoked a very valuable discussion, and, taken with 
this it may be read with much advantage. 

The next paper was read on the 5th November, 1866, 
by Mr. Cargill, “On the Railway Bridge at La Place de 
l'Europe, Paris.” As this very remarkable structure has 
already been fully described and illustrated in our columns, 
we need say nothing on the subject here, except that Mr. 
Cargill’s paper is profusely illustrated with diagrams, and 
contains a very able exposition of the peculiarities of the 
bridge free from the complication of figures with which 





the calculations of the various strains have been shrouded 
by French engineers, according to their usual custom. 

The last, and by no means the least valuable paper in 
the volume, is one “On Storage Reservoirs,” by Mr. 
Arthur Jacob. Very little has been written about the 
storage of water, and we confidently recommend this paper 
to the engineering student as a valuable addition to the 
literature of an important subject. The discussion which 
follows is very short, and contains nothing worthy of 
special comment. We attribute the fact simply to the cir- 
cumstance that very few engineers know much about 
storage reservoirs or the construction of dams, and Mr. 
Jacob’s hearers were, as a consequence, unable to pro- 
nounce any decided opinions on a matter ing, after 
all, interest for but a limited section of the engineering 
community. 

The volume is not so profusely illustrated as some of its 
predecessors have been, Mat it is not less carefully got up. 
We have had occasion, before now, to speak of the care 
with which the Transactions of the Society are brought 
out, the excellence of the engravings and the clearness of the 
type—in all these things the present volume leaves nothing 
to be desired, and reflects much credit alike on the Society 
of Engineers and the publisher. 


THE PARIS EXHIBITION.—THE SMALL ARMS. 
No. IL 

Iy our last number we gave a short retrospect of the 
various changes which have taken place in the military 
arms of Europe since the application of rifling to them, 
and after comparing briefly the positions in which England 
and the Continent stand in respect to breech-loadin 
generally, we concluded by arranging the order in whic 
we proposed to describe the various exhibits of small arms 
at the Paris Exhibition. 

To begin, then, with England, we naturally turn first to 
the collections exhibited by the Royal Small Arms Factory 
at Enfield. ‘These we find at one end of the wooden shed 
in the Park, devoted to the British Government exhibits, 
to the right of the Main Avenue. There can be but one 
opinion with regard to this case. We look in vain among 
the remainder of the exhibits for military arms of the 
same finish and excellence of manufacture and materials as 
those before us. The contents are samples of all the small 
fire-arms in use in the British service, with the exception 
of Terry’s and Sharp’s breech-loading carbines, of which, 
it is true, but a limited number was issued, and comprise 
long Enfields converted on the Snider system with 
bayonets and swords, and fitted with a new combined 
muzzle-stopper and sight protector, which is capable of 
being used with the bayonet fixed; short five-grooved navy 
rifles fitted with the cutlass sword, Snider-Lancaster 
carbines, as used by the corps of Royal Engineers; 
Westley Richards’ cavalry carbine, muzzle-loading carbine 
(pattern 61) rifled onthe Entield plan, and one of the same 
pattern converted on the Snider system. There are also 
specimens of the 10in. rifled pistol (pattern 60), with 
movable stock for yeomanry use; an 8in. pistol (pattern 
61), and Dean and Adams’ and Colt’s navy revolvers. 
Although none of these latter are yet converted to breech- 
loaders, we cannot but hope that the time is close at hand 
when the Government will proceed with its work of reform 
in this direction also, The revolvers at present served out 
to the navy are, we understand, in excellent condition, 
and there is no doubt but that they could be all easily 
altered to load at the breech at a trifling cost per 
arm. It has recently been questioned whether it 
would not be advisable, in the case of arms of this 
class, to dispense altogether with the rifling of the 
barrels. The chief argument brought forward in 
support of this proposition is that a revolver would never 
be likely to be called into use except in a combat at close 
quarters, and that, consequently, precision of aim is not 
required. But it should be borne in mind that rifling a 
barrel enables us to use an elongated, and, consequently, 
heavier, projectile in place of the spherical ball, which 
would have to be employed were the bore left unrifled. 
Of course the bore could be enlarged to carry a spherical 
shot of the same weight, but that would necessitate the 
expenditure of a greater amount of metal in the construc- 
tion of the pistol, and so add inconveniently to its size and 
weight. 

But to return to our subject. Besides the above, we 
have exhibited by the same department specimens of rifles 
and bayonets in various stages of construction—from the 
barrel mould of ‘ail Wednesbury” iron to the mould 
turned, welded, rolled to length, bored, rifled, and finished; 
locks, tinished and unfinished, and examples of the various 
dies and other tools employed in the manufacture. The 
ammunition for all these weapons, together with that for 
the Whitworth rifles and Sharp and Terry carbines, are 
exhibited in another case in the same building by the 
Royal Laboratory, and this collection, containing besides 
models of the shells, fuses, rockets, signal lights, &c., has 
deservedly been much admired both for its completeness 
aud the beautiful manner in which the models have been 
constructed. 

The collections of the private British makers are exhi- 
bited in a separate shed, separated only from that assigned 
to the Government by one of the avenues of the park. On 
entering we cannot fail to be struck with the smallness— 
poverty we had almost said—of the display. Most of the 
leading firms are conspicuous by their absence, ‘and in 
some instances the cases are but partially filled, while that 
belonging to M. Phelps, the maker of the Albini gun, is 
entirely empty. It seems to us that one of the t ends 
of an Exhibition like the present is defeated when manu- 
facturers, no matter in what branch, begin to consider it 
unnecessary to make an effort to represent themselves 
worthily in a public show. Medals are in such cases of 
necessity awarded through mere lack of competitors for 
work which would scarcely receive an honourable mention 
were the majority of manufacturers present. 

The Whitworth Company exhibit a small case of rifles, 
comprising a 36in. mili weapon of *450 bore; a hand- 
some match rifle, fitted with the usual orthoptic sight, and 
a single and a double-barrelled muzzle-loading sporting 
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fiflés. The barrels of the latter are constructed in one 
piece, which plan we think is open to objections, inasmuch 
as by such method of manufacture the delicate adjustments 
of batrels necessitated by the use of the same sight for 
each cannot be so well contrived as where they are made 
separately. The advantage seems to be that the temper of 
the steel of which the barrels are made is not altered, as it 
is liable to be by the heat in the process of soldering. Mr. 
Whitworth claims to have obviated fouling almost entirely 
in his small bores by the use of a lubricator at the base of 
the bullet, constructed of two little discs of copper, with 
the lubricating material between them. The mechanical 
fest and rifle used by the Queen at the opening of the first 
Wimbledon meeting is also shown by the Company. ‘The 
tifle is one of the short military weapons, though furnished 
with more perfect sights than those usually fitted to this 
class of gun. We understand the gun was laid in the 
usual manner with the clinomometer, and the shot struck 
slightly above the centre of the bull’s eye at 400 yards. 
Sections of barrels, a 3-in. plate of iron, said to have been 
pierced while under water, and a pair of gauges, differing 
only in the 5000th part of an inch, complete the list of 
exhibits in connection with small arms shown by this firm. 

The Birmingham Small Arms Company show a Snider 
and a M‘Kay rifle, and a Whitworth barrel mounted, as a 
short rifle; not a very large display for so important a 
firm. 

The next case is that of Mr. W. Greener, of Birming- 
ham, who shows a good collection of miscellaneous 
Weapons, comprising central and pin-fire sporting guns 
and sporting rifles, among which is a good pin-fire double 
12-bore, with eccentric locking arrangement, and sighted 
up to 350 yards, He shows also a whale gun ona plan 
which has been some time in use. The breech has two 
nipples, which are struck by the same hammer, and the 
whole of the hammer, and nipples, and lock are enclosed 
in a sort of box covered by a lid to shield them from the 
damp. Some showily bound copies of Mr. Greener’s work 
on fire-arms complete the list; surely that gentleman’s 
agent must have made some mistake, and mixed the books 
with the guns, instead of sending them to Class VII. 
among the other specimens of bookbinding. 

Joseph Laing comes next, with a small case of 
breech-loading guns and rifles, which, however, seem to 
want looking after very badly, and, as we had no oppor- 
tunity of examining these guns, owing to the absence of 
the custodian, we cannot report properly upon their merits. 
The Colt Patent Fire-arms Company exhibit a number of 

istols on Colonel Colt’s plan, together with a Remington 
sreech-loading rifle, and a Laidley—which is a modification 
of the Remington—all very good. G. E. Lewis, of Bir- 
mingham, is the owner of a case of breech-loading shot 
guns, and Mr. Jones, of Cheltenham, exhibits a match 
rifle and two others, made by M‘Loughlin, of that town, 
to show the arrangement of elevating the stock for shooting 
at long ranges. By turning « button under the stock 
the upper portion of it is raised by a set of levers working 
in a sort of parallel motion system, so that the shooter is 
enabled to maintain an uniform position at all ranges—a 
great comfort, we need scarcely say, for match shooting. 

Alfred Lancaster shows breech-loading guns and rifles, 
in some of which the strikers are attached to the hammers, 
thus obviating the use of the spiral springs and other 
complications, and J. D. Dougall is close .to him with 
samples of rifles on his lock-fast principle, and specimens 
of explosive shells for large game. By far the most con- 
spicuous and completely furnished stand is that of E. M. 
Reilly and Co., of London. This firm have sent to Paris 
specimens of nearly all the arms they turn out. There are 
central fire guns, in which the extractors are not worked 
by a spring, but by the opening gear. Sporting rifles for 
India, and heavy doubles with double grip action for 
explosive shells and spherical bullets, Green and Needham 
rifles, and pistols and saloon rifles. Messrs. Reilly are the 
only English exhibitors who have entered upon the French 
practice of ornamenting their guns, and though we do not 
approve of the system, we cannot but compliment them on 
the manner in which they have executed their task. Such 
guns are, of course, only intended for continental pur- 
chasers. The same firm also show a little gun metal 
chamber for adapting central fire breech-loaders as muzzle- 
loaders. In the annexed engraving we illustrate a section 
of this little implement, which will no doubt form an 
adjunct to every gun case for use abroad where cartridges 
may be difficult or impossible to procure. Similar con- 
trivances are shown in the French court for pin-fire guns, 
and, unlike the one in question, are made of steel. We 
believe that Mr. Lancaster also makes them, and of steel, 
with the addition of an exterior coating of cloth or paper, 
which, he states, assists greatly in preventing escape of 
gas by the 
f sides. 

Mr. Gibbs, 
of Bristol, as 
the manufac- 
turer of the 
Metford rifle, 
would, forthat 
reason alone, 
beentitled to a good shareof popular attention; but,indepen- 
dently of his rifles, he exhibits a good pair of pin-fire breech- 
loading 12-bore guns, which are well worth notice. Of 
rifles he has in his case a couple of Metfords, with usual 
orthoptic, but no bar back-sights, and one fitted with tele- 
scopic sights, which won the 2000 yards matches in 1865and 
1866, which were the only competitions ever fired at that 
range. This rifle has now become very celebrated in the 
hands of our leading match shots, and we think some fur- 
ther particulars respecting it and its achievements will not 
prove unacceptable to the majority of our readers. 

Mr. Metford starts on the calculations by which hearrives 
at his system by taking into consideration the law which 
showld govern the rotation of a bullet, namely, that the 
growth of the rotating or torsional movement should be 
exactly proportional to the growth of the linear movement 
of the bullet, and that consequently the torsional force will be 
uniform throughout the discharge ; or, in other words, that 














the projectile shall be made to accept equal increments of 
rotation in equal time. Hitherto it has been very much 
the practice to assume, for the sake of simplicity, that the 
re | force of the charge was uniform throughout 
the length of the barrel, and in the usual system of twist 
the rifle groove, if applied on a flat surface, becomes a 
straight line; in other cases, even when the correct 
a have been considered, sufficient attention has not 

n applied to the proper development of the curve. Mr. 
Metford’s curve is designed, as we said above, with the 
view of imparting to the bullet equal increments of rota- 
tion in equal time, beginning this rotation at starting and 
ending at the muzzle. If this spiral be developed ona 
flat surface, and the pressure of the bullet against the 
pg edge be taken into account, it will be compressed 
thus: 
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into the hollow ball, which is filled well up, as is also the 
lesser chamber, and a little meal powder is then intro: 
duced, and a loosely-fitting metal disc dropped in, and the 
remainder of the bore filled with the usual percussive 
charge. The dise helps to retard the explosion slightly, 
and may be omitted if quicker action be desired, 

Before concluding this notice of the Metford rifle, we 
may briefly relate an ingenions little experiment made by 
the inventor, with the view of proving that the expansion 
of the bullet is instantaneous with the explosion. He bored 
a small hole through the side of the barrel into one of the 
grooves, about a quarter of an inch in front of the wad, 
between the powder and the ball. This hole was tapped 
and asmall screw inserted, which projected slightly into 
the groove, but not further. When the rifle was loaded— 
a bullet with a flat base was used—this screw would 
be about a quarter of an inch from 
the base of the bullet, and conse- 
quently when the piece was fired, 
and provided the bullet expanded 
instantaneously, there would be a 
slight scratch of a quarter of an 
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That if a tangent be drawn to the curve at any point 
P—and we apo of the angle of twist as the angle 
included between the tangent and the axis a e—then the 
angle of twist must be such that the product of its secant 
and its tangent shall always be in inverse proportion to 
the pressure of the gas at that instant, which will be fully 
understood by the following formula and diagram :— 

P = required constant pressure; 

m=some constant multiplier depending upon the 

starting value of P; 
f= local force of powder; 
= angle which gives the result. 


Then we have nP = sec. 6 x tan. 6. 


Having obtained his curve, Mr. Metford puts it into 
practice by means of rifling machinery of his own inven- 
tion, which our space precludes us from describing. 

A goed proof of Mr. Metford’s success is evinced by the 
results of the shooting at the 2000 yards’ range at Graves- 
end, The conditions of the match, which was conducted 
under the auspices of the National Rifle Association, were 
as follows:—Any rifles under 15 lb. weight might compete; 
rests other than mechanical allowable; any description of 
sights, 

Previous to the appointed day it was affirmed that many 
of the ordinary small-bore match rifles, that is to say, those 
of the ordinary weight, 10lb., would compete, but on the 
day itself only one was presented to oppose those furnished 
by Mr. Metford, and that was designed by Mr. Murcott, of 
London. This rifle, however, was not successful, and was 
withdrawn during the contest, leaving the field entirely in 
the hands of the four gentlemen using the Metford rifle. 
Two rifles were used, each fitted with telescopic sights, and 
each rifle was fired by two of the ae geo alternately. 
Only one gentleman, Colonel Halford, made use of the 
rest, the remainder firing in various positions, The target 
was constructed of tin. planking, was 24ft. long by 18ft. 
high, having a bull’s-eye 6ft. square, and a centre 12ft. 
square. The match was won by Mr. Miller, who made 12 
hits in the 20 shots, scoring 37 (bull’s-eye counts 4, centre 3, 
outer 2); Colonel Halford was second, with 36 in 14 hits. 
All the misses, with few exceptions, were to the right or 
left; very few fell short, and those were all within a few 
yards of the target. The explosive shells, which, we 
believe, were used throughout, exploded while passing 
through the 4in. boards of the target—a good testimonial 
to their merits. In the previous year they failed to do this, 
but burst in the thicker woodwork used to strengthen the 
target. 

The angle of elevation of the rifle used by Mr. Miller 
during the morning, with the wind from the right rear, 
was 5 deg. 13 min. In the afternoon, with the wind from 
the right, it was 5deg. 17 min.; and, accdrding to Mr. 
Metford, the speed of the ball falls, in 2000 yards, from 
1470ft. per second, to 600, or even less. 

In the annexed engravings we illustrate sections of Mr. 
Metford’s percussion shells. They may be constructed of 
metal of any kind, buttheinventor prefers lead for hissmaller 
shells, or, at all events, an alloy in which lead constitutes the 
chief ingredient. The simplest form exactly resembles the 

no a bullet designed by him, and 
which is at present used in the 
Snider cartridges, with the ex- 
ception that the cavity in the 
front is filled with an explosive 
compound instead of the usual 
wood plug. Upon entering 
any body this shell, of course, 
punches a hole equal to its 
own diameter, and at the same 
time the cavity containing the 
explosive compound cuts a 








Fig. 2. 


lug equal to its diameter also, which plug, entering the 


ore, fires the composition y compression. The charging 
composition is composed of chlorate of potash and sulphur 
in various proportions according to the requirements and 
arrangements of the shell. The explosion is regulated also 
by the fineness of the mixture, and if great percussive 
qualities are desired the materials may be mixed while 
slightly damp and granulated; and we may here say that 
the inventor does not consider that the bullet should be 
too explosive, his standard being that a shell travelling at 
1100ft. per second should explode in about three-eighths of 
an inch of soft deal, and not in one-quarter of an inch. 
Figs. 1 and 2 show modifications of the same principle. 
In Fig. 1 a smaller cavity is added to the original one, 
which is filled with portfire composition, and this shell is 
designed for penetrating two thicknesses of material where 
a space exists between them, and where it may be desired 
to explode ammunition on the other side. The third form, 
shown in Fig. 2, is more adapted for sporting purposes, 
and differs from the preceding one in that it a small 
oval chamber, lined with copper, in rear of the other two. 
These shells are filled thus:—Fine gunpowder is introduced 


| square feet of mid-section, 14°322 knots. 





“ inch in length on the impress of 

the groove on the bullet, and this was found to be the case. 
The only exhibitors of ammunition in this department 
are Messrs. Prentice and Co., of Stowmarket, and Messrs. 
Ludlow, of Birmingham, both of whom show good articles. 
The former, of course, confine their specimens to gun cot- 
ton, among which are examples of charges made of gun 
cotton pulp, under the patent taken out by them in con- 
junction with Mr. Abel, of Woolwich. Whether or no 
gun cotton will ever come into use to supersede gunpowder 
it is almost impossible to say; at present it dees not seem 
to be in great favour, in spite of the many advantages it 
possesses. 





SOMETHING ABOUT A FEW OF OUR SHIPs.—We are indebted to 
the Times for the following valuable tabular statement of the 
relative efficiency of the ships named : 


Mean | Area of Speed of 


| Indicated 











Name, and date of trial. horse- | Tonnage. |Draught; Mid- Shi 

power. | of water.| Section.| "> 

— —! —_—-| —--—_-| - ---- -_--_—_——— 
Ft. in, | Sq. ft. | Knots. 

Warrior, Oct, 17,1861 .. 54469 6039 26 «0 1219 14°356 
Achilles, April 28, 1864 .. 5722 6121 26 «5 1307 14°322 
Dancan, Aug. 7, 1860 3341 3716 19 7 793 13°343 
Orpheus, Dec, 4, 1860 1445 1702 is 3 413 12-449 
Wolverine, Feb, 18, 1864 | 1495 1703 15 34) 448 12545 
Rattlesnake, Dec. 18, 1861 | 1798 1705 56 t | 437 13°023 
Rinaldo, Aug.9,1860 4. | 749 | 516 1b 10 | 278 823% 
HIOWS wc 10 cc co co | 4006 4236 2t 7 949 13°55 
Danlie.. se co cf 2100 1237 14 «(04 | 330 | 13884 


Remarks.—Warrior, 630 I. H. P. exerted less than number of 
tons measurement of ship’s hull, or 5469 L. H. P., driving 1219 
square feet of midship section, 14°356 knots per hour. Achilles, 
399 I. H. P. less than tonnage, or 57221. H. P., driving 6121 
Dunean, 375 1. H. P. 
less than tonnage, or 3341 I. H. P., driving 793 square feet mid- 
section, 13°388 knots. Orpheus 257 I. H. P. less than tonnage, or 
1445 I. H. P., driving 443 square feet inid-section, 12\t10 knots. 
Wolverine, 280 I. H. P. less than tonnage, or 1495 I. H. P., driving 
448 square feet mid-section, 12°545 knots. Rattlesnake, 931.H.P. 
in excess of tonnage, or 1798 I. H. P., driving 437 square feet mid- 
section, 13°023 knots. Rinaldo, 233 I. H. P. in excess of tonnage, 
or 749 [. H. P., driving 278 square feet mid-section, 8238 knots. 
Howe, 288 I- H. P. in excess of tonnage, or 4524 I. H. P., 949 
square mid-section, driving 13°563 knots, Daniie, 813 1. H. P. in 
excess of tonnage, or 2100 I. H. P., driving 380 square feet mid- 
section, 13°384 knots. 

CONSUMPTION OF SMOKE IN THE PorreRtEs.—On Wednesday, 
afternoon last an important conference on the subject of the 
application to the Potteries of the smoke consumption clauses of 
the Sanitary Act, 1866, was held at the Railway Hotel, Stoke- 
upon-Trent. There were present delegates from all the towns in 
the Staffordshire potteries. Alderman Boothroyd stated that 
the Hanley town council had been in communication with 
many of the principal towns in the country on this subject, and 
they had come to the conclusion that no vases he were now carried 
on in the district which might not to a considerable extent con- 
sume the smoke which they evolved. The smoke in the Potteries 
was principally produced from four sources, the ironworks, the 
china and earthenware manufactories, engine and other similar 
furnaces, and bakehouses. The first-named source of smoke was 
the most annoying and injurious of all, namely, the calcining of 
ironstone, and was the most difficult to remedy. A calcining 
kiln might be adopted at iderable expense, and the nuisance 
might be iderably mitigated by the manufacturers calcinin, 
the stone in the immediate vicinity of the blast furnaces insteac 
of, as at present, the mouths of the mines. (This remark applies 
more particularly to Hanley.) The smoke from blast furnaces 
might be consumed by the adoption of the cone and hopper 
principle; the great puddling furnaces by Wilson’s patent furnace, 
in use at Bolton; and that from engine and other similar furnaces 
by the use of Smedley’s apparatus, The smoke from potters’ ovens 
might be prevented by the use of Doulton’s patent, in use at the 
Lambeth Potteries, and the nuisance might be still further abated 
by the use of coke in lighting the fires. Alderman Boothroyd 
added that Smedley’s apparatus had been applied toa chimney 
furnace near his house with the result that, in twenty-four hours, 
it gave out less smoke than an ordinary house chimney. Alderman 
Glover Longton said the smoke for the calcining of ironstone might 
be prevented by the use of Hoffmann’s annular kiln. He used this 
kiln in the manufacture of bricks, and found that 1000 could be 
fired with four-pennyworth of slack. Alderman Baildon informed 
the conference that the town council of Newcastle had issued notices 
to the owners of all engine furnaces that in one month the law 
would be enforced against them. The chairman said he had pro- 
bably had as much experience on this subject as any man in Eng- 
land of his age, and he had heard of hundreds of patents for con- 
suming smoke, not one of which, up to the present time, had been 
successful. As a consumer of about 4000 tons of coal per week, he 
should be delighted to meet with a successful patent. Councillor 
Yates, Hanley, had no hesitation in saying that the smoke from 
engine furnaces, ‘“‘ sliphouse” chimneys, and bakeries might be 
consumed without difficulty. The Chief Baily of Stoke (Mr. 
Bishop), thought it was only fair that, as the consumption of 
smoke was for the public convenience, the public should tell 
them what they wanted them to do. He, therefore, moved 
that a commission be formed to ascertain the best mode of carrying 
out the Act, with power to call in scientific assistance, the expense 
to be defrayed, pro rata, by the various towns of the district. 
Alderman Baildon thought it was the duty of the manufacturers 
to find out the best mode of fulfilling the requirements of the law. 
After a protracted di ion it was ultimately resolved, ‘* That 
in the opinion of this conference notices should be po enya | 

iven to the owners of engine, sliphouse, bakery, and other suc 
ike chimneys, that the provisions of the Sanitary Act, 1866, will be 
put in force, and that the immediate attention of the chamber of 
commerce and the Coal and Ironmasters’ to 
the smoke consumption clauses of the said Act. That it is desir- 
able a committee representing the whole district be formed to 
ascertain and recommend the best plan of further earrying out the 
Sanitary Act, 1866,” 
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RAILWAYS IN TURKEY. 
No. I. 

In the dearth of employment which now prevails new 
fields for exertion are eagerly looked after, and many are 
inquiring as to Turkey. Under such circumstances it may 
be of interest to know something as to the past, present, 
and future of railways in that ogee . 

To begin with the beginning. e attention of the 
Levantine or half-caste adventurers in Turkey was early 
turned to the introduction of railways into that country, or 
rather to the sale of concessions, for not one of these 
persons had the least intention of working out an under- 
taking legitimately. With the close of the Crimean war 
they succeeded in getting a large number of grants from 
the Government. 

The general course of proceeding was this :—A Levan- 
tine made application to some Turkish subordinate official, 
or dependent on a minister—sometimes to a minister him- 
self—representing that he was personally acquainted with 
Rothschild, or all the Rothschilds, and all the capitalists 
in Europe, and that he was ready to favour the Govern- 
ment by constructing forthwith three or four hundred 
miles of railway on a guarantee of 6 per cent. interest on 
£15,000 a mile, and stating that the Government would 
derive an enormous income from the surplus profit. The 
minister, well aware of the benefit railways were conferring 
in Europe, and having good examples in a tributary por- 
tiqn of the a aaa gave way to these 
requests, the more particularly as he knew the reputation 
of the English, and what they had done in Egypt. The 
Government firmly believed they were dealing with Eng- 
lishmen, and with the leading capitalists and engineers. 

Having got a concession without paying one farthing, 
and perhaps without promising one, except some indefinite 
advantage held out to a subordinate, the real operation 
began by attempting to dispose of these concessions in 
Europe. ‘The Levantines expected to make enormous 
sums. £100,000, £200,000, or £300,000 was demanded 
for a concession, according to its length, it being affirmed 
that concessions were very difficult to be obtained, that 
enormous sums had been paid in bribery to the ministers, 
and that the Grand Vizier or Sultan’s son-in-law was to 
receive a large portion of the price required. These 
demands deterred the leading engineers or contractors 
from engaging in Turkish railways, the more particularly 
as on examination it was found the Levantine projectors 
had no notion of how a railway could be carried, and had 
lines laid down over high mountains, as if engines could hop 
over them as a bird hops over a straw. It was also found 
that the works were heavy, and the price not sufficiently 
tempting; for the Levantines, as is common with local 
speculators of the class, had got out of French books 
examples of some of the cheaper lines, and had held out to 
the Government notions of economy. Most of those lines 
that were practicable demanded very heavy works, and 
such a state of affairs was disclosed as rendered extensive 
modifications in the arrangements with the Government 
necessary. 

The end was that though some conditional arrangements 
were made at fabulous prices, only one line was begun 
—that called the Ottoman, or Smyrna and Aidin Railway, 
the Kustenjeh being a.local line under other conditions, 
and without guarantee. The concession of the Ottoman 
Railway was sold to the company for £40,000, As we are 
not going into a detailed history of this or the other com- 
panies, we do not enter into all the circumstances, and can 
only briefly allude to some pvints. Thus in due course of 
time this £40,000 appeared in accounts presented to the 
Government; the ministers were furious at the sight, 
and they demanded explanations, as they said they had 
given the firman or legislative sanction free of expense, 
without even a shilling of stamp duties, to encourage the 
undertaking. The directors apologised, and from thattime a 
note appeared in the capital account stating that this sum 
of £40,000 is not for charges of the Government, but for 
surveying, plans, preliminary expenses, &c. The Govern- 
ment likewise demurred to paying guarantee on this sum, 
which they said would saddle them with £2400 a year for 
a gang of speculators, At length, out of consideration 
for the shareholders, they consented to pass it over—in this, 
as in other instances, showing a degree of liberality which 
we seldom experience from governments in the west. 

The contract for seventy-two miles of railway, harbour 
works, and stock was taken by Mr. Thomas Jackson at 
£1,030,000, Mr. Jackson was then worth £100,000, and, 
the contract being for half cash and half shares, Mr. Jack- 
son was told—as other contractors have been told since, 
and believed—that the works could be executed for the 
cash, and the shares or cent. per cent. would be his profit 
on the transaction. Mr. Jackson, therefore, stood to win 
£515,000, which he could get step by step as he went on 
with the works. It would be of some interest, and it might, 
if we could do it, be of some use, to explain why Mr. 
Jackson and his successors do not make the cent. per cent., 
and that contractors in Turkey have got into trouble. 
Within two years Mr. Jackson got into bankruptcy, and 
his estate paid no dividend, and Mr. Thomas Russell 
Crampton, and Messrs, Peto, Betts, and Crampton have 
followed him into the same abyss. 

It is but justice to Mr. Jackson to say that he con- 
ducted his affairs in the ordinary way of business, that no 
stain affects his character, and that great sympathy has 
been felt for his losses. Had the works been at home Mr. 
Jackson would very probably have realised a large profit, 
as he had already done in career of industry, but the 
conduct of foreign undertakings entails a mode of manage- 
ment very different from that of concerns at home, and 
Mr. Jackson is not the only Englishman who has been 
the victim of his own mistakes. It may be worth while 
to observe that in this, as in other cases, the expectation 
of cent. per cent. profit may be looked upon as one cause 
inducing the contractor to go upon a different system from 
what he would have —_— had he expected not more 
than ten per cent., and been in danger of getting only five, 
if he did not look sharp. 

As we have intimated, the causes that led to these 





failures would be worth knowing, and so would the history 
of an undertaking like the Ottoman, because it illustrates 
the difficulties and hitches ——- in starting new under- 
takings in new countries, and such as constantly occur in 
our Indian and South American enterprises. Like many 
such subjects of interest, however, it is not easy to accom- 
plish, because, first, it requires some one to undertake it 
conversant with the circumstances, and able to deal with 
them, and next many observations must bear upon per- 
sons still alive, and who have no particular wish to be 
exhibited for the public good. Thus it is in many depart- 
ments we lose that contemporary history which would 
confer upon us the most benefit, and give us the most 
pleasure. A true history of the London, Chatham, 
and Dover Railway and Lloyd’s bonds might save many 
a new man from ruin in the next epoch of eer 
but our only chance is some casual development in the 
Court of Bankruptcy or Chancery, or it may be in a cri- 
minal court. We gain, however, only partially in such 
cases, for the barrister who examines is more assiduous 
to establish some particular case than “to point a moral 
and adorn a tale.” 

According to the original plan the Ottoman Railway was 
to proceed through two populous cities and across a pro- 
ductive plain to a city of 60,000 inhabitants, at the mouth 
of two large valley plains. This would have given a large 
traffic, but there was an unfortunate obstacle to European 
surveyors, and it was that one of the backbone chains 
of Asia Minor, called Messogis, had to be crossed, and 
which the concoctors of the scheme proposed to get 
through by a protracted defile accessible for horses, and 
the character of which may be understood from its 
Turkish name of the Forty Fords. This was insur- 
mountable, and the passage in that direction was aban- 
doned. It had never been noticed that this result 
destroyed the original traffic prospects of the under- 
taking, because these intermediate cities, being thrown off 
the main line, it was forced through a desert country be- 
tween the two termini. No doubt the parties left in 
charge of laying out the line did the best they could, but 
there can be no doubt also, from subsequent events, that 
the way in which the mountain chain has been dealt with 
has been seriously prejudicial to the undertaking. 

It is in such situations that the resources of engineering 
are required, Ability, experience, and character are ele- 
ments of success, so is the power of dealing with an under- 
taking in its economical it aspects, and none the 
less time, deliberation, and counsel. What were the causes 
which influenced the various proceedings does not appear, 
but it was determined to carry the line direct through the 
Salatin Pass, and tunnel works were begun there. It after- 
wards appeared that another line could have been got coming 
within six miles of the large city of Tirch. Afterwards 
the Salatin tunnel was abandoned, and the line carried 
through what is termed the Ephesus Pass; but here again 
it has been observed that the course should have been 
through the old or original Ephesus Pass, one mile south. 
The last deviation lengthened the line about ten miles, and 
brought heavy gradients. 

Thus the course of the engineering proceedings, whether 
by the force of circumstances, or, in some cases, by an error 
of judgment, tended constantly to impair the traffic re- 
sources of the line. Turning from this for a time, we ma 
cast a glance at the financing, by which the road to ar 
was to be opened to Mr. Jackson and all engaged in the 
undertaking. The capital of the company being £1,200,000, 
in 60,000 shares of £20 each, only 1728 were taken by the 
public in England, as appears in the report of the committee 
of investigation. All parties, hcwever, appeared to have been 
satisfied for the time being with this fool’s paradise. The 
promoters and their co-partuers received their £40,000 in 
shares not paid up. Paid-up shares they did not take, 
for these would not sell alongside partially paid shares; 
besides, they were assured the shares would soon be at a 
premium. ‘They therefore took 6500 shares, with so much 
written off for calls, being, in the whole, £40,000. Before 
long they found the shares unsaleable, for, the calls coming 
due, most of the holders were unable to pay up money. 
These shares were forfeited for non-payment of calls. The 
directors and officials were satisfied because their shares 
were to be paid for out of their salaries, and the directors 
drew £2500 for about ten years, though the day of judg- 
ment has at length come to them likewise. Mr. Jackson 
went on, unobservant that instead of being engaged in a 
concern which was to furnish him with capital, he had in 
reality engaged in an undertaking which he was to supply 
with capital; that he was paying for directors and officials, 
and that his property was being engulfed by bankers, finan- 
ciers, and money agents—for these are the people to whom 
in truth the profits of the contractors have gone. As Mr. 
Jackson could not get cash he took shares; shares were 
placed below par, and by and by the company were called 
upon to deliver to him shares below par; thus a regular 
foundation was laid for the depreciation of the shares in 
the market. As to the Turks, deluded by the statement 
that the capital had been subscribed in England, they took 
above 15,000 shares, and proceeded to pay upon them, not 
very regularly, forthey werein great difficulties, butthe Turks 
and Mr, Jackson were the only paymasters for some time. 





THE report of the Committee of Investigation in connection 
with the Atlantic and Great Western Railway, appointed by the 
b Iders and creditors of this company, at their meeting on the 
5th of March last, stated that they made the line, its situation, 
capabilities, and yooepents, and the affairs of the company generally, 
the subject of careful and continued inquiry and investigation. 
The committee were bound to say, with entire frankness, that they 
had found the condition of the property much worse than had 
been anticipated. The railway was never thoroughly completed 
—the earthworks, both embankments and cuttings, were left too 
narrow, while some of the valleys were only crossed by trestles. 
The ballast and workshops were very insufficient, and the worki 
equipment too heavy for the tome The proper ae 
maintenance, and the repairs of the line after it was opened were 
deferred, and it thus ey Re pre sa until, at the close of 
last winter, it was in a very condition. At the same time the 
railway was not without great merit, and in the best judgment of 
the committee, if it were now in complete order, it could at once 
be made to earn the interest on most ‘of its m debt, wii 
every prospect of a continuous increase of its ic and profits, 








VELOCITIES OF PROJECTILES AND METHOD 


OF CALCULATING REMAINING VELOCITIES. 
Tue following abstract, for which we are indebted to 


Captain 
Noble, shows the mean initial velocities of projectiles fired from 
rif deseri 

















various service rifled guns, with present iption of powder 
(rifle L.G.):—- 
PROJECTILE. g 
: ss s| 3 
Nature of Gun. 3 3 Zilas| = 
3 5 Nature. 35 $3 3 
8 | 6 Ag | 2a 2 
Alas 
in. Ib. Ib, in. | ft. 
13-in, M.L, of 23 tons.... | 13°05; 70 Palliser .. | 620 | 12°95) 1220 
” 60 Com. shell | 620 12°97| 1136 
aa vs m » | 1000 
9-in, M.L. of 12 tons.... 9 43 Palliser . 250 8°90) 1340 
” 30 Com. shell | 250 8°92} 1220 
8-in. M.L.of 9 tons.... 8 30 Palliser .. | 180 7°90} 1330 
” 20 Com. shell | 180 792) 1165 
7-in. M.L. of 7 tons.... | 7 22 Palliser .. | 115 6°90} 1465 
. 14 Com. shell | 115 6°92| 1260 
7-in, M.L. of 6} tons .. | 7 22 Palliser .. | 115 690} 1430 
” 14 Com, shell { 115 692} 1230 
64-pr. M.L. of 64 cwt. .. | 63 8 Com. shell 64 6°22} 1170 
7-in, B.L. of 82 cwt. .. ” 10 an 110 7°09| 1013 
a = 1 co 90 | 7-09} 1165 
64-pr. BL. of dl ewt. .. | G4 8°5 ” 64 6°48/ 1160 
40-pr. B.L. of 35 cwt. .. | 4°75 5 4l 48 | 1180 
20-pr. B.L. of 16 ewt. ’ P 
‘ (land service) th ihe +s ” at 38 | 1180 
ditto of 13 cwt. 
(sea s2rvice) ...... } ” - ° | > id 1000 
12-pr. B.L. of 8 cwt. .. 3:0 5 Segt. shell | 11°75} 3°07] 1170 
9-pr. BL. of Gewt. .. | » 1125 a » | 1030 
| | 

















In calculating the loss of velocity due to the resistance of the 
air, the following approximate formula will be found to give very 
close results, when the velocities are as high as those given in the 
above table, and the range is moderate, viz. :— 

V * 
. l+eVa 
where 
v = required velocity in feet. 
V = initial velocity in feet. 
«x = range in feet. 


2 


c = 0000062 
W 
R = semi-diameter of shot in feet. 
W = weight of projectile in pounds, 

Thus, determine the remaining velocity of a Palliser projectile 
fired from the 9-inch rifled M.L. gun, with a charge of 43 tb., the 
initial velocity being 1340ft. and range 1000 yards. Here 

V = 1340ft. 


ax = 3000ft. 
R = 4°45in. or 0°375ft. 
W = 2501b. 
© = 0000062 x 0375", 
= 0000000034875. 
Therefore 
a < 
1 + 0°000000034875 x 1340 x 3000 
= 1340 
1°140 
= 1175°2ft. 


In comparing the action of projectiles on striking an iron defence 
—-such, for example, as an ironclad ship—it is usual to estimate 
the effect by the stored up ‘‘ work” or “energy” in the shot at 
the moment of impact. 

This is equal to the weight of the shot in pounds, multiplied by 
the square of its velocity in feet, and divided by twice the force of 
gravity; the result being a number of foot-pounds, which for con- 
venience, are turned into foot-tons, as a less number of figures are 
required to express the latter. Thus we 


Total foot-tons = Tq X BAO 


W = weight of shot in pounds. 
v = velocity of shot on impact in feet. 
g = force of gravity = 32°19 feet. 
2246 = number of pounds in a ton. 
This equation gives the total ‘‘ energy” in the shot. ’ 
When, however, it is required to gens Sue projectiles as far 
as their power of penetration is concerned, it is usual to express the 
stored up ‘‘energy” in terms of their diameter or circumference. 
Thus a shot is said to have so many foot-tons of “energy” per 
inch of its circumference —its total “energy” must therefore be 
divided by the number of inches in its circumference, and the last 
equation will become 


Where 


Foot tons per inch of het - wv 
circumference ......++ non 29 X 2240 *2¢R 
where #= 3'1416 


R = semi-diameter of shot in inches. 

Thus, determine the total ‘‘ energy” and “energy” per inch of 
circumference, of a Palliser projectile, fired with a charge of 43 lb. 
from the 9-in. rifled M.L. gun; range, 1000 — 

Here we have already found v = 1175'2 feet. 

250 X 1175°2? 


“ Total “energy” = 64-38 x 2240 
= 2394 foot tons, 
and ** Energy per inch of a a 2304 
circumference ......+.- ™ 2 X 3°1416 x 4°45 
= 85°63 foot-tons, 








FiLoatinc DRAINAGE Pumps.—In our impression of November 
16th, 1866, we gave an illustration and description of Messrs. Easton, 
Amos, and Anderson’s floating ponent mt drainage pumps con- 
structed to deliver 11,000 gallons per minute, and described a trial 
we witnessed at Erith. In July the pump was taken over to 
Rotterdam, the boiler and machinery being put on board a brig, 
and the pontoon with hatchways well battened down, towed 
behind. At Rotterdam the boiler and a portion of the machin 
were replaced in the pontoon, the rest being taken by a pone | 
barge, and both were towed by a steam tug to Gouda, and thence 
by two horses through Utrecht to Maarsseveen, to a point where 
the canal runs close by the edge of the polder to be reclaimed. All 
the machinery was here taken out, shear legs erected, and by 
means of tackles and a capstan the pontoon, with the boiler in it, 
was hoisted on to the top of the dyke separating the canal from 
the polder. The puinp was then ae the pontoon placed on 
rollers, let down into the lake, and to to the deepest point, to 
a spot where preparations had been made to receive it. ere the 
machinery was put together and the pump set to work without 


any difficulty. The time employed in ing the floating pum 
from Rotterdam, getting it over the dyke, and setting it to wor! 
was only seven weeks, notwithstanding that no ski labour was 


employed, but common labourers only, under the directions of Mr. 
Teubergen, a young Dutch gentleman serving his ticeship 
to the Messrs. Easton. From the facility with which this powerful 
pump has been brought into action, and the satisfactory result of 
about five weeks’ hard pumping night and day, it seems clear that 
it is eminently adapted for the purpose intended. 





wastes: 


* M, Helié’s formula, on the ption that the varies as the 
cube of velocity, the value of c having been determined by the Ordnance Select 
Committee from experiments with various service guns. 











345. 


THE ENGINEER. 


. 18, 1867. 
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LETTERS TO THE EDITOR. 
Continued from page 338,) 





SUPERELEVATION OF CURVES ON RAILWAYS. 

Srr,—It is with much surprise, and, I may add, deep regret, 
that I read the very irascible letter from your correspondent Wm. 
Johnson, the more so as I feel it necessary to charge him with not 
being strictly truthful in the assertions he makes respecting my 
letter in your journal of the 27th ult.; he asserts that any one 
reading it weal suppose that I was the “originator of the ideas 
therein conveyed.” Now I beg to call attention to the second 
paragraph in my letter, a portion of which I quote verbatim, as 
follows :—‘‘ Having very fortunately for myself, on taking charge 
of my first district, had the advantage of being placed under a 
thoroughly practical and experienced superintendent who often 
directed my attention to the practice of giving so much super- 
elevation in curves.” I will ask you, Sir, to draw your own 
inference as to whether that passage savours of anything like 
claiming to be the original. 

As to the alteration of Monk Bridge siding, I beg to be allowed 
to differ with him, but I had better, before proceeding further, 
make good an omission in the letter in question. On my going to 
Leeds [ should have stated that Mr. Johnson was my superin- 
tendent there also, he having been removed a few months previous 
to my going there, and perhaps he will kindly explain why he did 
not have the above siding altered before I went there. It had been 
a continual source of trouble before I went there, as it was for some 
months afterwards; and I beg to tell Mr. Johnson it was by my 
orders that the siding was altered, but he acquiesced in what I 
had done—and, like myself, was much gratitied by the result, 
which we both anticipated. 

In writing to you, Sir, I had no intention of laying claim to any 
originality on the subject; my only desire was to draw the attention 
of others in a similar capacity, by giving my own observations and 
the results of the alterations I had effected with the sanction of 
the engineer under whom I have been acting during the last five 
years. Iam anxious to give Mr. Johnson full credit for calling 
my attention to this subject, but he says I opposed his theory. I 
beg his pardon—I never did anything of the kind, Having been 
several years in the locomotive department, I knew compara- 
tively little about permanent way, and I knew him to be a man 
with a varied experience in this department, and in possession of 
sound ideas; consequently, in our frequent conversations on the 
matter in question he found in me a willing recipient of his ideas 
respecting it, and one without the bias of already preconceived 
opinions; but I also found he was wanting in moral courage to 
sustain his opinions with those who were immediately above him. 
I am supported in this by his own letter, wherein he says he had 
made the matter a subject ef close observation long before I was 
placed under his charge—-as he rather ostentatiously puts it--which 
was in July, 1858, and the report he made was in 1865, which, I 
think, obviously shows a want of confidence in his views, or a 
want of courage to enforce them. 

Although our ideas coalesced we were of widely different tem- 
peraments. I willingly concede all credit to him, if he wishes it, as 
to his being the original theorist; but if the Leeds experiment was 
the first he saw tried, which, from what he says, I ai led to infer, 
then I claim to be the first that put his theory to the test of 
practice. I would now like to direct his attention to one of his 
theories: He drew my attention to the practice of the inspector on 
the Whitby district, who was under Mr. Johnson when he was oa 
the York division, and he considered him a very shrewd observing 
man. It was this: whenever he noticed a curve where the flanges 
of the wheels were grinding away the inner flange of the outer rail, 
he at once increased the superelevation of that curve. Now my 
observations since I came to Monmouthshire have led me to do 
just the very opposite, as I state in my former letter. Perhaps I 
may be allowed to claim this as the result of my own observation; 
if not, I can say this that I never had it from Mr. Johnson. 

I now come to what I may term the gravest part of his accusa- 
tions—that is, that my letter is a digest of his report to the 
engineer of the southern division of the North Eastern Railway. By 
way of explanation I wish to state that I left the N. E. Railway 
Company’s service in November, 1862, and have since that time 
been in charge of the iine I am on at present, in Monmouthshire. 
During that period I have seen or heard very little of or from Mr. 
Johnson. Now as he says he did not furnish the said report until 
February, 1865, I nay here beg to say that all the alterations that 
are spoken of in my previous communication were by this time 
completed, and also that I did not know of its existence until 
August or September, 1865, so that any improvements I had 
effected could not have been influenced by, or be the result of, his 
report. When on a visit in one of the months as above stated I 
chanced to meet Mr. Johnson, and rode a few miles in the train; he 
then told me of the report he had made, and I told him the result 
of my observations, and requested him to furnish me with a copy 
of it, to which he says ‘* he acceded to.” Now perhaps he will be 
kind enough to be a little more explicit, and explain what 
he means by acceding to it. If he means he promised to send me 
his report he is quite right, but if he means to infer that he sent it 
I beg to inform him that I have not yet had the pleasure of seeing 
it. I wrote to him some weeks afterwards and requested him to 
send ine acopy of his report as he promised; to this letter he did not 
deign to reply or send the copy of his report, he now assures you 
that I have digested and sent itto youas my own. Sir, I would scorn 
such an action. Had Mr. Johnson sent me his report, I had 
intended wiiting you, giving the result of Mr. Johnson’s and my 
own observations to corroborate each other, and if he will rub up 
his memory he must remember I told him I should do so; and I 
have often wondered what could be his reason for not fulfilling his 
promise; now I shajl ecase to wonder. It is quite plain he had not 
the courage to publish it himself, and it evidently appears he would 
not let me do it; and it was only reading your article on ‘* Curves 
and Gradients,” in your copy of May 3lst, that prompted me to 
send you the result of my own observations in Monmouthshire, and 
not Mr. Johnson’s on the North Yorkshire and Cleveland district 
of the North Eastern | way. Again, Sir, if you will kindly refer 
to the manuscript of my letter, if it has not reached the confines 
of your waste paper basket, you will see that it was my intention 
that my letter should appear as anonymous. I signedit D. D. and 
not D. Day, Pontypool, as I suppose you inadvertently published it; 
and I unwittingly did not give the superintendent’s name, which I 
should have been most happy to do; but as I have always thought 
him a modest unassuming man I wasafraid it would offend him todoso. 
The sequel proves I was wrong, and therein “lies the rub.” I am 
much opposed to controversy of this nature, more especially with 
one whom I have hitherto held in great respect; but I trust you 
will kindly give this a place in your valuable journal to enable me 
to clear myself of the semblance of being guilty of the mean action 
attributed to me. Henry D. Day. 

Pontypoc 1, October 14th, 1867. 















ALLEGED DOWNFALL OF ENGLAND. 

Sin,--If we needed reminding of the fact that in all ages there 
are men to be found who can prove to their own satisfaction that 
their country is going to the dogs, we have, in your correspondence 
columns of lest week, an able and ingenious representation of 
that class of mind. According to Mr. Harrison the all but 
unanimous action of the greatest statesmen of what we may now 
call the last generation has culminated in the ruin of England. 
They lowered the price of wheat without, as a wise—and, indeed, 
t would seem indispensable compensation—annihilating the rights 
of property. We have before us, in the communication to which 
you have devoted so much space, statistical proof of our rapid 
degeneration, and what is not always found in such effusions, 
suggestions of a panacea to arrest the evil. There are but few 
who have heard or read the debates preceding the repeal of the 
corn laws who will require a recapitulation of the arguments in 
favour of that great measure in order to enable them to refute for 





themselves the false deductions which Mr. Harrison has drawn 
from the figures which he presents to us, and to prevent them 
from falling into his error of supposing that the £30,000,000 of 
gold, which he deplores as going out of the country to pay for 
wheat, are real property instead of merely a convenient medium 
for facilitating the. exchange of that wheat for a portion of the 
more valuable property which it has been the means of creating 
in the country, the nce remaining with us, and tangibly repre- 
senting the nation’s profit on the transaction. 

It needs no great effort of thought to see that a quarter of 
wheat obtainable at the lowest possible price is as essentially a 
raw material for the ical production of a piece of cotton 
as is the bale from which its yarn is spun, and that it would be 
equally suicidal to tax one for the benefit of farmers as to tax the 
other for the diminution of the income tax; and that if it is 
deplorable to see thirty millions a year going out of the country 
to pay for wheat, it must be, @ fortiori, much more deplorable to 
see sixty millions going out to pay for cotton. 

I need not point out the fallacy of the answer which Mr. Harrison 
has ready for those who would use this argument. He says the 
balance of trade with America is £9,000,000 against us, and, con- 
sequently, we are undoubtedly the losers of the one million and 
a-half which we pay to the States for corn. The true rendering of 
that position is that we buy from America over and above an even 
interchange of wares ten and a-half millions of raw material in 
cotton and in corn, with which, in a manufactured state, we drive | 
a thriving trade with other parts of the world. Nor need I adduce | 
the self-evident fact that if we now were in full enjoyment of the 
famine prices inevitably entailed by protective duties on food we 
should cease to occupy the position we have attained of the 
cheapest producers in the world of nearly every manufactured | 
article. If it be difficult for us still to export to profit to some of | 
the countries which have been heretofore our largest customers, 
in consequence of their own improvement in.the arts we have 
taught them, it would be simply impossible to deal with them or 
compete with them in new markets if we were saddled with that 
tax on corn to the repeal of which Mr. Harrison erroneously 
attributes the whole decrease in our tilling population. It is true 
that the repeal of corn duties has directly resulted in a diminished 
production of wheat, and a consequent absence of increase in our 
agricultural labouring poe. It was not to be expected that 
they wouid increase when the artificial protection which enabled 
inferior lands at home to cope with richer lands abroad was with- 
drawn; but the positive decrease which has taken place in the 
numbers employed in tillage is certainly not attributable to the 
diminution of the area under cultivation, but to the increased 
facilities which modern mechanical engineering has brought to 
bear on every department of farm labour. 

But we have not so much to do with contesting the question of 
England’s decadence since the repeal of the corn laws because the 
number of agricultural labourers are a fraction of a per cent. fewer 
now than they were ten years ago, as we have with Mr. Harrison’s 
panacea for this state of things, which is, in fact, the abolition of 
all property in land, not a return to the corn laws, as the greater 
»roportion of his complaint would lead us to eugene. Nor does 

e avowedly state that the sequestration of landed property is his 
great remedy for the supposed ‘‘ decline and fall” of the British 
empire, but the smallest of the numerous tables with which he 
furnishes you, and in which he makes a comparison between the 
prime cost of producing wheat in England and America, points 
conclusively to the fact of the superior value of land in England 
being, if not the sole, at least the main essential difference between 
the conditions of cultivation in the two countries, The value of 
land must therefore be annihilated in order that we may be 
induced to employ a larger proportion of our labouring population 
thereupon than we do at present. In America farmers are free 
from the ‘* gigantie expense” of rent, and are, consequently, able 
to pay half as much more for labour as we are here, being saddled 
with that unpleasant infliction. I will not inquire whether the 
purchasing power of 12s. under the narrow-minded protection of 
America means more or less than that of 8s. in England, but will 
merely observe that at least from the days of Adam Smith the 
theory of the inevitable increase in the money value of land with 
the increase in its population and wealth, and the equally inevitable 
advent of that acknowledgment of property called rent, which 
simply represents a portion of the present intrinsic value of land, 
is admitted by every political economist, America has still bound- 
less land for nothing, consequently rent is all but unknown. The 
difficulties of obtaining the necessaries of civilisation renders 
labour nominally dearer in that and other new countries; but will 
not the case be reversed a hundred years hence, er would it be 
possible for us voluntarily to revert to the semi-barbarous condi- 
tion of those parts of the world where land is to be had for 
nothing, and the necessities of nineteenth-century civilisation are 
supplied at a profit by a more intelligent section of humanity, who 
only ask the prairie pioneers to send them back a little wheat 
because their own population has outgrown their production of 
that article. 

But if Mr. Harrison’s apparent desire for the abolition of the 
rights of property be Utopian the means by which he would 
arrive at it would, if I am not much mistaken, produce exactly 
opposite results to those which he desires. The removal of the 
laws of primogeniture and entail, and every other facility that 
future legal enactments might give to the transfer of property, 
would each add so much to its money value, or its desirability as 
an investment with other kinds of property, but they would be as 
far from reducing the proportion which landed capital bears to 
labour in cultivation as increased facilities for the sale of lathes 
and planing machines would be from reducing the proportion of 
capital necessarily employed in an engineering establishment. Mr. 
Harrison says that the “‘ feudal system has long been abolished in 
France,” &c. And in England also—at least so I was taught when 
I was at school; but, of all other countries, France is the most 
unfortunate to have quoted in comparison with England in agri- 
cultural matters. The infinite subdivision of the soilin the hands 





| certainly added looking 





of small proprietors—who, nevertheless, rent their little patches 
to one another—is the acknowledged bane of that country, and the 
whole aim and object of an enlightened class of agriculturists there, | 
who are improving their branch of industry almost as rapidly as 
the machinists and manufacturers have done theirs—is to approach 
and copy the English systems of cultivation of large tenures, | 
which they lose no opportunity of studying and promulgating. By 
all means let us have free trade in land. If there is more difliculty 
now in selling or willing away an acre of land than £100 consols, 
by all means remove that difficulty—if the lawyers, who make 
their fees out of transfers, will let you—but don’t hope that by 
so doing you will change the national, natural, and climatic con- 
ditions of the country, which make it less profitable to grow corn 
than to build iron ships and locomotives, or to weave textiles from 
foreign fibres. Cc. H. 
Paris, October 16th, 1867. 





Str,—Your correspondent, Mr. Harrison, whilst enumerating 
the causes of the decline of agriculture in Great Britain, makes no 
mention of either weather or climate in his very interesting com- 
munication. (This omission would not, perhaps, have occurred if 
he had appended to each of his tables a column for remarks—a very 
useful precaution). He has, consequently, neglected to investigate 





whether our climate be most suitable for corn or grass. The best 
varieties of foreign corn sold in our markets are imported, to the | 
best of my knowledge, from dry countries. Our climate is pro- 
verbially damp and cold; and we have had, within the last few 
ears, a succession of damp and cold summers, and indifferent 
harvests. This circumstance may account, to a certain extent, | 
for our farmers converting some of their fields into meadows, 
Southsea, October 14th, 1867. B. O. W. 


THE WOOLWICH CATASTROPHE. 
Sm,—The Lancet, on the recent calamity at Woolwich, recom- 
mends that persons engaged in operations dangerous from fire 


should be clad in incombustible garments. Relative to this, permit 
me to observe that garments of this description have been some- 
time made, and can be procured under the name of Salamandine 
tissue. It is now more than twelve months ago I was profes- 
sionally consulted by the Messrs. Samuel, of Ludgate-hill, to devise 
a means of incombustibility for garments to be worn by engineers, 
stokers, puddlers, and others engaged in igneous operations. I 
pas impregnations by molybdate of soda, and the process 
has been found to be most successful. J. SCOFFERN, M.B., 
Beresford-house, Beresford-terrace, Lond. 

Kensington Park, Oct. 12th. 





‘“‘ PEPPER'S GHOST.” 

Srr,—Will you permit me to state that Mr. Alfred Silvester, 
lately before the Fm mired Court, is not the inventor of the 
so-called ‘‘ Pepper’s Ghost,” which belongs to Mr. Henry Dircks 
and myself, — months after the ghost was brought out he 
s to place the figure erect, but that is 
never used by persons who exhibit the ghost; it is too costly and 
troublesome to adjust. I paid Mr. Silvester for this addition, and 
the patent fees, but no person ever adopted it successfully but 
myself at the Polytechnic. My respected solicitors, Messrs. 
Hughes, Masterman, and Hughes, 17, Bucklersbury, would soon 
be able to convince Mr. E. Reed, the counsel for the bankrupt, 
that the statement, he made before the Commissioner of Bank- 
ruptcy is incorrect and not in aceordance with the affidavits taken 
before the late Lord Chancellor. 

As to the Illuminated Cascade, that was first shown in England 
by me at the Royal Polytechnic, and the modification and exhibi- 
tion at the Royal Panopticon, under the name of the Illuminated 
Fountain. 

Some time ago I expostulated with Mr. Silvester for laying 


| claim, in advertisements, not only to the ghost, but to other 


inventions made by Mr. Thomas Tobin and myself. 1 trust 
you will allow me to put myself right with the public. 
JOHN HENKY PEPPER. 
Royal Polytechnic Institution (Limited), 309, Regent-street, 
October lith, 1867, 





MARINE ENGINEERING IN THE NAVY. 

Srr,—In common with, I presume, the majority of your readers, 
your article upon the above subject gave me much pleasure. The 
subject possesses the greatest interest for such of us as are engaged 
in marine engineering and shipbuilding pursuits, and the more so 
inthis, our modern Tyre, when we have, day by day, before our eyes 
those very examples of successful design and construction in the 
commercial steam navy which you are content to point to as speci- 
men ships, and as beingunrivalled for continuous high speeds atsea. 

I beg to thank you for the very valuable information contained 
in the article referred to, and I wish, at the same time, to c 
your attention to the concluding paragraph. Having stated what 
the capabilities of a successful ironclad should be, you continue :— 
** We shall have made a long step in this direction when we have 
learnt to protect iron bottoms from fouling and corrosion. Until 
this point has been solved we fear that fourteen-knot speeds must 
remain the exception in our navy, instead of being the rule.” 

Now, as we have these high speeds in the commercial navy, 
will you allow me to suggest that a very likely place to find such 
a protection for iron bottoms as you point out to be the desi- 
deratum will be upon those vessels which you had alrealy held up 
as specimen high-speed ships. Everybody whose business takes 
him to the Liverpool and Birkenhead Graving Docks, as mine 
does, has seen all the Cunard steamers, all the Inman and Allen 
liners, together with the great proportion of the iron fleet of 
the port, both steam and sailing, invariably coated in the 
same way, and at frequent intervals, and invariably with the 
same composition, and with the same result, viz., perfect protec- 
tion for the iron and perfect cleanliness after the most protracted 
voyages. Yet, strange as it may appear, neither in your advertise- 
ment columns, nor yet in your print, have Lever seen any mention 
whatever of the composition to which I refer although I have 
been often amused by the column loads of praise heaped upon in- 
ventions for protecting iron ships’ bottoms, of which nobody even 
hears again, It does seein most extraordinary that this composition, 
which has covered the Scotia, Persia, Russia, and China, ever 
since their launch—a composition upon which Mr. Inman sets a 
speed value of from half a knot to one knot per hour (as I saw by 
a letter from him a short time since, and in which Messrs. Allen 
agree with him)—a composition which regularly carries East India 
bottoms the ‘‘ round” voyage, to show, on being docked, as much 
grass and barnacles as one could carry away in a barrow—is practi- 
cally ignored in a journal of such importance as THE ENGINEER. 

It docs seem little short of fatuity on the part of the patentee 
that he has failed to see the importance of advertising his inven- 
tion. It is true all Liverpool uses it, and, I think, the French and 
German mail companies also; but it would be used universally if 
only it became known, 

I may add that, except as a customer, I am in no way connected 
with the patentee. 

Liverpool, October 15th, 1867. W. F. 


THe STEAMER Scuwyz.-—A very handsome lake steamer, called 
the Schwyz, was recently launched on Lake Constance by the firm 
of Getruder Sulzer, of Winterthur, a very flourishing Swiss town 
about twenty miles from the lake. ‘This firm, under the able 
direction of Mr. C. A. Brown, have attained a high celebrity for 
the construction of horizontal engines working on a marvellously 
small consumption of coal, We gave recently some interesting 
particulars relative to the performance of such engines in driving 
Swiss cotton factories, &c., and the performance of the Schwyz 
fully bears out the character which already attaches to Messrs. Sulzer’s 
engines, besides giving another proof of the efliciency of the Field 
boilers, with which she has been fitted. The boat is 130ft. long, 
L6ft. beam, and draws 2ft. Sin. of water. She is fitted with a pair 
of inclined direct-acting condensiag engines, 17-in. cylinders, 28-in. 
stroke. She has link motion expansion gear, and the steam is cut 
off at one-tenth stroke. Her boilers (two in number), as we have 
said are on the Field principle, of the regular cylindrical upright 
fire-box type, 4ft. L0in. diameter in the shell, and exposing G60Oft. 
of heating surface. With steam at 60 1b. pressure 150 indicated 
horse-power is obtained from the engines on a consumption of only 
140 kilogrammes = 310 lb. of Sarrbruck coal per hour, and the 
speed of the boat working at this power is equal to twelve statute 
miles an hour, This is her mean working power and speed, con- 
siderably higher results having been obtained for some trips by 
forcing the fires. The height of the boilers is limited below what 
it would have been desirable to give them, in consequence of the 
very shallow depth of the vessel, and her having to pass under the 
bridge at Constance; otherwise even higher economical perform- 
ance might have been attained. We called attention last year 
to the great manufacturing activity of Winterthur, which pos- 
sesses, besides the fine establishment of Messrs. Sulzer, the exten- 
sive cottun-spinning machinery works of Messrs. T. and T. Ritter, 
the constructors of the extensive system of rope transmission on 
M. Hern’s plan at Schatfhausen, which we recently described and 
illustrated. Some idea of the wealth accumulated in some of these 
eastern Swiss centres of activity may be gathered from the extra- 
ordinary fact that Winterthur, with a population of 8000 souls, is 
assessed for the Swiss property tax on a valuation of £6,800,000 
sterling, or £850 worth of property for each individual in the 
community. Zurich, which is another, but not so striking, in- 
stance of the industrious and acquisitive habits of the Swiss, has a 
population of 40,000 persons, and is assessed on property valued 
at £13,400,000. This country is the most forcible instance of the 
benefits of perfect free trade in labour and material that can be 
pointed to, more especially when it is considered that it is com- 
pletely surrounded by states indulging in high protective duties, 
and constantly sending in their surplus population on the Swiss 
labour market, rendering artificial restrictions on labour impossible, 
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1610. TONY PETITJEAN, Brydges-street, “4 ow means Be 2 
the more t combustion in the burning of fuel.”—30éh May, 186 a 
2071. JAMES LEE NORTON, Belle Sauvage-yard, Ludgate-hill, Londo, Im- 


provements in apparatus for drying ‘ran, seeds, malt, spent hops, brewers’ 
a Cy ee ay ns ether maneiaie 18 Joly, 


eg! JOHN GOUCHER, Worksop, Nottingham, “ Improvements in an appara- 
tus for preserving life in water and propelling, floating, or manceuvring in 
water any body, vessel, or mechanical contrivance, and for floating or 
manoeuvring in the air any mechanical contrivance.” — 21st August, 1867. 


2703, ALFRED ROOKER, East-street, Lamb's Condult-street, London, “Im- 
provements in taps for beer casks and other vessels. "25th September, 1867, 

2707. JAMES OXLEY, Frome, Somersetshire, ‘Improvements in refrigerators 
apna ba I and other liquids, which improvements are also applicable 
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2709. JOHN ALEXANDER SMYTH, Kingstown, near Dublin, Ireland, ‘‘ Lmprove- 
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2711. ROBERT WILSON BENNIE, Glasgow. Lanarkshire, N.B., “ Improvements 
in the manu‘acture of moulders’ blackening.” 
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Yorkshire, ** improvements in steam engines.” 
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metal.” 
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2569. EDWARD py ys _Durron and SAM MASON, jun., M 
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of other machinery.” 

seri. “Games BAKER, Tipton, Stafford, ‘‘ Improvements in the manufacture 
of iron, and in furnaces used in the manufacture of iron.” 

2575. JOSEPH DAVIES, Bowden, | Cheshire, “Improvements in apparatus 
used in the manufacture of salt.” 
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artificial or compressed fuel in the treatment of coal, peat, Charcoal, tan, 

sawdust, and woody fibre, whereby those substances, either together or 

ely, can be utilised when in a state of powder or minute division, and 
converted into a serviceable fuel.” 

2579. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Improvements 
in saws.”—A com nunication from James Ezekiel Emerson, Trenton, New 
Jersey, U.S.—1'!th September. 1867. 

2581. JOHN BALFOUR MELDRUM, New Jersey, U.S., “ Improvements in print- 
ing textile fabrics.” 

2583. JAMES WILDERSPIN, Elsworth, Cambridge, ‘‘Improvements in the 
construction of horse rakes ” 

2585 JOHN WILLIAM HALFPENNY, Aldersgate-street, London, “ Improve- 
ments in tobacco pipes.” 

2587. JOSEPH ROCK COOPER. Birmingham, “ Improvements in breech-loading 

fire-arms.” — 12th September, 
_ 2589. HERMON SYMONS, Duiwich, Surrey, “Improvements in fire guards and 
fire screens. 

2591. JAMES REID, Glasgow, Lanarkshire, N.B., 
for finishing parts of locomotive wheels.” 

2593. WILLIAM FORTHERGILL BATHO, Birmingham, 
apparatus for heating, evaporating, and cooling liquids.” 

2595. JAMES MURDOCH NAPIER, York-road, Lambeth, Surrey, ** Improve- 
ments in wine glas~es, and in stands or holders for the same.” 

2597. WILLIAM WHITEHEAD, Dartford, Kent, “Improvements in printing 
fabrics or in producing patterns thereon.”—13¢h September, 1867. 

2599. WALTER GALE BBOWNSON, Wellsville, Ohio, U.S., ‘‘ Improvements in 
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2605. PERCY CRAUSE, Dorset-place, Dorset-square, London, ‘* Improvements 
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2607. JAMES ASHBURY MCKEAN, Rue Scribe, Paris, “ Improvements in 
machinery or apparatus for cutting or working rocks and other hard sub- 
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A communication from Herman Haupt, Philadelphia. Pennsylvania, U.S. 
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2609. GEORGE FRANCIS BRADBURY and THOMAS CHADWICK, Oldham, 
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2611, CARL HOLSTE, Henrietta-street, Covent-garden, London, ‘‘ Improve- 
ments in blast furnaces."—A communication from Frederick Liirmann, 
Oesede, near Osnabriick, Prussia. 

2613. WILLIAM BRAILSFORD and JOSEPH GADSBY, Nottingham, “ Improve- 
ments in the manufacture orproduction of lace made on bobbin net or twist 
lace machines. 

2615. THOMAS TURNER, Bristol, ‘‘ Improvements in mounts or holders for 
maps, tablets, prints, blinds, and similar articles.” 
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p& mattresses, sofas, couches, and chairs.” — 17th "September, 186 
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for crushing beans, oats, and other grain or seed.” 
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2629. RICHARD WATSON, Liverpool, “ Improvements in apparatus for dis- 
tributing gas for heating and lighting.” 

2633. WILLIAM JEREMIAH MURPHY, Cork, Ireland, “Improvements in the 
method of, and apparatus for, obtaining and applying motive 4° 4 

7635. WILLIAM MOLINEAUX, Wolverh 
for rolling bars, rods, and plates of iron and steel, and other ae of weno d 
thicknesses or of irregular figures.” 

2637. JACOB GEOGHEGAN WILLANS, St. Stephen’s-cresent, Bayswater, 
Middlesex. “‘ Improvements in the manufacture of iron.” 

2639. JOSEPH HEN&Y SAMS, Justice Mill-lane, Aberdeen, ‘‘ Improvements in 
drill sowing machines, in horse rakes, and in horse hoes.”—19th September, 
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2641, WILLIAM POTTS, Handsworth, Staffordshire, “ Improvements in appara- 
tus for ventilating rooms and buildings.” 

2646. CHARLES MCDERMOTT, Carlton Villas, Wiltshire-road, Brixton, Surrey, 
** An improved sponge for cleaning slates and similar articles.” 

2647. CHARLES MCDORMOTT, Carlton Villas, Wiltshire-road, Brixton, Surrey, 
“‘ An improved metallic seal for envelopes."—A communication from Ralph 
Jennings, Chambers street, New York, U.S. 

2649. RENE RAFFAULT, Paris, *‘ An improved petticoat.” 

2651. EDWIN HENRY NEWBY, King William-street, London, “An improved 
alarm apparatus.” 

2653. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ |mprovements in 
whips and whip holders."—A communication from John Gibson, jun., 
Albany, New York, U.S.—20th September, 1867. 

2654. CHARLES EDMOND GREEN, Biandford-street, Portman-square, London, 
and JOHN GREEN, Windermere Cottage, Winchmore-hill, Edmonton, Middle- 
sex, A new or improved cartridge for breech-loading fire-arms.” 

2655. PERCY CRAUSE, Dorset-place, Dorset-square, London, “ Improvements 
in ventilators for hats and other coverings for the head.” 

2661. DAVID THORPE LEE, Birmingham, “ Improvements in the amalgama- 
tion or combination of animal with vegetable food.” 

2663. JOHN MEIKLEJON, Dalkeith, Midlothian, N.B., “ Improvements in 

ine 'y or for lifting, lowering, and transporting heavy 

2665. ANGUS MACKENZIE, Capel-street, Dublin, and SAMUEL ROBINSON, 
Brunswick-street, Dublin, Ireland, ‘Improvements in apparatus to be 
applied to cisterns for preventing waste of water.” 

2667. THOMAS MUIR, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in washing 
roliers and blankets used by printers, and in the machinery or apparatus 
employed therefor.” 

2669 JACQUES RIVES, Rue de Nemours, Paris, 
manu'acture of metallic pens.” 

2671. THOMAS KENDRICK, Wednesbury, Staffordshire, “ Improvements in self- 
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2673. GEORGE WALTER MACGEORGE, Pimlico, Middlesex, ‘‘ Improvements in 
pipes for smoking.” 
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facture of envelopes.” 

2679. WILLIAM BEARDMORE, WALTER BROCK, and ALEXANDER CARNEGIE 
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Mary Axe, London, “ Improvements in envelopes.” 

2683. ALEXANDER MELVILLE CLARK, Chancery-iane, London, ‘‘ Improve- 
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Boulevart St. Martin, Paris. 

2685. AUGUSTUS ZIEGELE, Mincing-lane, London, * Improvements in the 
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2689. JOHN LEWIS, WILLIAM HUNTINGTON, and WILLIAM ANYON, jun., 
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2692. THOMAS HENRY WILLIAMS, Cec l-court, St. Martin’s-lane, London, 
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2693. ROBERT WILSON and JOHN NUTTALL, Patricrott, near Manchester, 

in the of cranked axles, cranked shafts, and 
other | heavy forgings.” 

2695. JOHN CLOWES awe wd and DANIEL CAMPBELL, John- -street, Adclphi, 
London, * jectiles and their manufacture.” 

2697. WILLIAM "MCINTYRE ‘CRANSTON, Upper Thames-street, London, “* Im- 
provements in implements for digging poiatoes.”—A communication from 
Clark Chase, Portsmouth. Rhode Island, U.S. 

2701. WILLIAM WOODCOCK, Pimlico, Middlesex, ad Improvements in apparatus 
or arrangements for warming aud ventilating ‘puildings.” 
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of value on cheques, bills of exchange, and other documents.” 
erst JOHN FORDRED, Blackheath, Kent, “ Improvements in bleaching and 
purifying paraffin.” —26th September, 1867. 
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2495. THOMAS LAMBERT Short street, New Cut, Lambeth, Surrey, and 
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2497. JOHN IVES VAUGHAN, Appleton-in-Widnes, L hi 
substances.”—11th October. 1864. 
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bronze-colouring iron.”—-11th October, 1864, 
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2615. RICHARD HORNSBY, Grantham, Lincolnshire, ‘ Reaping and mowing.” 
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London, “ Centrifugal machinery applicable to pumps, &c.”—2\st October 
1864. 
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2574. JOSErH WADSWORTH, Marple, Cheshire, and foens WADSWORTH, 
Salford. Lancashire, ** Gas burners.”—22nd October, 186 

2468. RICHARD HORNSBY, jun., Grantham, Lincolaabire, ** Washing, &e.”— 
10th October, 1860. 

2462 CHARLES WHEATSTONE, Hammersmith, Middlesex, “ Telegraphs.”— 
10th October, 1860. 

2516. ALEXANDER MCDOUGALL, Manchester, 
October, +60. 

2491. MARY STRANG otherwise HUTCHISON, Glasgow, Lanarkshire, N.B., 
** Lubricating oil.”—13th October, 1860. 

2501. JAMES HIGGINS and THOMAS SCHOFIELD WHITWORTH, Salford, Lanca- 
shire, ** Preparing cotton, &c.”—13th October, 1860. 


** Destroying vermin.”—1l5i 
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1610. TONY PETITJEAN, Brydges-stroct, London, “ A new means for procuring 
the more perfect combustion in the burning of fuel.”—30th May, 1867. 

1621. REES REECE, Liandilo, Carmarthen, “ An improved mode of, and 
apparatus for, producing cold.”—31st May, 1867. 

1629. FREDERICK BURNETT HOUGHTON, Grove House West, Reading, Berk- 
i * Improvements in steam boilers ‘and in evaporating pans.”—Ist June, 
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1634. EDWARD MCCLEAN, Stoke Newington, Middlesex, “* Improvements in 
the construction of pianofortes and harmoniums.” 

1637. CHARLES LOUIS JOSEPH CARVILLE, sen., Rue St. Appoline, Paris, 
‘*Improvements in the construction of steam boilers, and in apparatus con- 
nected therewith.” 

1638. DAVID BARKER, Northfleet, Kent, “ Improvements in the construction 
of chambers for drying artificial fuel and other substances.” 

1639. SAMUEL HARWOOD, Norihfleet, Kent, ** Improvements in the construc- 
tion of walls, buildings, and other similar structures.”—3rd June, 1867. 

1654. CHARLES BOULAY, Paris, “ —— in galvanic batteries. 6 

1657. ISAAC EVANS, Birmingt in spring hooks.”—Partly 
a ‘commnante ation from Samuel Legwita, New Jersey, U.S.—5th June, 1867. 

1661. EDWARD BLAND, Bury, Lancashire, “ Improvements in steam eugines.” 
—6th June, 1857. 

1669. CHARLES EMILE GIOJOLA, JAMES HOPFFE GRAY, and 
MARTINENGO, Birmincham, “ Improvements in inkstands.” 

1671. AUGUSTUS LEA BRICKNELL, Stratford on-Avon, Warwick, “ Improve- 
ments in rotary pumps.” 

1677. EDWARD THOMAS HUGHES, Chenettr- lane, London, ** Improvements in 
sewing hines.”—A ec jon from Nathan Adolphus Baldwin, 
Milford, New Haven, Connecticut, U.S. 

1679. JOSEPH SHELDON, Rue Scribe, Paris, “ Improvements in brashes, and 
in apparatus for manufacturing the ‘same.”—A communication from Barnard 
Lavery, New York, U.S. 

1630. ALFRED BARRY, Bromley Grove, Shortlands, Kent, “An improved 
mode of, and means for, communicating motion to cranes, and regulating and 
controlling the operation of the same.”—7ih June, 1867. 

1689. JOHN CLEMENTS RALSTON, Newry, Armagh, Ireland, “ Improvements 
in machinery or apparatus for making candles by dipping, and in the self- 
feeding of the tallow vessel or mould thereof.” 

1691. JAMES HARGREAVES, Appleton-within-Widnes, Lancashire, “ linprove- 
ments in obtaining motive power.” 

1692. JOHN TURNER and ROBERT BUCHANAN DUNNETT, Liverpool, “ An im- 
proved stamping machine.” 

1695. ALEXANDER PARKES, Birmingham, ‘‘ Improvements in ornamenting 
surfaces of paper, woven fabric, and other material, to render them suitable 
for bookbinding and other similar uses.” 

1696. ROBERT EDWARD PEPYS, Poultry, London, and JAMES WARBURTON, 
ilythe, Kent, ** Improvements in apparatus for securing cords and straps, 
such as are used for raising and lowering window blinds, ventilators, 
carriage windows, and for other similar purposes.”—S8ti June, 1857. 

1704. FREDERICK BERNARD DGRING, Duke-street, Westminster, London, 
“ Improvements in engines for boring rock, cutting coal, and boriag, cuttic, 
or working in other material, and in stands or frames for such engmwes; the 
improvement in engines being partly applicable to other purposes.” 

1706. THOMAS HOLT, Trieste, Austria, * Improvements in the construction of 
steam boilers.” 

17. 8. ROBERT LOGAN, Glasgow, Lanarkshire, N.B., ** Improvements in securing 
and adjusting windows, blinés, and shades, doors, and shutters, and in the 
apparatus employed therefor.” —10th June, 1867. 

1718. JOHN FLETCHER, Bow, Middlesex, “ Improvements in the construction 
of retorts for manufacturing and reburnivg animal charcoal.”—1ith June, 
1857. 

1729. THOMAS SYMES PRIDEAUX, Piccadilly, London, “Improving wine on 
draught and of apparatus to be used for this object, which invention is also 
applicable to other liquids.” —!3th June, 1867. 

175%. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in the preparation of pulp for the manufacture of paper.”--A communication 
from Alexander Aussedot, Rue St, Sebastien, Paris. 

1758. LOUIS JOHN CROSSLEY, Willow Hall, near Halifax, and JOSera SUNDER- 
LAND, Halifax, Yorkshire, “ Improvements in machinery tor oiling wool or 
fibre to prepare it for carding, combing, or other treatment.”—15th June, 
1867. 
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1795. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements in 
the treatment of yarns intended to be printed.”—A communication from 
Charles Aubry, Paris. —19th June, 167. 

1821. FRANCIS REDDICLIFFE, Segienlas Mine, Lianidl M **Im- 
provements in buckets for pumps, especially suitable ‘for pumps for ‘mines, 
and in pistons for steam and other engines,” 

1822. EMORY MOULINTOCK. Langham Hotel, London, “ Improvements in the 
construction of motive powe e gines and other pumps. ’—2ist June, 1867. 
1839. WILLIAM EDWARD NEWTON, Chancery-lane, London,‘ improvements 
in governors for marime engines.”—A communication from Farcot et ses 

fils, Houlevard Beaumnarchals, Paris.”’—24th June, 1807. 

1927. JOHN STURGEON, Bolton-le-Moors, Lancashire, “ Improvements tn 
machinery employed in getting coal, stone, and other minerals, and in 
apparatus connected therewith.”—2nd July, 1867. 

2002. WILLIAM ANDREWS, Melksham, Wiltshire, 
making machines "—th July, 1867. 

2102. CHRISTIAN KLUG, Regeut-street, London, ‘‘ An improvement in the pre- 
paration of chocolate and .ocoa.”— 17th July, 1867. 

211). JOSEPH JOHN HARRISON and EDWARD HARRISON, Manchester, “ Im- 
provements in looms for weaving.”—li ts July, 1807. 





“Improvements in hay- 


2207. SAMUEL MANLEY MARTIN, Pinuer Middlesex, and SAMUEL ALFRED 
VARLEY, Roman-road, Holloway. Middlesex, “improvemens in ——- 
upon raiiway trains, parts of which apparatus ape applicable to electsic 
telegraphs genesaliy,”—30h July, 1867. 





2218. WILLIAM SNELL, Clement’s-inn, Westminster, London, “A new or 
communication from John 


improved engraving machine. A 
Guerrant and Benton J h Field, L Rockingham, North 
Carolina, U.S.—1st 4 , 1867, 

2485. ALFRED VINCENT NEWTON, Chencery-lane, London, “An improved 
manufacture of tool for cutting stone.”—A a from William 
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Shaw Campbell, Dresden, Saxony.— 2nd September, | 
om. EDWARD a ROBBINS, Cincinnati, Ohio, vs, “« Improvements in 
re-grates,”—, 


September, \867. 

2542. RICHARD WRIGHT EWER, Old Change, Cheapside, London, “ Improve- 
ments in winders suitable for foiding or making up ribbon velvets for the 
market.”—7th . 1867. 

2551. DARIUS CHASE BROWN, Massachusetts, U.S., ‘‘ Certaia new and useful 
improvements having reference to wire headles for loom harness, and 
particularly the t fe and support of such.”—Partly a 
communication from John Ashworth, Andover, Esssx. 

2552. JOHN MARSDEN, Halifax, Yorkshire, “ eaprovensents in looms for 
weaving Scotch or ingrain carpets,”— 9th September 867. 

2568. COLIN MATHER, Manchester, ** Improvements Al a for washing 
ores, grain, wool, and other mineral, vegetable, and animal substances,”— 
llth September, 1867. 

2582. HUGH STSWART, Liverpool, “ Improvements in driving the saw blade 
cutters of reaping machines.” 

2587. JOSEPH ROCK CooPER, Birmingham, “ Improvements in breech-loading 
fire-arms."’-- 12th r,t 

2591. JAMES REID, Gaon, } Lanark, N.B., “ Improvements in apparatus for 
finishing parts of locomotive wheels.” —13th September, 1867. 

2672 JOSEPH ROCK CooPEeR, Birmingham, *‘{mprovemeuts in fire-arms.”— 
2ist September, 1867. 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts yee eet epi tas 
ENGINEER, at the apes of har Majesty's Commissioners of Patents. 


Class 1—PRIMB MOVEBS. 
Including Fixed Steam and other Engines, Horse, D and 
Water Mills, Gearing, Boilers, Fittings, &c. 
645. £..% WOODWARD, Liverpool, ** Generating steam.”— Dated 7th March, 
8 

This invention consists in heating water and generating steam by means of 
air heated to a very high temperature, and caused to circulate in or pass 
through a coil or other arrangement of pipes placed inside the boiler, so that 
_ pipes may be surrounded by or immersed in the water.—Not proceeded 
with, 


580. F. A. P. VANDEPUTTE, Ghent, “An universal isochronous pendulum or 
speed regulator for motive ".—Dated \st March, 1867. 

This invention cannot be d bed without refi to the drawings. 

586. J. WILD, jun., Oldham, “Condensing steam engines.” — Dated 2nd 
March, 1867. 

This invention consists in improved arrangements for taking away the 
water and air from either the ordinary or surface condensers by means of 
valves and receivers, into which receivers the water and air are allowed to 
full, and then prevented from returning by the valves, so as to ensure a 
nearly — vacuum without the use of the ordinary alr-pump.—Not pro- 

with, 


J. A. COFFEY, Great St. Helen's, London, “ Self-acting steam and fluid 
safety gauges.”—Dated 2nd March, 1867. 

With the view to avoid the valves of the gauges closing, without breakage of 
the glass tabe from the rolling of the ship or concussion of shot, the patentee 
adopts and uses, in lieu of the valves arranged horizontally in the ducis 
between the cock and the boiler, a vertical valve and seating in the interior of 
the cock or tap itself—that is to say, he forms in the body of the key plug or 
stopper of the cock or tap a seating for an upright spindle valve, with the 
seating placed midway between the inlet and outlet of the gauge cock before 
mentioned, so as to effectually stop or open the communication between the 
interior and exterior of the boiler or vessel having pressure upon it. This 
valve by its guides (the top and bottom spindles, for which duc play must be 
provided) remains open by its own gravitation under ordinary circumstances ; 
but when the glass tube breaks, the pressure from the boiler or vessel is 
sufficient to close the same and shut off all external commanication. In 
vaczo, by reserving the action of the valves, it will be obvious that 
the effect will be precisely the same from the external instead of 
the internal pressure. Thus, instead of using a solid key, plug, or 
stopper for the cocks or taps of the sald steam or liquid gauges, he 
uses a key plug or stopper, in the body of which is a hollow part or valve 
chamber or chambers, which ts or are in direct communication with the inlet 
and outlet ducts, with a seating or seatings for a spindle or other valve or 
valves fitted free to work in the said key plag or stopper; and by the eaid 
spindle or other valve or valves the said hollow part, chamber or chambers, 
is or are subdivided into parts opened into or shut off from each other by the 
aforesaid spindle or other valve or valves. Two or more of these subdivisions 
should have openings into them through the key plug or stopper for the steam 
or fluid ways, and also air or pressure openings if necessary. When in action 
this construction keeps the valve or valves open; but when the glass or tube 
of the gauge becomes broken, the pressure being then too great on one side of 
the valve or valves, it or they thereby become closed. Upon turning the key 
plug or stopper, so that the ways of the same are shut off, the action becomes 
identical with that of an ordinary key plug stopper. 

598. R. E. KeEN, Old Change, London, “ Combined reel frame and thread 
cutter.”— Dated 4th March, 1867. 

This invention relates to an apparatus for supporting thread reels in a con- 
venient manner to allow the thread to be taken therefrom as it is used, a knife 
or cutting blade being attached to the said apparatus. whereby the thread may 
be divided into portions of any required length. This apparatus is intended, 
chiefly. for ladies’ use, and is more especially designed to prevent their having 
to divide the thread by biting it, which is often attended with danger from the 
presence of poisonous substances on the thread. The said apparatus consis.s, 
mainly, of a frame, which may be made of suitable shape and size to support 
iny desired number of reels; the latter are carried upon studs or fingers 
secured in and projecting from’ the said frame. This frame may be formed of 
wood, ivory, or metal, and the fingers are preferably made of brass or other 
metal, but these parts may be made of any other materials for that 
purpose. The frame may be either attached to an independent stand or foat, 
or may be placed inside a w rk box. The knife for dividing the thread is fixed 
in the top or other convenient portion of the frame, and may, if desired, be 
made ,emovable. Gaides are attached to the frame in the proper position to 
allow the thread from each of the reels to be passed over and cut by the knife, 
and to keep the ends of the said thread in a convenient position to be taken up 
by the person using the same These guides may be constructed of brass or 
other wire, or may be formed by boring or periorating the frame, or in any 
other convenient and suitable manner 
(0\. J. MAROHENT and J. PARKER. Bowling, near Bradford. “ Generating, 

superheating, and condensing steam.” —Dated 4th March, 1867. 

The First part of this invention relates to the furnaces or fire boxes of steam 
boilers or generators of steam, and the improvements cons-st in applying and 
fitting opposite to the front of the ordimary furnace or fire-box of a bollera 
mouthple: or evking chamber provwed on the top thereof wrth a hopper to 
receive and supply fuel to the said chamber, and baving an opening i+ front 
provided with a tuel feeder in form of a pi-ton or plunger, to which reciproea- 
tory motion is given by either hand or mechanical powe> to push or t ce the 
fuel from the said chamb«r upon the grate bars of the furnace, or into the 
fire-box as required, and two or more of such plangers may be employed if 
desirable. The grate bars (by preference) the patentees construct 
serr ted upper edges, and arrange them so as to por tel ed 
motion by means of eccentrics, and they piace them at a downward inctination 
to enable the fuel to work more readtiy forward in the fire-box. The front 
ends of these grate bars are supported upon *“‘ vee” formed friction rollers, 
which are protected from injury or derangement from the action of 
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throagh it overlying the said ends of the bars, and the 
are supported upon a hollow bearer forming a water 
water to circulate through. In caxes, instead of employing metallic 
erate bars. they make a bed of 
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com) 
Also a series of pipes are inserted or attached to one compartment, the outer 
ends of which are closed with portable caps, and within these tubes are other 
tubes of smaller diameters inserted into the partitions of the vessel, and 
at each end, leaving a space betwixt the tubes, so as to form a communi- 
cation between the two compartments. These tubes and vessels are enclosed 
in a steam tight or a flame and smoke tight chamber with suitable inlet and 
outlet. When used for superheating steam flame or heat is caused to pass 
through the chamber and round the pipes, and steam through the pipes. 
When ured for condensing steam cold water is caused to pass through the 
chamber. 
609. T. BEELEY, Newton Moor, Cheshire, ‘‘ Boilers or steam generators,.”—Dated 
5th March, 1867. 

This invention relates, principally, to the description of boilers wherein 
two flues are employed in combination with an elliptical combustion chamber, 
in which the flues terminate, and consists in connecting together the plates 
f orming the fiues, and also the plates forming the combustion chamber, by 
means of the joint known as the“ flange seam joint,” and also introducing 
into the flues and elliptical chainbey vertical or diagonal tubes to obtain a 
greater heating surface and a better circulation of the water in the boiler. 

621. J. G. TONGUE, Southampton-buildings, Chancery-lane, London, “ Steam 
engines and pumps.” —A communication.—Dated 6th March, 1867. 

The nature of this invention consists in enclosing a revolving crank and its 
operating piston (which connects with a piston working in a cylinder open 
at its one end) within a steam or watertight box, preferably of a form 
corresponding to the travel described by the pitman, whereby a rotary motion 
may be obtained through a long connecting rod in a short space or compass, 
and a piston rod is dispensed with; also, in combination with the foregoing, in 
pivoting the pitman to the piston within the body of the latter at or about 
the middle of its thickness to the reduction of lateral pressure or thrust upon 
this piston; and, still further, enhancing the compactness of the pump or 
engine for a given length of connecting rod. 

626. E. STOREY, Lancaster, “ Marine and stationary land boilers for generating 
steam.” — Dated 6th March, 1867. 

These improvements relate to certain marine and stationary land boilers, 
and consist in the construction, arrang and bination of such boilers, 
the principal and pecullar feature of the invention being the enveloping 
(wholly or partially) of a central boiler of cylindrical form with a double 
casing, which may be wholly or partially filled with water when in use, there 
being a flue space left between the central boiler and the casing for the heated 
gases to pass through before entering the chimney ; consequently, the exterior 
of the central boiler will be kept heated by the surplus heat of the gases after 
passing through its internal flues, and a portion of the residue of the heat 
will pass to the water contained in the said casing. The feed water for the 
boiler is made to enter the external casing first, and is then pumped from the 
casing into the boiler. The casing need only be made to withstand atmo- 
spheric pressure, but if required it may be made to resist internal pressures 
above the atmosphere, and the steam generated therein may be applied as an 
auxiliary motive power for propelling, for working donkey and other steam 
engines, or pumps for feeding the boiler with water for the distillation of sea 
and other water, and for various other purposes. 

633. A. L. NORMANDY, New Park-road, Stockwell, London, ‘‘ Engines worked 
by heated air, &c.”—Dated 7th March, 1867, 

The patentee, claims, First, constructing reciprocating engines worked by 
heated air or other heated suitable gas or gases, in such a manner that the 
heated air or gas actuates pistons arranged and operating substantially on 
the improved plans described. Secondly, constructing eugines worked by 
heated air, gas, or gases wherein the air or gas is caused to enter the lower 
inverted buckets of a bucket wheel or chain of buckets immersed in melted 
lead, or other suitable heated fluid, so as to produce the rotation of such 
bucket wheel or chain or buckets by the buoyancy of the air operating during 
its expansion in the buckets due to their ascent in the fluid, substantially as 
described. Third, regulating the power and speed of improved engines, as 
described in the first claim, by means of a graduated cam actuating the valve 
for admitting the heated air, gas, or gases, 80 as to close it and cut off the 
supply to the piston at the right joint, the quantity of air gas or gas supplied 
by the pump being at the same time regulated by its own pressure, so that 
the working pressure may remain nearly constant, substantially as described. 
Fourth, regulating the power and speed of improved engines, as described in 
the second claim, by means of a throttle valve and reservoir, the quantity of 
air, gas, or gases supplied by the pump being at the same time regulated by 
its own pressure, so that the pressure may remain nearly constant, substan- 
tially as described. Fifthly, constructing improved engines, as described in 
the first and second claims, so that the hot discharged air, gas, or gases 
become cooled by means of acooling current of air, and again compressed by 
the air pump, the cooling current of air being at the same time employed to 
consume the fuel and to regulate the intensity of the heat from the furnace by 
being discharged below and above the fire, the total quantity of the cooling 
current, and the relative quantities of it discharged below and above the fire, 
being also regulated by damp b ially as described, 

634, W. HEGINBOTTOM, Mixenden, near Halifax,“ Steam boiler furnaces.”— 
Dated ith March, 1867. 

This invention relates, First, to the furnaces of Cornish or fire box boilers, 
and the improvements consist ina mode of arranging and operating the grate 
bars so that each alternate bar is capable of being lifted and moved forward, 
lowered, and then drawn backward, the other alternate bars remaining 
stationary. The invention relates, Secondly, to means of taking away or 
removing the ashes which pass through and off the ends of the grate bars; and 
the improvement consists in having a plate the whole length and width of the 
ashpit placed under the said grate bars, which plate is supported upon a 
series of rollers carried in suitable bearings.— Not proceeded with. 

641. P. R. HODGE, Cannon-street, London, ‘* Hydraulic motors.”"—Dated 7th 
March, 1267. 

This invention relates to certain improvements in that class of hydraulic 
motors known under the name of *‘ turbines.” The objects attained by these 
several improvements are, First, in the arrangement of a duplex turbine 
(somewhat in the form of Jonval’s single turbine) by placing one of the single 
turbines above and the other below the casing on a vertical axis, so that the 
upward pressure due to the head or fall of the upper turbine counterbalances 
the downward pressure on the lower turbine, thereby taking away any undue 
amount of pressure from the step of the shaft. Secondly, in arranging 
duplex turbines with a Jonval turbine below and a Fourneyron turbine above, 
doing away with the necessity of keeping the turbine immersed in water, so 
that the line of the upper force of the turbine is out of the water, which is 
not the case in the preceding example. Thirdly, the combining and arranging 
duplex turbines on a vertical axis, as before, and placing one above and the 
other below the casing, the upper one being an inverted Fourneyron turbine, the 
lower one being the same but not inverted, the one turbine counterbalancing 
the other by such compound arrangement, thereby taking the pressure off the 
step of the vertical shaft. Fourthly, by constructing a single turbine with a 
counterbalance chamber and plate, so that the upward pressure on the lower 
side of the turbine compensates for the downward pressure on the upper side 
thereby also taking the downward pressure off the step. Fifthly, in arranging 
such turbines and attaching thereto a separate working hydraulic column, so 
that the water entering such working column shall pass through and be 
regulated by counterbalanced valves or sluices acted upon by a governor, so 
that whatever load there be on the wheel or motor the governor will regulate 
the amount of water to flow into the working column through the sluices or 
valves to be equal to the quantity of discharge through the wheel, sufficient to 
effect the given force necessary for the load on the wheel; and when the load is 
increased, the governor or regulator will open the sluices or valves, letting 
More water into the working column, and raising the hydraulic head equal to 
the increased load. 

661. C. MACE, Sunderland, ‘* Steam boilers.”"—Dated 8th March, 1867. 

The patentee claims the general arrangement of steam boilers as described. 
Also the constructing of steam boilers with a number of vertical water spaces 
running from front to back of the boiler with flame spaces between them, 
such water spaces receiving the feed water at their lower ends, and having 
scrapers within them by which they may be kept free from deposit. 

662. J. WHITAKER, Farsley, near Leeds, ‘‘ Steam boilers.”"—Dated 8th March, 
1 








67. 

In place of making the outer skin of steam boilers of a cylindrical form, as 
is very common, as in Cornish and other boilers, the inventor builds the skin 
of a boiler of arcs of cylinders abutting the one on the other, and at the lines 
where two arcs meet he attaches his passing from one such line to another, 
and tying them together. Usually he arranges the ties to pass from one slide 
to the other of each arc, so that the arc and tie form as it were a bow and 
string; but in some cases the ties may connect the extremities of two 
adjacent arcs, or otherwise, so that the |ines where two arcs meet are securely 
restrained by the ties. In the form of boiler the inventor prefers, the upright 
sides each consist of three arcs, and similar arcs form also the top and 
bottom, whilst the ties form a rectangular frame within. There are three 
tabular flues running from end to end of the inside of the boiler, and the 
centre of each flue is in the line joining the centres of two opposite side arcs, 
or thereabout. In one of the flues is the fire-box, and the products of com- 
bustion circulate through the other. He prefers to arrange two or more such 
boilers side by side with other flues between them formed by dividing the 
space between the boilers into two or more parts by horizontal partitions. In 
this manner alarge amount of heating surface is obtained, and boilers so 
constracted are of great strength.—Not proceeded with. 

679. R. D. NAPIER, Church-row, Limehouse, “ Apparatus connected with steam 
botlers.”— Dated 9th March, 1867. 
The first part of this invention has for its object to separate priming water 





return to the boiler. For the above purpose 


= the sides of the separator, it is conveyed back to the boiler by the return 

pipe. 

678. G. GLOVER, Ranelagh-road, Pimlico,“‘ Lamps for burning naphtha and 
like fluids.” —A communication.—Dated 9th March, 1867. 

The interior of the reservoir of the lamp is, according to this invention, by 
preference packed with cotton, but other material capable of absorbing the 
fluid poured into the vessel might be employed. In the centre of such reser- 
voir is a tube with slits or openi by which a certain part of the 
interior of the vessel is kept free from the cotton or other absorbent material. 
Into the interior space or chamber thus formed within the reservoir the lower 
part of the wick below the wick tube is received. The packing of the vessel 
is sufficient to absorb the whole of the measure of liquid with which the lamp 
is charged, so that none will flow from the vessel even on its being ifiverted. 
The wick holder is formed in the fullowing manner: two tubes, one within the 
other, are used ; the lower end of the outer one is brazed or fixed to the cap or 
screw nozzle of the containing vessel. The interior tube is of somewhat less 
diameter than the outer tube, so as to leave a small space between the tubes, 
and such inner tube is, by preference, brazed or fixed out of the centre of the 
larger or outside tube. The wick is drawn through the inner tube, and the 
lower end of the wick descends into the tubular passage or space within the 
reservoir of the lamp, and by contact with the cotton or other absorbent 
packing the liquid is given off to the wick, and by it conducted to the upper 
end thereof, where the wick rises above the top of the wick tube. In order to 
adjust the flame an exterior tube is, according to this invention, combined 
with the wick holder; this tube is made capable of sliding up and down on the 
outer of the two tubes before mentioned; and, according as the exterior 
tube is raised or lowered, more or less of the wick above the wick tube is 
exposed or covered. The form of the reservoir may be greatly varied. The 
wicks used are preferred to be soft braided wicks with or without a central 
core of soft spun cotton. 


Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

622 — MORGAN, Edgware-road, London, “ Carriages.”—Dated 6th M arch, 








This invention has for its object improvements in carriages, and relates, First, 
to a novel arrangement and combination of parts forming the heads of carriages, 
capable of being used either as open or closed carriages, as desired, and to a 
novel adaptation of windows or lights to such heads. For this purpose the 
patentee dispenses with some of the slats and intermediate hoop sticks ordinarily 
employed, and employs only those hoop sticks in the front part of a landau 
which are situated at the angles of the carriage head and over the doorway. 
That portion of the head which is at the back of the seats he provides with 
windows or lights, forming either tue entire or any desired portion of the front 
or sides of the carriage head, and he constructs them in two or more parts 
hinged together so as to fold over each other in a horizontal direction, the upper 
portion ot the windows or lights being hinged or pin-jointed t» the hoop sticks 
forming the angles of the carriage head, whilst the lower portion is hinged or 
pin-jointed to the body of the carriage. Such windows or lights at the hinge 
joint or joints he makes so as to overlap each other and thereby make a tight 
joint. Rods or links connected at one end to the lower part of the flames of 
such lights, and at the other end to the head pillars, control the motions of such 
lights, The windows or lights at the ends of the seats he forms in two or more 
parts in frames, one of which is hinged or pin-jointed to the ‘‘head pillars,” 
whilst the other or others is or are at their upper parts by pin joints and links 
or ing rods d to the top part of the framing over the doors, their 
lowers parts being connected to the ‘“* elbow rail” by hinges or joints having a 
suitable universal motion ; thus in the raising and lowering of the carriage 
head the lights at the ends of the seats are also raised or lowered, and when 
lowered the different parts of such lights are placed in front of and partly over- 
lap each other, ing rods ing the head pillars to the lower half of 
the front light, and provided with studs or projections acting upon suitable pro- 
jections on such side lights, act to draw the lights inwards, thereby ensuring the 
frames thereof entering suitable grooves or recesses formed for them in the up- 
rights of the carriage head. The invention relates, Seondly, to means or apparatus 
employed for raising and lowering the heads of carriages. For this purpose he 
employs slides working in or on suitable guides, either on the elbow rail, or 
in the quarter, or in other suitable position, such slides being connected to the 
head pillars or to projections therefrom by connecting rods or links, and being 
worked to and fro by pinions or worms and worm wheels taking into racks on 
the slides. The invention also relates to improved arrangements and modes of 
Operating the steps of carriages, so that they shall be opened out or closed on 
opening or closing the carriage doors. 

668. J. NEWMAN, Small Heath, Warwick,“ Tires for railway and other wheels.” 
—Dated 8th March, 1867. 

For the purposes of this invention a plate or slab of metal of suitable length 
and width is slit by means of a circular saw or otherwise along the centre line, 
and nearly from end to end, that is to say a length is left uncut at each end of 
the bar somewhat greater than one half the width of the original plate or slab. 
The plate or slab thus prepared is placed in dies or stamps by which its un- 
divided ends are expanded and opened out at each end of the slot or saw, cut 
in such manner that the surfaces which in the’original plate or slab formed one 
continuous plane are now brought face to face opposite each other. The tire 
is then finished by rolling, or by rolling and turning, a flange being by these 
means produced upon it if required.—Not proceeded with. 

670. W. CLARK, Chancery-lane, London, “ Apparatus for facilitating the 
starting of street or horse railroad carriages.”—A communicatton.— Dated 
8th March, 1867. 

This invention cannot be described without refi to the drawing 

672. L.. TIDEN, Manchester, “ Bearings for railway axles.”—A communication.— 
Dated 9th March. 1867. 

This invention consists in constructing bearings of railway axles with 
movable steps; the said steps and axles adapt themselves to curves in going 
round the same. 

675. J. G. TONGUE, Southampton-buildings, Chancery-lane, London, ‘‘ Bridles 
and reins connected therewith.”— A communication.—Dated 9th March, 1867. 
This invention cannot be described without reference to the drawings. 


7" bs Class 3.-FABRICS. | 

Including Machinery and Mechanical Operations connected with 

So ge Manufacturing, Printing, Dyeing, and Dressing 

, &C. 

585. S. FRANK and R. Goopy, Manchester, “‘ Method of producing selvedge 
lines or borders on woven fabrics.” — Dated 2nd March, 1867. 

This invention consists in applying by mechanical means a line or mark of 
colour, mordant, discharge acid, or imitation gold or silver, to each side or sel- 
vedge of the fabric, according to the colour of the piece and thecolour of line or 
mark required ; for instance, if the piece be dyed black, and a line of acid be 
applied,a red border line would be produced, and if a line of discharge be 
applied before dyeing the line would remain white whatever colour be applied 
in dyeing the piece. The mechanism the inventors employ consists of a bed or 
table over which the fabric is stretched, and terminates in a felt covered roller, 
which is turned by gearing and causes the fabric which passes over it to travel, 
and beneath this roller two adjustable discs are secured on a shaft which revolves 
and causes the discs to imprint a line of colour, acid, or discharge, or other ma- 
terial with which they may be supplied, on each side of the piece, by which 
means the appearance of the selvedges of lower class goods are improved and 
made to resemble those of better quality. Not proceeded with. 

589. A. and H. ILLINGWORTH, Bradford, “ Cops or bobbins and parts connected 
therewith used in preparing and spinning bst "—Dated 2nd 
March, 1867. 

Cops or bobbins as used in preparing and spinning various fibrous substances 
are ordinarily bushed at their opposite ends, so that they may at those parts 
fit tolerably closely to the spindies, so as to be somewhat assisted by frictional 
contact therewith, but such method is open to many objections, to remedy 
which, according to these improvements, the lower part or bush in contact 
with the spindle is formed separate from the cop or bobbin, and is part of a 
washer upon which such cop or bobbin rests, This washer is also formed with 
a stud or with studs or projections to enter recesses formed for them in the 
lower part or flange of the cop or bobbin. The ordinary washers for regulating 
the drag may be used under the washer on which the bush is formed. The 
pins or projections may be on the end of the cop or bobbin, and the recesses in 
the flange.— Not proceeded with. 

596. W. E. GEDGE, Wellington-s'reet, Strand, London, “ Flax-stripping or 
peeling machine.”"—A communication. — Dated 4th March, 1867. 

This invention cannot be described without reference to the drawings. 

622. H. BARTON and E. WHALLEY, Blackburn, “ Apparatus for spinning and 
twisting cotton, &c.”— Dated 6th March, 1867. 

This invention relates to the apparatus employed in spinning termed self- 
acting mules, and is designed to dispense with the rim band and pulleys, and 
to effect a positive driving motion for the tin drum or spindle driving shaft, 
and at the same time to cause such positive motion to yield slightly when 
backing off. The improvements consist in the use of a driving toothed wheel 
and disc revolving loosely on the driving shaft, which wheel is drawn by 




















means of an arm or arms secured on the said shaft, through the medium of a 
coiled spring, which is attached to the wheel by mean of a rod extending round 
its circumference, around which rod the spring is coiled—or the rod may be 
arm being curved or forked so as to clip the 
wheel cannot receive motion until the spring is acted 
upon by the arm either by compression or extension, so that when driving 
power is suddenly applied to the wheel the spring effects the necessary yield, 
and allows the backing off and revolution of spindles to wind on to be effected 
without injuring the teeth of the driving wheel or other gearing. The motion 
may be transferred to the tin drum shaft by toothed wheel or other equivalent 
gearing, which is arranged to drive an intermediate shaft on which a squewed 
bevel wheel slides to and fro, according to the motion of the spindle, which 
Se a ee driving the tin drum which drives the 
Sp 
682. H. C. HILL, , ** Machinery for winding yarn and thread.” — 
Dated \1th Marek test 

The object of this invention is to remove loose impurities or snares from the 
yarn or thread as it passes from the cops or bobbins supplied to the winding 
machine to the bobbins or spools on to which it is to be wound, and to prevent 
the passage of the yarn or thread in case of any twisted snarls or thick places. 
In performing the invention the yarn in passing from the cop or bobdin is 
taken over a vibrating guide rail, and then between steel or other plates fixed 
toarail. These plates are made perfectly smooth on their edges, and they are 
fixed to the rail by set screws, leaving the desired space for the passage of the 
yarn or thread between the edges of each plate. The yarn or thread is then 
taken over the usual guide rail, and wound as usual on the bobbin or spool. 
By this means each yarn or thread is moved to and fro in the slit between the 
edges of the plates, thereby preventing the accumulation of impurities in the 
slit.— Not proceeded with, 

592. A. C. LAURYS, Louvain, Belgium, ‘‘ Fabric for elastic stockings, &c.”— 
Dated 2nd March, 1867. 

One portion of this invention consists in constracting the articles which form 
the subject of this invention without a seam or seams in a manner differing 
essentially from what has previously been done, the materials being knitted by 
hand or by machinery into a seamless web or tissue of a circular or any other 
desired form, into which is simultaneously worked spirally a thread of india- 
rabber, by prefe in a vulcanised state, which runs throughout the work, 
following the gradually ascending rows of meshes, and passing alternately 
through one front and one back mesh, so as to be guided by the former and 
rest upon the latter, thus furming one uninterrupted whole, and being, in fact, a 
kind of elastic tube possessing great strength. The india-rubber thread being 
perfectly independent of the other parts of the fabric retains its expansive and 
elastic properties unimpaired, and being only fixed at one end it gives freely to 
every movement or variation of shape in the limb or part to which the article 
may be applied, the strain caused thereby being equally divided throughout the 
whole length of the elastic thread, whereby the constructive power of the 
fabric remains constantly uniform in desree, and undisturbed by breakage or 
relaxation, thereby presenting a great advantage over the elastic fabrics in 
which india-rubber thread has been hitherto commonly employed, wherein, as 
it does not form a circular horizontal line in which its elastic properties have 
full play, it cannot adapt itself to the form of the part to which it is applied; it 
forms, on the contrary, an integral portion of the fabric into which it is worked, 
and such tissues or fabrics being naturaliy expansive but not elastic the thread 
relaxes with them, and does not recover itself,so that it gradually ceases to 
exert its elasticity, and the end for wh'ch it was used is unattained, whilst in 
the circular seamless system, with the independent elastic thread, embraced by 
this invention, the elastic thread, and, q ly, the bandage or any other 
object which it pervades, will ti to act effici 
rubber 








ly as long as the india- 
endures. In order to render the india-rubber inodorous, it is covered 
with cotton wool, silk, or mixed material. Another part of this invention 
consists in applying the principle of the independent elastic thread to flat as 
well as circular fabric. 
693. W. DEMPSEY, Congleton, Cheshire, ‘“‘ Apparatus for spinning and doubling 
silk, cotton, wool, &c.”— Dated \\th March, 1867. 

This invention cannot be described without reference to the drawings. 

666. J. HORTON, jun., Birmingham, ‘‘ Manufacture of metallic rollers used in 
ing and treating cotton, &c.”—Dated 8th March 1867. 

The above named rcllers are made of iron or other metal, and are fluted. 
The flutes of these fluted rollers are ordinarily made by a cutting process, the 
unfluted rollers being fixed on the bed of a planing machine, and subjected to 
the action of cutters by which the flutes are cut. The invention consists in 
fluting the said rollers in the following manner: —He takes a draw-plate similar to 
the draw-plates used in drawing wire, excepting that the hole or holes in the said 
draw-plate have the figure and size of the cross section of a fluted roller. He 
takes the unfluted roller, and inserting the neck of the roller through the hole 
in the draw-plate he forces the said roller through the said hole by means of 
hydraulic or other pressure. Or instead of forcing the roller through the Graw- 
plate as described it may be drawn through the said door-plate by the drawing 
as practised in the manufacture of wire.—Not proceeded with. 

653. C. MATHER, Manchester, “* Machinery for gling or beetling fabrics.” 
—Dated 8th March, 1867. 

For the purposes of this invention, {n constructing a mangling or beetling 
machine or engine, two supporting rollers for the beam on which the cloth is 
wound are used ; on the sarface of cach of theses two rollers spiral grooves and 
ridges are formed, the direction of the grooves and ridges on one roller being 
the reverse of the direction of the grooves and ridges on the other, by which, in 
their revolution, they will be constantly counteracting each other in their action 
on the fabric, that is to say, one roller having a tendency to force the fabric in 
one direction while the other roller forces it in the contrary direction, thus 
producing a cross friction on the several folds’of the cloth or fabric on the beam. 
Above the roll of cloth or fabric on the beam is a third roller, which, by levers 
and weights or other means of applying pressure, is caused to press on the 
cloth or fabric on the beam, the combined action of the three roliers produces 
in a very short time the desired mangling or beetling effect or finish on the 
fabric. When desired the beam on which the cloth or fabric was wound may 
have a traversing or to and fro motion applied thereto; or the supporting and 
pressing rollers, or either of them, may have a traversing motion applied 
thereto. The rollers are driven alternately in contrary directions by reversing 
the motion of the driving engine, or by reversing gearing, and in order to 
prevent the injurious effects of the longitudinal strain on the grooved rollers 
they are provided at each end with a tail pin. 

673. W. 8S. LOWE, New Mills, Derbyshire, “ Sizing and dressing machines.” — 
Dated 9th March, 1867. 

This invention is particularly applicable to the hi for sizing and 
dressing warps known as tape legs, slashers, and the ordinary or common 
sizing machines in which a size trough or box is employed, and it consists in 
the application of a self-acting tap or valve with a ball or float to the size 
trough, by which fresh size is admitted in proportion to the quantity taken up 
by the yarn, and the size is kept at the same level in the trough; the ball and 
tap is applied in a box attached to the size trough, or the float may be placed 
in the size trough and connected by a rod to the lever of the tap through which 
the size enters; by this means the size isalways kept at a uniform strength, 
and the attendant is relieved from the duty of occasionally allowing the size to 
run into the trough, and is therefore at liberty to devote his whole time to 
the other requirements of the machine. 

674. A. Rupp, Paris, ‘‘ Regulating the speed of drying cylinders or rollers em- 
ed by dyers, scourers, and bleachers.”— Dated 9th March, 1867. 

This invention consists in adapting to the double table apparatus employed 
in regulating the speed of drying cylinders, First, an intermediate friction 
roller composed of a number of india-rubber rumbles, some fixed and others 
loose, on the same shaft ; Secondly, a system of springs adapted to each of the 
shafts of the tables for the purpose of i ing or diminishing the friction of 
the latter on theroller; Thirdly, a system of shaft hi for ing 
a lateral movement to the rolier, causing it to move from the centre of the 
driving table to the edge thereof, and vice versa, for increasing or diminishing 
the speed of the regulating table.— Not proceeded with. 


Class 4.—A GRICUL TURF. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
588. G. M. GARRARD, Gracechurch-street, London, ‘‘ Apparatus employed in 
mowing and reaping.”—Dated 2nd March, 1867. 
This invention cannot be described without reference to the drawings. 


Class 5—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drawn Pipes, 
and House Fittings, Warming, Ventilating, &c. 
552. C. J. POWNALL, Union Club, London, ** Means of ventilating pits and 
mines.” —Dated 28th February, 1867. 

At each and every of those localities in a pit where noxious gases are found 
to dangerously accumulate the inventor first causes an excavation or recess to 
be cut in the roof or ceiling of the workings, so that the gas being considerably 
lighter than the atmospheric air may rise into and be collected therein. Into 
these excavations he then leads a pipe of wrought iron, cast iron, india-rubber, 
or other material, and of suitable size, which may either be attached to the 
roof or sides of the workings or laid underneath their surface. That end of the 
pipe, which terminates over the spot whence the noxious gases are to be re- 
moved, is to be led up by suitable bends into the hefore-mentioned excavation 
or recess, and is to terminate close to the top of the same in a funnel-shaped or 
bell-mouth end. On the most convenient part of this pipe is to be a valve or 
cock capable of being readily opened and shut. The pipes, where several of 
them are required, are to be led into a large or main pipe or pipes, as may be 
found necessary, and to these main pipes are to be connected an exhausting 
air pump or fan sufficiently powerful to carry off through the suction pipes 
attached these noxious gases as fast as they accumulate in the recesses or 
excavations in the roof. These pumps or fans may be placed in the main drift 
of the mine, and discharge the gases into the current of atmospheric air there 
passing; or they may be placed at the bottom of the upcast shaft, or other 
suitable locality, they may be driven by steam, horse, wind, manual, or 
other motive power. As the noxious gases issue from the seams of coal they 
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will rise in the recesses in the roof, 


connection 
receiving the bolt, by which arrangement the 
en oe a 


Including Gune,Suorde, Cannon, Shots Shells, Gunpowder, I 
ns, Jan ‘m- 

plements of War or p aay moog Shots, Shale, Gunpe 

= ¥-% a Newcastle-on-Tyne, “ Breech-loading tenn 2nd 


This invention relates to breech-loading fire-arms, and the First improve- 
ment consists of a breech-loading action by which the empty cartridge, after it 
has been fired, instead of being pushed out in the ordinary way, is drawn out 
by the act of opening the breech. The Second improvement consists of a 
jointed lever strixer, the lock motion of which is ed by the pull of the 
hammer when cocking the piece. —Not proceeded with 
599. M. A. F. MENNONS, Southampton- buildings, Chancery-lane, London, 

“ Breech- JSire-arms.”—A communication,— Dated 4th March, 1867. 

This invention cannot be described without reference to the drawings.— Not 


proceeded 
619. G. HASELTINE, Southampton-buildings, Chancery-lane, London, ‘* Re- 
i breech-loading fire-arms."—A communication,— Dated 5th March, 


This invention relates to the construction of that class of magazine breech- 
loading fire-arms in which flanged metallic-case cartridges are used, such cart- 
ridge being contained within a magazine located in the stock of the arm, and 

successively fed forward into the breech of the barrel. Heretofore the 
movement of the cartridges so located has been effected by a spring, the said 
cartridges being placed in line endwise and in contact, so that the stress of the 
spring against the rearmost one pressed the whole series forward, bringing each 
front one into position at the proper time to be fired. Such construction or 
arrangement is objectionable from the liability of explosion of the cartridges by 
reason of their eee and for various other reasons, and the primary object 
of this i jon is to and arrange the magazine that the cartridges 
are held in place without contact one with another, and are fed forward by a 
positive movement, each being in turn brought up into line with the breech of 
the barrel and forced into the same ready for ~~ + 3 and it is in the construc- 
tien and arrangement of such magazine, and in th by 
which each cartridge is in turn carried from the magazine into the barrel, and 
the shell removed from the barrel and expelled from the arm after firing, vhat 
the said invention chiefly consists. 
660. G. H. DAW, Threadneedle-street, London, “‘ Cartridges for breech-loading 
Sire-arms.”— Dated 8th March, 1867 

The patentee claims forming a cartridge case by combining with a base cap 
or capsule a powder case maile from a strip of thin rolled sheet metal, soldered 
or cemented up at its overlapping edges, and so formed into a tube. 

677. M. A. F. MENNONS, Southampton-buildings, Chancery-lane, London, 
* Breech-loading fire-arms.”- A communication.— Dated 9th March, \867. 
This invention cannot be described without reference to the drawings. 


Class 7.—FURNITURE J AND CLOTHING. 
Including Cooking Utensils, Upnolstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, & 
606. J. M. STANLEY, Birmingham, “ Metallic front for shirts, &c.”—Dated 5th 
March, 1867. 

This invention relates to shirts and other articles of under clothing, and 
consists of an improved front which the inventor proposes to make partly of 
metal by enamelling or otherwise coating and finishing the outer surface, or 
covering the same with linen or other fabric or paper, so that the said outer 
surface when soiled can be instantly cleaned with a wet sponge or flannel, or 
by rubbing with a damp cloth.—Not proceeded with, 

610. F. H. JONES, Manchester, ‘‘ Wearing apparel.” — Dated 5th March, 1867. 

This invention is designed for the purpose of providing a “‘ wrapper” or pro- 
tection from wet and cold for the feet and legs of travellers, and consists of a 
long bag or sack, which is composed of a thick or strong cloth or fabric outsi:e, 
and lined or otherwise inside with skeepskin, or other fur or cloth, and if used 
for exposed travelling, a thickness of mr gene A material, such as india- 
rubber cloth or gutta-percha sh » may be d as an outer cover; 
this bag is closed at the bottom and up p the sides as far as about two-thirds its 
length, and the upper third is open at the sides to enable the hands to enter the 
trousers pockets, the whole being made sufficiently loose that it may be drawn 
on over the tr.users to enclose the legs and feet, and the apertures at the top 
are closed round the waist of the wearer by strap and buckle, buttons, or equi- 
valents. Outside two pockets are arranged and provided in front, either lined 
with fur and waterproof material or not, in which the hands may be protected, 
and the article of wearing apparel thus provided will be found very comfort- 
able, and a great protection from wet and cold in long journeys, either by rail 
or road, it being readily d by unfastening the waistband and throwing 
back the front and back flaps, and allowing the bag to fail off the legs. 

639. R. LUKE, and W. PARKES, Birmingham, “ Metallic bedsteads, &c.”—Dated 
7th March, \s67. 

In the kind of embellishment to which the First part of this invention relates 
it has been for some time customary in the manufacture of bedsteads to japan 
the pillars or rails in various colours, and then to place over the said pillars or 
rails an ornamental perforated case of metal, which has been either of brass or 
zinc japanned. Now these improvements consist in making the casing as here- 
tofore of brass, zinc, or any other suitable metal; but instead of Japanning or 
painting this outer casing, the inventors either gild, silver, or otherwise electro- 

ite the said outer case. In addition to the ordinary manner of preparing the 
pillar, rail, or tube for its perforated case by japanning or painting, they employ 
the enamel process now used by the Patent Enamel Company. The Second part 
of the invention relates to an improved means of securing the corner mounts of 
bedsteads. The usual manner of fastening mouats has been by rivetting them 
to the pillar; but the present inventors pro) instead thereof to screw the 
said mounts upon a piece of metal which is either cast on to the pillar, or is 
otherwise secu:ed to the pillar, the advantage of which is that the several 
pieces of metal forming the pillar may at any time be taken to pieces and 
cleaned without the least difficulty. The Third part of the invention has 
to an p d mode of securing the bottom mount of bedsteads, 
insteaa of rivetting it as is now customary. This improvement consists in 
screwing the castor pin into the bottom of the pillar, and the said castor pin 
being provided with a collar or shoulder; this comes against the bottom mount 
and so holds it securely inits position. This improvement enables the inventor 
without difficulty to take off the bottom mount and case when needed.—Not 
proceeded with 
665. T. S. TURNBULL, Birmingham, “ Mourning and other lockets, d-c.”—Dated 
8th March, 1607. 

This invention consists in constructing mourning and other lockets, and 
Of 1amente! articles worn about the person, of a metallic foundation, and 
affixing thereto a covering or coating of jet, malachite, precious stones, shell, 
ivory, wood, ebunite, papier mfché, and other non-metallic substance or 
material, substantially as described and illustrated, whereby the finished 
locket or article has the appearance of being made entirely, or almost entirely, 
of the jet or the other non-metallic substance or material employed, and at the 
same time possesses the strength of a metaliic locket or article. 

667. G. DumseR, Namur, Belgium, ‘‘ Lamps for burning petroleum, &c.”— 
Dated sth March, 1867. 

In lamps for burning fat oils, where the oil contained in a lower chamber or 
reservoir is raised to the wick or burner by mechanical means, the oil rises to 
the poin' where combustion takes place and sometimes even above that point. 
Petroleum or other minerai oils could not with safety be burned in such lamps, 
as the oil might ignite and cause the lamp to explode. The object ot this 
invention is to arrange and combine the parts of mechanical lamps, or lamps 
in which the oil is raised to the wick or burner, by mechanical mvans, so that 
petroleum or other mineral oils may with saftey be burne! in them, the level 
of the said oil being maintained at a certain distance from the flame to which 
the said oil rises safely by capillary attraction. Above the lower oil chamber 
or reservoir the inventor places a second and smaller chamber or reservoir to 
receive the lower part of the wick. He connects the said upper and lower oil 
chambers by means of two pipes or tubes, the one to convey the oil raised by 
mechanical means from the lower chamber to the upper chamber, and the second 
¥ or tube to carry off any oil rising above the required level in the upper cham~- 

and toconvey the said superfluous oil to the lower chamber. The oil 




















by the mechanism in the lower chamber rises into and fills the upper chamber 
to the level of the mouth of the discharge pipe or tube, through which the 
superfluous oil escapes into the lower chamber. By this means a uniform level 
is constantly maintained in the upper chamber, and the oil ascends along the | 
wick to the flame solely by capillary attraction, causing the wick to burn 
regularly and to produce a flame of uniform intensity.—Not proceeded with, 





to the part that engages with the brooch pin when in use, and this also he 
proposes forming of sheet metal so pierced that a centre piece is formed, which 
when bent across the middle, and the two sides brought together so as to 
project at right angles with the base of this part, a hook will be formed ; and in 

on 


both casee he avolds the use of solder, and the joint, and 
detent with the means of uniting them to the brooch from one piece of metal. 
Class 8—-CHEMICAL. 
Including Special Chemical and Pharmaceutical Preto Pos 
and Lighting Materials, Preparation and Preservation of Food, 
Mr oe ee Bleaching, Dyeing, Calico-Printwng, ’ 


highly heated, by which the vapour will be converted into a permanent gas, 

and may be conducted by suitable channels for use. 

569. W. E, NEWTON, Chancery-lane, a “ Apparatus to be used as spinal, 
abdominal, , and pelvic truss supports.” —A communication.— Dated 28th Feb- 


ruary. 1867. 

This invention cannot be described without refe to the drawi: 

579. W. PARRY and J. FREASON, Birmingham, “ Treating or - purifying 
sewage.” — Dated \st March, 1867. 

These improvements in treating or purifying sewage consist in inixing there- 
with in acertain manner clay, clay iron ore, or manganese earths, whereby 
the suspended and dissolved organic or inorganic matters contained therein are 
precipitated, and the water of the sewage rendered clear and inodorous, or 
nearly so.—Not proceeded with. 

605. S. NEWINGTON, M.R.C.P., Ticehurst, Sussex, “ Compound for destroying 
insects.” — Dated 4th March. 1867. 

The patentee employs a compound consisting of ground tobacco, sulphur and 
assafoetida in the proportions, by preference, of ground tobacco, 75 parts; 
sulphur, 25 parts; assafootida, 5 parts. This compound is, when required for 
use, diluted with fine dust or sand, and in this state it is applied to the surface 
from which blight or insects are to be rei » or to surfaces requiring pro- 
tection from their ravages; or the compound may be mixed with water, and 
80 applied. 

608, H. ULLIEL, Avenue de Meuilly, Department of Seine, France, “ Production 
or improvement of in, gases.” — Dated 5th March, 1867. 

The improved apparatus, which the ‘patentee calls a *‘saturator,” consists 
of appliances for effecting the combination or saturation of aériform or gaseous 
currents with hydrocarbons, or any fluid containing or combining carbon of 
suitable nature, whether in a normal or volatilsed state, and which he terms 
“ saturating element,’ in order to distinguish it from the other element or 
“ current” to be saturated. The result of this saturation by these means is 
the emanation of a new gaseous product of improved quality, and economical 
in regard to cost and con,.umption. 

611. A. 8. MACRAE, Liverpool, ‘‘ Hydrocarbon oils used for safety and other 





"— Dated 5th March, 1867. 

This invention consists in mixing camphor with the pny 80 as to prevent 
their giving off offensive odour in burning —Not proceeded with. 

616. E. J. DUYCK, Glasgow, *‘ Utilisation of mineral and other oils for the pro- 
duction of heat.” — Dated 5th March, (867. 

This invention consists in placing within the furnace wherein heat is to be 
developed a vessel or apparatus, which may be of various shapes, according to 
the form of the furnace wherein it isto be applied. The vessel or apparatus 
is caused to revolve by gearing actuated by a steam engine, or in any other 
convenient manner. The shaft upon which the vessel or apparatus revolves 
is hollow or tubular, and it is connected by a pipe with the cistern in which 
the oil is contained; by means of this pipe the oi] is conducted to the interior 
of the vessel or apparatus. The tubular shaft at the centre of the apparatus is 
provided with feed pipes, which radiate from it to the outer casing of the 
apparatus, This is fitted with wire gauze, loose wires, or asbestos, or asbestos 
and wire combined, sv as to produce an incombustible wick, and burners are 
fixed on the exterior, which may or may not be filled with asbestos, through 
which the vil percolates, and is burnt as soon as ignited.—WNot proceeded with. 


624. J. THOMPSON, Nettlebed, Oxford, “‘ Manufacture of gas." — Dated 6th March, 
1867 


For these purposes, in place of having gas retorts heated externally by their 
being set in a suitable furnace, as heretofore, they are, according to the 
present invention, whether in a horizontal or in an upright position, to be 
heated by internal flues or passages, through which highly heated air or steam 
is caused to flow so as to heat the passages or flues, and, consequently, 
the coal! or like gas making material placed in the retorts, but external of the 
flues or passages placed within or formed through the retorts. The retorts 
may, with advantage, be set in or surrounded with sand or other suitable non- 
conducting material. The air or steam used for the purpose of the invent on is 
to be passed through heating apparatus similar to what is employed in obtain- 
ing highly heated air and highly heated steam employed in various ways. 
When the gas has been extracted the flow of heated air or heated steam Is to 
be shut off, and the steam is then to be allowed to flow into the interior of the 
retorts and amongst the coke therein, by which not only will the remaining 
gas be driven off.from the retorts, but the coke will be quickly brought into a 
condition to admit of its being withdrawn from the retorts. The gas when it 
passes off from the retort is passed through the purifying processes ordinarily 

ployed in the of coal gas.— Not proceeded with, 
647. E. Luoyp, Bow, “ Treatment or ion of straw and other fibrous 
material for the manufacture of Dated 1th March, 1867. 

The patentee claims grinding or reducing straw, esparto, and other vegetable 
matters, in mills or grinding apparatus, whereby these matters are so reduced 
as to facilitate the action of the | agents employed thereon, and obviate 
the subsequent separation of knots from straw and such other matters as 
are =: reduced by boiling or treating chemically, as and for the purposes 
described. 

650. W. YOUNG, Straiton, and P. BRASH, Leith, “‘ Distillation of bituminous 
substances.” — Dated 7th March, 1867. 

This invention has for its object | pro in the distillation of coal 
shale, and other bituminous substances, in order to obtain ony matters there- 
from, and consists in effecting the distillation by means of vapours or gaseous 
bodies in the mole hereinafter described. As a readily 











quired temperature to every portion of the substance to be worked on by 


means of a bath of matted metal. 
692. E. T. Hua Chancery-lane, London, “‘ Apparatus promotion 
Prcdeda ny Sw = pe gas, petroleum, and pr tagt Ly 


caeten Dated 11 Barc’ veer 
This invention cannot be described without reference to the drawings. —Wot 


Class 9.—ELECTRIOITY. 
indating See, eS and Ceara Garon, 
lectrical Apparatus, Galvanic Batteries, &c. 
632. G. Davin, Sore st, Lt-fl. London, “ Insulator for tele- 
'—A communication,— 1867. 
Tis invention coats nthe employment of parafa as an nalating medium 
in the construction of oe also in a special mode 
insulators. Not proceeded with. 
676. J. 8. ——— ae “ Protecting the needles of mariners’ and other 
compasses local attraction.” — Dated 9th March, 1867. 
The object of this invention is to prevent those deviations 
mariners’ and other compasses which result from local attraction, whether the 
outfit of the ship itself, or 


ah 


Se ee ae 
1 ° 
The patentee claims covering nay ee fee ge strands of fibrous sub- 
stances by plaiting such be biged pred oy’ and coating the wires so 
covered with insulating material, and joining the same together, as described. 
The patentee also claims the cea employed. 


Class 10.-MISCELLANEOUS. 
Including all Specifications net found under the preceding heads. 
Ot. J. Basan, Sheffield, “ Lubricator or tallow cup."—Dated 23rd February 


This lubricator consists of a small cup with a perforated plate or grid, 
whereby the tallow o oil is properly strained before enterin;; the cylinder, 
which is a very essential element in a good lubricator, The cup is set on a 
vertical spindle fitted with two internal steani-tight plugs, — are -_ 
down on their bearing by a holiow nut. A port or opening is formed in the 
upper plug for the passage of the oil into the lubricator from the cup; the 
spindle is turned by a handle, and an index shows the position of the bottom 
plug, 80 as to indicate whether the communication with the interior of the 
engine and the lubricator is cat off or not. When the top plug oe the 
upper part, the lower part is opened by the bottom plug, and the steam rushes 
through and presses on the surface of the lubricating material, putting it in a 
state of equilibriam; consequently it drops down by its own gravity, and can 
be regulated to take only one drop at each stroke of the engine, steam hammer, 
or other machine, and not one drop of the lubricating matter can get out of 
the lubricator, except while the engine is in motion. 


510. G. LUTTRINGHAUS, Miilheim, Prussia, ‘* Portemonnaies, portfolios, pocket 
books. cigar cases, &c "— Dated 15th February, 1867. 

This invention consists in fastening or securing the article when closed by 
means of the pressure of the flap, in or on which the patentec places two, three, 
or more bow or bent springs, these springs extending from the edge of the flap 
to some distance down the back of the body, the curve of the springs coming, 
when the article is closed, on its folded edges, or on the edges of the —_ 
the springs giving to the flap the action of an ordinary clip. He binds the 
front edge of the flap with metal or other stiffening — in order that, what- 


ever part of this front edge be pressed upward, the strain will be brought upon 

all the springs. 

521. H. R Du Pre, Shellingford, “Improved candlestick."—Dated 26th 
February, 1867. 


In performing this invention the inventor proposes to construct the holder 
or tube of the candlestick of a band of metal twisted on a mandril in such 
manner as to form a helical coil with open spaces between each coil or twist ; 
the lower extremity of the coil terminates in a vertical stem, which is inserted 
in the case of the candlestick ; the upper part of the coil is chamfered off and 
curved so as to form a screw terminating in a flattened rim. The support of 
the candle is formed of a cap or hollow chamber of metal let in between the 
internal periphery of the helical open tube, and secured by an arm on each 
side extending through the helical spaces, these arms being curved to form 
finger pieces, whereby when the support or candle holder is turned to the 
right or left, it will travel up or down the helical grooves after the manner of 
a screw, and thus elevate or lower the candle in the tube.—Not proceeded with. 
522. W. R. HILL, Vaurhall-walk, Lambeth, ‘‘ The ‘chromoeidotroph’ for dis- 

solving views and optical effects.” "— Dated 26th February, \867. 
This invention cannot be described without reference to the drawings. 


524. E. HELY, Dublin, “ Manufacture of lopes."—Dated 26th February, 
1867. 


This invention consists of an envelope so formed that the use of gam, or any 
substitute therefor, or other matter of mucilaginous or adhesive nature, on the 
outer paper or flap forming the envelope upon which it is usually placed, is 
— dispensed with ; and in place of using a gummed flap in the usual way 
a piece of gummed paper or other gummed material is placed under the flap or 
folds of the envelope. This piece of gummed paper, or other mucilaginous 
or adhesive material, is, by preference of about the full size of the envelope 
when folded and the three flaps of the envelope usually are at once 
fastened to it, leaving the fourth or loose flap to be closed by the party using 
the envelope. This is done by moistening the ungummed flap and pressing it 
down in a moistened state upon the gummed surface of the paper prepared so 
as to adhere to it. 


525. Z YOUNG, Grangemouth, Stirling, “‘ Improvements in lamps.”—Dated 26th 
1867 


This invention iain First, to a novel arrangement and construction of 
burners for lamps to be used for the purpose of burning mineral and other oils, 
whereby a bright, clear, and smokeless flame is obtained. The burners are 
constructed with a chamber surrounding the lower part of the wick holder or 
tube, the side or sides of which is or are perforated, A metallic or other disc is 
provided which passes down over the wick holder or tube, and at the same 
time rests upon the top of the chamber sides, The disc is also perforated above 
the chamber, and a cavity is provided in the centre of which the wick tube is 
situated, the top of rtp hed having a movable cap an ing across 
through which the flame issues. The sides of - cavity are provided with 








the patentees prefer to use the hydrocarbon gases given of from the bituminous 
matters themselves under t The matter to be distilled is 
enclosed in a vessel or chamber provided with an outside casing which is to 
contain the gases or vapours. Heat is applied to this outside casing, and is 
diffused through that to the inner chamber containing the bituminous matter. 
The gases or vapours are then, by a suitable pipe at the bo'tom, introduced 
between the outer casing and the inner chamber ; and after ascending they are 
forced or drawn into a downward current through the bituminous matter, 
carrying with them the oily vapours, thas effecting a dawnward distillation 
which produces an oil of high quality, yielding a larger quantity of solid 
paraffin than is obtained from oil p by any other known mode. 
657. J. TURNER, Queen-street, Stepney, *‘ Composition for coating or covering 
the surface of iron. wood, stone, brickwork, and other substances or materials, 
to nt oxidation and’ d thereof.” Dated 8th March, 1867. 
The following are the ingredients, Matters, or substances the inventor pro- 
poses to employ for effecting the objects of this inventiun, namely : resins gums, 
copal, mastic, sandarach, shellac, or other gums or matters ssing similar 
properties thereto. He takes one or other of the above ingredients, and having 
first dissolved them in methylated or other suitable spirit or solvent, proceeds to 
mix therewith any metallic oxide or metallic or mineral substances, in such pro- 
portions as will enable the composition to be applied freely by a brush to the 
surfaces to be coated or covered therewith. It is simply necessary to scrape or 
otherwise clean the surface of the materia! before coating or covering the 
surface with the afore:aid composition.—Not proceeded with. 
659. W. R. LAKE Southampton-buildings _ Chancery lane, Fa penn - Coating 
paper and other materials with fluid 
lata and other purposes. ty poem i he 8th March, 














This! caenesies relates to a processs by which sheets of various material, such 
as paper, leather, or cloth are covered or coated with alcololic, aqueous, 
alkaline, or acid solution, or with fused resin, oil, varnish, paint, or other sub- 
stance applied in the form of a fluid solution, or matter held in suspension in 
fluid, in such a manner that the resulting coating will b+: smooth and of auiform 
thickness, and so that when the matter applied c mtains chemical salts, these 
will be equally distribute! over the sarface which is to be covered. 

688. F. RYDING, Limerick, “ Baking or hardening vulcanite or dental india 
rubber, and other similar compounds and preparations.” "— Dated Lith March, 
1867. 

This invention consists, principally, in a mode of applying heat of any re- 





chimneys is , he with 
miners’ lamps, and its essential feature consists in making the “lamp body ” 
and “ wick spout” allin one piece This is effected-by cutting out the plate 
from which the lamp is to be produced with a = on it for the 
spout. As soon as the metal is bent round to ap d form 
of the body the bent plate is put into a die or or matrix of the yee ne shape, 
which forces the plate to assume its finished form, after which the two edges ¢ 
the plate are joined, and the upper edge of the spout also united. The 
this part of the invention is to prevent the spout from being meited off tf 
the body of the lamp when the miner is at work, an occurrence which frequently 
takes place with lamps wherein the spout is soldered to the body. 
526. J. L SHARMAN, Northampton, “ Lasts for making boots and shoes.” —Dated 
26th February, 1867. 

This invention has for its object improvements in lasts for making boots and 
shoes. In making boots and shoes in which the sole is attached to the upper 
by metal rivets it is usual to employ an iron last against which the rivet is 
clenched. Uvless, however, the rivet is truly driven it is liable to turn and 
injure the upper of the boot or shoe. To prevent this the inventor, 
to the present invention, makes a ridge all round the edge of the bottom of the 
last, so that the end of the rivet coming against this ridge is firmly supported 
until it is clenched, and as by this arrangement all danger of perforating the 
upper is avoided the rivets may be driven much closer to the edge of the sole 





pegs he empl!»ys a metal last with a dovetail or undercut groove at the bottom 

all round its edge. This groove is filled with a soft composition into which the 

p°gs can be driven without injary.—Not proceeded with. 

530. A.V. NEWTON, Chancery-lane. London, ** Sor driving and other 
belts or bands.” —A communication. — Dated 26th Fi , 1867. 

This improved fastening is of such a construction and form that when applied 
to the belt extending across from one end to the other, by passing the fastening 
through long:tudinat slits in the ends of the belt at suitable points, its action 
upon the helt will be in the direction of its thickness, or, in other words, at an 
angle of inclination either more or less great to the length of the bert, or to the 
tension or strain thereon when running, thereby relieving the slits made in the 
belt to receive the fas'enings from all strain, and, consequently, obviating all 
possibility of the tearing oat or away of the belt at such points, which, in 
case of rubber belting or bandage especially, is 
advantage. 
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531. C. E. BROOMAN, Fleet-street, London, * Improvements in apparatus 
expressing or extracting a area ts 
a renaihctery of 9. 7a: enplegie ani —A communication .— 
The object of this invention is to construct an automatic and continuous 
ace eet eet iake the place of the prestnt complicated and expeasive 
arrangements of hydraulic presses, bags, and filtering plates. The invention 
is more particularly i: Eo Pe Me heed se Raglh 
also applies to expressing from liquid-bearing substances generally. 
rises the em cee oT tne eallems wavdiing span susenad deta, whieh 
recdive tha Py it, and Miter the Juice. Bat instead of dividing the 
oeting “it intermittently 


mechanical feeder; the two cloths have a Breen 2 and endless caee as 
they conduct and progressively compress express the juice. At 
the time of their passage between two pressing cylinders, a special arrange- 
ment closes 


A 
| 
: 
nL 
3 
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apron which carries it clear of the apparatus. If it is desired to wash and clean 
the cloths the feed of the pulp is stopped, and water yt allowed to flow in 
of the cloths between 


two endless open-meshed 

compressing cylinders closed at their edges during the compression, so as to 

constitute a bag which occupies a fixed position in the space, but which, being 

movable in a relative point of view, is formed at the entrance of the cloths 

between the cylinders, and is unformed on issuing therefrom. This bag con- 

stantly renewed, and, as it were, indefinite, serves to receive the pulp, to 

condact it, to press it, and to filter the juice which runs from it.— Not 

with, 

532. C. E. BROOMAN Fleet-street, hag re “ New method of and apparatus for 
winding up clocks.” — Dated 26t February, 1867. 

The object of this invention is 4 dispense with keys for winding up clocks, 
and, consequently, with the necessity for key holes in the dial plates or faces. 
The invention consis's in winding ap clocks by means of a pawl and ratchet 
lever and depending rod in permanent connection with each barrel axis. The 
barrel of the minute wheels or clock movement has mounted loosely on its axis 
a lever, the outer end of which has a rod provided with aring or handle depend- 
ing therefrom. The barrel axis carries also a ratchet wheel, and the lever 
carries a pawl or click, which, when the rod is pulled down, takes into the 
ratchet wheel and causes it, together with the barrel axis, to move round; on 
raising the rod this pawl rides over the ratchet teeth, while another pawl 
attached to the frame takes into the teeth and prevents the wheel moving in 
the reverse direction. Thus the drawing down of the rod produces the rotation 
and winds up the clock. The same arrangement is fitted to the barrel of the 
striking mechanism of the clock.—Not proceeded with. 

535. A. HOWART, Farnworth, near Bolton, Lancashire, “ form d Sor a 
cutting, or working coal and other minerals.” —Dated 27th February, 1*67 

This machinery consists of one or more cutters, which are propelled against the 

coal by a piston fitting in acylinder; the piston is acted upon by steam or 
commen essed air, which is admitted into the cylinder by a suitable valve. During 
the return stroke of the piston the air or exhanst steam makes its escape through 
a side passage in the supply valve. The cylinder or cylinders and the cutters 
are mounted on a stand, connected by universal joints or otherwise, to a frame 
with wheels running on rails in the mine, and as the frame is pushed forward 
the cutter makes, or the cutters make, a horizontal groove of any required 
depth and lergth in the face of the coal, The same machine may be used for 
cutting vertical or other grooves in the coal. After the requisite grooves are 
cut the coai is got out in the usual manner. In cutting grooves in rock for 
tunnelling and for other purposes the machine must be adapted to the particular 
object to be attained. 

540, T. HUMPHRYS, Deptford, ‘‘ Improved fagot or fire lighter."—Dated 27th 
February, 1467 

This invention consists in forming a cross piece by partially slotting each piece 
of wood and inserting one in the other. The patentee unites the ends of each 
cross piece by a single segmental key piece, and he supports the segmental 
pieces by radial pieces, and keeps the whole in position by a cord. When the 
cord is burnt this lighter does not fall to pieces. 

543. J. MCLintTock, Barnsley, York, *‘ Packing for piston rods, &c.”—Dated 
27th February, 1867. 

This invention consists, essentially, in the employment of vulcanised India- 
rabber or similar suitable material, faced or lined with metal on the inner or 
rubbing surface. 

545, L. H. Paros and A. MARCHAL, Paris, “ Springs for crinolines for 
ladies’ skirts, &c.”— A communication, —Dated 27th February, 1867. 

In order that the size of a crinoline may be increased or diminished at the 
pleasure of the wearer, each spring hoop of the crinoline is made by bending 
round a steel spring and clipping its ends together in such manner that they 
can slide the one on the other ; each end has a slot in it with rack teeth along 
one side, a pinion passes through the two slots and gears with the rack tecth, 
and the racks being on epposite sides of the pinion when the pinion is rotated, 
the two ends of the spring hoop move in opposite directions, and the spring 
hoop is enlarged or diminished. The axis of the pinion is carried by a clip em- 
bracing the springs, and may be rotated by means of a button on its axis, or 

small pulleys may be mounted on the axis around which cords are wound in 
opposite directions, so that by pulling upon the cords the pinion may be 





container, a trap door or other means being provided to hold the coin in the 
intermediate .pocket or receiver as long as may be necessary.—Vol proceeded 


attached 

ee ee ora aanaer caeticacdon oe 
‘through the side of the holder or reservoir, in which it is rendered 

cndekuyemuaer dette washers, or in any other suitable manner, such 
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the sediment or other substances which may have been deposited by the ink. - 


By causing the disc to revolve in one direction the cups become filled and raise 
the ink towards the opening provided in the lid of the holder or reservoir, 
whilst by turning the disc in the ite direction the unused ink will be 
emptied back into the holder or reservoir. If four caps are affixed to the disc 
at equal distances from each other, one will correspond with the opening at 
each quarter of a revolution, and at each half-quarter of a revolution the 
orifice may be closed by the solid portion of the circumference of the disc. 

561. E. T. HUGHES, Chancery-lane, London, — for sewing machines.”—A 

communication.— Dated 23th February, | 

The object of this invention is to produce a cane which constitutes a positive 
stop to prevent the machine from going accidentally backward, and yet so 
that the operator may be enabled at pleasure to relieve the brake, So as to 
reverse the action of the machine, and the invention consists in the arrange- 
ment of acam hung relatively tu the fly-wheel, so that, while it in no wise 
interferes with the forward movement of the wheel, it cannot be accidentally 
turned backwards and yet arranged so that the opcratur may at pleasure 
Trelieve the wheel from the action of the said cam. 

565. J. HARBERT and T. GOODMAN, Kidderminster, “ cal explosive 
gases in coal and other mines.”"— Dated 28th February, 1867. 

The patentee claims the ignition and destruction of explosive gases in distant 
parts or workings of coal and other mines or pits by electro-magnetic, galvanic, 
chemical, or other similar means, brought into action when desired trom the 
mouth or exterior of the mine or ‘pit, as described, in order to afford safety to 
the miners before they enter. 

570. A. V. NEWTON, Chancery-lane, London, ** Cutting veneers.”—A communi- 
cation,— Dated 28th February, 1567. 

This invention consists in cutting veneers from the log in a corrugated or 
crimped shape. 

572. R A. JONES, and J. C, HEDGES, Aylesbury, ‘ Portable fire escapes.” — 
Dated \st March, 1867. 
This invention includes the following matters, namely, First, a flat wire rope, 


| consisting of two flat ropes of twisted or woven wire sewn together at the edges 


with wire; Secondly, friction pulieys for regulating the speed, which the 
patentees in some cases make V grooved, in order that a round steel or other 
wire may speedily act thereon as a friction band or break, although in other 
cases for reguiating the rate of speed in descending by means of the said fire 
escape they use a friction band passing around a friction pulley attached to the 
drum, containing the rope, cord, or chain, that may be made to loosely or 
tightly embrace the same by the action of a pincer- like arrangement of levers 
in connection with the ends of such friction band, either when made flat for 
a flat edged pulley, or round for the V shaped pulley, such levers being also 
provided with hooks by which the basket loop or other contrivance for securing 
the person or body to the fire escape may be attached thereto. A regulating 
screw to act on the Jaws of these levers is adopted, so that the movement of 
the chain or rope may be restrained till the person or object to be lowered be 
got into position in the loop or basket, when by turning the regulating screw 
movement may be ensued, and where a round friction band is used a grooved 
pulley should be adopted. 


573. J.C. oe Rochdale, “ Comp l safety disengag 
lst March, 1 

This recited oi hook consists of two complete hooks, the open parts 
whereof face each other; these two hooks are jointed to a fulcrum stad, which 
is connected by a bridle to the lifting chain or rope, and each hook is provided 
with a horn projecting above the fulcrum stud. The cage is held by means of 
the ring at the top of the chain passing both parts of the compound hook, and 
if by the falling of a lump of coal or other accident one of the hooks should be 
disengaged from the ring, the cage would be held up by the other; but if the 
cage should be wound up too high, the horns of the hooks are brought against 
suitable stop bars, or a ring placed a little below the level of the axle of the 
head gear pulley, and are thus simultaneously opened, thereby disengaging the 
ring from’the hooks and allowing the liberated cage to be supported by the 
usaal stop catches, or by the apparatus for which former letters patent were 
granted to the present patentee, the 19th of September, 1865 (No. 2383). 


574. J. H. JOHNSON, Lincoln’s-inn-fields, London, “ Sewing and ornamenting 


9 hook.” —Dated 





of air, water, or other cooling fluids’ and over these apertures’ 
they ean, when desired, use ‘or bonnets ‘which do not, however, close 
the said apertures, but leave free entrance and the’alr, water, or cooling’ 


In order to obtain complete insulation of the casesor recipients made of iron, 
sheet zinc, wood, or other material in which the patentee 
leum, and which may be either square, roand, Or elteerwion, be onumtvuds basins 


mone Note Ard 
the junctions or elsewhere (all these bars forming a grate) he fixes 

colamns provided, with four angle or corner from top to bottom. At the 
ee of the grate, underneath they are 
fixed in 7 aun io ee ees or ee 


The uprights or columns thus form four guides, between 
cases, which are ee ee eS between 
the guides, can slide. _ By lowering into a water between each four guides 
cases filled wi the them; they will sink by 
their own weight if they are heavier than t their volume of water, or 01 
ballast is added. Each single case, or all the cases su between each 
four guides, from the bottom to the surface of the water, and thus submerged, 
are kept down by a spring catch or other means. In order to bring to + 
surface of the water the cases which are between four guides, one has 
detach or open the catch or instrument which holds them down. If t! 
weight is not lighter than water they are assisted to rise by a counterweight. 
584. R. WILSON, Manchester, and W. H. BAY, Salford, *‘ Call bells, ink- 
stands, &c.” ~ Dated 2nd March, 1867. 

This invention relates, First, to eo eee in call bells, an are appli- 
cable to almost all descriptions of call bells, but more particularly to the ¢all 
bell known in the market as ** Wilson’s patene,” dated 22nd December, 1864 
(No. 3177), and the invention consists in constructing the knob or button which 
is pressed down to ring the bell so as to hold a letter, either by being made 
larger or with a broader surface, or in the form of a a whilst the clapper 
forms an index finger whieh indicates upon a or segmental arm the 
weight of anything placed upon the button or knob, and this is effected without 
in any way interfering with the ringing apparatus of the bell; or the clapper 
may constitute the dial to indicate the weight by having an index finger 
mounted on its side upon a horizontal pin, which index finger always remains 
in its vertical position by being weighted at the bottom surfaee, so that asthe 
clapper moves on its centre the weight of anything placed upon the knob or 
button may be indicated on the dial plate formed on —~ side of — com It 
will be readily that these slight. 
to most demnipticns of call bells, whether actuated with or wiheu springs;— 
Not proceeded with. 

595. J. T. BINFIEDD, Hatchem Park-road, Ni “ Fastening the ‘iron 
bands to , &c.”—Dated 4th March, eer. 


When the package, ‘case, or box is filled, the iron bands are'made to lap over 
each other; a hole is then punched through the end of each band, and a metal 
cup is placed over the rivet, and a cap is fitted over the rivet on to the cup. 
The whole is then soldered together, making it all as one, so that ‘the bands 
cannot be removed without being destroyed, and thus showing that the package 








has been tampered with.—Not 








COMPLETE SPECIFICATIONS. 


794. A. 8. CAMERON, New York, “ Construction and arrangement of the con- 
nections or casings of lock-up or —— safety valves for steam generating 
apparatus.” —Dated 19th March, 1867. 

This invention consists, First, in the arrangement of a closed case or box 
which cannot be opened except by the person authorised, ard is arranged so as 
to completely enclose a safety valve with a single or compound lever or levers, 
so that while the openings are free for the ingress and egress of steam, the 
valve and levers are’ protected, and cannot be surreptitiously held down. It 
consists, S dly, in the ar of recesses and projections inside the case 
to prevent the said case being opened except by first liberating other fastenings 
within the case, which can only be reached through the locked or sealed opening. 
It consists, Thirdly, in the arrangement of a slotted rod or link operating in 
combination with the closed case and main lever or levers in such a manner that 
the attendant is enabled to blow off without supplying the means of adding to 
the load of the valve. It consists, Fourthly, in providing crooked passages 60 
arranged as to embarrass the introduction of any bar or the like to hold down 
the valve in addition to the proper load. And it consists, Fifthly, in the em- 
ployment of a perforated or open work cap or guard in connection with the 








textile fabrics, &c.”"—A communication.— Dated \st March, 1867. 
This invention has reference, Firstly, to certain ar for 
an embroidery or ornamenting stitch on fabrics by the aid of two threads, 
which are looped together above and below the fabric, or drawn over the 
edge if i led for edge stitchi by the binati of two eye-pointed 
neesles, the under one of which is of a bent or slightly spiral shape, and re- 
ceives not only an up and down motion through the fabric, but also a circular 

ting motion on its own axis. The feeder is caused to describe an 











rotated in either direction. The cords from the several hoops of the petti 

or other garment may be all connected together so'that the hoops may be 

expanded or contracted simultaneously.—WNot proceeded with. 

545. A. L. Hotiey, New York, U.S., “ Manufacture of iron ana steel."— 
Dated 2ith February, 1867. 

This invention consists chiefly in casting two or more ingots tn ordinary 
separate ingot moulds at one pouring or teeming.—Not proceeded with, 

550. A. V. NEWTON, Chancery-lane, London, ‘* Screws and bolts."—A commu- 
nication.— Dated 27th February, 1867. 

When screws or bolts are constructed in the ordinary manner, that is to 
say. with slotted heads, it has been found in practice that, if the slot is made 
shallow, the screw driver will not have sufficlent hold to drive the screw or 
bolt home, and by slipping and getting out of the slot will soon so wear off the 
shoulders of the slot as to make it nearly impossible to move the screw either 
out or in,and that, if, on the other hand, the slot is made deep, there is a 
liabllity of breaking off one-half of the head, rendering necessary a considerable 
expenditure of time and patience in removing the screw. These difficuities 
occur specially when it is necessary that the screws or bolts should be driven 
hard, so as to have a frm hold, Now, the object of the present invention is to 
cbviate these difficulties, and to this end the invention consists in forming 
screws or bolts with a central hole tin the head end, instead of the inch hereto- 
fore used, to receive a driver in the form of a plug, which takes better hold for 
turning the screw, 

551. A. MCDOUGALL, Manchester, ** Utilising a certain as age ov and 
a substance usually found therewith,” — Dated 27th February, \ 

This invention consists in the utilisation of a substance mained. er miners 
blue clay or chanel, and whith, when found in their workings, is cast to the 
spoil baxk as useless, The patentee has ascertained that this substance is 
mainly a mixtare of clay and crystals of iron pyrites or bisulphide of iron, 
t! ere being, however, occasionally a certain proportion of spar; and he finds 
that he can separate these substances so that the bisulphate can be beneficially 
employed in the manufacture of sulphuric acid, and other preparations 
of sulphar, and the clay b , when p available for several 
purposes to which clay Js applied, esp ly for the of sulphate 
of atumina, which may then be used for the prodaction of alum, or for other 
ordinary purposes. 1t may also be used as fire-clay or for the manufacture of 
bricks. Taking the clay as it is dug he throws it upon a grid placed within a 
vesrel, and causes water to fall upon the mass, a vibratory motion being, at 
sunie time, imparted to the grid, and rakes or agitators may, at the same time, 
act upon the material, the object being to expose it as much as possible to the 
ation of the water, so that the clay may be washed through the grid. If the 
c oy is originally in a soft state, this operation may be sufficient to wash it 
trom the bisulphide, which, being thus detached, sinks to the bottom of the 
vessel while the clay remains longer in suspension. The fluid is then caused to 
pass through a series of vessels or pits and is gradually deposited, leaving the 
bisulphide in the first or other vessél at the commencing end of the series. 

553. T. HYATT, Wolverhampton, “ Securing door and other knobs to their 
spindles.” — Dated 23th February, \867. 

Tis invention consists in providing a metal collar, which, instead of being 
circular in shape, is square-shaped, and which, therefore, fits the square-shaped 
spindle upon which it slides with such exactness that it cannot be turned 
round, Attached to the said collar is a circular neck, which, when the 

piudle is properly adjusted, is caused to go over the neck of the adjustable 

knob employed, and a pin or screw being are through both the knobs 

is securely attached to its spindle.— Not proceeded 

554. R. F. Guy, Liverpool,“ Apparatus for the oe of moneys paid as 
Jare in ommibuses and other vehicles.”— Dated 28th February, 1867. 

Tus locked up apparatus or receptacles hitherto attempted to be used have 
had no provision by which money placed in them could be tested so as to 
ascertain whether it was genuine, and, in consequence, many spurious coins 
were deposited therein. For the purpose of providing an efficient check 
a aust this practice the inventor constructs the said orr t 
with an intermediate pocket or receiver between the receiving slit or opening 
into which the fare is dropped or deposited and the money container, and he 
makes part of the whole of the sides of the said intermediate pocket or receiver 
of open network of wire, steel rings, cord, or other material, or he makes it of 
p tfo-ated metal or other material, so that a pair of pincers or othe: mea scan 
be uw nvenfently applied through the openings in the network, or in the other 
miatierlal, to test a suspecied coin before it is allowed to drop or pass into th: 














oval course by the aid of an eccentric and an adjustable fulcrum; Secondly, 
to certain arrangements for producing a single thread chain or stitch, either 
for the purpose merely of uniting fabrics, or for forming an ornamental edge 
stitching, by the ald of an eye-pcinted needle in combination with a looper 
which receives a compound motion for the purpose of catching the loop and 
carrying it above and over the edge of the fabric, and retaining it till pene- 
trated by the needle during its next descent. In the case of ordinary chain 
stitching a modified form of looper is employed, and its function is simply to 
hold the loop below the fabric till the needle has secured it. A tension button 
is employed round which the thread is wound, and this button {s retained In 
its adjusted position by having a conical pin or stem firmed thereon working 
in a tapered socket, the pin or stem being held tight in the socket by the 
pressure of a helical spring; Thirdly,to the use of adjustable arms or jaws for 
holding and guiding the work whilst being fed through the machine, and to 
the combination therewith of a feed-plate provided with sharp pins or points 
which penetrate both thicknesses of fabric, and work through a slot in the 
presser foot. An inclined projecting piece or an adjustable plate is employed 
for turning in the edges of the two fabrics when requisite, and thereby ensur- 
ing their edges being evenly placed on entering the machine; Fourthly, to the 
construction of the eccentric employed for regulating the throw of the feeder, 
such eccentric being made of a cup shape, and having a number of radial slots 
or cuts formed in its circw » with a view to imparting elasticity 
thereto, and enabling it to be screwed up sufficiently tight to prevent its 
accidental displacement, whilst at the same time it will be easy of readjast- 
ment when required; Fifthly, to the employment of a track or carriage 
mounted on wheels, and running along inclined rails or tramways for sustain- 
ing and carrying heavy fabrics, such as sails and ts, whilst being fed 
through a sewing machine, the fabrics being held by pins or points on one 
edge of the carriage or track. 

575, T. BERRENE, Paris, “* Apparatus for perforating tunnels and galleries of 
mines of great length ‘through rocks much quicker than by the process hitherto 
employed.” —Dated \st March, 1867. 

This invention cannot be described without ref to the drawings. 
576. C. H, BECKINGHAM, Strand, London, “ Billiard tables.”—Dated \st March, 


te 

Hitherto, ordinarily, the pockets and the straight and semicircular ‘‘ balls” 
line, and the winning and losing spots, have been the only guides or assistance 
in playing the game of billiards. This invention comprises the providing per- 
manent lines, spots, or marks around the table, either at equal or unequal dis- 
tances. These may be made like a scale, or otherwise, on the (generally) ver- 
tical face of the cushions, or on the upper side, or partly on’ each, or on the 
cloth covering of the floor or surface of the table near the cushions, or’on the 
framing surrounding the cushions, in which latter case ivory or other batton- 
like knobs or projections may conveniently be employed. The invention also 
comprises providing additional lines or marks on tite cloth covering the floor or 
surface of the table. Thesé may conveniently be made from the winning and 
losing spots to two or more of the pockets or otherwise.—Not proceeded with. 
577. W. C. THURGAR, Norwich, *‘ Regulating the supply of gas to burners.”— 

Dated \st March, 1867. 

This invention relates to peculiar means and construction of apparatus con- 
sistieg conjointly of clockwork, levers, and springs, by which the raising and 
lower ng of the flame im gas burners is accomplished. The main object of the 
invet'ion is to keep the gas always burning, and so that it will be increased or 
decreased at the proper times without manual aid, and for a given time, say 
seven days.—Not proceeded with. 

578. B. nae Batley, Yorkshire, * Steam boilers and other furnaces,” —Dated 
ist March 7. 

The object 7 this invention is the prevention of smoke, or a considerable 
diminution of the quantity of it produced, also to effect a saving of fuel, and 
other advantages. For this purpose the grate bars are formed in two or more 
lengths, supported on cross bars or shafts, with capability of receiving undu- 
lating motion worked by hand or by power, such undulating motion being 
obtained by working the barssimultaneously ; there are also perforated fittings 
on each side of the grate bars, and the fuel is supported from a hopper. By 
these means the fuel is admitted at one end of the furnace, whilst the ashes are 
sent ou’ at the other end, and the fire is kept broken up, thereby avoiding the 
formation of clinkers on the fire-bars, and the more effectual cleansing of the 
fire trom ashes is secured, 








ages for the steam adapted to prevent the introduction of any instrament, 

and so constructed that the said cap will be destroyed or changed if the oe 

be surreptitiously covered or choked by any means, and will thus indicate the 

fact on subsequent examination. 

798. eats STURTEVANT, Boston, U. S., “ Breech-loading fire-arms.”—Dated ith 
1867. 

This invention cannot be described without > oa to the drawings. 

838. G. T. BOUSFIELD, Brixton, “ M ‘or ing four.”—A 
communication. — Dated 22nd March, 1867. 
971. z= ae —_ Newton, Middlesex, U. S., “ Paper machinery.”—Dated Ist 
s > 

This invention cannot be described without reference to the drawings. 

975. H. A. BONNEVILLE, Bayswater, “ Railway brake."—A communication.— 
Dated 2nd April 1867. 

The patentee claims the use of pincers to answer the purpose of brakes, dis- 
posed and arranged so as to bite on the rails, as set forth. 

1046. H. A. BONNEVILLE, Bayswater, ** Soap."—A communication.—Dated 8th 
April, 1867. 

The principal ingredient that enters into the composition of this soap is the 
bark of the American Quitlai tree, the root of the Egyptain saponaria, the root 
of the indigenous saponaria, or the plant iteelf,and the root of the lydmis>f 
China, brought back by solution to the state of more or less concentrated ex- 
tracts. This soap is made by combining together one or several of these extracts 
with one or several of the following anti-putrid, anti-morbifi 
inseet killmg, and disinfecting substances, phenic acid, camphor, chlorine, 
benzoin, aloes, turpentine, sulphur, honey, and dextrine. In order to arrive at 
the composition of the soap, the inventor subjects either one or the other, or 
some or all of the above enumerated extracts to the action of a little hydro- 
chloric acid, in order to take back the magnesian salts which tends to become 
precipitated when the concentration attains 8 deg. or 10 deg. When thisconcen- 
tration has reached 12 deg. he adds to the solution some hyposuiphate of soda, 
in the proportion of | four pounds to every hundredweight of solution. Part of 
this hyp itself without disengaging any sulphuric acid. 
He finds therefrom some sulphur liberated, an inseet killing substance, which 
destroys any ,morbific gums, insects, larva, or other impurities that these extracts 
may contain, and the quality of which by this first operation is improved so far 
as regards the object he hasin view. After these preliminary operations he 

















the until 15 deg. by the test syrup, and when that 
degree of concentration is attained he p to mix the combi- 
nation of which with the extracts form the soap made aceording to this 


method. 


1078. W. R. LAKE, Southampton-buildings, Chancery-lane, London, “ Bricks. 
—A communication. Dated 1\th April, 1867. 

This invention consists, First, in grinding the clay for the bricks betweena 
series of rollers revolving at different velocitres. Secondly, in the use of a 
series of stationary moulds having plungers for pressing the bricks therein, with 
a series of plungers or followers to ratse'the brick out of the said moulds after 
they are pressed. Thirdly, in an automatic device for removing the pressed 
bricks from the moulds, and at the same time deliveringa fresh charge of clay 
to the said moulds; and in a novel arrangement of mechanism for operating the 
various parts, the several parts neing so arranged as to work successively and 
continuously. The invention cannot be described without reference to the 
drawings. 

1163. W. HARRISON, Winsford, Cheshire, “‘ Consuming smoke in furnaces.”-~ 
Dated 20th April, 1867. 

This mvention cannot be described without reference to the drawings. 

1256. W. SNELL, Clement’s-inn, Westminster, ‘* Boots and shoes, &c.”—A com- 
munication.— Dated 1st May, 1867. 

The patentee claims the uve of a peg or fastening formed from twisted poly- 
gona! wire, and applicatie to the uniting of leather or other feaible materials, 
whether woven, felted, or laid. 

1306. J. THEVENET, Mont-sur-Marchienne-lez-Charleroi, Belgium, “ Slide-valves 
of steam engines.”— Dated 4th May, 1867. 

This invention cannot be described without reference to the drawings. 

_— N. M. SHAFER, New York, “ Binders for papers, &c.”—Dated 4th May, 
867. 


mis invention cannot be described sss reference to the drawings. 
1340. A. H. GILMAN, Massachusetts, U. “ Machinery for making roving.”— 
Dated 7th May, 1867. 
This invention cannot be described without reference to the drawings. 
1348. N. W. WHEELER, Brooklyn, U. S.*‘ Hydraulic valve gear for steam and 
analogous engines.” —Dated ith May, 1867. 
The essence of this invention consists in impressing the desired Intermitting 
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reciprocation the valves through the instrumentality of a hydraulic ap- | for China. Than the demand which has in the past three weeks | Notwii the un low price of metal, and the pros- 
rnaacwlich becsives the constant reciprocating motion from the working hoon, experignaee fot Su, Cenogeinatian, Chere, was ever & pect of rns, whlch is exposed in oflinary crcusntanoss at 
piston,.and delivers am intermitting reciprocating motion to the valve oF valves, greater in the same period of The iron is wanted to buyers, the brassfoundries of Wolverhampton are ye 
sea timre cf comaioto cn. aortiah lntermpsion of motion, Salng. SOND of an go out as motive hnllest in he Soot of ton chips whose ox loits | excepting for orders of small extent. The requests for 
ee aetitiees: now attract much public attention. specifications | are rather more numerous, and the works are better, 

Inede; Wy WARELE, U. S., “ Skylights and ventilators."—Dated 7th | 4£ given out as the clippers severally arrive, and, inasmuch astheir | Bolts and latches are ; inquired for. 
‘May, ¥867. Duele, nd , on the return voyage is in every case hastened, the speedy | A better demand is for wrought iron girders and 
This invention cannot be described without reference to the drawings. of the rods is urgently pressed makers. Eyer since beidage at Deriesten. A East. Indian contract has been re- 
1350. N, W. WHEELER, Brooklyn, U.S. “ Packing of slide valves and adjacen | the first arrived tea was aut this season the slitting | cei bre fem in We Saas onten Mees Sars boos, eoeped 
parts for steam and other engines.”—Dated 1th May, 1867. mills throughout South ordshire and East Worcestershire have | to e te its The new Darlaston Re ans 
This invention cannot be described without reference to the drawings. been very , but they are becoming gradi less as Company (Limited) bas commenced eh regoenr shares are 
1351. N, W. WHEELER, Brooklyn, U. S., “Introducing,and controlling the | the different vessels get their outward cargoes of iron and cotton, | held by some known local capi nod ie uptlonetond. fo 
txetudion of fluids to surface condensers of steam engines.” — Dated 7th May, andar sgn EBSA ye ps The Ranle pede ae enna Fro have a nos proenee of success, nut and screw bolt "ops 

This invention cannot be described without reference to the drawings. ae the nue Cpes.e nang ° Ai ™ is tolerably plentifel. wore, wan Ge gun-tocks 

Ma Os 3 7. BOUSPIELD, Bricten, “ Iluminating gases.”—A communication.— only portion of = i hall reo. Pamen nt East The oe trade he, Pim dnghom docs not soem So bo dots - 
fay, 1867. ways, now under constructi is execu re, | an extensive , for the ction of guns pistol 
supply valve (for the breepcasen of the one “haterlaly; and with a slide (to relates to nuts, bolts, spikes. e concern in this district | machinery is very near completion It is situated in the Aston 
one forward in the retort), substantially as set forth, | Where of this class are turned out have in the past month ans, one Se oe Etec, © genliarans who has been, in 
e gun trade 


tube ter- 


escape of and permits the residuum of the to be removed 
without opening the retort, substantially as set forth. 9 progressive 
method or process of manufact substantially as set forth, consisting 


1449. J. H. JOHNSON, Lincoln's-inn-fields, London, “ Breech-loading fire-arms.” 
—A,communication.— Dated 16th May, 1867. 
This invention cannot he described without reference to the drawings. 
1566. W. SNELL, Clement's-inn, Strand, ‘* Stone dressing machines.”—A com- 
munication.—Dated 27th May, 1867. 
This invention cannot be described without reference to the drawings. 
1575. H. A. BONNEVILLE, Porchester-terrace, Bayswater, “ Production of 
motive er.” —A comgnunication.— Dated 28th May, 1867. 
This invention relates to a combination of organs, the object of which 
is to obtain a motive power by means of a overheated 


1576, H. A, BONNBVILLE, Bayswater, “Carding wool, &c.”—A.communica- 
tion.—Dated 28th May, 1867. 
i ion cannot be described without ref to the drawings. 
1577. H. A. BONNEVILLE, Bayswater, “ Weaving wool &c.”—A communica- 
tion.— Dated 28th May, \67. 
The patentee claims, in for weaving wool and other fibrous 
material, the use of little steel blades, or steel or iron wire, placed parallel at 
between the feed drum and the carding 








1593. F. B. GaeE, Vermont, U.S.A., “ Iuminating the shadows and harmo- 

~, the lights and shades in photographic impressions.” —Dated 29th May, 
1867. : 
ic i 


By the usual manner of producing ns, when the 


. The present inventor employs, on the contrary, what may 
partial development in the camera by the aid of diffused light. 
completed in the usual way, taking the 
precaution to reduce the strength of the developing fluid with water. 
Me a MB Boston, U.S.A., for steamships, &c.”—Dated 8th 
‘une, 1867. 


This invention consists in one or more series of vertical paddles or blades 
fixed to horizontal bars supported by cranks so arranged as to cause recipro- 
cating. rotary movements of the paddles, in an elliptical or oblong path, 
essentially as explained. 

171%. S. W. WOOD; Cornwall, Orange, U.S.A.,“* Elevating or mowing grain.”— 
Dated llth June, 1867. 
This invention cannot be described without ref to the drawing 


ae. & S. BRYANT, Boston, U.S.A., ** Fireproof safe.” — Dated 14th June, 
7. 


The plan of construction the inventor proposes to adopt in building fire- 
proof safes, bank vaults, or other similar structures for the safe keeping of 
valuable property or records, is this, viz. :—First, haying constructed five sides 
of an iron case of any required dimensions, he then builds a tank of the same 
conformation in its exterior measurements, save that it is made enough 
smaller so that, when it is placed in its proper position within the case 
mentioned, it will have sufficient space for the circulation of steam or air 
completely around it, so that every part, or nearly so, of the tank will come in 
contact with the steam or air, or both. 

1810. H. ORAM, Bury, Lancashire, ** Machines for and sti  — 
Dated 2\st June, 1867. eather ene 
This invention cannot be described without reference to the drawings. 








THE IRON, COAL, 
OF BIRMINGHAM, 
OTHER DISTRICTS, 

(From our own Correspondent. ) 

Fzw SPECIFICATIONS YET TO HAND FROM QUARTERLY MEETINGS: 
Only Little Alteration in Demand: Fair Home Trade in Best 
Tron; Quiet General Export Demand— Pressinc DEMAND FOR 


AND GENERAL TRADES 
WOLVERHAMPTON, AND 


Rops ror Cana: Ballast for the Tea Clivpers—Godp Export campy plat rts amy ig oe. 


or Railway FasTenines To Russia AND CHINA—IRONMASTERS 

AND THE BIRMINGHAM Bank: No Overdrawn Balances of Im- 

portance—SLIGHTLY IMPROVED GENERAL DEMAND FOR PiGs: 

Tolerably Fair Sales: Firm Prices -Coau: Good Demand— 

Dup.Ley TraDE IN IRoN AND CoaL—UNIONISM AGAIN: Mr. 

Kane in South Staffordshire—Catcintnc IRONSTONE IN THE 

PoTreRies: Complaints—LocaL HaRDWARES: Birmingham : 

Wolverhampton, Bilston, Willenhall, Darlaston, Dudley—New 

Gun Factory iN BinMINGHAM: Application of Steam Machinery. 
THE specifications yet to hand, as the result of the orders for 
finished iron which were given out at the quarterly meetings of 
Wolverhampton and Birmingham respectively, have not tended to 
increase the quantity of work that was bei one at the mills and 
forges throughout South Staffordshire and East Worcestershire 
before the meetings came off. The firms that at that time were 
short of orders are perhaps even more so now, whilst those who 
were tolerably well off for specifications are a shade better 
employed. On the whole there is scarcely any difference in the 
total weight of iron rolled this week from the te of last 
week. The characteristic feature of the demand for some few 
weeks past remains—there are first-class houses who, whilst a month 
ago were doing more than their neighbours of less note, are now 
working a shorter time than their neighbours. There are no heavy 
orders in hand, nor are there any of much significance in the 
market. The small requests are, however, numerous, and they 
indicate an improvement in the consumption at the smithies, and 
the hardware manufactories with also a fair demand at the myo 
and girder making establishments, and somewhat more doing in the 
yards at which boilers of the best class are turned out. Hence 
Staffordshire bars of long approved brands are in fair request, 
chiefly for home use, and the same remark applies to sheet strips, 
and, though in a somewhat less degree than a fortnight ago, to 
hoops, whilst angle and T iron are in steady sooaelt generally, 
and best boiler plates at exceptional establishments. 

There is a moderate export trade being carried on in all these 
descriptions, chiefly vid Li land London, and to a consider- 
able extent on speculation, the i 
and British India. From both these ’ 
kind of finish l iron prod As. 2 


P 


large quantities for the 


also, there is one 
ing out in very 





in this district, 
kind of iron referred to, eoWe speak of rods 








doubled their exports, and the rest keep pretty well employed, but 
not upon new specifications. Upon the ' whole the trade must 
be reported as producing somewhat more finished iron of all 
the various descriptions rolled here than was being uw 
three months ago. The masters who are best off believe that 
an improvement in the demand is going on, and it will continue 
to go on, though gradually. There have not been wanting instances 
on several occasions since the panic of a tendency to the return of 
a good trade; but that tendency has been almost immediately 
stopped by some political complication upon the continent of 
Europe, and shippers have been checked in their desire to send 
out iron on sale. 

Confidence is being gradi restored; and because certain iron- 
masters here were connec’ with th Birmingham Banking 
Vompeny as directors at the time of its failure, much gratification 
has m derived from the fact t, contrary to some recent 
rumours, out of twelve directors a + majority of them had a 
balance to their credit at the time the bank closed, and that with 
respect to the others they either have paid or are paying their 
balances with full security. e bank therefore not lose a 
shilling by any director. 

The pig m: and vendors are ing themselves pretty 
well satisfied with the extent of their sales at quarter day, and 
during the previous fortnight. Prices were in nearly every case 
maintain While some makers are asking a price it cannot be 
said that they are getting. 

The prices of finished iron are still open to negotiation on every 
hand, with, however, a tendency to harden er than give way 
to the extent some time ago observable. 
ae continues in improving demand, and prices are decidedly 
strong. 

From Dudley the report is:—West of this town the mills and 
forges have been kept going all the week, and the puddlers have 
done five turns. The demand for merchant iron remains about the 
same as it has been for the last month. For small sizes the re- 


quirements are g but for plates of heavy calibre there is 
scarcely anything doing, consequently the mills producing this 
class of iron are com ively idle. Pig iron is in about the same 


request that it was, but prices fluctuate according to the circum- 
stances of the ies who have to dispose of it. The prices for 
best hot blast all mine iron ranges from £3 5s. to £5 10s. per ton, 
in some instances a little more; and cold blast from £4 to £4 5s. 
per ton; cinder iron is quoted from £2 5s. to £2 10s. Looking at 
the high rice of material, the profit upon pig making is of a very 
meagre character, in fact some are selling at an actual loss where 
cash is in immediate request and sales are forced. The demand 
for coal during the week has been of an improving character, and 
prices, except in some instances, are fairly maintained, viz., best 
thick coal, 13s.; common, 10s.; lumps, 9s.; and fine slack 3s. 6d. 
per ton, at the wharfs. Brooch cae all one way, 9s. 6d.; nuts, 6s, 
per ton. Gubbin and white ironstone from 14s. to 15s, per ton in 
their raw state, and from 20s. to 2ls. when calcined. The labour 
market is in a rather unsatisfactory state, without any prospect of 


improvement this year. 

_ Mr. Kane, the ident of the Northern Ironworkers’ Associa- 
tion is now in South Staffordshire, holding meetings in different 
towns, and + addresses on the importance of ironworkers 
as themselves upon union principles. It would seem 
that.since the defeat of the men in their last great s e with 
their employers, north and south, there has been a great defection 
from the union. But Mr. Kane in his speeches does not attribute 
this so much to what he terms ‘‘the power of the masters,” as to the 
depression of trade and the division amongst the men, consequent 
upon the existence of three unions where should be only one. 
ere was the union at Gateshead, at Brierley Hill, and at West- 
bromwich, com; however, of millmen only. All these, he 
desired, should me one, with offices at Walsall. The existing 
three secretaries would, he said, be then no longer necessary, but 
only one, and if it should be deemed desirable there might not be 
& president, though how the affairs of the union could be 
satisfactorily carried on without a president he could scarcely 
see. Mr. Kane seems to have disapproved the resolutions 
recently passed at a demonstration of the Brierley Hill men 
where a confederacy, pumps the Gateshead and Brierley Hill 
Union was suggested, subject to there being no paid president; 
and he invited the section of the Brierley Hill district or southern 
union to discuss union matters with him at his meetings, but Mr. 
Hobson, the secretary in question, declined to attend. Mr, Kane 
brought under the notice of his audiences several matters which 
required, in the North of mae in particular, the prompt inter- 
iorate. He especially instanced the 
fining of men by their employers, and showed a number of pay 

notes on which fines were written in pencil, averaging from 2s, 
to 20s. These fines, he said, would never have been i if 
the union had been as strong as it ought to be, for they were 
i and the masters knew it. Already he had ordered pro- 
ings in the court in one case, and the master, so soon as he 
was served. with the summons, compromised the case by paying all 
the expenses, and giving the men from whom the fines had been 
stop) 1 Mr. Kane, in usion, announced that he 
should seek desirable offices at Walsall, and so soon as he obtained 
them the offices of the northern or Gateshead union, which were 
now at Derby, would be removed from that place, and be hence- 
forth at Walsall. There the printing of the union would be carried 
on by their own printers, and he hoped also the printing of 
Se. epesent benefit and other workmen's associations of the 

rict. 

Loud complaints are being made through the local newspapers 
of the nuisance in the Potteries arising out of the nyo iron- 
stone there. A similar complaint is now made from . Mr. 
Robert Scrivener, of that town, writes: *‘ I must say that it is 
far worse than any smoke arising from the manufactories, and 
while efforts are being made by the potters, it is only right for the 
ironmasters to do the same; and this can be as easily effected by 
the one as the other, as I ved some fifteen years since at Don- 
nington Wood, for the Li Company. I put up a close oven, 
and in it I calcined some twelve tons of stone. The result was not 
only doing away with the nuisance, but the quality of the iron was 


improved by the process, and although it would a little more 
costly than the common plan, it wo onpy wane the iron- 


mages in the im apg 4 of the — ‘ nas 

bounamentt are not disposed to ‘orwar anything 
like a better trade until the close of the year, when it is antici- 
pated a revival will take place. As dig Sag i ad- 
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warehouse 90ft, in length and 29ft. in width, with arched 
ced | windows ; —— ag pe well-lighted and ventilated pile 
of buildings, 110ft. long three storeys high; and the factory 


. is an immense room 240ft. by 81ft., and about 40ft. 
in height. This room is constructed on the same principle as the 
Enfield factory, in London, and is remarkably light and open, with 
large arched windows on all sides, and — provision for lighting 
from the roof. Ranged in all corners and over the centre of the 
workshop are the various kinds of machinery used in gun and pistol 
manufacture, the most noticeable of which are the 
machines, by which the most perfectly finished gun stocks are made 
out of square pieces of rough wood. The 
facture of the guns is p! in the same room, has beea con- 
structed on the Enfield model. The engine-house is roomy and well 
ventilated, and contains a large horizontal engine, which will drive 
the whole of the machi . The building will be heated with 


stea’ 
y Mr. the m 
of Chassepot rifles for the French Government, and it is calcula‘ 
that 1000 rifles per week will be turned out when the works are in 
full operation. The introduction of steam machinery to so great 
an extent by a private maker is a new feature in the Birmingham 
= trade, and the advantages to be secured by its use leave no 
oubt that it will be largely extended. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THe Iron TRaDE: No Material Alteration : Increase of Orders 
given out at the Quarterly Meeting : Prospects of the Home Trade: 
Improved Demand for Bars and the Miscellaneous Descriptions : 
No Alteration in Foreign Demand; Large Shipments to Russia 
during the. Quarter: Probable Increase in the United States 
Exports—TuE TINPLATE TRADE: Works Fully Em —THE 
SreaM Coat TRaDE: Present Satisfactory Position— BLAINA 
Works: Negociations for a Sale—Tue Stmnown Rariway Ex- 
TENSION SCHEME—INTERESTING EXPERIMENTS WITH PATENT 
Furt—Exports or SourH WALEs. 


Durine the past week the position of the iron trade has not 
altered to any material extent, and many of the wor! ple are 
still at ‘‘short time.” There is nc doubt that the iven 
out at the commencement of the new quarter are slightly in 
excess of those given out three months ago, but it is too soon as 
et to form anythi e an accurate j t as to what i- 
tions will he offered. Very few new lines of railway will be 
brought before Parliament next session, and the companies now 
in existence have not yet sufficiently recovered from their financial 
difficulties to be in a position to come into market with orders to 
any very considerable amount. On the whole, however, railway 
securities are in a better position than they have for some 
time past, though it is hardly likely that the traffic receipts will 
continue to present such a favourable increase as has lately been 
shown if commercial affairs do not improve generally. 8 the 
railway, companies are known to require large supplies, the 
railway mileage at t requiring ing and repairs of 
various Aescriptions larger than ever known, and the 
renewal of permanent way in a matter which it will be impossible 
to lay aside indefinitely, hence the home railway companies will 
before long be compelled to make considerable purchases. Want 
of funds, and the general distrust of railway projects, has hitherto 
been the chief cause of the inability of the companies to make pur- 
chases; but it is evident that the difficulties willsoon be surmounted, 
as an improvement in railway securities generally has been taking 
place for the past three or four weeks. For bars and the miscella- 
neous descriptions the home’ trade has somewhat improved, and 
rospects are held to be en ing. On foreign account the 
inquiries keep without any material alteration, and the exports 





continue on rather a scale. Several heavy Russian orders 
have been secured by a jan house, but, to a t extent, the 
tition was foreseen, has not occasioned any very great 





= ye quantity of omy: ge ty aoe Bon ee 

m un large, despite competition 
continental makers, the iit empire is likely to be a heavy 
customer again next year. To the Unied States the exports are 
tolerably good, and the inquiries made lead to the belief that the 
demand will probably increase to a considerable extent. 

For tinplates makers are well off for orders, and quotations are 
fairly maintained. The men are fully employed at nearly all the 
works in the district, and this satisfactory state of affairs is likely 
to continue throughout the winter months, 

The steam trade has assumed a position something like 
satisfactory to proprietors and pov BY ge the improvement 
which lately set in continues Prices are tolerably well 
maintained, and although a considerable impetus has been given 
to the demand, proprietors have no ition to resort to under- 

ing, which is too often the case in times similar to the present. 
From the Continent there is about an average demand, and the 
same may be said ing the mail packet stations, for which 
me Sr esiall pro 7 ‘s a considerable qnentity, being 
i ially so e Abyssinian expedition extends over 
poe lengthened _. For house qualities there is afair coasting 
business being done, and the cold weather, which set in for a few 
days, caused an increase in the inland consumption. 

It was announced a few weeks ago that the Blaina Ironworks 
were stopped, and fears were entertained at the time that the yast 
establishment would be broken up altogether, or, if again started, 
it would be on a very reduced scale. Iti wever, a matter o 

satisfaction to be able to state that there isa pony of 

e entire works being re-started at no very distant period. 0- 
tiations are now in ess for a sale, and should a purchase 


i bable, there is + tha 
Fy lig now sonia ta e Neighbourhood ‘will shortly 


away. 
oe now being made for resusgitating the Sirhowy Rail- 
way Extension scheme for an independent line from Nine Mile 
— to Newport, instead of ing oyer the Monmouthshire 
genre 20 0, So cane sh, Sovnent Since last session of Parlia- 


negotiations have been in with the view of 
nt yh SE gen gg yf 
o es 

: the traffic from, the Tredegar Works. The Sir- 
howy wag end the Teelegae Werks, now. telong, So same 
proprietors, works are almost entirely leasehold with about 
thirty-three years unexpired of the lease. The p are 
willing to tee that the traffic from their works will be taken 
over Sirhowy during the term of their lease, but the Mon- 
mou’ directors _ w to be afraid of the expi- 
ration of the thirty-t:-e years. Should the arn for an 
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extension of the Sirhowy to a new port 
carried out, a seriou: in will be inflicted on the Monmouthshire, 
and the directorate of the are evidently making a mistake in 
the bugbear of what will take after the Tredegar 
lease is out to frighten them from en into an 
hich cannot fail to be favourable to the Monmouthshire. 
tant and interesting experiments have been carried 
out on the Taff Vale Railway for thoroughly testing the value of 
the patent fuel made by Mr. Bassett, C.E., for the Powell’s 
Steam Coal Company, from the small coal produced from 
the various seams in the A district. An engine made two 
trips from Cardiff to Aberdare and back, working over a hundred 
, exclusive of shunting, the average £ it the load 
being 1 in 309. fuel used represented 50°12 1b. per mile, but 
if the weight of the engine and tender, together with the time 
occupied in shunting, be taken into consideration, the quantity 
used per train per train mile was equivalent to 41°59 Ib. per train 
mile, or 077 1b. of fuel used to the ton carried. The quantity of 
water evaporated during the day was 8°1lb. by 1 Ib. of fuel used. 
Another experiment was tried on the following day, when the 
consumption of fuel was ‘0731b. to the ton carried. Had there 


been sufficient fuel to have continued the —— another day 
Mr. Bassett felt satisfied that an increased duty would have been 
rs) 


e 
The exports of coal for the past month are largely in excess of 
the corresponding period of last year, and afford grati 
evidence that the coal tradeis improving. The following is a com- 
parative statement of the shipments to Testign ports :— 





September, 1867. September, 1866. 
Tons, Tons. 
Cardiff .. eo ce ee 184,514 oo eo 151,720 
Newport.. «2 «+ «+ «+ 37,733 29,487 
Swansea... .. os oc «- 45,106 ° o 44,004 
Lianelly .. .. 10,926 oo 00 ee 5,754 


There has been a considerable increase in the coasting trade, the 
figures being as follows :— 


September, 1867. September, 1866. 
Tons, Tons 
Cana < cc co co co TOMER cc cc cc co co MB 
Newport... «2 « 66,160 oe os of «© - 49,218 
Swansea... oo 23,184 oe oe oe co 18 


Lisnelly.. «2 co -c TEED cc co ce: ve oo 1S 





SCOTLAND: ITS TRADE AND OPERATIONS, 


(From our own Correspondent.) 

Tue GLascow Pic InoN MARKET - MANUFACTURED IRON—THE 
CoaL TRADE—THE GLASGOW WORKMEN’S LIFEBOAT—ASSOCTIA- 
TION OF ASSISTANT ENGINEERS—A TRAINING SHIP FOR THE 
CLypE—ILLUMINATING POWER OF THE Gas SUPPLY IN GLASGOW 
——PRoposEeD FLEET OF STEAMSHIPS TO AUSTRALIA —LAUNCHES 
DURING THE PAST WEEK—WINDMILLCROFT Dock. 


In pig iron there has been an extensive business done during the 
week at from 54s, 3d. to 55s. 3d. cash for warrants. There is also 
a fair demand for shipping iron, and several of the makers have 
advanced their prices. To day, Wednesday, a good business was 
done at 55s. 1}d. to 55s. 3d. cash. The following are the current 
prices:—-Pig iron, mixed Nos., warrants, 55s. 14d. to 55s. 3d.; No. 
1, g.m.b., 55s. 6d. to 55s, 9d.; No. 3, 54s, 6d. te 54s, 9d.; Gart- 
sherrie, No. 1, 62s.; Coltness, No. 1, 6ls. 6d.; Glengarnock, at 
Ardrossan, No. 1, 59s. 

The shipments of the week are somewhat under those of the 
corresponding week of last year. 

The manufactured iron market is steady, with an improving 
demand. Prices same as last quoted. 

Coals continue in fair demand for home use and for ex- 

rt at the following prices:—Coals, main and common hard 

or shipping, per ton of 20 cwt., laid down, 6s. 6d. to 7s.; 
best splint, ditto, 7s. 3d. to 7s. 9d.; Wishaw household, for ship- 
ping, 7s. to 7s. 9d.; dross, laid down, 3s. 6d. to 5s. 6d.; smithy, per 
ton of 20 cwt., 12s. to 15s.; household, best quality delivered, per 
wagon of 20cwt., 10s. to 12s. 6d.; second qualities, per ditto, 9s. 
to 12s.; quarter best quality, delivered per wagon, 9s. to 13s.; 
steamboat, per 20 cwt., 10s. to 12s. 6d. The advices of coal ship- 
ments at the principal ports show an amount greatly in excess of 
that of the corresponding week of last year. 

On Saturday the lifeboat, the Glasgow Workman, a gift of the 
working nen of Glasgow, created considerable stir in the city. 
At noon it arrived at the Eglinton-street goods station of the 
Glasgow and South-Western Railway, and, having been placed on 
its carriage, it was drawn by six splendid greys of Messrs. J. and 
P. Cameron through several of the principal streets. As it was 
manned by its crew, wearing their cork jackets and bearing their 
oars aloft, and preceded by a posse of police and the band of the 
19th L. R. V., it was in its course along Eglinton, Bridge, Jamaica, 
Union, Vincent, and Buchanan streets, to St. Enoch-square, 
greeted by the acclamati of the ds. After remaining for 
some time in that square the journey was resumed, the route 
taken being to the river bank in the Green, facing the factory of 
Messrs. Tod and Higginbotham. Then it was brought down to the 
water’s edge for the purpose of receiving its name and being 
formally launched. The number of spectators who had assembled 
on both sides of the Clyde to witness the interesting ceremony 
could not have been less than forty thousand, and the difficulty 
which the police had to overcome to keep a space clear in the 
neighbourhood of the boat was great. At half-past three, every- 
thing having been got ready, Mr. Norral, treasurer to the fund, 
addressing Capt. David Robertson, R.N., and Colonel Clayton — 
the representatives of the National Lifeboat Institution—said he 
had great pleasure in handing over to them the new lifeboat, as a 
gift from the working men and women of Glasgow. He hoped it 
would prove worthy of the name which it was about to receive. 
Captain Robertson, in reply, said that he was proud to be 
present to represent the National Lifeboat Institution, Miss 
Norral, a daughter of Mr. Norral, named the new lifeboat the 
Glasgow Workman, by breaking a bottle of spirits against its 
sides; and in a minute or two thereafter, amid the cheers of the 
spectators, it glided gracefully into the river, being pulled as far 
as the Wear and back. The crew then disembarked, and the 
Glasgow Workman, to show its floating and self-righting qualities, 
was upset. This was a work of some difficulty, but when the boat 
was fairly turned keel up the ropes were let go and she righted 
instantaneously. Including the carriage it has been built at a cost 
of £420. The committee have paid over £350, and have still a 
balance in hand. They desire to raise not only what will pay the 
£420, but also a sum equal to what will endow it, that is, £50 a 
year to defray all expenses of its maintenance. The capital 
required for that pu e would be £1000, but they trust the 
public of Glasgow wil s manifest their liberality in so good a 
cause as to enable them to accomplish this, 

The first monthly meeting of the Association of Assistant 
Engineers for the season was held last night in the Religious 
Institution Rooms, when the session was opened with an address 
by the president, Mr. Charles Smith, to a very fuil attendance of 
members. At the close of Mr. Smith’s most excellent paper, a 
vote of thanks was accorded to him, and a number of new members 
were enrolled. We believe H.M.S. Trafalgar, 72, is fitting out at 
Portsmouth as a coastguard ship for Lough Swilby, where Captain 
Hayes, H.M.S. Lion, and all his officers and crew will be turned 
over to him. The Lion will then, we hear, be brought by the 
Trafalgar’s crew to the tail of the Bank, where she will be 
s‘ationed asa training ship for the Coastguard and Naval Coast 
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Mr. Burstall, on behalf of Messrs. Randolph, Elder, and Co., 
engineers and shipbuilders, Glasgow, announced to the Australian 


Government some time ago that those gentlemen were p’ to 
build a fleet of steamships, of 2620 tons burthen each, capable of 
carrying 400 rs and 1000 tons measurement goods, and 


calculated to make the run from Plymouth to Melbourne in forty- 
six days, which would be reduced to wn ae or less, in the event 
of their being encouraged to build vessels of greater tonnage and 
wer. In return, Messrs. Randolph, Elder, and Co. ask that the 
ent should either guarantee a reasonable rate of interest 
on the capital invented, or contribute a subsidy of £10,000 per 
voyage out and home, the first vessel to be placed on the line in 
eighteen months from the present time. f 

On Saturday forenoon there was launched from the shipbuilding 
yard of Messrs. Aitken and Munsel, Whiteinch, a hand 
twin-screw vessel of 550 tons burden. The vessel is the property 
of the Panama Steam Navigation Company, and on leaving the 
ways was named the Goya, by Miss Mitchell, of Inverness. The 
Goya is sister vessel to the Paraguay, which was launched from 
the same yard a fortnight ago, and will likewise be fitted with in- 
verted cylinder ge engines of 90-horse power nominal, by 
Messrs. James Aitken and Co., Cranston-hill. 

On Wednesday Messrs. MacNab and Co. launched from their 
— a handsome screw steamship of about 750 tons, 
named the Voltaic. This vessel hasbeen built to the order of the 
Belfast Steamship Company, under the inspection of their superin- 
tendent engineer, and is intended for the trade between Belfast 
and Liverpool. The engines of this vessel, supplied by the 
builders, are 170-horse power nominal, fitted with surface con- 
densers, and all the most recent improvements. After taking her 
machinery on board at No. 2 crane, it is the intention of the 
builders to remove the Voltaic to Albert Harbour, and place her 
alongside the quay in connection with their yard, where she will 
be made ready for sea. 

On "Friday the iron bridge which spans the entrance to the 
Windmillcroft dock, was swung round for the first time with 
complete success. The structure consists of three main longi- 
tudinal lattice girders, measuring 168ft. in length, by about 9ft. 
in depth. These are connected by cross beams, over which is laid 
a double roadway for carts and carriages, the extreme width of 
the bridge from side to side being 39ft. A passenger gangway, 
supported on substantial brackets, runs along each side of the 
roadway, from which each gangway is separated by one of the 
lattice girders. The bridge is poised on a steel pivot, secured in 
massive masonry, on the east side of the dock entrance. The 
length on the west side of the pivot being greatly in excess of 
that on the east side, a counterpoise is — in the shape of a 
mass of pigiron. When in motion the bridge is carried on a series 
of wheels, working on acircular of iron plates let into the masonry. 
The necessary motive power is supplied by a hydraulic engine, 
with cylinders of 7}in. diameter, and 18in. stroke. The bridge 
having been swung back, the deepening of the entrance will now 
be vigorously prosecuted, and it is expected that very shortly the 
basin will be opened for the reception of shipping. 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
( From our own Correspondent. ) 


LrtverPoo. : Mersey Docks and Harbour Board—UNIon OF LAN- 
CASHIRE AND CHESHIRE MrEcHANICcS’ InsTITUTE--LORD DERBY’s 
PROPRIETORSAL RiGHTS AT BuRY—StTATE OF TRADE AT SHEF- 
FIELD : NORTH-EASTERN District: 7'ees Conservancy Commis- 
sion: The Cleveland Iron Trade: Steam Shipbuilding, &c.— 
TESTIMONIAL TO Mr. LoNG—StaTe OF TRADE IN SOUTH YoORK- 
SHIRE — METEOROLOGICAL OBSERVATORY AT SALFORD—SMOKE 
PREVENTION AT LEEDS. 

ArT the last sitting of the Mersey Docks and Harbour Board, Mr. 

Forwood, in some remarks on the coal trade, stated that during 

September no less than 84,060 tons of coal were shipped from 

Birkenhead, against 42,327 tons in September, 1866. The total for 

September was also 10,756 tons in excess of any previous month. 
The annual meeting of the subscribers and delegates of the 

Union of Lancashire and Cheshire Institutes was held on Saturday 
at the Mechanics’ Institution, Manchester. It was reported that 
the classes for special instruction in science were steadily main- 
tained. At the evening meeting the mayor took the chair, and 
the prizes were distributed by Mr. Bazley, M.P. The returns 
from 84 institutes showed 23,784 members, of whom 4157 were 
females, : 

On Saturday, Mr. Baylis, barrister, concluded an inquiry at the 
town-hall, Bury, with reference to a dispute as to the right of 
the Locsl Improvement Commissioners to make a sewer through 
land belonging to the Earl of Derby without obtaining his lord- 
ship’s consent. ‘The Improvement Commissioners contended that 
the Nuisance Removal Act gave them power to construct the 
sewer for the abatement of nuisances, and also that Mr. Farrar, 
the town surveyor, had called at the office of the Earl of Derby, 
in Bury, and was there informed that the land was not then in 
the possession of his lordship, as it was held on life lease. 
The consent of the lessee and occupier of the land was obtained, 
and an arrangement was made that he was to receive compensation 
for the injury done to the land by the construction of the sewer. 
For Lord Derby, it was contended that no application was made to 
Mr. Slatter for permission to make the sewer, and that he alone, 
as representative of the Earl of Derby in Bury, had power to 
grant such permission. After evidence had been given and 
addresses delivered by the counsel on both sides, Mr. ~— 
thanked the professional gentlemen for the ability which they had 
displayed, and intimated that in preparing a case for the Court of 
Exchequer he would endeavour to faithfully discharge his duty to 
both parties. 

The iron trade has been somewhat depressed in the Sheffield 
district, and several furnaces in one of the largest works have 
been standing idle in order to reduce the large accumulated 
stocks. With regard to steel, a little more activity is being shown, 
both for home use and for export; and there is a sufficient demand 
for steel railway rails to keep the mills well employed. For the 
tire and boiler plate mills there is scarcely anything doing. The 
armour plate trade continues pretty active. 

About £400 has been subscribed as a testimonial to Mr. Long, 
of the Sheffield Daily Telegraph, in consideration of his services in 
exposing the villany of Broadhead and his accomplices. 

There is no falling-off in the heavy steel branches of trade in South 
Yorkshire, and a large quantity of Bessemer rails continue to be 
made. There is a good demand in South Yorkshire for house 
coal, and a heavy tonnage of Silkstone and the best qualities of 
the Barnsley seam is being forwarded to London and some of the 
southern counties. 

A meteorological observatory on a small scale has been erected 
in Bexley-square in front of Salford town-hall, under the superin- 
tend of Mr. Thomas Mackereth, F.R.A.S. The Salford town 





Volunteers, and the Royal Naval Reserve. Her t of 
officers will merely consist of a commander, surgeon, paymaster, 
and engineer, and her crew will only be a small number of men 
sufficient for boat’s crews and keeping the vessel in order, and a 
-corporal’s guard of marines. The Clyde is to be subordinate to 
the Forth, where a fine ship lies above Queensferry. 


council have contributed £50 towards defraying the cost of the 
instruments and the structure within which they are enclosed. 
The smoke committee of the Leeds town council have issued a 
circular to the iron manufacturers of the borough recommending 
Wilson’s patent smokeless furnaces to their notice, with a view to 





Illuminating power of the gas supplied in Glasgow—From the 
2lst to the 27th of September, Giasgow Gas Light Company, 


the abatement of one of the greatest nuisances of the town. 
With regard to the north-eastern district we may note that the 

















Public Works Loan Commissioners have agreed to lend the Tees 
® te Oleedied disciet coven cighty-someete 
of the furnaces in the district shows eighty-seven in 
blast, and forty-six out of blast. These totals are made up as 
ws :— 
Place and Owners. In. Out. Total. 
Eston and Cleveland—Bolckow, Vaughan, and 
Co., Limited .. .o os co of 5 6 Il 
” Clay Lane Iron Co. oe ce ee 6 — 6 
*” South Bank IronCo. .. .. 7 2 9 
Cargo Fleet—Jones, Dunning, and Co... .. 2 1 3 
» Cochrane and Co... «: «. o« 1 3 4 
” Swan, Coates,and Co. .. .. «+ 2 _ 2 
” Giikes, Wilson, Pease, and Co. .. 3 3 6 
jh — Bolckow, Vaughan, and Co., 
Thee cc co . 00. 00: ‘cei vee 3 a 8 
” Hopkins, G Ikes, and Co., Limited 1 1 2 
e rant : eee es oo ee : - . 
° venson, ues, a Bees. oe - 
Port Clarence—Bell Brotherss. sw. tc | 7 1 : 
Norton—Norton Iron Co., Limited .. .. «+ 1 3 4 
Stockton—Stockton Kail Mill Co, eo. 60 oe 3 - 3 
Cariton—Samuel Bastow and Co, Limited... .. _ 2 2 
Ferryhill — Roseda’ +. Ferryhill Iron Co., 
ee ‘jne* ee 00 co oe 6 3 9 
Thornaby—W. Whitwell and Co... .. 3 = 3 
Fighting Core 1c cs: se 06 40° cc = 2 io 
Darlington—South Durham Co. .. .. .. .. 2 1 3 
Witton Park — Bolckow, Vaughan, and Co., 
BANNER be Kees ee ce we cc 4 _- 4 
Consett—Consett Iron Co. .. 2. oe oo oe 5 lz 17 
+ Stanhope—Weardale Iron Co., Limited .. . _- - = 
Towlaw ” ” ia 20%. cee 2 3 5 
Jarrow—Palmer’s Shipbuilding and Iron Co., 
SNE +s ge ae 40 eh oe 3 1 4 
Elswick—Sir Wm. Armstrong and Co. .. .. 1 1 2 
Washington—Bells, Hawks,and Co. .. .. «. 1 al 1 
Walker—Losh, Wilson, and Bell... .. 1. oe - 3 3 
Lemington—Tyne Ironworks... oe ae tee 1 - 1 
Glaisdale—Lonsdale Iron Co. .. ss se oe 2 ! 3 
Grosmont— Messrs. C. and T. Bagnall .. .. 2 _ 2 
Newport—Samuelson andCo. 4. ss oe ee 4 - 4 














The manufactured iron trade of the North-Eastern district is 
considered to be improving, but the amelioration is very ual, 
The rail manufacturers continue to keep their works on full time, 
as the pages of the Baltic contracts is still in force. A large 
demand for railway matériel on American account is anticipated for 
some time to come. The Cleveland pig iron trade is considered to 
be in. proving, stocks having been reduced of late; the sales of the 
past quarter are calculated, indeed, to be 13,000 tons in excess of 
those effected during the quarter ending June 30th. The impor- 
tance of obtaining some comprehensive improvement in shipping 
accommodation at Middlesborough appears to be taking possession 
of the local mind. Messrs. Losh, Wilson, and Bell have shipped 
a large cargo of rails for Russia on board the Tarset; and there is 
still a considerable quantity stocked at the dock, from Consett and 
other works, ready to be sent out to Russia at the earliest 
opportunity. _ The Phoenix and some other of the London 
Gas Companies are taking gas coal by railway direct from 
the Durham coal-fields, and it is hinted that some of the 
screw colliers which traded with gas coal from the Tyne will 
have to seek other employment. It is expected that the works 
of Messrs. Pile, Spence, and Co., of West Hartlepool, will 
become a large steel manufactory. The progress of the Tyne 
Dock is seen in the fact that while the revenue in the first half of 
1859 was £7482, it expanded in the first half of this year to 
£23,689. Messrs. Schlesinger, Davies, and Co. have completed a 
steamer, which made a trial trip on Saturday. Messrs. C. Mit- 
chell and Co. are finishing a steamer of 1000 tons, named the 
Capella, which will trade with passengers and goods between 
London and Hamburgh. Messrs. Wigham, Richardson, and Co. 
have completed a large order for iron buoys for the London 
Trinity House. They are also finishing a powerful tug for the 
Commissioners of Northern Lights. Several Tyne tugs are being 
completely overhauled in Messrs. Kepple’s ah. new boilers, &c., 
have been fitted into five of them. Messrs. Kepple have on hand 
an iron tug of 60-horse power for Cork, another of 70-horse 
power for the Thames, and a wooden tug for Grangemouth. They 
have further contracted with the River Tyne Commissioners to 
build a new ferry for Shields. At South Shields Messrs. Red- 
head and Softley have several screws and tugs on hand. 








PRICES CURRENT OF METALS, 









































1867. 18 
CoprpeR—British—cake andtile,|; £ #. d. £54. 4d); £%.d £8. @. 
0 0.. 78 6 0) 8 0 0.. 86 0 0 
0 0.. 80 0 0) 8 0 0.89 0 9 
0 0.. 82 0 0| 90 0 0.. 91 0 O 
0 0.. 0 0 0} 9 0 - 95 0 0 
0 0.. 87 0 0] 8 0 0.. 91 0 O 
Spanish Cake ...sccscsesees |} 72 9 0.1. 0 9 0] 80 0 0. 81 0 O 
Chili Slab.  sesceeees cooseee| 6910 0.. 0 O 0] 78 0 01.79 0 O 
Do. refined ingot ....see0.-| 7712 0..78 © 0] 000... 000 
YELLOW METAL, per lb. .2.0e-| 9 0 7 O 073) 0 O 74 0 O BF 
‘BON, Pig in Scotiand,ton......| 215 3 cash 214 6 cash. 
Bar, Welsh, in London ......| 610 0.. 7 0 0 700. 715 O 
Wales.....00.| 515 0.. 6 0 0] 6 0 0. 615 0 
taffordshire..| 710 0.. 0 0 0] 8 5 0. 810 O 
Rail, in Wales ..ecccscsceeee| 515 0.1. 6 O 0} 515 01. 6 0 O 
Sheets, single in London 9 5 0. 910 0] 1010 0. 00 0 
Hoops, first quality..... 8 5 0.. 310 0| 910 0. 0 0 0 
Nailrods....cceees 710 0.. 0 0 0) 8 5 0. 810 0 
Swedish secoscccces eos | 10 5 0. 1010 0} 1010 0.. 11 5 0 
LEAD, Pig, Foreign, per ton....| 19 5 0.. 19 7 6) 1910 0, 19 12 6 
English, W. B..scoccsccseces | 21 0 0.. O O 0} 2210 0, 2215 0 
Other brands eecesccosecese | 1910 0.. 19 15 0] 20 5 0.1.20 7 6 
Bheet, milled secocccsccsese | 2015 0.. 0 0 0] 21 0 0. 0 0 O 
Bhot, patent........ seccccee | 23 0 :0.. 0 0 0) 2440 0.. 00 0 
Red or Minium.....ssscseeee | 21 0 0.. GO O 0] 22 00. 0 0 0 
White, Cry.cccsecccccccscoes | 29 O 0.. 2910 0] 32 0 0.. 3210 0 
ground in oil.... eos | 28 0 0.. 30 0 0} 30 O 0O.. 32 0 0 
Litharge, W.B..... eee 25 0 0.. 0 0 0] 2415 0.. 25 0 0 
QUICKSILVER, per bot. . 617 0. 000) 700. 00 0 
SPELTER, Silesian, per 2110 0.. 0 0 0| 90 5 0.. 20 7 6 
English sheet ...... 2610 0.. 0 0 0} 938 0 O.. 0 0 0 
White zinc, powder 000.000 000.000 
STEEL, Swedish faggot 000. 000; 000. 00 0 
CB rcccccvcveccccecccs 15 5 0.1510 0} 000. 00 0 
TIN, Banca, per CWtieeesccsese| 414 04. 0 0 0] 31910.. 4 0 0 
Straits, fine—cash .esccsooee| 4 919.. 410 0) 31810. 0 0 0 
For arrival .ccccssccsoees| 411 0.. 0 0 0] 000,, 0 0 0 
English DIOCKS .ecccccccceeee| 415 %. 416 0} 43 0. 4 5 0 
Bale ceccccccsccceceesse. | 416 04. 417 0) 44 0%; 4 6 0 
Refined, in blocks..........| 413 0.. 419 0| 46 0. 4 8 0 
TINPLATES, per bx of 225 sheets 
IC CObC...40- 130. 15 0) 140.1370 
1 9 6. 112 Of] 110 0. 113 0 
19 0. Lil O|} 1123 6. 113 0 
115 0.. 117 Of] 118 6. 19 0 
PRICES CURRENT OF TIMBER, 
1867. | 18 1 1867. | 1866. 
Per load— £24 «2|/2 & £ 8 || Perlosd— 22842464, 4£84 5 
sveseecceses 9 891010) 9 0 1010 || Yel. pine, per reduced C. | 
Quebec, red pine .. 3 0 410] 3 5 415 || Canada, Ist quality 17 01810 17 01910 
yellow pine... 215 4 0/| 215 310! 2nd do... 11101210 12 0M O 
St. John’s N.B,yel.. 0 0 0 0} v vo © © || Archangel, yellow. 111013 0 12 013 ¥ 
Quebec, onk,whie.. 5 5 510] 510 6 O | St. Petersburg yel.. 10 1011 0 1010123 0 
«+ 310 410) 4 0 410 || Fin cco-ccoee 8 O D 0) 869 WwW 
«0 00 0] 0 O O O}| Memel ......... 0000 00086 
+ 310 5 ©} 310 5 0 || Gothenburg, sel... 8101010) 9 01010 
310 6 0| 310 6 0 white 8 0 9 0} 8 0 810. 
2 0 8 0] 210 315 || Gefe, yellow...... 9 O11 o| 9101 0 
3 0 310! 3 © 3 10 |! Sederbamn ...... 9 01010) 9101010 
eoce 3 0 3 5/| 8 0 4 1» || Christiania,perC. 
ose +202 5) 113 2 3|| 12h. by 3 by 96 16 023 0) 18 0893 0 
Masts, Queb ——* : 4 4 ar 7 i ie eres 
apie 0 0 001000 0 inte} 0 1 om2¢ 
Lathwood,Dantafm. 410 5 0| 5 6 5 10 || Staves, per standard M, | 
St. Peter’s 610 710| 7 0 7 10 || Quebec pipe...... 79 080 «| 8@ “FS O 
Deals, per C., 121t by 30. Sin, | \| puncheon 19 020 +| 20 021 ¥ 
Queber, whtsppuce 13 4 19 131019 0 || Baltic D : 2) ele 
Seduin witapruce 131015 1015 015 0 || pipe eee | 2901 O10 Me 
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THE PARIS EXHIBITION.—THE SMALL ARMS. 
No. IIL. 

Continurne our tour of a according to our pro- 
gramme we leave the English shed and cross the to 
the building erected by the French War-office for the dis- 
play of their collections, The show here, as far as small 


ing, horizontal and lateral tilting screws. They are also 
jointed in the rear, as shown in the elevation, to enable 
the to be brought to the loading position without re- 
moving it actually from the rest, and this is accomplished 
as follows:—The rifle is first drawn back until the bar B 
comes up to the stops at the rear end of the guides, and 
this is easily done, for the bar A is so constructed as to 
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arms are concerned, is certainly very different from that 
set forth by our own Government. 
cellaneous weapons of various dates, grouped as trophies 
upon the walls, and intended more for ornament than in- 


struction, and the Chassepot, con- 
cerning which more hereafter, we 
have submitted to our curious 
gaze nothing but a few patterns 
of ordinary muzzle-loading mili- 
tary rifles, and a collection of 
gauges. The muskets comprise 
the ordinary gun of 1867, the 
short rifle sighted to 1100 metres 
ae 1859), and carbines for 
the use of cavalry and gendar- 
merie, dating from 1857. There 
are also one or two cavalry pis- 
tols after an antiquated design 
(pattern 1833), and the revolving 
naval pistol isaltogether wanting. 
Nor do we succeed in discovering 
any specimens of ammunition at 
all answering to the similar dis- 
play by our Royal Laboratory. 
ere is one object, however, 
which excites considerable atten- 
tion, and not a few curious 
theories are propounded as to its 
probable uses by the crowds of 
inexperienced visitors who daily 
crowd round it. Certainly if 
complication of design and a cor- 
nding expenditure of mate- 
rial be a recommendation, we 
have in the mechanical rest of the 
French Government an interest- 
ing specimen, It was designed 
by M. Muller, a enue lieutenant 
in the 98th regiment, and there 
are curious legends in circulation 
in the British department con- 
cerning the unpleasant sensations 
which must have filled the 
inventors breast on beholding 
for the first time the corre- 
sponding instrument designed 
by Mr. Whitworth. It will 
be seen from the accompany- 
ing engraving that the rifle to 
lis confined tightly by 
screwing it between the jaws of 
pe ge noe — B—a few 
olds of leather being interposed 
to give pry avy bene and 
deaden vibration. These supports 
slide on the parallel bars H, as 


shown also in the two sections. The guide bars H, H are 
in the front by means of the ball 
and socket joint E, and are adjusted in the rear by elevat- 
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enable’ it to clear the stops which are placed underneath the 

uides. The butt is;then lowered by the assistance of the 
net levers G, G, until the piece is vertical, being only 
suspended in fact by the crossbar and the stops. In addi- 
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FRENCH GOVERNMENT MECHANICAL REST. 
tion to the main guide bars there are two others of a sub- 


sidiary character passing through the crossbars, shown 
dark in section of A, and these, with the help of the 








small set screws, furnish additional rigidity when the piece 
is laid. The recoil is taken up by a shoe carefully ed 
with leather, which fits over the heel- on the rifle, and 
is connected by means of « couple of screw rods with the 
crossbar A. The remainder of the carriage is furnished 
with ammunition boxes, and wheels to render it as portable 
as ible. 
he last, but not the least important object which we 
have to describe in connection with this display by the 
French Government, is the Chassepot rifle. At the close 
of the late German war the French army was altogether 
destitute of a breech-loading rifle or carbine, with the 
exception, we believe, of the fone with which the Cent 
Gardes were armed, and as soon as it was publicly known 
that it had been determined to adopt some breech-loading 
system, several plans were offered to the authorities. 
Many of these designs were based upon the needle system, 
and as numerous reports had been circulated condemning 
the efficiency of the arrangement as a rule, some hesitation 
was evinced as to whether guns so designed should be con- 
sidered at all. The Emperor, it is stated, argued that the 
needle gun had endured satisfactorily a severe campaign, 
and that as there was no doubt whatever but that it could 
be improved upon, it would be manifestly unwise to reject 
the system altogether, without trial. A commission was 
accordingly appointed by the Minister of War in July, 
1866, which was to try, and report upon the various arms 
submitted to them. This committee was under the 
presidency of General d’Autemarre, and consisted, 
with the exception of M. Chassepot himself, entirely of 
military men. The latter gentleman, in his capacity of 
head viewer of the Central Artillery Depét at Paris, and 
Captain Plumerel, a member of the Permanent Commission 
of Musketry at Vincennes, were nominated assistants. 
The commission expressed their intention of confining their 
duties to comparing the relative merits of the guns as far 
as rapid firing and mechanical construction were con- 
cerned. They did not attach any importance to the trials 
for range or precision, as these examinations require much 
time and special means of observation, and wouid more 
roperly be undertaken by the Permanent Commission at 
Videos. Their attention was concentrated on the 
practical qualities of the arms to be put into the hands of 
the troops, the strength and safety of the mechanism, the 
facility of loading, the rapidity of firing at a certain 
moment, the closing up of the chamber, and the advan- 
tages of the ammunition in service. In order to arrive at 
definite results the arms on trial were furnished to three 
regiments, in each of which there was formed a sub-com- 
mittee, as prescribed by the ministerial instructions, and 
after each experimental —~ a report was made to the 
three sub-committees, who e their reports when all the 
arms had fired an average of 210 rounds, and when trials 
of prolonged firing up to 150 rounds each with ten guns 
of cach pattern on trial had been completed. 








* Four different guns were brought into competition, 
namely, the ordinary muzzle-loading rifle, the Chassepot, 
the Chassepot with Captain Plumerel’s cartridge extractor, 
anda gun on the Favé principle. An accident occurred 
with the latter, early in the contest, which proved that a 
slight inaccuracy in the construction of the cartridge served 
to render the rifle dangerous, and at the request of General 
Favé himself his guns were withdrawn. e old muzzle- 
loader of course could not be considered an opponent, as 
it was only used as a standard of comparison, and there- 
fore the contest was thenceforth confined to the two needle 
guns. After having witnessed many experiments, and 
examined the reports of the sub-committees, the com- 
mission, with but one dissentient voice, declared for the 
Chassepot without the extractor, and advised its adoption 
at once, 

The construction of this rifle, as will be seen by the 
engraving, displays many advantages over the Prussian 
needle-gun, fig. 1 shows an exterior view of the gun 
with the breech closed, and Fig. 2 is a section of the breech 
apparatus. The needle is attached securely to the pin H, 
which, in its turn, is carried by the cock F. The pin H 
is surrounded by the spiral spring L, so that when the 
cock is drawn back until it engages with the catch J, 
the spring is tightly comp , and, on being released 
by the trigger, itdrives the needle forward into the — 
The whole of this spring is contained in the interior of the 
plunger M,shown in elevation in Fig. 3, which serves to 
close the breech. The breech-piece B screws on to the barrel 
at A, and is of equal length with the sliding bolt M, which 
moves to and froin it. A longitudinal opening at the side 
admits the cartridge, the bolt is then ed forward, and 
the lever C turned to close the breech. The fore end of 
the bolt serves to keep the cartridge well in the barrel 
while the needle pierces it, and it forms a protection 
or sheath for the point of the needle. 

The breech is rendered tight by means of the wad 
K, composed of layers of ebonite and india-rubber, which 
expands laterally when compressed by the ——. To 
open the breech the cock F is drawn back unti cane 
securely with the trigger; the lever C is then raised and 
the sliding bolt drawn back, leaving the chamber open for 
the intvodiestion of the cartridge. The bolt is then pushed 
forward, and, if it is desired to keep the piece at half- 
cock, the lever is turned half way down only, when the 
cock catches the upper notch shown in the end view. 
By drawing out the cock and turning the lever completely 
down the piece is ready for firing. ith a view to reduce 
the friction of the breech apparatus the cock F is furnished 
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with a little wheel let into a slot, as shown in Fig. 2, 
and ‘a section of the barrel showing the rifling is also re- 
presented. The calibre is 11 millimetres, or about 0.433in., 
and the rifling has a twist from left to right of one turn 
in 55 centimetres, or 21‘5in. The rifle itself is about 
4ft. 3in. in length, and weighs rather less than nine pounds. 
The construction of the cartridge is very simple, and itis, 
we should say, the best of the self-consuming cartridges 
at present in use. It is constructed of paper turned over 
a wad at each end, and carries the cap, as shown at A. 
This cap is somewhat smaller than the usual military 
pattern, and is pierced with two holes for the e of 
the fire. A little disc of india-rubber is inserted in each 
cap, and has to be pierced by the needle before the cap 
can be ignited. It was found during the trials that 
the escaping gases found their way through the 
needle orifice into the interior of the plunger— 
of course to its detriment—and this little wad was 
introduced to act as a shield or valve round the needle. 
It has been made a subject of complaint that this wad is 
apt to clog the working of the needle, but the reason for 
this rests in the fact of the orifice through which the needle 
works being too large; the needle should fit its orifice as 
nearly as possible to prevent any pieces of wad or burnt 
yaper from being carried back with it into the interior. 
‘hese cartridges are very easily constructed, and for ex- 
periments have been made by the troops from old news- 
papers—the base carrying the op, and also the wads, being 
supplied to them. Very great difficulty was experienced 
with the composition for charging the wg It was fre- 
quently found that they refused to explode, though fairly 
struck by the needle, and this is not to be wondered at when 
we consider how small is the surface of the needle point, 
and how small the chance consequently is of creating the 
necessary chemical disturbance. 

With a view to obviate this evil Messrs. Kynoch and 

Co., of Birmingham, instituted a series of experiments 
with various fulminating compositions, and we understand 
they have at length so he succeeded as to render a misfire 
extremely occasional, The charge of powder used in these 
cartridges is 85 grains, and the bullet weighs 385 grains, 
the weight of the finished cartridge being one ounce. They 
are packed for services in small pasteboard boxes, each box 
holding nine cartridges, and these boxes are very light— 
one hundred only weighing as much as thirty cartridges, 
and are a great protection to their contents, as well as 
being, from their shape, well adapted for stowage. We 
believe the price is, in France, 145f, and in England 70s. 
per thousand, and the great discrepancy is probably due 
_to the large octroi duty on powder. 

The price of the rifle itself is stated by Messrs. Thomas 
Christy and Co., of 155, Fenchurch-street, who are the 
agents for England, to be 62s. each delivered in Boulogne; and 
from the same source we learn that the royalty amounts to as 
much as 6s, 8d. per gun. This surely is very heavy, and a 
great contrast to that paid by the Swiss Government to 
M. Amsler, which is certainly not more than 50c, per gun 
converted on his principle. 

Our space forbids us going further in this subject, but in 
our next number we shall probably give some details of the 
various trials to which the Chassepot has been submitted. 








PARIS EX HIBITION,—FRENCH RIVER NAVIGA- 
TION BARRAGES AND WORKS. 
(Concluded fiom p. 335.) 

Tue next step in France was due to M. Chanoine, Inge- 
nieurdes Pontset Chaussées, who, in 1848, placed aset of fixed 
or movable iron frames (fermettes) parallel with Thenard’s 
hausses, and upstream of them. Upon the top of the 
bridge over these ran upon rollers and rails a crab winch, 
and by means of chains each panel in succession could be 
lowered or dragged back into place, even though the depth 
was considerable. The problem, however, was still far 
from a complete solution, when, in 1852, both M. Chanoine 
and M. Carro devised the happy notion of fixing the axis 
of rotation of the entire Aausse or panel, not at its lower 
edge, but at the head of a jointed arm or horse (chevalet), 
the lower end of which is jointed to the cill of the naviga- 
tion pass or to the crest of the diversoir, or regulating 
weir, while the upper end is jointed to a point of the hausse 
somewhere intermediate between the bottom and the top. 

Upon the Seine the cills of the navigable passes are 
placed at 0°60 metres below the level of the fluvial 
surface at each site, and the cills of the regulating weir 
are about 0°50 metres below the same level. Between 
Paris and Montereau the navigation passes are in 
general from forty to fifty-five metres in width across the 
stream way, but on the higher parts of the Seine and on the 
Yonne they are but thirty-five metres wide. The regu- 
lating weirs are from sixty to seventy metres in length. 
‘They are ov the Seine about 9°50 metres in breadth. 

The effect of this combination is, as may be readily 
seen by any one of the Figs. 5, 6, or 7, that a great part 
of the pressure and impulse of the current is removed 
from, constituting a resistance to the replacement or 
elevation of the Aausse. In Fig. 6, for example, we see at 
once that if the upper joint of the jointed arm or chevalet 
C, D be at the level of the centre of pressure of the hausse, 
the latter, when the water is level with its upper edge, will 
be in unstable equilibrium, and that a small additional 
pressure upon the upper segment will cause it to overset, 
and let the water pass both over and under it, the panel 
turning, if left to itself, until its plane gets in filo aque ; 
so, conversely, it becomes proportionately easy as to the 
amount of force to be employed to replace it. Such is, in 
fact, the primary idea, which is variously modified by 
subsidiary arrangements to constitute the hausse mobile 
or auto mobile, i.e., that which ismovable when manceuvred 
by hand, or that which manceuvres and adjusts itself. Both 
systems are in use upon the same barrage in many places, 

Fig. 5 shows in section in line of the stream the navi- 
gable channel of one of the twelve barrages of the upper 

Seine, which have been constructed between Paris and 
Montereau, each with lock pits of twelve metres wide by 
180 metres long in the clear. The river banks above and 
beloware pitch-paved, at a slope of 45 deg., a navigable pass 





of from 40 to 55 metres wide—one only, at Melun, being 
65 metres—and a regulating weir of from 60 to 70 metres 
long. Each navigable pass has from 30 to 42 panels to 
close it, each being three metres high by 1-20 metres wide, 
and with a narrow s of 0°10 metres between the ver- 
tical edges of each. e other chief dimensions may be 
had from the figure which is to scale. The figure shows 
the application of the flat-bottomed gabbard, wide is em- 
ployed to raise again the hausses into place when the 
waters have fallen too low for navigation but by lockage. 
During the period of free navigation the els are flat 
down on the bottom, in the position marked by the word 
“open,” the gabbard being moored on the up-stream sid 
and so that at the curves of its bows it clears the tail en 
of each panel, the first of three or four of these neving 
been got up into place from the wingwall or pier, an 
these being then used by the aid of the crutches seen be- 
tween the gabbard and the hausse as fulcra to keep off the 
former; the tail end of each panel in succession is seized by 
a hooked iron rod, and it is dragged up into the’ position 
marked in dotted lines as “partly open.” The heavy 
cast iron jointed spur brace, with the handle-like hea 
lower extremities, being connected by the top joint wit. 
the panel, comes up along with the latter into its angular 
position, its lower end dragging along in a race or guide 
upon the cill provided for it, and when the panel has been 
brought up a little beyond its proper berth the lower 
end of the spur-brace drops in behind a catch, which 
holds it there, and against which it abuts firmly as 
soon as the tail end of the panel is lowered, and begins to 
receive the pressure of the water, the depth of which at 
this season is shallow. In Fig. 5 the water is shown 
at low summer level, but all this operation can be per- 
formed with the water level even above that of the top 
joints of the chevalet and spur-brace. 

The chevalet seen on the flat is an isosceles triangular 
frame of wrought iron, the lower joints or pivots being at 
the extremities of the base at the level of the cill. The 
top joint is single, but wide in the jaw. Each panel, there- 
fore, when in place is fixed at three points of base, besides 
its bearing against the cill rabbate at its lower edge. It 
thus is very stiff and secure. 

All the catches by which the spur-braces are held in 
place are movable, and all connected by a sliding bar lying 
flat upon the cill, and moving within certain limits end onby 
the help of a rack at its extremity within the wingwall or 
pier, and acted on by spur gear. When, therefore, the 
waters have risen to such a level that the pass can be 
opened for navigation these catches are simultaneous!y re- 
leased, if desirable, and the entire line of hausses cant 
over at once into the horizontal position upon the top 
joints of the chevalets, and then at once very quickly sub- 
side, rather than drop down, in the water to their flat posi- 
tion at the bottom. The opening of a navigation pass of 
above 150ft. wide can thus be effected in four minutes. It 
takes about an hour to close it again. It will be seen 
that the panels, when down, are pretty securely housed 
under the level of the cill beam of the floor, and are 
very little liable to injury, or to catch mud or weeds, 
The panels are of timber, oak generally, framed together, 
and strongly clamped and strapped with iron, 

When the navigable passes on the Seine between Paris 
and Montereau are open, the actual fall at each—that is to 
say, the difference in verticalheight between the top edges of 
the hausses of one barrage, and the horizontal plane pro- 
longed up-stream from that of the one below—varies from 
a maximum of under two and a-half metres to less than one 
and a-half metres. We now proceed to the regulating 
weirs or diversoirs of these Seine barrages, as seen in Fig. 6. 
These are formed of hausses auto mobiles, the section is 
to scale, and, as before, is taken up and down stream. 

Each diversoir consists of a Yow fixed weir of concrete 
masonry and timber, the surface of which is usually about 
0°50 metres above low summer water. Upon this the re- 
gulating hausses are mounted. These differ slightly in con- 
struction from those of the navigable pass, aud, by reason 
of these differences, become almost completely auto mobile, 
or automatic, in their action. Each panel —mounted 
just as we have already described, but only 1:95 metres 
high by 1°30 metres wide—is balanced upon the top joint 
of the chevalet at very nearly the one-third of its height. 
Let us suppose the hausses all upright and bearing against 
the rabbate cill at bottom, and the water not up to the level 
of the top edge, but rising. As soon as it has reached this, 
and a littleovertopped it, so that thereis an overflow of a few 
inches in thickness, the tluid pressure upon the segment of 
surface below the centre of pressure or the top joint of the 
chevalet, becomes less than that above it, and the panel 
tips over, and assumes the inclined position shown in 
Fig. 6. The water now getting free vent both above and 
below, the spur-brace is, by the tipping over of the panel, 
brought into a catch for its lower end as soon as the angle 
of the panel has reached 45 deg, A chain secured at its lower 
extremity to the cill es through a bushed aperture in the 
lowersegment of each panel, and, passing up the centre of the 
up-stream side, is secured in an adjustable manner to the 
top edge. The function of this is to render, by its run 
through, the tipping of the panel more soft and gentle, to 
adjustably limit the angle to which it may tip within that 
at which it is caught and supported by the spur-brace, and 
to give the means of restoring it to place upright, or of 
letting it drop altogether, if need be. The movement is 
further adjusted by means of a movable counterbalance, 
as seen at the back or up-stream side of the panel at its 
lower edge. It is seldom necessary to do more than this 
to permit these hausses to tip themselves, and in all usual 
conditions of the water the sluice keeper is enabled to 
bring them into perfect contact with the cill by a push with 
his foot. They would close themselves without any such 
attention, bat where the economy of water is au object it is 
better practice to effect this than to wait until the waters 
have risen to sucha heightas to cause the panels to shut close 
of their own accord, which only happens after a good deal 
of water has necessarily run to waste beneath them. 
Should any occasion of unusual flood require it, the spur- 
braces can be tripped, the chains having been previously 
freed, and then these hausses drop down flat on the top of 





the weir, just as do those of the navigable pass upon its 
cill. On such occasions of high floods as the latter chan- 
nels pass there is but a feeble current over the diversoir, 
and no difficulty is experienced in managing the Aausses 


| upon it. When they have to be replaced it is obvious the 


waters are low, and all is visible, and easily got at. 

A more detailed account of these works upon the upper 
Seine may be found in the volumes of the “ Annales 
des Ponts et Chaussées,” for November and December, 
1861, and for March, 1866, by MM. Chanoine and 

é; and those who would examine with most 
advantage the beautiful models of these works ex- 
hibited at Paris should previously study those memoirs. 
There are fourteen of these barrages in all, con- 
structed on the Seine between Paris and Conflans, and 
many others upon other rivers of France. Taking the 
mean for the twelve barrages between Paris and Mon- 
tereau, the expense of execution is stated to have been 
about as follows per metre forward across the stream :— 


Navigable Pass. 


Francs. 
Stationary structure ... se see one 2278 
Seve WHER: ose’ ate ans ee tne 792 
Per metre running ... 3070 

Regulating Weir (Diversoir). 

Francs. 
Stationary structure ... wee see 1038 
Movable'work ... ... sce ese coe coe eee BOd 
Per metre running ... ... 1421 


so that the average cost of each of the twelve, including 
the lock and all accessory works, such as lock-keepers’ 
house, &c. &c., has been about 755,014fr. The next form of 
barrage to which we may most suitably refer here is one of 
the simplest conceivable form of Aausse auto-mobile, and 
is employed upon the river Yonne at the Barrage de St. 
Martin. It is exhibited in model at Paris, and seen in 
section—so far ag principle is concerned, though not exact 
as to detail—in Fig. 3 in our last impression. 
In 1840 this barrage was first constructed with a navi- 
gable pass of seventy metres, closed by the system of 
Jermettes and aiguilles, and of a regulating weir of 
150 metres long, which, with the normal depth of 
2°08 metres over the cill of the navigable pass, had 
0°20 metres of water over the crest of the weir. But 
when the navigation of the Yonne became extended, it 
was found necessary to deepen or raise the water here 
0°80 metres, and the barrage had to be modified by works 
executed between 1861 and 1864. The ancient navigable 
pass was divided into two parts, one still for navigation 
was 35°10 metres long, and is closeable by hausses mobiles, 
such as we have just described, of 2°96 metres deep above 
the cill, which is 0°60 metres below summer water level. 
The other portion, of 23°80 metres long, is intended as a 
diversoir, and closed by hausses auto-mobiles, such as we 
have last described, of 1°86 metres in depth, the crest of 
the stationary work or weir being 0°50 metres above 
summer water. 
The original long regulating weir would now have its 
crest one metre ww Be normal water level. To raise it in 
masonry was deemed unwise as respects floods, and so 
M. Humblot, Ingénieur Ordinaire Ponts et Chaussées, de- 
vised this very simple and ingenious modification of M.Cha- 
noine’s hausse mobile, and his plan has been adopted with 
success here, andalso at the barrage of Pechoir, upon the same 
river, where it has been constructed under the direction of 
M. Cambusat, their engineer-in-chief. Upon the up-stream 
side, which is vertical, of the ancient masonry weir, a 
succession of panels are hinged at a level intermediate 
between the top and bottom edges, to eyes leaded into the 
stonework, and in such a manner that each panel can turn 
over in the direction of the current, and even lie down 
flat on the top of the weir. The panels are of timber, 
each 1°95 metres in length along the weir, and of 
1°65 metres in altitude, of which one metre is above the 
crest of the weir, and 0°65 below it. The face of the 
panel next the up-stream side of the weir is kept off from 
the face of the masonry about an inch and a-half, There 
is a free space between each panel and the next of 
0:05 metres, so that each closes, in fact, 2°00 metres of the 
length of the weir. Each panel has at its lower edge and 
up-stream side a counterpoise of cast iron of about forty 
kilogrammes weight. 
Were the panels all in free air they would thus hang 
plumb. Whenever there is a very small supply the water 
rises between the down-stream face of the panels and the 
up-stream side of the masonry, and escapes in a sheet over 
the crest of the weir; but if the supply be too large for this 
it fountains up between these surfaces more or less, but 
still rises in level, and at last attains the top of the panel. 
At this point the panels ail tip over more or less, and 
_— the water to escape below, or both above and below. 

f we suppose a unit of length of one of these panels to be, 
so far as its lower segment (below the horizontal axis) is 
concerned, in close contact with the up-stream face of the 
masonry, and that the horizontal axis was placed at exactly 
one-third the height of the panel, or intersecting the centre 
of pressure, then at the moment that the water topped the 
upper edge the panel would get into unstable equilibrium, 
and the moment it changed its position at all it would tip 
more or less over. But if, in place of this, we have the 
space of fluent water described between the opposed faces 
of the lower segment of the panel and the weir, then the 
counter pressure of this effluent water will tend to cause 
the panel to tip more or less over before the water shall 
have risen to the top of it. It has been experimentally 
found that thus arranged, and with one metre of the panel 
above the crest, and 0°65 metres below it, instead of 
0°50 metres, or one-third the whole, the panels work regu- 
larly and smoothly, and maintain equably the required 
head of water, as already stated. There are several variable 
forces, such as the back pressure, the effect of the counter- 
balance weight at the various angles of the panel, &c., 
which render a theoretic investigation of this very simple 
arrangement very difficult; but its experimental adjust- 
ment seems to present no difficulties, and it is pretty 
obvious that it will perform its functions with great ease 
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and gentleness; it is, perhaps, not free from the practical 
objection of getting entangled by floating weeds. In 
times of heavy floods the panels will be swept down flat, 
and can let drift timber, or other heavy flotsam, pass over 
them without receiving injury. The cost of each of these 
hausses, of two metres long, is stated to be only 132f., or 
66f. the metre running, but this does not include the cost 
of the pre-existent masonry weir, and so tells nothing. If 
we take the cost per metre forward of the latter (the 
masonry) at the same tate as for the Seine barrages already 
given, we shall have the whole cost per metre forward as 
ollows :— 


Francs. 
Stationary structure ... ... «+. - 1038 
Movable work, i.¢., the hausses ... 66 
Total per metre found 1104 


which shows a saving of more than 300f. per metye forward 
by this in place of the Chanoine construction. M. Hymblot’s 
hausses, however, are only applicable to small depths of 
water—probably never deeper than 1:5 metres over crest— 
whereas the Chanoine have not their limit at perhaps four 
times that depth. 

It remains for us to describe the barrages of the river 
Marne. Twelve of these exist between Epernay and 
Meaux, of which two are constructed upon the Poirée 
system, with fermettes and aiguilles, and the ten others 
upon an entirely novel plan, the principles and details of 
which are shown in two finely executed models at Paris. 
These models require a good deal of attention fully to 
master what they intend to convey, and for ourselyes we 
beg to acknowledge how much we have benefitted by the 
lucid explanations of these, as of various other works so 
ably k=} politely afforded us by M. de Langlois, civil 
engineer, who so worthily represents the Administration 
des Ponts et Chaussées at the Exhibition. 

Each of these ten barrages upon the new plan on the 
Marne consists of a lock-pit of 7°80 metres wide by 
fifty-one metres long in the clear of a navigation pass, 
which is confined between the river side wall of the lock- 
pit on one hand, and a heavy pier at the other, and is, 
except in one instance, twenty-five metres wide. The pass 
is closed by hausses mobiles, and is thus rather of the nature 
of a very wide sluice aperture, when freed for navigation, 
than of a river pass, and has, indeed, a different name 
given it by French engineers, viz., pertuis. Beyond the 
pier, at the river side of this pertuis, is the diversoir, or 
regulating weir, of nearly fifty metres in length. All these 
works are in each case in the bed of the river. The average 
fall at each barrage is about two metres. The levels of the 
cap-stones of the lock-pits are only about 0°5 metres above 
the high-water level for navigation, and, strange to say: 
are submerged in great floods. The violence of these, an 
the suddenness with which they come down, producing sad 
damage on a rich and flat country, have been amongst the 
reasons inducing the application of this novel system of 
hausses to the diversoirs—one by which these are elevated 
or depressed by the action of the water-pressure of the 
river itself, operated upon merely by a pair of sluices and 
sluice gear in each pier. 

Figs. 7 shows in section up and down stream the con- 
struction of one of the pertuis, or navigable passes, and 
Fig. 8 a like section, showing the peculiarities of construc- 
tion of the diversoirs and their hausses. 

Referring to Fig. 7 it will be observed: that the system 
of closing the pertuis is by haugses mobiles of the Chanoine 
type, jointed to the cill en chevale?, and tipping en bascule, 
and quite of like character with those we have already 
described upon the Seine. The cills in these cases are 
wholly of masonry and cast iron, with the exception of the 
timber cill rail, against which the Aavsses close at bottom. 
There is, however, one peculiarity in these portions of the 
barrages of the Marne. At the up-stream side of the 
hausses, and just at the upper end of the pier between 
these and the diversoir, there is fixed a range of twenty 
wrought iron fermettes, or frames, surmounted by a 
planked bridge, which gives communication between the 
surfaces of the lock walls and the top of this pier, while 
the pertuis is closed to navigation. 

The object of these frames and bridges is twofold. 
They present a ready method of mancuvring the hausses 
from the surface of the bridge asa platform at the flood 
seasons of the year. In addition to bhis they present the 
means of establishing at any time a barrages a aiguilles 
above stream to theAausses, in the event of anything happen- 
ing to one or more of these, or of their needing taking up 
for repair. 

We now pass on ta the diversoirs. Each of these con- 
sists of a weir or dam don concrete, and constructed 
of masonry, piling, and rubble stone. Along the crest of 
this weir there is formed } from one end to the other a con- 
tinuous trench or cavity in length across the stream. The 
transverse section of this, as seen in Fig. 8, is such that 
the down-stream side is vertical, and the bottom adjacent to 
this for a certain distance flat and level. From this point 
the bottom rises in the form of a quadrant of a eylindric 
surface, whose centre is sgen at the centre of motion of the 
hausses, and whose radiys ig equal very nearly to the 
length of the lower segments of the hausse—or gontre-hausse, 
as the French call that. Above the upper end of this 
curved surface the wall of the trench rises again plumb. 
Each hausse consists of a frame of wrought iron at either 
side, carrying the eyes or pin points upon which the hausse 
turns, and connected by the boiler plates, of which the sur- 
face is formed. For brevity we shall now eall both the 
hausse and contre-hausse simply the hausse, it being 
observed that the conére-hausse, or lower segment, is 
curved in the down-stream direction, so that these hausses 
are not each in one plane, as in those we have hitherto re- 
ferred to. Each hausse is 1°49 metres in width across the 
stream, and the superior segment is about 1°0 metre in 
height; the lower segment is rather more, the radins of 
the quarter cylinder of the cavity or trench in the masonry 
being 1°15 metres. 

There are erg Da ag hausses occupying the whole length 


of the diversoir, having a small space between their a a 


cent edges a little more than equal to the thickness of a 





cast iron vertical plate leaded into the masonry of the 
trench in a transverse direction to it, by which it is divided 
into as many separate coffers as there are hausses. These 
dividing plates are perforated through by apertures in 
form and dimensions such as are defined by the level tops of 
the weir above, and by the curved lower ents of the 
hausses. When the superior segments of these are laid 
down into a horizontal position the top of each coffer, 
then at the level and in the line of the bottom side of 
these perforators, is covered by a suitably bent piece 
of boiler plate, secured to the cast iron dividing plates, and 
each of these cover plates has a recta r aperture 
through it at the up-stream end. Upon the level of the 
tap of the weir, and above the top sides of the cylindric axig 
of the ausse, a cast iron plate alsa is bolted down to the 
masonry of the weir top, and to the level upper edge of 
the cast iron diyiding plates. It will be now seen that 
the lower extremity of each hausse vibrates through a full 
quadrant in its own coffer, and that the top cast iron 
cover plates and the bottom perforated curved boiler 
plates, before described, together furm a continuous tube 
A, in Fig 8, from end to end of the weir, with 4 
succession of rectangular apertures, each gpening into 4 
coffer. 

From the axis of the Aawsse, and taking the bent form 
of the lower segment thereof, the curvature being convex 
towards the down-stream side, so as to lig liel with 
the surface of that lower segment, when the haugse is 
vertical, extends from coffer to coffer along the entire 
length of the cavity of the weir a nymber of plates, which 
are secured to the masonry of the bottom of the cavity, 
and to the cast iron plates above, which cover over the 
cavity at the down-stream side of the line of axes of the 
hausses. . 

The cast iron dividing plates of the coffers are perforated 
within these vertical plates—the top cover plates down- 
stream of the axes—the vertical side of the weir cavity 
and its bottom being rectangular apertures, and thus it 
will be equally seen that there is established a gontinuous 
tube from end to end of the weir cavity at the down- 
stream side of the curved vertical mid plates, each of 
which, at its lower end, has a rectangular perforation, so 
that this tube B, in Fig. 8, communicates with the quad- 
rantal cavity at the back or down-stream side of each 
lower segment of each hausse. We have now described 
all the main parts of the hausses mobiles, At each end of 
the diversoir in the mass of the pier the tube A is placed 
in communicatiou with the water of the up-stream side of 
the barrage, and the tunnels opening into the end of the 
tube A, are each provided with a sliding sluice moved by 
gear. The tube B, in like manner and by like means, and 
provided with like sluices, is placed in communication 
with the down-stream side water of the barrage, the 
difference in Jevel of these two waters being, as we have 
seen, about two metres. Furthermore, the arrangement 
of the tunnels and sluices in each pier is such that we 
can at pleasure cause B tube to be in communication with 
the up-stream head of water, or A tube in communication 
with the down-stream water; in fact, either or both tubes, 
separately or together, to be, or not, in communication 
with either the greater (up-stream) or the less (down- 
stream) head and sypply of water. 

Our readers wha shall have followed our description can 
now almost anticipate the working of the system. Sup- 
posing all the Aausses laid down flat upon the top of the 
diversoir, as to their superior segments and al] the four 
sluices in the piers closed, and the tubes A and B both 
empty. If we now open either one or both of the yp-stream 
sluices of the tube r we bring the water with the head 
due to the up-stream side to press upon the lower segments 
of all the Con These, like so many pistons in the 
old-fashioned quadrantal fire engine of Bramah, are pressed 
down, and des¢ribe an arc until stopped by the dividing 
plate at the back, at which time the superior segments of 
the hausses are raised vertical. 

As the surface of the lower segment is greater than that 
of the superior one f ¢ Aausses will thus be held yp against 


the full pressure of the riyer even when it a8 risen to 
their top edge. If we wish to lower them a we have 
the up- 


only to put the tube B into communication wit] 
stream water. The fluid pressure is then nearly equal on 
both sides of the lower cliente; and by the preponderant 
pressure against the superior segments, these dre tipped 
over and laid down flat as soon as we shall haye let the 
water out of the upper tube A by opening the sluice 
which puts it into communication with the Selle gireen 
water. 

Again, if we wish once more to raise the haugges, we open 
the waste sluices, or down stream side, to the tyhe B, close 
the corresponding ones which we have just opened to down- 
stream of A, and let on the water of the up-stream side to 
this, and again the Aqwgses rise up. Voila , oo 
suitably modifying the con aint @pehing and shuttin, of 
these four valves at each end, guly at one end, if | be, 
it is obvious that we can capse the movements of the hausses 
te assume any desirable degree of rapidity or gentleness. 
From the arrangement and combination of the four valves 
or sluices at either end it will also be plain that they never 
require to be worked but in pairs, and that when one is 
open its corresponding one need to be clo It thus 
became evident that these valyeg might, with great con- 
venience, be united into pairs by an equibrachial lever, and 
so one set of gear, and Fi ong Operation, could manwuvre 
both this construction has been adopted. 

ith no other appliance than we have already described 
it is also plain that there are but two positions, quite down 
or quite upright, in which we can fix the hausses, because 
we must recollect that the lower segments, though func- 
tioning as quadrantal pistons in the coffers, have large 
clearance, and so are not like water-tight pistons, in which 
case we might, by shutting two of the sluices, imprison 
the water in the coffers and tube A, and so compel the 
hausses to stand up by the incapacity of their lower seg- 
ments to displace the fluid opposing them. But to lower 
down at one slap hausses of this height would be to 
suddenly debouche into the lower reach a veritable torrent 
—a mass of running water of between 3ft. and 4ft, thick, 





which would destroy boats, sweep away the bottom, and 
flood the adjacent banks before it got away. To remedy 
this jointed spur braces have been applied to the down- 
stream gide of the hausses, the lower ends dragging in cast 
iron races, and provided with movable detents—nearly 
such as we have already described on the Seine—at two or 
three different distances, and capable of being tripped from 
the piers. Thus when the Aausses are lowered very gently 
by keeping some pressure still acting upon their lower 
segments in the tube A, they can be only let down partially 
if desired, and held by their spur braces in the inglingil 
position shown in dotted lines in Fig. 8. But experienge 
showed that by suitable arrangements of the sluices at the 
extremities of the tubes A and B a much larger amount of 
automatic power, by the help of the water only, might be 
depended upon than was at the outset euticraten At 
first the four sluiges were only proposed to be placed at 
one end and in one pier. It was sdon observed that the 
water pressure acted with its full force sucvessively wpon 
the Aausses in proportion to their distance fram the slyjges 
on obyious principles. Slujges were then constructed in 
other barrages at both ends, both to diminish this and to 
quicken the rate of maneuvring the hausses. It now, 
however, became apparent that by suitable management of 
the two sets of fone sluices at either end of the diversoir, 
it was practicable not only to do all that had been antici- 
pated, ut much more. By throwing op the maximum 

ressyre and sypply at one end of the tybes A or B, and 
reducing it by means of the corresponding waste sluices at 
the other, the Aausses could be raised or lowered in sueces- 
sion, or any required number, starting from either end, 
could be raised or lowered without moving the remainder ; 
and so by this means, and by the fixed supports of the 
hanging vd braces, it has become easy to lower down flat, 
or partly down, any desirable length of the Awusses, leaving 
the remainder along the diversoir still standing. 

Another advantage obtained by the double set of sluices 
is that a powerful current can at will be established 
through all the coffers (or ¢ambours, as the French cal] them), 
go as to sweep out any sand or mud that may have entered 
them, thus removing one of the first objections which 
might cccur to a practical mjnd as to the permanent work- 
ing of this system. The advantages secured by this method 
of barrage are pretty obvious. It ig one which is com- 
pletely automatic, or at least depends on the water of 
the river alone. It removes the necessity of constant 
watch, and often of perilous work, on the part of the sluice 
keepers in times of flood, and it admits of the manceuvring 
of the Aausses, even when nothin: of them is visible or 
reachable, but all plunged deep beneath the rolling and 
muddy flood. It is an arrangement which has upon its 
face the stamp of all the ingenuity and the exactitude of 
thought and science which are the character of modern 
French engineering, and, though novel in principle and in 
detail, it has been holly and largely carried out upon the 


Marne. 

We believe by this time there does not remain much, 
if any, doubt as to the complete success of the plan, and of 
its facility of working; but still it is as yet a rather daring 
novelty, and only last year French engiueers spoke and 
wrote of it with some doybt and hesitation. Amongst 


these was Mons. Legrené, Ingenieur des Ponts et Chans- 
sées, whose name in connection with this class of work 
we haye already had occasion to refer to. 

The first of the Marne barrages on this system was that 
of Damery, commenced in 1855 and completed in 1858; 
the next was that of Courcelles, begun in 1860 and com- 
pa in 1862; the masonry, &c., of the eight others was 
begun in 1864 and completed in 1865, and some of these, 
we believe, are still not completely fitted with the ironwork. 

The experience of the first two of these has shown that 
the hausses can be lowered in less than two minutes, and 
raised again into place in from two to three minutes. The 
eight diversoirs last constructed—with the modified system 
of sluices—have an united length of 473 metres, and have 
cost 739,000fr. With the slnices the cost appears to be 
about 1910fr. the metre running of diversoir, without 
certain adjunct work, in cills, aprons, &c., which together, 
carry the cost up to about 2282fr. per metre running, or, 
all reckoned in, to perhaps as much as 2350fr., or there- 
abouts. This system of hausses mobiles, as applied to the 
river Marne, is due to the design of M. Louiche 
Desfontaines, Inspector General des Ponts et Chaussées. 
The acting engineers upon the several barrages have have 
been MM. lanne, Carro, Holleaux, and Philbert. 
M. Carré, one of the conducteurs des Ponts et Chaussée 
is acknowledged to have rendered the most pat 
assistance in practically perfecting the details of designs 
and bringing them well into practical execution as 
respects all the moving parts, which constitute in reality 
the meritorious and the only difficult portions of these 
fine works. 
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M. ROUX’S SYSTEM OF SHEATHING SHIPS, 


Ir is unnecessary to dwell on the importance of 
uestions connected with the sheathing of iron ships. 
th in England, France, and America, the subject has 
attracted the attention, and employed the energies of 
many eminent chemists and mechanicians. In Saen 
M. Roux, a captain in the navy, has invented a mode of 
copper sheathing, already noticed at some length in our 
. Eight of the French armour-plated ships have 
n thus sheathed, and it is stated that the Government are 
about to adopt it for every ironclad France possesses, 
Under these circumstances we believe that the illowine: 
explanation of the process will be found interesting to our 
ers :— 

In the application of this sheathing the first operation consists in 
scaling and carefully cleaning the hull, and then covering it with 
a coat of red lead paint, to which is added 5 per cent. of 
lithay orizontal rows of sheathing are then marked off by 
chalk lines on the hull, about jin. being allowed for the overlap 
of the sheets of copper. The sheets are placed in successive 
order in their intended positions, and receive marks. Upon each 
sheet previously fitted to its han marked holes for the rivets 
which fasten it to the hull. e gauge, Fig. 18, is used to mark 
the centre line of the holes along the edges, at O’4in. from them. 
The sheets are then through a punching machine, and 
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holes are punched about tin. diameter along the edges, and }in. 
in the middle. The sheathing is next provisionally fixed in 
position; in other words, it is used as a template for the purpose 
of marking on the bull with a small centre punch, Fig. 1, the 
centre of each hole. The sheets of copper are then removed, and 
a large centre punch, Fig. 2, is applied to the marks made by the 
small one. This operation is intended to mark the centres of the 
holes more distinctly, and to facilitate the commencement of the 
working of the drill. The holes thus marked off are borel with 
special drills fixed in braces which have a joint at the head. To 
make the holes parallel—that is, to give them an equal diameter 
throughout their depth—a flat-pointed drill, Fig. 4, is employed, 
and worked in a hand brace. h hole is then recessed by means 
of a special tool—a spring rose-bit, Fig. 5. To prevent any 
chance of a mistake, a distinct mark is made at the side of the 
holes which have been recessed, and the foreman can make sure 
of this operation having been performed by using the spring 
probe, Fig. 6. Finally a blow with a flat chisel punch is given to 
the centre of each hole, to form as it were a med to prevent the 
rivet turning round: then the hole is filled with a small round 
piece of cloth. The hull, previously cleaned with sponges dipped 
in spirit of turpentine, is coated with red lead, next with coal tar, 
and afterwards with a coat of Roux-mastic one millimétre 
('03937in.) thick. The sheets of copper are again placed in their 
respective positions, in order to find the holes covered by the mastic. 
A knife-tool, Fig. 8, and a small screw-pointer probe, Fig. 9, are 
= loyed to remove the mastic and other foreign matter from the 
oles. 

The rivets are of red copper, and each is composed of a head 
P, a collar Q,Q, and a base - Fig. 10. There is first placed 
behind the collar a washer of an alloy of tin and lead M, N, Fig. 10; 
the head P is next placed in the recess of a special hollow rivet 
punch 8, T, U, Fig, 10, and the base R is then introduced into one 
of the holes. On striking the head of the punch with a hammer 
the rivet completely fills up the hole, the peculiar form of which 
ensures perfect firmness; the metallic washer is well imbedded in 
the mastic, and the collar of the rivet is in turn imbedded in the 
washer. This arrangement prevents any infiltration of sea water. 
The form of the washers varies with the position which they are 
to occupy in relation to the sheets of copper, Fig. 12. No.1 
represents the washers for the corners; No. 2 represents the 
washers for the edges; No. 3 represents the washers for the middle. 
The rivets are of four kinds, Fig. 11. No, 1 represents those 
intended to fix the thick copper covering the stem and the parts 
exposed to the rubbing of the anchor and chains; No. 2 is 
employed for copper one millimétre (°03937in.) thick ; No. 3 is 
used to fix the thin —-, which is placed under the thick ex- 
terior copper. No. 0, called the reserve rivet, has a base one milli- 
métre greater in diameter than the others, and is specially in- 
tended for any defective holes that may have to be bored of a 
diameter greater than the regular calibre. Each hole should be 
*17716in. deep, and rather less than }in. in diameter. A par- 
ticular kind of rivet punch is used for each kind of metallic 
washer, Fig. 13. No. 1--upright symmetrical—for corner rivets 
and washers. No. 2 for rivets and washers along the edges; No. 
3 for centre rivets and washers. All the rivets having been 
fixed in their places, there is applied a new coat of Roux-mastic 
so thick that the heads of the rivets alone can be seen. The 
surfaces thus prepared are now covered with large sheets of very 
thin sheet lead, know in commerce by the name of lead foil 
(Plomb « fromage), which are made to adhere to the mastic by 
means of a cold plaster composed of dry pitch and vegetable tar. 
The sheets are pierced when in position by the lead piercing tool, 
Fig. 14. Each sheet of copper is successively placed in its in- 
tended position, commencing at the top and the stern; the rivets 
are struck with the hammer, and their snap heads are then 
rounded over by the tool, Fig. 17. At the places where the holes 
in the copper do not exactly correspond with the heads of the 
rivets, the set-tool, Fig. 15, is used; the burrs are removed by the 
small cold chisel, Fig. 16. A chisel of the shape shown at Fig. 19, 
either straight or curved, is employed to remove defective rivets. 
Fig. 20 shows the plan and section of the various stages of a hole 
in the hull, from the first marking of the centre, to the final 
operation of rivetting up and forming the snap-head of the rivet. 

erectangular spaces A,B,C,D, C,D,E,F, &c., give a complete view 
of the portions of the hull which have undergone the following 
operations successively:—A,B,C,D, the first coat of red lead paint; 
C,D,E,F, the second coat of red lead paint; E,F,G,H, the coat of coal 
tar; G,H,L,J, LJ,K,L, the first coat of Roux-mastic, showing three 
holes, one covered with mastic, the second uncovered, and the 
third filled with a rivet; K,L,M,N, the second coat of Roux- 
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DUDGEON’S TUBE FIXER, AS USED ON THE 


NORTH LONDON RAILWAY. 


In a recent impression we described a very ingenious tube fixer 
used on the North London Railway, and brought to this country 
by Mr. Hudson, an American engineer. We now illustrate this 
instrument in compliance with the request of many of our readers. 
ving is made precisely to half scale, and very little 


ill be required to make the construction of the tool 


perfectly intelligible. It is right to state, however, that our 
having been prepared from a tool suitable for the gin. 
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tube plates used in American locomotives, the rollers A, A, are 
shown rather too short for English practice. The parallel part of 
the roller should be a little longer than the thickness of the tube 
plate; the collar B is merely used for adjusting the distance that 
the tool should be inserted in the tube. There are small counter- 
sunk holes in the inner bodyC for the point of the set screw shown 
| at the side; these holes are arran; 


irally so that the collar 


mastic; M, N, O, P, the sheet of thin lead; O, P,Q, R, the sheath- | can be drawn on more or less. In using the tool the workman has 


ing, showing three rivets; the first simply placed in the corre- | merely to press in the ta 
sponding hole of the sheet of copper, the second rivetted, and the | he turns it the same as t ‘ 
ch is used for the smoke-box and fire-box corners. Mr. 


third with the snap-head formed. 


r spindle shown separately in the cut! as 
Reuoh using an auger. A single-handed 
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Adams, of Bow, to whom we are indebted for the tool from which 
- engraving has been prepared, writes as follows to us on the 
subject :— 

**T cannot oo too highly of this tool. I believe there is some 
little saving of time as compared with the old method of drifting, 
but the great advantage is the absolute perfection of the joint it 
makes. If properly used, there is not the slightest ‘weeping,’ or 
leakage, from any of the tubes when tested with cold water or 
steam, whereas with the best hand tubing I have ever seen there 
has always been a slight weeping at the tube ends when first tested 
with cold water. In drifting tubes there is always a tendency for 
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the tube holes to become oval, and when they do so it is a Bog 
cult to make them tight, the greater this difficulty the the 
boiler maker drives the drift, till after repeated driftings the plate 
cracks between the tubes and has to be removed. I do not chink 
there is the slightest fear of tube-holes ever becoming oval when 
this tool is used.” A 
It will be understood that in using this tool the whole affair 
revolves together, the little rollers forced outward by the 
drift literally rolling out the metal of the tube, and virtually 
increasing its circumference until the tube plate is fairly sunk into 
it. The labour required is very small. 
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GLASGOW UNIVERSITY. 
CIViL ENGINEERING AND MECHANICS. 

Tas ob A i instituted by Queen Victoria, in 1840, and is in 
the gift e.Crown. Professors—-1840, Lewis D. B. Gordon, 
C.E.; 1855, William John Macquorn Rankine, C.E., LL.D. 

The regular edtirse of lectures and examinations commences at 
the beginniig of the winter session, and lasts during the whole of 
that session, 

The objects ¥ study may be summed up briefly as follows :— 
The stability of structures; the strength of materials; the prin- 
ciples of the action of machines; prime movers, whether driven by 
animal strength, water, wind, or the mechanical action of heat (as 
the steam engine); the principles of hydraulics; the mathematical 
principles of surveying and levelling; the engineering of earth- 
work, masonry, carpentry, structures in iron, roads, railways. 
bridges and viaducts, tunnels, canals, works of drainage an 
water supply, river works, harbour works, and sea coast works. 

_ The University library is well supplied with works on engineer- 
ing science, . 

The engineering school of the University of Glasgow is approved 
by the Secretary of State for India in Council as one in which 
attendance for two years would qualify a student who had fulfilled 
the other required conditions to compete for admission to the 
engineer establishinents in India. 

Certificate of Proficiency in Engineering Science. 

1. A course of study and examination in engineering science 
has been established by authority of the University Court and of 
the Senate.* 

2. Certificates of proficiency in engineering sciences are granted 
to students who have gone through that course to the satisfaction 
of the board of examiners. 

3. The course of study consists of — 

I,— Mathematics, junior and senior, or senior mathe- 
matics only for those qualified to enter that class 





at first. 

If, --Natural philosophy, one or two sessions, according 
to the proficiency shown at the end of the first 
gfession,. 

IlI.—Inorganic chemistry, one session. 

1V.—Geolegy and mineralogy, one session. 

V.—Civil 1eering and mechanics, two sessions. 





4, The examinatio: rtificates of proficiency in engineering 
science are carried on along with the class examinations after the 
Christmas holidays, and the number of such examinations in each 
class of each session is not less than three. 

5. The proficiency of the students in engineering and mechanical 
drawing is tested to the satisfaction of the boar of examiners. 

6. Attendance on the classes of mathematics, natural philo- 
sophy, chemistry, and geology, in any university of the United 
Kingdom, is admitted as part of the course for the above-men- 
tioned certificate, provided the candidate passes a sufficient exami- 
nation in each branch of science by the proper authorities of this 
university. 





7. Candidates for certificates of proficiency in enginecring 
science who are graduates in arts of any chartered university of 
the United Kingdom shall be exempted from study and examina- 
tion in mathematics and natural philosophy; and if any such 


graduate shall have obtained honours in chemistry and in geology 
he shall be exempted from study and examination in the science 
or sciences in which he shall have obtained honours. 

8. A fee of one guinea shall future be paid by all students 
who receive the certificate in engineering science, this regulation 
to take effect only in the case of students who shall, after 29th 
November, 1866, commence their course of study with a view to 
obtain a certificate, 

Notre.—Vor the Walker prizes, open to students of the civil 
engineering class, sce under ** Prizes.” 

FACULTY OF ARTS. 
Civit ENGINEERING AND MECHANICS, 
Certificate of Proficiency in Engineering Science. 
Candidates who obtained certificates at the end of the summer 















session of 1866 :— Matthew Ferguson, C.E.; Robert Russell, C.E. 

Candidates who obtained certificates at the end of the winter 
session of 1866-67 :—Wavid Burns, C.E., John Donaldson, C.E., 
Edward Mackay, C.E., Loudoun F. Maclean, (.E., James 


Young, C.F. 
Candidates who have su 






iecessfully passed part of the course for 
the above-mentioned cert te: Zaccheus Walker: Mathe- 
matics, natural philosophy, chemistry, geology, civil enginecring, 


and mechanics; George Dunlop, Andrew A. Haddin,* William EF. 
Rich, C.¥.,* John Isaac Thornycroft, C.E.,* John Wood* : Mathe- 
matics, natural philosophy, civil engineering, and mechanics; 
George E. W. Flower: Mathematics, chemistry, geology; Robert 
Dunlop : Mathematics, chemistry. 

Those marked * have since obti 









ned certificates, 
VALKER PRIZES. 
For oral examination :—l. John Donaldson, C.E., Newcastle- 
upon-Tyne; 2. Edward Mackay, C.E., Glasgow. 
For written examination :—!. William E, 


shire; 2. William James Millar, Glasgow. 


ich, C.E., Wilt- 
CLASS PRIZES, 

For oral examinations :—Division A: James Young, C.E., 
Ruthven, Forfarshire; Division B: William E. Rich, C.E.; Divi- 
sion C: Archibald J. H. MacDougall, Reufrewshire. 

For written exercises :— Division A: David Burns, C.E., Beith, 
Ayrshire; Division 3: William E. Rich, C.E.; DivisionC : Archi- 
bald J. H. MacDougall, Renfrewshire. 

MATHEMATICS, 


Senivr Class, 
.—For general eminence in the business of the session:—1. 
William Ross, Glasgow; 2-3. Alexander L. Balfour, Arbroath, and 
Loudoun Maclean, Oban, equal; 4. Robert Dunlop, Kilbirnie. 


II. For excelling at examinations in writing during the session: 
--1. William Ross; 2. Loudoun Maclean. 

Next in order of merit:—John Thomson, Uddingston; Andrew 
Todd, Northumberland; Alex. L. Balfour, Arbroath; Joseph 
Loudoun, Dalziel, Motherwell. 

Junior Class 

.—For general eminence:—1. Thomas Muir, Overton, Wishaw; 
2. John E, Armour, Kilmarnock; 3. John Meiklejohn, Glasgow; 
4. Robert Gilfillan, Glasgow; 5. Kenneth M‘Queen, Stewarton, 
Campbeltown; 6. John D. Fairlie, Hamilton; 7. Thomas Martin, 
han; 8 William Harvey, Glasgow; 9. Wright Steven- 


Upper Division. 





Cambusneth: 
son, Glasgow. 

IL. —For excelling at examinations in writing:—1. Thomas Muir; 
2. George Neill, Greenock. 

Next in order of merit, but nearly equal:—John Annour, Kil- 
marnock; Robert: Scott, Glasgow; Edgar Williams, Caernarvon- 
shire; Andrew H. Thom, Glasgow. 

Junior Class—Lower Division. 

I.—For general eminence in the business of the session, section 
meeting at twelve noon:—1. Walter B. Grieve, Levan, by Greenock; 
2. John L. Hunter, Tillicoultry; 3. Duncan M. Wilson, Paisley ; 
4, John W. Kidston, Hamilton; 5. George M‘Millan, Campbel- 
town; 6, Alexander Whiteford, Muirfoot; 7. John Mackintosh, 
Hamilton. Section meeting at nine a.m.: 1. James S. Young, 3, 
Clarendon-place, Glasgow; 2. James Glendinning, Georgetown, 
Dumfries; 3. William Young, Lesmahagow; 4. Hector M. Adam, 
Langside Academy; 5, Alexander D. Fraser, Lochgilphead. 

Il.—For excelling at examinations in writing during the session: 









* In arranging that course the senate has had in view to avoid altogether 
any compet!:ion with the offices of civil engineers, or the workshops of mecha- 
nical e: rs, OF any interference with the usual practice of pupilage or 





apprenticeship 





—1. James S. Young; 2. James Glendinning and John F. 
M‘Pherson, Co! » Ginger, ual Summer —Students 
of last year’s or class: Willi 

Robert Melliss, equal. 


Morton, ock, and 
NaTuRAL PartosopHy Crass. 

1.—For general eminence in the exercises and examinations 
during the session:—l. James Smith, Schoolhonse, Uddington; 
2. William E, Rich,* Wellesley, Sherston, Wiltshire; 3. William 
Ross, Glasgow; 4. John Donaldson*, Newcastle-on-Tyne; 5. Lou- 
doun F, Maclean,* Viewbank, Oban; 6. Andrew A. Haddin,* 

Glasgow; 7. William Crawford, Eagle Foun 
Glasgow; 8, John I. Thornycroft, London; 9. 









King,* Hollybank, Partick; 10. James Gilmour, Cathkin. 
II.—For excelling in examinations on subjects of higher matlie- 
matical coursé: James Smith, Schoolhouse, Uddingston. 
III.— Mechanical experiments :—John D n,* Newcastle- 
on-Tyne; John Ferguson, Kilbride Farm, Stewarton, Ayrshire; 
Andrew A. in,* Glasgow; William F. 


King, Hollybank, 
Partick; James M‘Scott, Sunnyside Cottage ton, Campsie; 
John Tainsh, Crieff, Perthshire; Zaccheus Walker, Birmingham. 

SS on the tides of Ramsgate :—Ebenezer Mac- 
lean, Kingston House. 

V.—Measurements of radiant heat:—William C. Crawford, 
Eagle Foundry, Port Dundas; George E. W. Flower,* Capetown, 
Cape of Good oe 

VI.—Electrical experiments :—George Dunlop*, Greenock ; 
William 8. Fleming, Glasgow; George L. Fogo, Row, Dumbarton- 
shire; George Readman, Glasgow; John Wood,* Stonehaven, Kin 
cardineshire. 

Engineering students marked thus *, 





PETROLEUM FoR STEAM Frre EnGInes.—In a recent impression 
we mentioned that petroleum has been used in America for steam 
fire engines. It has recently undergone a severe practical test. The 
Boston Traveller, in deseribinga great fire which recently occurred 
in that city, says:—-“‘ It so happened that Chief-Engineer Damrel 
yesterday ordered a public trial of Eagle No. 3 steamer, using oil 
instead of coal in her furnace, for generating steam, to take place 
this morning. The fire afforded a splendid and unexpected oppor- 
tunity to test the ability and the qualities of the new fluid-fuel and 
its apparatus. When the alarm was given the steamer started in 
the direction of the fire, and arriving at the scene of conflagration, 
her steam-gauge indicated 100 lb. of steam. Only three minutes 
was consumed in raising this amount of steam. She remained on 
the ground six hours and a-half, and during that time the steamer 
averaged 80 1b. of steam and 120 lb. of water pressure, and 190 lb, 
of water pressure with two streams. Another remarkable and im- 
portant fact demonstrated Was, the steamer using oil gained 30 per 
cent. of water pressure over any other engine at the fire, by reason 
of not choking the exhaust. ‘This is regarded as a great desidera- 
tum gained. Another great point showed was while the streets 
leading to the fire were choked up with smoke thrown off by the 
other steamers, scarcely any smoke came from No, 3, using the 
new fuel,” 


RANSOME’s PATENT FREE Grit GRINDSTONES.— We have recently 
had our attention called to another application of Mr. Ransome’s 
patent, in the manufacture of grindstones and grinding surfaces, 
which has proved most successful. We have already, in previous 
numbers of this journal, described the process patented by Mr. 
Ransome, for the manufacture of stone, and our object in now 
alluding to it is merely to draw attention to one of the practical 
results which, we believe, will prove of great benefit, especially to 
the manufacturing members of the profession. By a judicious 
selection of sharp siliceous sand Mr. Ransome manufactures stones 
possessing extraordinary grinding properties, of a perfectly uniform 
**orit,” and free from the vents and other irregularities so com- 
mon in all grindstones worked from the natural quarries, whilst 
at the same time by the simple process of separating the fine from 
the course particles, the patent stones are produced of varying 
degrees of coarseness or fineness, to meet the requirements of the 
case. Messrs. Bryan, Donkin, and Co., of Bermondsey, have had 
several of these patent stones at work in their manufactory for 
several months past, and we learn that such is the vast superiority 
of the grinding power of Mr. Ransome’s patent stones over the 
natural stones that the workmen have completely abandoned the 
use of the latter since they have become practically acquainted 
with the properties of the former. With a view fairly to test 
the comparative grinding powers of the two descriptions of stones, 
Messrs. Donkin and Co., constructed a simple apparatus by means 
of which an equal and uniform pressure could be exerted upon 
pieces of steel presented to the face of the several grindstones. 
The pieces of steel were cut off the same bar and were accurately 
weighed before the operation, and the grindstones were set in 
motion, The Newcastle stone ground away } oz. of steel in eleven 
hours. Ransome’s patent stone ground away j}oz. of steel in 
sixteen minutes. With such facts as these there can be no doubt 
but that this remarkable material of Mr. Ra is destined to 
fill an important part in many branches of manufacture. 


THE New Mipianp RAILWAY EXTENSION TO BARNSLEY.—The 
works in connection with the construction of this line are being 
pushed forward with the greatest rapidity. Yet some time must 
elapse before the line will be opened. Although it is only some 
four miles in extent, yet, the numerous obstacles which have had 
to be encountered in the erection of large viaducts, and the 
extravagant demands which have been made upon the company 
by property owners and others, the cost will be anything but a 
pleasing item to the shareholders and directors. The route taken 
is a somewhat circuitous one; but there cannot be the least doubt 
but that in the end it will be the most economical. The cost of 
crossing a thickly-populated valley like the one which intervenes 
between the starting point and the desired destination would have 
involved even a greater outlay than the already costly line. The 
branch takes its rise a short distance from the company’s station 
at Cudworth, and passes through an open country with but few 
obstacles until it reaches Cliffe Bridge, a country hamlet; here 
two bridges are erected, and a little further on the passenger will 
pass over a large viaduct, which is about 1020ft. in length, and 
which it is estimated will cost near upon £35,000 to £40,000. 
The structure which crosses the highway and the valley of the 
Deware is chiefly composed of iron, and forms one of the most 
beautiful and picturesque erections in that part of the West 
Riding. The situation gives it a charm which is seldom to be 
met with. Some parts of it are 86ft. from the ground, and when 
standing on the top the visitor has a view of the adjacent country 
well-wooded in parts, and rich in luxuriant vegetation. In the 
south-east the houses and churches of Barnsley are just visible 
peeping out above the hill which skirts the valley. Looking into 
the valley itself, which was a scene of joyous animation and 
sometimes merriment, the visitor beholds the long streets of 
houses with their drawn blinds, which still act as sad reminders of 
the awful calamity which swept almost the whole of the male 
population into eternity ina day. A few hundred yards further 
and the line passes the Oaks Colliery, the scene of the awful 
calamity referred to. By a circuitous route the line winds round, 
and in a short distance we find it running parallel with the South 
Yorkshire Railway, which course it follows right into the town. 
A short distance before it comes to the Barnsley Gas Works the 
South Yorkshire line is passed over by another viaduct, the route 
is then continued by means of arches right into the town, where 
it crosses the Wakefield-road at a high elevation. The new 
station belonging to the company is to be erected at the back of 
the present county court; but as a great area of ground is to be 
raised in order to bring it up to the height of the arches, some 
time must elapse before the line can be opened for traffic, seeing 
that it is proposed to put down no less than four permanent ways 
at the station. 








THE COMMISSIONERS OF SEWERS on Tuesday granted an appli- 
cation made on behalf of an engineer for permission to construct a 
subway under the Thames. It is proposed to sink a shaft to the 
north of Thames-street, and construct a road sufficient to allow the 
passage of an ordinary omnibus. 

Tue Srncapore Gas Company, Liurrep.—The report of this 
company has just been issued. It is very satisfactory, a dividend 
of 74 per cent. per annum being declared on the preference 
tal, and 3 per cent. on the original capital. We extract the 
wing from the engineer’s report : —‘‘ In my last report I alluded 

appreciation of gas by the native population; a case in point 

( y demonstrate it. One of the streets which was not in- 

d in the a laying down of the mains is inhabited by 

and ; they exacted a promise that at some future 

né a main should be laid down. Upon the arrival of the last 

itch of mains they called upon me to fulfil my promise. The 

length of maith is 693ft. of 3in.; twenty-eight houses have been 
fitted My two months.” 

New Machine ror Drawine anp Cuarcine Gas RETORTS. — 
Last Thursday a most successful trial was made at Messrs. 
Handyside and Co., Britannia Foundry, Derby, of a machine for 
drawing and charging gas retorts, the invention of Messrs. 
Holden and Best, intended for the Alliance Gasworks, Dublin. 
The object of this _— is to dispense with the momen | 








laborious duty of charging and drawing gas retorts by man 

labour. It ts of a wrought iron carriage, constructed to 
run on rails in front of the retorts the whole length of the re- 
tort-house. Three long wrought iron arms, or rakes, and three 


long scoops, are carried by frames made to traverse the main car- 
riage in the direction of the retorts. The apparatus is furnished 
with a pair of vertical high-pressure engines and boiler. The action 
is as follows:—The three scoops are first charged with coal by means 
of a hopper, su d on pillars secured to the framework of the 
machine, and these machines are then propelled by the engines 
through suitable gearing to the extremities.of the retorts, when they 
are then suddenly inverted by a self-acting motion, and the con- 
tents of the scoops regularly deposited from one end of the retort 
to the other. The engines then propel the whole apparatus along 
the rails until the three rakes are brought opposite the next set of 
retorts, consisting of three placed one above the other. The 
three rakes are then propelled by the engines until the extremities 
of the rakes reach the extremities of the retorts; flaps at the end 
of the rakes, which until this moment were horizontal, are, by 
means of a hand-wheel, brought into a perpendicular position. 
The engines are then reversed, and the rakes recede, bringing 
with them the contents of the retorts, after which the engines 
propel the apparatus along the rails until the scoops are brought 
opposite the retorts that have just previously been raked, and are 
then again re-charged. The operation of charging and drawing 
the retorts, opening and closing the mouths, and completing the 
whole operation, occupies only nine minutes for a bench consisting 
of nine retorts, the operation fora set of three being accom- 
plished in the same time. 

TRIAL OF A New Patent Drrect-ActinG STEAM CRANE.—A 
very interesting and satisfactory trial of a novel combined steam 
and hydraulic crane took place on Tuesday at the Duke’s Dock, in 
presence of Mr. Mitchell, agent to the Bridgewater Trust, and 
many other gentlemen and engineers connected with steam 
shipping. The crane is the patented invention of Mr. A. B. 
Brown, C.E., of the firm of Brown, Wilson, and Co., Vauxhall 
Ironworks, London, by whom it was constructed. This crane differs 
in many important points from any others generally used. Two 
large steam cylinders, lGin. diameter and 6ft. long, are placed up- 
right in a turn-table or swivel platform, which is mounted in a 
carriage having four railway wheels; between the two steam 
cylinders is placed a hydraulic cylinder 7}in. diameter. These 
three cylinders are fitted with pistons and rods, each terminating 
in one and the same top frame or “ crosshead,” so that the motions 
of all three pistons are simultaneous and to the same extent. In 
this top frame three chain pulleys are arranged, having their 
grooves exactly vertical with three corresponding pulley wheels 
working in a fixed frame on the bottom of the hydraulic cylinder. 
A chain is wound around these six pulleys, beginning at the top and 
passing to and fro to the bottom, until the whole six are occupied 
in the order of ‘‘ block and tackle ;” by this means on the motion 
of the top frame six plies of chain are distended; consequently, 
1ft, stroke of the pistons and frame will give 6ft. lift in the load, 
and so the steam cylinders having a height or stroke of 6ft., a 
clear lift of 36ft. will be obtained at the point of the jib. Be- 
hind these steam cylinders is arranged the boiler and swing 
cylinder, and in front the jib, which projects some 16ft. from the 
post or centre, about which the crane revolves. The swing 
cylinder is 9in. diameter and 3ft. long; it is fitted with a piston 
having double rods, between which, and coincident with the 
centre of the cylinder, is clamped a chain which passes without 
and faround the post, and over suitable pulleys in the turntable 
or platform of the crane. It is obvious if this platform moves 
around the post upon which the chain is wound, and if the latter 
be actuated from such platform, the chain will unwind itself from 
the post, causing the platform with jibto revolve in either 
direction according to which side the strain is applied. 
The boiler, which is placed immediately behind the swing 
cylinder, is of the upright description; it is double rivetted 
throughout, with welded flues, and is worked at a pressure 
of 100 lb. per square inch. The action of the crane is as follows:— 
When the load is hooked on steam 1s admitted under the large 
steam cylinder, when the ‘‘ block and tackle ” is distended and the 
load raised through the required distance at one stroke. The 
advantage of this is that the pistons of the steam cylinder moves at 
one-sixth part the speed of the load, so that in fact the load may 
be made to fly up, while the motion of the working parts are slow, 
easy, and without any noise. High-pressure steam applied direct, 
however, frequently proves, like fire, a bad master, although a 
good servant, and it is with the latter view that the hydraulic 
cylinder is employed—for instance, should the chain break, or the 
load slip from its slings, the steam pistons would fly away but for 
the governing action of the hydraulic cylinder, which contains a 
supply of water, to be expelled through a fixed orifice at both 
the upward and downward motion of the pistons and load. 
By this means the upward course of the pistons and load 
is perfectly controlled, while the descent of the load is 
regulated with the utmost nicety by the quantity of water allowed 
to escape from under the hydraulic piston. In swinging round 
the crane, steam is i to one end of the small cylinder, 
according to the required direction in which it must move, and as 
this piston is applied directly to the post, it follows that the ratio 
of its speed to that of the load will be as the circumference of the 
post to that described by the jib, or 1 to 30. In this cylinder, as 
also in the lifting cylinders, a very high rate of expansion of the 
steam is ised—-one and a-half steam sufficing to swing the crane 
completely round. To further ensure economy in fuel the feed- 
water is heated by the waste steam, and is forced into 
the boiler by a patent donkey pump by the same maker. 
Proceeding now to the tri a flat, containing 263 barrels 
of Messrs. Robert Walker and Son’s Warrington ale was 

laced underneath the crane some 25ft. below its level. 
ese were raised, swung round one half revolution, 
and deposited in a warehouse in an hour and a-half, the rate of 
lifting and swinging being in most cases two in one minute. In 
short, this, so far as the capabilities of the machine are concerned, 
could have been far exceeded but for the difficulty in hooking on 
and disposing of the goods delivered. As it is, the crane, we are 
informed, can raise 30 cwt. at a speed of 800ft. per minute, and it 
has, at the Hamburgh Docks, where sixteen have been at work, 
raised as many as ninety parcels of one ton each per hour, or 900 
tons per day of ten hours, with a consumption of coal equal to 
4ewt. e crane we have just endeavoured to describe is the first 
of its kind in Liverpool, and has been supplied to the Bridgewater 
Trust, the engineers and other officers of which express themselves 
as highly pleased with its performance.—Liverpool Courier, 
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RAILWAY MATTERS. 


Ar the meeting of bondholders of the Atlantic and Great 
‘Western Railway on Tuesday, the report of the in 
committee was unanimously adopted. 

Tue directors of the Caledonian Railway have invited some of 
the leading shareholders in Glasgow to come and examine and 
tatisfy themselves as to the soundness of the concern, so that 
shrough them the general body of proprietors may be re-assured. 

TuHE Boston, Hartford, and Erie Railroad Company have secured 
two miles of wharfage front on the river, and arrangements are to 
be made by which sea can load at the wharf, carry- 
ing 45ft. of water up to the dock, and take in 1000 tons of coal in 
two hours. 

Tue Railways (Ireland) Commissioners held their first meeting 
at 2, Victoria-street, Westminster, on Tu . Present :—Sir 
Alexander A. Y. Spearman, Messrs. John John 
Fowler, C.E., ge Clarke, and Christopher Johnstone. The 
secretary, Mr. W. Neilaon Hancock, LL.D., was also present. 

A PASSENGER train on the Eastern line of France ran into a 
good train at Charme, not far from Nancy, on be tars: Some 
of the travellers were considerably hurt, and more or 
less bruised. The manager of the Nancy Theatre and all his com- 
pany were on the way to play at Epinal, but were too much 
shaken to perform. 

THE adjourned special meeting of the London and North- 
Western Company was held on Saturday, at Euston Station, to 
consider the agreement between that company, the Great Western 
Railway Company, and the a way Company. The 
agreement was approved, subject such alterations as the 
directors might agree to. 

Ir appears that the directors of thé Lancashire and Yorkshire 
Company have unanimously elected Mr. George Wilson, the 
deputy-chairman of the board, in the place of the Inte Mr. Henry 

ickham Wickham, M.P., and at a subsequent meeting of the 
board Mr. Thomas Dugdale, of Blackburn, was unanitnously elected 
to succeed Mr. Wilson as deputy-chairman. 

THE last reports from Demerara state that the railway is in 
admirable working order; that travelling on the line is much more 
smooth than formerly; that the wear and tear, both of permanent 
way and rolling stock, are very greatly reduced; and that the 
return of favourable seasons encourages the hope that a large 
increase of traffic will now take place. 

THE traffic returns of the San Paulo Railway are as ve 
satisfactory, although the mule traffic, which runs nearly parallel 
with the line, has not been taken off the road, but it is not regretted 
that the mule traffic remains on the road, as the company have not 
yet sufficient rolling stock to carry all the traffic that would come 
on the railway. They are, however, sending out some very 
powerful engines. 

THE San Paulo line has not yet been accepted by the Brazilian 
Government, but there seems no doubt that it will be when 
the works in hand are completed, as it is hoped they will be by 
the end of December next. As regards the probable extension of 
the line, the chairman can only say that the directors have no 
idea of advising the shareholders upon the subject, but it is 
probable that the route will ultimately be eatried as far as the 
Campenas. 

THE Emperor of Austria, who arrived in Patis on Wednesday, 
travels with his suite in a special train built expressly for the 

i It ists of four saloons, the first of which is hung 
with cloth drapery, the second with satin, and the third with 
damask; the walls of the fourth, or imperial carriage, are covered 
with mirrors in richly carved gold frames. It is said that these 
four saloons cost 200,000f. (£8000). 

A RUNNING contract has already been concluded with the 
Boston, Hartford, and Erie Company, which is likely to result in 
a material extension of the traffic on both roads. The city of 
Boston at present sends daily 500 tons of freight over the Erie 
road, and the arrangements made between the two companies are 
based upon the presumption that the coal traffic upon the roads 
will amount to 5000 tons per day, 

Tue Turin Gazette states that Mont Cenis and the Col di Tenda 
are thickly covered with snow, which renders the passage difficult. 
The same is said of the mountains around Varese. The 
same journal announces that Mr. Brassey, accompanied by M. Van- 
derbenberghe, arrived at Turin on the Teh, having crossed Mont 
Cenis by the Fell Railway with the most satisfactory results. 
From Lanslebo to Susa the transit occupied three hours and 
ten minutes, including an hour and ten minutes in stoppages 
which were unnecessary.” 

Ir is generally understood in the parliamentary profession that 
no new railway schemes will be introduced in the ensuing 
session by what are designated as “the great railway com- 
panies,” though many small schemes will probably be brought 
forward by minor companies. The private business before 
Parliament, it is anticipated, will mainly consist of water, gas, 
and improvement bills, ‘“‘abandonment bills,” ‘‘ further time,” 
and “‘ additional capital” bills. Some important ‘ abandonment 
bills,” however, it is expected, will be brought forward, affecting 
some of the great railway companies. 

THE chairman of the Pernambuco Company states that he had 
been informed the Brazilian chamber have voted £15,000 for addi- 
tional rolling stock, and he hopes it is true. There has been a 
slight increase in the Loong traffic, but a falling-off in the sugar 
traffic. On the other hand, the expenditure has been heavy for the 
maintenance of way by the renewal of creosote sleepers. Owing 
to the want of labour caused by the war, they cannot get native 
sleepers. Additional cost has been incurred in the depreciation of 
the eutrency, amounting to 6d. for 2s, 3d. They have not been 
able to tenew all the debentures, but continue to pay them off. 

Wri regard to the panic in the shares of the Caledonian Rail- 
way, it is affirmed that there is nothing in the position of the 
accounts of that line which was not fully stated in the report of 
the auditors for the six months ending the 3lst of July, presented 
to the meeting on the 25th of September, when it was formally 
notified that with the es given ‘’ the dividends proposed 
to be declared were bond fide, after charging the revenue of the 
half-year with all the expenses which ought to be paid thereout.” 
A conviction is also expressed that the directors are prepared to 
maintain, at the special meeting intended for January next, the 
correctness of the representations made on the last ovéasion. 

Mr. TREVETHICK reports that the cost of tinkering the . 
manent way of the Atlantic and Great Western Company’s Tine 
has been greater than the cost of proper and substantial repairs 
executed at the proper time would have been. The first and 
second sections of the line are run down to a sad state for want 
of renewals, the third section is in the worst condition, and the 
fourth section is found in good condition. The Franklin and 
Mahoning branches are in fair repair. The bridges are of wood, 
uncovered, and will soon require extensive repairs and renewals, 
The embankments are not wide enough to sustain the permanent 
way, nor are the slopes sufficient to retain the embankments. 


ACCORDING to the New York Commercial Advertiser the result 
of the recent election for directors in the Erie Railway Company 
was unex! All the old members of the board were voted 
out with the exception of Messrs. Diven, Gregory, Davis, Evans, 
Skidmére, and Lane, who were known to sympathise with the 
new party; and Mr. Daniel Drew has been appointed chairman, 
and also treasurer. In establishing the new Siyime it is said:— 





NOTES AND MEMORANDA. 
a= & seasoning loses at least one-third of its original 


weigh 
THERE are but three manufactories of wire rope in the United 


VANIA furnishes t. of all the coal uced 

ie tee Uniea 73% per cent. o! e prod: 
are 862 a of various kinds published in Paris, 

against 416 only in 1854. 7 

Tt is stated that wages in France have increased 40 per cert, 
within the last fifteen years. _ - 

Ir is caloulated that Pennsylvania contains coal enotigh to supply 
20,000,000 tons annually for the next 650 years, 

A Rattway tunnel, more than a mile and a-half long, has been 
nearly driven an extinct voleano in New Zealand. 

In Mexico there exist 197 different kinds of minerals, among 
which are gold, silver, iron, copper, lead, gino, mercury, and tin. 

THERE are at this moment no than twenty or thirty 
thousand workpeople employed in works in the Clyde 


district. 

TuE first employment of for fi wder dates 
as far back as Tor, — is due to Ae ee areT Priestly 
turned his attention successfully in the same direction. 


M. Brucke has observed that diffused solar light, instead of 


being perfectly white, is tinged with red. The light of burning 
magpeeny w appears to be so like sunlight, a tinge of 
viole 


To show how completely iron steamboats are superseding 
wooden ones, it may be mentioned that only forty of the latter 
pare built in England last year, while 283 iron steam vessels were 


THE best quality of oak, as far as strength and durability are 
concerned, is that grown in Sussex. The next in quality is that 
which grows in the south-west parts of Kent, and in the north-east 
parts of Hampshire. 

THE French are transforming their old three-deckers into trans- 
ports, with lines of stabling for horses, Some of these 
vessels will carry 1,200 horses, and the navy undertake to convey 
25,000 horses at a short notice. 


Mr. Joun Catvert lately found a specimen of cronstedtite, 
near the Exeter-road not far from South Lawton. This extremely 
rare mineral has hitherto only been found at Przibram in Bohemia 
and Wheal Mandlin in Cornwall. 


In healthy trees, or those which have not already passed their 
prime, the density of the butt is, in some cases, to that of the 
top in about the ratio of four to three, and that of the centre to 
the circumference as seven to five, 

PROFESSOR PeErRcE stated in ence in a recent law case in the 
United States, that the pro ve | of two persons writing 
a signature exactly alike independently of one another was 
2,666,000,000,000,000,000,000 to 1. 

A NEW composition exploding by electricity has been ted 
by Mr. Abel. It consists of an intimate mixture of phosphide of 
copper, chlorate of potash, and powdered coke. The coke only 
serves as a conductor of the electricity, 

THE specific gravity of a tree grown in good and rather dry soil, 
is to that of a similar tree in wet m situations frequently a® 
seven to five; and the Weights which a similar beam will suppor’ 
mare breaking, in the two cases, ate in about the ratio of 

ve to four. 


In her mercantile tonnage Great Btitain leads the world with 
7,000,000 tons. Germany far exceeds France, being third on the 
list. In the year 1860 the United States had overtaken England; the 
four years’ war, however, reduced her merchant fleet; and now 
she ranks second, with 5,000,000 registetéd tonnage. 

MiniTary aeronauts do 6b appeat to have afforded any very 
useful results in the war in Paraguay. Although frequent balloon 
ascensions have been made, the ascent was but the signal for 
Marshal Lopez to order the kindling of great fires, the smoke from 
which covered his camp, and thus prevented the allies from dis- 
covering what was going on therein, 


A VALUABLE discovery of coal has been made in Preser- 
vation Inlet, at the south-western extremity of the province 
of Otago. A vessel which left the latter port some time 
since on an exploring expedition has returned, bringing a quan- 
tity of coal obtained from Preservation Inlet. The samples 
are said to be of good quality, and the best yet produced in this 


province. 


Ir a steel pen is hard and obstinate, refises to yield when ed, 
and annoys by its rigidity, held it @ half minute or lees in the fates 
of a gas light or candle and immerse it in water, oil, ortallow, In 
most instances it will cure the tigidity. In fact, it is a good practice 
to pass a steel pen through the flame of a lamp before using it, This 
burns off the oil used in the tempering, and prevents that slipping 
of the ink, or the refusal to flow, generally noticed in all new stee! 
pens. 


Durine the year ended 3ist March, 1867, 214,431 acres of land 
were sold by the South Australian Government, more that 100,000 
acres less than the quantity sold during the same period of the 
preceding year. The total area of purchased land i in the oceu- 
pation of lease and freeholders on 3lst December, 1866, was 
3,424,721 acres, or 20 acres per head of the estimated population. 
It appears that the most numerous class of farmers are those with 
between 100 and 200 acres. With regard to cultivation, the 
increase of eB pd was rather better than that of the year 
before. The total quantity of ploughed land was 739,714 acres, 
as compared with 600,569 acres in 1865-6. 

THE filtering-paper made in Sweden is better than that pro- 
duced by any other nation, in consequence of its being wholly Tree 
of accidental salts, which fasee pease of similar make often 
entirely destroy the effects of che analysis. The excellence 
is supposed to be due to its being made entirely of linen rags, more 
readily procured there than elsewhere, and to the purity of the 
water. This hint may be serviceable to foreign makers of filtering 
papers, by causing them to use in its manufacture only distilled 
water. A recent experiment proved that an equal weight of linen 
and Swedish filtering-paper being burned, each gave forth the 
same volume of cinder. At the present time large orders of com- 
mon wehinegt are being executed at Rosendahl for exporta- 
tion to England, though possibly it is not known that these quali- 
ties contain per cent. of wood-pulp. In spite of this ciroum- 
stance, however, they meet with a ready sale. 

Faye’s th is that the sun is to be conceived as afi immense 
mass of intensely heated g and dissociated matter, so con- 
densed, however, that, notwithstanding its excessive temperature, 
it has a specific gravity not much below that of water, probably 
offering a condition analogous to that which Cagniard de la Tour 
observed for volatile bodies when submitted to + pressure at 
temperatures much above their boiling point. The radiation of 
heat going on from the surface of such an intensely heated mass of 
uncombined gases will produce a superficial cooling, which will 
permit the combination of certain elements and the production of 
solid or liquid particles, which, suspended in the still dissociated 
vapours, become intensely luminous and form the solar pho here. 
The condensed particles, carried down into the intensely heated 
mass again, meet with a heat of dissociation, so that the process of 








“There appears to have been a predominant purpose to introd 
the much-needed reforms into the management of the road, the 
principal objects aimed at being the funding or payment of its 
floating debt of 6,000,000 dols., and the reduction of salaries and 
expenses, : 





tion at the surface is incessantly renewed, while the heat 
of the sun may be to be maintained by the slow conden- 
sation of its mass; a diminution by y¢/,9th of its present diameter 
being sufficient, according to Helmholtz, to maintain the present 
supply of heat for 21,000 years, 





MISCELLANEA. 

SHOE-LANE is to be made 30ft. wide instead of 14ft. as now. 

Tue new Holborn Valley iron bridge over Farringdon-street is to 
be of an unusually ornamental character. 

Tus Holborn Valley improvements are expected to cost a 
million and a-half, half Of which sum will be regained by land sales. 

Some of our largest engine and tool-makers do not at all believe 
in the alleged comparative decadence of English manufacturing 
supremacy. 


THE gunmakers have, it appears, with characteristic im- 
partiality, been’manufacturing Chassepots for the Prussians as well 
as for the French. 

A RADIAL drill with three revolving motions and trebly compound 
tables is now in the market—a tool capable of all that a can 
be called on to do. 

MEssrs. Resomet f AND Sons, “~" Sg ogee are © god 
in making 4 num pontoon fafts, after the system introdu 
by Capt. Mends, OB: 

It seems probable that judgient and thought can never be dis- 
pensed with in puddling, and that the province of invention is to 
aid and not to supersede the workman, 

Ir is in some quarters alleged that it is the absence of poor-law 
relief only that compels the foreign workman to work at such 
extremely low fates as now in some places prevail. 

Tue American dove machine has been adapted to hard 
wood, and is now being used in the north of England. It makes 
water-tight joints with immense rapidity and unvarying precision. 

LARGE quantities of magnesium pa have been furnished by 
the Magnesian Metal Company to the Royal Engineers at Chatham, 
for experimental purposes in connection with the Abyssinian 
expedition, 

PRELIMINARY sOundings for the proposed Franco-American cable 
are announced to be completed. The route decided upon is from 
Brest to the French island of St. Pierre off the south shore of 
Newfoundland, thence along the coast to New York. 

Tue rainfall in Cornwall for the months of August and Septem- 
ber last contrasts strongly with that of the same season in the 

revious year. In 1866 it was 16°25 centimetres for August, and 
1°65 for September; in 1867 3°89 and 6°60 respectively. 

ALt the iron foundries belonging to the Duke of Brunswick in 
the Hartz Mountains, together with his rich and important iron 
mines, have been finally sold to MM. Eltebacher hers, of 
Cologne and Amsterdam, the purchase money being 550,000 
thalers, 

A STRIKE at the Holmes Colliery, near Rotherham, which it was 
feared would take place last week, has been averted. The imme- 
diate cause of complaint was that more men were employed in the 
various working places than admitted of all of them getting a fair 
day’s wages. 

Tue authorities of Paris have accepted a tender for the con- 
struction of an experimental iron bridge for foot passengers, for 
the junction of four streets, The experiment of relieving crowded 
streets by such means is to be tried, at first, at the spot where the 
Rue de Madrid and Rue Rochet cross each other. 

On Tuesday the Lord Mayor, the city officers, and the Improve- 
ment Committee, viewed the Holborn Valley works. The exten- 
sion of the ‘raised way” presents an imposing appearance, the 
mass of brickwork reaching from the Old Bailey to Hatton Garden. 
The principal part of the spacious subway is completed. 

THE ironclad ram Stonewall, which left Fortress Monroe some 
time ago on her voyage to Japan, arrived at Bridgtown, Barbadoes, 
on September 7th, after a passage of nine days. She was to resume 
her voyage on the 16th of September, and her commander reports 
that she behaved very well, although very rough weather was ex- 
perienced. 

Tue Minister of Marine at Berlin has decided that the German 
Federal fleet shall consist of ten ironclad frigates, ten ironclads 
fot the defence of the coasts and harbours, eight screw corvettes of 
twenty-eight guns each, six of sixteen, four steam despatch boats, 
fotit transports, one frigate, two brigs, and two training ships. 
Beyond the cost already incurred. the construction of these vessels 
will require a further sum of thitty millions of thalers, 

A meETING of the local invitation committees of Exeter and 
Plymouth, for securing the visit of the British Association to one 
of those places in 1869, has been held to consider what steps should 
be taken to end the present rivalry. After much discussion it was 
deéided to refer the question to the last three presidents of the 
British Association—Professor Phillips, Mr. Grove, and the Duke 
of Buccleuch—to say which town should retire and help the other. 

Tue work of clearing the Oaks Colliery proceeds rather slowly, 
but the preparations being made show that the opening out will 
shortly be commenced in earnest. On Thursday a part of the top 
of the cupola was taken off for the purpose of putting up the 
head qeating for drawing the spoil out of the shaft. The scatfold- 
ing down the No, 2 shaft will also be taken up, after a brick 
stopping is erected at the bottom, so that all three shafts will be 
open at the same time. The workings will then be explored as far 
as possible, and the toads made good, with a view to recovering 
the bodies. 

AFTER a considerable amount of negotiation between the Atlantic 
Telegraph, the Anglo-American, and the New York and New- 
foundland Companies, the basis of an agreement has been come 
to for a reduction of the present tariff of charges. The assent of 
the New York and Newfoundland Company has not yet been 
obtained to some of the minor details, but the proposed reduction 
has received the assent of all the parties interested. It is pro- 

osed to reduce the present charge of £10 to £5 for a message of 
fon words, giving five words not exceeding twenty-five letters for 
the name and address of the sender and receiver of the message. 
All extra charges for code messages are to be abolished, the rate 
being the same as for ordinary business. 

Ir appears, by the Stationer, that at Dresden albumenised paper 
is now being made in very large quantities, and is considered the 
best, by reason of the excellent = regular manner in which it is 

roduced, Alth seareely four years ago the trade was un- 
oowa heté, the city is how manufacturing at the rate of upwards 
of 6000 reams anim, & quantity that would suffice to print 
more than 120,000,000 photographs of the size known as cartes de 
visite. The albumen is extracted from the white of the new-laid 
eggs of fowls, and nearly 2,000,000 eggs are consumed, the yokes of 
which are used by tanners for preparing the finer kinds of leather. 
After preparation, the paper is carefully assorted, and from ten to 
fifteen per cent. is thrown out, but is made available by the 
Dresden printers for colour-printing. 

Tue Atlantic and Great Western shareholders have unanimously 
resolved that the report of the Committee of Investigation be 
received and adopted, authorising the committee to take the 
requisite steps to carry out the plan therein proposed, with such 
modifications (it any) as might be found advisable, and recom- 
mending all classes of creditors to concur in any action which 
might be found 'y; requesting the committee to apply to 
the American Courts to authorise the receiver to defray, out of 
the funds of the undertaking, the expenses already incurred by 
them for, and incident to, the investigation, including a sum to 
be fixed by the courts as remuneration to the committee for their 
personal services; and in order to carry out the proposed arrange- 
ments respecting the committee of investigation to continue in 
office as a committee of administration, with full power to make 
all necessary arrangements for exercising sw ion over the 
affairs of the undertaking in the interest of all classes of creditors, 
and for the maintenance of an agency in London at the expense of 
the undertaking; and also to make such applications to the 
American Courts and Legislatures, and otherwise to act as the 
committee might, in their discretion, think fit, 
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PUBLISHER’S NOTICE. 
According to the new arrangements between this 
country and the United States, the on each copy 
; {ee ont 80 Acnartcn tierra 62 future. 
. Consequently, the annual subscription Tue ENGINEER, 
delivered post-free in the United pnd will be £2 2s., 
instead of £1 11s. 6d. 


TO CORRESPONDENTS. 
*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of Tuk ENGINEER 
els us to go to press at an early hour on the morning of 
yublication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the 
evening of each week. 
*,* In consequence of the great pressure on our space, we are reluc- 
tantly compelled to hold over several communications from corre- 





*," Wecannot undertake to return drawings or manuscripts, and 
must therefore our to keep copies. 
G. 0. G.—A letter lies at our office for this t. 
a T.—You will find the addresses of makers of iron paints in our adver- 
H. and W. (Belfast).— We are in communication with the inventor, and hope to 
you with information, 
LOCOMOTIVE.— We are unable to say, but you can obtain the book from Messrs. 
Lockwood, ~hall.court. 
T. W.—The plan you propose is ingenious, and would, we think, answer its pur- 
pose very well, As far as we are aware, it is quite novel, 
HORSE-CLIPPING MACHINERY.—A wishes the address of a 
maker of Adie's patent horse-clipping machine ; patent No. 842. 
r novel in the circumstance to which you allude; the 
failure of armour bolts has attracted the attention of engineers for many 


years. 

A. Z.—The horizontal engine will work up to about 8-horse power, or perhaps a 
little more if the steam pipe be large and the valve without much lap. You had 
— use it if you can, 

A WORKMAN.—Templeton’s ‘* Workshop Companion” will probably suppiy you 
with the information you require. Read a treatise on the construction of 
cranes, published in Weale’s Series, price about \s. 6a. 

W. W. (Paul’s-road) —We printed the paper precisely as it was forwarded to 
us, and the omission to which you refer is not ours, but the author's. The 
typographical error of which you speak cannot possibly lead any one astray. 

ERRATA.—In our impression for October \8th, page 336, second column, line 1, 
for “and” read “of ;” and in the same column, line 26 from bottom, for 
“27 X 10,” read “ 27 — 10,” 





JOINTING CAST IRON TANKS. 
(To the Editor of The Engineer.) 

Stz,—In reply to ‘‘A Paper Maker,” I beg to name bitumen for making 
joints in alkali tanks, as being quite unaffected by alkalies or acids. Its appli- 
cation is very simple. 8. B, N. 

14, Groombridge-road, South Hackney, N.E. 


(To the Editor of The Engineer.) 
Stk,—For the information of your lent, “* Maker,” 
to state that { have found fare lime, and’ balochy’ bloed ane te aie ene 
cement to withstand the action of strong caustic alkali or soda for joints of 
tanks, coppers, &c. It is, I believe, largely used by soap manufacturers for 
that purpose. AN ENGINEER. 
London, 19th October, 1867. 


(To the Editor of the Engineer.) 

Stm,—I have seen the letter of “ A Paper Maker,” asking how 
the joints of iron tanks to resist the pn of caustic ‘alkali or —— ny oo 
to inform him that, instead of iron or other cement, he should use thin 
strips of soft wood, such as yellow pine, about Zin. thick, and the depth of his 
flanges. The plates of the tanks are, of course, screwed up with bolts through 
the flanges, and these wooden strips being placed betwixt the flanges, the bolts 
will sink the iron into the wood and make joints that will resist any liquid. 
Where the ends of the strips meet, or at the angles, the junctions can be made 
good after screwing up by driving in wooden JAMES OXLEY. 

Vat-making, Engineering, and Copper Works, Frome, Somerset. 


MACHINE FOR SPREADING DIACHYLON PLASTER. 
(To the” Editor of The Engineer) 


SIR,—Will any of your correspondents inform me if any machine for the 
above purpose exists; and if so, wicre it can be obtained ? Doctor, 





LEATHER BANDS, 
(To the Editor of The Engineer.) 

S1k,—I shall be much obliged if some of your correspondents will give me 
the result of their experience with what is known as “ cibeiens water 
banding. ENGINEER. 

Manchester, October 24th, 1867. 





THE SPONTANEOUS COMBUSTION OF FELT. 
(To the Editor of The Engineer) 

Smm,—Can any of your numerous readers kindly inform me if they have 
known, under any circumstances, patent hair felt with canvas cover overlapped, 
and this wound round with tarred yarn, covering steam pipes, take fire sponta- 
neously, under or over ground? If so, under what circumstances? If not, do 
they think it likely to do so under any mechanical or chemical conditions ? 
1 have had such a circumstance occur, and can account for it in no other way 
than by spontaneous combustion. ANXIOUS INQUIRER, 


October 19th, 1867. 

Advertisements cannot be inserted unless delivered before seven o'clock 
on Thursday evening in each week. oe Gays Br four tan and enter 0 
eee ee a ener, Cage. 


terms paid in advance, 

Half-yearly (including double number) 5s. $d. 

‘including two double numbers) £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum will 

be made. THE ENGINEER és registered for transmission 

ati to the seme and publishing department of this paper are 
to to the p , MR. GEORGE LEOPOLD RICHE; ail other 
a to be addressed to the Editor of THE ENGINEER, 








DEATH. 
On the 14th inst., at Toravon House, near Linlithgow, in his 2Ist year, 
ALFRED, eldest son of Mr. THOS. WHEATLEY, Locomotive Superintendent, 
North British Railway. 
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RAILWAY TRACTION. 

Somer two years since the late M. Perdonet offered a 
premium for the best paper on train and locomotive re- 
sistance, to be laid before the Society of Civil Engineers in 
France. The only response which this invitation has as 
yet received, as far as we are aware, consists of reports on 
the results of certain experiments, drawn up by MM. 
Vuillemin, Guébhard, and Dieudonne. A committee was 
appointed in the first instance to report on the merits of 
any papers on this specific subject laid before them, but 
before the committee pronounced their decision they 
wished the a to be submitted to the whole body of the 
members of the society, and in compliance with this re- 
quest M. Dieudonne read a summary of the results ob- 
tained from the experiments carried out under his direction 
at the meeting of the society which took place on the 13th 
of September last in Paris. The more important conclu- 

















sions arrived at we propose to place before our readers, 
The experiments were carried out by the Eastern meme 
tly without any special reference to 


of ap 
Perdonet’s wishes, and th to have been. very. 
carefull Abeanins | It sign oon that the conditions 


Y 

under which railways are worked vary continually, and 
therefore it would be quite ible to conduct experiments 
which would disagree so ghly in their results as to 
render the deduction from them of any general law next 
to an impossibility. M. Perdonet provided for this by 
rendering it necessary that’ papers intended for his com- 
petition should take into account the state of the rails and 
rolling stock; the force and direction of the wind; the 
surface and length of the trains; the dimensions of the 
wheels and journals; the nature of the lubricants employed; 
the temperature of the air, and the mode of coupling; the 
distribution of the load; the characteristics of the engines; 
the friction of the mechanism; the coupling of the wheels, 
and the effect of inclines, curves, &. The consideration 
of these points complicated the investigation, but this was 
unavoidable. 

The first point to be determined was the resistance to 
traction offered by different forms of carriages, wagons, &c. 
Two methods of arriving at the resistance were employed. 
According to the first, the wagon was placed in front of 
an engine, and pushed forward till it acquired a given 
speed; the engine was then stopped, and the vehicle al- 
lowed to proceed by itself till it came to rest. The distance 
traversed was then measured, and the resistance determined 
by the following formula:— 

Line level. 3mv,t=xxs..... (1) 
In which m is the mass of the vehicle, a, its initial speed 
in metres per second, and « the mean resistance during 
the run in Filo mes, The equation is imperfect, because 
it does not take into account the rotative momentum of 
the wheels, which tends to keep the carriage in motion, 
M. Dieudonne states that in the case of carriages the con- 
stant 25 must be introduced, and the equation then becomes: 

Line level. (3m + 25)v,2~=axs... (2) 

By this method of investigation curves of resistance can 
be laid down, showing geometrically the resistances at va- 
rious speeds, The method of preparing these curves was 
explained by M. Dieudonne, but we need not enter on 
their consideration here. The second method of testing 
the resistance of engines and carriages consisted in the use 
of a dynamometer interposed between the carriages and 
the engine. This dynamometer was composed of fourteen 
blades of steel with eyes at their extremities; through the 
eyes bolts passed, coupled ther by links in such a 
manner that the number of leaves used in the spring 
could be proportioned to the strain bronght upon it. A 
counter was used to show the speed of the train, and the 
dynamometer described a diagram of resistance on a suit- 
able surface in the ordinary way. When testing the re- 
sistance of locomotives with this instrument steam was 
shut off, the valve motion put in mid-gear, and the cylinder 
cocks opened; care was taken that the cylinders should be 
warmed, the engine tested having steam up, but it does 
not appear that any attempt was made to provide for the 
lubrication of the cylinders during the time the experi- 
ment lasted. 

Having thus explained briefly the system of experi- 
menting adopted, we may now p' to express the re- 
sults obtained. A single van weighing 5 tons 1 quarter 
34 lb. carried by four wheels, and lubricated with 
oil, gave a resistance per ton of 7°16 Ib. on a perfectly 
straight and level road; the initial velocity being 
16°4ft. per second; with a velocity of 45°6ft. per second, 
the resistance rose to 16°1 Ib. nearly per ton. In other 
words the resistance was nearly doubled by doubling the 
velocity. The resistance to starting was found to be 
approximately 19°5 lb. per ton. The resistances recorded 
by the dynanometer do not exactly agree with those 
obtained by calculation, being, apparently a little less, 
possibly because the front of the van was in some 
measure sheltered from the air by the tender of the 
engine. The weather during the time of trial was fine, 
and the temperature 77 deg. Fah. Locomotives were 
tested in running order, with steam up, and with loaded 
tenders attached. Steam was turned on until the pre- 
determined speed was attained; the regulator was then 
shut, and the engine suffered to run until it stopped with- 
out being interfered with in any way. The weight of the 
engine and tender together were, of course, employed 
in determining the resistance per ton. A mixed engine 
with four wheels coupled, gave a resistance of 7°16 lb. per 
ton, the initial velocity being 12°4 to 18 miles per hour. 
At about 24 miles per hour the resistance reached 9°74 Ib., 
and at 37 miles per hour 12°76 lb. per ton; the engine 
weighed 30 tons, and had drivers 6ft. lin. high, and 164in. 
cylinders, Thirty ton goods engines, with six coupled 
wheels 4ft. 3in. diameter, and 16°5in. cylinders, gave a 
resistance of 12 lb. per ton at speeds of twelve to fifteen 
miles per hour, while at 23 miles per hour the resist- 
ance rose to nearly 18 lb. per ton. Experiments were 
then tried with the dynamometer, which showed consider- 
ably greater resistances. Four. classes of engines were 
experimented with, one engine being in each case drawn by 
another. First, twenty tons goods engines, with six coupled 
wheels, gave a resistance of 21°31b. per ton at fifteen 
miles per hour; secondly, thirty-three tons goods engines, 
with six wheels coupled, gave a resistance of 23 lb. per ton 
at 16°12 miles per hour; thirdly, mixed engines, with four 
coupled 6ft. wheels, gave a resistance of 14°3 lb, at twenty- 
eight miles per hour; and, fourthly, single engines, with 
6ft. drivers gave a resistance of 12°27 lb. at twenty-eight 
miles per hour. Further experiments with the dynamo- 
meter showed that the resistance of tenders alone equalled, 
at eighteen to twenty miles per hour, a little more than 
11 Ib. per ton, and about 15°5 lb. per ton at twenty-eight 
miles per hour. 

In estimating the resistance of trains in general the 
dynamometer only was used. The piece of line on 
which the experiments were tried was not exactly 
level, but it was found that, as the resistance due to 
the ient was just 22 lb. per ton for each 1 in 
1000, that the line ascended. The total number of trains ex- 





perimented upon was 139, The gross loads varied between 
152 and 574 tons, and the number of vehicles between 
twelve and -six. The minimum radius ofthe curves was 
400 metres. velocities varied between six miles and 
twenty-four miles per hour. Grouping the experiments 
made under the most favourable circumstances, the mean 
resistance at ten to fifteen miles per hour was approxi- 
mately 7 Ib. ton. Ata speed of sixteen to twenty miles 
it rose to 8+ Ib. ton. From this the experimenters 
concluded that the average resistance of trains at 
average speeds may be taken at about 7°8 lb. per ton. The 
resistance of short passenger trains amounted to-about 
15°8 lb. per ton at twenty-nine miles per hour; at thirty- 
five miles per hour to a little more than 21 lb., and at 
forty-eight miles hour to about 32‘0lb. per ton. The 
gross weight of the trains varied between thirty tons and 
116 tons, and the number of vehicles between five 
and twenty. The minimum radius of the curves 
traversed was 700 metres. For long trains the resistances 
are comparatively smaller. For a velocity of thirty miles 
per hour the resistance averaged a little over 13 lb. per 
ton; at thirty-three miles 14°36]b., and at thirty-seven 
miles per hour 17°7 Ib. per ton. It will be seen from this 
that the resistance augments rapidly with the speed, and 
the more rapidly the shorter the train. 

As the resistance of goods engines, it was found 
that the friction of the pistons, slides, crank pins, &c., 
amounted to about 48 per cent. of the total resistance of 
the machine. But it does not appear to have been taken 
into account that the friction would be considerably in- 
creased by a the engine to develope power, as the 
pressure on all the working surfaces would have been 
augmented. 

The authors of the paper have worked out from these 
and similar data the following formule for discovering 
train resistance.* Let 7 be the resistance in kilogrammes 
per tonne,t V the velocity in kilometres per hour, 8 the 
area of the end of the train, taken at five square metres, 
P the weight of the train in tonnes, Then 


r= 272 + 0004 x V+ 000484 x 8 x ve 


The foregoing is known as Harding’s formula, and gives too 
high a resistance; therefore, after many trials, M. Dieu- 
donne and his confreres have adopted the following as 
being more exact: For goods trains in fine weather, on 
level and straight roads, r = 1°65 + 0°05 x V, where oil 
is used as a lubricant. When grease is used the formula 
becomes r = 2°30 + 0°005 x V. For mixed trains, travel- 
ling at speeds of twenty-two to thirty-seven miles per hour, 


r= 180 + 0°08 x V + anak le . For ordinary 
passenger trains, at speeds of thirty-seven to forty-three 
miles, r = 1°80 + 0°08 x V + oom xe XV? For 
express trains of eight or ten carriages only, at speeds of 
forty to forty five miles per hour, 
2 
r= 180 + O14 x V + WEFRXV" 
We regret that we have not space to detail at greater 
length the results recorded by MM. Vuillemin, Guébhard, 
and Dieudonne, of experiments intended to determine the 


influence of the wind, the quality or the quantity of the 
oil used, and one or two other points of less importance. 
We believe, however, we have selected all that is likely to 


prove most interesting or useful to our readers. The ex- 
periments were no doubt carried out with much care, but 
they are, nevertheless, unsatisfactory in several particulars, 
especially as regards the resistance offered by locomotive 
engines. Although the slide valves rise from their seats 
when an engine is running without steam, still the pump- 
ing of air into and out of, the cylinders which always goes 
on under auch circumstances, represents a certain resistance 
which should have been eliminated by providing very large 
cylinder cocks, to be opened the moment steam was shut 
off. It is by no means certain that the speeds given do 
more than represent the approximate velocities of the car- 
riages or engines at the time of experiment, as it is not 
easy to determine pony Se velocity of a train tra- 
versing short distances. this point, indeed, it will be 
seen that experiments are very vague, and we are left by 
them to conclude that the resistances at speeds differing b 
as much as five and six a hour are the same, whic 
is obviously not the case. ith all its defects, however, 
the paper contains many statements of interest and im- 
portance—thus, among other things, it appears that long 
trains are more economical in engine power than those 
which are short— much tending to overset the results 
of Dr. Lardner’s investigations on train resistance, con- 
ducted in 1838, as far as regards the influence of the 
volume of a train on the retarding effect of the at- 
mosphere. It is not a little curious to find that since 1838 
engineers have done nothing to reduce train resistance, 
the resistances determined by Dr. Lardner nearly corre- 
sponding with the results obtained by M. Vuillemin and 
his poe, Ba In 1838 the resistance of a train of car- 
riages weighing fifty tons was 11°51b. per ton at 26°5 miles 
per hour; at 31°5 miles it reached 17°61b., and at 44 miles 
per hour it reached 22°41b. What the resistance is in the 
present day we have just shown. In conclusion we may 
draw attention to the fact that the resistance due to coup- 
ling engines is apparently very considerable, but it is well 
to remember that something is possibly due to the dif- 
ference in the sizes of the wheels of the six-coupled and 
the four-coupled machines. 


SHIP BREAKING. 

In a recent letter to the 7imes Mr. Henwood has 
made out, even on a single point, an exceedingly 
good case for the conversion of some of our steam line- 
of-battle ships of the past into coast defence vessels, 
His remarks are based on the recent sales of the 
Colossus and the Collingwood, 80 and 90 gun ships, of 
what may now be called “late” her Majesty’s steam navy. 
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These vessels, be it —— were deliberately built, 
under no pressure of necessity to be completed at once for | 
instant need, but were aren f good ships of material that | 
would almost last for ever, fitted with first-class machinery | 
—ships turned out within the last twenty and | 
which have seen in that time much less service than would 
make up for the performance of a good merchant ship 
in four or five years. They were as far removed from 
the trum gunboats of the Crimean period with im- 
possible boilers and rapidly-rotting timbers, as an 

Indian tea clipper is from a Massachusetts wood boat. 

Following up the line of argument, which he has per- 
sistently urged on the attention of the nation for a con- 
siderable time—and instituting a comparison in all essen- 
tial details between these ships razeed, armed and armour- 
plated, and vesséls now building for the United States 
and Prussian Governments, Mr. Henwood has shown that 
we should have in them men-of-war for coast defence pur- 
poses inferior only to the ships with which he compares 
them in lightness of draught—an important consideration, 
it is true, but one which does not amount to an absolute 
defect for the purpose to which they would be applied, 
and one which certainly would not warrant the Govern- 
ment in throwing away intrinsic value to the amount of 
£53,000 a ship im each of the thirty or forty remaining 
vessels which, if present practice be pursued, will within 
the next few years pass into the sacrilegious hands of the 
ship breaker, yielding to the nation somewhere about the 
value of the bolts, nails, and sheathing in their hulls, counted 
as old copper. 

How far it may be in Mr. Henwood’s power to substan- 
tiate the estimates he has made in this particular case we 
do not know, but there seems at least to be no improba- 
bility in his figures; and from the great attention he has 
devoted to the subject it does not seem unlikely that 
results would bear out his propositions at least as fully as 
ordinary legitimate civil engineering projects when com- 
pleted bear out the estimates of their authors. 

There is, however, another, and by no means unimpor- 
tant consideration, bearing on the sale of these vessels, to 
which no attention whatever seems to have been paid, and 
which is wholly independent of the question of their con- 
vertibility. es we have two fine ships, selecting them 
only as examples of a number that have been similarly 
treated, sold for about five per cent. of their original cost— 
ten per cent. of the worth ye sah material that originally went 
into them, and not twenty per cent., or a fifth of the value 
of the wood and iron they contain, estimated only as old 
material. The copper alone in the hull of vessels of this 
class is something like 100 tons weight, and is worth 
£7500, or rather more than the country has obtained for 
each ship when sold for breaking purposes, The oak of their 
timbers sells for 1s. a foot, and their planking for 10s. a 
hundred. Supposing that their engines also must be 
broken up it is unnecessary to recapitulate the value in 
easily-convertible metal which they contain, A very 
moderate estimate of the real value of such ships would be 
£30,000 a-piece, above which they would yield a fair 
margin of profit to a purchaser; and yet we find them 
realising about a fourth of that sum. We have not far to 
look for a reason for this very questionable state of affairs. 
It is simply explainable by the fact that no suflicient 
publicity is given to the sales—thorough competition has 
not been invited—and, consequently, the real value of the 
vessel sold is not obtained. We believe that the only 
instance of publicly advertising these vessels for sale 
occurred some little time ago in the case of the Curagoa, a 
small ship worth for materials not a fourth that of vessels 
of the Collingwood and the Colossus class, She was 
advertised only in a local paper, and a tender of £5000 
was obtained for her, which is tantamount to placing a 
value of something like £20,000 on the larger vessels. 
The Curagoa has since been withdrawn from sale, 
and is to be fitted as a training ship at an expense 
of £12,000. But had the offer of £5000 been accepted 
for her it would have been vastly above the scale on 
which other vessels are sold if advertised, as they 
should be, long before the period announced for 
sale, side by side with the sales of private owners in 
the 7imes, and newspapers in the shipping interest, with 
full estimates of the quantity of various materials con- 
tained in the vessel, engines, and boilers, and every effort 
made to give full publicity to such really important sales, 
no commercial man will doubt the possibility of obtain- 
ing for the country full value for our “old” ships, if they 
must be sold; but so long as the nation hears nothing of 
the mysterious manner in which property passes out 
of its hands, but the fact, from time to time stated 
in the naval intelligence, that such and such a tine ship no 
longer belongs to her Majesty’s navy by reason of a pay- 
ment of six or seven thousand pounds, so long will tax- 
payers be the losers of what justly belongs to them. It 
may be possible for the Admiralty to show reason why our 
fleet of first-rates of the past cannot be made good third- 
rates of the present—though we altogether question their 
ability to do so—but if it be decreed that the sale of the 
late steam fleet is to be continued it is the duty of Parlia- 
ment to see that such sales are conducted on ordinary com- 
mercial principles, and that a waste of public money—far 
more extensive than that which occurred in the case of Mr. 
Seely’s celebrated pigs—is not perpetrated by the powers 
that be, who are just as capable as ever of the same course 
of persevering inaction. 


GUN CARRIAGES, 


Questions connected with ordnance are usually discussed 
on the merits of the guns under consideration for the time 
being alone; and by the general public and its represepta- 
tive, the daily press, too little attention is paid to the modes 
of working them at this moment available, or likely to be 
available. It is true that much has been said and written 
on the merits of the cupola as providing facilities for work- 
ing heavy guns. But this fact is due to the enterprise of 
a single individual, Captain Coles, who has never ceased to 
urge that upon the system with which he is identified guns 
can be worked with more ease than upon any other. It 





must be borne in mind, however, that of turret ships we 


have very few, and are not likely to have a great number 
within the next few years, while of broadside ships we 


have a great number, These ships are intended to carry 
very ae guns. It may be assumed with safety that 
guns weighing twelve tons can be made with certainty and 
supplied to our coast and forts abundantly. But it still 
remains to be determined how they can be most efficiently 
mounted, and what is themostthat mechanical sciencecan do 
to aid the naval officer in working them. Without good car- 
1iages the best guns in the world must be inefficient; and 
it is not too much to say that at this moment we are able 
to supply guns to our fleets which we have not yet deter- 
mined how to manage when we have got them on board. 
In other words, our progress in the art of constructing 
guns has exceeded our progress in the art of making gun 
carriages, and our warlike power as a consequence is im- 


ired, 

“* point of fact the problem presented to the engineer 
for solution is neither oe nor easily dealt with. So 
long as our largest guns did not exceed six tons or so in 
weight, whilst the heaviest charges of powder fired weighed 
less than 25 lb., the ordinary arrangements adopted 
in the case of the now obsolete 68-lb, gun answered pretty 
well. The carriages required to be made larger and 
heavier, the compressors more powerful, the rope tackle 
stronger: that was all, The working of the six and 
a-half ton gun with such appliances if not quite satis- 
factory, still did not present any great difficulties. 
Better arrangements were desirable, but not absolutely 
necessary. When the 12-ton was introduced the condi- 
tions changed completely; the tackle which held a 6-ton 
gun could not be used with its big brother. Then, again, 
wood has many defects as a material for gun carriages, 
and therefore iron was substituted, and thus, with the in- 
troduction of very heavy ordnance, it became absolutely 
necessary to introduce carriages totally different in type 
from anything previously seen in the navy of this or other 
nations, At this moment, however, we are, in one sense, 
without a good gun carriage, and we are likely to remain 
so for some months to come. It is not that good carriages 
are not available, but that they have not been adopted. 
The true nature of the problem to be solved has not been 
pun by every inventor, and the solutions put forward 
1ave been correspondingly unsatisfactory. It has too readily 
been assumed that what would do for a comparatively 
small gun, or a small charge in a big gun, would do for 
big guns and big charges; and attempts have been made 
to correct defects in principle by modifications in detail. 
The result has been unsatisfactory — as might have 
been expected. It is a fortunate circumstance that 
the Admiralty have their eyes open to the fact, and it is 
pleasant to find that the authorities at Whitehall are really 
acting with energy to obtain information as to the best 
possible system of mounting heavy guns on the broadside. 
This information can only be obtained by direct experi- 
ment, inasmuch as we have not the experience of any 
other nation to fall back upon. Americans mount their 
big guns in turrets, and France has no peculiarly big 
guns to mount. Inthe matter of carriages, as in almost 
everything else connected with recent improvements in 
ordnance, England must be content to act as schoolmistress 
to the rest of the world. 

The only inventors who have, up to the present time 
developed systems of working heavy guns on the broad- 
side, which have been partially adopted by the Admiralty, 
are Mr. Reed, Sir W. Armstrong, Captain Scott, and Mr. 
Cuningham. Mr. Reed’s arrangements only relate to the 
training of guns. They are very ingenious, and we see no 
reason to doubt that they may work satisfactorily as far as 
they go: the other inventors we have named have pro- 
duced gun carriages as well as training gear. These 
various systems have already been tested at sea, both on 
board the Minotaur and the Bellerophon. With the par- 
ticulars of these tests we have long since made our readers 
familiar. The results obtained with Captain Scott’s 
carriage were better than those obtained by any other 
inventor, as proved by a simple record of facts. The 
Admiralty, however, gave the preference to Sir William 
Armstrong’s system. There is a remarkable resem- 
blance between the Scott and Armstrong methods 
of working and the arrangement of the carriages, but 
there are also wide differences in matters of detail. 
It is unnecessary at present to consider more than 
one point connected with the working of guns on 
either system. Any carriage which fails in an important 
particular may be regarded as failing in all, to all intents 
and purposes; and the difference which exists in the method 
of constructing one of the details of the Armstrong gun 
carriage, as compared with that of Scott, has sufficed to 
induce the failure of the whole system in a very important 
respect. 

‘the gear for carrying a heavy gun may be regarded as 
consisting of two portions: the first is the slide, an iron 


‘oblong frame capable of swinging in a horizontal plane, 


round a pivot placed in the port sill as a centre; and the 
gun carriage proper, which runs in and out on this slide 
through a distance of 7ft. or 8ft. The gun is trained by 
moving the slide round the pivot. The gun is brought 
inboard along the slide to be loaded and run out to be 
fired; the recoil suffices to run it in, it is run out by the 
crew hauling upon rope tackles. In order to prevent the 
gun running back on the slide and tumbling over the inner 
end a rope breeching is used in the first place, as a measure 
of safety; but in addition to this an apparatus, known as a 
compressor, is principally relied on. If our readers will 
turn to Tue Enarneer for June Ist, 1866, they will see 
that this compressor in the Armstrong and Scott car- 
riages consists essentially of long members fixed length- 
wise in the slide, of iron plates descending from the 
carriages, and of screw compressing gear by which the 
longitudinal members may be squeezed upon the descend- 
ing plates, thereby creating friction and retarding the recoil 
of the gun. The entire arrangement is simply an immense 
brake with large surface. The essential difference between 
the Scott and Armstrong carriage is that the longitudinal 
members used by the tirst-named gentleman are of hard 
wood, while those used by Sir William Armstrong are iron 





. AS the Se Ee prenenes cores was first 
ught out, we stated that the priticiple of working iron on 
iron in the com — gear was objectionable, as the 
friction could not be rendered uniform throughout what we 
may term the stroke of the slide. The results of a trial of 
several months have fully verified our predictions in every 
respect. For moderate dhatgen the Armstrong gun carriage 
answers very well; for ae Se it is at present a 
failure; and this fact has, we believe, been already brought 
to the notice of the Admiralty by more than one captain 
in command of ships fitted with the Armstron ar. 
In an experiment carried out very recently pry Pore the 
Pallas, the 9-in. gun, firing full charges, recoiled with such 
violence, even when the ship lay on an even keel, that a 
tremendous strain was thrown on the breeching tackle. 
The compressor was screwed up until the handle would 
bear no more, yet after a very small number of rounds had 
been fired—four, we believe, in all—the breeching rope 
began to draw through its seizings, and the experiment 
had to be discontinu If the gun had been fired at the top 
of the roll, soas to run down hill, it would have carried every- 
thing before it and gone adrift. More conclusive evidence 
still of the failure of the Armstrong compressor is afforded 
by an experiment carried out last Thursday at Shoeburyness 
with one of the 10-in. muzzle-loading rifled guns intended 
for the Hercules. The gun was only fired for range, the 
charge being 60 1b. of powder, and a chilled shell weighing 
about 4001b. Of the particulars of the practice made it 
is not necessary to speak. Here are the particulars of the 
behaviour of the gun on the slide, and the action of the 
compressor :—No. 1 round: Compressor screw locking 
gear in second hole. The gun recoiled violently the whole 
length of the slide and rebounded 3in. The breeching 
rope was still tight after the rebound, so that the recoil 
stretched it 3in. at each side. The force with which the 
gun came home may be estimated from the amount of the 
rebound, when it is borne in mind that this rebound took 
place in spite of the resistance of the compressor. Round 
No, 2: Compressor in fourth hole, gun sent home and 
rebounded 3in. Round No. 3: Compressor in third hole, 
gun home, and rebounded 4in. Round No. 4: Gun came 
home with great violence, rebound 10in. Round No. 5: 
Gun came home and rebounded 4in., two strands of 
breeching rope broke. Round No. 6: Charge 601b. of 
new pellet powder; gun came home the whole length of 
the slide—7ft.—and rebounded 4in., compressor in third 
hole. Round No. 7 : Charge 64 1b. of pellet powder. The 
handle of the compressor had been broken by over-strain- 
ing; what remained of it was tied down and full pressure 
brought on the compressor; but the gun came home with 
such violence as to tear up the pivot of the slide from 
the strong staging and terminate the experiment. We 
think these facts are conclusive evidence that the gun 
could not by any possibility have been worked with 60 lb. 
charges in even the most moderate sea. 

It is not difficult to understand why Sir William Arm- 
strong’s carriage fails. We have in the compressor dry 
iron surfaces sliding on each other; and every engineer 
knows that under such circumstances equable motion can- 
not be had; the static friction of unlubricated surfaces of 
the same metal is much greater than the dynamic friction. 
The gun is held very tight at first, but the moment the 
primary resistance of the compressor is overcome, it 
appears to run home as if nothing arrested its progress. 
‘To explain the rationale of the circumstance is not very 
easy; possibly the interlocking asperities of the iron 
surfaces cut each other off instead of jumping over 
each other. We place the facts before our readers, 
and they must draw their own conclusions. In the 
Scott carriage wood is used instead of iron in the 
compressor, and the action was found to be perfectly 
smooth on board the Minotaur and Bellerophon, simply, 
we presume, because the surfaces in contact are wood and 
iron, as in an ordinary railway brake—not iron and iron. 
It is not unlikely that the Armstrong carriage might be 
greatly improved by substituting brass for iron in the 
hanging plates of the compressor. 

The worst of the matter is that the Scott carriage, which 
has done good service, has been rejected in favour of the 
Armstrong carriage, of which great numbers have been 
built. We trust that it may be found possible to modify 
them so that they may deserve the confidence of officers 
afloat. That the Admiralty are not satisfied with the 
present position of the question is proved by the circum- 
stance that very careful experiments are being made on 
board the Channel squadron just now with both the Scott 
and Armstrong carriages in competition. On the results 
will doubtless depend the system to be ultimately adopted. 
That a mistake has been made in building carriages with- 
outa complete test of the merits of the system of construc- 
tion adopted is obvious, but no great harm will have been 
done if the question is now re-opened and thoroughly 
investigated—and this investigation the Admiralty appear 
to be fully determined to carry out. 








THE MONT CENIS RAILWAY. 
(From our Special Correspondent.) 
Susa, Prepmont, October 21st. 

Tue interesting transparencies in the windows of the Paris 
Exposition of the locomotive engines that took part in, or were 
prepared for, the exciting contest which took place at Rainhill 
thirty-seven years ago, are very suggestive of reflections concern- 
ing the feats in civil and mechanical engineering that are being 
performed in this locality. A very short time since the idea of 
laying a railroad over the Alpine height of Mont Cenis was con- 
sidered as wild and Utopian as that of bridging Chat Moss by a 
solid road; and the idea that a locomotive could be made to take 
even itself, without a load, at any rate of speed whatever, on such 
a road, was considered a far more “ ridiculous expectation” than 
that engines could be made to travel on the easy gradients then 
in vogue, “at the rate of twelve, sixteen, eighteen, or twenty 
miles an hour.” “Nothing,” said Mr. Nicholas Wood, the 
attached friend of Mr. George Stephenson, and himself an 
enthusiastic believer in railways and locomotives, “could do more 
harm towards their general improvement and adoption than the 
promulgation of such nonsense.” Chat Moss was bridged in due 
time, and everybody knows that the madman’s dream of travel- 
ling at a speed of twelve miles an hour has been far more than 
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realised. So also the railroad has been laid over the Alps, and 
Fell’s mountain engine has over and over again, with and with- 
out loads, repeatedly and safely performed the journey. The 
parallel between the trials of Stephenson’s et and Fell’s 
engine is not complete in all points, although it is insome. At 
the Rainhill contest Ericsson’s Novelty was a competitor, and 
Hackworth’s Sanspareil entered as a starter. Mr. Burstall’s 
Perseverance did not persevere in the contest. Mr. Fell’s 
engine has had no competitor, but has proudly “ walked over” 
its daring Alpine course alone. How unlike was the Rocket 
of four and a-half tons to the locomotives of forty tons em- 
ployed at the present day! yet they differ in no essential par- 
ticular from that engine, but are only improved in details, in 
accuracy of workmanship, and in the strength of their 
parts. It would be unworthy and unbecoming to in- 
sinuate a word in detraction of the Stephensons, father 
and son, with regard to the Rocket, and their merits in 
connection with it; but it must be admitted that their engine 
was constructed under circumstances more favourable in some 
respects than the “ Fell systéme” engines supplied for the Mont 
Cenis Railway. They (the Stephensons) were really the makers 
of their own engine. Robert Stephenson—a practical mechanic 
—superintended personally its construction, and gave unremit- 
ting attention to the arrangement and adaptation of its minutest 
details, as well as to its essential principles, and the attention 
devoted to the one was probably as important as to the other. 
In the construction of the Fell engines this advantage has not 
been enjoyed. The patent being taken out for France has neces- 
sitated the employment of a French firm for the supply of the 
engines, and it may be considered at least an open question 
whether this restriction is not a disadvantage. The whole of 
the conditions of the problem to be practically solved now may 
be pronounced at least as novel and unprecedented as those of 
1829. Gauge, curves, gradients, and especially the machine that 
has to work upon them, are all new, as I felt strongly in being 
drawn over the mountain behind one of the Fell engines; but 
I felt as strongly in the power it manifested for its work, in its 
perfect tractabiiity, and especially in the sense of safety enjoyed 
—that as the Rocket was the true type and progenitor of the 
ordinary locomotive, so we had in front of us, in its essential 
qualities, the parent of the mountain engine. 

The practical completion of the line was announced in THE 
ENGINEER Some weeks ago, and it is now completely ready for 
public service in so far as the road is concerned. The works 
from St. Michel to the terminus here are finished for running 
purposes, and all that remains to be done is to finish some 
parts of the covered ways and the stations. The line would 
have been publicly opened ere now but for the caution—some 
might pronounce it excessive—of the directors and officers, and 
their laudable desire to secure perfection, as nearly as may be 
possible, in every engine to be employed on the line for public 
service. An accident which occurred a few days since to one of 
the engines—the breakage of the eye of a rocking shaft— 
determined the directors to postpone the opening for a short 
time, and concentrated the attention of the engineering staff 
upon the engines in their workings and details. The accident 
referred to fully demonstrated the accuracy of a age 
in Captain Tyler’s report, in which he says that “there 
is an element of safety in this system of locomotion which no 
other railway possesses. The middle rail not only serves to 
enable the engines to surmount, and to draw its train up these 
gradients, but it also affords a means of applying any required 
amount of extra brake power for checking the speed, or for 
stopping any detached vehicles during the descent; and it fur- 
ther acts, by the use of horizontal guiding wheels on the dif- 
ferent vehicles, as a most perfect safeguard to prevent engines, 
carriages, or wagons from leaving the rails, in consequence 
either of defects in the bearing rails, or of failure in any part of 
the rolling stock. The safest portions of the proposed railway 
ought, indeed, under proper management, to be those on which— 
the gradients being steeper than 1 in 25—the middle rail will be 
employed. There ix no difficulty in so applying and securing 
that middle rail, and making it virtually one continuous bar, as 
to preclude the possibility of accident from its weakness, or from 
the failure of its fastenings; and the only question, to our 
mind, is whether it would not be desirable still further to 
extend its application to gradients less steep than lin 25. In 
riding upon the engine it is felt that the application of 
the centre rail continuously, irrespective of gradient, would 
be an advantage for another reason. The horizontal wheels 
which bite the centre rail are never thrown out of gear, 
and y whirl in the air when the easier gradients are 
reachéd and the centre rail is dispensed with. The action of the 
engine is instantly felt to be less steady and satisfactory, 
although it may be not less safe. The wasted whirling produces 
unpleasant noise, and takes away the sense of grip experienced 
when the middle rail is acted upon. The moment the tapered 
end of the centre rail again enters between the horizontal wheels 
the noise ceases, the unsteadiness is corrected, and it is felt that 
the tractor is properly fulfilling its purpose and working as it is 
designed to do. 

Among other minor improvements upon the engine, means for 
the more complete and continuous lubrication of some of the 
more important working parts may possibly require attention; 
but these and all matters and details demanding careful fore- 
thought, with a view to the perfect, safe, and successful working 
of the line, are engaging the attention of the eminent scientific 
and practical men enlisted in this bold and eminently hope- 
ful project, and of their efficient lieutenants, the resident heads 
of departments. My impression in coming over the mountain 
was that the directors would be justified in opening the line at 
once, but they are probably acting wisely in following out the 
motto of the Duke of Devonshire, “cavendo tutus,’ and 
in making sécure by caution, are ensuring large gain in the 
fature by a small present sacrifice. 

Some details concerning the trip over the mountain, the works 
on the line, the large and profitable traffic secured to the company 
by their concession, and on other subjects, will be sent by a 
following post. 








THE Western traffic of the Atlantic and Great Western is reported 
as rapidly growing, and likely in four years to be sufficient to cover 

claims. 

Souta KEensincTon Museum. — Visitors during the week ending 
19th October, 1867 :—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to oe 9637; on Wednesday, Thursday, and 
Friday, admission 6d., from 10 a.m. till 5 p.m., 1510; total, 
10,747; average of corresponding week in former years, 10,685; 
total from the opening of the museum, 7,027,324. 

GanGes Canau.—Any information that can be placed before 
our readers with reference to this important engineering work is 
sure to be received with interest. Onur attention has been drawn 
to the following announcement in the Delhi Gazette of August 8th 
last :—‘‘ Our readers will recollect that in the discussions upon the 
Ganges Canal which have been held in these columns we have 
uniformly urged the advisability of making an examination of the 
bed of the canal. We are happy to hear that the closure of the 





has shown that its bed is in a satisfactory state.” 


ENGLAND'S RETROGRESSION: ITS REMEDY. 
Mr. W. Farrparrn said that in Manchester recently which 
ought to be sounded through every workshop in these kingdoms. 
What he said is worthy of being so heard, not because of its 
novelty, but because of the warning which it conveys from 
one who, perhaps of all others in this country, is best able to “pro- 
nounce” upon the subject with authority. He said that, “ though 
he had great confidence in the skill of the English working- 
man, yet it was evident that his productions did not compare 
so well with those of foreign nations as they did twenty or thirty 
years ago.” To this it may be added that it does not thereupon 
follow that the English workman has retrograded, but if not, 
it does follow that the foreign workman has made greater 
progress than he. To make less progress than his competitor 
is practically, however, for the English workman to retrogress. 

This retrogression has been taking place at a time when, of all 
others, a certain portion of the wage-earning class have exulted in 
the growing power and the higher wages of their order. Its 
opening dates back to the time when the Broadheads assumed 
the ascendant. Most suggestive it is that almost simultaneously 
with the utterance of this warning by Mr. Fairbairn, illustrating 
our industrial position as a nation in comparison with other 
countries, there is being sent forth by an intelligent workman in 
Sheffield a loud caution in respect of certain of the industries of 
that town in comparison with the same industries in other towns 
in this country. Thus we are furnished with comparisons, alike 
on a broad and a narrow basis, confirmatory the one of the other, 
and both leading to the same inferences. 

The Sheffield operative, in a highly interesting letter occupying 
a column and a-half of small type in a local paper, narrates how, 
in 1848, notwithstanding he had served an apprenticeship to the 
edge-tool trade, he was refused admission into the “union” of 
that class of operatives in Sheffield to whose town he had gone 
to work, because of the determination of that union to have no 
one employed in their trade in that town who had not been 
apprenticed in it. “ Honoured with the title of knobstick ” he has, 
however, ever since remained in that town, observing the effect 
of what he terms “the blind foolery of these men in attempting 
to monopolise the trade and keep it in the hands of as few in 
number as possible.” Thirty years ago very many edgeé-tools were 
made in Sheffield to supply coflee and cotton plantations. 
Birmingham and South Staffordshire began to te with 
Sheffield for this branch of the trade, and 86 successful was the 
competition that in 1853 Sheffield was “completely beaten out 
of the market’’—beaten because of the non-adoption there of 
machinery and because of the forcing of high wages. Intimidated 
by the men’s threats of striking, employers would not lay down 
machinery, whereas in other parts of the country, away from these 
pernicious influences, it has paid even inexperienced men to put 
down large plants which have enabled them to get large fortunes. 
In the Shetiield forgers’ list of prices in 1846 plantation tools 
were charged 200 per cent. higher in that town than they were 
being made at in the competing places mentioned. ‘“‘ What,” the 
workman asks, “followed?” Why, by the time the next state- 
ment was revised and issued the title of that branch of trade that 
was left had disappeared altogether, and when the adopted Mist 
of 1853 appeared this class of tools had been left out al ther.” 
Yet so important is this branch of the edge-tool trade that the 
number of hearths that it is supposed to employ (from 300 to 400) 
is nearly as many as are required in the whole of the Sheffield 
edge-tool trade. It is not to be inferred’ that the men in 
Birmingham and South Staffurdshire worked for 200 per cent. 
less wages. They did not, it is conceded, take quite so much 
money home for their week’s work as their fellows in Sheffield, 
but they did not take much less; and the saving of physical 
labour was enormously in favour of the men of the West Mid- 
lands, because the machinery there did, as it still does, all the 
oppressively laborious work, leaving for the workman’s share in 
the fabrication of the articles the work which in the finishing 
operations require skill and thought. 

Upon the abstract question of machinery the operative we are 
quoting expresses himself in words to which we gladly give more 
circulation than they have hitherto obtained, but certainly not 
more than they merit. He says:—“ It should be and really is to 
the interest of both man and master in any town or country that 
wherever machinery can be employed with advantage to do so, 
and to assist each other in its fullest development and applica- 
tion. If a success in itself, it cannot be set aside; and if not 
taken up in one place it will be in another; and if not cultivated 
and made our friend it will appear again as certain as life and 
death as our competitor and opponent in the market, and we 
shall then have to deal with it in another and formidable form.” 
He then proceeds to warn the Sheffield men and masters that there 
is another branch of their heavy trade that he considers in “ immi- 


nent danger.” He adverts to the making of cast steel trowels 
and axes. Of trowels he questions if there are any more made 


now in Sheffield than there were twenty years ago, whilst the 


Brades Works, near Birmingh are producing, perhaps, “as 
many as all Sheffield put er.” At the Brades Works 
machinery is applied to every ible in the manufac- 


ture. So much perfection is iy a fm the shape, the 
unifermity, and the temper of the machine-made trowels, that 
they are commanding a better sale than any other trowel in the 
market. Notwithstanding the enormous difference in the cost of 
production of the machine as compared with the hand-made 
trowel, still tite men employed wpon the former “earn,” our 
“Vulcan” says, “a very comfortable living, and when steady some- 
thing more. To my certain knowledge many of them are living 
in their own houses in happiness and comfort.” 

By way of further warning remarks, he says with reference to 
another and yet more important branch of the edge-tool trade of 
Sheffield—the axe branch—“ all who take any notice of various 
exhibitions and of the authenticated reports of foreign competition 
know that we have and shall have something to do to hold our 
own, or keep our position in the market.” He reminds the men 
of Sheffield that but for one or two spirited houses in the town 
that branch also would by this time have had scarcely any 
existence in Sheffield, “whilst America,” he says, “is already 
outstripping and commanding a market before us in different 
countries of the world.” He reminds the trade that there have 
oiten been discussions amongst them as to whether axes made 
wholly by hand or partly by machinery are better, and he gives 
his preference for the latter. In so thoroughly practical a 
manner does he express himself that upon this specific appli- 
cation of machinery we once more reproduce his own words :— 

“Supposing two axes to be made of the same piece of steel 
(the iron being of no importance to our argument), the one to be 
made wholly by hand the other by machinery, and in order to 
be better understood, we will suppose them to be two4lb. axes. 
These are usually steeled with welding cast-steel or with double 
shear rather milder in temper in the hand process. After the 
steel is inserted between the two sides of iron it will require to 


be welded and partly shaped; it then requires a second slight 
weld, or wash, as it is ay eet by a 4 lb. axe will 
réquire to be heated a third time to it in the 


other process one heat is wafficient to weld Souk thage Ge 


| and used there to 





bit, and planish it off, and at a less intense heat than in the first 
instance, because where the men have to hammer it into shape by 
sheer manual strength they heat both iron and steel to a heat as 
soft and pliable as possible, in order that their strokes or blows 
may have more effect, which is quite natural, but it must not be 
overlooked that when once good steel has been heated beyond a 
certain degree, no amount of skill or labour can ever bring it 
back to its original temper and quality, whereas in the machine- 
made tool there is to necessity for the excessive heat to a 
a certain cofineed Sn ey as in the other case. If it is 
carefully heated, sufficient to weld (and it is very essential 
it should be hea more), that is all that is required. The 
machine never smn hor feels its muscles strained, and its 
sides pant for b t hathmers away without stopping until © 
the required shape is attained, and all with one heat instead of 
three, and that hot 80 intense, so that when hardened and 
finished it is n alWays the case that the machine-made tool 
is the best in quality, because the steel retains more of its 
original temper atid quality for carrying an edge.” 

All the axes are produced by ma- 
chinery, whethér they are made in that country or in this, and 
none are so good as those thus made. After recalling 
to the recollection of the trade the fact that the naling 
American axes até made chiefly of steel supplied by some o' 
the Bheffield houses, of course leaving the 
inference that fiot the raw material but the finished article ought 
to be sett frotii the town, he recapitulates how the Americans, 
with the Biriningham, the Wolverhampton, the Stourbridge, the 
Walsall, atid the Churchbridge makers are all largely employed 
in the production of heavy edge toola, and are competing with 
Sheffield at a + advantage on their part, because, being un- 
fettered by d t unionism, they are able to apply machinery 
as they please. “It is therefore,” he writes, “ time for us 
Sheffield makers—and masters too—to look the thing fairly in 
the face, and proceed with the times in the adoption of all and 
every improvement that will facilitate production and enable 
our manufacturers to go into the market and maintain their 
position against all comers in both quality and price; but to do 
this, every appliance, every improvement, and every meats in 
extistence must be taken advantage of, and then Sheffield may 
hold its own, for it is highly favoured in minerals and material 
of every description for the production of her various trades as 
any town in England, or, I may say, in the world.” 

So, too, would Mr. Fairbairn write respecting the competition 
to which England is exposed from other nations. And even as 
that gentlemen places his confidence for the future in an 
increased diffusion of technical education, so also our opesative’s 
only hope of improvement in the state of things he has 
described lies in education. Mr. Fairbairn, when he used the 
words we have quoted from him, was taking part in the distribu- 
tion of the special prizes of the Union of Lancashire and 
Cheshire Institutes; and, holding as he does, that “ technical 
education is necessary to preserve our position as a nation,” he 
could well move, “That this meeting desires to express its 
conviction that the present state of the national competition in 
reference to industry and manufactures, renders imperative the 
demand for a co’ hensive and national system of instruction 
in the scientific principles of arts of production and design.” 

Similar views been expressed by the Nottingham Chamber 
of Commerce ina resolution of the body, who further deter- 
mined that it should be a recommendation of the associated 
chambers that an inquiry should be made, at the instance of 
Government, “as to the state of education abroad, as it affects 
the industries of various nations, and that a committee be 
appointed by the associated chambers to counsel and assist the 
Government andthe chambers of commerce in the promotion of in- 
dustrial education.” After the resolution was drawn up, and before 
it was passed, the Government had commissioned Mr. B. Samuel- 
son, M.P,, t take such an inquiry, and, at the suggestion of 
the N chamber, the Government had appcinted Pro- 
fessor Leoni Levi to assist him. Mr. A. J. Mundella, the chair- 
man of thé Nottingham chamber, has expressed the opinion of 
all thoughtful men upon this subject in saying that “it was 
high time that the subject was properly taken up, as there could 
be no doubt that foreign countries were beating us in our 
manufactures.” 

Meanwhile we are glad to find that the present imperfect 
Government scheme for promoting technical education through 
the Science and Art rtment is being pushed forward with 
a little more success in cashire and Lomdon. At the meeting 
which Mr. Fairbairn attended it transpired that in 1866-7 there 
were 19306 students under instruction in the science classes in 
Lancashire, 1290 in the London district, and 370 in Yorkshire. 
The number ati evening science classes in the Lancashire 
institutes of the union Was 1712, and out of the 1005 “ results” 
that were obtained at the last Lancashire examinations, 600 
were bond fide artisan’. Once let a desire to attach themselves to 
such institutions be formed in the minds of the working men of 
England, and many of the complaints we now hear alike from 
men of Mr, Fairbairn’s order, and now and then from the order 
of the Sheffield tive whom we have quoted, will be silenced, 
for the power and the avocation of the Broadheads will have 
gone. But before they can have entirely ceased, a sound and 
sufficient instruction must also have been made by the nation, 
for upon that, too, depends our material and moral progress, 
And the faet Was recognised in Manchester on Saturday, a reso- 
lution to that effect having preceded the one that was entrusted 
to Mr. Fairbairn. Considerable aid in the devising of the neces- 
sary system Will be rendered by the reports to be made by 
Mr. Samuelson and Professor Levi. In this country, where the 
education of youth is so jealously guarded in its denominational 
aspect, there will be great difficulty in adjusting a method that 
shall be generally approved; but if all sides will en spon the 
work in earnest, it wall be pRet Fl gerde' more 
rapidly in proportion as the British artisan comes to see—as 
every one of his class who has visited the Paris Exhibition has 
seen—that he must depend henceforth on something more 
powerful than trades’ unions to enable him to keep his place 
“in the race of all nations.” 





Navat Approtntments, — Peter Grantham and William E. 
Pasgrave, engineers, to the Plover. 

BristoL.—The growth of Bristol within the last eight or ten 
years is something to wonder at, and the change that is now being 
made in the city itself is equally marvellous. Hundreds of houses 
faced with stone, many of them costly and of considerable size, 
have been built, and are being built in Clifton; and we hear at the 
present moment of yah — hy includes 
tion of 300 houses on property at extending far 
road to Horfield. The 
£200,000 in forming new 
that the improvements are to be all 
other, and so as to oo 
also straightening their river 
£190,000; the 
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PARIS EXHIBITION-TRACTION ENGINE, BY M. LOTZ. 
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WE illustrate above and on p. 360 two examples of French traction 
engines, exhibited in the Champ de Mars, by Messrs. Albarez and 
Lotz respectively. The first maker is one of the chief agricultural 
constructors in France, and the greater part of the machinery 
which he exhibits bears the stamp of good practical design, and is 
quite equal to the average of English machinery of this class in 
workmanship, and many of his machines are really as well 
fitted for the work for which they are intended as any made in 
England, though, in elaborateness of fitting and toilette, as 
the French call it, they do not come up to the really elegant 
turn-outs of our first-class firms, which are just as much admired 
in France as they are in England. Our engravings are from draw- 
ings furnished to us by Herr Wottitz, Austrian Government 
engineer and chief of the mechanical department of the Austrian 
Imperial Commission, who have adopted the engravings of THE 
ENGINEER for the illustration, in mechanical matters, of the 
elaborate and carefully compiled ne which the commission have 
in preparation on all industrial subjects connected with the Exhi- 
bition, and which will eventually prove tobe, at the same time the 
most extensive and the most trustworthy record drawn up by any 
Government of its contents. 

But little description will be y to pany the 
engravings of these engines, both of which, in fact, we have 
already noticed in our general articles on the annexes, The 
diameter of the cylinders of the Albarez engines is 64in., length of 
stroke, 13jin.; total heating surface, 200ft.; diameter of driving 
wheels, 4ft. 2in.; width of ditto, 14in.; diameter of leading wheels, 
3ft, 3in.; width of ditto, Sin.; weight of the engine with water and 
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| coal, 9} tons. The boiler, which is of Jin. cast steel plate, manu- 
factured by Messrs. Petin and Gaudet, is registered according to 
the French law for carrying 150 1b. of steam. For a speed of five 
kilométres (three miles an hour). The engines make 140 revolutions. 
The weightof the machine is carried on five spiral springs O over the 
driving axle K and two W over the leading axle U, which is consider- 
ably shorter than the former, the front wheels being only about 18in. 


has a joint connection Y with it which allows of its taking a 
considerable inclination in case of one of the wheels having to pass 
over any obstacle in the road. It will be observed that the barrel A 
of the boiler, which is smaller in proportion than we are in the habit 
of making it, is fitted with tubes, and the water level is maintained 
higher than its top, a communication being made between the 


object of this arrangement is to have a greater depth of water 
over the tubes, and to prevent the possibility of their being bored 
by splashing, or when the engine is working on an incline, but 
this difficulty has evidently been overrated by the French makers, 
as it was formerly by our own traction engine builders, whilst a 
departure from the ordinary form of locomotive boiler is attended 
with practical inconveniences, which would only be compensated 
for by obtaining very considerable advantages in return. The 

itch chain wheels J on the hinder axle are separate from the 
Sitch wheels, which turn loose on the axle arms, and are only 
driven when one or both are bolted to the pitch chain wheels, so 
that the engine can be driven by both hind wheels or by one only, 
but the detachment cannot be effected whilst the engine is working. 
The general proportions of the machine are with the ex- 
ception, perhaps, of the mode of moving the steering gear, which 
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apart. The vertical spindle on which this axle pivots for steering | 


steam chest forward and the large space over the fire-box by M. The | 


ly, 


—— 


TTT 


NN 


rn 


2 
== 
—— 
* 
= 
a 


f 


| 
| 
| 
| 


a) 


is worked from the footplate by a long line of shafting broken 
f way by light and rather flimsy looking gearing. To 
the position of the cylinders and the mode of boxing them in C 
| we must altogether take exception. It is hard enough to = | 
such small working parts in order, when they are well up out o' 
the way of mud and dirt, and open to the light of day, but we by no 
means envy the task of thedriver who hascharge of machinery locked 
up ina place that he cannot get his head into. If we except these two 
| faults we may safely say that the engine is a sound, strong, prac- 
| tical piece of work, . far the best of its kind that we have seen 
out of England. Of the vertical cylinder traction engine by 
M. Lotz, of Nantes, we have already expressed our opinion ae | 
| clearly in one of the earlier numbers during the Exhibition period. 
| What reason can there be for reverting to all the inconveniences of 
an upright cylinder placed as far a from the boiler, a plan 
the defects of which became manifest at the very period of the 
introduction of locomotives; and why complicate the faults of 
| an upright tubular boiler by adding to it an almost separate fire- 
| box, introducing two sets of tubes, and breaking the course of the 
products of combustion at a point where their effective power is 
almost at a maximum, which they waste by impact on the bottom 
of the smoke-box under the boiler in which they turn to re-ascend 
the second set of tubes? We abstain from publishing the dimen- 
sions of the principal working parts of this rather uncouth com- 
bination, because M. Lotz considers that having spent much time 
and incurred considerable expense in yey at what he considers 
perfection in proportions, he would be a loser by giving to the 
public information which he values. We must, therefore, leave 
any of our readers who are desirous of building a traction engine 
on this system to treat with M, Lotz for the use of his experience, 
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ON MECHANICAL SAWS.* po ty B - des of i hs penctlanl ic pone cool Game — he Fg 4 Gilde tetieaniete-on saw for ane 6 lagen 
By S. W. Worssam, Jun. the insufficient uae at our The ancient Greeks | inlaying, which measures mage one-thirtieth of an inch and 
ascribe the invention of the saw—as also the chisel, compasses, one one-hundredth thick, to the immense mill and muley saws 
Deedalus, or his disciple Perdix, renowned | in vogue among the Americans, and the nove! band saws, in com- 


DIVISION 1.—THE PRINCIPLES AND MANIPULATION 
OF MECHANICAL SAWS.t+ 
Srzcrion L—ORIGIN oF Mitt Saws AND INTRODUCTION INTO 
THIS COUNTRY. 

THE saw has ever played a most conspicuous part in the 
economy of manufactures, and its importance will readily be 
admitted when we consider how essential a bearing it has upon our 
every-day life, and how conducive it is to the development of 
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pon vn and — who were accustomed to employ these 
instruments in tho poodastion of the Dcedali—wooden images of 
the gods, ornamen and real drapery, and usually 
represented standing with gains feet in an advancing p 


bination with rack benches, employed for ripping of timber 
of almost an Geatedene: ee mature a. LA. 
found the work of such conbipahhouegunale as to be far beyond 





There is reason to believe, however, that the derivation of 
saws is infinitely more remote, as they have been discovered 
clearly sols ot He in the midst of the Sevegiygliies inscribed on 
the — s of Feypt. 








the bounds of a communication to the Society; 
bs project was argon abandoned, and he 
py by saws actuated by steam power. For the 
ofthe subject it has bee deemed advisable to resolve it into three 
Gveiene, as Silown—2, kate sein or mill saws. 
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those useful arts upon which the very existence of humanity 
depends. Indeed, it may be asserted, without fear of contradic- 
tion, that its extended and universal employment in the higher 
branches of industrial art, has, in a great measure, contributed to 
the advancement of civilisation and prosperity, by administering 
to the production both of those things which are necessary to our 
being and of those which serve to cultivate the taste and refine 
the mind. 
The art of sawing must have been known to mankind at an ex- 
eedingly remote period, as itiis impossible to ‘suppose that the 
agnificent and com structures, described in Holy Writ and 
= could have been formed without some knowledge of the 


* Read before the Society of Engineers. 
+ Saws actuated by steam power in contradistinction to those worked by hand. 
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on the origin of the saw. Emy, in his “ Traité ie ‘Art de la 
Charpentérie,” likewise makes some allusions to the same subject 
of an instructive character.* The author formed the original 
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| 2. Rotatory or circular saws. 3. Endless, ribbon, or band saws. 
~~ 7 the above is again subdivided into sections, and will com- 
rate papers, as the matter would not admit of condensa- 

tion ion wit out materially im its value. 

Anterior to the adaptation of mechanism to the saw, 
timber was universally converted through the of the 
whip saw. This instrument varies from about to 8ft. 
length, and is furnished at the ns ae ge with a tiller and at 
lower with a box, to t it to the hands of the sawyers. The 
after being sorted, and lined out by the converter, is then 
over the saw pit, in order that the saw may be used in a vertical 
— by two men, called ively top man and the pit man. 

e men are very favourably stationed, as their positions enable 
them to give the saw a nearly perpendicular traverse of 3ft. or 4ft. 
but in the up-stroke it is withdrawn a few inches from the end of 
the cut, so as to allow the sawdust free escape and 
avoid biunting the teeth. 

It is customary, when deals or expensive woods of moderate 
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dimensions are required to be sawn, Nets mpeg hf Ba 
saw, which is much thinner than —— saw, and therefore leas 
wasteful of the material. This saw is attached to a wooden frame 
of a logrammic we, by euend of two foun: baaien op 


shac rivetted to the , and arranged so as to embrace the 
top and bottom cross-heads of the frame. The 
cleft for the insertion of a pair of equal or folding wedges, whose 
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office is to draw the saw web stiff and and retain it in 

position. I¢ is quite apparent that in ; we hove the 

germs of the saw frame and mill saws, it only required 

Pegeier amends ond cuticlans Hine olen Does ints the varied 
almost perfect instruments of the present day. 

There is not und sufficient to warrant us in assigning the 
exact date at which saws, actuated by other than manual labour, 
first came into operation, although it es be affirmed, on reliable 
authority, that mills driven by water-wheels, and the wings of 
windmills, existed in any so early as the fourth century. It 

pp they sub tly made their way, in a very crude and 
undevelo 
the year 1596, a mill worked by water power came to be erected at 
Saardam, in Holland. Sawmills were not introduced into this 
country prior to the seventeenth century, on account of the preju- 
dice exercised against them by the sawyers, who, like many members 
of similar crafts, repulsed any innovation likely to interfere with 
their trade, and, consequently, lessening, as they maintained, their 
means of subsistence; in fact, so high arose the antipathy and 
obstructiveness that it was found politic for Parliament to enact a 
law whereby the use of such machines was, for the nonce, com- 
pletely prohibited. For this reason a mill, put up by a Dutchman, 
near London, in 1633, had to be abandoned; nevertheless, in spite 
of this stubborn opposition, persevering efforts were not wanting, 
and ther mill, infil by the force of wind, was built at 
Limehouse by Mr. Haughton in the year 1760; unfortunately 
this only served to arouse in a still greater degree the rage of the 
er who ended by razing it to the ground and unscrupulously 

emolishing the entire works. The matter remained quiescent 
for an interregnum of about sixty years, when an opulent and 
enterprising merchant, encouraged 4 the Society of , caused a 
wind power sawmill to be erected again at Limehouse, under the 
supervision of Mr. Stansfield, an able and experienced millwright, 
who had learned in Holland and Norway the art of constructing 
and managing works of this nature. The attempt proved, 
however, as futile as those that had preceded. Crowds 
of the disaffected once more mustered around the build- 
ing, and, under the guidance of two or three desperadoes, 
irretrievably destroyed the whole concern, and ruthlessly scattered 
the débris broadcast. Much satisfaction is camlanel, however, 
in being able to add that in this case the Government came forth 
boldly, and, with an ingenuousness of no ordinary order, indemni- 
fied the spirited entrepreneur for the loss he sustained by this 
flagrant act of injustice. Shortly after this affair another mill 
being substituted was permitted to flour‘sh unmolested, and in a 
few years their general adoption in the vicinage of the metropolis 
followed as a corollary. Beckmann asserts that a sawmill of a 
most outré description had been in action at Leith, in Scotland, 
some time antecedent to those just mentioned. General Bentham 
is commonly endowed with the honour of having been the first to 
apply steam as a motive power for driving saw frames, and in a 
patent taken out by him in 1793 a machine of this class is speci- 
fied for operating on wood previous to its conversion into scantling 
for block shells, &c, Since then rapid progress has undeniably 
been made in this branch of mechanical industry. Iron and steel 
have supplanted wood for constructive details, thereby insuring 
not merely greater stability and superior work, but also giving the 
power of conferring a simple and more elegant appearance on the 
whole structure, whilst at the same time ample strength and solidity 
are provided to preserve it free from vibration and fracture. 
Nevertheless wood, as a constructive material, continues to find 
favour with our transatlantic brethren, who maintain that its 
elasticity absorbs the vibration of the saws, cutters, &c., whereby 
much higher speeds may be attained than would be consistent 
with iron and rigid framework. Such notions have, however, long 
been dispelled in this country, where iron and steel are found to 
be pre-eminently qualified for the purposes of erection, and greatly 
superior to the softer and more yielding material by reason of their 
extra durability and freedom from inherent decay. 











Section II.—Vartous Forms or SAw-TEETH. 


The subjoined technical terms are those generally employed by 

the saw-maker in spacing out the teeth, and are required to be 
known to fully appreciate the remarks on this branch of the sub- 
ject. 
" 1. The **space” is the distance from tooth to tooth, measured 
at the points. When this interval is exceedingly small, as in the 
“rip,” “panel,” “ tenon-saw,” &c., the saws are said to have so 
many points to the inch. j 

2. The “‘pitch” is the inclination of the face of the tooth up 
which the shaving ascends, and not the interval from tooth to 
tooth, as in wheels, &c, 

3. The ‘‘ set” of the saw signifies that the teeth are slightly 
bent to the right and left alternately through the agency of a saw- 
set, or are upset successively by the hammer or ‘‘ crotch-punch,” 
in order that they may cut a groove so much wider than the blade, 
so as to lessen its friction and allow it to work freely through the 
‘*kerf” made by itself. Some saws, such as ‘‘hack-saws” for 
metal, and those for ivory, &c., are usually made taper from the 
tooth to the back edge, so as to clear themselves without setting, 
as this would be a very tedious process with saws having, perhaps, 
fifty points to the inch. 

The rules for regulating the forms of saw teeth must necessarily 
be arbitrary, as much depends upon the nature and quality of the 
wood and the direction in which it bas to be sawn. In cross- 
cutting the object is to sever every fibre or thread, and as the 
material in this direction is almost non-elastic or unyielding, teeth 
of an acute and nearly lancet shape must be employed, so that 
acting like a series of knives in rapid motion, they cut the threads 
asunder rapidly and sweetly, the sawdust produced having a fine 
granular appearance. On the other hand, in ripping or cutting 
with the grain the desideratum is to separate the texture, as it 
were, and as in so doing the teeth do not meet with so much 
resistance and resilience from the filaments as in cross-cutting 
they may be made much larger and coarser, thereby producing 
small shavings or chips, rather than sawdust. The nature and 
quality of the material to be sawn has considerable bearing on the 
figuration of the teeth, which, following the general law of cutting 
tools, and agreeable to common usage, have to be more obtuse or 
acute, according to the disposition of the substances opposed to 
them. Soft and pliable woods, such as pine, willow, alder, limes, 
&c., permit the service of large teeth with acute points and con- 
siderable pitch; whereas hard woods, or those of a tougher and 
denser consistency, as oak, mahogany, rosewood, &c., compel the 
adoption of teeth of perpendicular pitch and diminished space. 
Certain woods—for instance, yellow deal, pitch pine, larch, &c.— 
are of so gummy and resinous a character that the teeth require 
not only more set, but the blades themselves have to be smeared 
with oleaginous matter to keep them cool and decrease the friction 
arising from the adherence of the resin during motion. Similar 
results are experienced in working soft woods ; the teeth become 
choked by the damp consolidated sawdust, and obstinately refuse 
° perform their duty without extra force and persuasive applica- 

ions. 

The diagrams on page 365 are not drawn to any definite scale, 
being merely to illustrate the form and not the dimensions of the 
teeth, which vary considerably with the material to be operated 
upon, some being finer and others coarser, according to circum- 
stances. The faces, backs, or tops of the teeth are expressed in 

ar degrees, measured from the line runnin through the 
points of the teeth or cutting edges of the saw. The angle of the 
point itself is found by subtracting the angle of the back from that 
of the face of the tooth, or the less from the greater of the first 
two numbers. 

Teeth for Cross-cutting.—The varieties of teeth at the commence- 
ment of the illustration are employed for cross-cutting, and formed 
so as to cut in both directions, the angles of the faces and backs bein 

ous. Figs, 1 and 2, Sheet 1, represent the M-teeth, so 
fro ir resemblance to that letter. They are rarely employer, 
ee the tek produced is not commensurate with the expense o 


state, into Norway and Holstein. Towards the close of : 





sharpening, &. Fig. 3 shows the half-moon or crenate teeth, 
sees South America, for cross-cutting green timber after it 
has felled, and resemblance to our pruning and 
graiting saws. Figs. 4 and 5 show a saw that is an importation 
the United States, where it appears to be warmly advocated, 
keeping it in order. e two 
knives or fleams a penetrate the wood, and are followed by the 
hook or chisel 6, which, after producing small chips or shavings, 
carries them along and discharges them below the timber. The 
action bears some resemblance to a carpenter's dado plane, only it 
cuts in both directions. This saw is said to work with freedom 
and smoothness, and is superseding the old kind in localities where 
it has been introduced. The cutting chisels a are first filed up 
square, and the hooks or scraping tools are left nearly one-sixteenth 
of an inch shorter, that too much stuff may not be cut out at once. 
After the cutters and hooks have been made to the proper lengths 
the former are filed extremely bevelling, so as to bring them to an 
edge only at the extreme point of the tooth. Figs. 6 and 7 illus- 
trate the fleam or lancet tooth. Saws of this order are commonly 
reciprocated by steam power, the depth of the teeth and the 
intervals betwixt them rbing more force than can reasonably 
be obtained from manual labour. The faces of the teeth are filed 
with a double-edge mill-saw file, which leaves small triangular 
ieces in the spaces, These are usually filed out; some people, 
owever, leave them in (see Fig. 7), as no advantage accrues from 
their absence. Figs. 8 and 9 show the ordinary dog tooth for 
hand cross cuts. The teeth of the first diagram (Fig. 8), from 
presenting equal angles on each side, are said to be of upright or 
perpendicular pitch. By reason of the simple angular teeth being 
filed with the two sides of an equilateral trian, file the points 
assume the same angle as the spaces, or 60 deg. The teeth of 
Fig. 9 are inclined about 15 deg. from the last, and are called 
— pitch. They are in requisition for small cross cuts; joiners 
and ivory cutters use them. The latter stretch the blade in an 
iron frame to give it rigidity and tenseness. Fig. 10 is taken from 
* Holly’s Art of Saw-Filing,” and typifies a class of saw known by 
the euphonious and expressive title of the ‘‘too-common saw.” 
The teeth are ranged in charming irregularity, and appear to be 
only dependent on the vagaries of the operator. 

‘eth for Ripping.—The second division of the illustration is 
appropriated to the delineation of teeth for ripping or cutting 
with the grain. These have very little in common with those of 
cross-cutting saws, as the action of the former may be assimilated 
to a succession of chisels working in a line, whereas the latter 
approach more to scraping tools; consequently, the facial angles 
of the teeth have to be made to follow out these varying conditions, 
those for ripping being generally more acute and set forward than 
those for cross-cutting. Fig. 11 is known as the ordinary or 
hand-saw tooth. The face is almost perpendicular, and the back 
inclines at an angle of 30 deg. from the edge of the saw or line of 
work. Most of the saws used by cabinet-makers and joiners are 
thus toothed, as are also those for veneers. Fig. 12 exhibits the 
pes tooth. It possesses more hook than the preceding, the point 

aving an acuteness of 45 deg. instead of 60 deg. It is occasionally 
used for circular saws and pit saws, and is serviceable for working 
soft stone, &c. Sometimes the acute angular notch is not con- 
tinued to an internal angle, as in Figs. 15 to 16. Such teeth are 
designated as mill-saw teeth, by virtue of their adaptation to that 
description of saw. Their angles are exceedingly variable, having 
perpendicular, slight, or considerable inclination, as necessity 
dictates. 

Figs. 17 and 18 comprise what are termed gullet teeth. The 
expression appears to have originated from the fact of the face of 
one tooth being continued to the back of the following, forming a 
large hollow or gullet; these teeth also frequently pass under the 
appellation of briar teeth, though wherefore is not easy to decide. 
In gullet teeth the angles of the faces hinge in a measure upon 
the nature of the work they are called upon to perform; for 
instance, Fig. 17, being of slight pitch, is peculiarly applicable to 
sawing medium woods, such as chesnut, bay wood, cherry, Xc., 
whilst Fig. 18, by reason of its approach to perpendicularity, is 
more suitable to hard woods, such as hickory, amboyna, and ebony. 
The teeth for hard wood should not be very deep, or have exces- 
sive pitch, or hook, as itis called, as they will tend to hang or draw 
themselves into the wood and stick fast; but the angles of the 
teeth for the soft wood may be more or less acute in proportion 
to its degree of hardness or softness. 

Figs. 19 and 20 exemplify a modification of the gullet tooth, and 
is called parrot bill, but is not so perfect as the former, producing 
work of an inferior description. 

Miscellaneous. —The third column of the drawing is devoted to a 
consideration of teeth of a miscellaneous character, which could 
not well be treated of under any other head. The first of this 
series is Fig. 21. It is desirable always to have different blades 


. for hard and soft wood; but in cases where this is not possible the 


teeth are made of moderate depth and pitch, as seen in the dia- 
gram; the results for soft woods are not quite so favourable as with 
teeth of larger dimensions, but the work is of equal quality. 

Fig. 22 shows teeth for certain woodsof plain figure, such as lance- 
wood and ash, which are troublesome to saw because of their disposi- 
tion to rend in advance of the teeth; to avoid this as much as possible 
hog mane teeth are employed, the tops of which, being filed of trian- 
gular shape, appear to have the desired effect by preventing their 
deviation from the correct course. 

Figs. 23 and 24 are specimens of gullet teeth for mill saws, 
sharpened by means of a machine which will presently be ex- 
plained. 

Fig. 25 depicts a species of tooth much favoured in France and 
Germany for rectilinear veneer saws; segmental saws are scarcely 
to be found in these countries. 

*Fig. 26 is the type of tooth habitually used by the Americans, on 
account of the great thickness of the blude; the teeth, instead of 
being set alternately as in England, are upset respectively with an 
instrument called a crotch-punch. In America the author has 
seen saws with false teeth inserted into the blades; it is claimed 
as an advantage that superior steel can be used for the teeth, and 
when worn out they are easily renewed. 

+Fig. 27 shows one mode of affixing and securing these teeth; it 
will be seen that the backs are concave so as to be capable of 
adjustment to the convex seat prepared for them; this preserves 
them in place where they are firmly retained by a small rivet half- 
and-half in the tooth and blade. 

Section III.--SHARPENING AND SETTING Mint Saws AnD 
Cross Cours. 

In the foregoing section the author has enlarged on theconfiguration 
of saw teeth only, irrespective of various processes through which 
they have to pass preparatory to their fitness for action. These 
pr , inated sharpening and setting, are indispensable 
to the efficient working of nearly all serrated instruments bearing 
any relation to the saw. The first operation consists in filing the 
teeth up sharp to certain angles and bevels. known beforehand and 
governed by circumstances; the second, of bending the points of 
the teeth to the right and left alternately, in such a manner as to 
present two distinct lines to the eye when directed along the cut- 
ting edge, and forming an edge somewhat exceeding the thickness 
of the blade itself. The purpose of this is, as before mentioned, 
to enable the teeth to cut a groove wider than the general thick- 
ness of the blade, so that frietion may be diminished and thereby 
the buckling prevented which would otherwise inevitably ensue. 
The true criterion of sharpening and setting is the perfection of 
the groove, discovered by glancing along the tooth edge, 
and which ought to be such as to allow a needle placed in it to 
traverse from end to end of the saw without falling out. There is 
no necessity to dwell long on the importance of correct setting; it 
is self-evident that the projection of any one tooth ae | its 
lateral line will cause the surface of the material acted upon to be 
scored and deteriorated in proportion; moreover, the saw is apt 


* Catalogue of Messrs. R. Hoe and Co., New York. 
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to run or deviate from a course; it draws into the stuff 
yg a mgs pane Abd most set, glancing off in a curve 
from its too rapid encroachment; when this occurs in sawing 4 
&e., the only remedy is either to detach the saws from their frame 
and reset them, or, as is usually the case, to alter the defect through 
the instrumentality of a snake set. 

Mill-Saw Vice.— It is essential in sharpening mill-saws to held 
them firmly and securely; for this purpose an appliance termed a 
saw-vice is employed. This consists of two cast iron cheeks or 
jaws, between which the blade is placed; two studs tapped into the 

ack jaw, after passing through the front one, are furnished with 
wing-nuts, by whose agency the vice is locked or ed as the 
case may filing the faces and tops of the teeth the vice is 
laced vertically; but in gulleting, on account of the excessive 
evel of the throats, it is arranged so as to be capable of variation 
to suitable angles. In order to attain this end the vice is hinged 
upon two small bearers at the extremities, which admit of its 
inclination towards the operator. A joggle is cast on the front 
cheek, beneath which a wedge may be inserted in order to diversify 
the inclination, according to the de; of level required. The vice 
is by means of two bolts passing through each bearer held to a 
wooden bench or trestle, about 3ft. high from the ground, which 
raises the tooth edge of the saw within easy reach of the operator. 
The length of the vice bears relation to the saw, being generally 
=v long to embrace the entire serrated portion of the 

ade. 

Cuages, Files, Sets, &c.—The thickness of saws is determined b 
guages, and not by means of the ordinary linear measure, or inc 
subdivision. Figs. 1 and 2, Sheet 3, illustrate two of these instru- 
ments; the first being termed a plate, the second a disc gauge. 
Steel is the staple of their construction. Holes of various sizes are 
first drilled around and near the e ; the next step is to saw a 
notch (called a shute or gate) from the edge into every hole, saws of 
the widths of the several notches being used; and lastly, Hel 
standard drifts are driven through the notches to eek the sides 
of the same and render them of uniform width. Each notch or shute 
is numbered and corresponds with the Birmingham gauge used for 
wire and plate-steel. As in sawing the production of a smooth 
surface is mainly influenced by the set of the teeth, it is found 
advisable to adopt some plan to prevent the undue deflection of 
any individual tooth. To fulfil this condition a small gauge of 
plate-steel, Fig. 3, is brought into service; three points are formed 
on each edge, two of which are advanced beyond the third in pro- 
portion to the required set; these two pins are placed against the 
saw blade, and each tooth is then set until it just touches the third 
pin; generally one edge of the gauge is devoted to the set for soft 
and the other for hard wood. 

The instruments that play a conspicuous part in the mechanical 
arts are files; their variety is almost infinite; but it will suffice 
for our purpose to give a sketch of those customarily handled 
by the operator in the preliminary process of sharpening. Figs. 4 
to 10 depict four orders of files, viz., flat, round, half-round, 
and triangular, The first of the series goes under the name of 
taper topping file; its ordinary length is 9in., but this may be 
increased or decreased according to the dimensions of the saws. 
Mill-saw files are in general thin, flat, and parallel, from 6in. to 
l4in. long, float-cut on the faces, and have either round cutting 
edges, as in Fig. 5, or smooth square edges as in Fig. 6. Roundor 
gullet-files, Fig. 7, are capable of variation in length from 5in. to 
10in., and are used, as their name implies, for the curvilinear 
spaces of gullet teeth. Sometimes, however, they are half-round, 
Fig. 8; in this case they are adopted by pit sawyers, as they may 
be then employed not merely for gulleting, but the flat face is 
found serviceable for filing the tops of the teeth, &c. These files 
are invariably blunt or parallel. 

The equilateral triangular files commonly pass under the 
appellation of three square files, and vary from about 3in. to 10in. 
long. For large saws they are almost parallel (Fig. 9), and, in 
common with other nearly parallel files, are termed blunts; they 
are generally taper (Fig. 10) for smaller saws and have very keen 
faces. The triangular file is exclusively used for angular teeth, 
as the gullet form of tooth will not permit its application. 
Previously to the process of re-sharpening it is necessary to have 
some guide to which the teeth may be filed in order that one be 
not more prominent than its neighbours; the operation by which 
this desideratuin is attained is termed topping or rubbing down, 
and is sometimes performed by passing a file divested of its 
handle lengthways two or three times over its teeth, so as to 
reduce those points which may be above the general level; the file 
wust be held quite square with the blade to diminish each point 
alike; but as this is rather difficult in practice, the following more 
efficaci arrang t is resorted to. Fig. 11 represents a plan, 
side, and end elevations of this apparatus, which is recognised 
under the name of topping-tool or rubberdown; its main features 
are two short round-ended files firmly secured to a block of hard 
wood by three countersunk-headed screws passing through a 
pressure plate on the top; a small piece of steel is interposed 
betwixt the files and the block in order that the former may not 
be compressed out of truth by any unequal tightening of the 
screws; a strip of steel is affixed to each side of the block, but 
not of sufficient width to reach the under face of the files; this 
space is retained so that in ranging the saw the lips of the set 
teeth may not approach the wood block and impede its progress, 

As before observed, the next operation performed on a saw, 
after having sharpened it, is to bend or set the teeth. This bending 
is sometimes done through the medium of a small round 
edged anvil or stake and adouble pane hammer; the saw is held 
with its cutting edge on the lancet ridge of the stake, and the 
teeth are with a gentle blow of the hammer bent over it. The 
curve of the stake in a great measure determines the extent of 
set, being more or less pointed, as soft or hard wood has to be 
sawn. When every alternate tooth on one side of the blade has 
been served as described the saw is changed end for end, and the 
intermediate teeth receive a like treatment. This practice mostly 
obtains for small saws that can be handled with facility, but with 
respect to mill and other large saws different devices are adopted. 
The saw is fixed in a vice and treated by means of an instrument 
called a saw-set, Fig. 12. This is a flat piece of steel with 
notches or shutes, similar to those of the Birmingham wire gauges, 
Figs. 1 and 2, and of widths to suit various saws; and is provided 
with a handle for the sake of convenience. When a tooth has to 
be set the point is inserted into the shute which best fits it, and 
the handle of the instrument 1s raised or depressed until the 
correct set is obtained. 

Figs. 12 to 18 exhibit certain varieties of sets, and comprise 
those generally employed in the operation of potting there are, 
however, numerous others of a more complex character, to 
describe which would be unnecessary and foreign to our purpose. 
Fig. 12, denominated ‘‘ the large saw-set,” is used for mill saws of 
timber frames, and is consequently made stiff and unyielding in 
proportion to the pressure it is called upon to resist. Fig. 13 is, 
on account of its screw-driver shaped termination, characterised 
as a turnscrew-set, and is found useful for extracting screw-plugs 
of loose riggers, kc. Fig. 14 is an instrument termed a fork- 
set; it is similar in all respects to the "anponanan with the excep- 
tion of having a notch or shute in the screw-driver end, which 
serves to vary the set whilst the saws are enframed. Fig. 15 
is a slide-set of ordinary construction; it derives its cognomen 
from a small brass sliding-piece that admits of movement from 
one end of the set to the other, but which may be secured at any 
spot by means of a thumb-screw. The intention of this slide or 
stop is to regulate the capee of set; it is fixed near the saw, and 
the handle of the set is depressed until the extremity of the slide 
touches the blade and stops all further movement. Fig. 16, the 
hand-saw set, is specially employed for setting that order of instru- 
ments from which ite appellation originates. Figs. 17 and 18 
delineate the type of sets ordinarly in service for setting mill saws 
of deal frames. From timetotime it occurs that enframed saws whilst 
in action meet with knots or other hard substances whereby their 





set is somewhat depreciated—a defect which if not 
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remedied causes the saw to wander and swerve from its correct 
‘course. In order to obviate this without the necessity of ex- 
tracting the blades from the frame, an operation consuming both 
time and labour, an instrument, Fig. 19, of serpentine form, and 
designated as a snake-set, is brought into requisition; notches are 
cut in the ends, the latter being of taper figure to admit of their 
readier insertion between the blades. The set is shaped like an S 
spanner, so as to clear the sides of the swing-frame or the fence 
i which the timber slides. 20 is descriptive 
of an instrument habitually used in America for setting; 
it is denominated a crotch-punch, and is made of hardened 
steel. A groove is cut in the largest extremity, a little convex 
lengthwise, so that when bl - gag is-placed against the point 
of any one tooth and struck with a hammer, that tooth is im- 
mediately spread from the centre both ways. yf 

Having considered the multifarious devices incidental to the 
processes of sharpening and setting, the next proceeding will be to 
examine their purposes and practical application. Firstly, 
the saw-blade A fixed perpendicularly in the vice with the 
teeth upwards; the latter are then topped or rubbed down, to 

roduce little facets, that serve as guides to deter the operator 
hon filing any one tooth shorter than another. To insure the 
sae ye action of the saw it is yyy that no individual 
th should intrude itself beyond the line running through the 
vertices of its companions. To accomplish this condition a 
topping file without a handle is occasionally adopted, but, as per- 
viously observed, this project is best effected by using the topping 
tool or rubber-down, Fig. 11, which, from the character of its con- 
struction, allows the file to be held perfectly oqeere with the 
blade, so as to reduce all the lips of the teeth alike; his instrument 
is manipulated by approximating the thin strip of steel on one side 
of the wooden block to the superficies of the saw-blade, at the 
same moment the round-ended file just above the steel strip is 
brought to bear on the teeth, along the tops of which it is ranged, 
until the whole are reduced to a general level. 

Sequential to the process just noticed is that of filing the aon 
of the teeth, whereby the new point of each is made to fall as 
nearly as possible upon the centre of the little facet exposed by 
the rubber-down. It is indispensable that the facet does not quite 
disappear, but remains as an index to denote that the teeth are as 
seoely as possible in a line, that each may fulfil its share of the 
work, 

In sharpening certain saws—as, for instance, the American bird- 
tail (Fig. 26) and some others for metal—the file is ee | held 
square with the blade, whereby every tooth is sharpened alike 
and in direct progression—that is, in the order 1, 2, 3, 4, but with 
nearly all other varieties the file is inclined so as to produce 
angles and bevels essential to the instrument’s effective working. 
In this case the teeth are first sharpened alternately, or in the 
order 1, 3, 5, 7, &c., the blade is then turned end for end, and the 
intervening teeth, or 2, 4, 6, 8, meet with similar treatment. It 
is not imperative that the teeth be filed alternately and the saw 
reversed; in fact, some pit sawyers prefer to sharpen them in 
direct succession, and from one side only, although it demands 
considerably more practice, on account of the necessity of subject- 
ing the hand to various inclinations of an awkward character; and, 
moreover, it is always better to file the tooth that is bent from the 
operator, and not the one leaning towards him, as the latter 
under the action of the file produces a disagreeable and screech- 
ing noise, and likewise tends to strip the file, instead of itself 
being reduced. A marked contrast is generally visible in the 
modes of filing saws for cross-cutting and those for ripping, arising 
from the difference existing between the principles that influence 
the forms of teeth intended to divide the texture transversely and 
those that remove or separate the fibres longitudinally. The 
former are constructed to operate upon the material in two direc- 
tions, whereas the latter will permit of traverse onlyin one. This 
difference is clearly illustrated with respect to cross-cutting saws 
by referring to Fig. 7. The right of each alternate tooth, that is, 
the sides 1 and 5, are first filed with the horizontal angle denoted 
by A, and then 2 and 6 opposite sides of the same teeth, with the 
reverse inclination B. The blade is then turned end for end, and 
the remaining teeth are then subjected to a like process, that is, 
the sides 8 and 4 are first filed, and 7 and 3 follow next. In this 
operation four ranges are required: the first and second on one side 
of the blade, and the third and fourth on the other, after its 
change of position in the vice. In the ripping-saw, Fig. 12, which 
cuts in one direction only, the faces 1, 5, &c., are first filed until 
the little facets produced by rubbing down are scarcely seen; the 
file is then made to take the sides 2, 3, &c., of the work, until the 
remaining half of the facet almost disappears. The two sides 
6, 7, and all the others, are similarly filed in pairs. The latter 

rocess reduces the second series of faces 3, 7, &c., to their proper 
evels, after which the blade is reversed, and the tops 4, 8, &c., 
alone are left to be filed. The first course takes the face only of 
each alternate tooth, the second course the back of the former and 
face of the next tooth at one process, and the third range takes 
the top only of the second series, and completes the work. 

The diagram Fig. 17 explains the method employed for sharpen- 
ing gullet teeth. In these, as before explained, large curvilinear 
hollows occur, in the formation of which the faces of the teeth 
also become hollowed, so as to make the projecting angles acute. 
The tops, 4, 8, &c., are first filed, after which the vice is inclined 
towards the operator, and the gullets 3, 7, &c., treated, thereby 
giving the face of each tooth that intricate curvature so character- 
istic of this order of saw. The file should not be quite so large as 
the gullet. It is therefore — that it be applied in two 
positions—first upon the face of one tooth, and then on the back 
of the preceding one. The alternate teeth having been sharpened 
the remainder are completed after the saw is reversed, thus 
necessitating four ranges in all. The angles of the tops and faces 
of the teeth are considerably modified, according to circumstances, 
hard wood demanding less inclination than soft. Similar remarks 
apply to the setting. When the tops of the teeth are filed ex- 
tremely bevelled as compared to the faces, the tips become exces- 
sivély sharp, and are then said to have needle points. Generally 
sp€aking, sawyers are not amicable to needle ociata, although the 
sufface produced on the timber is exquisite, but unfortunately 
their acuteness is quickly dispelled on meeting with any knots or 
other tough substances, and incessant re-sharpening is the result. 

The next process in preparing saws for work is that of setting. 
This is accomplished in various ways, but principally through the 
medium of some of the sets illustrated in Sheet 3. The 
tooth to be operated upon is inserted into one of the notches best 
suited to it; the handle of the instrument is then depressed until 
the tip of the tooth touches the pin of the set gauge, which is to 
govern the extent of set required. The fifth and final process that 
mill-saws undergo previously to being started to work, is their 
attachment to the swing frames intended to carry them, and 
which will be referred to in another section. 
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vehicles.” 

1774, DAVID SOWDEN and REUBEN CALVERT STEP , Bradford, York- 
shire, ‘‘ Improvements in looms for weaving.” 

1775. Sir THOMAS TANCRED, Rose Wood, Pangbourne, near Reading, Berk- 
shire, “ Improvements in the construction of beehives.”— Partly a communi- 

cation from Pfarrer Dzierzon, Carlsmarkt, Silesia, 1 Prussia.—1i7(h June, se 

1781, JOB EDWARDS, Wednesbury in lifts o: 
cages and tubs for raising por mk den from pits or mines, and for other pat 
poses.” —18th June, 1867. 

1788. LOUIS SIMON, Hutchinson- street, Wilford-road, Nottingham, “‘ A new or 
improved machine for bronzing.” 

1790. JOHN COPPARD, Park-street, Upper-street, Islington, Middlesex, “ Closing 
of doors, windows, and other such apertures with a spring when necessary to 
close them by such means.” 

ford, ** in stop blocks 
is 


13th June, bap i 
ts in 























1793. HENRY COLUMBUS HuRRY, H 


constructing an A , Or disc valve, according to this invention, 
the inventor secures the spindle of the valve to an elastic cover 
which may be com of one a series of elastic other discs 


y 
valve, and being of sufficient area to balance the pressure on the valve. By 
making this elastic cover steam and fluid tight the necessity for stuffing boxes 
is avoi 
741. W. HAMER, Manchester, and J. DAVIES, Rowden, Cheshire, “‘ Supplying 
heated air to furnaces and fires.” —Dated 14th March, 1867. 

This invention consists in arranging pipes of fire-clay, or other suitable 
material, and of suitable form, in the flue or flues which canduct the heated 
gases and other products of the combustion of the the fuel from the fires to the 
chimney and open air; or these pipes may form a part of the fiues, — 
may be formed in the chimney or in the side walls of the fire-places, so tha’ 
they are heated by the passing products of combustion. pes com 
manicate by one end with the open air and by the other end with fire, and they 
form the only inlet by which air is admitted. The air becomes heated in 
passing through these pipes, and impinges on the fuel in a heated state, and not 
in acold body, as heretofore. This tus is also applicable to the consump- 
tion of smoke, for which purpose the inventors arrange it as follows :—In con- 
nection with "the pipes above described they arrange perforated pipes = 
the sides or back of the grate or over the fire, which, on becoming heated 
the fire, impart a high degree of heat to the = gases, and by pomcer 
heated air through the perforations at the same time materially assist the con- 
sumption of these gases and the other a products of combustion 
commonly called smoke.— Not proceeded with. 

747. E. P. PLENTY, Newbury, Berkshire, “ Steam engines for the propulsion of 
boats and other vessels.”— Dated 15th March, 1867. 

Instead of placing the cylinder and crank frame or supports at the fore end of 
the boiler and separate therefrom, as is usually the practice in arranging engines 
for boats and other small vessels which are propelled by means of a single shaft, 
the p tee attaches the same to the after end of the boiler, and the pumps are 





and buffer stops to be used upon railways, part “of which imp 
also applicable to the working of points op railways.”— 19th June, 1867. 

1803, HENRY KINNAIRD YORK, Cardiff, *‘ Improvements in the manufacture 
of steel.” —20th June, 1867. 

1819. GEORGE DICKIE, Kilwinning, Ayr, N.B., “ Improvements in the manu- 
facture of illuminating gas.”—21st June, 1867. 

1828, THOMAS WILSON and WILLIAM HALL, Newcastle-upon-Tyne, “ Im- 
provements in machinery or apparatus for raising and forcing water and 
other fluids.”—22nd June, 1867. 

1832. JOHN HENRY KEARNS, Bennett’s-hill, St. Pauls, London, “A diary 
blotting pad.” —24th June, 1867. 

1846. THOMAS CROW, West Ham, Essex, ‘‘ Improvements in the manufacture 
of illuminating gas from gas tar, oil, or from gas tar.”—25th June, 1867. 

1858. JOSIAH HUMAN, Osnaburgh-stréet, Euston-road, London, ‘ Improve- 
ments in breech-loading cannon and fire-arms.”—26th June, 1867. 

1874. CLINTON EDGCUMBE BROOMAN, Fieet-street, London, “ An improved 
regulating jupon.”—A ion from Paul de Plument de Bailhac, 
Paris.—27th June, 1867. 

1918. FREDERICK TOWNS POLLARD, Holbeck, near Leeds, Yorkshire, “ Aa im- 
proved bench dog or bench hook. Ist July, 1867. 

1936. HENRY DAVEY and DAVID DAVY, Sheff in centri- 
= governors and means of governing steam alae engines.”—3rd 

1867. 

1956. PAUL FRANCOIS TRANCHAT, Passage des Jardins, Paris, “ Improve- 
ments in machines for manufacturing circular cutters and milling tools.”— 
4th July, 1867. 

2346. FRANCIS HERBERT WENHAM, Union-rvad, Clapham, Surrey, “ Improve- 
ments in heated air engines.”—15th August, 1857. 

2674. CHARLES RITCHIE, Brixton, Surrey, “ Improvements in apparatus for 
regulating automatically the supply of gas, air, and water, or any one or 
more of them, to steam boilers heated by gas or otherwise, and for utilising 
the heat of the gases produced or heated by combustion.”—23rd September, 





1867. 

2734, FREDERICK MEYER and WILLIAM WAINWRIGHT, jun., Paradise-street, 
Lambeth, Surrey, ‘ in the of candles and in 
moulds for the same.”—27th September, 1867. 

2740. GEORGE RODOLPH SOLOMON, jun., Liverpool, ‘‘ Improvements in appara- 
= for registering passengers travelling in public vehicles.” —28¢h September, 
1 





7. 

2748. CHARLES POWELL JONES, Peckham, Surrey, ‘‘ New or improved appara- 
tus for removing ‘adhering matters from the bottoms and sides of ships, or 
other vavigable vessels whilst at sea.”—30th September, 1867. 

= JULIUS GUTMANN, Berlin, Prussia, “ Certain improvements in sewing 

achines.”’ 

2796. JOSEPH OFFORD, Wells-street, Oxford-street, London, ** Improvements in 
—s and other carriages, and various parts of the same.”—4th October, 
1867 

2820. HENRY TROTTER, Buglawton, near Congleton, Cheshire, ‘‘ Improvements 
in the manufacture and packing of fire-lighters and artificial fuel.”—7ih 


, 1867. 
2859. JuLIUs BRONNER, Frankfort-on-the-Maine, “ An improvement in the 
construction of gas burners.””—11th October, 1867. 
2879. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, “ Improvements in electric telegraph apparatus.”—A.communica- 
tion from Elisha Gray, Oberlin, Ohio, U.S.—12th October, 1867, 


All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commisioners of Patents, within fourteen days of its date. 


List of Gpscifentions. Ry during the week ending 
rT, . 

572, 10d.; 671, 4d. ; 674, Ad. 1078, 8d.; 679, 6d.; 680, 4d.; 681, 4d. ; 682, 4d.; 

683, 4d.; 684, 4d.; 085, 4d.; 686, 4d.; 687, 10d: ; 688 688, 4d.; 689, 4d.; 690, 4d. ; 


10d.; 708, 84.; 709, 4d.; 711, 8d.; 712, ‘4d.; 718, 4d. ; 714, 4d.; 715, 10d.; 716, 
4d. ; 718, 8d.; 719, 10d.; 720, 8d.; 721, 4d.; 722, 4d.; 723, &d.; 724, 4d.; 725, 
10d.; 726, 6d.; 727, 10d.; 728, 10d.; 729, 6d.; 730, 1s.; 731, 4d.; 732, 4d. ; 733, 
4d. ; 734, 4d. ; 735, 4d. ; 737, 4d. ; 738, 1s.; 739, "ad.; 740, 4d. ; ; 741, 4d. ; 742, 
4d; 743, 4d.; 744, 4d.; 746, 4d. 3 747, 10d.; 748, 4d. 749, 4d; 750, 6d.; 
751, 4d.; 752, 4d. 753, 10d.; 754, 4d; 755, 6d.; 757, 28.; 760, 6d.; 768, 8d.; 769, 
6d.; 772, 8d.; “3 788, 8d, 804, 8d.; 826," 8d.; 827, 6d.; 1100, 10d.; 1150, 8d. 





*,* Specifications will be forwarded by —_ from ~~ Patent-office on receipt 
of the amount of price and postage. Sums 8. Must be remitted by 
Post-office Order, made payable at the Post-office, * High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent-office, Southampton-buildings, Chan- 
cery-lane, London. 


ABSTRACTS OF SPECIFICATION: 8. 


descriptions are made from A ts prepared a THE 
ENGINEER, at the office of her + Wavetys Co Commissioners of P 


Class 1—PRIME MOVEBS. 
Including Fixed Steam and other Engines, Horse, } gaa and 
Water Milis, Gearing, Seti, Fittings, dc. 
700. R. WILSON, Paticroft, near Manchester, “ Governors of steam and other 
motive power engines = Dated 12th March. 1867. 

This invention relates to centrifugal or ball governors. In governors of the 
usual construction the rods of the balls are jointed to a stud coin- 
ciding with the axis of the vertical shaft, or to studs passing through a cross- 
head projecting from the shaft, the joints of suspension being at the same sides 
of the shaft as the balls. This invention consists in connecting the suspension 
rods to the studs of a crosshead, with the points of suspension at jthe opposite 
sides of the shaft to the balls; the suspension rods thus cross each other at a 
point coinciding with the axis of the shaft. By so connecting the suspension 
rods to the vertical shaft the cone indicated by the plane of in of the balls 
remains of the same, or nearly the same, height, and the requisite expansion or 
contraction of the balls for closing and opening the throttle valve is obtained 
with the slightest variation in the speed of the engine to be governed.—Not 
proceeded with. 





703. B. P. WALKER, Wolverham “ Valves steam and other pure 
poses.” — Dated 12th March, eer “oy — ” 
This invention relates to the slide valves and corresponding valve ports or 
passages of steam engines, and also to conical or disc valves for regulating the 
flow of steam and other fluids under pressure, and has for its object the 
partially or wholly balancing pressure on such valves. In constructing 
and arranging a slide valve and ports according to this invention, in place of 
disposing the steam and exhaust ports of the cylinder face with their = 
length at right angles to the movement of the valve, the patentee proposes to 
arrange the exhaust port with its — —— at right angles to the steam 
ports, and in the direction of the motion of slide valve. The slide valve, in 





driven from a crosshead either above or below the cylinder. The cylinder and 
crank frame being thus attached to the boiler all the steam pipes can be placed 
inside the smoke-box and boiler, thus in a great degree preventing evaporation. 
The smoke-box is surrounded by a double shell or casing so as toleave a space 
or chamber entirely surrounding the same, and which space or chamber is filled 
with water up to the level of that contained in the boiler, the remainder thereof 
being occupied by steam, thus preventing the radiation of a considerable 
amount of heat from the smoke-box, and allowing it to be more effectually 
insulated by felting or otherwise than can ordinarily be the case, the consump- 
tion of fuel being at the same time greatly lessened. 

755. W. R. LAKE, Southampton-butidings, Chancery-lane, London, “ Rotary 

engines and pumps.”— A communication.— Dated 15th March, 1867. 

This invention relates to that class of rotary engines and pumps in which use 
is made of pistons arranged to rotate on two separate shafts in connection with 
each other in a casing formed by the intersection and junction of parallel 
cylinders, in which casing all of the interior surfaces of the said cylinders are 
preserved, except such as are removed by their intersection, so that the whole 
casing, considered as a unit, is unlike an oval, or an approximation to an 
ellipse, in having inward projections in the line of its minor or conjagate 
diameter. The said invention consists ly in the combination with such a 
casing of two rotating shafts with pistons therein, having the following pecu- 
liarities of arrangement and form or construction, viz., an arrangement of two 
or more pistons upon each of the two shafts of an engine or pump in such a 
manner that a substantial balance of the pistons is obtained as respects their 
weight and momentum and the pressure exerted thereupon to force them 
radially outward against their casing, and a construction of each of the said 
pistons with surfaces of considerable area concentric with the axes of their 
rotation, when such surfaces are jointed by curves of such form as will ensure 
contact of the surface of one piston with the surface of the other piston, which 
may be adjacent thereunto in - e-canme of the machine. 


756. T. COWBURN, Manch is in boilers or steam ors, 
and in valves or plugs mae therewith. ”. — Dated 16th March, 1867. 

In this improved fusible valve the plugs of fusible metal are suitably formed 
for driving or otherwise fixing into the ends of tubes of copper, brass, or other 
suitable metal, a plug being driven into one of each tube. The tubes may be 
inserted and suitably fastened in holes made in the crown of the boiler or 
heater, or in any other ordinary or suitable tion, or may be fitted into a 
fixing bolted or otherwise fastened to the boiler in the desired position. The 
tubes may be employed either separately or in sets of two or more, as required, 
the upper part of each tube containing the plug projecting into the water or 
other liquid, and the lower end projecting into or towards the furnace. In 
order to admit of the fusible plugs being renewed without having to enter the 
boiler the patentee sometimes carries the upper part of the tube, or a tube or 
rod attached thereunto, through the steam to the outside of the boiler, 
and into a box attached to the shell of the boiler, and fitted with a cap capable 
of being readily removed to obtain access to the interior of the tube. The tube 
is tapered at the lower part or made smaller in bore at the part required to be 
occupied by the plug, so that the plug of fusible metal may be dropped into the 
tube and driven into position, or the tube may be readily withdrawn for the 


757. T. DUNN, Pendleton, Lancashire, “ Boilers and ae Sor generating 
steam and evaporating fluids.” —Dated \6th March, 186 
This invention cannot be described without reference to tbe drawings. 


Class 2.—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
— sens de Fittings, Sailing Vessels, Boats, Carriages, Carts, 


695. — — The Broad Hellingly, Sussex, ‘‘ Construction and adjustment of 
horse shoes.””"—Dated \\th March, 1867. 

‘This improved shoe, instead of being formed in one piece in the usual 
manner, is a compound shoe. The inventor proposes to construct a plate or 
false shoe of a suitable outline or form of thin metal, the extremities of the heel 
being raised or made thicker than the other part. This plate is to be firmly 
fixed to the hoof by nails or screws, and by a slot fitting on a square projection 
at the heel of the false plate, and a layer of gutta-percha, india-rubber, or other 
suitable material may be placed on the false shoe, filling up the space to the 
level of the raised heel pieces. He then forms the outer or true shoe in three 
sections—a front or toe-piece and two side-pieces. The two side pieces are 
formed with angular Tecesses in their forepart, in which a metal tongue or 

ig plate is ped out in order to register, and be inserted into corre- 
sponding angular extremities of the front or toe-piece and into recesses formed 
therein. These side plates are fixed to the false shoe by means of nails or 
screws, and by a square projection on the india-rubber or other material inter- 
vening. The screws or nails penetrate into the hoof. The toe-piece has a 
vertical projection in the centre which fits in a recess in the front of the hoof. 
To the rear of this projection a horizontal plate is rivetted, extending to the 
width of the bar forming the shoe, and through the plate and shoe a female 
screw thread is drilled. The toe-piece is then also secured to the false shoe by 
the insertion of the horizontal plate through a slot or groove formed on the 
upper surface of the false shoe in the centre, and by means of a screw passing 
through the plate and through a hole or opening cut in the india-rubber or 
other material, and through the false - but not into the hoof, which is 
slightly hollowed out at that part. B: is arrangement it is evident that a 
slight extent of yielding to the shock > te of the shoe on hard ground is 
afforded. The toe-piece may of course be further secured by screws or other 
fastenings, and the angular extremities fitting in the recesses of the side-pieces 
entirely prevent the possibility of lateral displacement. When the toe-piece 
becomes worn it may be readily removed and a new piece substituted, and in 
frosty weather the toe-plate may be removed and a roughened plate substituted. 
In like manner the side plates may be removed and others substituted, and 
then several plates are worn. They may be united two and two by welding 
to form new plates.—Not proceeded ‘with, 











Class 3.- FABRICS. 
Including Machinery and Mechanical Operations connected with 
op 3 Manufacturing, Printing, Dyeing, and Dressing 


“ Drying threads and fabrics.” —A com- 
— Dated 1th Maven 1 1867. 


This improved apparatus may be modified in shape and disposition, accord- 
ing to whether itis intended to dry threads or fabrics, but its principle consists 
always in the application of different elemen 


the said threads or fabrics, such as the application of centrifugal force resulting 
from the motion imparted to the apparatus, or any other movement. 
711. W. TRIMBLE, Glasgow, ‘‘ Preparing flax, hemp, China grass, Sormium 
tena. jute, and other vegetable forous Substances for spinning.” —Dated 12th 
The patentee claims an arrangement of apparatus and order of process by 
means of which the sliver is repeatedly the drawing rollers with 
the same end foremost, thereby preventing the injury of the fibre caused by the 


698. W. CLARK, Chancery-lane, 
munication. 





712, W. HALL, Bradford,“ Apparatus for winding and twisting certain species 
of yarns.”~-Dated 12th March, 1867. 

It is well known that by the existing methods the processes of winding and 
twisting are performed on two different machines, as involving two separate 
and distinct operations, and, consequently a considerable amount of labour is 
requisite to accomplish the desired result. To simplify these processes is the 
object of this invention. For this purpose the inventor effects the two opera- 

what 
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as follows:—Assuming, for example, that it is required to wind 
yarn with cotton yarn, he places a cop of angola yarn upon a 
creel . h each hollow stud or piston, passes it through the 
same, and there unites it with the cotton yarn carried by the spoul on the 
lower or fixed spindle, thence passes it over a friction bar placed just above it, 
and under another friction bar placed in proximity to the spindle above it, and 
same. The machine being set in motion the 
_ accomplished upon the angola yarn coming 
in contact with the cotton yarn, the winding process being effected by the 
upper spindle, the shape of cho apedt being formed by a cup having a vertical 
slit and the usual lift motion.— Wot vpntam. 


Class 4. - AGRICULTURE. 
Including Agricultural ~—— Windlasses, Implements, Flour 


725. G, RUMBELOW, and H. expat "Bury St. Edmunds, “ Rollers for rolling 
land.” —Dated \3th March, 186 

This invention has for its — itaprovements in rollers for rolling land, and 
in carrying out the form the roller of a number of 
rings mounted on an axle, and A ae to lubricate the bearings on the axle 
it is made hollow, and is partly filled with oil, which may be introduced at one 
end. This axle is perforated on the hinder side with holes in each bearing, 
from which holes, however, the oil does not escape, or escapes only in a small 
quantity, whilst the implement is in use, because the holes are then above the 
level of the oil, but by tilting the frame when the implement is out of use the 
holes can be brought to the bottom, and then the oil flows freely into the bosses 
or bearings. In order to scrape the surface of the roller the patentees mount an 
axis on the frame at the back of the roller, and parallel to it. On this axis a 
number of small scrapers are mounted, so as to be able to turn upwards, but 
they are prevented dropping beyond the horizontal position by a bar on which 
they rest, and the bar is placed between their axis and the surface of the 
roller. The ends of the scrapers do not touch the roller, but they come 
sufficiently close up to its surface to remove the adhering earth. The scrapers 
are held down to the bar on which they rest with sufficient force to ensure their 
cleansing the roller by a rail passing along the top of them; this rail is carried 
by lever arms to which springs are attached, so that it may allow the scrapers 
to lift should any heavy strain come upon them from a stone becoming jammed, 
or from any other cause. 
734. H. SMITH, Much-Hadam, Herts, “ Preparing a and mangel wurzel for 

the food of animals.”— Dated 14th March, 186 

For these purposes the turnips and mangel el are reduced into a pulp, 
and then subjected to heat to drive off the water and to dry the same, when 
the pulp will be in a more suitable condition to feed animals, and will be found 
to be more productive of fat than turnips or mangel wurzel eaten in the raw 
state.—Not proceeded with, 


a 








Class 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &e. 
72%, W. E. NEWTON, Chancery-lane, London, “ ae of theatres, churches 
&¢,."—A communication — Dated 13th March, | 
The method by which these improvements ony cancted is by the aid of 
a wool, —t or other suitable porous subst The 
y be in the fc ing manner :—Within a box or framework {s 
pre a wire cage, the interstices of which are sufficiently large to admit of 
the free passage of air. This cage is filled with sponge, wool, or other suitable 
substance, which is kept saturated by means of water or other liquid conveyed 
to the cage (and allowed to spread itself over the sponge or other substances) 
by means of perforated tubes. On the opposite side of the cage is fixed a fan 
for the purpose of exhausting the air from the cage, and thus keeping up a 
current of air. This fan communicates with the cage by means of a branch 
pipe. In order to prevent the sponges from settling down and lying flat, they 
are kept in their places by means of coiled steel springs. The liquid to saturate 
the sponge is supplied from a reservoir or cistern placed above the apparatus, 
80 that when a cock is turned on the water or other liquid will naturally force 
itself through the sponge or other suitable material.— Not proceeded with. 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, de. 
717. M. A. F. MENNONS, Southampton-buildings, Chancery-lane, London, 
“ Emprovements én breech fire-arms and in cartridges for the same.” 
communication.— Dated 13th March, 1867. 
This invention cannot be described without reference to tho drawings, 


Class 7—FURNITURE AND CLOTHING. 
ee Cooking Utensils, Upholstery, Ornaments, Musical Instru- 

ments, Lamps, Manufactured Articles of Dress, &c. 
746. W. iH. GRAVELY, and J. EWING, Upper East Smithfield, London, “ Steam 

and baking ——— *— Dated 15th March, “er 

This invention consists in constructing steam cooking and baking apparatus, 
as hereinafter po nse The inventors construct a vertical or other boiler 
with apertures at two opposite sides for allowing the heat after heating the 
boiler to pass under hot plates and round ovens for roasting or other purposes. 
Behind the boiler they construct a series of superposed baking ovens, the 
bottoms of which are composed of tubes or hollow plates through which the 
steam from the boiler passes so as to heat the ovens. The steam after heating 
these ovens may next be utilised for heating coppers, and any steam which may 
be condensed is conducted to a tank below, from whichit may again be supplied 
to the boiler; the same water bein, - J thus used continually, all incrustation is 
avoided. The products of combustion, after heating the hot plates and roasting 
ovens are carried up flues at the angles of the boiler, and thence into the up- 
take. Small boilers for heating liquid for ordinary purposes, and heated by the 
steam may be placed above or alongside the baking ovens, or at other conve- 
nient parts. A small engine is fitted to feed the boiler with water from the 

tank before referred to, or other source of supply.—Not proceeded with. 


Class 8.—CHEMICAL. 
Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 


Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, rement, Paint, Paper, Manures, &c. 


707. J. F. BRINGES, Fieldgate-street, Whitechapel, "London, ‘* Apparatus for the 
manufacture and re- of animal charcoal, and for distilling shale 
and other like substances.”— Dated 12th March, 1»67. 

This invention relates to a peculiar construction and arrangement of 
machinery or apparatus intended to be employed in the burning of bones for 
the manufacture of animal charcoal, and for the re-burning of animal char- 
coal, and which is applicable also to the distillation of shale and other sub- 
stances, with a view to the obtainment of products therefrom, and consists 
of an improved mode of or means for traversing the material or substance 
under treatment through | the retort in which it is contained. In carrying ovt 
the i er to employ one or a series of horizontal 
or cylindrical ret made to revolve continuously i in one direction, or to receive 
a circular reciprocating motion on the axial centre line of the retort. These 
retorts may be set in any convenient manner, but he prefers to set them in the 

manner shown in the drawings accompanying the specification of his patent \ 
of December Ist, 1864 (No. 2695). Each retort is provided on its inner circum- | 
ference with a series of longitudinal ledges or ribs which serve as lifters for | 
elevating the material under treatment, and allowing it to descend in the form 
of a shower on 
descends from these it falls upon a series of inclined deflecting 
plates, which are carried by a central stationary shaft inside each retort, 
and is by them deflected towards the discharging end of the retort. By 
placing these deflecting plates at greater or less angles, it is obvious that the 
passage or traverse of the materials through the retorts will be expedited or 


721, J. HAMILTON, Glasgow, iM Artificial material to be used for producing 
illuminating purposes.” —Dated 12th March, 1867. 6 
Nee Se ne Cae SENS Gees or entent 
bituminous coal with tar or pitch iting from t 
or other residua of yy oil or a or other regretaie Saeemate which 
mixture or compound is to be used for the p The 
residua may be used either capanuieay or together in tee following pr propections, 
viz., from ee Sh forty gallons of residua to one ton of firmly-ground or 
bituminous coal. The admixture is ultimately combined either in 
a hot or cold state in a pug mill or other suitable combining machine; and it 
is advantageous to the compound after being mixed to remain undis- 


























to the bottom of the retort again. As the material , 
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distillation, as by being allowed to settle a more complete mixture of the 
ingredients 
728. B. PLATT wes bes Separate for to mamppurtare of GANS Af Bn" 

—Dated 13th A 

The patentee in’ the powdered an open- 
ing or openings in the top of the chamber, as described forth ; Secondly, 
the use of grooved or fluted spindle in the throat of the chamber 


for reguiating the supply of powdered lime, as ribed and set forth; Thirdly, 
the use of the oblique shelves, down which the powdered lime slides, as described 
fnd set forth ; Fourthly, giving a vibrating or “Jjoggling” motion to the 
oblique shelves, as described and set forth; Fifthly, withdrawing the lime after 
deing saturated, or§partially saturated with the chlorine gas from the bottom of 
the chamber, as described ; Sixtbly, the use of elevators for raising the powdered 
lime, whether y saturated or otherwise, to enable the same to pass 
through the chamber with slight labour, as described; lastly, the continuous 
manufacture of the chloride of lime or bleaching powder, and the general com- 
bination and consteaction of the apparatus therefor, as described and set forth. 

724. M. HENRY, Fleet-street, London, ‘ Supplying beer and beverages to the 

."— A communication.— Dated 13th March, 1867. 

This invention consists in combining apparatus in such manner that, as the 
beer or like beverage is pumped, drawn, or supplied from the cask or barrel into 
a drinking glass or other vessel or receiver, a jet of aerated or gaseous ‘fluid 
shall be punp<d or introduced therein at the same time.—Not proceeded with. 








COMPLETE SPECIFICATIONS. 


1763 W. R. LAKE, Chancery-lane, London, “ Railway carriages.”"—A communi- 
cation.— Dated \7th June, 1867. 

‘This invention consists, chiefly, in the application of friction rolls,to the 
peripheries of the wheels of railway carriages, the axles being supported in 
vuitable guides which serve to retain them in place, while the entire weight is 
#ustained by the friction rolls. The said invention also co in the novel 
Construction and arrangement of a brake designed especially to be used in 
connection with the said friction rolls. 

1825. R. W. MORRELL, Bradford, “ Dyeing black upon certain mized textile 
Se made of worsted, alpaca, or mohair, woven in combination with 
cotton.” — Dated 22nd June, 1867. 

This invention consists of certain improvements in the dyeing of such 
textile fabrics generally made at Bradiord, in the county of York, known 
commonly by the name of Bradford goods, but are classified under the names 
of alpacas, or goods made of alpuca, weft and cotton warp, or worsted 
warp and cotton weft, which are also known under the names of Cobourgs, 
Orleans, Albert cords, summer cloths, veronas, umbrella cloths, figured 
Orleans, barotheas, Balmoral crapes, Russell cords, double twills, Thibets, 
Italian cloths, union camlets, and cotton weft lastings; also mohairs or 
goods made of mohair weft and cotton warps. These improvements mainly 
consist in an additional process of dyeing a more permanent black than has 
hitherto been accomplished by the methods now practised by the trade. The 
‘patentee claims, First, the dyeing of the materials for such fabrics as are 
herein described, either in the warp or weft, or both, with the woad and 
indigo process (separately or in combination), in addition to the ordinary 
process of dyeing to ensure a faster and more intense colour as a black than 
the ordinary methods of dyeing will effect, as is fully described and set forth. 
Secondly, the dyeing of ‘*pieces” as described having white or undyed 
cotton warp or weft, with woad or indigo sep ly or in in 
addition to the ordinary process, in order to obtain a more intense black on 
the cotton portion of the fabric for the purpose of dispensing with the use of 
oil or glycerine, for bringing upthe colour upon the cotton portion of the 
fabric, as is now commonly practised. 

1832. J. H. KEARNS, St. Paul's, London, “ Diary blotting pad.” —Dated 24th 
June, 1867. 

This invention consists in combining in one pad an ordinary blotting pad 
with a diary, in such manner that the diary being affixed to the blotting pad 
is immediately available for recording memoranda. 


1863. W. R. LAKE, Chancery-lane, London, “ Churns.”—A communication.— 
Dated 26th June, 1867. 

‘This invention relates to the construction of a churn wherein the butter is 
produced hy the combined action of revolving wings formed of wire gauze, 
and a series of obliquely arranged arms and paddles attached to a horizontal 
sbaft. The said arms and paddies are enclosed in a box of suitable construc- 
tion, and the gauze wings are arranged within another parallel box provided 
with an aperture for the introduction of the milk, and communicating with 
the other box through an opening covered with wire gauze. The invention 
cannot be described without reference to the drawings. 


1864. W. It. LAKE, Chancery-lane, London, “ Cotton gins.”—A communica- 
tion.— Dated 26th June, 1867. 

Cotton’gins, wherein a longitudinal har or plate is employed in connection 
witha single roller, are objeciionable for the following reasons :—It is necessary 
that the plate should be held up forcibly against the roller, in order that the 
cotton may be drawn in and fed forward between the said; late and roller 
while the seeds are being removed by the comb or stripper. The friction 
thus produced beats the roller, and frequently softens it to such a degree that 
the fibres of the cotton adhere to and are wound around the roller, thus 
interrupting the uniform feed of the cotton, and rendering it liable to take 
fire. To obviate these difficulties is the object of the First part of this 
invention, which consists in the employment of a pair of rollers in connec- 
tion with a longitudinal bar or breast beam, of such form that, when pressed 
up against the rollers, no more of the surfaces of the bar and rollers come in 
contact than what is just sufficient to hold the cotton while the comb is acting 
upon the seed, the contact of the two rollers chiefly serving to feed the cotton 
forward. By this means nearly double the amount of work is performed 
than by the ev ployment of cotton gins of the o construction. 
Furthermore, in the cotton gins now in use, a revolving fan, ora revolving 
or stationary brush, has been employed for removing the cotton after it has 
been ginned from the fied rolls. This brush is objectionable for the reason 
that it soon becomes clogged, and requires constant cleaning, while the fan 
occasions much dust, and both the revolving brush and fan occupy considerable 
room, and toss the cotton about so as to mix it in a confused mass, necessi- 
tating considerable Jabour to straighten its fibres. To remove the above 
mentioned difficulties, and to provide a feed roll which shall possess greater 
durability than those now in use, are the objects of the Second portion of this 
invention, which consists in a pair of clearing plates or “clearers,” provided 
with teeth or projections, and so connected with the stripping plate as to 
insure their i Pp i The stripping plate is braced to the 
upper ‘‘clearer” to stiffen the former, and prevent its being pressed away 
from the upper feed roll by the crowding of the cotton. By this means the 
liability of the seed being broken and carried through with the cotton is 
avoided. The invention also consists in incorporating within the material of 
the upper feed roll, emery, or other suitable gritty sub , or in ploying 
wire, or other metal strips in connection with the material of the said roll, 
whereby great strength and durability are attained. The roughened surface 
of the upper roll takes hold of the cotton and draws it through between the 
upper and the lower roll with great facility. The invention furthermore 
consists in certain impr n the anism for regulati 
of the triangular bar or breast plate against the upper feed roll. 
1880. W. R. LAKE, Chancery-lane, London, “ Metal ties or bands for securing 

bales of cotton, &c.”—A communication.— Dated 27th June, 1867. 

This invention consists in the peculiar construction of a buckle or fastening, 
and in its combination with a hoop or band. The said buckle is formed with 
an obliquely projecting central rib, farnished on the outer edge with teeth or 
notches to hold one end of the hoop or band, which is inserted through an 
opening in one bar of the buckle frame, the outer end of the said hoop being 
folded or bent over a solid crossbar on the opposite side of the said frame. 
The back or inner edge of the toothed rib is curved to give greater strength to 
the buck'e, and the open bar is formed with a shoulder to prevent the lateral 
disp!acement of the hoop. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 


Iron TRADE: Few Orders reaching South Staffordshire: The Ex- 
port Trade is to India, America, and Australia: Good Home 
Demand for Strips, and Smaller Demand for Thin Sheets: Very 
Thin Sheets made: Prices Firm for all Products: Four Days 
a-Week Work being done at Mills—Pics: Quiet—Tue LIVERPOOL 
Bank FarLure: Little Effect upon South Staffordshire -DUuDLEY 
TrapEsS—GIFT BY THE EARL OF DUDLEY—IRON AND COAL- 
MASTERS’ PRIzES: Distribution in Wolverhampton; Remarks of 
Mr. Hartley and Mr. Walter Williams—LocaL HarpWARz 
TRADES: Birmingham: Activity in Gun Tradé upon Foreign 
Orders: Solvency of Birmingham Firms—Lossks or IRon AND 
COALMASTERS THROUGH THE DISHONESTY OF THEIR WORK- 
PEOPLE—DISCOVERY OF COAL IN SHROPSHIRE, 


Tue orders reaching South Staffordshire for finished iron are still 
only few. They come for the home market, the greater part 
from the makers of girders and bridges, the manufacturers of 
boilers, the galvanisers, and the gas tube makers, and for the ex- 
— market chiefly from merchants in Liverpool and London. 

he iron that is now going out of the country upon new orders 
finds its way mostly to India and America. ere are, however, 
small quantities in demand for Australia and South America. 
The kind most in request there are sheets and T bars. At home 
the demand is fair for sheets and good for strips, but the thinner 





descriptions of sheets are in less request this week than they were 
last. The heavy pressure for the quality used in tinplates that 
ons at & oe tolerably - ¥ played old 
m e ers are em u 

car Soe ft Su, hamper, tung 
@ very superior q some we have recently 
inspected, rolled by nang aay eon on say mange thin. 
As an indication of what has been done by / wenger Apo 
mention that the firm roll iron in sheets quite as thin as ordinary 
writing paper, and we are informed that one customer who gave 
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been i folded as would have 

been the case had paper cagiget This is certainly going 

eir business announcements 

Prices are tolerably firm 

the products of the mills and forges, and they would 

advance if there were anything like a good demand. At present, 

however, perhaps not more than four days a week are being run 

by the mills, whilst some are kept five; there are others 

that are not kept at work more than days and nights a 
wee 

Pigs are quiet, but transactions continue to be reported at 
makers’ quotations. Purchases have been made in the past three 
weeks not so much to meet immediate requirements as to provide 
for future possible necessities, the inference being that prices are 
not likely to go lower, whilst they may advance. There is not 
much difference in the make of pig iron compared with the 
corresponding week in last quarter. e Willingworth Furnaces 
are now in blast, however, and one or two minor changes have 
taken place, 

The Liverpool difficulty will not have any further influence 
here than that of proving a further hindrance to the complete 
restoration of the patient who was fast regaining convalescence. 
The shock, however, has not been more than slight, first, because 
it is believed that the matter will soon be adjusted; and next, and 
chiefly, because the majority of ironmasters’ transactions with the 
agents in that part are on cash terms,the money coming in fourteen 
days after the agent has obtained the bill of lading from the 
master of the vessel by which the iron goes out. Still there are 
cases in which four months’ bills pass, but these are chiefly in 
aeet of safe trade, and relate in great part to shipments to 
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From Dudley we learn that “‘ west of this town the iron- 
workers have during the week been kept pretty full in gear, with 
the exception of the large mills, which have done but compara- 
tively little work, on account of the slackness of orders for plates, 
which has been of some continuance. There is a fair demand for 
strips, guide, horse-shoe iron, and other small sizes, and the men 
working at these particular sorts are doing at the present pretty 
well for work. The orders on the books are notnumerous, but at 
present come in sufficiently fast to oy the small mills and forges 
well employed. There continues a fair demand for pig iron. 
Good hot-blast mine iron is realising from £3 5s. to £3 10s., and, 
in some instances, £3 17s. 6d. per ton. For cinder pigs it is not 
so easy to quote prices, as parties are selling according to circum- 
stances. A y quantity of pig iron from a distance finds its 
way into these districts, on account of its comparative cheapness, 
and is used as a mixture with the native pigs. The demand for 
coal continues to increase as the season advances, and there is 
every prospect of a good winter trade. Hates remain firm, except 
among ‘needy es,’ who must sell a; some prices if their pits 
are to work. This chiefly refers to rib and pillar pits, which pro- 
duce an inferior sort of coal, White ironstone and gubbin are 
steady at our last week’s quotations. There is no improvement 
to report in the labour market, and at some of the manufactories 
where there was a good deal of out-door work comparatively little 
is now being done.’ 

A valuable gift, we may here state, has been made to Dudley by 
the earl of that name, who has presented to the authorities a 
beautiful fountain, which he has erected in the market-place, and 
which has cost him £3000. It is by Forsyth, and great rejoicings 
took place in the town on Friday, when the earl and countess 
formally handed the fountain over to the mayor and corporation. 
In doing so Lord Dudley said he ho that the architectural ¢ 
beauties of the work would have an effect upon the town build- 
ings, and that as old buildings were taken down there would rise 
in their stead erections of graceful form and architectural beauty. 
There is also reason to believe that his lordship was prompted in 
the erection not only to place such a work of art in Dudley, as 
likewise to commemorate the event over which his lordship is 
known to so greatly rejoice in anticipation of the family being 
perpetuated. 

A distribution of the iron and coal masters’ prizes took place in 
Wolverhampton on Tuesday evening. The rewards, which con- 
sisted of large bibles and framed certificates, were distributed by 
the Earl and Countess Dartmouth. Mr. Hartley, of the firm of 
G. B. Thorneycroft and Co., ironmasters, and Mr. Walter Williams, 
the hon. sec. of the Ironmaster’s Association, and Capt. Mitford, 
the acting secretary of the association were w the platform. 
The first two add d the ting. Mr. Hartley urged strongly 
upon children and parents to aim at not becoming clerks and machine 
men, but skilful, practical mechanics of the ranks, and as foremen 
mechanics, They must not regard soiling their hands as something 
ignominous. He lamented the tendency there was on the part of 
parents who were mechanics to desire to see their children getting 
their bread by their pen rather than by the use ofa tool, or in directing 
machinery, and quoted instances to show that whilst the labour 
market was over-stocked with clerks, skilled mechanics were, per- 
haps, under the demand. Mr. Williamsthought that when the half- 
time system came into operation there would be insufficient 
schools and masters, and said that Government ought to have, 
provided these before they made it compulsory for the children to 
go to school, and advocated a system of compulsory education. 

e also said that, having examined the working of the systems of 
France, Belgium, Germany, and America, he was satisfied that 
the working men of England, whose education had been properly 
carried out were quite equal to any in those countries. 

We are able to report just a shade of improvement in the con- 
dition, as compared with last week, of wares of this district 
generally. 

The Birmingham factors report business quiet, so far as the 
home trade is concerned. pas will not buy in quantities 
even of those goods which are for at the approach of winter. 
A fair demand of business is being done with J: , and is likely to 
be largely increased; a few orders are coming im from the chief ports 
of South America, but in the United States there is no appearance 
of any improvement in the demand for Birmingham manufactures. 
The small arms makers engaged here are all employed chiefly upon 
old ——— foreign governments, but there is every reason to 
conclude that when these are worked out others will follow. Very 
great anxiety is displayed by the French Government to secure an 
abundant — oO Chassepot rifles, but the terms are not such as 
make the orders desirable. Two firms are, however, engaged upon 
them. One of these we noticed in our last, and they cannot turn 
out the arm more rapidly thar is required. The Portuguese are 
amongst the best customers who are now buying in Birmingham. 
An order for 10,000 of Westley Richards’ breech-loading with 
external cap being now nearly finished, with the probability of a 
further order following it. Kevolvers are being turned out in 
great numbers, 

Relative to the solvency of Birmingham firms there can be 
little doubt that there is less cause for apprehension now than for 
some months past. What, however, the effect of the calling up 
of the shares in the late Birmingham ma; oar Be at pre- 
sent, uncertain; and there is a statement just e to the 
effect that a Birmingham firm, with whom some South Stafford- 

i ware makers are has found it necessary to 
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losses which manufacturers in this district suffer from the 
dishonesty of their workpeople is enormous. An 


instance of it has just transpired. Messrs. Griffiths and Browett, 
tinplate-work of Bradford-street, Birmingham, believe that 
during the last years they have been robbed of upwards of 
6 tons. of copper and brass, day or two ago they found 20 
ingots of = secreted on a part of their premises, and sub- 
sequently tfaced a portion of it to the premises of Samuel 
Embley, brass-caster, of Heath Mill-lane, who had bought it from 
two of Messrs. Griffiths’ workmen named Beard. The case came 
before the magistrates on Tuesday, but was remanded. On the 
following day, in Wolverhampton, Mr. Hartley of the firm of G. B. 
Thorneycroft and Co., sitting upon the bench there as a county 
magistrate, remarked upon the great loss which iron and coal 
masters suffered from the pilfering of children. He said that in 
all his calculations the late Mr. Sparrow had set down a con- 
siderable sum for the loss sustained through such offences, and he 
(Mr. Hartley) was disposed to do the same. These remarks were 
a in connection with a charge of coal and iron stealing by a 

An important discovery of coal has just been made near Madeley, 
in Shropshire, in a district leased by the Madeley Wood Company. 
The coal has been struck at a distance of 256 yards from the 
surface, and the seam known as ‘“‘top coal,” is one of the most 
valuable found in the district, and is followed in lar succession 
hy the double coal, yard coal, best coal, flint coal, endinotel clodcoal, 
and little flints. Itis a curious circumstance that just this time last 
year the first liscovery of coal outside the old boundary was made by 
the Lilleshall Company, at Priorslee, and that Company, encou- 
raged by their former success, are now engaged in prosecuting a 
further search in the same locality, and with every indication of 
similar results. The present discovery has been received with 
great satisfaction in the neighbourhood, opening up as it does a 
prospect of the establishment of an extensive industrial com- 
munity on a spot which is not at present much more than a rabbit 
warren. 


WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE Iron TRADE: More Favourable Reports from the Works: 
An Improvement in the Home and Foreign Demand Expected : 
Unsatisfactory State of Continental Affairs: Unusual Caution 
Displayed by Buyers ; Prebable Increase of Orders from British 
India; More Numerous Inquiries from America; Completion 
of Russian Contracts : No Alteration in the Home Trade—TuE 
TINPLATE TRADE: List Prices Adhered} to—Tux Steam Coan 
TRADE : Probability of Large Requirements by Government and 
Fresh Contracts for the Cape of Good Hope, &c.—Tur Newport 
ALEXANDRA Docks — Tok New Docks at LLANELLY: Zarly 
Commencement of the Works—Sate or THE NEW CLYDACH 
IRONWORKS—COLLIERY APPEAL AGAINST Poor Rares. 

THE accounts received from the various works during the past week 

are of a wore cheering tone respecting the future position of the 

iron trade, and there are good reasons for believing that there will 
ere long be an improvement both in the home and foreign demand. 

This will depend greatly upon circumstances to which no great 

attention is paid at the present time. A serious influence on the 

country is likely to be exercised by the continued advance in the 
price of wheat, in checking the recovery of trade, and adding to 
the sufferings of a population already only employed about two- 

thirds of their time. Continental affairs are far from being in a 

satisfactory state, and the attempts made by certain parties to 

obtain possession of Rome for the capital of Italy is likely to bring 
about a state of things very undesirable. The Emperor of the 

French is not likely to remain a quiet spectator of what is now 

going on, and should he send an army to support the Pope, of 

which there is every probability at the present time, there is no 
knowing to what it may lead. War is at all times undesirable, as 
it always acts more or less injuriously upon the staple trades, 
and whenever there is a want of confidexce on the part of buyers 
business generally loses its activity and becomes dull and inani- 
mate. It cannot, however, be expected that a revival in the 
iron trade can take place otherwise than by gradual steps, as the 
depression has been of such Jong continuance, and buyers seemed 
to have imbibed more than a usual amount of caution in entering 
into new engagements or giving out orders. It is anticipated that 
these feelings will be gradually removed, and once confidence 
is restored, orders will be given out with that freedom which 
formerly characterised the trade. The inquiries from British 
India lead to the belief that trade with that quorter will 
be considerably extended. From America the inquiries 
are more numerous, and a large quantity of rails is being 
sent to the, United States. A considerable degree of vitality 
is still evinced in the completion of Russian orders before 
the Baltic shipping season closes. The new engagements 
are said to be of a trifling character, and the falling-off in the 
demand during the winter months will have to be supplanted by 
home orders to keep the hands employed at the various mills. In 
home account matters have not materially changed since the last 
report; but the time cannot be far distant when a decided im- 
provement will set in. During the past fortnight or three weeks 
confidence has been greatly restored in railway securities, and the 
leading companies may be said to have recovered, or nearly so, 
from their late financial difficulties, and to be in a position to come 
into the market and make considerable purchases, which they will 
very shortly be compelled to do, as the state of the permanent way 

: oom ig requires speedy attendance, and cannot much longer be 

elayed. 

For tinplates there is a ready sale, and list prices are, as a rule, 
adhered to. 

The steam coal trade maintains a large amount of vitality, and 
both proprietors and merchants are just now fairly off for orders. 
It is generally believed that Government will require considerab] 
larger quantities if the Abyssinian expedition is carried out wit 
vigour, and fresh contracts will probably be given out atan early date 
for the Cape of Good Hope, Galle, and Singapore. Although the ex- 
ports are in excess of the corresponding period of last year, the open- 
ing up of new works, and the facilities afforded at all the collieries 
for a large output, ae gece have been enabled to meet the 
increased demand without any difficulty. The purchases of house 
coal for the markets coastwise are, upon the whole, satisfactory, 
and a little more animation is being shown in the demand for local 
consumption. 

At a municipal meeting held on Tuesday, at Newport, Mr. J. E. 
Phillips, a director, stated that it was not improbable that the 
first sod of the New Alexandra Docks might be cut before the 9th 
of November—at all events the day was not far distant when 
operations would be commenced. 

The negotiations which have been going on for some length of 
time respecting the raising of the necessary funds for the com- 
mencement of the new docks at Llanelly having been brought to a 
successful issue, it is expected that the same will be commenced 
forthwith, and, when completed, will tend greatly to increase the 
traffic on the Llanelly and Vale of Towy Railway. 

The new Clydach Sheet and Bar Iron Company’s works have 
been sold under an order of the Court of Chancery, the purchaser 
being Isaac A. Lewis, Esq., of Clydach House, for the sum of £6000, 
The works will be re-started at the close of the early part of next 
year, and will afford employment to a number of hands who have 
suffered great privations since the stoppage; but it is to be hoped 
that the iron trade will improve before that period, and that 
brighter days are in store for the workpeople generally of the 
district. 

Respecting the Blaina Works negociations for the sale are not 
yet completed, but there is every probability of a speedy sale being 
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The Dylais ironworks and collieries are announced for sale, 
The works are situated at the head of the Dylais Valley, partly in 
Glamorganshire and partly in Breconshire, and form an area of 
about 1000 acres in a ring fence. Under the whole of this pro- 
perty the series of argillaceous ironstone belonging to the north 
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f the South Wales mineral basin will, it is believed, be 
outcrop of the i 


found. The coal is anthracite, and for smelting 
om ae enicetuhiee Quarter Sessions an case (the 
Great Western Colliery Company v. the Parish of arate has 


been heard. It was stated that a + difference existed in the 
country as to the value upon which collieries were rated, and the 
principles adopted, for whereas collieries near Swansea and Neath, 
which were only a few miles from the sea, were rated at from 6d. 
to 7d., collieries in the interior of the country were assessed at 
i irable that some general 








SCOTLAND: ITS TRADE AND OPERATIONS. 
(From our own Correspondent.) 

Tue Giascow Pic Iron Market—MANUFACTURED IRoN—THE 
CoaL TRADE- COLLISION AND SINKING OF A GLASGOW STEAMER 
IN Betrast Lovesa- THe Iron Mounpine TRrRaDE In SCOTLAND 
—Launonw — Sar Contrract—Tue (s. 8.) TiGzER— ConTINUED 
DEPRESSION IN THE SHIPBUILDING TRADE. 

THE pig iron market was very buoyant last week, with an extensive 

business done, from 55s, up to 55s. 6d. To-day, Wednesday, the 

age gave way slightly, and some few transactions took place at 
5s. 3d., 558, 14d., and 55s. Full quotations are as follows:—Pig 

iron, mixed Nos., warrants, 55s. to 55s. 14d.; No. 1, g. m. b., 

55s. 6d. to 55s. 9d.; No. 3, 54s. 6d. to 54s. 9d.; Gartsherrie, No. 1, 

bg 6d.; Coltness, No., 61s. 6d.; Glengarnock, at Androssan, No. 1, 


In manufactured iron the market is steady, with a fair supply 
of orders for merchant bars. Most of the works keep fully em- 
rae. and with the orders already in hand have a good Py 

fore them for the greater part of the year. In shipbuilding iron 
there is still a complaint of want of orders, and prices continue 
rather in favour of buyers. The following are the current rates:— 
First common bars, £7 5s.; second qualities, £6 17s. 6d. to £7; 
nail rods, £7 5s.; angle iron, £7 to £9; plates, £8 to £10—all f. 0. b. 
here less usual discount. 

Coals have been in moderate request during the past week both 
for home use and export. The market is rather dull at the 
following rates:—Coals, main and common hard, for shipping, per 
ton of 20 cwt., laid down, 6s. 6d. to 7s.; best splint, ditto, 7s. 
to 7s. 9d.; Wishaw household, for shipping, ditto, 7s. to 7s. 9d.; 
dross, laid down, 3s. 6d. to 5s. 64.; smithy, per ton of 20 cwt., 
12s. to 15s.; household, best quality delivered, per wagon of 20 
ewt., 10s. to 12s. 6d.; quarter, best quality delivered, per waggon, 
13s.; steamboat, per 20 cwt., 10s. 6d. to 12s, The advices of coal 
shipments at the principal ports still show an amount in excess 
of that of the aedin week of last year. 

On Wednesday morning, about six o’clock, a collision took place 
in Belfast Lough, between the Glasgow and Belfast steamer Wolf, 
belonging to Messrs. G. and J. Burns, and the Belfast and Fleet- 
wood steamer Prince Arthur, in consequence of which the Wolf 
sank. Happily no lives were lost. The Wolf left Belfast on 
Tuesday evening at her usual hour—eight o’clock—having on board 
a considerable number of passengers, besides the mails, and a fair 
cargo, consisting of hemp, flax, provisions, and breadstuffs. After 
passing a few miles down the lough, finding she was getting into 
a dense fog, it was resolved to cast anchor, which was done oppo- 
site Carrickfergus and Holywood. Here the vessel lay till yester- 
day morning, when the fog having partially cleared sway, steam 
was got up about half-past five o’clock, and the Wolf proceeded to 
resume her voyage. She was movingslowlylahead when at six o’clock 
the Prince Arthur, for Belfast, met her suddenly, and notwith- 
standing that every means were taken to avoid a collision, she was 
run into, the Prince Arthur striking her abreast of the fore rigging. 
The Prince Arthur bad her bow considerably damaged, and the 
Wolf was so much injured that in half an hour afterwards she 
sunk in from 20ft. to 30ft. water, the top of the funnel being left 
in sight. The crew and passengers were taken on board the Prince 
Arthur and safely conveyed to Belfast, from which they were for- 
warded yesterday by the steamer Weasel, of the same line, which 
left at noon, arriving at Greenock last night. The Wolf carried a 
lot of cattle, the most of which, getting overboard, are believed 
to have effected alanding: The position in which the Wolf lies is 
not at all mens and if the weather keeps moderate, there is 
every probability of her being raised, as she is in soft ground. 

The Mail, in making inquiries as to how the iron moulders in 
tlasgow were faring, was informed that the condition of those 
who are out of employment is ‘“‘awful.” The moulders have a 
union which embraces all Scotland. They have almost all, at one 
time or other, been members of it, the connection of many being 
now, however, sevéred by causes about to be explained. It is at 
present composed of about 3000 members. Eight or nine months 
ago it had funds on hand amounting to £12,000. So great has the 
drain been upon these funds that they now scarcely reach £3000, 
for during that period the society has been paying as aliment to 
members out of work at the rate of £200 a week. There are at 
this moment nearly 700 of such members, much the greater pro- 
portion of whom belong to Glasgow; but these 700 do not 
represent those who are actually out of work, there being many 
whose period of receiving aid has run out, and who have conse- 
quently ceased to be connected with the society. According to 
the amount of the weekly payments made by members when em- 
ployed, they are entitled to receive when out of work, 10s., 9s., 
8s., for the first thirteen weeks, and half of one or other of these 
sums between the end of that periodand six months from the time 
that they began to obtain assistance; if, at the expiration of the 
six months they had not found work, they were not entitled to 


receive any more assistance. The result of this arrangement has |, 


been, as just stated, that a great many have been obliged to leave 
the trade and the society, and to seek employment of a different 
kind altogether. The officers of the society have, however, in 
some instances granted loans of 20s. and 10s. to those who had 
ceased to draw from the funds; but this was quite exceptional, 
aud only done in very pitiable cases. The men who are employed 
are making considerable sacrifices in order to help their more un- 
fortunate brethren, paying as much as Is, 8d. a week. But this 
levy, though large, bas not arrested the enormous drain made for 
the last nine months on the society’s treasury. In order to 
ameliorate the existing condition of things, two different emigra- 
tion schemes have been started. By the first, twenty-five single 
men and forty-two married men, with their families, were sent to 
America and Australia, at a cost, varying in each instance from £9 
to £20. This scheme not having been so successful as its pro- 
moters desired—some of those who had been sent abroad by it 
having returned—a second scheme on a different footing was com- 
mencei three weeks ago. The committee resolved to select those 
who are good steady workmen—who, in fact, they think will be 
able to push their way in the countries to which they are sent. 
Having determined to spend £300 in sending away the first batch 
of emigrants, they chose, out of eighty-seven applicants, fourteen, 
whose departure will take place forthwith. This new emigration 
scheme, although managed by, is separate from, the society, a dis- 
tinct levy of twopence per week being made from the members. 
The destitution which hangs over the trade arises from two causes: 
one being that the trade is overcrowded, especially with apprentices, 
and the other, geveral slackneis of business. During the Confe le- 
rate war there was an unprecedented briskness. Many lefs other 
callings and got into the trade, and a great number of apprentices 
were entered. When business therefore resumed its normal con- 
dition there was not work for all, and when it became dull, the 
numbers of the unemployed increased. Of course employers 
preferred to retain their apprentices, and part with their young 
men—a preference which augmented the gravity of the situation, 
when it is remembered, that although the rule of the society is 
that there shall be but one a prentice to three journeymen, some 
shops are now what is ealled. ‘ nurseries,” sometimes having only 


long it attains to its once flourishing condition. We 

have stated that, within the last six months, the 

— one £100 on £600 wd pee worn dorey 
+ its committee, after wing considered -eigh 

ee et, ae eaten hoon resolved 

not to do anything in the matter, 2 they returned 

answers satisfactory to themselves, these answers might- so they 

say—be twisted to bear a meaning different from t held by 


Great depression still exists in the shipbuilding trade on the 
Clyde. The tonnage of the vessels built on the Clyde during 1866 
was 500, while the before it was 153,900, being a de- 
crease of 29,400 tons; and it is not expected that the current year 
will show an improvement, but rather the opposite, for the re- 
turns during the first nine months of the year indicate only an 
average of 9858 tons a month, while in 1866 the average was 
10,333; in 1865, 12,827 tons; in 1864, 14,875 tons. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. : 


(From our own Correspondent. ) 


LiverPooL: The Stock of Cotton: Birkenhead Commissioners : 
Mersey Docks and Harbour Board—Hu.tt New Soutn Brings 
—TuHe Oaks CoLiiery—NortuH-Eastern District: Trade of 
the Tyne: Cleveland Iron Trade: Maryport—State or TRADE : 
Sheffield —SoutH YORKSHIRE--MIDLAND Rattway: Haxtension to 
Barnsley. 

Tue stock of cotton at Liverpool is expected to undergo a con- 

siderable reduction in the course of the next eight weeks, as no 

supplies of importance can be received until the opening months 
of next year. The total stocks and supplies afloat amounted on 

Friday to 967,000 bales, as compared with 1,004,000 bales jat 

the co mding date of 1866. At the last meeting of the 

Birkenhead commissioners, the road and improvement committee 

me oan that as the Road and Railway Omnibus Company were 

osing money the rent paid to the commissioners should be reduced 

from £100 to £50 per annum. Mr. Bretherton said the commis- 
sioners ought to pause before confirming the proceedings of the 
committee. It must be admitted that the Street Railway Compan 
had failed to fulfil every agreement they had made with the reser f 
They had never carried passengers at one penny, and they had 
never run at fixed hours. He, therefore, thought the agreement 
ought to be more stringent, and that more power should be given 
to the board to enforce its conditions. The chairman (Mr. Hind) 
said he had taken a great interest in the subject ever since the 
street railway was first established, and he had a great desire to 
see it carried on for the benefit of the township. It was esta- 
blished by a company with a capital of £17,000, out of which 
£5000 was paid to the originator (Mr. G. F. Train). The whole 
sum expended was £36,000. All agreed that the railway was of great 
advantage to the township, and if it were done away with there 
would be a great cry outside. He should, therefore, support the 
recommendation of the committee, which was put and agreed to. 
The gross earnings of the pilot boats of the Mersey Docks and Har- 
bour Board, for the year ending Sept. 30th, were £67,033, as vom- 
ared with £70,570 for the year ending Sept. 30th, 1866, and £61,044 
or the year ending September 30th, 1865. The docks and quays 
committee recommended to the board that a portion of the east quay 
of the East Float between the Egerton k passage and the 
entrance lock to the low water basin, being a length of upwards of 
600ft., should be appropriated asa station for the shipment of 
salt, and that certain necessary appliances should be erected by 
the board, viz., a hydraulic crane at a cost of £1000, a combined 
crane and elevator at a cost of £1450, and two weighing machines 
at £225 each. On certain conditions, agreed to by the Salt Chamber 
of Commerce, the recommendation was confirmed. The committee 
were of opinion that the extension of the coal trade, and its prob- 
able development demanded that the board should have the con- 
trol and regulation of the coal traffic passing from the rails at 
Birkenhead on to the lines of the board for shipment, and the 
superintendent had been instructed to consult with the harbour 
master and report whether it would be desirable that the con- 
tractor for the coal traffic should undertake for a moderate charge 
the labour of berthing and shifting vessels using the coal hoists. 
The proceedings were confirmed. Mr. J. North, who has retired 
from office as solicitor of the Mersey Docks and Harbour Board, 
has been granted a pension of £1000 a year, to commence from 
December 24th, 1868, up to which date he will be paid his present 
salary. Mr. A. T. Squarey has been appointed solicitor to the 
teal ot a salary commencing at £2000 a year from the dates of his 
commencing his duties to December 24th, 1868, after which date 
he is to have £2500 per annum, it being understood, however, that 
no retiring allowance will be granted on his retiring from or relin- 
quishing his office. 

Hull New South Bridge has been opened for general traffic. 

Since the recovery of the bodies of the late Mr. Parkin Jeffcock, 
Mr. Smith, and Mr. Siddons, no event of great importance has 
occurred in connection with the Oaks Colliery. The men at work 
in the pit have had to contend with large quantities of gas, so 
much so that they have had to nd operations several times 
during the last few days. It is said that one of the next steps 
which is to be taken in connection with the opening out of the 
mine is the fixing of a head gear and a temporary engine at the 
cupola shaft, which is nearly filled up with “spoil.” This is a 
work which will occupy some months, as there are from 600 to 700 
tons of *‘spoil” to get out. 

The shipping trade of the Tyne has shown considerable activity 
of late. A large screw steamer, the Savoy, built at West Hartle- 
pool, has left that port for Marseilles. She has been lengthened 
332ft. by Messrs. Oswald and Co., of Sunderland, and she took in 
1500 tons of Castle Eden steam coal, and then had space for an 
equivalent amount of cargo. The pig iron market at Middlesbro’ 
| has continued tolerably active. Continental shipments are well 
kept up for the period of the year, although a slight diminution 

has been experienced as regards France and Belgium. This falling 
| off has been compensated for by other deliveries coastwise to Seot- 
| land and Wales. The manufacturing iron trade is improving, and 

trade generally is looking better. Iron shipbuilders are a little 

busier, and there is rather more demand for plate and angle iron. 
| There isa fair demand for rails, some prod orders having been 
| lately received in the district. Large deliveries of rails to Russia 
| have continued to be made, although they will soon be perforce 
| suspended by the closing of the navigations. The Maryport Har- 
| bour trustees have adopted a scheme by Mr. Hawkshaw for a new 
dock, at a cost of about £85,000. The entire outlay f he dock, 
including Parliamentary expenses, is estimated at £100,000. Some 
of the foundries in the Cleveland district are stated to be toler- 
| ably well provided with orders for the winter, but others are not 
so well off. Large quantities of railway castings for Egypt and 

India, and also pipes for colonial water and gasworks, are being 

shipped. There is a strong feeling among firms engaged in the 

Cleveland iron trade on the subject of the enlargement of the 

Middlesbro’ docks. It is acknowledged on all sides that the present 

docks are totally inadequate to supply the n: cessury acc: mmoda- 

tion for the large ships which have to come intu the port fo- iron, 

For some descriptions of railway matériel an improved demand 
has been experience: in the Sheffield district; but upon the whole 
these branches are not brisk. At the South Yorkshire Locomotive 
Works full time is the order of the day. Trade in the Rother- 
ham district is considered to have somewhat improved. Some of 
the South Yorkshire ironworks ars stated to be doing a pretty good 
business. The coal trade of the South Yorkshire is tolerably active, 
although there is scarcely so much doing with London as there was 
two or three weeks since. The Manchester, Sheffield, and Lincoln- 
shire Railway is doing a pretty gool business in conveying coal to 








beers ten of them 60ft. in length, two 90ft., and one 36ft. 
@ greatest height from the ground is 86ft., and the work is 
estimated to have cost from £30,000 to £40,000. The line will 
up fresh markets for the mineral products of the district, and 
ready acolliery, which will be one of the largest in South York- 
shire, is being opened near the viaduct. Messrs. Butler and Pitt, 
od Stanningley, near Leeds, contracted for the ironwork on the 
e. 


Messrs. Palmer and Co. (Limited) have a vessel of 765 tons, 
ready for launching, and a steamer of 2891 tons, the Colorado, on 
hand for Messrs. Guion and Co., of Liverpool, for the American 
trade. A turreted war vessel of the monitor class, which the 
firm has contracted to build for the Admiralty, will be commenced 
very shortly. It will be 225ft. long, 45ft. beam, and 16ft. 6in. 
deep. It will be armour plated, and will have two turrets. In 
addition to alarge section of an Indian railway bridge, which Messrs. 
Palmer and Co. (Limited) are buil at Howdon, they have 
commenced another considerable railway bridge for another 
company. The River Tyne Commissioners have recently com- 
pleted some large and extensive new workshops at Howdon. 


PRICES CURRENT OF METALS. 

































1867. 1866. 

JOPPER—British—cake andtileo,; 2 s. d. £3 d| £sd £8. d, 
I cccewecece-coese| 76 0 0.. 7510 0] 82 0 0.. 86 0 O 
0 0.. 73 0 0) 8 0 0.89 0 9 
0 0.. 8t 0 0] & O 0.. 91 0 0 
0 9.. 86 O 0) 93 0 0..9' 09 O 
0 0.. 8 0 0} 8 0 0..89 0 0 
9 0. 09 0 0) 80 0 0.81 0 0 
0 0.. 0 0 0| 77 0 0..78 0 O 
Do. refined ingot ...eeseee.| 7719 0.. 0 9 0} 0 0 Se me 
YELLOW METAL, per lb. ..00-.| 0 0 0 0731; 0 0 74 0 O 8 

TRON, P g in Scotiand, ton......| 2 15 0 cash 214 3 cash.4 
Bar, Wezh, in London ....../ 610 0.. 7 0 0) 70 0.. 715 O 
Wales....c0-.| 515 0.. 6 0 0) 6 0 0.. 615 0 
Staffordshire..| 710 0.. 0 0 0} 8&8 5 O.. 810 @ 
Rall, in Wales ....cesccoseee| 515 0.. 6 0 0] 510 0.1. 515 0 
Sheets, in London 9 5 0.. 910 0/ 1010 0.. 0 0 06 
Hoops, first quality 8 5 0.. 310 0} 910 0. 00 06 
Nailrods... 710 0.. 0 0 0] & 5 0. 810 0 
Swodish secocescvesees 10 0.. 1010 0] 1010 0.. 11 5 0 
LEAD, Pig, Foreign, per ton 19 5 0..19 7 6] 1910 0., 1912 6 
English, W. B..ccccccsse 21 0.. 0 0 0} 2210 0., 2215 0 
Other brands . 19 10 0., 19 15 0] 20 5 0.. 20 7 6 
Sheet, milled . «| 2015 0.. 0 0 0} 2100. 000 
Shot, patent .o.sceccccsccese | 28 9 04. 0 0 0] 2400... 9 0 0 
Red or Minium..cecccccesese | 21 0 01. 0 0 0] 22 00.. 0 0 @ 
White, dry.cccccccsesscccece | 29 0 0.. 2910 0] 32 0 0.. 32:10 0 
ground in Oil....-ecewe.e+. | 28 0 0.. 30 0 0] 30 0 0.. 32 0 0 
Litharge, W.B..cccccsecesese | 25 0 01. 0 0 0] 2415 0.. 25 0 O 
QUICKSILVER, per bot. .s.eeeee| 617 0.4. 0 0 0) 700. 00 0 
SPELTER, Silesian, per ton......| 21 12 6.. 0 0 0} 2010 0., 2012 6 
English 23 0 0.. 0 0 0] 288 0 0. 000 
White zinc, powder. 000.000); 000. 000 
STEEL, Swedish faggot 000.000; 000. 900 0 
eecscetsoogee 15 5 0.21510 0} 000. 000 
414 0.. 0 0 0} 31910... 400 
Straits, fine—cash 410 9%. 0 0 0] 31810. 000 
For arrival .. oof 411 06. 000] 006. 00 0 
English biocks .....ccccecese| 415 0. 416 0) 43 0.. 4 5 0 
WOME cocccecccocccecccese | S16 Ge 2TF OF 8 4 G.. 8 6 GD 
Refined, in biocks.....e.00.| 418 0.6. 419 0] 46 0.. 4 8 0 

TINPLATES, per bx of 225 sheets 

TC COC. ccccccccsccescvese 13 0. 15 0} 140.17 0 
IX ditto.....0. covcce 1 9 6. 112 0} 110 0.. 113 0 
IC charcoal ... ccoccce | 2 8 Occ 81 OF TH Gee 138 DO 
TX G'tt0.ccccees -cccccccscce 115 0.. 117 Of 118 Ge 119 0 





PRICES CURRENT OF TIMBER. 
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1867. 866. | 1867. | 1886, 
Per load— £3824 «= /|2 & £ & || Perload— s4£4t/4 525 
Teak ssceceeeeeee 9 01010] 9 0 1010 || Yel. pins, por reduced O. | 
Quebec, red pine .. 3.9 410] 3 5 4 15 | Canada, 1s: quality 17 01810) 17 019 10 
ellow pine... 215 4 0] 215 310 n o... 11 19 12 10) 12 0 0 
&. John’s N.B,yel.. 0 0 0 0] 0 0 O 0 || Archangel, yellow 11.1014 0 12 013 0 
Quebec, oak, white... 5 5 510] 510 6 0 || Bt Petersburzyel.. 1010 li 0) 1) 12 0 
birch 310 410] 4 0 410// Finland ........ 8 0 9 0} 8 6 910 
-0 0007/0000 lomel ...c.000e. 0 0 0 0} O00 0 
810 5 0] 310 5 0 || Gothenbury, yel... 8101010) 9 01010 
- 310 6 0} 310 6 0 white 8 0 9 0} 8 O 810 
2 0 3 0] 210 315 || Gefie, yellow...... 9 O1l O| PIL O 
3 0 310] 3 0 310)||Soderhama ...... 9 01010) 9101010 
.~3 © 8 5] 8 O 3 1% || Christiania,perC, 
203 5/118 3 3 19h. by 3 by 95 16 022 »| 18 092 0 
07 0} 610 _— Be — Pa 
lpine5 0 6 0] 5 O 0 eck plank, Dat. 
Lt ot BE 0000 een tint 015 1 4 O16 1 4 
Lathwood,Dantzfm. 410 5 0] 5 0 5 10 || Staves, per standard M. 
Sc. Peter's 610 710] 7 O 7 10 || Quebec pip>...... 75 080 0| 89 %%5 0 
Deal, per C., 12ft. by 3ft. Sin. 33.1019 © || mata puncheon 19 020 0) 20 O21 0 
Quebec, whtspruce 13 919 0 o sitic crown o 136 « 
StJobhn watspruce 131015 10113 015 0 || pip'-e....-- } 110 0 130 0199 09000 














THE commissioners of customs, in their report for the year 1866, 
say that ‘‘ the statistics of trade and revenue for that year must 
be admitted to afford a remarkable example of ,the vitality and 
elasticity of the resources of this country.” It appears that there 
has been an increase of twenty-three millions, or 13 per cent., in 
the values of the exports of British and Irish produce for the year 
1866 over those of 1865, which was a year of great national pros- 
perity; that there has been an increase of twenty-four millions in 
the total imports into the country for 1866 over the year 1865, and 
a scntlieatle rise in the general consumption of nearly every 
article subject to duty; and, notwithstanding the extensive reduc- 
tions that have been made of late years in duties, there is still an 
increase in the gross customs receipts over those of 1865. 

StTrEL MAKING IN Prussta.—The introduction of the Bessemer 
process in Prussia has led to a great increase in the production of 
steel, though the quantity of iron produced does not appear to have 
advanced at the same rate. In an official statement of the total 
value of the metals obtained in Prussia we find the total pro- 
duction :— 








| Total produce. Produce of Iron. | Produce of Steel. 
In 1860 was 474 Mill. Thr. 26 Mill. Thr. 3 Mill. Thr. 
» 1861 ,, 4 » 245 ” 5 ” 
» 1862 ,, 564 ” 284 ” 55 ” 
» 1863 5 6l ” 30 @ 7 ” 
vy 1864, 7 " 333 ” 13 ” 
» 1865 ” 79 ” 35 ” 15} ” 








Since the necessity for the employment of charcoal in the manu- 





facture of steel no longer exists its production has increased five- 
fold, that of iron being only as three to four; the greater demand 


| for this material in shipbuilding, for railways, military stores, &c. 


rendering the consumption even of this quantity possible, though 
it is doubtful whether this quantity could have been di of 
had the high prices of a few years been still obtained. The main 
cause of the reduction in the price of production is to be attributed 
to the employment of coke and coal in the manufacture of iron and 
steel. In all those countries where charcoal is still depended upon, 
as Austria, Sweden, Russia, no such remarkable increase is to 
noticed, although they stil! possess abundance of the richest ores, 
and it behoves every frievd of the iron trade in those countries not 
to neglect any opportunity of replacing charcoal by coal and coke 
in the smelting of pig iron and thus participate in the profits of 
the increased demand, 
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WOOD-WORKING TOOLS EXHIBITED AT 
PARIS. 


No class of machinery at the Paris Exhibition has 
attracted more universal attention than the numerous ex- | 
hibits by several countries of sawing and carpentering ma- 
chinery. The crowds who assembled round the stalls of the 
four English exhibitors—Messrs. Powis, James, and Co., 
Charles Powis and Co., Samuel Worssam and Co., and 
Robinson and Son—were often equal to those that we saw 
about the famous mr machinery, where many of 
the French country folks really expected to see a rabbit put 
in alive at one end and come out a hat at the other. The 
exhibits of the English and French makers we shall 
describe in due course; they are all remarkable for the uni- 
formly good finish of their machinery, and the great perfec- 
tion and certainty of action to which all the tools exhibited 
have been brought, but they do not embody any strikingly 
novel invention as yet unknown in the trade. Turnin 
America, however, we found some tools there which have 
made their first ap nce this year, and the most re- 
markable of them all is the latest arrival, quite recently 
brought into the Exhibition, and which completely solves 
the long vexed question of dovetailing by machinery in 
80 seibdicteny a manner that it has already been adopted 
by Messrs. Robinson and Son for England, Messrs. 

artmann for Germany, and an eminent French house for 
France. It is one of those instances of arriving at a com- 
plex operation by very simple means which from time to 
time comes out, to the delight of mechanical minds and the 
benefit of the public. Almost all attempts at dovetailing 
machinery heretofore have been on the principle of cutting 
away the wood with revolving chisels or cutters, and on 
that plan no a machine fitted for all 
kinds of work has yet been constructed. The new Ameri- 
can machine, which is the invention of Mr. Mc. Donald, 
of New York; (of the Hoe Printing Press), accom- 
plishes its work with a pair of peculiarly constructed 
circular saws which both make the diagonal cuts for the 
pins and holes and effect the cross cut at the back, taking 
the piece clean out. The machine consists of a light cast 
iron framework, carrying a table on which the work is to 
be secured, sloping towards the operator. At the back of 
this table revolve a pair of circular heads working together 
with slightly bevelled gear, and having a grooved circum- 
ference, in which the short segments of fine saws, forming 
nearly a complete circle on each, are fixed with clamping 
screws. The sawsso mounted, when. fixed for cutting the 
“ holes,” the sides of which splay diagonally into the wood, 
are in such a position that the cuts are made at the requi- 
site angle of splay and vertically downwards in the wood; 
but when it is required to cut out the “ pins” in which the 
cut, though diagonal to the plane of the wood, is parallel to 
its grain, the system is shifted round by a segment wheel at 
the back, till the saws, geared together be it remembered, 
are brought round to act on the work at a point very near 
the point of contact of the gear, in which position they 
make a pair of cuts which enter the wood horizontally 
parallel to one another, but converging as to their vertical 
direction. 

It may be possible for our readers to get an idea of the 
different directions in which these cuts are made by 
imagining a pair of bevel wheels breaking a joint in a line 
of horizontal shafting at a point where a slight change of 
direction is made (as in the case of the shafting round the 
Exhibition gallery), and then considering the different 
direction of the cuts that would be made by a pair of plain 
circular saws staked at the back of such wheels by suc- 
cessively presenting the end of a board to different points 
of their circumference. By holding it just opposite the 
point of contact of the gear a pair of true vertical cuts 
splayed away from one anotherin the wood will be obtained; 
by holding it exactly at the point of gearing vertical con- 
verging cuts will be made; whilst at an angle of 90 deg. 
from either of these positions straight cuts with the grain 
of the wood will be made, but they will be at such a slight 
angle with the vertical line as will be the complement of 
the large angle made by the shafting at the point where it 
is coupled by the gearing which we are taking to illustrate 
our case, 

This is exactly the principle laid hold of in the American 
machine, except that instead of moving the wood round to 
different points, the short spindles on which the saw wheels 
revolve are just shifted round by the segment gear men- 
tioned, so that the requisite change is made in the point at 
which their teeth are geared with relation to the table 
carrying the wood. So much for cutting in the dovetails 
down the grain of the wood as is effected in hand work 
witha tenon saw. How, it will be asked, is the work of the 
chisel cross-cutting out the piece, executed in this machine ? 
Very simply: by bending round the edge of the saw in 
a certain. portion of its circumference, so that thé teeth and 
a narrow little ribbon of the blade are at right angles to 
the ordinary position of teeth and blade in the common 
circular saw. . A little further description of these peculiar 
saws is necessary. In calling them “circular” we are not 
quite correct : the segmental blades projecting from the 
true circular head in which they are clamped begin with 
such a depth as allows them just to touch the wood when 
in position on the table and increase in their depth for 
about three-quarters of the circumference of the head, till 
they are as much deeper than they were at their shallowest 
point as is the depth of the dovetail to be cut, and from 
this deepest point for the remaining quarter of the circle 
the segments are turned with their teeth at right angles, as 
mentioned above; the action in each revolution is therefore 
the same first for three-fourths of its turn to cut into the 
wood, by reason of its increasing diameter, and then to 
cross cut the back of the dovetail by means of its turned 
teeth, which also increase in depth from the plane of the 
saw till they attain the depth of half the bit to be cut 
out, the other half being cut by the second saw. 

The table during the operation of the machine has a 
steady motion across the face of the saw given by a screw, 
so that a fresh dovetail is brought up to them at each com- 
plete revolution ; and the rapidity of action and clean aud 


| ginality of its design, even though the American saws 





—- work of the little machine are perfectly marvel- 


lous. * 

*Closé to the mmchine just described stands Nicholl’s and 
Robbin’s dove-tailing machine, which was undoubtedly 
the best of its kind when it came out, at which time we 
illustrated it, and need not, therefore, enter into details on 
the subject now. Its action, as will be remembered, is 
exceedingly simple, but it works on the cutter principle, 


and a superiority in performance on the size of saws, both 
as celerity and precision, must be manifest to all 


observers. Before leaving the subject of dove-tailing 
machines we may briefly allude to the others which were 
exhibited. Of one shown by the Austrian Government we 
have little to say. It is a cutter machine, simple enough, 
but in which only the labour of turning the cutters is 
done by power, and the accuracy of the work depends 
altogether on the skill of the operator. Herr Ganz, of 
Ofen, isthe exhibitor of another machine for this purpose, 
which is well worthy of notice for the ingenuity and ori- 


have, toa great extent, cut the ground from under it. 
Two short horizontal shafts, set at an angle * sammagponn 
to the angle formed by the sides of the dove-tail carry eac 
a species of bell-crank framing, one of whose limbs is 
horizontal in its normal position, and about 6ft. long. At 
the point of each is a revolving head, ca half-a-dozen 
cutters, which are driven by a strap w g from a hollow 
counter-shaft, which revolves on a gation of the shaft 
on which the bell crank pivots. Power can, therefore, be 
conveyed to the cutters without interfering with a short 
vertical motion which is given to them by eccentric rods 
from a shaft lying under them. The work is fixed on a 
table moving transversely in front of the cutters with an 
ordinary lathe-rest motion. The board, in the end of 
which “holes” are to be cut, is placed horizontally, and 
that which is to have “ pins” made on it is fixed vertically 
exactly opposite it, the two ends almost touching. When 
the machine is set in motion the cranked frameworks car- 
rying the cutters begin to rise and fall slowly, making a 
reciprocation for each dovetail to be cut. In their descent 
they encounter first the horizontal board, in which they 
cut the holes, and next enter and pass down into the ed 
of the board that is set vertically, leaving the pins stand- 
ing. It must be understood that each set of cutters does 
half the work of a hole and pin at each stroke, and that 
from the angle, as described, the framework carrying them 
is set, they each take out the sloping sides of the dovetail 
at the proper angle. In cutting out the holes a narrow 
angular piece is left in the bottom of each, which is cleaned 
off by a vertical chisel fixed to and descending with the 
movable framework. The machine is intended for a large 
class of work, is well-finished and well-proportioned, but it 
cannot be considered as either simple or compact, and must 
be very expensive to make in proportion to the work it can 
perform. 

Herr Zimmerman of Chemnitz, who was the exhibitor of 
a magnificent collection of machine tools and some pretty 
specimens of wood-working machinery, had the fifth and 
last specimen of a machine for the performance of this 
apparently simple process, which has, nevertheless, prob- 
ably cost more pains and thought than any other single 
operation in wood-working. His machine is as different 
from all the others as they are from one another. The 
work of cutting each hole is performed by a separate 
cutter, which revolves with enormous velocity on its own 
axis, placed horizontally, and is in horizontal section 
exactly the shape of the hole it isto cut. The timber is 
secured on a slide moving transversely on a lathe bed, on 
which it is shifted by turning a handle which drives a set 
of change wheels regulated by a ratchet catch, in order 
that the arrangement may be made to regulate precisely 
the distance to which the timber is shifted between the 





cutting of each hole. The revolving cutters, of which 
there are three, with their axes lying ‘parallel to one | 
another, are carried on a horizontal plate mounted on a | 
pedestal separate from that which carries the timber. This | 
plate is capable of a slight vertical and a short horizontal | 
motion given to it by screws with hand-wheels moved by | 
the attendant. The straps driving each of these cutters | 
descend from a beam overhead, under which is hung a 
framework carrying their pulleys. This framework is | 
balanced by a weight so as to keep a continual upward | 
tension on the cutter straps as they are raised or lowered | 
through the short distance required for their work. The | 
operation of cutting out three holes at a time consists 
simply in lowering the plate carrying these three cutters— | 
by means of one of the hand-wheels mentioned—through | 
such a distance as makes it pass through the thickness of | 
the wood to be operated on, and similar manipulation cuts | 
out any number of holes, the wood being shifted forward | 
or new wood fixed after each descent of the cutters. | 
The cutters, which are of a splayed shape for cutting the | 
holes, are changed for straight-sided cutters when the pins 
are to be nade, and the table is inclined transversely so as 
to make the course of the cutters through the wood form 
the proper angle with the surface of the board. Of course 
only the angle on one side of each pin is thus cut, but by 
turning the table so as to slope in the opposite direction, | 
the other side is cut in the same manner. Of all the 
machines for dovetailing this is by far the most perfectly- 
executed in detail and finish. In simplicity of principle, 
however, the American saws are before it, though the 
cleanness of the work turned out by Zimmerman’s machine 
is but little inferior to that of its transatlantic rival. 
To go now into the wood-working machinery in general, 
and describe it at any length, would be alike impossible and 
undesirable. For the most part the machines exhibited 
are well known in their action, and widely adopted. The 
minor arrangements in planing machines, mortising ma- 
chines, and saws of all kinds, are to a certain extent modi- 
fied by their various makers, and in some cases improved 
since 1862, but there is no striking innovation. e have 
taken the class of machines which, as a class, is the newest, 
and described'the various phases in which it appened as a 
ood sample of the state of what Americans would call the 
inventive branch of the business, and can only afford to 
give a cursory glance at some of the numberless specimens 


| The wood is fixed on the 
| slides forward by hand, and besides the back rule there is 
| a horizontal one adjustable by a quadrant on the moving 


of tools for performing each well known dperation in the : 
mani of -wood. .... ; ; 


preparation and 


In the extent and variety of: their exhibite, as well as in - 


the perfection of the tools themselves, our four English ex- 
hibitors had certainly a right to the. first; place sin) the 
ae — the ground on which they stood was 
uite i uate for giving proper scope to, their opera- 
y ms Seeae Charles oul and Co. candied a small piece 
of floor space at the corner of the outer circle of the ma- 
er ee and one of the main radial alleys. They 
exhibited a well-finished and ty 1-looking 
circular saw bench with a self-acting feed motion anda 


fence capable of adjustment at any angle for feather-edge .. 


cutting. The bench, framework and all, is cast in one piece. 
Their universal joiner is a tool already well-xnown, one, of 
those multum in parvos performing most of the operations 
requisite in house carpentery. Their joiner’s saw bench is 
also a well-designed too!, differing from the last-named 
machine in having a rising and falling spindle instead 
of a rising and falling table. Besides the above they showed 
several neatly-finished mortising and tenoning machines, 
&c. Messrs. Worssam and Co. exhibited three tools, viz., a 
“general joiner,” similar in its functions, and not dissimilar 
in its mode of operation, to the universal tool by the last 
maker; a aye machine with a particularly long and 
well-mounted sliding bed, which strikes us as by far the 
most simple and workmanlike of all the planing machines 
in the Exhibition, and a universal nothing machine on 
the vertical revolver-cutter principle, the upper cutter of 
which is driven like a pillar drill, and produces some 
beautiful specimens of panel moulding. It would indeed 
be difficult to award the iy of merit in finish and well- 
thought proportions and designs to any one of the four 
English exhibitors, but we may safely say that Messrs. 
Worssam’s finish is as good as can possibly be put on any 
machinery. In these respects the general wood-working 
machinery of English exhibitors is as far before that of any 
other em country as Penn’s engines, and our leading 
agricultural machinery are before their compeers in their 
respective departments. From America we have some speci- 
mens of capital workmanship, combined with great origi- 
nality, but the nearest approach to thoroughly good English 
workmanship, either in tools for wood or iron is by Zimmer- 
mann of Chemnitz, followed, perhaps, by Hartmann. Messts. 
Powis, James, and Co. exhibiteda planingmachine with both 
vertical and horizontal cutters overhung. The two vertical 
cutters are capable of being set at an angle for bevel plan- 
ing or moulding. The feed motion of this machine is made 
variable, being driven by a small buffed roller working in 
contact with the disc wheel across the face of which it can 
be shifted so as to give speeds according to its distance 
from the centre of the disc. This firm have for a long 
time followed the excellent system of using hollow frame- 
work, and the design of most of their castings is exceed- 
ingly good. In their band saws, of which they exhibited 
quite an assortment, they have introduced a slight modifi- 
cation by fixing the wood guide separately from the table, 
so that the latter can be inclined without necessitating the 
placing of a fresh wood block at each angle at which it 
may be desirable to work. Messrs. Robinson and Son, of 
Rochdale, had an admirable display of strong substantial 
tools. Their tenoning machine is very perfect, and is 
arranged for cutting either a long and: short shoulder or 
both of the same length, with equal facility. The mount- 
ing of the bearings of their moulding machine is icu- 
larly good, and a very useful tool was displayed in the sha) 
of a cross-cutting saw, the spindle of which, carrying the 
saw, moves radially on an axis fixed to. the bottom of the 
framework so as to cut its own way through the timber. 
Their method of holding the jigger saw in clamp, instead 
of fixing it by holes through the saw, is also a adap- 
tation. . This firm, as we have said, are the English licensees 
for the American dovetailing machine, and we have no 
doubt they will do full justice to that delightful piece of 
ingenuity. 

turning to the American department, wood-working 
machinery was to be found, which, though not an ex- 
tensive collection, nor in general ayn. much novelty, 
was yet specially remarkable in the case of one exhibitor, 
B. D. Whitney, of Winehendon, Massachusetts, His 
planing machine has the axis of the cutters fixed, and the 
bed rising by an exceedingly.delicate adjustment accom- 
plished by sliding it along an inclined plane on the frame- 
work, the motion being given by a fine screw, so that, 
although it can be lowered to admit of thick timber being 
taken in, the depth of the cut is adjustable at all points 
toa nicety.. Close to this machine was a small saw bench b 
the same maker, with a pair of saws carried one on eac 
eud of a beam under the table, which pivots so as to allow 
either one or other as required to come up through the slit 
for work. One of these saws has the teeth set for cutting 
with the grain and the other for zross-cutting, so that a 
man cutting up timber for boxes, doors, &c., can perform 
both operations consecutively without the slightest delay. 
nch of this machine which 


part of the bench which can be fixed for cross-cutting 
work at any required angle. What is more remarkable in 
this machine than its somewhat novel design, is the exceed- 
ing accuracy of its finish and the beautifully-clean cutting 
it makes. In cross-cutting soft deal it leaves a surface an 
angles as smooth as if they had been finished with a chisel. 
Next toit stands another house carpenter's or cabinet makers’ 
small tool for putting a fine smooth finished surface on 
small work. This is accomplished by a thin wide plane 
iron, the edge of which, after being sharpened, is turned 
over perfectly even ull along, so as to form what is gene- 
rally known as a wire edge. ‘This blade is fixed verti 

in a strong frame with the edge upwards, and the timtber is 
drawn horizontally over it by two pairs cf heavy-turned 
rollers, which nip the wood between them, having their 
bearings simultaneously regulated by the screws forcing the 
four upper: ings downward, being moved by the same 
set of gearis.% We should almost fear that too much of 
the accuracy #-action of this machine will depend on the 
formation of the knife-edge, and that the preparation of it 
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will require’ great skill. There is yet another machine by 
the same maker which isperfectly original. It consists of 
a lathe for turning bannisters, &c., at a single stroke. The 
performance is, however, effected by three tools, whic 
passing along a square rod of wood, leave it a finish 
tu article when their course is completed. The first is 
a simple turning tool, which takes the angles off the wood 
and leaves it roughly rounded; the second is also an erdi- 
nary tool following close upon the first, but carried in a 
holder which eves over a template fixed edge-upwards in 
the ‘bed of the lathe, which causes the too! roughly to cut 
the desired pattern on the wood. Both these tools are 
moved steadily along the planed bed of the lathe, and act 
as ordinary hand-tools would do, but the finishing tool is of 
quite a different order, consisting of a long knife-like blade 
placed diagonally over the work, and having a vertical 
motion downwards, so as to pass the wood tangentially, 
finishing each point as it passes it, till the whole of its 
diagonal course has been run. The pattern intended to be 

iven to the bannisters is worked in the thickness of this 
Enife-blade, the cutting edge not being serrated to make 
the pattern, as might % supposed, but the pattern being 
actually made in the thickness of the blade, which acts, as 
we have said, tangentially, and will present the same pat- 
tern at any part of its depth, so that it only requires 
simply sharpening on a straight stone, which, no matter 
how much one part may be worn away more than another, 
will not obliterate the original shape of the tool. 

We come now to the German wood-working tools, the 
most noticeable of which are the three dovetailing 
machines above described. The Austrian Government 
exhibited a spoke-making machine, which, though well made, 
is of very old-fashioned construction. Beyond them Messrs. 
Schmaltz Fréres, of Offenbach-on-the-Maine, had a very 
fair collection, including a “parquet ” planing and grooving 
machine, and an exceedingly neat little apparatus for cut- 
ting the teeth of circular and frame saws with what may be 
called an artificial grindstone made of a composition of 
emery and india-rubber. It has the form of a thin cir- 
cular blade, and is mounted like a saw ona balanced frame, 
so that itcan bé brought down by hand to make any desired 
shape of cut in the on of the saw blade placed in front of 
it. Thesame makers have a plane-iron sharpening machine, 
which consists of a horizontal disc revolving like a millstone, 
mounted with any required sharpening substance, and 
having an adjustable holder projecting across it, in which 
the blade to be sharpened can be fixed at any given angle. 
Messrs. Geschwind and Zimmermann, of Carlsruhe, had 
also some very good tools, amongst which was a small 
morticing machine, very simple in its action, The mortice 
is cut horizontally, the borer and chisel being carried 
forward in front of it ona traversing bed. By far the 
most important German display was, however, made by 
Joh. Zimmermann, of Chemnitz, who, besides his dove- 
tailing machine, had a complete set of carpentering machine 
tools, of ordinary patterns certainly, but of first-class 
workmanship. In the French department, if we except 
sawing machinery proper, we found a manifest deficiency in 
apparatus for the abridgment of labour on wood. In 
saws, however, with M. Perrin at their head, they were 
exceedingly strong. He exhibited two of the largest class 
of band saws constantly at work. The smaller of the two 
has a very ingenious self-acting feed motion, consisting of 
an endless chain carrying serrated cast iron blocks, which 








are continuously moving in the direction in which the | 


wood is to be drawn, and gripping it between themselves 
and aroller opposite. Verrall, Elwell, and Poulot had a 
vertical cylinder portable engine with a band saw attached, 
and a strong wood framework carrying the timber across 
in front of the saw. M. Normand, of Havre, had a 


vertical saw frame with a very simple bed for moving the | 
timber, and A. Santreuil and Co., of Fécamp, had a fine | 
set of upright saws and three planing machines of good | 


make and finish, about the only ones in the French section 
of the main building. In an annexe, however, there were 
several wood machines by different makers, but they do 


not any of them embody novelty, nor is their finish or | 


performance sufliciently good to merit especial notice. 





RAILWAYS IN TURKEY. 
No, II, 

Tue other concessionaires, finding they could not place 
their concessions, applied to the Ottoman Government for 
extensions of time, on account of financial crises in England. 
Several of them got temporary prolongations. The situa- 
tion of the Smyrna and Aiden Railway, however, materially 


| the cause, and all deeply interested. 


knowledge of the financial operations and the constructive 
rocesses necessary for its development—was that the 
Reon and Aiden Railway was nothing but w: ste, rob- 
berys and peculation, administered by a and swindlers, 
with the complicity and connivance of fools and knaves in 
land. A rapid succession of catastrophes befel the 
undertaking. Besides constant depreciation and the post- 
ee of the promised opening, the contractor, .Mr. 
ackson, suspended payment and went into bankruptcy— 
the shares were struck off the Stock Exchange for fraudu- 
lent misrepresentations, with a severe censure on the per- 
petrators. The shares becoming unmarketable, the com- 
pany’s chief engineer, second engineer, secretary, general 
manager, agent at Constantinople, and agent at Smyrna, 
were all removed without better appointments being made; 
and the chairman of the company, who made most of those 
changes, having arrived out and stated to the Government 
that he should remain in the country until the line was 
opened, within one month suddenly disappeared.. The 
indignation of the ministers may be conceived, and it was 
fomented by the numerous displaced and aggrieved func- 
tionaries, who created agitation in Turkey and England, 
and none the less by the promoters of the other lines, who 
eagerly seized upon the plea that the state of the Smyrna 
and Aiden Railway prevented progress with their own 
plans as a ground for extension of time. 

The state of affairs was sufficient to have disheartened 
any Government, for the Ottoman Porte knew the neces- 
sity of railways—and no progress was being made, while 
Russia was engaged in successive efforts to get railways in 
the south of Russia. The Ottoman Porte showed an earnest 
desire to promote a through railway to India by favouring 
the European continuations and the Euphrates line. In 
neither of these objects was it fortunate. The Euphrates 
made no progress, and a gentleman who had engaged in 
the promotion of the through line was otherwise occupied. 





| ence the Government was induced to overloo 


The Government was in no situation to cope with this | 


state of affairs as it desired. It had to contend with poli- 


scenes not ther peculiar to Turkey, but- we.cannot 
fail to observe that it is seldom a paying performance in any 
country. 

The Ottoman Government has-been very fortunate’ in 
the men who served it during its stage of early railway 
progress. ‘The Minister of Public Works almost constantly 
in power was Edhem Pasha, a man of great power. of 
mind, of studious and inquiring habits, active, conscien- 
tious, and persevering in business. He was most com- 
monly at the same time Minister for Public’ Works, 
Commerce, Public Instruction, and Agriculture ; and 
he worked at each department assiduously, promoting 
the interests of each as much as the necessities of 
the budget would allow. In the interval the. office 
was commonly held by Safvet Pasha, a man who fol- 
lowed the same policy. In the end the chief conduct of 
railways devolved on two members of the Council» of 
Public Works—M. Ritter, and Colonel Gordon, R.E. To 
these two men in co-operation the Ottoman Government is 
greatly indebted. Had they been natives of Turkey these 
gentlemen could not have exhibited more disinterestedness. 
or more zeal. They acquired the regard and confidence of 
the Ottoman Government, and were consequently enabled 
to exercise a very salutary influence at many critical times. 
when the Government wavered. 

The year 1860 was critical for the Smyrna and Aiden 
Railway, and for railway interests in Turkey. Such. was. 
the deplorable position of that undertaking that the exas- 
perated Government determined on its confiscation: for 
breach of the engagements with the Porte. Had that been 
done the effect in England, and even in France, would have 
been to retard railways in Turkey for some time, because 
an additional risk was introduced; as it was, the caution 
money of the Samsoon and Sivas Railway was impounded. 

It so happened the crisis was postponed; by great influ- 
the conduct 
of the chairman and directors of the Aidin Railway, and in 
consideration of the shareholders to allow the undertaking 


tical and financial difficulties, and it wanted the personal | to go on. The chief concern of the Government was for 


experience to deal with the situation. The ministers knew 
well what railways were, but beyond that they had no 

rsonal experience, and the Council of Public Works, in 
which they had European assistance, had been constituted 
for other purposes, ‘he French Government had contri- 
buted two engineers of the Ponts et Chaussées to assist in 
the construction of roads, and an engineer of forests for the 
forest department; the English Government had sent an 
officer of the Royal Engineers for the establishment of 
improved penitentiaries. Called upon by the course of 
events to deal with the railway policy of the Ottoman 
Government without experience—and, as it may be said, 
beyond the sphere of their duties—the Council of Public 
Works persevered under great difficulties. They had to 
contend with speculators of all nations, and with the 
jealousies of French and English engineers. Then, again, 
the cahier des charges, and the whole organisation of the 
council is on the French model, as is too general in 
Turkey, while the Smyrna and Aiden and Kustenji works 
were being carried on by men accustomed to work on the 
English system, which is thoroughly antagonistic to the 
French administration. 

The Grand Viziers frequently changed, and the heads of 
the Great Council in Parliament were all men staunch to 
Such were Fuad 
Pasha, Ali Pasha, Mehemed Kibrisli Pasha, and Mehemed 
Rushdi Pasha; while what may be called the chairmanship 
of committees was held by Ahmed Vefik Effendi, Cabouli 
Pasha, and Ahmed Jevdet Pasha. Of all singular results 
of progress in this day one not the least curious was to see 
a turbanded mollah, a member of the Ulema, acting as the 
railway referee. It is only fair to that remarkable man, 
Ahmed Jevdet Pasha, then Ahmed Effendi, to say that he 
discharged his functions with conscientiousness and 
liberality. It will show the versatility of the Turkish 
character and the kind of men to be met with in public life 
in that empire to point briefly to his career. Brought up 
in the close school of the Ulema, he became the historio- 
grapher of the empire, producing volumes which have 
received notice in Europe. Passing tu the section of laws 
in the Turkish Parliament, his time, besides strictly legal 
duties, was spent in business relating to public works 
and in competitive examinations; and afterwards he was 
transferred to Aleppo to become the first Viceroy, with full 
military and civil powers. This is a kind of barbarian 


| with whom the most distinguished statesmen of Europe 
' treat on a level, and is the sort of man whom the envoys 


affected the Government in all its undertakings. The | 


directors, influenced by insane sanguineness, persevered in 
their proceedings, and hoping that events would some day 
turn out to their wish, neglected rational means and oppor- 
tunities. Such has been their course throughout. So far 
as their credit was concerned, and the credit of the Govern- 
ment—it may be said, too, the credit of the contractor— 
they were lighting the candle at both ends. At one end 
they were depreciating their securities by issuing them at 
a discount to the contractor, and at the other this depres- 
sion was made more severe by calling for instalments 
beyond measure on the insufficient number of shares, This 
went on until more than half the amount of the shares was 
called, while only a quarter of the work was incompletely 
executed. It created the greatest anxiety in Turkey 
with the Government and shareholders, who saw that 
something was wrong. Their attention was, however, 
diverted from the true causes by the continuous revela- 
tions of the Smyrniote community. An entirely new kind 
of undertaking among an ignorant, self-conceited, and 
envious population, given over to gossip, afforded fertile 
resources for hatching absurdities, th from true 
and from untrue suggestions. There were difficulties 
naturally incident to such an undertaking, and as a railway 
staff in a rough country is not chosen with the pious care 
of a missionary establishment going to Tongataboo, there 
was never wanting a text for the Smyrniotes, nor the nest- 
eggs for hatching the three black crows. 

‘The general impression atConstantinople—where, though 
they knew what a railway was, they had no practical 





of our companies and speculators expect to walk over in 
the full strength of European superiority. Strange scenes 
take place in consequence. To meet men picked out from 
the mass of their countrymen for their ability and attain- 
ments may be seen arrive in Constantinople a petty 
solicitor, an assistant-engineer rough and ready, a 
managing clerk, a French bagman, the provincial bour- 
geois with his red riband, or a retired officer of engineers 
with stiffness and empty-headedness. Each is recom- 
mended by his ambassador, each thinks he can dictate to 
the Ottoman Government, and each requires a categorical 
decision on his immoderate demands in three days, with the 
suspension of all the business and functions of the Govern- 
ment meantime. The end is not surprising: much civility, 
much delay, a good deal of money spenton interpreters and in 
hotel bills, departure with unpleasant sensations from the 
treacherous Turks, and a conviction that the ambassador 
betrays the interest of his country in not having enforced 
thedemand with a fleet,and bombardment of Constantinople. 
The effect on the Ottoman Government is very unfavour- 
able, and as a matter of course, competent parties some- 
times suffer from the reputation of the English and French 
snobs. The airs of these champions of superior civilisation 
are amusing, but not inviting. A man who would present 
himself decently dressed, and with decent behaviour, before 
any member of administration or leading official in 
England and France, will walk into the audience room of 
a minister of state in Turkey attired like a mountebank, 
and smoking a cigar. lf the minister can speak French, 


his visitor seldom can—or not intelligibly—but the self 
complacency <f the envoy is undisturbed. 


These are 





the shareholders, Turkish and English. These had been 
induced to invest on the promise of 6 per cent. interest, to 
be secured by the Government, and the Government was 
exceedingly anxious for their protection. In authorising 
the issue of debentures for £250,000 the Government 
required not only that the shareholders should be protected 
from the immediate payment of further calls, but that they 
should not be exposed to the operations of any mortgage in 
interference with their dividends; and that to secure this 
an equivalent amount in shares should be reserved for the 
redemption of the debentures. The Government expressly 
and positively refused to authorise a first mortgage to be 
created, 

It will scarcely be believed, and yet facts and the repor’ 
of the Committee of Investigation confirm it, that notwith- 
standing this a body of English directors issued these 
debentures as first mortgage bonds redeemable in fiv> 
years. To make the matter bad, whereas they had repre- 
sented to the Government that the bonds would be issued at 
par, or less a small commission, they afterwards allowed 
the contractor a discount of 15 per cent. on £37,500,-r- 
ducing the rate of the bond to 85; nor was this all, for the 
£37,500 was actually provided by cutting down the contract 
so much in the extent of duck and harbour accommodation. 
Of course these transactions in the end resulted in what is 
called trouble, and are, indeed, the chief cause of. the 
present embroiled and embarrassed state of the under- 

ing. 

All the attempts to float the Adrianople Railway by 
French or English agencies, or to start the Euphrates, 
failed; the Samsoon and Sivas was a dead undertaking, and 
the Constantinople and Smyrna Railway made no progress. 
The ministry was constantly irritated by demands for pro- 
longations of time and modifications of terms, always on 
conditions unfavourable to the Government, accompanied 
by subterfuges and want of faith, As these requirements 
were based on statements that the capitalists of England 
and France would not engage in the concessions except on 
such stipulations, the Government was led to entertain 
unfavourable impressions as to those interests, and convic- 
tions that liberal treatment was not to be expected from 
Western Europe. These feelings, and the natural courses 
adopted by native agents, caused much indisposition in 
the Government, and the modifications were never granted 
willingly—always with restrictions tending to frustrate 
them—tardily, and often too late. 

The Varna and Ruschuk Railway was one of those which 
were carried through this crisis, and after great concessions 
from the Government it was constituted as a company. 
The grant was sold for a considerable sum to a combi- 
= partly English and partly Belgian after long 
delay. 





THE DRAINAGE OF THE THAMES VALLEY 


DISTRICT. 1 


AS a first response to the remarks with which we prefaced the 
communication of Drs. Pearl and Gooch, printed in our im- 
pression of September llth, we have been requested to give 

ublicity to the following copy of an original proposition to the 
Sone of the various parishes and places interested, submitted 
previous to the recent notice from the Thames Conservancy to divert 
drainage and sewage from the river Thames, by Messrs. Lucas 
and Wilkinson, engineers, 31, Duke-street, Westminster:— 

“Tt is proposed to take the whole of the sewage of Richmond, 
Surbiton, Kingston, Hampton Wick, Teddington, Twickenham, 
&e., and divert it from the river, according to the Act already 

sed, which renders such diversion compulsory in 1869. e 

ichmond sewage will be brought by means of a culvert beneath 
and along the towing path (and to which the present system of 
drains will act as feeders) to a point near Teddington Lock, at which, 
the requisite fall having been given, it will be a foot or so below 
the of the river, that is, about 3ft. above ordnance datum. 
To the same level, and by similar means, will be brought the 
sewage from Kingston and Surbiton, and also from Twickenham 
and Teddington. A _—_ is then effected by means of a cast 
iron pipe dredged in the bed of the river above the lock, and. the 
whole of the sewage (about 1,500,000 gallons oe diem) is 
into a tank, excavated at the above point, arched over, and pro- 
perly covered with earth. From this reservoir it is proposel to 

ump it through an iron main to an elevated spot in the neigh- 
Sonsliendt of Hounslow Heath, from whence it can be distributed 
over a large tract of the surrounding country by y:avitation, The 
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power required a this purpose pou do fuel. obtained by 
transmitting to the pumping engine, by means of . i or 
other suitable aadhenieal coabdlienen, a portion of the power 

ising from the average difference of level between the locked 
and tidal water, and which is now running to waste over the 
tumbling board at the weir: This power will be found to be 
largely in excess of what is requi and as the water will be 
immediately returned to the river, we see no reason to expect 
opposition from the Thames Conservancy, particularly as we 
should be engaged in the purifying of their river; by this plan the 
whole of the expense attendant on the use of steam engines will be 
avoided in perpetuity. The wonderful results from the applica- 
tion of sewage to the land at Croydon, Barking, and various other 

laces, are now, we submit, known and generally conceded. 

e should propose to form the before-mentioned places into a 
‘drainage district, levying a rate throughout itself to pay the cost 


of these works, which we estimate at about £65,000. An approxi- | 


mate rate of three pence in the d, would, in about thirt: 
years, pay off this cost, in ly of the large sums whic 
would, in all probability, be realised annually by the utilisation 


of the sewage, of which the towns-will be compelled by law) 


to dispose somehow. The working e will, we anticipate, 
prove inconsiderable by reason of the dispensing with steam 
power. It is proposed to get an Act this session for power to levy 
a rate and utilise the water power, if sufficient encouragement is 
given by the various parishes and places; and with reference to 
this no time should be needlessly lost.” 

At the suggestion of the boards Messrs. Lucas and Wilkinson 
proposed tho following explanatory appendix to the fi i 
proposition:—‘‘ Clause 1, waste, in present manner of disposal 
sewage; 2, cesspools and their actions. 3, modification of the 
system by means of increased water 3 4, sea discharge, and 
its effects; 5, combination with sewage Ss 
4, land irrigation, three modes of application, and ir effects; 
7, our reasons for proposingthe above combined with the use of 
water power; 8, a su, 
means whereby the ingenuity of man may cause rivers to drain 
and fertilise their districts:ina less offensive and more economical 
manner; 9, our opinion with reference to the expediency 
feasibility of inehadiaig auxiliary power in our scheme; 10, no 
unsightly erectionsymuisances from the reservoir, or interference 
with existing waterJevels on either side of the weir; 11, statistics 
of heights and duration of tides, &c.; 12, statistics of river dis- 
charge at Stamessand Teddington, with inferences; 13, utilisation 
of power by:means of turbines, or other water»engines; 14, 
statistics of \ sewage irrigation at Croydon, and other 3 15, 
attitude of~Tlitmes Conservaney; 16, approximate dimensions, 
and general estimate.” 

“1. It has alwa; to us, and, we presume, to all who 
have considered the subject, as. excessively. extravagant and 
inimical to the true interests of the nation, to continue the great 
and wasteful expenditure of substance and. source.of wealth: and 

wer involved in the direct di of our: into the sea, 

y the agency of our rivers and streams; and this loss is rendered 
the more rapid by our insular position.” 

“2. The pollution of our water was bad enough in the former 
times of cesspools, &c., when our towns were, comparatively 
speaking, scattered and sparsely inhabited, and, as at the present 
time in some instances, the sewage percolated the strata surround- 
ing the wells, and mixing with the water spread death and 
disease in every direction. In these days we believe that a return 
to such a system would be, to all intents and purposes, imprac- 
ticable.” 

**3. When however water being laid on in increasing quantities 
this medium was used to carry the refuse into our rivers and 
thence to the sea, the evil was only half met and counteracted as 
experience has proved; and probably most people will hail with 
satisfaction the steps which have been recently taken by the 
Government towards empowering the local authorities and facili- 
tating their action with reference to the disposal of it other- 
w se than by sending it directly into our rivers and streams.” 

**4. With reference to the conveyance of sewage direct to the 
sea shore as has been proposed, we submit that the enormous 
cost of the connecting works, not to mention natural obstacles, 
would infallibly preclude the adoption of this or any similar plan 
throughout the country ; and we-have every reason to believe that 
the recent enactments will eventually and speedily extend to other 
parts of the kingdom; but this, the second alternative is at 
present regarded with favour by some, amo: whom we may, 
of course include the authorities of several of our most impor- 
tant watering places-on the coast, and although the said authori- 
ties deserve and:have obtained great credit for the energetic and 
able manner:in which they have carried out the improvements 
suggested, stillithe nuisance is only staved off for a Fawn by 
reason - =~ _ bulk and “4 most ee and —— 

rtion of the su being to all intents arposes practically 
Frsoluble in salt water, is simply distributed i current, tide, and 
wind, to other and less inhabited parts of the coast, where fora 
time its evil action may remain unnoticed, except, perhaps, duri 
its transit from the outfall, which, no matter how far it be carri: 
=. the town will not wehink be found in the end to perform 

ts 71 +5 in a +3. ~s y b] 

“5. Any combination en the part of thesuburban districts with 
the present system of -eyeeene yee drainage is out of the 
question, as it is pretty generally conceded that the system 
alluded to, gigantic as it is, is scarcely sufficient for its own pur- 

**6. There remains but the third alternative, namely, the placing 





it on the Jand ; and there are various modes of treating it for this | 


The sevaration of the solid from the liquid can be per- 
ormed in three processes: Firstly; by mechanically straining it, 
to which method the and difficulty of securing, renewing, 
and: preserving the efficacy of the filtrating medium forms a 
serious impediment, increased by the fact that much of the im- 
purity, and therefore, consi from an agricultural point of view, 
the-virtue of the sewage, will pass away in the liquid part, a pollu- 
tion‘to the stream and a waste of fertilisation. 
ration can also be carried out by the agency of gravitation or 
a in which process the classification of matter is somewhat 
ifferent from the former instance, but it seems still more or less 
open to the objection contained in the latter part of it. A third 


ggestion that nature, by her laws, provides a | grea’ 


The above sepa- | 


evolved by the fall of their waters-throughout 


rivers may be made egpeiperucmareiiinineina sis power 
en : 
irrigation in a manner similar to that which 


for the drainage and irriga‘ 
op es of the whole of the country situate within the basin 
of their catchment area? Any river must give forth during its flow 
from its source to the sea, sufficient power to raise the sewage (of 
which a + proportion is indirectly derived from its waters) to 
any hgight below its mean level with certain requisite allowances, 
pom | it remains for man’s ingenuity to avail itself of that power in 
a simple and effective mechanical manner. It should be borne in 
mind that as the actual sewage and drainage of any district bears 
but a small proportion to the river itself in weight, it will require 
but a diminished proportion of the actual water power evolved to 
accomplish its elevation to a height commanding enough land to 
repurify it before letting it back into the river; so that were the 
ame we pro; carried out in extenso, each lock would, 

rough its weir be made the means of draining and utilising the 
sewage of its surrounding area, and the sewage itself when purified 
over the land would, on its return tothe river, add by its weight 
power to the weirfall next below it.” 

**9, In case, however, unforeseen. .circumstances should present 
| themselves during further p ings s' proving a 
foundation for the fears expressed. by one or two gentlemen, 
whose position and knowledge. render their opinion of weight and 
importance, namely, that it is possible that the water power might 
in some exceptional case. be suspended longer than could be 
counteracted: by the accumulativepower with which we might 
deem it advisable tc invest our reeeiving tanks, it will be seen that 
we have estimated the works in connection with this undertaking 
on so liberal a scale, and have allowed so much for contingencies, 
that it will be found that it willinclude a margin for the amount 
—— to furnish an auxiliary engine: for pumping at such times, 
and it need not be mentivned that sueh:engine would only entail 
expense during the time that it ing, also that at seasons 
when weshould have the most worktodo we should have the 
test power at our disposal and vice versd.” 


“10. The essential necessities of the plan we pro in making 
Teddington the lowest portion of the work, wi reclude the 
and | erection of any buildings or machinery above the level of the 


will be remov 


interfere in the slightest degree with thelevel of the waters either 
below or above the weir, but simply to uwtilise:by its fall the water 
which not being required for the lock is 
weir,” 

“11. We adduce a few of the»results of our observations and 
inquiries with reference to this.s », At Teddington Lock, 
below the weir, the waterhas in Midsummer as low as 
12°2ft, above ordnance datum for about seven hours; and in the 
winter at times as high as 18°5ft. (on one occasion at 23°73ft.) 


about half-a-foot. Any increase in the height of the water below 
the weir is accompanied by a corresponding increase of about one- 


latter, combined with the down-flow, increased as it would be by 
the heavy rainfall at such times, would in itself, by its velocity, 


feet, notwithstanding what is called at the lock a level.” 

“12. At Staines, about seventeen miles above Teddington, the 
area of the basin equals 3,086 square miles. The maximum dis- 
charge equals 400,000 cubic feet per minute; the minimum dis- 
charge equals 35,000 cubic feet per minute; the ordinary summer 
discharge equals 45,000 cubic feet per minute; the mean annual 
discharge equals 100,000 cubic feet per minute; and we have it 
from the highest authority that the minimum quantity of water 
ever known over the weir at Teddington equalled 300,000,000 
gallons per day. Against such statistics as these, combined with 
careful observations, in which we have availed ourselves to the 


waterimen, and others in the neighbourhood, we respectfully sub- 


may be co as saving an enormous continuous outlay, 
source of great profit.” 


will be utilised by means of turbines, by whi 


— are, however, several kinds of water engines applicable for 


of Croydon: district. (about 800,000 gallons daily) is caused to 
irrigate about 290 acres of land, similar to that alluded to in our 
first paper, and passing over it, raises five crops of grass,or nearly 
50 tons, acre per annum, the approximate annual value of 
which is from £40 to £50 acre, The 
tinually running over the save when the cro 
and, on being discharged into. the river, is perfectly clear and 
scentless, the land being also less offensive than when | ed with 
ordinary farm manure, and we are informed that the produce of 
cattle feeding from sewaged land is much richer and greater in 
quantity than from ordinary pasturage.” 

“15. We have had private interviews with influential members 


are being cut, 





of “oe Conservan 
| have led to believe that our plans are not unfavourably re- 
garded, and that when we go officially before them we not 
| meet with i provided that we do not to erect 

any unsightly buildings above the ground, or to im navigation, 
| and that we meet their views with regard to one or two minor 
| points which will not practically interfere with the details of our 
scheme.” 

“16. We proposeto take an areacovering aboutten square miles, 
on which is situate property the rateable value of which is about 
£319 000, owned by a — of about 50,000, and the amount 
of sewage, &c., from this amalgamated district is about 1,500,000 
gallons per day, in which there is about 54 tons of solid matter 
i ion, all of which can be easily pumped by water power, 





mode of brir ‘ng about this division is to be found in chemi 
precipitation; the expense and diminished action will we think 
— the availing of this agency on a large scale. Weconsider, 
dwever, that all these methods are open in common to one 
serious complaint, and this is involved in the fact that the truest, 
and mechanically considered the most economical, means of 
transmitting any substance from one place to another, must 
consist in the use of the water in which it is suspended as a 
vehicle for its transit, as by this the whole of the manure, whether 
pension or solution, is d and made use of.” 

**7, Itisupontheseconsiderations that we identify ourselves with 
the scheme, a sketch of which we had the honour to bring before 
you some time back and —— to the recent notice issued by the 
conservators of the river es, and having to the application 
of the natural water power of that river for the purpose of raising 
the sewage to a height sufficient to command the surrounding lands 
for irrigation, &c., we believe that we have acquired sufficient 
data from statistics, experiments, and the opinions of eminent men 
officially connected with the river to prove that there will be 
found therein a large surplus of power without in the slightest 
degree affecting the water levels either above or below the lock.” 

8. It is evident that although apparently the easiest means 
of getting rid for a time of refuse and its evil effects, rivers are 
not the most sanitary and in the end economical, agents for the 
effectual drainage of a country thickly studded with closely popu- 
lated districts; at any rate in the direet manner hitherto practised, 
which pollutes the streams, vitiates- the wells, injures the 
public health, and wastes the most valuable manure. But is it not 





possible that nature herself in her laws, suggests a means w) 


in 
as before mentioned, and raised to a eight of above 80ft. above 
ordnance datum, whence it would command for irrigation pur- 
poses an area of about thirty square miles; 350 acres would however, 
it is estimated, be sufficient to take the sewage, for the purpose 
of growing Italian 7 grass, as at Croydon. The sullage, passing 
on its return purified to the river, would travel over a distance of 
nearly seven miles. The entire costfor works and maintenance on the 
above plan would be, including an allowance for contingencies, 
| about £70,000, which sum, imposing an approximate rate of 3d. 
| in the pound, or an average annual payment of 1s. 5d. per head, 
would, independently of profit from the sewage utilisation, and 
by means of the borrowing and other powers conferred by the 
recent Acts, in a little over thirty years’ time, repay the first 
cost, the maintenance, and the interest, when the whole works 
would become the ge | of the united towns, &c., entirel 
unencumbered by debt. e append below some details on whic 
our estimate is based :— 
Culvert from Surbiton to Kingston, 2ft., £1000; from Kingston 
' to Teddington locks, 3ft. 9in. by 2ft. 6in., £4488; Richmond to 
Teddington locks, 3ft. 4in. by 2ft., £7920; Twickenham to Tedd- 
‘ington, 3ft. 4in. by 2ft., £6270; Teddington to the river, 3ft. 9in. 
by 2ft. Gin., £1683; Hampton Wick to Ted: Ift. 6in., £980; 
under river by C. L. pipe ree forcing main 2ft. Gin. pipe, 
£11,220; laying main o 6in. pipe, £660; pumping — 
ant pereuee rnervir near Teddington ‘low a 3 
service near Teddington level), 3 preparing say, 
£2000; penstocks, overflows, &c. £2000; Jand for reservoirs, 


. » Say, 
hereby &c., say, £2000; makings total of £60,790; engineering, law, &c., 


P 
‘*14, At various places with which we have concerned ourselves, | 
amongst which we will cite the works at Beddington, the sewage | 





| 


} 


above ordnance datum, with a variation, by ebb and flow, of | muscular. agency, which 


tenth in that of the water above the weir, and the duration of | 
the flow bears so small a proportion to that of the ebb that the | 


h | is familiar with the celebrated. ex: 
give a head of water at the weir equal to between two and three | 


utmost of our opportunities, and the experience of the local | 


| 


| 


sewage here is kept con- | 


and other authorities, at which we | 


£4209. Total amount as first estimated, £65,000; olnuibe Sx 
contingent ex: which may.arise £5000. Totalsum for w 
powers should be taken to raise, £70,000.” 





STEERING AND SAILING RULES. * 
AIDS TO MEMORY, IN RHYME. 
By Tuomas Gray, Assistant Secretary, Board of Trade. 
Two Steam Ships Meeting. 
Meeting steamers do.notdread.: 
When you see three: ahead— 
Port your helm, your RED. 


Two Steam Ships passing. 
GREEN to GREEN—or, RED to RED. 
Perfect safety—Go ahead. 


Two Steam Ships crossing. 
If to your Starboard RED appear, 
It is your duty to keep.elear ; 
To act as judgment saysis proper— 
To Port—or 8 back—or, Stop her! 


But when upon your Portis seen 

A Steamer’s Starboard dight of Grezy, 
There’s not so much for you to do, , 

The Greswiight must keep clear.of yous, 


General Caution. 
Both in safety and in doubt 
Always keep a good look out ; 
In danger, with no room to.turn, 
Ease. her !—Stop her !—Go astern ! 





AnimaL Exxorrtorry.—To the agency of friction, the amber of 


ground, and any apprehension as to a nvisance from the reservoir | the ancients, the chemical action of modern voltaism, the myste- 
when it is considered that it will be from 20ft. to rious properties of natural and artificial magnets or loadstones, and 
30ft. below the surface of the earth, and: that ventilation if | that peculiar vital principle inherent in certain animals, are due 
necessary would be provided simply by an ornamental shaft, we | all the effects generally included in the comprehensive term elec- 
may add that our proposal is not foundedon theassumption of any tricity. If to these primary causes we add those of terrestrial cur- 
permission to be sought for, or obtained.from the authorities, to _ rents and inequality of temperature, we provide, at least in 





theory, for all those ic p hitherto inexplicable 
upon any known data. If, as a certain eminent ecclesiastic re- 





to flow.over the | marked, ‘‘ chance is a word to express our own ignorance,” what 


a ‘‘chance” electricity must be. It is to the savant and the 

hilosopher what ‘heart disease” is to the coroner and the 
Eoeley, Exactly a century ago galvanism was first discovered, 
and the term was applied to describe a species of electrical excita- 
tion, presumed. at that time to differ materially in its origin from 
all other.similar effects, Evi the cause was.referred to some 
a peculiar sensation or taste 
when two dissimilar metals were applied, one. upon the upper and 
the other upon the lower surface of the tongue, Sulzer, who made 
this discovery, ascribed it to some vibratory. motion produced in 
the neumpaltlla tongue, nat; a highly sensitive organ, and 
inferior in that respect only to the eye. vani, whose name 
iments. upon the limbs 
of frogs freshly killed, more fully dev this theory, 
and was the father of a new school, which, while re- 
cognising the cause of these post-mortem, effects to be 
connected with electricity, yet affirmed that they were 
due to some especial modification of that unknown agent, re- 
siding solely in the animal and consequently bestowed 
upon it the appropriate name of animal electricity. The celebrated 
Volta was the first to successfully dispute this view of the sub- 
ject, and to establish the identity of the origin of galvanic and 
electric pl Recent experiments have confirmed the theory 
that animal electricity does not owe its origin to the formerly- 
imagined action of the nerves or muscles, but emanates directly 
from a purely chemical source, the exciting cause being generated by 
thecontact of the air with the incipient d ition of the freshly- 








mit that mere conjectures should not be allowed to endanger the | killed.animal. Bearing in mind that a liquid but very slightly 
adoption of a project, whose economy being perpetual in its action, | saline in contact with animal substance,is an electrometer, it is 


easy to perceive that the so-called musoular current is noth 
more than the current produced by their contact. To put beyon 


being eventually a : 
‘*13, If it be found preferable, the ample eee thus obtained | a doubt the question that a live muscle would generate electricity, 
i contrivance from | which it could not produce when dead, contact has been made be- 
80 to 90 per cent. of the theoretical power is rendered: available. | tween the muscles of a live animal and the wires of a galvanometer, 


without the latter evincing the slightestsign of an electrical current. 
Moreover, if a portion of muscle be separated from the body of an 
animal freshly killed, and placed in communication with a galva- 
nometer, a feeble degree of electricity is demonstrated. Accordi 
to the opinion of a ber of l’Academie Fr ise, this is due 
to the influence of oxygen upon the flesh, a cause always 
existing when the muscles retain their normal state of irritability. 
Assuming that animal electricity was due to the cause surmised 
by Galvani, the evidence of the current would cease so 
soon as the muscles become completely inert, or, so to speak, 
completely dead. But the reverse is the fact. The more decom- 
posed the flesh becomes the stronger are the advances of its elec- 
trical condition, and when it has acquired a state of almost total 
utridity it imparts the maximum deviation to the astatic needle. 
hat, the presence of a saline = is necessary to these electrical 
effects is proved convincingly by several circumstances. One is 
that meat newly salted becomes electrical in proportion to the 
netration of the solution, and the other that cured meats, whether 
beef, rk, or fish, evince a high state of electrical development. 
The blood of a living animal is al her destitute of electrical 
excitation, but becomes ble of affecting the galvanometer so 
soon as the animal is ki and its power increases wil 
utrefaction ofthe body. A small addi of common salt to the 
lood immediately increases its electrical sensibility. If the epi- 
dermis of an animal be removed the under layers of cuticle are 
highly electrical, as experiments upon f: have demonstrated, and 
this condition is still further augmented by the addition of a saline 
solution. From these results we are justified in ——— that 
animal electricity in its original sympt is a del , and that 
without theintervention of someslightl saline _ my the nerves and 
muscles are, per se, powerless to afford the smallest evidence of an 
electrical current. nless a chemical action can be set up there is 
nothing to indicate the presence of that vital muscular agency 
which the first experiments in connection with the subject led the 
older philosophers to insist upon and adhere to. The animal current, 
which they so fondly propounded and believed in, is simply an 
ordinary electrical current produced chemically by the contact of 
a saline solution with animal matter, in which combination the 
salt acts the of the electrometer. Adopting this view of the 
uestion it is easy to perceive that the development of animal 
electricity, in invalids and diseased organs, instead of being due to 
the cause origi entertained, is solely the consequence of 
chemical decomposition. Thus, for inst , the membrane 
of the mouth becomes electrical in patients suffering under disease 
of the stomach or digestive organs, and strong evidences of it are 
manifested in malignant, cancerous, and other ulcers of a 
dangerous and fatal type. All animal excretions are electrical, 
and urine possesses this property in so remarkable a degree as to 
cause the needle of a pyrene to make a complete revolution 
of the dial. The electricity of fishes results from an alkaline 
solution in the cells of the er and manifest itself very 
powerfully. All the effects of animal electricity may therefore be 
regarded as closely resembling those of fermentation and putrefi 











tion, and to depend not upon any muscular or nervous h 
but solely upon an inciplont chemical decomposition in combi- 
nation with chemical electro: 
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ENGINES AND BOILERS OF THE TROOPSHIP JUMNA, 





Y 
Wit 
Udy 


Z 


ZY ALLL UDELL TITTLTL LALLA PLATE TA MLL LTTE TAT TD TTA TT LRT TALL TE LE ue 


| 
P| 


il ii 


A 
g Za Cll 


jum Ah 
CLL 
ZY 4 


In our impression of July 12th, 1867, we described at some length | At such atime as the present, when all eyes are turned to the 
the Jumna, one of the fine new troop ships, built for the Admiralty, | results of so valuable an exhibition of skill, it may not be uninte- 
by Messrs. Palmer, of Jarrow; we now asksahe the engines of this 
fine ship above and at page 382. The Jumnais 4175 tons burthen, 
366ft. a and 49ft. beam; her engines are of the horizontal 
double piston rod type, with three cylinders (Sell’s patent). The 
cylinders are 77in. diameter, the stroke being 4ft. They are 
entirely cased with steam. The steam is cut off by the slides at 
from one-third to one-sixth of the stroke without separate expan- | between masters and men were raging, and more frequent than 
sion valves, The condensers contain collectively 6646 tubes, | they happily are at the present time. The first machine which 
7ft. Gin. long. The steam passes within the tubes. The engines | found its way into the district was fixed at the High Royd 
are pecan a small pair of diagonal engines. The screw pro- | Colliery near Barnsley, belonging to Messrs. Hall and Stones. 
peller is four bladed, 21ft. diameter, and adjustable. It was fixed, and on the 4th of August, 1864, was christened and 

There are four boilers, two at each side of the stokehole, which commemorated by a large banquet in the pit at which the chief of 
runs fore and aft., and twenty furnaces, each 7ft. Gin. long by | the South Yorkshire Colliery engineers were present. The patentee 
3ft. din. wide. The boilers contain 2780 brass tubes, 2}in. outside | was Mr. G. C. Jones, of the Blaina Ironworks, Monmouthshire. 
diameter and 6ft. 6in. long; each boiler is fitted with a super- | The machine consisted of a cylinder, bedplate, and bearing, all in 
heater in the uptake, consisting of flattened tubes, on Mr. Field’s | one casting, and was suppo on four wheels. The pick shaft is 
principle. We must refer such of our readers as desire more | carried by a cylindrical bearing which is capable of being turned by 
minute information to page 47 of the present volume. In our illus- | means of hand wheels. The pick can be fixed in any position, by 
trations, Fig. 1 is a cross section of the vessel showing the side | which means vertical, horizontal, or angular grooves can be cut in 
elevation of the engines; Fig. 2is a cross section of the vessel with | thecoal. The trial made at the time was considered highly satis- 
a section of the boilers; Fig. 3 shows a section of the cylinder | factory. One of Ridley’s coal cutting machines was also fixed in 
relief valves; these valves are constructed so that they can all be the same pit a short time before. At the time it was tried a report 
relieved from the engine platform by taking off the pressure of the | stated that after it had been to work four minutes the air receiver 
springs; Figs. 4 and 5 show the front and side views of the small (a boiler about 18ft. long and 4}ft. diameter) was filled, and the 
starting engines; Fig. 6 shows a section of the slide valves with a | compressed air escaped at a pressure of 38 lb. to the square inch, 
section of the shut off steam valve, which is of the ordinary double which very materially assisted the ventilating the mine-—a matter 
beat description. of very great importance. A similar machine was also put down 
—— en 4 the =e — Colliery, in November, 1864, mA sagt "mane 

“ SEVIER ‘ = e machine, as well as an air engine, was manufactured by Messrs. 
COAL-CUTTING BY MACHINERY. | Pigottand Farrar, of Barnsley, under the superintendence and from 

THE great perfection to which machinery has been applied to | the designs of Mr. Jones. When at work the machine was kept quite 
almost all branches of manufacture—but especially to those steady by a pair of trial wheels, so placed that there is a longer base 
branches where great manual labour was required in the production | on the rails, insuring a much stronger blow for the pick 
of any marketable commodity—is too well known to need even a | than where there is oscillation. The cutter itself consists of a 
passingglance. Toalmostall branches of tradesave that of winningor | wrought iron pick, worked by a cylinder with compressed air at 
getting the coal has the benefit of machinery been applied, and on | 451b. pressure on the square inch. In the same month a new 
this account the efforts of the colliery owners of South I hire | hine on a totally different principle was introduced and put 
and Cheshire are all the more praiseworthy. On the first of the | down at the Kippax Colliery, near Leeds. The invention was 
present month—this day—as many of our readers are no doubt | that of Messrs. Lock and Warrington, colliery owners, and Messrs. 
aware, the machines intended to compete for the £800 are to be in | Carrett and Marshall, engineers, Leeds. This machine was 
Lancashire, worked by water pressure at 1501b, to am inch, conveyed in 1}in, 


chines in their collieries, but have not succeeded in maintaining 
them for any great length of time together. The periods at which 
these attempts have m made were those when disturbances’ 
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| resting to point out a few of the chief machines which have been | 
fitted up in the South Yorkshire and other districts. The masters | 
in South Yorkshire have made several attempts to,establish ma- | 





| Pa TIE, 


% 
win, tr 


A 


wrought iron pipes from asmall engine fixed at the bottom of theshaft. 


The machine is mounted on four wheels and traversed on the curve 


tramways. The cutters are fixed in aslotting bar, marked witha 


steady longitudinal reciprocating motion at a slight angle. The 
apparatus which was attached to the machine was self-acting 


in all its operations. It propelled itself forward, secured itself 
dead fast Tetoeen the floor and roof whilst the cutters are 
in operation, and again released itself with the return stroke. 
About the same time as the above-mentioned machines, 
another, worked by air pressure, was bought out by Mr. E. 
Beecher, colliery engineer, and Mr. Gillott, mechanical engineer, at 
both the Thorncliffe and Chapeltown collieries, near Sheffield, and 
was tried in the South Yorkshire district. The machine is one of 
four cylinders, having a corresponding number of pistons, cross- 
heads, and cutters. Three cutters are placed in each crossh 
one preceding the other a few inches. The pistons are so made as 
to alternate in the strokes, and to give a blow equal te between 
100 lb. to 200 Ib. to each cutter. The motive power, which is sup- 
plied by air pressure, is given to one piston, the exhaust from it 
again brings the next piston back, and so on with the remainder. 
The movement of the cutters can be varied to cut at an angle of 
any degree. In 1865 another candidate for public favour was 
brought out by Messrs. Donisthorpe of Leeds, which did away 
with the shifting of the rails when the machine was at work. The 
patentee employs posts and pillars, wedged or held between the 
floor or the roof of the mine, to hold the rails in position and pre- 
vent them shifting sideways away from the face of the work. 
The posts may be constructed in various ways to accomplish this 
object, but the patentee preferred to make them capable of being 
elongated by means of a screw, and when using them bolts are 
bored in the floor and roof to receive their upper and lower ends. 

It is to be hoped that the efforts of the South Lancashire and 
Cheshire colliery proprietors to encourage the development of coal- 
cutting by machinery may have the desired effect of causing im- 
provements to be made in the present machines, or of bringing out 
such an instrument as will answer the desired end, and give the 
colliery proprietor the advantage of machinery which, as in past, 
must in future benefit both the employer and the employed. 
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WET GAS METERS. 


For many years after the first invention of gas it was impos- 
sible,to estimate the quantity burnt by the consumer, or passed 
through any pipe, except by the size and number of the burners 
and length of time of ignition. These points were therefore made 
the subject of a contract between the makers and the consumers, 
but the result was unsatisfactory, it being impossible to check 
the latter when they burnt more gas than agreed upon in the 
contract. In order that gas lighting might become universally 
adopted in towns it became necessary that the quantity of gas 
burnt should be accurately measured. 

Solids and liquids can be handled and seen, but gas cannot, 
and is very light, so! is much more difficult to measure ; besides, 
a continuous record is necessary. A small gasholder will meaure 
certain quantity of gas or air with the greatest possible accu- 
racy, but it keeps no record, and could not be used without 
impeding the flow of gas in the passage from the mains to the 
burners. 

In 1815 the first patent for a gas meter was taken out by Mr. 
Clegg, the engineer to the only gas company then in existence. 
In his specification of that date he describes two different kinds 
of meter, both worked by the light pressure of the gas as it flows 
from the mains. One of these meters was excessively compli- 
cated in construction, but the other, on a simpler plan, is shown 
in Fig. 1, and is practically the first available gas meter ever born 
into the world. A,B is a cylinder or drum, revolving on a 

hollow axis C, and contained in a case D, E. The inlet for the 
gas is through the hollow axis C, the outlet being at F. The 
inlet communicates with two semicircular chambers, by means 
of two bent tubes K, N. The two chambers are separated from 
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each other by two partitions, in which are placed two valves O, P, 
in order to allow a free of the water from one com- 
partment to the other during the revolution of the cylinder, 
which acts as follows :—In the position of the drum, as shown, 
in the cut, the gas entering through the hollow axis C, passes 
through the bent tube N, into the compartment with the valve 
P, which closes as the partition rises out of the water. The gas 
in the same compartment under the valve O escapes 
the hole 8 into the case, and passes away to the burners through 
the outlet F. The gas cannot pass through the bent tube K, as 
the small trough above it has taken up a little water, and at the 
same time that the outlet hole T rises above the liquid the little 
trough discharges its water into the pipe K, which is thus sealed, 
As soon as the valve O enters the water the gas in the com- 
partment G is discharged through the hole T into the case; 
thus one compartment is always filling and another always 
emptying. The quantity of gas required to fill each compart- 
ment varies with the size of the drum, and this being correctly 
determined it fis easy to record the number of revolutions made 
by the drum by means of a suitable train of wheelwork attached 
to the hollow spindle. 

One defect of this machine was the friction of the stuffing-box 
supporting the hollow axis ; another that the valves O, P, soon 
‘ot out of order. The sudden sealing of the tubes by the water 
falling from the small troughs caused oscillation in the lights; 
but with all its faults this early meter places the name of Mr. 
Clegg among the first who contributed to the advancement of 
the science of gaslighting. 

In the year 1824, Sir William Congreve patented a meter, in 


| which he registered the flow of gas through a pipe or cock where 


the pressure is uniform, by registering the length of time the 
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tap was open. For this purpose he applied to each cock or pipe 
a small clock movement, which was started by opening the cock, 
and stopped by shutting it. The dial: indicated the number of 
hours the cock was open. This inferential measurement was 
far superior to the old contract system, but .did not prove an 
accurate measurer of the quantity of gas burnt. 

Mr. Malam, who with Mr. Clegg was then employed at the 
Chartered Gas Company's works, made many improvements, 
and introduced a new principle into Mr, Clegg’s meter, whereby 
the instrument was simplified, and the valves, stuffing-box, and 
bent tubes abolished. Figs. 2 and 3 show the interior of the 
meter, which consisted as before of a drum revolving upon an 
axis in an outer case. The axis, instead of being hollow and 
working at one end through a stuffing-box, is mounted as shown 
in Fig. 3. The gas entering at A, passes through the bent tube 
A, B, into the measuring drum, This drum is divided into com- 
partments, each having an inlet space in its inner side and an 
outlet opening on its periphery. The inlet to the compartment 
D, E, Fig. 2; is at G, and the outlet at M. The inlet and outlet 
to the compartment C, E, are respectively at L, and N, and to 
the compartment C, D, at F, and K. The gas, entering by the 
pipe A, B, through G into that portion of the compart- 
ment D, E, which is above the water, and acts like a wedge, 
pressing against D, so as to drive the drum round in the direction 
of the arrow. While this is being done the gas in that part of 
the compartment C, D, which is above the water is expelled at 
the outlet K, and escapes by the outlet pipe of the meter. The 
quantity of gas required to force the drum to make a complete 
revolution being accurately ascertained, the number of revolu- 
tions is indicated by the usual train of wheelwork and dials, 
and the quantity of gas passing thus registered. This meter is 
evidently much in advance of the one first used. 

Mr. Samuel Crosley, of Cottage-lane, City-road, having 
acquired the patent rights of Mr. Clegg, set to work to make 
further improvements in the meter. A front view of the drum 
of Mr. Crosley’s meter is shown in Fig. 4, but without the hollow 
cover which enclosed this part. Fig. 5 isa plan of the drum, 
with that part of the body removed which covers one of the 
compartments ; the hollow cover is shown at D, D. Fig. 6 is a 
section, showing the four interior partitions. The principle is 
the same in this drum as in that of Mr. Malam. The drum is 
divided into compartments, the partitions of which are, however, 
not at right angles with the front and back plates of the drum, 
but are placed at an angle as represented in Fig. 6. By this 
modification the drum in revolving cuts the water, instead of 
allowing the flat sides of the partitions to beat against the liquid. 
There is, therefore, much less resistance to the drum in its passage 
through the water; it revolves with greater freedom, and the 
resistance is at all times equal, which is absolutely necessary, or 
the lights would burn unsteadily. There is also space in the 
centre of the drum for the free passage of the water from one 
compartment to another. The inlet and outlet spaces were placed 
by Mr. Crosley, the one in front of the drum under the hollow 
cover, and the other at the back of the drum. These have to be 
so arrangec. that there is no free passage through the meter 
without moving it. The spaces are therefore arranged as in Fig. 
4, in which the radial lines D, C, F, G, and others, show the 
position of the slits through which the gas passes to the com- 
partments behind. The slits are shown in section at A, B, C, 
Fig. 7. The gas is introduced into these four inlet passages to 
the compartments, by means of the bent tube er spout E, D, 
Fig. 7. The water level must always be above the hole in the 
hollow cover through which the bent tube is passed, otherwise 
gas would pass through the meter without moving it. This 
drum is now universally in use in wet meters, although in 
other parts of the machine there are many variations in detail, 
intended principally to regulate the height of the water level, on 
which the whole accuracy of the instrument depends. The 
drum is difficult to draw and explain in section, as all the 
plates in it vary much in their planes, and are placed diagonally 
in respect to each other. But the drums are simple in con- 
struction, and cut the water smoothly. Their sizes are 
calculated according to the number of lights the finished 
meters are intended to supply. In the trade the meters are 
named according to the number of burners they are intended 
to feed ; thus, they are designated “ five-light meters,” or “ ten- 
light meters,” and so on, The “lights” thus alluded to are 
always understood to be those produced by burners which each 
pass 6 cubic feet of gas per hour; thus a ten-light meter will 
supply ten burners, each consuming 6 feet of gas per hour, 
ortwenty burners each consuming only3 cubic feet per hour. The 
smaller sized meters are made to pass the required quantity of 
gas with about 150 revolutions per hour, but the larger 
ones decrease in the number of revolutions as they increase 
in size. 

The aceuracy of registration of the meter depends principally 
upon the height of the water line. Fig. 6 shows that when 
the water line is high it passes less gas per revolution, but 
when it is low more gas. The index can only show the number 
of revolutions of the drum, but not whether the drum holds 
the proper proportions of water and gas. It therefore becomes 
a matter of great importance to gas manufacturers and 
consumers that the water in the meter should be 
kept at the proper level. The arrangement adopted by 
Mr. Crosley, also by his successor, the late Mr. William 
Parkinson, and by other firms, is shown in Fig. 8. 

In fact all the more recent modifications in the wet meter 
include the drum already described, but vary in the plan adopted 
to keep the water at the true level. In Crosley’s arrangement, in 
front of the cylindrical case containing the drum, is fixed a 
square box, A, B, C, D, Fig. 8. The gas enters at F, and passes 
into the square frame at the corner A. In this corner of the 
square frame is fixed a valve F, through which the gas passes. 
Below the water-line there is an opening from this square frame 
into the drum case behind, so that that the water finds the 
same level in both. The valve F is worked by a fluat G below 
it. This is balanced so that when, by evaporation or otherwise, 
the water level falls below a given point, the float shuts the valve 
and cuts off the gas. Of course then the lights go out, and 
more water must be put in the meter. The gas fills the upper 
part of the square frame, then passes down the pipe H, and 
through a branch from it into the drum, as shown in Fig. 7, where 
the line O, P represents the partition between the drum case 
and the square frame. > 

The plug K, Fig. 8, opens to allow water to be put in the meter, 
whilst the plug N opens to draw off any water that may rise 
above H. This diagram shows the connection between the drum 
shaft and the registering index. On the end of the drum shaft 
is }.aced a worm O, working into a cog-wheel P, which, by means 
of a spindle through the tube R, turns the index at the top. Ina 
three-light meter, the measuring drum revolves 8 times toa cubic 
foot ; the wheel on the spindle has forty teeth, consequently the 
latter makes one revolution for every five feet of gas passed. A 
worm on the top of the spindle works into a wheel of twenty teeth, 
which consequently revolves once withevery 100 cubic feet; on this 
there is a pinion of six working into a wheel of sixty teeth, and to 
the axle of this wheel is fixed the first hand on the dials, which 
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consequently makes a complete revolution for every 1000 feet of 
gas passed through the meter. The side plug § is for adjusting 
the correct water-line of the meter, and when the water in the 
meter is higher than this plug the instrument registers against 
the consumer, but when below it isin his favour. To get the 
right level the meter should first be filled with water, and 
then the plug S opened till no more water will run out through 
it, when the water-line will be the true one. 

The defect of this meter is the power it places in the hands of 
unprincipled people to tamper with it by altering the water 
level. This has been done introducing the short end of a 
syphon into the plug K, and drawing off some of the water. 
Nevertheless both gas manufacturers and consumers had full 
power over the plug 8, which tells the truth of the case, so the 
gas companies found it necessary to appoint inspectors to go 
round frequently and examine the state of the meters. There 
are other ways besides altering the water level of tampering with 
meters, and numerous convictions against consumers have been 
at different times obtained. 

As early as 1837 Mr. Crosley adapted the “bird fountain” 
principle to his meter to keep the water at the proper level. 
The reservoir was placed above the meter with a tap between the 
two, which was temporarily closed whenever the reservoir was 
taken off to be replenished. This meter did not come into common 
use nevertheless it laid the foundation for a large class of 
modern contrivances known as “compensating meters,” the 
principle in all of these being the supplying of water to make up 
for that lost by evaporation. 

In 1853 Mr. J. Z. Kay took out a patent for a hydraulic valve 
meter, in which he dispensed with the ordinary float and valve 
already described, and substituted a hydraulic seal. This was 
placed on the back of the meter—which otherwise was of 
Crosley’s construction. When the water had evaporated low 
enough to unseal a pipe at the back, gas was thereby admitted 
into a chamber in which water was held in suspension; accord- 
ingly sufficient water would flow out to bring that in the work- 
ing part of the meter to its proper level. 

A few years ago great agitation in reference to the measuring 
of gas by meters caused a bill to be introduced into the House 
of Lords by Lord Redesdale in the session of 1859, and became 
law the same year. It fixed the standard cubic foot for gas 
measurement, which previously was a variable bulk. It was 
accordingly settled that a cubic foot of water should equal 
62'321 lb. of distilled or rain water, weighed in air at a tempera- 
ture of 62 deg. Fah., under a barometric pressure of 30in. 

The Act also ordered the construction of standard testing gas- 
holders, to be lodged at the Exchequer, for testing purposes, and 
for the appointment of public inspectors throughout the country 
for the examination and stamping of meters. The tests are 
defined to which the meter must be subjected before stamping. 
After the Act came into operation no meter was to be fixed 
without the cfficial seal upon it, and within ten years after the 
passing of the Act no meter is to be considered legal unless 
stamped as the result of the Act. The city of London has 
erected a large testing office in Whitecross-street, and the Metro- 
pol tan Board of Works has offices im different parts of London 
where anybody can take a meter to be tested, at a cost of 6d. for 
a three or five-light meter, rising to 5s. for a hundred-light meter, 
and so on. 

The standard gasholders deposited at the Exchequer are very 
accurate machines, and have been certificated as correct by the 
Astronomer-Royal after numerous experiments. Fig. 9 shows a 
testing gasholder as used by the inspectors under the Sale of 
Gas Act. A, B, C, D, is a tank containing water, in which is 
suspended the gasholder or “ bell,” O, P, R, S, which rises and 
fills perpendicularly, there being two guide wheels at O and P 
as well as at the bottom of the bell. The bell is suspended by 
a cord passing over the wheel F, at the other end of which is a 
counterbalance G. The gas enters through the pipe and tap H, 
down the pipe I, K, under the bottom of the tank, and up the 
centre of it to a short distance above the water line. The spindle 
of the wheel F turns on friction rollers. At the back of this 
wheel is fixed a cycloidal curve, to which is attached a weight. 
This compensates for the greater pressure the gasholder would 
otherwise give when out of the water than in it, by placing the 
weight at a greater distance from the centre, so that it shall 
have a greater power of counterbalance. Thus, whether the gas- 
holder is wholly or ially immersed in the water, its pressure 
is always the same. There is a windlass X fixed to the side of 
the tank for the purpose of raising and lowering the weight T, 
to which it is attached by means of cords passing over the 
pulleys Y, Z. This weight, when allowed to rest on the top of 
the gasholder, will give a pressure of 3in., at which it is neces- 
sary to test meters, and a windlass is the most convenient 
method of altering the position of the weight. In connection 
with the gasholder Fig. 9 shows a table and a meter placed 
thereon for the purpose of testing. 

A clause in the Sale of Gas Act orders that a meter shall be 
tested for capacity at five-tenths pressure whilst passing gas at 
the rate pac a stated thereon as its proper working speed, and 
if such meter ean be made to vary more than 2 per cent. fast, 
or against the consumer, or more than 3 per cent. slow, 
or against the gas company (who consequently have the worst of 
the bargain), it shall not be stamped. The meter shown in 
Fig. 8 could only comply with these requirements on two condi- 
tions, namely, first, that when the water level was raised high 
enough for the meter to register 2 per cent. fast, it should over- 
flow the pipe H; secondly, that if the water evaporated so as to 
register 3 per cent. slow, the float G should fall and close the 
valve. It was, however, found in practice that when the overflow 
pipe H and the float G was so adjusted, variations in pressure 
caused water very frequently to flow out of the meter through 
H to the annoyance of the consumer. The valve F was also 
liable to be closed. It was found that meters so adjusted worked 
well in low districts where there was little pressure, but badly in 
high districts with high pressure. 

To meet this difficulty Mr. Pinchbeck, in 1859, patented a 
simple improvement, shown in Figs. 10 and 11. The gas passes 
through the valve, as in Fig. 8, but instead of filling the front 
chamber passes into the pipe A,B, Fig. 9, through the inner pipe 
G, D, into the waste water box E,F, then through the pipe F into 
the measuring drum. The improvement consists in reversing 
the action of the float so that it is raised instead of depressed by 
an increase of pressure. When the water level in the meter 
oscillates through variation of pressure very little gets into the 
waste chamber, as it has to pass through a small hole K, at the 
bottom of the pipe A, B. This meter fulfils all the requirements 
of the Act, and can be used in any situation and at any pressure. 
For many years meters have been constructed on this principle, 
and in large numbers, by Messrs. W. Parkinson and Co., of the 
City-road. 

Wet meters, as at present sold, may be divided into three 
classes, the “ bird fountain,” the “mechanical spoon,” and the 
“compensating float.” Crosley’s bird-fountain meter was the 
first one. In 1858 Mr. Esson patented a bird-fountain meter, 
shown in Figs. 12 and 13. A is the front chamber, and B the 
wastebox. Disthewater reservoir or supply tank. Thisis supplied 


with water by means of the feed pipe E, which is kept constantly 
sealed by the water in the surrounding closed pipe F. A suffi- 
cient opening is left at the top of the pipe F, to allow water 
poured in at E, to flow over the edge of the pipe F into the 
supply tank D. An air pipe G, connects the front chamber of 
the meter with the supply tank. H, isa pipe conveying water 
when necessary from the tank D, into the front chamber A, of 
the meter, to make up for loss by evaporation, The tank D is 
made air-tight so no water can flow down H, until air or gas 
enters the tank. When the water falls below its proper level, 
and below the lower mouth of the pipe G, gas will find its way 
up the pipe into the tank D, at the same time allowing water to 
fall through H to raise the water in the meter to its proper 
level again, and close the pipe G. The float K is fastened to the 
valve by a bent arm, and the gas enters the meter and passes 
through the valve and the meter the same as in Fig. 8. 

In 1855 Messrs. Sanders and Donovan patented a meter, 
which is thus described in their specification :—‘ We employ a 
float of such weight in proportion to its volume, or otherwise so 
loaded and balanced, that it is capable of remaining stationary or 
in equilibrium whether a greater or lesser portion of it be im- 
mersed in the liquid, provided the level of the liquid remain the 
same. If, however, the level be raised by the addition of a certain 
volume of liquid, the float rises until a corresponding volume of 
the float, has emerged from the liquid, and the level of the water 
has fallen to its proper place. If, on the other hand, the level be 
lowered by withdrawing a certain volume of liquid, a corre- 
sponding volume of the float becomes immersed and the level is 
again restored. One mode of arranging the apparatus consists 
in constructing the float of a semi-cylindrical or hemispherical 
form, turning upon a horizontal axis, mounted at or near the 
level of the liquid in the meter. If the float be made of half the 
weight of an equal volume of the liquid, or thereabouts, or if it 
be loaded or balanced to a corresponding amount, it will produce 
the desired effect ; for when the float is in its highest position, 
with its flat side or diameter horizontal, it will balance itself on 
the axis ; when the first quarter is immersed it will float up the 
second quarter, while the third and fourth quarters balance each 
other on the axis ; and when the diameter is vertical one half 
will be immersed and will float up the other half.” In Fig. 14, 
A, B, C is the compensating float working on the axis D. To 
this float is attached the valve E, which closes the passage for the 
gas into the meter when the float reaches or approaches its 
lowest position. The dotted lines show the position of the float 
when the valve is closed. This compensation is very accurate in 
its action. Meters upon this principle are manufactured by 
the Gas Meter Company, at their works in Kingsland-road, 
London, and also at Oldham, and in Ireland. 

Another description of compensating meter is shown in 
Fig. 15. In this there is a waste water chamber of larger size than 
in other meters, and a spoon is made to rise and fall with the 
rotation of the drum, thus raising each time a small supply of 
water to take the place of that evaporated from the measuring 
part of the meter. All water thus raised, however, is not 
required for the purpose, and the surplus returns into the waste 
water box through an opening at the proper level, This meter 
is shown in Fig. 15, where A, B, C is the waste-water chamber 
and D E the spoon for raising the liquid out of it. The spoon 
is raised by means of the cam F G connected to the upright 
spindle working between the worm K on the shaft and the 
index. The lip P in the partition plate is the true water-line, 
and any excess of water in the meter which runs over this into 
the waste chamber A, B, C can be drawn off at the plug T. The 
gas enters the meter, passes into the measuring drum, and the 
index records the quantity consumed as usual. The water level 
is always truly kept, and ee the additional work given to 
the meter to perform theoretically adds to the friction, the effect 
is so small that it cannot be detected upon the lights or on the 
most delicate gauge. 

Other methods of compensation have been patented but not 
largely adopted. the whole drum of the meter has been 
tried, and in 1858 a patent was taken out by Mr. Bartholemew, 
for floating the whole meter in an outer case. In 1858, also, 
Mr. Clegg, the original inventor of the wet gas meter, patented 
his “new hydraulic gas meter.” In the measuring drum there 
were five compartments instead of four as in general use, and in 
the centre of it was placed an air vessel to lighten the friction. 
The measuring drum was in this way balanced in the water at 
its true level, and rose and fell according to the quantity of 
water in the meter. This meter appears not to have answered 
well practically, for the t has passed through many handg 
since Mr. Clegg’s The London Gas Meter Company, 
Limited, which last manufactured them, has recently been 
wound up. 

In all the wet meters it will be noticed that the original drum 
of Mr. Crosley has been retained, all the recent modifications 
being limited to the regulation of the water level. The outer 
cases of wet meters are chiefly made of tin plate, which in some 
situations corrodes, although there are many instances of such 
meters working well continuously without repairs for twenty 
years. The liability to corrosion has induced many makers to 
manufacture meters in cast iron cases. These, owing to ‘ec- 
tion of modern methods of casting, can now be made so light that 
while the durability of the meter is very greatly increased, there 
is little inconvenience on account of the weight. Until lately 
the manufacture of these has been principally carried on in Scot- 
land, but since 1864 they have been largely manufactured in 
London by Messrs, W. Parkinson and Co. 





SoutH KENsINcTON MuseEvM. - Visitors during the week ending 
26th October, 1867:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to — 9702; on Wednesday, Thursday, and 
Friday, admission 6d., from 10 a.m. till 5 p.m., 1393; total, 
11,095; average of corresponding week in former years, 9,342; 
total from the opening of the museum, 7,038,419. 

NAVAL APPOINTMENTS. --John R. Agates, engineer, to the 
Cumberland, additional, for charge of the engines of the Beacon ; 
Isaac Hall, first-class assistant-engineer, and Maurice Whyan, first- 
class assistant-engineer, additional, to the Urgent, in lieu of chief 
stoker ; Simeon Matthews, chief engineer, to the Myrmidon ; 
Herbert Binch, engineer, to the Donegal ; Daniel Ferguson, engi- 
neer, to the Myrmidon ; Hugh London, first-class assistant-engi- 
neer, to the Myrmidon ; Thomas S. Stanlake, acting second-class 
assistant-engineer, additional, to the Myrmidon. 

DEATH OF PRoFEssoR McGauLEy.—We regret to announce the 
sudden and premature death of Professor McGauley, which 
during the week. The late Professor McGauley was for some time 
Professor of Natural Philosophy under the Irish Board of Eduea- 
tion. He passed a portion of his short life in and the last 
few years in England, where he has died, literally in ess. He 

ublished several works of merit, including a Treatise on Natural 

hilosophy. He was also constantly engaged in translating and 
editing numerous works. He contributed largely to literary 
and scientific periodicals, and has, we believe, left important un- 
published manuscripts. We regret to find that he has left a 
widow and family to mourn his loss, and that, like too many lite- 
rary men, he had, notwithstanding his unceasing labours, been 
unable to make provision for their support. 
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RAILWAY MATTERS. 


TuHE lines from Roulers to Ypres and from Nieuport to Dixmude 
are nearly finished. 

Ar the end of 1865 the total ordinary capital of the railways of 
the United Kingdom was £218,598, 196. 

Tue total paid-up railway capital of the United Kingdom of all 
kinds stood, at the end of | at £455,478,143. 

THE Bogieh rate of dividend for 1865 was £4 14s. 10d. per cent., 
while the Scotch was £4 9s. 5d., and the Irish only £2 16s. 8d. 

THE works of the Braine-le-Comte and Courtray line are about 
to be commenced. Those of the Denderleeuw and Courtray are 
progressing. , 

THE plans of the Poperinghe and Hazebrouck junction line 
have been forwarded to the Minister of Public Works of the 
French empire for approval. 

Or eleven dividend ees lines in Ireland in 1865 the lowest 
was the Waterford and Limerick, 15s. per cent., and the highest 
the Dublin and Kingstown, 9 per cent. 

Tue total expenses of the Manchester Company’s railways and 
canals, including rents, tolls, Guty. c., from the 1st July to the 
20th of October, 1867, amounted to £161,051, as against £154,659 
for the corresponding period of 1866. 

OF nineteen dividend-paying lines in Scotland in 1865 the lowest 
was the Carlisle and oth Bay, 10s. per cent., and the highest 
was the Kilmarnock and Troon, £9 5s. per cent., the ordinary 
capital of the latter being only £40,000. 

THE preferential ate of the railways of the United Kingdom 
in 1865 was £124,263,475, and upon this the average rate paid 
(reckoning a sum of £8,455,279, on which the companies were 
unable to distribute anything) was £4 7s. 9d. per cent. 

THE Great Eastern directors ——_ the working of the year 
1867 will show that all debentures, leases, rents, and preferences 
will be fully covered by net earnings, and the cash dividends 
would be payable if the finances of the company were put right. 

THE chairman of the Cape Railway congratulates the share- 
holders upon the increase of the traffic, which is owing to the 
management of the traffic greens wet and economy in the 
es expenses. The capital account may now be said to be 
closed. 


THE directors of the London and North-Western Railway have 
appointed Messrs. Saxby and Farmer sole contractors for supplying 
and fixing signals in gombination with their patent locking appa- 
ratus throughout the whole of the London and North-Western 
systems. 

THE lowest dividend disbursed in 1865 by any of the English 
dividend paying companies was by the Oromford and High 
Peak, which on an ordinary capital of £127,000 distributed 
8s. per cent. for the year, while the highest was £11 2s. 6d., by the 
Lancaster and Carlisle on an ordinary capital of £2,420,300. 

THE assistance of Mr. Watkin, M.P., has been invited by the 
directors of the Great Eastern Company, and he has stated that 
should the board be thoro ly req! ed, and in that eyent 
alone, he is ready to render his d tothe company, not doubting 
that better times are at hand, and that the concern can be re- 
trieved in a reasonable time. 7 

THE total of the debenture stock or funded debt of the railways 
in the United Kingdom was, at the close of 1865, only £13,795, 375, 
and on this the average rate paid was £4 2s. per cent., while the 
debenture loans subject to renewal, and which in times of pres- 
sure must always be a cause of danger, amounted to £97,821,097, at 
an average rate of £4 8s, 5d. per cent. 

THE complete railway returns of the Board of Trade for the year 
ended the 3!st of December, 1865, have only just been printed. The 
delay in publication, however, is understood not to be chargeable 
to the Board of Trade, but to the want of some legal machinery to 
compel the companies to send in within reasonable time the state- 
ments required from them. 

A SHOCKING accident occurred on Monday on the Metropolitan 
Extension Railway, now in course of formation between St. John’s 
Wood and Baker-street. Some men were down a cutting when a 
land-slip occurred, burying several of them. One was taken out 
and carried to Marylebone Workhouse, where medical assistance 
was promptly obtained, but he was found to be dead. Another 
was found to have a fractured thigh, and he was taken to St. 
Mary’s Hospital. 

Apvices from Alexandria of the 19th inst. state that the new 
Finance Minister, Raghib Pasha, continues to discount the bills of 
the treasury and of the railway administration ir advance, and has 
just put forth another advertisement similar to the last with 

to all bills due in the current month. Under these circum- 
stances, treasury bonds and railway bills having from three months 
to a year to run were in demand in the market, and a belief was 
generally entertained that the new and salutary system will be 
maintained. 

AN extraordinary general meeting of the Great Eastern Railway 
Company is convened for the 8th of November, to take into con- 
sideration the | aes constitution of the board of directors, and 
the propriety of altering it. It is also proposed to ‘‘ authorise an 
application to Parliament to confirm terms of arrangement with 
the Northern and Eastern Railway Company and the proprietors 
of the East Anglian Stock for the repealing of their respective 
privileges of appointing directors of the Great Eastern Railway 
Company as representatives of and from those bodies.” 


THE report of the Great Indian Peninsula Railway states that 
the net receipts of the half-year ended the 30th of June were at 
the rate of £5 9s. per cent. on the total paid-up capital of 
£16,443,414, and that reckoning only the amount actually ex- 
pended on the 852 miles at present at work, they were equal to 
£9 13s. 4d. per cent. perannum. A distribution of 10s. beyond 
the guaranteed rate might be declared for the half-year, but pend- 
ing an authorisation from the Indian Council no proposal can be 
made in that respect, the question being delayed, it may be 
assumed, by consi ns in connection with the recent accidents. 
With regard to the policy pursued by the board in relation to the 
future supply of coal for working the line, a point on which they 
were unde to be at variance with their agents in India, 
nothing is said. 

THE chairman of the Smyrna and Cassaba Company states that 
the traffic receipts are increasing steadily, in spite of the competi- 
tion of the camel-drivers. This increase has taken place during a 
period of great commercial depression, and he therefore thinks 
there are hopes that the traffic will continue to increase until it 
realises all the expectations of those interested in its success. The 
increase of traffic has been chiefly derived from agricultural 
development, which has been hitherto retarded owing to the 
difficulty of transport. The establishment of the railway will 
cause a greater breadth of land to be cultivated. 


THE portions of the Great Indian Peninsula Railway which are 
still under construction extend from Kundwa to Jubbulpoor, 260 
miles on the north-east main line, and from Scholapoor to Raichoor, 
158 miles on the south-east line. On the north-east line, the part 
from Kundwa to Hurda, 613 miles, is nearly completed before the 
end of the half-year, and it was contemplated to open it for 
traffic after the monsoon rains; but, unfortunately, this portion 
of the line has been so much damaged by the floods of August 
last (two bridges and one of the abutments of another having 
been entirely washed away) that the opening of it must now be 
pom ag Beyond Hurda to t the whole contract will 

ready for opening by the 1st of March, 1869. Upon the re- 
maining section, from Sohagpoor to Jubbulpoor, the works are 
being prosecuted with all possible despatch. Upon the south-east 
line, below Sholapoor, the works are proceeding to the satisfaction 
of the chief resident engineer. 








NOTES AND MEMORANDA. 

THE total weight of the Enfield and its sixty rounds of am- 
munition is 141b, 6 oz. and 1) drams. 

Tue American dollar weighs on grains; of these 41} grains are 
copper. The copper is one-ninth of the silver. 

Tue London gas companies number thirteen, and it is stated 
that last year supplied the City with the enormous amount of 
8,653,000,000 cubic feet. 

Taking the resistance to crushing weight of chalk at 1127, 
that of Aberdeen granite, blue kind, is represented by 24,556; that 
of white Italian marble at 21,783. 

THE l letters to which we alluded lately, and in which a 
ine in the discovery of the law of gravitation was assigned to 
haye proyed to be forgeries. 

ANOTHER modification has been introduced in the Boxer cart- 
ridge since the late accident at the Arsenal. (This is the third 
change which has taken place since the commencement of the year. 

TuE following are some of the dimensions of the Minié rifle 
which was introduced into our army in 1851:—Barrel weighed 


4lb. 10 oz. ; bore, ‘702in, with four grooves, having oneturnin 6ft. Gin. ; | 


weight of bullet, 680 grains. 

AFTER sone experiments with the old musket in 1838 the com- 
mittee of officers drew up a table of “instructions for soldiers ” 
in firing with it. Among other things the soldier was told, in firing 
at a man at 600 yards, to fire 130ft. above him. 

IN illustration of the extremely minute quantity represented 
by the millionth part of an inch, Mr. Whitworth explained to a 


committee of the House of Lords that “ you have only to rub a | 
piece of soft steel a few times to diminish its thickness a millionth | 


of an inch. 

At the battle of Salamanca only 8000 men were put hors de 
combat, although 3,500,000 cartridges were fired, together with 
6000 cannon balls, besides which there were charges both of 
cavalry and the line, so that as regards the line only one shot in 
437 took effect. 

Tue American dollar is derived from the German “thaler” 
(literally ‘‘ Valley piece,” the first thalers having been coined in 
Goachimsthal, in Bohemia, where there are extensive mines). The 
same name is also used in Sweden and Denmark, where the unit of 
currency is called a rix dollar. 


ALTHOUGH “‘ Brown Bess ” was officially said to be effective at a 
range of 200 yards, it was the working rule of the soldier to 
reserve his shot till he saw the whites of his engmy’s eyes, and 
even then it was said that, before he could bring down his man, 
he must fire a full weight of bis body in lead, 


THE gas companies of New York city and its dependencies, ten 
in number, have an aggregate storage of over ten million cubic 
feet, in forty gasholders, working between three and four thousand 
retorts; turning out 2,500,000,000 cubic feet of gas per annum, and 
collecting over £1,600,000 from consumers. 

Ay Italian coin which spread over Europe was the Roman grosso, 
called in England a groat, in France a gros, in Bremen a grote, 
and still retained in Prussia and Saxony as a little groat, or groschen. 
The French sou is evidently derived from the Italian goldo, or 
piece with which one can solde, or pay one’s debts. 

In 1823 the city of Paris sold its yearly crop of mud for £3000; 
in 183] the renters paid for it £5600, and ,000 in 1845. The 
price has now reached £24,000. This mud, when kept for some 
time in rotting tanks, is sold as manure at the rate of from 3f. to 
5f. per cubic metre, and realises a sum of £120,000. 


A NEW mode of testing armour plates for ships has been intro- 
duced and tried at Chatham Dockyard, in which the detection of 
interior and unseen flaws is made by means of a magneto-electric 
current. The results are described as satisfactory and conclusive, 
whether in plates or bars, the smallest defects even having been 
discovered. 


Wirt a view of ascertaining the degree of penetration, when 
the rifling is carried to an extreme, Mr. Whitworth made a rifled 
barrel 20in. in length, giving twenty turns to the rifling, or one in 
every inch, so that the velocity of rotation at the surface greatly 
exceeded that of progression. In firing it drove a bullet composed 
of lead and tin through 7in. of elm. 


A SUBSTANCE having all the properties of a compound of 
aniline has been found to exist in the bodies of a cephalopod of 
the Mediterranean, known to naturalists under the name of 
Aplysies Depilans. It is estimated that the cost of this substance, 
after all expenses of fishing and extraction had been included, 
— be GO. the kilogramme, or about twenty-four shillings per 
pound. 

Tue “ Parisian company for lighting and heating by gas” lights 
the whole of Paris, the great part of the townships of the depart- 
ment of the Seine and some of those of the Seine-et-Oisc, The com- 
pany have ten gasworks, fifty gasometers, and, in 1866, distributed 
1,360,000,000 cubic feet. London consumes on an average 936ft. 
per head of the whole population. Paris furnishes on an average 
740 cubic feet for each inhabitant. 


Ar a recent sitting of the French Academy of Sciences a paper 
was received from M. Ch. Musset, in which, referring to the 
irregularities observable in the concentric zones of the trunks of 
trees, all of which he finds to be elliptical, with a major axis per- 
ceptibly directed east and west, he considers it highly probable 
that this shape is owing to the earth’s rotation round its axis. 


PROFESSOR CZERMAK, of the University of Jena, has found in 
the stomach of an Egyptian mummy a roll of something which 
proves to be the skin of the sole of the mummy’s own feet. 

nvestigation has shown that this was a common practice among 
the ancient Egyptians, and is explained as symbolical of the 
eternal separation of the dead from the earth he so long trod, and 
as a sign of his manumission from the thrall of the worl 


WHEN the Italian cities were at the height of their power in 
the middle of the sixteenth century, their coins nat y spread 
over the world, and their names were taken for the coins of many 
other countries; thus the world-renowned Florentine florin (in 
Italian florino, so called from the flower, the lily of Florence, 
being on the reverse of every coin), was adopted by the French 
and English, who also give the same name to the German coin 
gulden—derived from geld money. The Venetian sequin, in 
Italian zecchino—from zecco, a mint-—was adopted by mo&t of the 
oriental countries with which the Venetian merchants trafficked. 


THE number of locomotives on German railroads in 1864 was 
4768, of which 574 were manufactured abroad; but now Germany 
not only builds her own locomotives, but sent one thousand last 
year to other countries, such as Switzerland, Italy, France, and 
Russia. The number of engines now used on the railways of 
Germany is 5250, 340 of which have to be replaced every year. 
The largest of the German factories is that of Borsig, of Berlin, 
which has built 2000 railway engines since it was first established 
in 1841. Of the others, the principal are that of Maffei in 
Bayaria, that of the Austrian railway companies at Vienna, Eger- 
stortf’s at Hanover, and Henschl’s at —_ 


THE Medical Times and Gazette says that Dr. Richardson, in 
carrying out his researches on the bichloride of methyline, has 
been led into a new inquiry—as to the condensing power of the 
pulmonary surface for gases and vapours. He believes that all 
gases and vapours which enter the blood by the lungs are condensed 
by the pulmonary surface into a liquid state previous to absorp- 
tion, and this physiological result he finds in curious accordance 
with the facts brought to light by Professor Graham on the con- 
densation of gases by platinum and colloidal substances. If the 


condensing power of the lungs be proved it will afford an explana- 
tion of some interesting and difficult physiological problems, 


MISCELLANEA. 

THERE are now in operation in Chili ten gold, twelve silver, and 
about 100 copper mines. 

A PLAN has been suggested for the removal of the iron railings 
around St. Paul’s Cathedral. 

Dg. Crossey, of Lowell, is putting up machinery for making 
coffin cases from surface slate instead of wood. 

RAILROADS are projected from Jackson, Tenn., to Paducah, and 
from Memphis by the river route to Cairg, © 


THE Tmperiel Government of Chine has lately prohibited the 
printing of newspapers there with bine ys Rs 

Since the Ist of March last the Australian Meat Company have 
imported and sold upwards of 38,000 tins of beef. 

THE in tion - ing carbines into the cavalry 
regina Cie a out w e utmost despatch. 

Anovt one-third of the whole trade of ry, including 
manufactures and produce of the yalue He PRR Aad Rect 
| passes through the port of Liverpool every year. 
| _4 MBETING was held on Monday at Londonderry, at which the 

already et repented arguments in fayour of the purchase of the 
Irish railways by the Government were reiterated. 

THE tubes of tubular —¢ are generally painted white, so as 

| to increase the radiation, and diminish the effects of expansion 
| and contraction caused by the alterations of temperature. 
A NuMBER of shipwrights have gone out to Suez, from South- 
| ampton, to repair the Peninsular and Oriental Company’s mail 
| steamer Surat, which recently struck on a reef about ninety miles 
from Suez. 

THoMAS Henry Fromines, formerly manager of some steel- 
| works at Whittington, belonging to Messrs. Firth and Sons, | 
| Sheffield, was on Tuesday committed for trial at the Sheffiel 

police-court on the charge of embezzling £1193 6s. 6d. ' 
| THe Americans are about to build a monster suspension bridge 
| to connect New York and Brooklyn. The bridge will have a clear 

span of 1600ft., besides the approaches, and its estimated cost is 
| £1,500,000. Mr. J. A. Roebling is the engineer engaged. 
Tue fortress of Mayence, by the laying of a cable under the 
| Rhine, has just been connected with the telegraphic network which 
| places all the fortresses of the Rhine in communication with 
| Berlin, or, in case of necessity, with the commander-in-chief of a 
| Prussian army. 
THE settlement effected with the Portuguese Government and 
| the South-Eastern of Portugal Railway Company, which is re- 
| presented by English capital, is understood to be of a perfectly 
satisfactory character, alike as regards the interests on this side 
and those of the Portuguese Government. 

A NEw telescope for examining objects situated under water, 
was recently tested on one of the French canals. Reports affirm 
that pencil’ marks could be clearly distinguished at a depth of 
more than 5ft. ed pera applicatign will be the examination 
of the hulls of v without its being necessary to dock them. 


Iv is feared by many in Dublin 
ai res : 
nte ten a be ng hp way lines, many of the share- 
holders in the even: e project assuming a definite form, will 
become rather loud in their protestations against being com 
to sell their property. 
On Saturday Mr. Holt, the ip ak 

0 








at, although quiet enough at 
Government shows a decided 






’ diver, employed 
at the pier works, died suddenly. 7 oplain the 
deceased on coming out of the diving bell complained of being 
unwell, and on getting home medical aid was procured. It is 
said that death arose from pressure on the head by the force of 
the air being pumped down. 

THE Continental Union Gas Company have stations in Milan, 
Genoa, Parma, Strasbourg, Roanne, Alby, Cette, Vienne, and Rueil, 
atall of which various fenpertent*works tae been carried out. Af 
the stations in Al dria, Modena, Beaucaire, Montargis. 
Nismes, and Messina, no works of importance have been engaged 
in during the last half year. 

WE believe that the troops forming the expedition to Abyssinia 
are likely to have the benefit of the simple and clever American 
invention for procuring water from a considerable depth below the 
surface without the labour and delay of sinking wells, described by 
us a few weeks ago, and manufactured by the licensee, Mr. Norton, 
of Blackfriars-street, Manchester. 

Proresson Ropcers thinks the deficiency of oxygen in the 
tunnels of the Metropolitan ant | would not act injuriously 
upon a delicate person passing through the tunnels, and he does 
not think that the amount of carbonic and sulphurous gas in the 
tunnels will act injuriously. There is nota sufficient accumu! ation 
of these gases to be injurious to public health. 

Messrs. Warp and Payne, whose wheelbands were stolen 
because one of their grinders was in arrears with his contributions 
to the trade union, write to the editor of the Sheffield Daily Tele- 
graph :—** A meeting of the men has been held, and it was at once 
decided that the bands must be replaced, the secretary being em- 
powered to purchase new ones, In the meantime work has been 
resumed.” 

THE Gibraltar shield was fired at on Friday at Shoeburyness, 
under the direction of the Ordnance Select’ Committee. The 
entire grounds were kept by sentries during the firing, and all ad- 
missions were strictly prohibited. The struts of the shield were 
loaded during the practice with upwards of five tons of iron, not- 
withstanding which the whole structure has beep driven back, and 
has forced the strong 16in. piles. 








Tue Argonaut, owned by Messrs. Bilbe and Perry, and com- 
manded by Captain Nicholson, has arrived in the West India 
Docks from Foo-chow-foo, haying made the passage in 110 days. 
This vessel started with the second batch of clippers, and as she 
carries a very large cargo in proportion to her tonnage, and has 
made the passage from Anjer in seventy-one days (shorter than 
the Ariel and Taeping), it is said to be a very creditable perform- 
ance. 

Dr. BacnHorrngr, Professor Letheby, and Dr. Whitmor 
report the tunnels of the Metropolitan Railway ‘as dry an 
free from infiltration of liquid or other matters prejudicial to 
health. The general health of the employés of the company is 
such as to afford unquestionable proof of the sanitary condition 
of the air in the tunnels, and they are enabled confidently to state 
that the atmosphere of the Metropolitan Railway is not unwhole- 
some or injurious to health. 

Tue Candia, recently built by Messrs. Wingate and Co, 
Glasgow, for the Imperial Ottoman Government, is a vessel % 
1000 tons, B.M., and 250-horse power nominal. She is arm 
with five Armstrong guns, and is one of the fastest steam 
afloat, having maintained a speed of twenty-one miles per h 
on her trial trip. Her dimensions are—length, 240ft.; beam, 28ft. ; 
depth, 11}ft.;" and she has a pair of oscillating engines with 
cylinders 58in. diameter and 60in. stroke. 6 

In France milk is packed in small tins, easily moved by one 
man, and by a simple contrivance the stopper screws close down 
upon the contents of each tin, so that the motion of the nde 








cannot churn the milk in transitu. The tins are then place 
covered wagons, and in summer are wrapped ip cloths, whi 
are watered from time to time, so as to promote coolness by eva 
poration. The result of this care, which costs but little, i 

the milk supply of Paris is proverbially excellent, whilst that 
London is proverbially execrable. Then, in Paris, a vigilant police 
supervision provides that the measures in which the article is re- 
tailed shall be fair and exact, and that it shall not be adulterated ; 
| in London “ the cow with the iron tail” predominates unnio} 

| n every dairy. 
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LOCOMOTIVES EXHIBITED AT PARIS. 





CONTRACTORS’ ENGINE BY H. HUGHES. 


Length 4 mg 3ft. lin. 

Width of ditto, 2ft. 43in. 

Total grate surface, 74 square feet. 

Height of crown of fire-box over fire-bars, 3ft. 4in, 
Number of tubes, 100. 

External diaineter of tubes, 2in. 

Mean diameter of body of boiler, 3ft. 2°58in. 
Thickness of plate, “39in. 

Diameter of cylinders, 12in, 





Stroke, 20in. 
Number of wheels, 4. 
Siiteas tbecin Lating snk tailing oh 
istance ween ing an iling wheels, 
me f dri led wheels 
iameter of driving or cou wheels, 3ft. 
Diameter of leading or trailing ditto, 3ft. 
= —— of locomotive, empty, 11 tons 
c 











GOODS ENGINE FOR IBADEN RAILWAY, BY THE CARLSRUHE COMPANY. 


Length of grate, 4ft. 4°16 in. 

Width of ditto, 3ft. 4in. 

Total grate surface, 14°20 square feet. 

Height of crown of fire-box over fire-bars, 4ft. 64in. 

Size of fire-box, 70 cubic feet. 

Number of tubes, 203. ° 

Length of tubes between tube plates, 14ft. 3°26in. 

Internal diameter of tubes, 1°73in. 

Thickness of tubes, ‘O84in. 

Heating surface of tubes, 1280 square feet, 

Ditto ditto, fire-box, 80 square feet. 

Ditto ditto, total, 1360 square feet. 

Mean diameter of body of boiler, 4ft. 6°67in. 

Thickness of plate, ‘59in. 

Working pressure permitted, 10 atmospheres. 

Cubic feet of water contained in boiler (3in. over 
crown of fire-box), 124 cubic feet. 

Amount of steam space in boiler (ditto ditto), 
54 cubic feet. 

Length of smoke-box, 3ft. 14in. 





aN = . 


Width of ditto ditto, 4ft. 6in. 

Internal diameter of funnel, 17jin. 

Diameter of cylinders, 18in. 

Stroke, 25in. 

Number of wheels, 6. 

Ditto ditto, coupled, 6. 

Distance between leading and trailing wheels, 
11ft. 4in. 

Diameter of driving or coupled wheels, 4ft. 

Ditto of leading or trailing ditto, 4ft. 

Weight on leading axle, 12 tons 3 cwt. 

Ditto on driving ditto, 11 tons 14 ewt. 

Ditto ditto on trailing, 11 tons 15 ewt. 

Total weight of locomotive working, 35 tons 
12 cwt. 

Ditto ditto, empty, 30 tons 11 cwt. 

Tractive force (counting 65 per cent. as effective), 
9 tons 17 cwt. 

Adhesion at one-sixth, 6 tons, 














LOCOMOTIVE BY THE LILLESHALL COMPANY. 


Total grate surface, 18 square feet. 

Number of tubes, 186. . 
Length of tubes between tube plates, 11ft. 2in. 
Internal diameter of tubes, 1°73in. 

Thickness of tubes, *062in. 

—— surface of tubes, 980 square feet. 
Ditto ditto fire-box, 96 square feet. 

Ditto ditto total, 1076 square feet. 

Mean diameter of body of boiler, 4ft. 3°12in. 
Wi pressure permitted, 9} atmospheres. 
Diameter of cylinders, 16in. 

Stroke, 2lin, % 














Number of wheels, 6. 

Ditto ditto, coupled, none. 

Distance between leading and trailing wheels, 
16ft. 5in. 

Dianieter of driving or coupled wheels, 6ft. 1lin. 

wing leading we me mn spe 2hin. 

Weight on os tons 11 cwt. 

Ditto on driving ditto, 12 tons 14 cwt. 

Ditto on trailing wheels, 8 tons 8 cwt. 

Total weight of locomotive working, 31 tons 
13 cwt. 

Ditto, ditto, ditto, empty, 27 tons 14 cwt. 








ENGINE BYgMESSRS.{STEPHENSON. 


Length of grate, 4ft. 

Width of ditto, 3ft. 5°6lin. 

Total grate surface, 13} square feet. 

Height of crown of fire-box over fire-bars, 4ft. 
10°8in. 

Size of fire-box, 69 cubic feet. 

Number of tubes, 161. 

Length of tubes between tube plates, 11ft. 4in. 

External diameter of tubes, 2in. 

Thickness of tubes, *1 to *!3in. 

Heating surface of tubes, 960 square feet. 

Ditto ditto, fire-box, 83 square feet. 

Ditto ditto, total, 1043 square feet. 

Mean diameter of body of boiler, 4ft. 

Thickness of plate, “47in. 

Working pressure permitted, 12} atmospheres. 

Cubic feet of water contained in boiler (3in. over 
crown of fire-box), 88°6 cubic feet. 

Amount of steam space in boiler (ditto ditto), 
50 cubic feet. 














a) 


GREATJEASTERN§J RAILWAY CO.’S ENGINE, BY SCHNEIDER & CO., OF CREUSOT. 


Length of grate, 4ft. 6jin. 

Width of ditto, 3ft. 54in. 

Total grate surface, 154 square feet. 

= of crown of fire-box over fire-bars, 4ft. 


in. 

Size of fire-box, 73°71 cubic feet. 

Number of tubes, 190. 

Length of tubes between tube plates, 12ft. 

Internal diameter of tubes, 1°57in. 

Thickness of tubes, *Ilin. to ‘l4in. 

Heating surface of tubes, 1045 square feet. 

Ditto of fire-box, 75 square feet. 

Ditto total, 1120 square feet. 

Mean diameter of body of boiler, 3ft. 114in. 

Thickness of plate, ‘44in. 

Working pressure permitted, 105 atmospheres. 

Cubic feet of water contained in boiler (3in. over 
crown of fire-box), 111°3. 

— of steam space in boiler (ditto), 37 cubic 

eet. 


Length of smoke-box, 2ft. 8jin. 

Width of ditto, 4ft. 7}in. 

Internal diameter of funnel, 15in. to 18in. 
Diameter of cylinders, 16in. 
Stroke, 24in, 

Number of wheels, 6. 
Ditto, — none. 

= tween leading and trailing wheels, 
Diameter of driving or coupled wheels, 7ft. 
Ditto of leading or trailing ditto, 3ft. 74in. 
Weight on leading axle, 9 tons 4 cwt. 
| Ditto on driving ditto, 13 tons 18 cwt. 
| Ditto on trailing wheels, 8 tons 6 cwt. 

Total weight of locomotive working, 21 tons 8 cwt. 
Ditto ditto ditto empty, 28 tons 4 cwt. 
Tractive force (counting 65 per cent. as effective), 





| 3 tons. 
| Adhesion at one-sixth, 2 tons 6} cwt. 














Length of smoke-box, 2ft. 8}in. 

Width of ditto ditto, 3ft. 114in. 

Internal diameter of funnel, 14}in. 

Diameter of cylinders, 16in. 

Stroke, 22in. 

Number of wheels, 6. 

Ditto ditto, coupled, none. 

Distance between leading and trailing wheels, 
15ft. 8in. 

Diameter of driving or coupled wheels, 6ft. 6in. 

Ditto of leading or trailing ditto, 3ft. 9in. 

Weight on leading axle, 9 tons 13 cwt. 

Ditto on driving ditto, 13 tons 14 cwt. 

Ditto on trailing wheels, 7 tons 2 cwt. 

Total weight of locomotive working, 30 tons 





c 

Ditto ditto, empty, 27 tons 9 cwt. 

Tractive force (counting 65 per cent. as effective), 
3 tons 16} cwt. 

Adhesion at one-sixth, 2 tons 5} cwt. 





BLANZY MINERAL LOCOMOTIVE, BY SCHNEIDER AND CO. 


Length of grate, 2ft. tin. 

Width of ditto, 1ft. 5°13in. 

Total grate surface, 3} square feet. 

Height of crown of fire-box over fire-bars, 3ft. 

Size of fire-box, 9} cubic feet. 

Number of tubes, 73 

Length of tubes between tube plates, 5ft. 104in. 

Internal diameter of tubes, 1°37in. 

Thickness of tubes, ‘06in. 

Heating surface of tubes, 155 square feet. 

Ditto ditto fire-box, 23 square feet. 

Ditto ditto total, 178 square feet. 

Mean diameter of body of boiler, 2ft. 6in. 

Thickness of plate, ‘364in. 

Working pressure permitted, 9 atmospheres, 

Cubic feet of water contained in boiler (3in. over 
crown of fire-box), 25°38. 

Amount of steam space in boiler (ditto ditto), 
9°5 cubic feet. 





Length of smoke-box, 1ft. 9°33in, 

Width of ditto, 3ft. 4in. 

Internal diameter of funnel, 8in. 

Diameter of cylinders, 8in. 

Stroke, 14°17in. 

Number of wheels, 4. 

Ditto ditto coupled, 4. 

wo between leading and trailing wheels, 

Diameter of driving or coupled wheels, 2ft. 4in. 

Ditto of leading or trailing ditto, 2ft. 4in, 

Weight on leading axles, 3 tons 34 cwt. 

Ditto on driving ditto, 3 tons 34 ewt. 

Total weight of locomotive working, 6 tons 7 cwt. 

Ditto ditto ditto empty, 5 tons 4 cwt. 

Tractive force (counting 65 per cent. as effec- 
tive), 1 ton 4 cwt. 

Adhesion at one-sixth, 1 ton 2 cwt. 
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BELGIAN GOODS LOCOMOTIVE, BY KITSON. 


Length of fire-box inside, 5ft. 10in. 
Width of ditto, 3ft. 7jin 

Fire-grate surface, 19°5 square feet. 
Fire-box heati surface, 92 square feet. 
Tube surf; 50 square feet. 

Length Tete between plates, 12ft. 2din. 
Number of tubes, — 

External diameter, 

Diameter of barrel of 5 bailer, 4ft. 6in. 
Working pressure, 116 lb. 





Diameter of cylinders, 17 ‘Din. 
Length of stroke, 25°25in. 
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Number of wheels, 6. 

Ditto ditto, coupled, 6. 

Distance between leading and trailing wheels, 
12ft. 5°5in. 

Diameter of ditto, 4ft. 8°75in. 

Weight on leading wheels, full, 12 tons. 

Ditto on driving ditto, 12 tons. 

Ditto on trailing ditto, 12 tons. 

Total weight full, 36 tons. 

Total weight empty, 31°5 tons. 

Adhesion at one-sixth, 6 tons. 
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ENGINE BY ME 


Length of grate, 4ft. 33in. 
Width of ditto, 3ft. 4in. 
Total grate aw ng 144 square feet. 

Height of crown of fire-box over fire bars, 4ft. 6in. 
Size of fire-box, 60 cubic feet. 

No. of tubes, 140. 

Length of tubes between tube a, 10ft. 10°12in. 
Internal diameter of tubes, 1°77in 

Thickness of tubes, ‘1 to “i3in. 

Heating surface of "tubes, 790 square feet. 

Ditto ditto, fire-box, 81 square _— 

Ditto ditto, total, 871 square fee 

Mean diameter of body of boiler, '8ft. 10°4in. 





Thickness of plate, °47in. 

Working pressure permitted, 12 atmospheres. 

Cubic feet of water contained in boiler (3in, over 
crown of fire-box), 100 cubic feet. 

Amount of steam space in boiler (ditto ditto), 4: 54 | 
cubic feet. 

Length of smoke-box, 2ft. 3in. 
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SSRS. KITSON, 


Width of smoke-box, 4ft. 3in. 

Internal diameter ofgfunn el, 13jin. 

Diameter of cylinders, 16in. 

Stroke, 22in. 

No. of wheels, 6. 

Ditto ditto, coupled, 4. 

Distance between leading and trailing wheels, 
15ft. 6in. 

Diameter of driving or coupled wheels, 5ft. 6in. 

Ditto of leading or trailing ditto, 4ft. 

Weight on leading axle, 9 tons 3 cwt. 

Ditto on driving ditto, 9 tons 134 cwt. 

Ditto on trailing ditto, 9 tons 135 cwt. 

Total weight of locomotive working, 28 tons 
10 cwt. 

Ditto ditto, empty, 25 tons 10 cwt. 

| Tractive force (counting 65 per cent. as effective) 
3 tons 10 cwt. 

| Adhesion at one-sixth, 3 tons 44 cwt. 
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RUSTON AND PROCTOR’S CONTRACTOR’S TANK ENGINE. 


sana of te, 2ft. og 
ith of mg "ft. 3¥in 
Total grate surface, ites aquare feet. 
Height of crown of fire-box over fire-bars, 3ft. 
Size of fire-box, 17 cubic feet. 
Number of tubes, 64. 
Length of tubes between tube plates, 7ft. 3in. 
External diameter of tubes, 2in. 
Thickness of tubes, lin. 
Heating surface of tq 240 square feet. 
Ditto ditto, fire-box, 33 square _ 
Ditto ditto, total, 273 square fee 
Mean diameter of body ¢ of ellen 2ft. 9°85in. 
Workine of plate, 39in. 
re permitted, 9 atmospheres. 
Gable fe feet of water contained in boiler (3in. over 
Amount of 2 pam ~ yy 
steam space in er (ditto, ditto), 
15 cubic feet. ‘ , 





h of smoke-box, 1ft. 10in. 

Width of ditto ditto, 2ft. 10in. 

Internal diameter of funnel, 8}in. 
Diameter of cylinders, 8 “66in, 
Stroke, 16in. 
Number of wheels, 4. 
Ditto ditto, coupled, 4. 
Distance between leading and t 
Diameter of driving or coupled w! 
Ditto of leading rund di 


Weight on axle, 5} — 
driving ditto, bj tons 


heal at bin 


Ditto on dri 

Ditto on trailing 

Total weight pry Necenter working, 11 tons. 

Ditto ditto, empty, 9 tons. 

Tractive force (counting 65 per cent. as effective), 
1 ton 12 cwt. 

Adhesion at one-sixth, 1 ton 16} ewt. 

















BANK ENGINES, BY SCHNEIDER AND CO., CREUSOT 





Length of | 4ft. 2in, Length of smoke-box, 2ft. Llin. 
Width of do., , 4ft. = Width of ditto ditto, 4ft. 3°4in. 
Total grate surface, 2} square feet. Internal diameter of’ funnel, 17 ‘lin. 
Height of crown of fire- ms gone fire-bars, 5ft. lin. \2 Diameter of cylinders, 17° 32in, 
Size of fire-box, 69 cubic feet. Stroke, 23°6in. 

Number of tubes, 181. | Number of wheels, 6. 


— of tubes between tube plates, 13ft. | 


| 
Intel diameter of tubes, 1°8lin. 
Thickness of tubes, *079in. 
Heating surface of "tubes, 1195 square feet. 
Ditto ditto fire-box, 86 square feet, 
Ditto ditto total, 1281 square feet. 
Mean diameter of body of boiler, 4ft. 24in. 
Thickness of plate, °47in. 
Working pressure permitted, 9 atm >:pliercs. 
Cubic feet of water contained in boiler (i: . over 
crown of fire-box), 113 cubic feet. 
Amount of steam space in boiler (ditto ditto), 
45 cubic feet. 





Ditto ditto, coupled, 6. 

Distance between leading and trailing wheels, 
11ft. 74in. 

Diameter of driving or coupled wheels, 3ft, 1lin. 

Ditto of leading or trailing ditto, 3ft. iin. 

Weight on leading axle, 12 tons 13 cwt. 

Ditto on driving ditto, 12 tons 14 ewt. 

Ditto ditto ditto, 12 tons 17 cwt. 

Total weight of locomotive working, 38 tons 


cwt. 
Ditto ditto, empty, 29 tons. 
Tractive force (counting 65 per cent. as effective) 
10 tons 4 cwt. 
Adhesion at one-sixth, 6 tons 7 cwt. 
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BOGIE ENGINE, BY SOCIETY ST. LEONARD, BELGIUM. 


Length of grate, 7ft. 2°616in. 

Width of ditto, 2ft. 10°725in. 

Total grate surface, 20°7 square feet. 

ow: § of crown of fire-box over fire-bars, 4ft. 


Size of fire-box, 84°5 cubic feet. 

Number of tubes, 193. 

Length of tubes between tu 

External diameter of tubes, 1 

Thickness of tubes, *79in. 

Heating surface of ‘tubes, 1197 square feet. 

Ditto ditto, reg 96 square feet. 

Ditto ditto, ae Pe uare feet 

Mean diameter of bod: “4 boiler, 4ft, 1-2lin. 

Thickness of plate, *4 

Working pressure nennttted, 9 atmospheres. 

Cubic feet of water contained in boiler (3in. over 
crown of fire-box), 148°5 cubic feet. 

Amount of steam space in boiler, (3in. over 
crown of fire-box), 67°56 cubic feet. 


be plates, 12ft. 1°67in. 





Length of smoke-box, 2ft. 11 in. 

Width of ditto, 4ft. 1°2lin. 

Internal diameter of funnel, 17°71lin, 

Diameter of cylinders, 18°1lin. 

Stroke, 23°62in. 

Number of wheels, 10. 

Ditto ditto, coupled, 6. 

Distance between leading and trailing wheels, 
17ft. 8°59in. 

Diameter of driving or coupled wheels, 4ft. 3°18in. 


Ditto of | ditto, 2ft. 74in. 
Weight on 1 my ang 10 tons 14 cwt. 
Ditto on driving ditto, 12 tons 9 cwt. 


Ditto ditto, 12 tons 10 ewt. 

Ditto ditto, 12 tons 14 cwt. 

Total weight of locomotive working, 48 tons6 cwt. 

Ditto ditto, empty, 35 tons 6 owt. 

Tractive force (counting 65 per cent. as effective,) 
4 tons 17 cwt. 

Adhesion, at one-sixth, 6 tons 6 cwt. 




















LOCOMOTIVE FOR EAST INDIAN RAILWAY CO., BY KEPLER, OF WURTEMBURG. 


og of grate, 4ft. 3in. 

ith of Eitto, 4ft. 3°32in. 

Total > surface, 18 square feet. 

=~ crown of fire-box over fire-bars, 4ft. 


Size of fire-box, 102°6 cubic feet. 
Number of tubes, 162. 
Length of eager = tube plates, 10ft, 11°22in. 
ae me ae od of tubes, 1°77in. 
tubes, ‘079in. 
Heating race of tubes, 870 square feet. 
to, total, 960 square a ee be ~‘ 


Ditto ditto, 
Mean « * r of boi oilon “att “33in, 
Thickness of — 

permitted, 8 atmospheres, 


of wuhes contained in boiler (3in. over 
crown of fire-box, 871 cubic feat. 

Amount of steam space in boiler m {aitto ditto), 39 
cubic feet. 


Ditto 





ton of smoke-box, 2ft. 8jin. 
th of ditto ditto, 4ft, lin. 
Internal diameter of ‘fannel, 17jin. 
nae ag 4 of cylinders, 16in. 
Stroke, 22in. 
ae od of wheels, 6. 
— ditto, a coum’ aes P 
tance between and trailing wheels, 
14ft. 9in. 
Diameter of Siting or come’ wheels, 5ft. 3in. 
Ditto of to, 3ft. 
Weight on g axle, 1 an ei owt. 
Ditto on driving itto, 10 tons 8 owt. 
Ditto ditto, 10 tons 8 cwt. 
Total weight of locomotive working, 32 tons 8 ewt. 
Ditto ditto, empty, 22 tons 12 
a force (counting 65 per a= 4 of effective), 
3 tons 5 cwt. 
39 | Adhesion at one-sixth, 3 tons 13 cwt. 
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RECORD OF LOCOMOTIVES AT THE PARIS 
EXHIBITION. 

As in every other respect, except the coup dil, the 
French Exhibition has been a vastly greater display than 
any previous one, so in the important class of locomotive 
engines it out-ntith bars all former exhibitions put together. 
In the assembly Of thirty-two locomotives grouped under 
their various nationalities in the Champ de Mars, we have 
had placed befdé¥é us examples of all the prominent fea- 
tures of modern eénstruction in this most important branch 
of mechanical efigineerifig, as pursued by the six nations 
by whom, as yet, the ahi action of railway material has 
to any considerable extent been practised. America, 
England, France, Belgium, and North and South Germany 
have shown u8 what they can produce, and beyond them 
there remains scarcely a name on the map of the world 
which could have taken a place in the list of exhibitors of 
locomotive engines. 

We have already, during the period of that Great Exhi- 
bition whose gates in one sense closed but a few hours ago, 
given engravings of several of the more prominent engines 
exhibited, but we think it important now to record the 
point to which locomotive engineering has attained by 
illustrating at least the general design of each engine, 
accompanied by a table of its principal dimensions. If the 
lack of striking novelty which has frequently been re- 
marked upon in respect to the Exhibition in general, per- 
tains more especially to the examples of locomotives 
brought forward—if the splendid engine exhibited by the 
house of Stephenson of to-day be but the development of 
the design of the Rocket on the cartoon above it—it will 
be none the less interesting to future readers to have before 
them a statement and illustration of the exact position of 
locomotive industry in 1867 undisguised by invidious cri- 
ticism, and presenting merely facts, forms, and figures 
which, together, will form a bench-mark for reference by 
those who hereafter would study the practice of the past. 
If the representative locomotives of 1857 embody the very 
few improvements on those of 1862, and still fewer of any 
importance that had not been fully discussed before the 
year of exhibition opened, it is at least not difficult to 
account for such a fact. On the one hand, the tield for 
improvement, either in form, proportions, or workmanship, 
narrows year by year; and when George Stephenson left 
the world, the locomotive, and the gauge it was to run 
upon, he left very little possibility for essential deviation 
in structural arrangement from the model which he had 
himself adopted, There is scarcely any machine constructed 
in which these limits of deviation are so narrow as in the 
land locomotive, and certainly none in which they are 
wider and more entirely dependent on the designer of each 
engine than in what we may cali the sea-locomotive--that 
grand work of man, the ovean steamer. On the other 
hand, of such immense importance to civilisation is any, 
even the smallest adaptation, which,renders the locomotive 
more efficient or more safe, and so complete is the com- 
munity of ideas and the rapid interchange of thought now- 
a-days, that we need feel no surprise at the fact that from 
the engines exhibited this year in Paris, the well-informed 
locomotive engineer had little to learn. If, however, the 
illustrations and figures which we give cannot pretend 
to mark the introductién of any important feature, they 
serve at least to express all the main features of practice of 
the present day, and, as we have said, to give us a new era 
to start from in chronicling the work of future years. It 
is worthy of remark that in one qualification the locomotive 
may be said to have ceased to progress— has been, in fact, 
at a standstill for several years—that is, in respect to 
speed. Sixty miles an hour as an excessively fast speed, 
and forty-tive miles an hour as an ordinarily fast speed, 
seems to be the result aimed at on the quickest-running 
lines, and by the best makers of passenger engines. These 
maximums of speed are fixed alike by the limit of reason- 
able safety on the best laid roads, and by the high ratio 
in which the figures of working expenses increase with 
increasing speed. ‘The tendency of improvement in the 
locomotive system has therefore been more especially de- 
voted of late years to develope the tractive force of the 
engine, and to increase its adhesion without over- 
burdening the permanent way with excessive loads on 
a small number of driving wheels resting on a short wheel 
base ; whilst at the same time, in consequence of the much 
more mountainous districts now traversed by railways, 
and the even more difficult curves necessitated on suburban 
lines, it has been more than ever necessary to diminish 
the rigidity of the wheel base. Such is the main problem 
which now-a-days presents itself for solution, and some of 
the locomotives and several of the models exhibited in 
Paris are designed with this intention. The case is a 
simple one enough. We have a given weight of rail and 
a given maximum of inclination to mount, and it is desired 
to haul a given load. We know how much adhesion can 
be obtained from each ton of the locomotive’s weight, and 
we know tolerably well how to get the greatest amount of 
tractive force from ‘an engine of any given weight. In 
fact, we can always niake the tractive force greater than 
the adhesion if we Tike, and the point in which there is 
room for improvement at presént is in the distribution of 
the weight and its entire utilisation in adhesion, without 
on the one hand overburdening the road by concentrating 
the load on too short a length, or on the other impairing the 
practical working of the engine on curves of small radius. 

The question -has a still greater importance when we 
come to consider the desirability of utiising the whole of 
the weight of material and stores now carried for the pur- 
poses of the engine, but giving it no increase of adhesive 
power ; that is to say, when we come to adapt, in one way 
or other, the tank engine principle to our large goods or 
mixed engines ; and the number of schemes brought for- 
ward for this purpose of late years is beyond counting. 
Most, if not all of them, whether good or bad, exploded, 
or still with a future, have their representatives in the 
Champs de Mars ; and the consideration Which they have 
received from the great number of locomotive engineers 
drawn together this year in Paris will probably bear fruit 
in an improved practice in this respect, though we cannot 
regard any of the systems proposed as approaching finality. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


PATENT OFFICE LIBRARY. 

S1r,—Some weeks having elapsed since I wrote to you on this 
subject I am extremely happy to learn that in the interval & steady 
increase in the number af readers has taken place. I not, 
indeed, easy to trace the proportion between the readers 6f books 
and those of specifications by a reference to the entriés in the 
visitors’ book, but there is no doubt that at present the former 
class greatly preponderates, 

It is sa , however, to find that the public are gradually 
becoming alive to the value of this library, although it be but 
slowly comparéd with its intrinsic usefulness to inventors and 
students of applied science. And when the recent origin and 
small beginnings of the library are taken into account, even in 
its present moderate amount of appreciation and cal use 
by the public, afford reasonable grounds for the hope that in the 
future its importance will be far more generally acknowledged 
and its resources rendered more available by increased facilities 
for reference being afforded to readers. At present I am dis- 
posed to draw attention to an extract from an article recently 

mblished in the Z'imes, headed ‘‘ An English Workman’s Visit to 
The Paris Exhibition,” with a view of pointing out its bearing on 
the importance to the public interest of a full development of the 
resources of this library. The extract is as follows: ‘*The 
present prosperity of this country is so unmistakeably inter- 
woven with its manufactures, and the pre-eminence of these 
depends so much upon new adaptations, discoveries, and improve- 
ments, as to demand for the workers in iron, china, and other 
departments the readiest and best educational training and 
enlightenment this nation can give them. It is not only idle but 
suicidal to dream of remaining where we are. We must strike 
out in new paths ; we must advance with the world, or lose caste 
and trade together. How many men know nothing at all of the 
materials with which they work? Yet such knowledge would 
sweeten daily toil, would open the treasure-house of thought, 
enable a man to convert to new uses elements of force by which 
he is surrounded, and enrich the nation by adaptations and modes 
of economising means now in use. Every man ought to have the 
means within his reach to enable him to become master of his art.” 

The foregoing remarks appeared to me when I read them to be 
too valuable to be passed over without notice. They bring before 
our minds in an intelligible form the great importance to our 
commercial interests at the present time of bestowing cultivated 
thought on the improvement of our manufactures ; they remind 
us that we must do something more than go on merely multiplying 
products of our existing processes ; they show us that we require 
appropriate applications of invention to open new channels of 
industry. On the other hand, the exercise of mere ingenuity will 
not answer the purpose—inventive power and accurate knowledge 
of existing ascertained facts require to be brought together. 

It is necessary to supply competent thinkers with materials on 
which to bestow adequate thought which may result in appropriate 
contrivance. As a means to this end the patent-office library may 
be rendered available to a large extent. Let a man devote his 
mind to the improvement of any particular manufacture, he will 
be able to examine there any specifications of patents relating to 
his subject, and he will find buoks of reference in which are con- 
tained more or less direct notices and descriptions of machinery 
and processes in general use. He will also find other books in 
which the departments of applied science to which his particular 
subject matter belongs are treated in the form of discussions on 
and elucidations of the scientific principles involved therein. 

It is true an investigation of the kind supposed may disclose a 
large amount of unscientific effort and speculation, but even this 
may, ih some instances, serve to afford hints of a valuable nature 
to an intelligent student, and the mental exercise of separating the 
useful from the useless or impracticable may strengthen the think- 
ing powers of the inventor. 

It isa common practice with professors and teachers to invite 
their pupils to put on record their failures for the benefit, in the 
way of caution, of those who come after. And I have heard the 
same course recommended from the chair at the Institution of 
Civil Engineers; but I doubt whether the advice is often followed. 
It requires a system of patents to ensure public records of mistakes 
as weil as successes. Another point brought out incidentally by 
the foregoing remarks is the suggestion that real improvements of 
the kind at present required in our manufactures are most likely to 
proceed from those who, in reliance on the legal recognition 
afforded by patents, apply their minds with sustained exertion to 
adapt their inventions for public use. It appears to be the opinion 
of Sir William Armstrong and a few others that real improvement 
is more likely to be brought about by ‘* practical men” (as distin- 
guished from original inventors), working out inventions and 
making those alterations which are suggested by every day expe- 
rience. The inference intended to be conveyed is that the 
existence of patent rights is only a hindrance to this assumed best 
kind of improvement. But if the evidence of so interested a party 
asa patent agent be at all admissible, I must say that the result of my 
own observations, extending over many years, is entirely opposed 
to this view. I have known instances in which very ingenious 
original inventions, after being introduced into this country from 
America, have been greatly improved by English engineers; and 
there may be a few instances of the really valuable parts of an in- 
vention being supplied by so called ‘* practical men.” 

The rule, however, I am convinced, both by observation and 
reasoning, is that—especially in the English mind—the course of 
improvement required to be effected in a new machine, apparatus, 
or process so as to adapt it for public use and convenience, is brought 
about by the thought and effort of the originalinventor. Improve- 
ments in little details may be made as suggested, but just now 
there is a necessity for English manufacturers to “ strike out in new 
paths.” And these must be indicated by original thinkers. We 
have found out that mere forced production and enterprise in 
beaten tracks will not avail, and will only end in ruinous failure. 
It is time now that really capable inventors should be duly encou- 
raged to apply their minds to the ‘* philosophy of manufactures ” 
so as to lead them to point out new “‘adaptations and modes of 
economising means now in use.” 

The man who has in his mind the germ of a practical invention, 
and has firmly grasped the leading idea of it, is, I believe, the 

r man to work it out to completion, if only he be duly informed 
as to the facts connectéd with it. And surely such a man is 
entitled to be duly recognised in his legal rights. It is in this 
point of view that there is an analogy between patent law and 
literary copyright. In both we are able to recognise the power 
and working of mind. This class of invention forms the real 
justification of a patent law, notwithstanding the necessary co- 
existence of many paltry so-called inventions, just as in literary 
copyright paltry, useless, mischievous books have to be tolerated for 
the sake of encouraging authors to write such as are truly valuable 
to society. 

The whole question is one of public expediency. But the point 
at this time more particularly intended to be urged is the great 
value of the patent-oftice library in affording a means of training 
competent inventors whose legitimate services are especially re- 
quired in the present juncture of commercial affairs in this country. 

8, Quality-court, Chancery-lane, WiLttAM SPENCE, 

W.O., 22nd October, 1867. Assoc. Inst, C.E. 





PATENT LAW REFORM. 
Str,-—I trast as a matter of justice you will allow me to correct 
a mis-statement which occurs in your foot note upon page 338, first 
column of last week’s ENGINEER, in the discussion of patent laws. 
You there state, ‘* One of the largest firms in Birmingham employs 
very ingenious machinery in the manufacture of forks and spoons. 
This machinery cost an immense sum to bring it to perfection. It 





is not patented, no stranger is permitted to see it, and the few men 
employed in working it are paid large wages, and sworn to secrecy 
as regards its construction. We could cite many other cases in 
point.” 

As there is but one large firm in Great Britian who make spoons 
and forks by machinery, there is no difficulty in knowing who is 
alluded to. The invention in question was invented and brought 
to this country by no less a person than Alfred Krupp, the great 
steel manufacturer of Essen, and by him sold to the manufacturers 
in question for a very large sum. I do not know the eq ount, 
but Ido know that Mr. Krupp demanded £30,000 for cinvektion, 
including Machinery. But he was sensible enough to first patéen 
it, and his Specification can be consulted any day at the Patent- 
office, No, 11,353, August 26th, 1846. Thereis no cular care 
observed in keeping the a secret, and stich is the perfect 
state of the machinery that the only man employed in the manu- 
facturing (except the die sinker) isthe ordinary engineer, who attends 
to the steam engine, &c., of the works; and he has not been sworn to 
secrecy at all, The machinery being all self-acting, it simply 
requires to feed the machines. I think it is only just that 
this should be known, as the firm in question have paid very 
sums of money for patents both chemical and mechanical; in fact, 
I have no hesitation in saying a far greater sum than all the other 
members of the trade put together, and I have no doubt that the 
high position they have attained to is entirely due to the operations 
of the patent laws even in their much abused state. ENGINEER. 

Oct. 3rd, 1867. 

[The statement contained in our foot-note simply embodied in- 
formation given to us by one of the representatives of the firm some 
six years ago.—Eb. E.] 





PATENT LAW. 


Sir,—The zeal which certain of your readers have shown in dis- 
cussing the policy of the patent laws induces me to think that 
their experience might be put to a more practical use if they were 
led to obbaider and give to the manufacturing world the benefit of 
their opinions on a point that cannot be overlooked, when next the 
attention of the Legislature is directed to the amendment of the 
law of paterits for inventions. Perhaps the most thorough exami- 
nation which the subject has for many years received was made by 
the committee appointed by the Social Science Association in the 
year 1866. This committee, among other important resolutions 
touching the amendment of the law and the mode of its adminis- 
tration, passed the following, viz.:—‘‘That the grantee of letters 
patent should be required and cowpellable to grant licences for the 
use of his invention, subject to the following considerations:— 
1, that such grant should not be compulsory until the expiration 
of the first year of the patent; 2, that such licence, as to its 
duration, the amount to be paid, the manner of payment, and all 
other matters, should be settled by an officer to be appointed by 
the commissioners, or by arbitration in the usual manner at the 
option of the patentee; 3, that such licence should be subject to 
revision every third year, at the option of the grantor or grantee 
respectively. 

It is almost needless to explain the reasons which dictated the 
proposal of such a resolution and ensured its acceptance by the 
committee; but it may be as well to say that the objections to the 
principle involved in it were not overlooked, but were, in fact, 
fully weighed. Now, my object in this communication is to direct 
your readers, or such of them as take an interest in the progress of 
our manufactures, to the consideration of the subject of compulsory 
licences with the viewto the ventilating ofall the facts and probabili- 
ties bearing on the case, and thus to prepare the manufacturing and 
inventive World for a step which I for one believe will prove to be as 
inevitablé and, eventually, as acceptable as a calm after a tempest. 

All practical patent law reformers would, I think, set great value 
on the arguments (whether pro or contra) drawn from men whom 
the provision in question is likely to touch, I hope that you 
may consider this subject worthy discussion in your pages. 

66, Chancery-lane, E.C., A, V. NEWTON, 

October 29th, 1867, 





THE TRANSACTIONS OF THE SOCIETY OF ENGINEERS, 


Sr1r,—Your readers, on consulting your review of the transactions 
of the Society of Engineers in last week’s impression, must surely 
be struck with wonder and amazement at the compound mixture 
of praise and condemnation therein levied upon me. Praise, 
because the thing to be done has been ay done, and con- 
denmation, because the tale telling how the thing has been done 
has not been properly told. You say my paper is without question 
the worst paper in the volume, and then you say how good is my 
practice. Now, Sir, this surely requires explanation. If my 
memory serves me right there were nineteen pages of closely 
written foolscap of my paper either lost, stolen, or strayed, 
shortly after the discussion of the paper was ended, and while in 
the possession of either the council or the press; but whether in 
either case it was under the control, and was the property of, the 
society. Being lost it was sent to me while in Scotland to be 
re-written within a specified time. I was then too busy to do it 
in the time given me, and therefore returned it, explaining 
the reason why, but offering to do it as soon as time permitted, or 
if prefered by the council I would read another paper that session. 
What more could I do? I was in no way to blame for the loss of 
it, and offered to put myself to a great deal of trouble to remedy 
the fault of others. The more willing one is to work, the heavier 
does the taskmaster press. Now, Sir, what paper, after the loss 
of nineteen pages of foolscap, could read anything but disjointed, 
the more soas I am at best a bad grammarian. I freely confess that 
I am not an engineer after the manner of Joseph Guilliot of 
Birmingham. , 

You say the theory is bad and the practice good, It was the 
theory which gave birth to the practice; and that which you con- 
demn engincers so much admire. Iam, however, of opinion that 
what you call the practice, engineers consider it both theory and 
practice; and that which you consider the theory is that portion of 
the paper which is devoted to atomic constitution and molecular 
geometry, and it is this portion which has suffered the greatest 
loss. I stated that it was purely hypothetic. I had, however, 
made some experiments on the subject, although not conclusive. 
L am, however, willing to abide by every word I said, whether as 
theory or practice. Tf I have merited you praise, it will be my 
reward; and if I have earned the lash, then give me the scourging 
freely. With your permission I will now speak: I am under 
the impression that the members of the Society of Enginters did 
not, and do not now, understand the principles contained in my 
paper, and how could they? It took me three years and cight 
months, during which period I designed and applied seventy-four 
different forms of slide valves, varying in degree of perfection 
from a perfect mathematical equilibrium valve down to the 
ordinary three-ported one, and all were failures together. It can- 
not therefore be any disparagement on them to say that they did 
not comprehend the principles therein promulgated. Neither 
have I. ever met with an engineer who could perceive those 
principles from seeing a drawing. It is not until a rsonal inter- 
view has taken place, and a discussion after the mawner of 
question and answer has taken plaée, and been repeated a few 
times, that a knowledge of it can be had; and after the train of 
reasoning has once been laid hold of I have never met with any- 
thing but admiration at the theory of my slide valve from 
engineers who possess a knowledge of it. . 

You say the paper is the worst in the volume. Sir, there are 
two things in it new to engineers, viz., the rapid rise in the co- 
efficient of friction, accompanying a rise in the temperature of the 
metals in contact, and varying with the melting points of the 
metals, and the relation which surface bears to pressure, when 
metals move in or against a heated fluid under pressure. This is 
applicable to all metallic surfaces moving in molecular contact. And 
it is the theory of my valve which you call bad; and let me say 
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what my opinion of it is, and let it go forth to engineers as my 
opinion—that this one thing is of greater value to engineers than 

the papers combined that ever have been read within the walls 
of the Soctety of Engineers. What cares an engineer to go toa 
scientific meeting, and listen to a well composed paper, containing 
matter with which he hasbeen acquainted from his boyhood? What 
he wants is a matter of fact which is new, and in the line of pro- 
gress; and it is a matter of indifference to him whether it be 
crudely or rudely spoken or written, for he will arrange it to suit 
himself and the purposes to which he applies it. : 

Since you have reviewed my paper I hope oe will do me the 
justice to publish this explanation, and I will be satisfied; and I 
will always er doing the thing to saying the thing. 

Glasgow, 1d October, 1867. THomMAs ADAMS. 

[We feel much pleasure in “satisfying” Mr. Adams.}—Ep. E. 


MECHANICAL ENGINEERS AND THEIR PRICES. 

Srr,—The subject of prices alluded to in your two last issues by 
“G. G.” and “B. O. W.” is one which deserves the careful attention of 
engineers and their managers. 
ridiculous variation in prices, I need only refer to the steam 
engines, boilers, pumps, &c., for thetown of Portsmouth which were 
advertised in your paper a short time since. The highest tender 
was given in by a respectable firm, the amount being £6757. Other 
firms of equally good standing offered to do this work at about half 
this sum, and a third firm’s estimate is accepted at £2823. Who is 
right? Hundreds of cases like this have come under my notice, 
and in some instances exhibiting a still higher degree of variation, 
Where does the defect lie? Doubtless some of readers will 
say high finish and superior material make a erence as to the 
first cost of an engine or machine. Whilst fully admitting this, still 
this — variation ht not to exist. I think vill is one of 
several causes; generally wuhing engineering pupils are not 
allowed access to the price cost boo If the latter were allowed 
this privilege, and shown the great importance of thoroughly 
mastering this subject, we might then fairly look for a larger degree 
of consistency than is the case at present. I know several wealthy 
engineering firms who employ eight to ten cost-price clerks, and 
the books in this department are open at all times to their pupils, 
who in some cases do their best to become familiar with the prices 
paid for different classes of work. Were this method more general 
- we might then fairly look for a greater degree of consistency in 
quotation. Another reason why engineers so disagree in prices is 
this: they have at best only a defective method in arriving at the 
expense of their work, and in some cases do not attempt any plan 
to attain this information; and on being called upon to make out a 
tender simply ask their foreman or manager as to the probable 
cost, although these men have never had the least experience in 
gaining this information; but, having had the control of workmen, 
are expected to be well up in cost of construction. To illustrate 
this I may state that some years ago I accepted a berth with an old 
engineering firm, and who had just began making railway plant; 
this firm had in their employ an old servant who had occupied the 
post with them of foreman fitter a great number of years. This 
man was always called into the manager’s office when prices were 
required, his opinion asked and accepted. Although this person, a very 
ignorant one, and who had not even acquired the common rudiments 
of education, but was a thorough believer in the rule of thumb in 
all serious matters, on his employers commencing the working of 
wrought iron bridges and heavy railway plant his prices were 
always taken, and the result was that the work was tendered for at 
such prices as I well know would only cover cost of iron and labour, 





thereby omitting all dead charges and profit. The result turned 


out as might be expected: in a short time they were insolvent. 
Another case came under my notice: a boiler bridge manufacturer 
was in the habit, when giving in prices, to merely consider the 
price of iron, labour, and a small profit, thus leaving out all 
common charges, the latter sometimes varying from £30 to £100. I 
need scarcely say that his career terminatéd the same as the case 
before alluded to. 

In conclusion, I may add that I think if a system of technical 
education was carried out, as is the case on the Continent, all 
young men intended to become managers of works would receive 
a practical knowledge of at the technical schools, and 
would be followed up after leaving school at the works. And to 
obtain this valuable knowledge there need not be any neglect in 
their engineering studies. I will here leave the matter, and hope 
that engineers will see it to their pecuniary interest to afford their 
pupils a thorough insight into Cost PRICE. 





THE METROPOLITAN RAILWAY. 


S1r,—After reading your article on the Bo gl of the atmo- 
sphere in the tunnel of the Metropolitan Railway an idea struck 


me whether it would be practicable or not that it could be | 


avoided to a great extent by having the engines to push the trains 
in front, instead of dragging them after the engines; that the 
smoke, gases, &c., should not escape behind the engines and fill 
the compartments of the mgers. Of course the trains would 
not be so safe on the paord. yey when d ing, but mechanical skill 
could soon find means to remedy that, by perhaps, having the 
flanges of the wheels deeper, &c. B. D 
Cardiff, October 24th, 1867. 





CAST IRON BEAMS, 
Srr,—Can any of your numerous readers kindly inform me, 
through your columns, how to calculate the breaking strain of a 
parabolic cast iron engine beam of the following section through 
the centre, and 30ft. long ? 
SECT ON DF BEAM 
COMPOSED OF TWO PIECES 








= 


Yas 





DEPTH SFT THICKNESS OF WEB S2im. 
MOULDINGS OR FLANCE 8 IN DEEP XS} 


All the works I have referred to which treat on the subject give 
the following rule:— 
Area of top flange x depth of beam x 26 
Length of beam 
_ But in the present case the area of the flange is so T- 
tionate to the size of the web that the constant 26 cannot, with 
justice, be applied. Again, if the beam is calculated as a simple 
plate of rectangular section, 5ft. deep by 34in. thick, the result 
given will fall considerably below its proper worth, as in that 
case the value of the outer moulding or flange is entirely ignored. 
Any information or reference to a comprehensive work on the 
subject will be thankfully received. ‘WEBSTER. 


= breaking weight in tons. 








THE STRENGTH OF BEAMS. 
Sir,—We find it stated in “ Moseley’s Mec 
speaking of a beam uniformly loaded, ‘That the 


” Art. 429, 
per inch of 


the | necessary to produce rupture is three times as great 
when the extremities of the beam are prolonged and firmly 
em in as when they are free—i.¢., the of 


the beam is three times as great in the one case as in the other.” 
We also find that Rankine says (“‘ Appl. Mech,” Art. 307), “‘That 
by fixing the ends of an uniform m so that they shall be 
horizontal, its strength is increased in the ratio 1:m;”’ and m is 
given (Art. 300) as equal to two-thirds. This would make Moseley’s 
beam bear twice as much as Rankine’s. As it seems to me that no 
+ discrepancies should exist between two works so univer- 

y accepted as standards, I have taken the liberty to ask you for 
an explanation. T. M. C i i 

Altona, October 14th, 1867. 


[The explanation of the apparent disagreement between Canon 
mw a Hey SY the ane a beam of uniform section 
Mester at the ends and essor Rankine’s, is that Canon 

gives the load required to make the beam break at the 
middle of the span, Professor Rankine gives the load 
required to make it break close to one of the points of support. 
When « beam of uniform section is absolutely fixed at the ends, 


and has a load uniformly distributed over it, there 
moment at the middle of the span equal to one-third 


ing moment produced by the same load on a of the same 
span with the loose, and a bending moment in the contrary 
direction at each point of support—equal to two-thirds of the sam 


—— is, double of the bending moment at the middle 
the . In all cases in which the ends of a symmetrically- 
loaded and symmetrically-supported beam are fixed, either 
absolutely or partially, there is a reversed bending moment at each 


10,000. Even in the streets of Manchester, in foggy weather, it 
has amounted to eight parts per 10,000 of air. 

In order to determine the atmospheric conditions of these 
tunnels by comparison with the condition of the air in the 
tunnels of other lines of railway, we took samples of the air 
from several tunnels near London; and from , which we 
designate by numbers only, we obtained the subjeimed results:— 


Tunnel No. 1—4°7 carbonic acid per 10,000 of aif By yulume. 
a 


” 3—4°6 ” ” 
” 4—4°3 ” ” 
” 5-78 ” ” 
” 6—4'5 ” ” 
” 7-53 ” » 
” 8—43 ” ” 
” 9—42 « pat 
» 10-51 pon pos 
® 11—4'3 ° > 
. 12—42 e o 
” 13-46 ” ” 

Our inquiries were next directed to the quality and quantity of 
the fuel used in the engines, and to the mode by whieh its combus- 
tion is effected. The adopted (with which we cordially 
agree) is to diminish as far as practicable the combustion of the fuel 


during the of the trains through the tunnels and stations. 
The steam Inthe bolle raed i the _=* J yaya] 
and pressure which, experience , is foun 
sufficient to work the trains through the pen mreey when the 
trains come again into open space fresh steam is then generated 
sufficient to propel the trains through the next journey, when the 
is again repeated; by which means 





= of rt equal to the diminution of bending it at 
he middle of the span produced nbn fixing of the ends. That is 
to say, in symbols, let A be the bending moment in the middle 
of the span with the ends loose; B, the bending moment at the 
same point with the ends fixed; and —C the reversed bendi 
moment at each point of — —_ 

The scantlings of the beam being uniform must be sufficient to 
bear the greater of the two moments B, OC, if these are es 
that is to say, a moment which may be greater, but cannot be less, 


than 3 A. When the endsare absolutely fixed, C = 2 Ais the 


ter; and by no mode of ial fixing is it possible to make the 
bending moment to which the uniform cross-section of the beam is 


to be adapted less than |. A.—Ep. E.] 








THE METROPOLITAN RAILWAY. 


On Wednesday last Dr. Lankester, the coroner for the 
central division of Middlesex, met a jury for the fourth 
time, for further investigation into the cause of the death 
of the young woman who died suddenly one day last 
August at the King’s Cross station of the Metropolitan 
Railway. The case terminated with a verdict of death 
from natural causes. It will be remembered that a 
scientific commission was appointed to examine the air of 





the tunnel. The following is tlhe report submitted at the 
inquest. It will be seen that it fully bears out the state- 
ments we have already made on this subject :— 


| Report oF AN EXAMINATION OF THE Am IN THE TUNNELS 
or THE MerroroumTaN Ratiway. 
London, October 23rd, 1867. 
rg —— ay ey eda the Metro- 
politan Railway Company, essrs. their solici- 
tors, by letter cite to Dr. Bachhoffner, to examine and 
report the state of the in the different tunnels on 
their line, and on the sanitary condition generally of the stations 
and tunnels, we beg to present the following as the result of our 
investigations : — 

We proceeded im ‘the first instance to obtain samples of the air 
in the tunnels, and we collected them on three separate occasions, 
namely: First, immediately after the trains had ceased running 
| at night ; secondly, before they commenced running in the 

morning ; and, thirdly, in the afternoon between four and five 
| o’clock, the peried of the day when there is generally the largest 
| amount of traffic. 
| The samples, twenty-eight in number, were taken at different 
) places in each tunnel, and at different altitudes; some near the 
crown of the arch, some mear the ground, and others on a level 
| with the heads of the passengers. These samples were analysed 
| for sulphurous acid, carbonic acid, carbonic oxide, coal gas, and 

oxygen. 

e presence of sulphurous acid was sought for by the most 
| delicate chemical test with which we are acquainted, namely, 
| its action upon iodic acid and starch, which we have ascertained 

is capable of ing the presence of one part py volume of 
sulphurous acid in 100,000 parts of air, but we could mot in an 
| case discover by such test the presence of this acid; from whic 
| we conclude that its volume was less than the above in the 

















tunnels. The ion of carbonic acid by volume im 10,000 
| parts Of the air im the several tunnels stations was as 
' follows: — 

ae Mean. | 
Tannel between Bishop’s-road and Edgware- 
road 2a.m. September 3rd 4. 4. 4. os 41 a1 a1 
1 to 3 a.m. Sept. 8 52 a3 as 

Tunnel between Edgware- :. - P 

road and Baker-street. . Soom cour” = phe ++ 

Baker-street Station 4 p.m. Sept.10.. .. .. _ _ 62 

Tunnel between Baker-) 1 to 3 a.m. Sept. 3 | 60 46) =| «CoS 

street and Portland-} 2 to 4 a.m. Sept. 6 45 42 44 
road oe ee of e+ J 4 p.m, Sept. 7 | -- _ 69 
I to 3 a.m. Sept. 8 60 51 55 

Tunnel between Portland- } 

2 to 4am. Sept. 6 61 4560} «OB 

road and Gower-street 4 pan. Sept. 7 ahs poe | 197 
Gower-street Station 4p.m.Sept.7.. .. .. _ — | 57 
1 to3 a.m, Sept. 3 54 a4 | 499 

Tunnel between Gower- 

: 2 to 4 a.m. Sept. 6 5-2 a3 46 

strect and King's ron | 4 p.m. Sept. 7 on = 91 
The amounts of carbo-hydrogen (coal gas) and of carbonic oxide 
<= were so small as to be barely discoverable by the most 
elicate processes of analysis. Lastly, we ascertained that the 





amount of oxygen in the air of the tunnels and stations was not 
in any case 

These results prove that in no instance was the air found to be 
vitiated to any material extent, although it will be seen that the 
air taken in the afternoon was less pure than that taken at night. 
The researches of Regnault, Bunsen, and other eminent chemists, 
and more recently those of Dr. Angus Smith, show that what may 
be termed ‘‘ model or normal atmospheric air” in cities and large 
towns consists in every 10,000 parts by volume—of oxygen, 2096 ; 
nitrogen, 7900 ; carbonic acid, 4—10,000. 

It is the last constituent which when in excess renders the air 
impure, and, in proportion to its increase, so is the air made un- 
fit for respiration. Experiments conducted by Dr. Bernays and 
Dr. Angus Smith have shown that in several of our London 


resort, and 
of carbonic acid in the of those places varied from 
ten to thirty-two parts per 10,000; and from the army report 
(vol. v. page 272) it appears that in some fairly-ventilated 

oop yy of carbonic acid at ight amounted 
to 6°42 per 10, of air, and at 5 p.m. it amounted to 7°59 per 





theatres at about 10 o’clock p.m., in many other places of public | 
especially in some of our law courts, the quantity | 





P the engine-driver is 
enabled, when passing through the tunnels and Stations, to close 
the fire-box ani damper so as merely to rs the fire in such a 
condition that it may be easily revived either end of the 
journey. 

The evolution of the products of combustion is thus almost 
entirely confined to that portion of the journey when the trains 
are es through the open poate, 

The coke is of a superior quality, being made from a coal which 
is known to be more than usually free from iron pyrites, and it is 
burnt in the ovens for twenty-four hours longer n the ordinary 
coke qoany ene upon ways; in addition to which a staif 
of eight men and a foreman are constantly yed in examining 
and selecting the coke, so as to ensure none but the best 
quality of coke is transmitted to London for the use of the Under- 
ground Railway. 

To determine the percen’ of sulphur in the coke thirteen 
samples were submitted to chemical analysis, and these gave an 
average proportion of 0°26 ~~ of sulphur, which is about one- 
fourth the quantity found im erdimary coke. As regards the coke, 
th , we see nothing to which we can take exception, but, on 
the contrary, we are of opimion that the best available means are 
used for ining a fuel as free from deleterious matter as possible, 
in addition to which the combustion of the same is conducted with 
the view of preventing as far as possible the escape of offensive 


The presence of sulphur, or, more correctly speaking, of sul- 
phurous acid gas, in the tunnels and stations, which at times is 
appreciable both to taste and smell, more particularly on those 
days when the external atmosphere is unasually dense, must not 
be taken as an indication that this gas exists in dangerous 
quantities, for as little as one part of this gas in 100,000 parts of 
atmospheric air is strongly perceptible both to taste and smell; and 
paper moistened with a solution of iodic acid and starch becomes 
tinged with a blue colour when exposed for a few minutes to air 
having the above proportion of sulphurous acid. On several 
occasions we have exposed this delicate test to the air in the 
tunnels while passing through them, both in the carriages and on 
the engines; and, although the quantity of air thus brought into 
contact with the test has been considerable, yet it has only been 
during the time of active traflic that the test has shown the 
presence of sulphurous acid, and then in an insignificant degree. 
In addition to the above we beg to point out another cause which 
communicates to the air, mare i im the stations, a 
pungent smell, which, al disagreeable, cannot in the 
slightest degree be injun health-—we allude to 


as injunous to 
the partial combustion of the wood forming the brakes when acting 
speed of the train as 


upon the tires of the wheels in checking 
it approaches the stations. 

The number of trips made by the trains through the tunnels 
daily amounts to 358, of which 284 are by the marrow-gauge trains, 
and seventy-four by the broad-gauge. Nach of the narrow-gauge 
trains occupies 20,000 cubic feet of space, amd those of the broad- 
gauge 23,000 cubic feet. The length of time ecoupied by each train 
in passing through the tunnels and stations is ten minutes. There 
are numerous openings communicating with the external atmo- 
sphere above, amounting in the aggregate to 3164 square feet, and 
distributed in the following manner, namely, Baker-street station, 
1362 square feet; Portland-road station, 863 squave feet; Gower- 
street station, 939 square feet. The western end of the tunnel at 
Edgware-road opens into a large area called the yard, and at the 
eastern end of the tunnel at King’s Cross an img has been made 
directly into the atmosphere, 40ft. in width, im addition. By an 
extensive series of thermometric observations we find that there 
is an average difference of about 1'7 deg. Fah. between the tem- 
perature of the tunnels and that of the extermal atmosphere; the 
mean outside temperature being 70 deg. Fah., while the air in the 
tunnels had a mean temperature of 683 deg. Fah., go that it was 
17 deg. Fah. colder than the external atm 
winter months thi ition will possibly weversed; but in 
either case there will be a rapid change of air by an ascending and 
descending 
trains, the short time occupied by them 


current. Having regard to the cubical velume of the 

passing through the 
tunnels and stations, the large volume of air which they displace, 
and the increased impetus given to the horizontal movement of the 
air by the rapidity of their transit, we are of opimion that the 
vitiation of the atmosphere cannot be of a seriows character, and 
this accords with the results of our analysis. 

A careful inspection of the tumnels has also shown that they are 
well constructed, and are generally dry and free from infiltration 
of liquid or other matter prejudicial to health, with the exception 
of a portion of the tunnel between Portland-road and Gower-street. 
To this we directed the attention of Mr. Fenton immediately after 
our first inspection, and we are happy to be able to add that the 
defect was at once attended to, and is now in a perfect sanitary 
condition. 

We find on inquiry that the general health of the employ?s is 
such as to afford anquestianshie proof of the sanitary condition 
of the air in the tunnels. From a statement furnished to us by 
Mr. Fenton it appears that the percentage of sickness and 
mortality of these persons is considerably less than that of the 
employés on the Great Western Kailway. To this fact we may 
add the results of our own personal inquiries, which fully confirm 
it, as many of the engine-drivers and guards have, we find, been in 
the service of the company since the opening of the line. They 
are to all external appearance robust, healthy men, and they have 
assured us that since they were first appointed they have scarcely 
had a day’s illness. 

From the foregoing facts, we are enabled confidently to state 
that the atmosphere of the Metropolitan Railway is not unwhole- 
some or injurious to health. 

(Signed) Geo, H. Bacnnorryenr, Ph.D., F.C.8., &e. 
Hy. Leruepy, M.B., M.A., &c., 
Professor of Chemistry in the College of the 


London Hospital, and Medical Officer of 
Health for the City of London. 
J. Wurrmorz, M.D., &c., 
Medical Officer of Health and Chemical 
Examiner of Gas for the parish of bt. 
Marylebone. 
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ENGINES AND BOILERS OF THE TROOPSHIP JUMNA. 


MESSRS, MAUDSLAY, SONS, AND FIELD, ENGINEERS. 
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TO CORRESPONDENTS. 
to call the attention of our Advertisers to the notice 
state that the large circulation of THE ENGINEER 
go to press at an early hour on the morning of 
Advertisements, to ensure insertion, must be de- 
i at the Engineer Office before seven o'clock on the Thursday 
evening of each week, 


T. W. (Dublin).—Not to our knowledge. 

SILva.—“ Binn’s Treatise on Geometrical Drawing” to begin with. 

URMENETA and ERRAZURIZ —Received with thanks. Shali be attended to. 

W. C. (Norwich).— You will find soda useful. Why not try Baker's anti-incrus- 
tator ? 

T. L. (Limavady)—Write to H. Wedikind, 2, Dunster-court, Mincing-lane, 
London, E.C. 

C. D. H.—The Reading Ironworks, Reading, and the Hugon Gas Engine Com- 
pany, Cannon- mn. 

W. D. S.—The “* ia Britannica” is the best. Of the other two, that 
by Knight enjoys the highest reputation. 

R. W. (Mirfield).—J¢ is not possible for us to advise you unless you tell us what 
your plan is. You can send it with perfect confidence. 

C. (Plumstead).— Your rotary engine is not new; it was patented and made 
many years ago, and worked about as well as most rotary engines do—that is, 


very badly. 

Curps. — Messrs. Rennie and Co. will supply you with what you want, 
Heaving-up slips are made several firms in the north. The expense of a 

te patent is about £25. 

T B. M.—There is no opening at this moment for young civil engineers. You 
would require considerable interest and much Sortune to obtain employ- 
ment, and your salary might range from nothing to £200 or £300 a year. 

A. B. A.—You will see in a moment that the thing cannot be done if you will bear 
in mind that there will be no current through the syphon unless the orifice from 
which the water is intended to flow is lower than the level of the water in the 
vessel to be emptied. 

G.W. H.—There are several firms in Birmingham and Wolverhampton who 
execute all kinds of enamelled work. The principle is simply to coat the iron 
with a paste made of ground glass mixed with some vehicle, such as gum water 
or balsam. The whole is then placed in an oven and heated till the glass fuses. 

C. Uv. W.—If you can comply with the requirements of the Board of Trade, pass 
the required examination, and get an appointment, there is nothing to prevent 
you from serving as a sea-going engineer. The fact of your being a mecha- 
nical draughtsman will scarcely affect your prospects one way or the other. 

E. L. 3.—You should include, as far as possible, every known method of applying 
your invention’; but you will be tolerably safe, supposing the thing to be 
patentable, if your specification is so worded that making a machine on your 
principle, or a modification of your principle, will be an infringement. Taking 

ak of making at the sum you state, you should not sell at less than £3 

or £10. 

W. T.—A horse-power is 33,000 1b. raised one foot in a minute. In order to 
determine the power of an engine, then, it is necessary to ascertain how many 
pounds it can raise in a minute through a height of one foot; this number 
divided by 33,000 will give the horse-power. Proceed as folcows :—Multiply the 
area of the cylinder in square inches by the effective average pressure; multiply 
this product by tie speed of the piston in feet per minute, and divide the last 
product by 33,000; the result is the horse-power. An engine has a 50in. cylinder, 
6/ft. stroke, twenty revolutions per minute, average pressure on the piston 20 1b., 
what is the power? The area of a 50in. piston is 1963°5 square inches; this 
multiplied by 20 gives 39,270 lb. as the gross pressure on the piston. The piston 
makes forty strokes of 5ft. each, and therefore has a speed of 200ft. per 
minute, and 200 times 39,270 = 7,854,000 1b. raised one foot in a minute, and 
this divided by 33,0°0 gives 238-horse power. Buy ‘* Lardner’s Treatise on the 
Steam Engine,” in Weale’s Series, price \s. 6d. 

ERRATUM.—Jn our last impression, in the list copied from the Glasgow University 
Calendar, the name of Mr. Zaccheus Walker should be marked thus—*, as 
having obtained a certificate of proficiency in engineering science last summer ; 
and in the natural philosophy prize list the name of Mr. John Isaac Thorny- 
croft should be marked thus—* . 





STOCKING FRAMES. 
(To the Editor of The Engineer.) 

Str,—I shall be greatly obliged to any of your correspondents who will 
favour me with the address of some of the most eminent makers of stocking 
frames in Nottingham or elsewhere. E. W. 

Blackburn, October 30th, 1867. 





ENGINE CLEANING. 
(To the Editor of The Engineer.) 

Str,—Will any of your correspondents tell me the cause of a pair of sea- 
going engines turning black after they have been well cleancd and white- 
leaded ? I had a fire in the engine-room, and I thought it might have been the 
smoke, so I put out the fire and had them cleaned again, and the next day they 
were as bad as ever. W. F. O. 

Dartmouth, October 28th, 1867. 





MEETING NEXT WEEK. 
SOCIETY OF ENGINEERS.—Monday evening, November 4th, at half-pas 
seven o’clock.—Continuation of paper, “On Mechanical Saws,” by 8S. W. 
Worssam, jun., and discussion. 





Advertisements cannot be 
on Thursday evening in each week. The charge for four lines and under is 
three shillings ; each line afterwards, eightpence. line averages eight words ; 

are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 
the office on the following terms id in advance): — 

Half-yearly (including double number) 15s. 9d. 

Yearly (including two double numbers) £1 11s. 6d. 

If credit be taken, an extra charge of two shillings and sixrpence per annum will 
be made. THE ENGINEER és registered for transmission abroad. 

Letters relating to the advertisements and publishing department of this paper are 
to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE; all other 
letters and communications to be addressed to the Editor of THE ENGINEER, 

163, Strand, London, W.C. 


inserted unless delivered before seven o'clock 





MARRIAGE. 
On the 29th ult., at Christ Church, Croydon, ALFRED HARRIS VAUX, civil 
engineer, to CAROLINE, youngest daughter of the late GEORGE HOLBROOK 
HOLLINS, Esq., of Birmingham. 
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THE VARTRY WATERWORKS, 
THE corporation of Dublin have been peculiarly un- 
fortunate in their attempt to eg that city with a good 


supply of water. They have had to contend not only with 
the physical difficulties presented by the district in which 
the Roundwood reservoir has been constructed, and by the 


country through which the mains have been led, but 
with the prejudices, and, in some instances vexatious, 
opposition of men corearn, bo good deal of local influence. 

hese obstacles might have been overcome, and overcome 
with satisfaction, had the members of the corporation and 
the inhabitants of Dublin worked honestly and cordially 
together. But, unhappily, the corporation have been 
directly and plainly accused of jobbing, their movements 
have been hampered, and the population of the capital of 
the sister isle objected energetically from the first to the 
increase in taxation required to provide funds for - 
ing out the necessary works. Whether the charges brought 
against the corporation are or are not substantially true 
it is not our business to decide. As regards the opposition 
offered by taxpayers, that would probably have soon 
ceased to ss the smallest importance had the plentiful 
supply of water promised been forthcoming; but, al- 


though the Vartry works have practically been completed 








for some months, the city of Dublin is not well supplied 
with water now, and cannot be for some time to come. 
Up to the present moment ill-luck has dogged the heels of 
the corporation, the engineers, and the contractors, and 
misfortune has followed misfortune with such monotonous 
rapidity that the people of Dublin heartily wish that no 
attempt had ever on made to bring the pure water of the 
Vartry to their doors. The pro of events connected 
with the Vartry works during the last couple of years is 
indeed not a little curious call betting, and instructive 
lessons may be drawn from them by both the engineer 
and the lawyer. 

Setting on one side, for the present, everything con- 
nected with the questions of jobbing and vexatious opposi- 
tion which are freely discussed in Dublin, we have no 
hesitation in saying that much of the trouble in which the 
corporation have n involved is directly due to bad 
engineering, and general mismanagement. Since the 
failure of the Sheffield dam no class of work is so jealously 
watched by the public as the construction of storage re- 
servoirs. The general public know absolutely nothing about 
hydraulics; but this ignorance, instead of inspiring con- 
tidence, appears to be usually accompanied, as far as 
regards impounding works at least, by a feeling of 
suspicion, rising, in some cases, to a blind unreasoning 
terror. It is the duty of the engineer to consult public 
opinion, and not only to satisfy himself that his works are 
good and sufficient, but to satisfy the non-professional 
public whenever any curiosity is manifested on engineering 
questions that they are g and sufficient. An engineer 
may be very competent and talented, yet, if he lacks the 
tact requisite toenable himto meet and deal judiciously with 
the vox populi, he will neither find pleasure in the practice 
of his profession, nor give satisfaction to his employers. 
It is by this time evident that the engineers to the Dublin 
corporation have not thought enough of public opinion, to 
say the least of it, and that they have, possibly as a conse- 
quence, committed mistakes which on caused much 
annoyance and trouble to Dublin. In this sense, if 
in no other, there has been bad engineering in the matter of 
the Vartry Waterworks. To relate here all that has 
occurred since Mr. Hassard first proposed the Vartry 
scheme would simply prove wearisome. Quite enough has 
taken place within a comparatively recent period to account 
for the popular feeling in Dublin at present. Last Feb- 
ruary an important leak was detected in the dam at 
Roundwood, creating an alarm so great that for a time a 
whole district was all but depopulated, the inhabitants 
refusing to run the chance of being drowned in their beds. 
This was got over, but on several occasions since, the mains 
in the only suburb of Dublin which has yet been supplied 
from the new source have burst, the streets have been 
oy up, men and women washed out of their houses, 
and a great deal of damage done. The leak and the 
failure of the mains may be explained as accidents; but 
they are accidents the occurrence of which could have been 
guarded against, and which it was essential under the 
peculiar conditions existing, should have been prevented 
at any expense of money and time. The whole scheme 
was, in a sense, forced upon a community unwilling to 
accept it, and, consequently, captious to a degree. Nearly 
£500,000 has been spent in one way or another, apparently 
without securing even an approximately good supply of 
water; and the course of events has sufficed to shake 
the confidence of those most favourably disposed 
originally to the scheme. We shall not attempt to 
trace home the fault to any one in particular; but it 
would be merely trifling with an important subject tacitly 
to assume that the engineering of the scheme has been 
all that it should have been, or that those entrusted with 
the management of the works have used proper diligence 
not only to make their work good, but to satisfy the people 
of Dublin and its vicinity that the permanence of the Round- 
wood dam was indisputable, that the mains were perfectly 
trustworthy, and that in return for their money the 
would obtain a copious and uninterrupted supply of 5 
mirable water. With few exceptions those most interested 
have ceased to place confidence in the corporation, the 
engineers, or the works, and we cannot be surprised that 
such is the fact. For ourselves, writing as engineers, we 
have no doubt whatever that in process of time Dublin 
will be properly supplied with water. We have no reason 
to yee gue the failure of the Roundwood dam, nor do 
we attach undue importance to the bursting of a main. 
But it is not with their professional brethren that the 
engineers of the Vartry Waterworks have to deal, but 
with the population of the city; and we cannot resist the 
conviction that had more caution been exercised in 
designing and constructing the embankment and laying 
the mains, much general annoyance would have been spared, 
and the men of Dublin would have regarded with pride a 
work which they now look at with very different feelings— 
feelings which are fairly expressed in the following — e, 
which we extract from one of the most influential of the 
Irish papers :— 

5 = not a drop of water from the Vartry has yet been 
received by us in Dublin, for years past the Vartry water tax 
has been imposed upon the citizens. In fact, the impost has been 
levied ever since the Vartry bill was passed. If the amount of 
this tax is added, as it should be, to the money borrowed, and to 
that lost, as in the case of Mr. Tighe, we will find that more than 
half a million of money has already been expended on this unfor- 
tunate undertaking. ere is not the slightest doubt--and we 
say it advisedly—that Parliament must be petitioned to grant 

wer to borrow further moneys. We have to expect further 

ursts in embankments, further damages, and further outlay, so 
that it is impossible to foresee when the enormous drain upon the 
property ont intustey of the citizens can end. The scheme has 
already seriously injured the city. Our taxation has been enor- 
mously in and now we have the mortification of knowing 
that, in the judgment of a jury, there is a strong probability that 
the works will give way, and effect an amount of damage fearful 
to contemplate. 

The foregoing paragraph oceurs in a short leadin 
article written on the case of Mr. Tighe, with the ssiasipal 
features of which we have already made our readers 
familiar. Both in a legal and in an engineering point of 
view the case is very uliar, and the decision pro- 
nounced at Wicklow on the 18th of October last, possesses 
no small importance, Mr. Tighe holds property close to 





the reservoir at Roundwood, and so situated that the 
failure of the dam would be followed by the destruction of 
his mansion house at Rosanna, the inundation of his 

and the ruin of a valuable mill and hotel. On the 
occurrence of the leak last February he applied for com- 
pensation for the depreciation of his property caused by 
the proximity of the reservoir dam. e matter was 
referred to arbitration, but the arbitrators di . It 
was then decided that the case should be tried by special 
jury, and a verdict was pronounced for Mr. Tighe, on the 
18th ultimo, the amount of the award being £12,061. 
We believe we are correct in saying that no similar case has 
ever been tried before; and that damages have never pre- 
viously been awarded in anticipation of an event which 
may never come to Mr. Tighe, indeed, could not 
have recovered one farthing of anticipatory damages but for 
a special clause introduced into the Act of Parliament 
authorising the undertaking. { Mr. Tighe vigorously opposed 
the scheme in the first instance, and he a withdrew his 
opposition on receipt of £5000 from the corporation as 
compensation for lost water privileges. He then had a clause 
introduced into the Act for the protection of his interests, 
The Right Hon. T. C. Lawson, Q.C., who presided at the 
trial as assessor—in other words, as judge—in his charge to 
the jury spoke thus on this subject: — 

** There could be no compensation given to Mr. Tighe at all were 
it not that a special clause was inserted in the Act of Parliament 
for the protection of his int in tion with the injury 
to his property resulting from the construction of the waterworks 
reservoir in the vicinity of his houseand demesne. In an ordinary 
case, a man must wait until an injury occurs to him or his property 
before he could claim any compensation; but Mr. Tighe had the 
special clause by which the jury were empowered to grant him 
compensation not only for the depreciation of the value of Rosanna 
House and demesne from the diversion of the waters of the Vartry 
from their ancient channel, but also for the depreciation in conse- 
quence of the possibility of their destruction from their proximity 
to the waterworks reservoir erected by the corporation of Dublin. 
He was of opinion that Serjeant Armstrong had rightly con- 
strued the Act of Parliament in saying that there was only the 
one question understood in it. The jury should diligently inquire 
whether there is any possibility existing that Mr. Tighe’s property 
would be injured by reason of the waterworks reservoir, and if so, 
what is the nature of that possibility. There is what is called a 
remote possibility, and there is such a possibility as would almost 
amount to a probability. The next question for them to consider 
was what amount of damages they would grant Mr. Tighe for the 
risk and possibility of his property being injured. The counsel 
for the Dublin corporation le affirmed that there was no such 
possibility, while on the other hand Mr, Tighe’s counsel stated 
there was a possibility amounting to imminent risk. In his 
opinion the ew of danger depended on the nature and 
stability of the works at Roundwood, and the jury had the great 
advantages of having seen these works, which were examined and 
explained inent engineers, and they would form an opinion 
on what they had seen.” 

hat that opinion was we have already stated. As to the 
evidence adduced, we can only say that it was equally 
remarkable for the eminence of the engineers called, and 
the wonderful diversity of opinion expressed by them. 
The principal point turned on the position of the culvert 
through which the mains are carried. The defective con- 
struction of this culvert led upjdirectly to the first leak in 
the embankment, and all the witnesses agreed that this cul- 
vert should have assumed the form of a tunnel cut throngh 
the solid rock some way under the base of the dam, instead 


of being constructed as it is, paty in the dam and partly 








in the rock; but they a on no other points. Mr. 
Bateman “believed the bank at Roundwood to be very 
well constructed, and as safe from overflowing as some 
natural lakes. There was no danger of the water suddenly 
bursting. Did not think storm overflows necessary at all.” 
Mr. Duncan and Mr. Neville swore as Mr. Bateman swore. 
Mr. Hassard, C.E., the originator of the scheme, said that 
his plans had been departed from, hinc dle lachryme : 
“The construction of the Vartry Waterworks is defective; 
there should be storm overflows. The 33in. and 48in. 
pipes are not’ sufficient to provide for floods.” Mr. Jack- 
son, C.E., a gentleman of considerable experience, sup- 
ported Mr. Hassard’s views. Mr. Brett, C.E., thought the 
puddling of the dam was weak and improperly placed. In 
summing up, Mr. Lawson did not compliment Mr. Bate- 
man, stating that he “appeared to have erred several times 
in this matter of the waterworks, but that still his testi- 
mony should be considered.” The balance of evidence 
could not well be said to tend either way. Mr. Bateman 
and Mr. Hassard, Mr. Jackson and Mr, Neville, might be 
regarded as similar quantities occurring at opposite sides of 
an equation, and therefore to be eliminated. But the jury 
could not get over the fact that the bank had leaked, and, 
was then under repair. The recent bursting of a main or two 
also helped to make weight, and so, finally, the scale turned 
in the hand of the blind goddess, and Mr. Tighe gets com- 
ag for an injury which may never be inflicted upon 

im. We cannot help thinking that the Dublin corpora- 
tion have been very hardly dealt with in this matter. 
Possibly the jury thought that as Mr. Tighe might be 
drowned if the reservoir gave way, it was just as well that 
he should receive compensation now, while he has achance of 
enjoying such pleasures as £12,061 can bestow. Although 
the affair is at present unique it is not to be assumed that 
it will remain so; and engineers will do well to bear in 
mind that the case of Tighe v. the Corporation of Dublin 
establishes a very important precedent. 


STORM WARNINGS, 

Directiy after the Meteorological Department of the 
Board of Trade was placed under the management of a 
scientific committee appointed by the Royal iety that 
committee resolved that when desired it would undertake 
to telegraph the state of the weather in all parts of Great 
Britain to any town which would pay a certain proportion 
for the transmission of the news, leaving the local 
authorities to draw what conclusions they pleased as to 
coming weather from the facts. Thus the committee could 
have the credit of stating that it telegraphed facts and not 
theories. Before the committee was appointed the Govern- 
ment had discontinued Admiral Fitzroy’s storm warni 
and if it had resolved to shut up Moore’s Almanack, the 
noise that hundreds of farmers and old women would 
make at such a sacrilegious deed could scarcely exceed the 
noise raised in some of the daily papers and at the British 
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Association about the resolution to of the forecastin 
and storm-warni Many a old soul trusts in the 
almanack aforesaid, heedless of the fact that the weather is 
rarely the same in two towns a hundred miles apart 
although Moore’s Almanack is Moore’s Almanack in both. 
After careful inquiry on the part of a Government com- 
mission it was statistically proved that the forecastings of 
Admiral Fitzroy were worthless; but an equally good case 
was not made out against the storm warnings. Un- 
doubtedly the report of the commissioners bore too hardly 
upon Admiral Fitzroy, and appears to a casual reader to 
be somewhat tinged with prejudice, yet the recommenda- 
tion to establish self-recording instruments all made on the 
same pattern, and placed in different parts of the United 
Kingdom, to get a systematic record of facts, seems a good 
business-like suggestion. Admiral Fitzroy’s daily meteo- 
rological information depended much upon telegraph 
clerks, whose offices had been supplied with a barometer 
and thermometer, and who were ordered to telegraph the 
state of the weather to London once a day. These youths, 
who are scraped together by the telegraph companies at 
the cheapest possible rate, not unfrequently are paid only 
twelve or fourteen shillings a week at out stations, and 
look upon every unpaid addition to their work made by 
their employers with great disgust. An example of how 
one of these meteorological observers of the Board of 
Trade did his work was made known to us on the spot 
some years ago. He noted the height of the barometer 
and thermometer, then retired to the inmost recesses of his 
office, from which he shortly afterwards shouted, “ Mary, 
look out of doors, and tell me the state of the wind and 
clouds; will you, please?” Now “Mary” was maid-of- 
all-work in the house wherein the telegraph company had 
obtained their office, and she, being thus suddenly appointed 
an auxiliary of the Board of Trade, looked up the street, 
and down the street, and then, knowing the telegraphic 
operator was blessed with far less brains than herself, she 
replied, “Wind north-west. Clouds gloomy, but invisible.” 
“ Right you are, thank you,” was the reply, and off went 
the meteorological telegram as dictated. Whether the 
telegram was transmitted through to London without in- 
terception is a question buried deepamong the secrets of the 
telegraph company. It certainly did not pass without com- 
ment, for a few days later the clerk received a letter from 
the district superintendent, asking, “ What do you mean 
by invisible clouds?” After much consideration he con- 
cluded that this question was difficult to answer, but he 
finally replied that it was not his fault, “it was all that 
stupid Mary.” In the instance just mentioned the record 
as to the state of the clouds could scarcely be considered 
satisfactory, and the same might be said of the direction 
of the wind, for there was no weathercock or other indi- 
cator in sight of the telegraph office. In the matter of 
storms accurate information as to the direction of the wind 
is all-important to those who wish to collect symptoms of 
coming bad weather. 

The greater part of the information collected by Admiral 
Fitzroy was doubtless more reliable than in the above in- 
stance, yet a certain amount of inaccuracy must be the 
sure result of the employment of telegraph boys to make 
meteorological observations. As it will not be necessary, 
except in one or two instances, to build places for the re- 
ception of the self-recording instruments now proposed, and 
as only one skilled observer will be necessary at each 
observatory, and he will have almost nothing to do, the 
establishment of a permanent system of reliable records 
seems to be neither an unreasorable nor an expensive 
resolve. 

The scientific committee appointed by the Royal Society, 
and recognised and paid by tie Government, consists of 
General Sabine, P.R.S., chairman; Mr. J. P. Gassiott, 
F.R.S.; Mr. Warren De La Rue, F.R.S.; Professor W. 
Allen Miller, F.R.S.; Mr. F. Galton, F.R.S.; Mr. W. 
Spottiswoode, F.R.S.; Captain Richards, F.R.S., Hydro- 
grapher to the Royal Navy; and Colonel Smythe, F.R.S., 
The director of the central observatory at Kew and secre- 
tary to the committee is Dr. Balfour Stewart, F.R.S.; Mr. 
R. H. Scott is director of the office of the committee, at 2, 
Parliament-street, Westminster; and Captain Toynbee has 
been appointed marine superintendent, his duties being to 
examine all the sea log-books, to correspond with the 
masters of vessels, also to furnish them with instruments, 
and instruct them how to use them, All these instruments 
will be verified by comparison with the standards at Kew 
Observatory before they are handed over to nautical men. 
Self-recording instruments, consisting of a thermograph, 
barograph, anemograph, and probably an electrometer, will 
be fitted up at stations in the following places:— Kew, 
Falmouth, Stonyhurst, Glasgow, Aberdeen, Armagh, and 
Valentia. The curves of the meteorological changes will 
be measured at the observatories, and the results will be 
reduced at the central office in London. At Stonyhurst 
there is already an observatory connected with the Roman 
Catholic college; there is likewise an observatory at Glas- 
gow, under the management of Professor Grant, F.R.S. 
There is another observatory at Armagh, and in the other 
5 it is likely that there will be little necessity todomuch 

nuilding to receive the self-recording standard instruments. 
There is a vast mass of nautical observations, of more or 
less reliability, according to the competence of the 
observer, already collected in the department managed by 
Admiral Fitzroy. These observations are now being ex- 
amined, and the results tabulated according to a fixed plan. 

The fact of the matter is that the late Admiral Fitzroy 
was too eager to show results, before meteorology was ina 
sufficiently advanced state to predict storms with much 
accuracy. There was a great deal of want of system and 
empiricism in his arrangements, and this want of system is 
visible to anybody in fis book on the weather, where a 
deal of information—and useful information, too — is 
not arranged in an orderly manner, and tends to confuse 
readers. With the system of obtaining accurate records 
on the point of adoption scarcely anybody can find fault, 
but there is some force in the objections made at the 
British Association, that the scientific committee are better 
able to draw conclusions from the facts than seafaring men 
and poor fishermen. Perhaps the scientific committee can 





restore peace by going joticioney a very little into the 
prophesying line of business. For instance, they might 
divide a maritime signal pole into three parts. On the 
top of it they might announce to the ships in port the fact 
that a storm is raging at a particular place; in the middle 
of the pole they might signal whether the storm is a “‘fierce 
gale,” “dangerous,” or “very dangerous,” thus supplying 
sailors with two sets of facts; and near the bottom of the 
pole a signal might be hoisted, signifying the opinion of 
the committee either that the storm is approaching the port 
where the warning is given, that it is receding from it, or 
travelling across the country at right angles. The suin 
voted by the Government for the scientific committee is 
£10,000 a year, but storm warnings and forecasts are not 
among the purposes for which the money was granted. 

If meteorology is now in a sufficiently advanced state for 
its followers to be able to issue notices of storms, eighty or 
ninety per cent. of which predictions will afterwards be 
verified by the results, it is undoubtedly for the benefit of 
the nation that they should take action in the matter. 
Admiral Fitzroy was to some extent successful with his 
empirical method of prediction, and to outsiders there 
seems no reason why his followers, acting upon a fixed 
system, should not be able to work with still more accuracy. 


VENTILATION, 

Untit very recently there was scarcely a public building 
in the kingdom properly supplied with means of ventila- 
tion; and at the present time the condition of the majority 
of our police courts, hospitals, barracks, churches, and 
theatres, is not by many degrees up to the standard neces- 
sary for human comfort, omitting the graver question of 
the health of those temporarily occupying them. With 
respect to ordinary dwellings, what are termed ventilators 
—-probably upon the principle of /ucus @ non lucendo—are 
cules inserted in the walls; but the old agents— 
namely, the windows, the fire-place, and the doors—are still 
in full possession of their long acquired rights. The different 
methods of insuring ventilation whether on a large or 
small scale, may be divided into two classes under the 
heads respectively of natural and artificial ventilation. 
The latter might, perhaps, with equal propriety be termed 
mechanical ventilation. We apply the term “natural” to 
that description of ventilation which, although it may be 
stimulated and manipulated, as it were, by numerous 
devices and ingenious arrangements, yet depends, as on a 
primary cause, upon the establishment of two different 
temperatures, and in this respect resembles the natural 
ventilation of the globe. ‘The atmosphere is renewed from 
time to time over the whole surface of the earth by the 
incessant motion imparted to it through the varying in- 
tensity of the rays of the sun at the equator and at the 
poles. In consequence of this great natural law two cur- 
rents, one of cold air and the other of warm, the one 
below and the other above, permanently flow in opposite 
directions; and were it not that a variety of local causes, 
including temperature, moisture, electricity, and the 
physical features of countries, interfere with their uniform 
action, the balance would never be destroyed, and natural 
pestilential districts could never exist. Much confusion 
exists respecting the term ventilation. Many imagine 
that ventilation and plenty of air are synonymous, 
whereas the very reverse is often the case. There may 
be abundance of air and yet very little ventilation; 
and a place may be exceedingly well ventilated, espe- 
cially in winter, with a very moderate supply of air. 
The difficulty is not so much to get rid of the impure and 
contaminated contents of a room or building, as to introduce 
a fresh supply without the disagreeable and dangerous 
accompaniment of draughts. In fact, wherever it becomes 
necessary—as it generally is—to ventilate by means of 
strong currents or draughts, the remédy is worse than the 
evil, as more serious consequences will be found to result 
from cold than from the oppression and semi-suffocation 
produced by an unventilated and contaminated atmosphere. 
‘The ordinary chimney and open fireplace is perhaps as 
good a plan as any for accomplishing the first of these 
operations, and we find that it has been used in all instances 
where a rough and ready means of ventilation is ll that is 
cared for, But the chimney, although effecting the first 
duty, cannot perform the second. 1t cannot supply an 
apartment with fresh air, since it only acts in virtue of the 
air being heated in its passage through it. Thus the 
velocity of the current of heated air in the chimney is pro- 
portional to the difference of the temperature maintained 
in the interior and exterior of it, and experiment has con- 
firmed this velocity to be as the square root of the difference, 
so that the basis of an accurate calculation is afforded. It 
is apparent from this relation that for small velocities the 
consumption of fuel will be also small, but for large 
velocities it will be exceedingly high; and, mathematically, 
it can be demonstrated that the consumption of fuel will 
be in the ratio of the cube of the velocity. Practically this 
plan of natural ventilation is only economically applicable 
with small velocities, and consequently demands chimneys 
of large sectional area. Although we have used the term 
chimneys, usually understood in the sense of vertical flues, 
yet this system also includes ventilation by horizontal 
chimneys or galleries. 

A variety of different apparatus and machines has been 
introduced for effecting artificial or mechanical ventilation. 
There have been single and double ventilators constructed 
upon the principle of drawing in air at their central part 
and propelling it from their circumference, but their chief 
fault lies in the excess of their initial velocity, which is 
much too great to allow of the air passing directly from 
them into the 2. Certainly by increasing their 
size and diminishing the velocity of rotation this evil may 
be remedied, but at the same time the useful effect 
of the machine is proportionally diminished. With the 
best double ventilators the loss of power is nearly 50 per 
cent., and in the case of single ones this ratio is still 
further increased. Provided proper precautions are taken 
to insure a supply of fresh air, these machines do not appear 
to possess any advantage over the system of natural venti- 
lation, and the opposite has been shown in practice to exist. 
Where this indispensable sanitary requirement has to be 





carried out on a large scale the system of ventilation by 
compressed air comes inently into notice. When the 
compressed air acts the part of the direct motive agent, 
carrying with it a large quantity of atmospheric air the 
velocity may be maintained uniform, either by varying the 
pressure or the diameter of the escape pipe; but so far as 
the motive power is concerned, it is more economical to 
employ compressed air of a low pressure. As the peaploy- 
ment of all machines ultimately becomes reduced to the 
question of their respective cost, the consumption of fuel 
in two different methods is the real point at issue. It 
has been already stated that this item in natural ventila- 
tion increases in the proportion of the cube of the velocity 
of the current. In the compressed air machine it is as the 
square only of the same quantity, and a saving is at once 
etiected. Of all buildings a hospital is that most urgently 
demanding that the conditions of a perfect ventilation 
should be ensured to its unfortunate inmates. Not only 
should the vitiated air be thoroughly removed—and this 
demand is doubly stringent when the sources of that air 
are considered—and fresh air supplied, but it must be 
supplied ina manner so as not to affect the patients, to 
many of whom a draught of cold air might be fatal. The 
plan adopted at the hospital of Lariboisiere, in Paris, is to 
cause the fresh air to enter the apartment through flues 
placed longitudinally down the centre of the ward, and, as 
the beds of the patients are arranged along the walls, the 
occupants are out of the reach of its immediate influence. 
The air enters at a height of about 3ft. above the floor, 
with a small velocity, and diffuses itself almost insensibly 
throughout the apartment. Some interesting particulars 
respecting ventilation have been ascertained by experi- 
ments conducted in this magnificent building. A point to 
be determined was the proportion between the air directly 
supplied and that carried off by the flue, and, as was anti- 
cipated, the quantity supplied was always in excess of that 
carried off. ‘The air naturally attempts te escape by the 
opening presenting the least resistance to its exit, and, 
consequently, some portion invariably flows out by the doors 
and windows which may besituated nearer to the in-draught 
than to the out-draught flue. It was established that in this 
hospital the removal of the vitiated air was not effected 
so completely as could be desired, and, therefore, but one 
condition — that of supply — was satisfactorily fulfilled, 
leaving the problem still unsolved with respect to buildings 
of this description. 

Independently of the relative proportions existing be- 
tween the quantity of air supplied and that exhausted, 
the rate of the supply is in the direct ratio of the rate 
of exhaustion. This is more especially observable in 
theatres, where a rush of fresh air is frequently dis- 
tinctly, but very unpleasantly, appreciable. if a theatre 
be furnished—like that of Drury-lane for instance—-with a 
central lustre, a very large quantity of air may be exhausted 
by its means. About three years ago some experiments 
were made upon this subject at the Opera-house in Paris, 
and it was ascertained that upwards of forty thousand 
cubic yards of air passed through an orificef arranged 
around the point of suspension of the lustre, having a 
superficial section of five square yards. The lustre or 
central chandelier of a theatre may, therefore, be regarded 
asa valuable adjunct to its efficient ventilation. In the 
older theatres, and in probably many of the new, the fresh 
air enters, when the curtain is lowered, by the doors, and 
when it is raised, by the stage. It appears that the condi- 
tions of supply and exhaustion of air in theatres are 
exactly the reverse of what they have been found to be in 
hospitals. In the former the supply exceeds the quantity 
carried off; whereas in buildings of the latter description 
the fresh air, which enters in an orthodox manner, is 
searcely a third of that which passes off after being 
vitiated. More than two-thirds of the air flowing into a 
theatre is, therefore, supplied by the doors, the stage, and 
other adventitious means of intercommunication, to the 
great discomfort and hurt of the occupants. Admitting 
that in winter the ratio is reduced to one-half, which is 
only true in a few examples, the problem of ventilation of 
theatres remains still unsolved. ‘The solution will only be 
arrived at when the proportion of the supply and 
exhaustion, at present unequal, becomes practically equal, 
and the draughts from the doors are virtually done 
away with. So far as theatres are concerned, the 
principal difficulty to be surmounted in the question of 
ventilation is not the extraction of the contaminated 
atmosphere, but the introduction of the fresh supplies, 
which should be cooled in summer and slightly warmed in 
winter. There is no absolute necessity that the whole of 
the air supplied should pass off by the proper conduits, 
provided that the supply never falls short of the quantity 
that is carried off by those accessories. It is a nice caleu- 
lation to regulate the supply of air to a theatre or a 
church, or any building in which the temperature is raised 
in proportion to the number of people in it. Unquestion- 
ably the temperature of a theatre just when the “doors 
are opened” is much below that to what it rises when 
“half price” begins, but yet this elevation should be 
taken into account in providing means for the supply of 
fresh air. Similarly with a church. <A supply of air 
that would be very beneficial during a per mornin 
service, would chill the sacred edifice and the diminishe« 
congregation in the afternoon. 

The principle of ventilation by means of compressed air 
appears to be well suited to ships of large size, including 
men-of-war. Owing to the enormous amount of motive 
power on board, the trifling quantity required for venti- 
lating machinery, and borrowed from the ships’ engines, 
would be practically inappreciable, while an exit for the 
vitiated air would be readily afforded by the funnel, and a 
small blast obtained as a recompense for the borrowed 
power. Wedo not advocate this principle in preference 
to others, but it is a question open to fair investigation 
whether it might not be employed, not only in the instance 
we have alluded to, with success, but in others, embracing 
the much vexed and agitated problem of the ventilation 
of mines and subterraneous galleries; for which p 
indeed, exhausting fans have been used with some suc- 
cess. 
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THE PARIS EXHIBITION.—THE SMALL ARMS. 
No. IV. 

Ow1ne to the characteristic reticence of the French 
military authorities very little has been published con- 
cerning the various trials and experiments in connection 
with the Chassepot rifle. Occasionally ominous repofts 
are circulated of the failure of certain details under circum- 
stances of perhaps more than ordinary severity—such, for 
instance, as the inefficiency of the india-rubber dise—but, as 
a rule, accounts of trials attended with the most unlooked- 
for and gratifying success are vigorously disseminated 
through the French journals, and these in time find their 
way to the columns of contemporaries in this country. 
Trials of war matériel are always conducted in France 
with an almost ostentatious secresy, which no doubt tends 
to assign a certain amount of importance to the object 
under examination. A new gun—invented by the Emperor, 
ee gp sheltered from public view and fired from 

hind screens, the targets suffer more or less, the few 
officials necessary to work it are more than officially reti- 
cent.; the press iliowing their Government leaders, publish 
astounding reports, and straightway the general public 
believe that their country is at last in possession of a most 
terrific weapon which shall render war awful, if not imprac- 
ticable, to all but Frenchmen, with a proportionate increase 
in the glory of their country. However, in spite of all 
these reports there can be but little doubt that in selecting 
the Chassepot as the national weapon the French Govern- 
ment have furnished their troops with an arm which bids 
fair to excel a very large proportion of the patterns adopted 
by other European powers. 

In adopting so small a calibre as 11 millimetres a great 
saving has been secured in the weight of the piece, get we 
cannot but think that this advantage has been obtained at 
a great sacrifice of shooting power, owing to the reduction 
in the weight of the shot. Although the calibres of the 
French and English small bores are almost equal, the 
weights of the respective bullets differ by nearly 50 grains. 
Our object in introducing the small bore is to obtain a 
flatter trajectory through a more rapid twist of rifling and 
greater initial velocity. The French, on the other hand, 
do not appear to attach great importance to range or tra- 
jectory—though as regards the latter they have certainly 
improved upon the old weapon—but to the facility with 
which a soldier may carry a large quantity of ammunition, 
and, manifestly, by reducing both the weight and calibre, 
a larger nnmber of rounds may be issued to each indivi- 
dual. The annexed diagram,* which we have carefully 





cartri of which the former were to be used first to cover 
the front of the line with smoke. At a distance of 800 metres 
fromthe firing party a squadron of guides was posted, and at 
a given signal these advanced at a smart trot, as if preparing 
to charge. At this pace they cleared a space of 500 metres, 
and the remaining 300 were passed ata gallop. At the 
same signal the infantry opened fire, first with their blank 
ammunition, as arranged, then with their ball cartridges 
at the target. The time occupied by the cavalry in com- 
pleting this movement was two minutes and ten seconds, 
during which the soldiers had expended their ammunition, 
and notwithstanding the smoke, the number of shots 
striking the target is said to have been so large as to have 
totally negatived the idea that a corresponding body of 
cavalry could have successfully carried out their movement. 

But, after all, this experiment proves nothing beyond 
the rapidity of fire of which the rifle is capable and the 
non-injurious effects of the smoke; and even this latter 
result may prove fallacious, for, of course, smoke hangs 
much more Leavily near the ground on damp days wit 
but little wind to dissipate it. From our knowledge of 
the trajectory we can have no hesitation whatever in assert- 
ing that had the target in question been advancing on the 
firing party with the rapidity of the corresponding cavalry 
force the number of shots taking effect would have been 
diminished by at least two-thirds, and this also if we allow 
for the apparent increase in the size of the target as it 
advanced. Let us, for the sake of example, assume that a 
force of cavalry is advancing on the infantry from a dis- 
tance of 800 metres, and that the rifles of the defenders, as 
in the instance above described, are sighted at 600 metres. 
A reference to the diagram shows us that at the distance of 
500 metres the trajectory is 2°85 metres above the ground, 
and at 100 metres 2°50 metres ; then, if we further assume 
that the height of a mounted cavalry soldier is from 9ft. to 
ft. Gin. —which we believe to be correct—then it is evident 
that, if the same sighting be used throughout, the advanc- 
ing cavalry will be able to ride over a space of no less 
than 400 metres without being exposed to the fire. If the 
defenders always made a practice of firing low, no doubt 
this illustration would not hold; but soldiers who are con- 
tinually trained to shoot at fixed targets, using the regu- 
lation sights for each range, are not the men to do this ; 
they either aim at the advancing enemy using their sight, 
or fire at random, in which case they almost invariably 
shoot high. 

It cannot be denied that the shooting of the Chassepot 
is extremely wild at times. We have had an opportunity 
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prepared to scale, shows the relation of the trajectories of 
the Prussian needle gun, the muzzle-loading rifle—with 
which the Chasseurs were armed—and the Chassepot. It 
will be seen that the culminating point of the trajectory of 
the latter % at about 15ft. 10in., that of the Enfield muzzle- 
loader is about 20ft. in the same range; and, as the mean 
angle of elevation of the Snider Enfield exceeds that of 
the same riffle before conversion by thirteen minutes + in a 
600 yards range, the trajectory of that weapon will, of 
course, be somewhat higher than that of the muzzle- 
loading English rifle. 

The - of the flatness of the trajectory of a 
military is, Of Course, immense. The greater range 
over which a man ean shoot without altering his sight, 
and, at the same time, be tolerably certain of throwing 
his shot within @ space representing the height of a man 
or horse soldier, the better; and in no case is this property 
so much to be valued as in that where a charge of cavalry 
has to be repelled. And here we may mention the following 
experiment, accownts of which appeared in several of the 
French journals last sammer:—The object of this trial was 
not so much to show the destructive effect of a continued 
fire on a body of cavalry as to ascertain the rapidity with 
which such fire could be delivered on a body of cavalry 
advancing at the charge. Considerable doubt had _pre- 
viously been expressed by distinguished general officers 
and others as to whether the adoption of the new rifle 
would have any serious effect upon the influence of cavalry 
in modern armies, and others maintained that the smoke 
and excitement consequent upon the rapid discharges 
would greatly interfere with anything like precision of 
fire. lt became necessary, therefore, to be sure of 
two things; first, the influence the smoke might 
have wpon the efficiency of the fire; and, secondly, 
the number of shots that could be made to 
take effect on a target. representing a squadron 
of cavalry during}the time that {it would be necessary 
for it to complete its charge. With these objects in 
view a target, representing the length of two platoons of 
cavalry with a height of an average cavalry soldier, was 
placed at the distance of 600 metres from a platoon of sixty 
foot soldiers armed with the Chassepot rifle. Each soldier 
was furnished with four rounds of blank and nine of ball 





* With regard to this diagram, it should be borne in mind that the base line 
and the trajectories themselves are drawn on two different scales. Of course 
the trajectories bear the same proportion to one another. 

ean afigle of elevation of Snider breech-loading long rifle, converted 
1 deg. 58 secs. ; ditto of Enfield Rifle Pattern, 1853, 1 deg. 45 sees. ; ranges 
600 yards.—‘* General Hay’s Report dn Snider Rifles,” February, 1867. 








of examining a large number of official diagrams of, trials 
of shooting at various ranges, and we do not remember 
having seen more than one or two which could equal those 
of our Government Snider. We give in the annexed 
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engraving an exact copy of a diagram obtained from a 
Chassepot fired on the 5th April last from the mechanical 
rest illustrated in our last number. The target measured 
2 metres square, and was placed at a distance of 400 metres 
from the firing point ; wind from the right, but force not re- 
gistered, Twenty shots were fired, all striking the target, 
and the size of the rectangle containing the pattern was 
0°52 by 0°71 metres. This diagram is certainly the best 
we have seen; and even here we find that the elevation is 
more at fault than the lateral deviation—exactly the con- 
trary to what ought to exist for service. So long as the 
elevation of the shooting is correct, almost any amount of 
lateral deviation would not militate seriously against the 
effects of the fire; for so long as the shots can be confined 
within a height of 5ft. or 6ft. they are sure to take efféect 
somewhere in the face of the column or line of the enemy. 

If the French rifle does not possess shooting qualities in 
any remarkable degree, it certainly is sufficiently rapid in 
its fire. About twelve shots per minute can be fired for 
rapidity, and about ten for accuracy and rapidity combined. 





It is much more rapid than its Prussian brother; and a 
report was lately published of the competitive trial of 
Chassepot and Zunadelyewehr, instituted by M. Specht, the 
Prussian gunmaker, in which this opinion is fully con- 
firmed. th weapons were purely military arms of the 
recognised patterns. The Chassepot was fired by M. 
Specht himself, and the needle gun was in the hands of 
one of the best men of the garrison. From the results we 
find that the needle gun struck the target eight times in 
the eight shots fired within the minute; the Chassepot 
fired ten shots and was loaded with the eleventh within 
the same time, reaching the target also eight times. The 
two guns were afterwards fi together during half a 
minute: the needle gun discharged three shots, and the 
Chassepot five; six of them were found to have struck the 
target, but from which of the guns was not ascertained. 
This rapidity of fire is probably due, to a certain extent, 
to the use of a self-consuming cartridge. The principle of 
a paper or cloth cartridge to be entirely burnt in the barrel 
is admittedly not a good one, and we believe the chief 
advantage urged in its favour is that it can be so readily 
manufactured without the aid of machinery even by inex- 
perienced hands. The French themselves are not alto- 
gether satisfied with the system, as is shown by their 
admiration of the coiled metallic shell, and also from the 
fact that all the old rifles which are being converted are 
altered on a plan which admits of the use of such a cart- 
ridge. Nor 1s the bullet advisedly chosen, for from its 
conical shape and slight flange it is calculated to offer great 
resistance to the air in its flight. Probably the fearful 
effect of the Chassepot ball upon the human body is due to 
the action of this flange after having been serrated by the 
rifling, thus tearing its way through the flesh tissues 
with a twisting movement like a revolving cog-wheel. 
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A Dictionary of Science, Literature,and Art. By W. T. BRanpe 
and Rev. G. W. Cox. 
[SECOND NOTICE. ] 

WE have already shown that the chemical department of 
this work is not free from grave defects. We have not 
read its pages with a desire to detect faults; fortunately or 
unfortunately, they obtrude themselves on everyone who 
peruses the book with anything like an intelligent appre- 
ciation of the statements made by the authors. Such a 
work can scarcely fail to exercise an influence of some 
sort; and, owing to its aim and object, defects which would 
scarcely possess much weight in volumes of less pretension 
are invested with considerable importance. To use Dr. 
Lardner’s words, when speaking of the effect of imperfec- 
tions in railway track, “ defects which would not be noticed 
in a carving knife render a razor useless.” If our criticism 
is apparently severe, the authors must attribute the cir- 
cumstance to the fact that we regard their book as a razor, 
not as a carving knife. 

The magnitude of the work renders it impossible to 
notice all the articles which it contains on specific subjects 
likely te interest our readers. The fairest course the re- 
viewer can pursue is to select matter haphazard—er uno 
disce omnes. And after all we hope to give, in this way, a 
tolerably accurate idea of the average merit of the book, 
and no reviewer can do more. 

Opening the first volume, then, at p. 24, we find an 
article on “ Adhesion.” This is divided into two portions: 
the first is devoted to the definition of the phrase as used 
in botany; the second to its use in physics. We have 
something about the phenomena of capillary attraction, 
but not a syllable about the attraction of cohesion—a 
strictly cognate subject — or about adhesional friction. 
These phenomena are noticed elsewhere, it is true, but the 
least the authors could have done would have been to 
refer their readers to these notices, and even then the 
would have left unsaid much that should have been said, 
and could have been said in a very small space, on sub- 
jects of much interest. Under the head “ Adjutage” we 
get the following lucid definition :—“ A term applied by 
modern authors upon-hydraulics to express the additional 
tubes added to the sides of an orifice in a vessel for the 
purpose of obviating the resistance to the discharge by the 
contraction of the fluid vein.” We have been hitherto 
under the impression that adjutages—in common parlance 
jet pipes—were added to the orifices themselves, not to their 
“sides;” and the mmatical (?) construction of the sen- 
tence leaves us in doubt as to whether the author meant 
to convey that resistance to the discharge is caused or 
obviated by the contraction of the fluid vein. The engineer 
can be at no loss on this point, but the student may well 
be puzzled. We have failed to explain to ourselves how 
an adjutage can mean “tubes added to the sides of an 
orifice.” 

Thearticleon the “Aithrioscope”—an instrument invented 
by Sir John Leslie for determining thefrigorific influence of 
a clear sky—is quite beyond us. We are told that thein- 
strument is intended “to measure the relative degrees of 
cold produced by the pulsations from a clear sky.” at on 
eartharethe pulsationsfromaclearsky? Pulsations of what ? 
We were under the impression that a clear sky was attended 
by the presence of cold simply because the heat of the earth 
radiated freely into space when the cloud blanket was re- 
moved. For “tall” writing, as Brother Jonathan would 
call it, this little article excels anything we have read for 
along time. We are told that “the cold pulses”—this is 
the second time these mysterious phenomena are named— 
“darted from the upper regions of the atmosphere, enter 
the orifice of the cup, and are reflected from the polished 
surface upon the ball A in the focus, while the ball B is 
nearly screened from them.” If the writer possessed even 
an elementary knowledge of the laws of heat and radiation 
he would have known that he was simply—very simply— 
talking nonsense. Instead of A “receiving cold pulsations,” 
it radiates heat into while B, being sartially shielded, 
radiates it more slowly. 

Under the head of “ Atmospheric Railways” we have a 
general description, lucid and ¢ enough, of the old 
8 of atmospheric propulsion ; but will it be believed 
that not one word is said regarding the pneumatic dispatch 
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used in London and New York, or 


the principle under 
which the Waterloo and Whitehall Rallway is to be 


worked? On “ Artesian wells” we have a.very excellent, 
though short paper, accurately showing what such a well 
contended with 


is, and explaining the difficulties to 
in its formation. About “ Artillery” hardly anything is 
said deserving notice. As a specimen of neat, lucid, and 
explicit writing nothing can be better than the little article 
“ Anvil.” 

In the article “ Anchors” all the latest improvements are 

ed over in all but absolutesilence. As it stands, it would 

on answered admirably for Rees’ Cyclopedia; itis quiteout 
of place in a modern work of the kind under notice. The 
diagram of strains shown is incorrect, inasmuch as no 
account is taken of the fact that the ships ride at the 
surface of the sea, far above their anchors. We are informed 
that “anchors are made of broad flat bars forged together,” 
which will be news for some makers; and iether, “that 
the weight of anchors in men-of-war may be roughly esti- 
mated. at 1 ewt. per gun.” We should not like to see the 
Bellerophon riding in a gale at an anchor of 12 cwt., orthe 
Achilles at one of less than a ton weight. The writer on 
the “ Ballista,” a machine which in ancient times played 
a part taken by modern artillery, is evidently not familiar 
with Rollin, or he would not have stated that the construc- 
tion of these machines is not very well understood. He 
states that the ballista was sometimes confounded with the 
catapult; but the confusion can only have existed in the 
minds of persons unacquainted with classical lore. They 
were both very curious and ingenious machines, but our 
authors tell us nothing, or next to nothing, about them. 
For their information we may state that the catapult con- 
sisted of an oblong frame of heavy timbers which lay on 
the ground, and was about four times as long as it was 
wide. Near one end were placed two strong uprights, con- 
nected at the top by a cross-piece. To the centre of this 
cross-piece was fixed a cushion of hide stuffed with hair. 
The two deep timbers constituting the side frames were 
strongly braced apart, and near the bases of the uprights 
an orifice, some 8in. or 10in. in diameter, was made in 
each. To each orifice was fitted a heavy toothed wheel of 
brass, consisting of a ring with one diametral spoke ; these 
wheels were placed on the outsides of the frames. A 
quantity of gut-rope, about in. in diameter, was then 
passed through the holes and round the diametral spokes 
in the brass wheels, so as to form a kind of skein. Mid- 
way in the length of this skein was placed the end of a 
heavy ash beam, some Sft. or 10ft. long. Pinions and 
ratchets were fitted to the brass skein wheels, and by levers 
the skein was twisted up. The ash bar then rested against 
the cushion in the cross-piece on the uprights, and 
the twisting of the gut-rope skein was continued until it 
could be continued no further by the available appliances. 
The end of the ash bar was fitted with an iron spoon, and 
by means of blocks and tackle it was drawn down from the 
vertical to the horizontal position against the torsional force 
of the skein, and was secured by a trigger. A stone, weigh- 
ing perhaps a hundredweight, was then placed in the spoon, 
and the trigger struck by a crowbar. The ash lever then 
flew up to a vertical position, striking the cushion and 
describing nearly the quadrant of an arc, and with such 
force that the stone was propelled some 500 or 600 yards, 
and over the walls of the besieged town. The ballista con- 
sisted of a somewhat similar arrangement, two twisted 
skeins and two ash levers being used. The skeins, how- 
ever, were placed vertically and the levers horizontally; 
these last were connected at their outer ends by a stout 
rope. The entire affair then resembled a gigantic cross-bow, 
the rope forming the string, and projected arrows or rather 
beams of wood] 8ft. or 9ft. long with thin planks for 
feathers. It is probable that the arbalest, with which 
many an old feudal lord kept his foes out of his castle, was 
nearly identical with the ballista of the Romans—a far 
more powerful engine of war in the absence of gunpowder 
than may appear at first sight. 

In the article “ Blast” we are told that the hot-blast used 
in the iron manufacture is obtained by passing the air 
through heated iron pipes, but not q word is said of the 
use of stoves on the regenerative system; and a sweeping 
condemnation is passed on all hot-blast iron, which is too 
indiscriminate to be accurately true. The article “ Bridges ” 
conveys little information, and enters not at all into the 
theory or practice of the subject. As far as it goes, how- 
ever, it is good, and, in a sense, interesting. It contains 
some statistical information not readily accessible to the 
general reader, especially regarding timber bridges. One 
over the Skuylkill is mentioned, of 340ft. span, with a 
versed sine of only 20ft., anda thickness of but 7ft. at the 
vertex. We can only say that the timber was exposed 
to a severe compressive strain thereabouts. What do our 
readers think? Further on we are told that descriptions 
of the calculating machine will be found in Mr. Babbage’s 
“Passages from the Life of a Philosopher,’ and in his 
forthcoming “ History of the Analytical Engine.” The 
truth of the latter statement we do not dispute. The 
former is totally incorrect. The work referred to contains 
no description, or approach to a description, of the calcu- 
lating machine ; but it does notice, and that in a very 
entertaining way, some of its performances. It is a de- 
lightful book, and should not be maligned. The paper on 
“Canals” is sound and good; the only fault it possesses is 
that it is too short. The definition of “ Cannel Coal” is very 
happy, we think, although some people will Le disposed to 
dispute the author’s derivation of the name. Nothing is 
said of the percentage of gas which it contains, an un- 
accountable omission, 

A good deal of space is devoted to the well known 
“Cavendish experiment,” and there is no better short 
paper on the subject inp rint,so far as we are aware. 


A Treatise on Natural Philosophy. By Sir Wrt1am THoMson, 
LL.D., D.C.L., F.R.S., Professor of Natural Philosophy in the 
University of Glasgow, and Peter Gurarie Tait, M.A., 
Professor of Natural Philosophy in the University of Edin- 
burgh. Vol. I. Clarendon Press Series. 

Tue delegates of the Clarendon Press are accomplishing a 

great work in a noble manner, They have undertaken to 


furnish the student with a series of text books in the 
different departments of science and literature written by 
men whose names are eminent in these departments. 
Already they have produced a goodly list of volumes, 
which they have now crowned by the excellent and pro- 
found treatise which is before us. 

Dipping into this work, we at once see that it supplies a 
want. Ata previous era we had the immortal work of 
Newton—the “Principia ”"—which gave the student a 
thorough knowledge of the natural philosophy of that 
day; and we have since had the “ Méchanique Analytique.” 
But new knowledge calls for new works, and the pre- 
sent state of our knowledge appears to be admirably 
embodied in the work before us. If other volumes are 
left to follow, this only means that the subject is so ex- 
tensive that we must accept an instalment. All who 
have studied natural philosophy from the old text- 
books must have noticed serious defects in the point of 
view from which the writers regarded their subject. - The 
arrangement might perhaps have suited the superficial 
student, but itcertainly did notimpress any one with the idea 
of unity. Every one must have noticed the unnatural sepa- 
ration maintained between the parallelogram of forces and 
the elo, of velocities. Every one must also have 
noticed how imperfectly the laws of impact were discussed. 
All this is put right in the volume before us, which excels 
in its logical treatment of the subject. 

The authors begin with kinematics, or the purely geome- 
trical science of motion in the abstract, without, in the 
meantime, any reference to the actual laws of matter. In 
this chapter we have, as it were, arran before us 
all the possible varieties of motion and displacement— 
velocity, acceleration, angular velocity, relative motion, 
harmonic motion (with Fourier’s theorem), rotation, twist, 
strain, are some of the subjects discussed. Leaving behind 
abstract ee of motion and displacement, the 
authors proceed next to discuss the actual causes which 
in the material world do produce such motions and such 
displacements, and they begin by following Newton 
closely. In this chapter mass, density, momentum, kinetic 
energy, inertia, force, work, potential energy, are detined 
and discussed. The “ grocer question” is thus treated of 
(Art, 221) :— 

In reality standards of weight are masses, not forces. They are 
employed primarily in commerce for the purpose of measuring 
out a definite quantity of matter, not an amount of matter which 
shall be attracted by the earth with a given force. Whereas a 
merchant, with a balance and a set of standard weights, would 
give his customers the same quantity of the same kind of matter, 
however the earth’s attraction might vary, depending, as he does, 
upon masses for his measurement ; another, using a spring balance, 
would defraud his customers in high latitudes, and himself in low, 
if his instrument—which depends on torces and not on masses— 
were correctly adjusted in London. 

Next comes a discussion of Newton’s laws of motion, 


given in his own words. Our measurement of time is 
shown to be derived from the first law; the parall 

of forces is shown to be a consequence of the second; and 
the conservation of energy and D’Alembert’s principle are 
shown to follow from the third. In this chapter varying 
action is made thoroughly intelligible and practically 
useful ; also kinetic stability is for the first time, we 
believe, discussed. 

The third chapter is devoted to rules for the conduct of 
experiments, and the fourth to measures and instruments, 
experience being regarded as the means by which we attain 
our knowledge of the laws of nature. 

These four chapters complete the first division of the 
volume, or that which is devoted to preliminary notions: 
the second division treats of abstract dynamics. We may 
remark that the authors use the word dynamics to denote 
|not the science of motion, but of force in general, and 
| they divide dynamics into two parts, namely, statics and 
kinetics. We can only briefly allude to some of the dis- 
tinguishing peculiarities of the second division. 

1. The whole theory of attraction appears to be extremely 
well done, including electrical images, potentials, exhaus- 
tion of potential energy, &c. 

2. The treatment of the statics of elastic solids, besides 
being of great novelty, introduces the student to the 
beautiful researches of Kirchhoff and De St. Venant on 
the flexure of wires and plates, and the torsion of prisms. 

3. The figure of the earth is treated of in an admirable 
| manner, embracing the influence of the earth’s non-rigidity 
| on the tides—tides in the solid earth—improvement of the 
| ordinary equilibrium theory of the tides by taking 
| account, for the first time, of the area of sea. From a 
| consideration of the figure of the earth the authors come 
| to the conclusion that the date of the earth’s consolidation 
| is considerably more recent than a thousand million years 
ago, while in the appendix it is shown, from the theory of 
the conduction of ak that the date of consolidation may 
be about a hundred million years ago, but cannot possibly 
have been so remote as five hundred million years. 

These are some of the peculiarities of this admirable 
volume. We need hardly say that the principle of the 
conservation of energy is employed throughout, and in 
Appendix C. the equations of equilibrium of an elastic 
solid are deduced from this principle with excellent effect. 

It is instructive to remark that Maclaurin of Edinburgh 

took a leading part in the introduction of the “ Principia,” 
and now two of his fellow-countrymen are again taking 
a prominent part in preaching the tenets of the great 
| Newton. 
But we have said enough to commend the study of 
| this magnum opus to the attention of high-class students; 
| let them study it, and when they have thoroughly mastered 
| the first volume let us hope that another may be at their 
} service. 
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THE meter illust. ate in the annexed engraving is sufficiently 
ingenious and satistactory in its action to be entitled to a place 
in our pages. Apart from its general arrangement, the great 
peculiarity lies in the construction of the valve, which works 
perfectly water-tight, without any sliding friction. It consists of 
a sheet of india-rubber lying over the ports, as shown in section, 
and held down to its place by a frame carrying four rollers, two 
of which rest against an overhead plate, while the other two run 
on the india-rubber. There are five water-ways or ports: two in 
connection with the supply pipe from the main, marked 2, one 
for connection with the outlet pipe from the meter, marked 1, 
one to the upper part of the cylinder, marked 3, and one to the 
lower part, marked 4. The two latter are connected alternately 
with the inlet and outlet. The whole of these ports open on a 
surface which is, by planing or facing, made perfectly 4 and are 
covered, as we have said, with a piece of stout india-rubber. A 
smali box having a bottom (increased by flanges to make it large 
enough to cover the whole of the planed surface of the ports), in 
the centre of which is left an aperture of just sufficient size to 
expose the whole of the ports to view when it is laid on the 
surface of the valve—and, which is also planed—is then laid on the 
top of the india-rubber and screwed down with bolts passing 
through the india-rubber into the valve-face of the ports, thus 
forming a water-tight joint all round the ports. The proper 
communications are made by the rollers running in a light frame, 
and arranged so that the two top rollers rest on the two bottom 
ones, each to each, thus reducing the friction to a minimum. When 
the rollers stand at one end of the valve chest in which they are 
contained, the rise of the piston is caused by the flow of water 
entering at port 2, raising the india-rubber and flowing down 
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4, and so into the bottom of the cylinder; and the water which is 
occupying the portion of the cylinder above the piston flows under 
the india-rubber into the outlet = No. 1, it being impossible for 
the water to flow anywhere else on account of the water-tight 
joint formed all round the two sets of ports which are intended 
to be coupled by the pressure of the box and that of the rollers. 
These rollers remain in this position until the piston has been 
= to the required depth, when, by means of a connecti 
(operated upon by the wedge seen at the top of the piston rod} 
and two weights, one of which is shown at A, in which the power for 
moving the valve has been stored during the stroke of the piston, 
they are suddenly caused to change their position and couple the 
inlet No.2 to the port No. 3, leading to the lower portion of the 
linder, and the port No. 4from the top portion to the outlet 

. 1. The piston of the meter is formed by two leathern 
collars turned up at the edges and fastened one on each side of a 
metal disc, 

The London and Westminster Meter Company, by whom this 
meter is manufactured, claim for it, that being a piston meter, 
which is the only kind that can actually measure the water, it 
possesses a valve which takes up little room, is perfectly water- 
tight, almost entirely without friction, and not exposed to wear in 
the least. That it will answer either as a high or low pressure 
~~ That on ae - the small amount of ~—_ ion in any 
of its parts it requires little power to work it, and consequently 
water will rise to nearly the same level after having 
through the meter as it stood at before entering; and finally, that 
itis very portable, compact, accurate in measurement, inexpensive, 
and occupying a very small space; and it apparently deserves the 
character it has received from its makers. 
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STEAM ROAD ROLLER FOR BOMBAY. 
BY MESSRS. RICHARD MORELAND AND SON, OLD STREET, LONDON, 
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THIs machine has been made under a recent patent of Mr. D. 
Thomson, and consists externally of a wrought iron casing of great 
—_—— and rigidity, 19ft. 8in. long, 8ft. wide, 6ft. 9in. deep, and 
8ft. high above roadway, and the engines, boiler, roller, and 


steering wheels are encased therein; it is nearly balanced on a | diaj 


large central roller, with the engines on one side and two steering 
wheels on the other. The total weight of the machine in working 
order is 253 tons, 21} tons of which is supported by the roller, and 
the remaining four tons by the two steering wheels. The casin 
is covered on the top with wrought iron plates, and a substantia 
handrail 3ft. high is fixed both at the sides and ends, as a pro- 
tection to the men attending the engine and steering the roller, 
and is mounted by an iron ladder at the engine end. The roller 
is 7ft. 6in. diameter and 6ft. wide, and is constructed entirely of 
wrought iron with the exception of the axle box. It is made in 
two parts 3ft. wide each, for convenience of shipment, each 
part consisting of a drum of jin. plate connected to two discs of 
the same thickness, and strengthened by internal stays at the 
joints. The discs are securely fixed to the axle boxes, which 
revolve on a wrought iron axle 8in. diameter. <A number of 
wrought iron plates are bolted externally on the drum, which can 
be readily rep: when worn out. e axle supports are con- 
nected to the outer casing by powerful springs; on the outer side 
of each of the drums is fixed a cast iron pitched chain wheel 5ft. 
5in. diameter to the pitch line, and these wheels are connected 
and driven direct by two pitched chains, worked by two driving 
= ions carrying five teeth, and 134in. diameter to the pitch line. 

ese are connected to the crank shaft by two nog coupli 
which can be and serve the purpose of turni om 
roller for replating without — the engines. The crank : shaft 
is of wrought iron, and is worked from above by two inverted 

vertical cylinders, 1lin. diameter 18in. stroke, which project ahove 
be are fixed to the floor of the casi The valves are worked 
by eccentrics from the crank shaft, and through a link 
motion, which is worked by a reversing lever close to the steering 
gear and starting handle, so that the whole may be worked by one 
man if required. A small balance fly is fixed in the centre of the 
crank shaft. 

The end of the external , on and in which is fixed the 


whole of the engines, is a of removal from the o' 
of the casing, both for the purpose of getting at the smaniie lon 





of the roller and also for ease of shipment. The back of this case 
also forms a strong diaphragm to the whole casing; and the front 
of the box is provided with two doors, for easy access to the engines, 
and for oiling the chains, which, consequently, pass through the 
Pp . There isan additional diaphragm on the other side of 
the roller between it and the boiler. The side links and pins of 
the chains are of steel, and the central links of malleable cast iron. 
Five revolutions (nearly) of the engines make one revolution of the 
roller. The steering = +4 are 3ft. Gin. diameter, 12in. wide, and 
4ft. 8in. centre to centre, mounted on double joints with axle pins, and 
a rod 4in. ter, which projects th: Seoul | the upper casing, and 
which are connected together with toothed segments and worm and a 
cross spindle, and that with the steering gear. The rods carrying the 
steering wheels are supported by strong yar nt springs, which admit 
of considerable vertical motion; and the steering gear can be turned 
es pe one man - one hand. The boiler is vertical on the 
—_ principle, and is situated between the steering wheels and 
large roller. It is 4ft. 2in. diameter, 10ft. 3in. high, diameter 
of the fire box, 3ft. 4in. and height 5ft. 4in., and is pro- 
vided with sixty-four tubes, 2}in. external diameter; it is 
fed by a Giffard’s injector inside the casing, from a circular tank, 
which is fixed on the top of the casing between the cylinders 
and boiler, and holds 200 gallons of water. The steam is conveyed 
from the top of the boiler by pipes, which run along the edge of the 
casing to the cylinders, and the exhaust is led back in the same 
manner, and desends into a baffle box, which [is immediately over 
the fire, and itself by ny fin. holes into the chimney. 
The exhaust steam is thus superheated and rendered invisible, 
and unaccompanied with the usual puffing noise, when the roller 
is at work. The stokehole is p between the steering 
wheels, which are encased with wrought iron plates, and the fuel is 
placed on and at the end of the boxes, and the stoker has easy 
access to the fire, and to and from the roller, as the floor of the 





stokehole is but 15in. from roadwa; ~~ 4 The working pressure 0 
the steam i = 100 a to the +o inc 

roller was tried yde Park, between the Prince’s and 
Queen’s Gates, on the 10th inst., over a road which had been 
picked up at intervals of a = inches along its = and new 


one iy  X a aa of {7c and well 
roller he FF ‘Saan 
over it a tow tin tines the Ft was pe and perfectly 





consolidated, so that the roadway might be used immediately 
after the trial. This ex ent was conducted under the direc- 
tion of Mr. Mann, superintendent of the k and roads connected 
therewith, and in the presence of Sir John Thwaites, Mr. Bazal- 
tte, and other gentlemen connected with the Metropolitan 
Bowe, and otherwise interested in the management of the metro- 
roads. It was also tried in the U per-street, Islington, over 
a ot which had been — very closely, and then covered with 
4in. of new granite, which was rolled by the roller without any blend- 
ing, until after afew passages, when it was nearly consolidated. 
small quantity of fine gravel and sand was then broadcast over it, 
with the addition of a small quantity of water; the roller was then 
allowed to pass over it three or four times, when the blending was 
oy me into the interstices, and the road made perfectly solid, and 
+ for the traffic immediately afterwards. This experiment was 
made at the request of the paving board of St. Mary, Islington, 
under the direction of their surveyor, Mr. Pratt. 

Another experiment was made in White Lion-street, Olerken- 
well, upon a road newly picked up, with a thin plating of granite. 
This was also blended with a thin stratum of gravel and sand, and 
was tried at the request of the vestry of St. James’s, Clerkenwell, 
under the —— of their ae Mr. Bevan. These —- 
ments gave general satisfaction, both as regards the working 
roller and fie work it  sneaet, The ae turns at right 
angles from either end with equal facility, and will proceed ei 
backward or forward with the same degree of ease. It is quite 
manageable in a crowded street in the midst of the traffic, and no 
— has occurred during the whole time it has been under 

The roller was also tried by permission of the vestry of St, 
George 8, oe under the direction of their 

Tomkins, along the Knightsbridge-road, adjacen’ to 

Hyde 7 Corner. The road was picked as usual, “wy ted with 

granite, over which the roller worked for two ts. It also had 


f - ial trial in ay oy by the oan hd paving board 
the direction of their s' 


that district, under 
 daveunn of Gee telale ® ean 
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in the same manner as the rest. With the present system of 
repairing the roads by laying the new granite on in patches over 
those parts which are depressed below the ordinary level of the 
road, and allowing the traffic to take its chance as to the consoli- 
dation of it—the displacement of the stones by the horses’ feet and 
the wheels of vehicles, and, at the same time, the removal of the 
angularity of the granite, renders the stones, if they are ever 
eventually incorporated in the road, a number of well-worn 
pebbles, which are the worst possible form for the construction of 
aroad. This method is so inoperative, that it is nearly worse than 
uselees, as it gives rise to considerable inconvenience to traffic 
while it is in existence. 

The position of the hollows in the roads leave a number of mixed 
evils attending them—they form puddles, and so get worse by 
being soft, and allow the wet to percolate into the road, and 
during frosty weather allow the road to be disintegrated, and the 
traffic thereby renders the whole a complete mass of mud. 

The preparation of the road previous to the use of the roller is 
most important, and should be a matter of some consideration as 
to the proper form of blending required to fill the interstices of 
the granite metalling during the process. The object should be 
that the roads should be so consolidated that one face only of the 
granite should be exposed to wear, and not be allowed to move on 
the adjacent stones. The interstices should be perfectly filled, so 
that the least possible wet should be capable of percolating into it, 
at the same time the road should be provided with a proper curve 
and channels for carrying away the rain. If the metropolis roads 
were rolled and consolidated by this method of rolling, the system 
would cause a great saving in the annual cost, and at the same 
time be a great boon and convenience to the public, 








THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 
1862, WILLIAM BENJAMIN GRAY and SAMUBL GIBSON SINCLAIR, Whiteabbey, 
Antrim, ** Imp’ in spinning and twisting machines.”—26th June, 





1867. 

2621. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Improve- 
ments in valve closet apparatus, part of which is applicable for regulating the 
flow of water in other cases.”— A communication from Frang¢ois Tacon, Boule- 
vart St. Martin, Paris.—17th September, 1867. 

2705. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘* An improved 
combined tuck creaser and self-guide or baster, chiefly applicable to sewing 

hines.”—. ication from Henry William Fuller and Isaac Williams 
Barnum, New York, U S.—25th September, 1867. 

a Seer Waiaut, Bradford, Yorkshire, “An improved species of 
fabric,” 

2778. HENRI HASCHKE, Watling-street, London, ‘‘Improyements in breech- 
loading fire-arms.”—A communication from Hubert Comblain, Liége, Bel- 
gium.—2nd October, 1867. 

2791. SAMUEL JOHNSON, Crook, near Darlington, Durham, ‘ Improvements 
in machinery for mouldiag, perforating, and pressing bricks and 6éther 
articles,” 

2792. HENRY PINKUS, Mansfield-road, Haverstock Park, Middlesex, “ Im- 
proved methods of constructing steam generators for engines, new furnaces 
counected therewith, and the mode of working them with machinery, in 
combination with the uses to which they are applicable ’— 4th October, 1867. 

— GARRATT, Sheffield, “An improvement in ball and other 

ocks.” 





Cc t 

2824. EDWARD BENINGFIELD, Old Kent-road, “ An improved lifting machine, 
applicable as a fire-escape and for repairing and decorating houses and other 
buildings.” 

2825. JOHN DEAN and THOMAS TURTON, Sheffield, “ An improved apparatus 
for the prevention or consumption of smoke in the furnaces and flues of steam 
boilers.” 

2827. JOHN READING, SAMUEL ALFRED READING, GEORGE EDWARD READ- 
ING, and FREDERICK FRANCIS READING, Birmingham, “ A new or improved 
mode of securing or uniting stay, corset, or legging busks.” 

2824. ANGELO TICOZZI, Bedford-street, Bedford-square, London, “ An improved 
preparation or lotion for diseases of the eyes” 

2829. RICHARD BEARD, jun., North-road, Clapham Park, Surrey, “ Improve- 
ments in stoppers for buttles, jars, and other vessels.” 

2830, FRANCIS LOVE, Grosmont, WILLIAM ARMSTRONG, The Hollies, Grosmont, 
and LEVI WIDDOWSON, Grosmont, Yorkshire, ‘* Improvements in apparatus 
for boring holes in stone, shale, and minerals.” 

2831. JOHN BAILEY BROWN, Bartholomew House, Bartholomew-lane, London, 
“Improvements in railway carriage and other lamps.” 

2832. JOHN PLAYER, Glaisdale, Yarm, Yorkshire, “Improvements in the 
manufacture and refining of iron and steel.” 

2833. ERNEST GEORGE WOLFGANG, Staining-lane, London, “ Improvements 
in the manufacture of ribbons.”—A communication from Rudolph Klemme, 
Crefeld, Prussia. 

2834. ROBERT REID and EDWARD HORNE CRAIGIE, Kilmarnock, Ayrshire, 
N.B., “ Improvements in mattresses, sofas, couches, ottomans, easy chairs, 
railway carriage seats, and other such like and similar articles.”—8th October, 
1867. 

2836. JOHN BARKER, Todmorden, Yorkshire, “ Certain improvements in the 
method of consuming smoke, and apparatus connected therewith.” 

2537. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘* Improvements in 
projectiles.”—A communication from Eugéne Pertuiset, Auguste Mundel, and 
Jean Etienne Armide de Fléron, Paris. 

2838. HENRY WALLWORK, Manchester, ** Improvements in machinery for the 
manufacture of hats.” 

2839. JOHN JAMES, Ebbw Vale, and THOMAS JONES, Govilon, Monmouthshire, 
** Improvements in the manufacture of rails, bara, and other articles of iron, 
and in the apparatus employed therefor.” 

2840, WILLIAM POTTS, Handsworth, Staffordshire, “Improvements in gase- 
liers.' 


2841. JOHN SPEIGHT, Bradford, Yorkshire, “Improvements in machinery or 
apparatus for spinning, twisting, and roving worsted or other fibrous sub- 
stances to facilitate the doffing.’’ 





2842. RICHARD SMITH, jun., Belper, Derbyshire, ‘‘ Improvements in mounting 


and driving millstones.” 

2843. EDOUARD GEORGE PETER THOMAS, The Butts, Brentford, Middlesex, 
“Improvements in dyeing black and grey, and in preparing materials 
therefor.”—A communication from Jules Persoz, Rue Madame, Paris. 

2845, WILLIAM WARREN, Cheltenham, Gloucestershire, “ Improvements in 
the arrangement and construction of street sweeping and cleaning machines.” 
—th October, 1867. 

28347. RICHARD BROTHERTON and JOSEPH MALDRON, Wolverhampton, ‘ Im- 
provements in the manufacture of lamp-posts.” 

2848. THOMAS BLACKHURST, Conway-street, Birkenhead, Cheshire, “ A new 
or improved composition to be used jto prevent the oxidation of iron, the 
fouling of ships’ bottoms, and other submerged things, and preserving wood 
from decay and from worms, and also preserving iron and wood exposed to 
the action of the atmosphere.” 

2849, ARTHUR FANE HOBHOUSE, Cadogan: place, Belgrave-square, Middlesex, 
“Improvements in apparatus for propelling vessels.,—A communication 
from Reginald Courtenay, Bishop’s Lodee, Kingston, Jamaica. 

2850, WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“ An improved device for bunging barrels or casks.”—-A communication from 
John Ruigg and Joseph Gambrill Marriott, St. Louis, Missouri, U.S. 

2851. GEORGE TWIGG, Birmingham, “ Improvements in corkscrews.”—10th 
October, 1867. 

2852. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in the preparation or treatment of extracts of madder for dyeing and 
printing purposes, and in apparatus used in such treatment.”—A communi- 
cation from Gustave Adolphe Schaaff ani Guillaume Ernest Lauth, Boule- 
yart St. Martin, Paris. 

2853. RICHARD GEORGE, Kilburn, MiddJesex, “ Improvements in apparatus for 
warming and ventilating apartments or buildings.” 

2855. EDWARD HAIGH, Leeds, Yorkshire, ** Improved machinery or apparatus 
for planking the bodies of hats.” 

2856. JOHN CHARLES WILSON, Lime-stree*, London, “ An improved rice un- 
busking mill.” 

2857. JOHN CHARLES WILSON, Lime-street, Loadon, “* Improvements in steam 
boilers.” 

2858. GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, “ Improvements 
in the manufacture of corsets, and in apparatus for taking measurements for 
the same.’”—A communication from Fran¢ois Henri Mariotte and Edouard 
Turpin, Paris. 

2860. WILLIAM HENRY MAY, Icknield-street East, Birmingham, and PETER 
GRAHAM, Oxford-street, London, * Improvements in stoppers for bottles and 
other vessels.” 

2861. ARTHUR HELWIG, Dorset-street, Portman-square, London, “An im- 
proved feed-water apy for intaining a proper water level in steam 
boilers and other vessels.” 

2862. ROBERT ALFRED WRIGHT, Homerton, Middlesex, “ Improvements in the 
method of and apparatus for heating.” 

2863. EDUARD LEITENBERGER, Cosmanos, Austria, “Improvements in appa- 
ratus for separating soluble from insoluble matters, filtering the solutions, 
and, if wished, distilling these latter or parts of them ” 

2864. GEORGE ANGELL, Compton-street, Clerkenwell, London, ‘‘ Improvements 
in portable fountains.” 

2865. WILLIAM EDWARD NEWTON, Chancery-lane, London, “An improved 
mode of preparing iron for the manufacture of various articles where great 








strength and capability of resistance to tensilestrain or torsion is required.”— 

A communication from Michel Pawlowitch Lwoff, St. Petersburg, Russia. 
2866. WILLIAM BUTLER, Wolverhampton, Staffordshire, ‘‘ An improvement in 

the rolling of hoop or strip iron for brewers’ or other hoops.”—11¢h October, 


867. 

2868. JAMES BUCKINGHAM and JOHN SANDERS BLOCKEY, Walworth Common, 
em , “ Improvements in apparatus for regulating the fecd of steam 

ers.” 

2869. CHARLES HASTINGS COLLETTE, Lingoln's-inn-fields, London, ‘‘ Im- 
provements in the construction of fi of stairs commonly called stair- 
cases.”——A communication from Antoine end, Rue de Martyrs, Paris. 

2870. ROBERT FLAMWELL BARE and JOHN OMSON, Glasgow, Lanarkshire. 

“ Imp’ in the conduction or tr i of fluids, and in the 
means, apparatus, or mechanism employed therefor.” 

2873. RICHARD CANHAM, Ray-street, Clerkenwell. London, and JAMES THOM- 
SON, Union-road, New Wandsworth, , ‘Improvements in stoves for 
consuming gas and other fuel, and in ovens to be used therewith.” 

2874. EDUARD LEITENBERGER, Cosmanos, Austria, “ Improvements in treat- 
ing madder for the purpose of obtaining purpurine or alizarine from the sume, 
and in apparatus to be made use of thereby.” 

2875. HENRY FORMAN, Chellaston, near Derby, “Improvements in the wheels 
of traction engines.” 

2876. JAMES DRABBLE, Sheffield. Yorkshire, “ Improvements in the mode of 
securing handles and scales to every description of cutlery.” 

2878. BENJAMIN NICOLLS, Regent-street, London, “ Improvements in the 
economical construction of buildings, also in rendering them more secure 
from fire and damp, and in preserving them from decay.”—12th October, 


1867. 

2880. JOHN CHARLES PEARCE, Bradford, Yorkshire, ‘‘ Improvements in fur- 
naces and ites.” : 

2881. DAVID ESTLER BLACKE, Belfast, Antrim, Ireland, “Improvements in 
apparatus for spinning and twisting yarns.” 

2882. EDWARD WARD, Manchester, “ Improvements in hats and other similar 
coverings for the head.” 

2883. WILLIAM GADD, Portland-road, Nottingham, and BENJAMIN WALKER, 
Lenton, near Nottingham, “ Improvements in means or apparatus for the 
manufacture of narrow fabrics.” 

2885. WILLIAM REDGATE, Parliament-row, Nottingham, and THOMAS 
MARRIOTT, Great Alfred-street, Central, Nottingham, “ Improvements in the 
manufacture of lace and twist-lace machines.” 

2886. HENRY NATHAN MAYNARD, Cramlin, Monmouthshire, ‘‘ Improvements 
in bridges, piers, and landing stages.” 

2887. WILLIAM ROBERT LAKE. Southampton-buildings, Chancery-lane, 
London, “ Imp m ap tus or hinery for loading heavy 
ordnance with balls, shells, or other projectiles.".—A communication from 
James Buchanan Eads, St. Louis, Missouri, U.S. 

2888. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“Imp nts in living batteries, and in the means for working the 
same.”—A communication from James Buchanan Eads, St. Louis, Missouri, 











U.S. 

2889. MARC ANTOINE FRANCOIS MENNONS, Southampton-buildings, Chancery- 
lane, London, “ Improvements in apparatus for transmit alarm signals 
and applying brake power in railway trains.”"—A communication from Jean 
Baptiste Jolly, Boulevard du Prince Eugtne, Paris.—14th October, 1867. 





Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

2913. CHARLES STEPHEN LYNCH, Massachusetts, U.S., “Certain new and 
useful improvements in governors for steam and various other engines.”—A 
communication from Reuben Kidder Huntoon, Boston, Suffolk, Massachu- 
setts, US. 

2915. OTIS CONVERSE WHITE, Massachusetts, U.S., ‘“‘ Having particular 
reference to chairs for the use of dentists, barbers, photographers, or other 
persons, such invention also being applicable to various other useful articles 
or purposes in the arts.”"—17th October, 1867. 

2966. NICHOLAS ALFRED THOUMELET, Margaret Cottage, Bienheim Grove, 
Peckham Rye, Surrey, “ An improved method for producing from one piece 
of writing paper a sheet of note or letter paper and an envelope to enclose 
the said sheet of paper, also for other improvements connected therewith.” 

2973. WILLIAM BROOKES, Chancery-lane, London, ** An improved method of 
treating hides in the process of tanning, and for apparatus employed therein.” 
—A communication from Moritz Michaelis, Isaac Hallenstein, and Arthur 
Cleghorn, Footscray, Victoria,—23nd October, 1867. 





Patents on which the Siamp Duty of £59 has been Paid. 

2657. JAMES WALMSLEY and NATHANIEL GERRARD PITMAN, Well-street, 
Falcon -square, London, “ Cord, &¢.”—26th October, 1864. 

2627. SAMUEL SMITH ANDERSON, South-read, Bishop Auckland, Durham, 
* Bricks. &c.”—24th October, 1964. 

2635. GEORGE TOMLINSON BOUSPIBLD, Loughborough Park, Brixton, Surrey, 
** Aerated bread.”—24th October, 1864. 

2690. JOSEPH SOLOMON, Red Lion-square, London, and ALONZO GALORD 
GRANT, Nottingham, ‘‘ Lamps for burning magnesium and other metallic 
substances.”—31!st October, 1864. 

2687. JOHN Bswnins Srupsoy, Kilmeena, Ireland, ‘* Electric printing.”—31st 
October, 1864. 

2652. JOHN CUNNINGHAM and ROBERT CUNNINGHAM, Paisley, Renfrewshire, 
N.B., ** Weaving ornamental fabrics." —26th October, 1864. 

2656. PETER ARMAND LECOMTE DE FONTAINEMOREAU, South-street, Finsbury. 
London, “ Composition for uniting iron with wood and leather with leather, 
for waterproofing textile fabrics, paper, and cordage, for moulding, &c.”— 
26th October, 1864. 

2661. JOHN STOBO and WILLIAM POLLOCK, Leven Bank Works, near Bonhill, 
Dumbartonshire, N.B., “ Apparatus for tramping, wringing, and delivering 
yarns in connection with dyeing and bleaching processes.”—27th October, 


1864. 

2685. JAMES LEE NORTON, Belle Sauvage-yard, London, ** Tentering, stretch- 
ing, and drying fabrics, and in drying yarns, wool, or other fibrous materials 
and paper.”—29/h October, 1864. 

2699. THOMAS IVORY, Edinburgh, ‘* Steam engines, furnaces, boilers, con- 
densers. &c.”—Ist November, 1864. 

2701. WILLIAM RICE, Market-place, Boston, Lincolnshire, “ Applying the 
wheels and axles of railway and other carriages "-—!s¢t November, 1864. 

2668. JOHN CHARLTON and HENRY CHARLTON, Strangeways, Lancashire, 
JOHN OSBORNE CHRISTIAN, Manchester, * Dressing. &c., fabrics, and also 
rendering the same non-inflammable.”— 28th October, 1864. 

2673. WILLIAM CORMACK, Little Moorfields, London, **‘ Distilling solids." —28th 
October, 1864. 

2715. CHARLES WETHERELL WARDLE and ROBERT MCINTYRE, Leeds, York- 
shire, “ Apparatus for cutting, &c., metallic or other substances.”—2nd 
November, 1864. 

2992, JAMES MCINTOSH, Dundee, *‘ Apparatus for giving pressure to the 
drawing rollers of preparing and spinning machinery.”—30th November, 
1864 





Patents on which the Stamp Duty of £100 has been Paid. 

2584. CHARLES LUNGLEY, Deptford, Kent, “ Rendering iron ships unsinkable, 
&e.”—23rd October, 1860. 

2640, THOMAS NEAL, St. John-street, Smithfield, London, “ Grinding mills.’”— 
29th October, 1850. 

2654. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Alumina and 
salts of alumina.”"—30¢h October, 1860. 

2552. JOHN THOMPSON, EDWARD GERRARD FITTON, and FREDERICK ALEX- 
ANDER FITTON, Manchester, ‘‘ Machinery used in boring, &c., metals.” —19/h 
October, 18:0. 


Notices of Intention to Proceed with Patents. 

1737. WILLIAM KING, Woodside, Finchley, Middlesex, ‘‘ Improvements in 
apparatus for communicating between the guard and driver and passengers 
and guard of a railway train.”—14th June, 1867. 

1747. JOHN ONIONS, Devon-place, Newport, Monmouthshire, “ Improvements 
in the manufacture of iron and steel.” 

1756 WILLLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“Improvements in saws and saw-teeth.”"—A communication from Ira Still- 
man Brown, Charles Noyes Brown, and John Mason Gross, Providence, 
Rhode Island, U.S. 

1757. GEORGE CLARK, Arundel-street, Strand, London, ‘‘ Improvements in 
— ey and cartridges, and in the construction of the same.”—15ih 

une, 1867. 

1759. RICHARD WILLIAM BARNES, Manchester, ‘‘ Improvements in metallic 
pens and penholders conjointly.” 

1762. CHARLES DENTON ABEL, Southampton-butidings, Chancery-lane, 
London, ** An improved apparatus for utilising the power spent in stopping or 
retarding the motion of carriages and other vehicles and machinery, as also 
the power produced by carriages and other vehicles when moving down 
inclines.”—A communication from Jules Péan, Sillé le Guillaume, France. 

1765. JOSEPH WELCH, Redditch, Worcestershire, ‘‘ Improvements in swivels 
for fishing tackle and for other purposes.” 

1769. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
“Imp ts in indicati time by time-keepers.”—A communication 
from Otto Peez, Mainz.—17th June, 1867. 

1777. WILLIAM FAIRLEY, Loughor, near Llanelly, Carmarthenshire, ‘‘ An im- 
proved mechanical arrangement for preventing oyerwinding in sha(ts of coal 
and other mines.” —18th June, 1867. 

1792. ANN LITTLEJOHNS PANTER, Pakenham-street, Gray’s-inn-road, ‘‘ An 
improved seat for babies or young children.” —19th June, 1867. 

1804. HEINRICH GOTLIEB BERNHARD ROBER, Frankfurter Strasse, Braun- 
schweig, ‘‘Improvements in the construction of safety-box slides.”—20th 





Tune, , 
1808, JOHN WILLIAM PERKINS, Great St. Helens, London, “ Improvements in 
stills for petroleum, paraffin oil, tar, turpentine, and like bodies.” 





1810, HENRY ORAM, Lark-hill, Bury, Lancashire, ‘‘ Improvements in machines 
for sewing and stitching.” —2\s¢ June, 1867. 

1824. OLIVER RICE CHASE, Montague-street, Russell-square, London, “ An 
improved combined feed-water regulator and water gauge for steam boilers.” 
—A communication from Lewson E. Chase, Boston, Massachusetts, U.S. 

1830. SYDNEY HALL and WILLIAM HENRY PARSONS, Swansea, “ Improve- 
ments in apparatus for moulding artificial fuel.”——-22nd June, 1867. 

1835. EDMUND LEAHY, Cardington-street, Euston square, London, “ An im- 
proved solid cartridge case.”"—24th June, 1867. 

1849. ADAM AITCHISON, Park-terrace, Peckham, and THOMAS SOUTH, Bridge- 
street, Southwark, Surrey, “ Improvements in means or apparatus for the 
production of gas for illuminating and other uses from hydrocarbons, 
which apparatus is also adapted to be used for culinary and other heating 
purposes.” 

iss WILLIAM THOMAS WATTS and DANIEL JOSEPH FLEETWOOD, Birming- 
ham, “ Imy in the fi of hollow vessels and dished, 
sunken, or tubular shapes or forms in metal or other material capable of 
being monlded.”—25th June, 1867. 

1882. WILLIAM DAVIS, Gainford. Durham, “Improvements in the method of 
fastening and securing the overlapping parts of envelopes for enclosing letters 
and other matters.”—27th June, 1867. 

1886. CHARLES OTTO HEYL, Berlin, Prussia, “An improved method of and 
apparatus for making sulohuret of carbon.” 

1887 CHARLES OTTO HEYL, Berlin, Prussia, “An improyed method of and 
apparatus for extracting fatty matters from and for scouring wool and 
other fibrous substances and textile fabrics, by the use of sulphuret of 
carbon, and for regaining the sulphuret used in such operation.”—28th June, 

847. 

1897. CHARLES OTTO HEYL, Berlin, Prussia, “ An improved method of and 
apparatus for extracting oil or fatty matter from cottou or woollen waste, 
shoddy, mungo, rags, and analogous substances, by means of gulphuret of 
carbon.” —29th June, 1867. 

1915. JonN GAY NEWTON ALLEYNE, Alfreton, Derbyshire, ‘‘ Improvements in 
clocks.”—Ist July, 1867. 

1948. JoHN MCADAMS, Brooklyn, New York, U.S., “ Improvements in ma- 
chinery for printing from a chain of types.”—3rd July, 1867. 

1960, JOHN BOLTON, Swyre, Dorsetshire, ‘Improvements in stands or holders 
for croquet balls or implements.” —4th July, 1867. 

2011. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in the p of and app for the rectification and ification of 
alcohol."—A communication from Jean Gustave Béquet and Hugues Cham- 
ponnois, Rue St. Sebastien, Paris.--9¢h July, 1857. 

2028 GEORGE ROUGHTON BROMAGE AMOTT, Gloucester, ‘‘ Improved ma- 
chinery for making bricks for building and other purposes, and of coal, peat, 
or other substances to be used as fuel.”—10¢h July, 1867. 

2052. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in the construction of lifeboats, and in detaching tackle for boats.”— 
A communication from Milton Vorse Nobles. David Decker, and William 
James Dounce, New York, U.S.—12th July, 1867. 

2119. JOHN SAXBY, Canterbury-road, Kilburn, ** Improvements in the mecha- 
nical contrivances and apparatus employed for locking and for actuating or 
setting in motion the locking and interlocking gear used or intended to be 
used for regulating or governing the action and movement of railway points 
and signals in relation to each other.”—20th July, 1867. 

2217. JOHN SAXBY. Canterbury-road, Kilburn, “ Improvements in the con- 
struction of locking apparatus for governing the movement of railway points 
and signals, and in the mode or method of applying, combining, and actuating 
such apparatus.”—31st July, 1867. 

2315. JAMES SHANKS, Arbroath, Forfarshire, N.B., and JOHN CARGILL, 
Leadenhall-street, London, “ Improvements in lawn mowing machines.”— 
12th August, 1867. 

2423. GEORGE ALLIBON and EDWARD WILSON, Worcester, “‘ Improvements in 
apparatus or gearing for steering ships.”—24th August, 1867. 

2519. JAMES BAIRD HANDYSIDE, Glasgow, Lanarkshire, N.B., “ An improved 
construction of railway buffer.”—5th September, 1867. 

2622. FREDERICK HENRY VARLEY, Kentish Town-road, Middlesex, “ Im- 
provements in apparatus for testing telegraph conductors, part of the inven- 
tion being applicable to other purposes,”—18¢h September, 1867. 

2661. DAVID THORPE LEE, Birmingham. ‘‘ Improvements in the amalgama- 
tion or combination of animal or vegetable food.” —21st September, 1867. 

2707. JAMES OXLEY, Frome. Somersetshire,‘* Improvements in refrigerators 
for cooling worts and other liquids, which improvements are also applicable to 
condensers.” —26th September, 1867. 

2780. WILLIAM SPENCE, Quality-court, Chancery-lane, London, ‘‘ Improve- 
ments in and applicable to ovens, boilers, and other apparatus in which heat 
is employed.”—A communication from Alfred Charles Joly de Marval, 
Paris.—3rd Cctober, 1867. 

2792, HENRY-INKUS, Mansfield-road, Haverstock Park, Middlesex, ‘‘Im-« 
proved methods of constructing steam generators for engines, new furnaces 
connected therewith, and the mode of working them with machinery in 
combination with the uses to which they are applicable.”—4ih October, 1867. 

2801. JAMES ANDERSON. New-buildings, Londonderry, Ireland, “ Improve- 
ments in obtaining chlorine, sodium, potassium, phosphorus, and their com- 
pounds."—5th October, 1867. 

23880 JOHN CHARLES PEARCE, Bradford, Yorkshire, ** Improvements in fur- 
naces and fire-grates.”—14th October, 1867. 

2913. CHARLES STEPHEN LYNCH, Massachusetts, U.S., ‘Certain new and 
useful improvements in governors for steam and various other engines.”—A 
communication from Rueben Kidder Huntoon, Boston, suffolk, Massachu- 
setts, U.S. 

2915. OTIS CONVERSE WHITE, Massachusetts, U.S., *t Having particular 
reference to chairs for the use of dentists, barbers, photographers, or other 
persons. such invention also being applicable to various other useful articles 
or purposes in the arts.”—17th October, 1867. 


All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commisioners of Patents, within fourteen days of its date. 


List of Specifications Published during the week ending 
26th October, 1867. 

446, 4d.; 478, 4d.: 756, 10d.; 758, 10d.; 759, 4d.; 761, 1s. 2d.; 762, 8d.; 
763, 4d ; 764, 4d.; 765, 4d.; 756, 4d.; 767, 10d.; 770, 4d.; 771. 4d.; 773, 4d.; 
774, 8d.; 775, 4d.; 776 8d.; 777, 4d.; 778, 4d.; 779, 1s. 2d.; 780, 4d.; 781, 44.5 

783, 10d.; 784, Sd.; 785, 8d.; 786, 4d.; 787, 10d.; 789, 8d.; 790, 4d.; 
791, 4d.; 792, 10d.; 793, 1s.; 794, 8d.; 795, 4d.; 796, 10d.; 797, 8d.; 798, 1s.; 
799, 4d.; 800, 4d.; S01, 4d.; $02, 4d.; 805, 4d.; 806, 8d.; 807, 4d.; 808, 6d.; 
809, 10d.; 810, 6d.; 811, 1s. 2d.; 812, Is. 4d.; 813, Sd.; 814, 4d.; 815, 10d.; 
816, 4d.; S17. 4d.; 818. 8d.; 820, 8d.; 821, 4d.; $22, 1s, 6d.; 823, 4d.; 824, 4d.; 
825, 4d; S28. Sd.; 834, 1s. 10d.; $36, 10d; $37, 8d.; 839, 28. 2d.; $40, 3s. 6d.; 
841, 33.2d.; $44, 10d.; 853, Sd.; 856, 4d.; 858, 8d.; 862, 10d.; $66, 1s. 2d.; 
924, 10d. 




















*,* Specifications will be forwarded by post from the Patent-officeon receipt 
of the amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-office Order, made payable at the Post-office. 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent-office, Soathampton-buildings, Chan- 
cery-lane, London. 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her Majesty’s Commissioners of Patents. 


Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
759. J. MILNER, Buckingham-street, Strand, London, “ Slide valve-gear for 
steam engines.” —Dated \6th March, 1867. 

In performing this invention the inventor employs a link similar to the one 
commonly known as the stationary link, being supported and also connected 
with the slice rod in the manner usually adopted, but in place of actuating the 
same by means of two eccentrics and their rods, he employs an eccentric crank 
orcrank pin, the position of which, upon the engine shaft, is diametrically 
opposite to the crank of the engine. The link is formed with an arm or pro- 
jection, the extremity of which constitutes the eccentric strap or crank coupling, 
the centre of which strap or coupling is a point lying in a line perpendicular to 
the curve of the link at its centre. By this arrangement the rotary motion of 
the shaft causes such a vibrating, and, at the same time, advancing and re- 
ceding motion to be imparted to the link that the connecting rod to the slide 
valve will be correctly actuated thereby ,so as to cause the slide valve ta open 
to steam and cnt off correctly at different parts of the stroke, according to the 
position of the end of the connecting rod in the link.—WNot proceeded with. 
774.3. SMITH, High Crompton, near Oldham, Lancashire‘ Apparatus for cleaning 

waste and other substances, and preventing the adhesion of sediment in steam 
boilers and pipes.” ~ Dated 18th March, 1867. 

This invention consists in placing the waste or other substances to be cleaned 
in a vessel connected by pipes and taps to a steam boiler and to the steam 
engine. The vessel is so connected to the boiler that any desired amount of 
water and steam can be forced through the waste or other substance to be 
cleaned. The waste or other substance is placed in the vessel together with 
the requisite quantity of soda, soap, or other suitable material; the steam is 
then turned off and the feed water is allowed to ran through the waste or other 
substances avd carry forward into the boiler the oil, grease, and other im- 
purities, loosened and separated by the steam; the whole or a part of the oil 
and grease discharged from the waste, in combination with the soda and soap, 
or other material employed, by liberating them when mixed with the waterl 
prevent the adhesion of sediment in the boiler and steam pipes; they wil, 
also assist in lubricating the piston and cylinder of the steam engine. 

762. J. GRUNDY, Wolstenholme Hall, Lancashire, ‘* Apparatus applscable for 
the prevention of smoke.” —Dated \6th March, 1867. 
This invention is designed for the introduction of heated air behind the fire- 




















Nov. 1, 1867. 


THE ENGINEER. 








and there to a strong that the combus- 
Taa'of enc cit ith Gk gastnas and corsonetibie portions of the amok arising 
be consumed in their passage over . The 


from the ny such surface 

improvements consist in the use of a chamber made of fire-clay, which is fixed 
on brickwork or supports in the position of, and forming part of, the ordinary 
bridge in the furnace flue, the fire-bars abutting up against such chamber. 
This chamber is made of fire-clay and is enclosed on all sides, exvepting a 
tudinal slot at the bottom of the face or front where the fire-bars meet it, 


chamber, which air becomes heated by passing through the fire-clay chamber, 

and escapes through the rations in the roof of the chamber into the flue, 

where, mixing with the smoke, it assists in effecting the combustion thereof. 

770. A. J. H. ELior, Lieut. Colonel in her Majesty's Army. “ Producing and 
applying a self-acting mechanical power for working machinery.”— Dated 
16th March, 1867. 

According to this invention two lever powers are to be fixed in such a posi- 
tion as to work side by side, but from opposite or contrary directions of 
leverage, having their respective forces applied to the pistons of two 
perpendicular metallic cylinders fixed over the points of leverage. These two 
cylinders are to be connected by air tubes with two elongated cylinders of 
similar cubic measurement, placed at a higher level and fixed perpendicularly 
over the arms or shafts of the opposite levers, and having their pistons 
attached by rods to the said opposite lever arms. The elongated cylinders are 
to be supplied with valves at their upper surfaces, which will be opened at a 

quired el ion of the | age by means of rods or chains attached to the 
lever shafts, and thus, by admitting air into the elongated cylinders when the 
pistons had been drawn by suction or air exhaustion to their highest elevation, 
they will be suddenly released, and will fall by the weight of the leverage 
attached to them, forcing up the arms of the opposite levers in a similar 
Manner, and so producing a self-acting continuous double lever power which 
may be applied to machinery.— Not proceeded with. 

772. J. STRAND, Upper Ground-street, Blackfriars, London, *‘ Steam fire-engines 
and boilers.” — Dated \6th March, 1867. 

The First of these improvements relates to the construction of vertical 
tubular boilers of steam fire-engines, boilers of this improved construction being 
also applicable to other purposes, the object of this part of the invention being 
the reduction of the cost of construction of vertical tubular steam boilers 
having submerged smoke-boxes, and also to render the upper ends of the tubes 
more easy of access thereto for cleaning and repairs. For this purpose in 
constructing a vertical tubularsteam boiler with submerged smoke-box, instead 
of connecting the part of the boiler above the smoke-box by an annular or 
central space to the part below the smoke-box, the patentee arranges two or 
more water spaces, preferring three, to form such connection, arid he encloses 
the smoke-box by a metal casing which is easily removed, so as to obtain 
Teady access to the upper ends of the boiler tubes when required. The part of 
the boiler above the smoke is attached to the parts forming the two or more 
connecting water spaces by a flange with bolts and nuts for each space. To the 
lower tube plate and directly under each connecting water space, a large tube 
with closed end may be fixed, and, if required, may communicate with the 
smoke-box by a small tube, the object of these large tubes being to reduce the 
quantity of water and increase the heating surface of the boiler, The 

part of the improvements relates to the construction of 
the pumps and valves of steam fire-engines, such improvements being 
applicable to pumps employed for other purposes. This part of the invention 
applies to the construction of pumps with one or more cylinders, the pistons or 
buckets of which are fitted with valves, the object being to render the valves 
easy of access without disturbing the suction connections, and this part of the 
improvements is applicable to pumps whether placed vertically, horizontally, 
or at an angle. For this purpose the patentee constructs the suction valve in 
the manner as the piston or bucket, and fits it accurately in the end of the 
working part of the pump cylinder with a cup leather or other suitable packing. 
The suction valve is attached to or forms part of a flanged cover which closes 
the end of :he pump cylinder, leaving space between the suction valve and the 
said fiange cover to form the suction connections, so that on removing the 
flanged cover the suction valve is removed with it, and access is obtained to 
the piston or bucket, 








Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, cc. 

696. M. P. W. BOULTON, Tew Park, Oxford, “ Improvements in propulsion. and 
in rotary apparatus for giving motion or energy to fluids, and receiving 
motion or From them.” — Dated \\th March, 1867. 

This invention relates to the construction and arrang of hani 
for propelling vessels by producing an i pressure, urging them 
forwards ; as also to the construction of rotary apparatus for giving motion or 
energy to fluids, and receiving motion or energy from the same, and in the 
application of such apparatus to the purpose of propulsion. In the propeller 
known as the Ruthven propeller, a centrifugal pump is employed to draw 
water from beneath a vessel and expel it backwards. When employing a 
rotary pump to draw in and expel water the patentee adopts the following 
construction :—He employs duplicate passages both for inflow and for outflow, 
provided with cocks, sluices, or valves, by means of which they can be 
alternately opened and closed at pleasure. The inflow passages, like those of 
outflow, open into the water in a direction as nearly as possible parallel to the 
length of the vessel. In whichever way the vessel is moving the water is 
always drawn in the direction opposite to that of the vessel’s advance, and 
expelled in the sa:ne direction, By this method an unbalanced pressure is 
created constantly urging the vessel forwards. The channels of inflow, like 
hose of outflow, may have two or more branches, but all should open into the 
external water in a direction as nearly as possible parallel to the vessel's length. 
There may be an enlargement of the passage through which the water flows 
previous to entering the pump, so formed that the velocity of the water is 
reduced with little diminution of its energy. And the orifice of inflow may 
be fitted with a mouthpiece having the form of the vena contracta. 











Class 3.—F ABRICS. 
Including Machinery and Mechanical Operations connected with 
uring, Manufacturing, Printing, Dyeing, and Dressing 

Fi , aC, 
713. J. L. NORTON, Belle Sauage-yard, London, “ Machinery for washing and 

cleansing wool, &c.”—Dated 12th, March, 1867. 

The wool or fibre to be washed is immersed in a trough in which there is 
an agitating apparatus consisting of a horizontal axis with a number of screw 
blades upon it, which, as the axis rotates, dip into the liquid in the trough, and 
cause the fibre to travel forwards. This screw apparatus is not in itself new, 
but the inventor employs it in combination with a fork placed diagonally and 
worked by a crank or similar contrivance in such manner as to cause it to dip 
into the trough immediately in advance of the screw blades and to take the 
fibre as it leaves the blades. The fork then carries the fibre on along the 
bottom of the trough, and delivers it to other apparatus—it may be such as is 
hereinafter described— which lifts it out of the washing trough and delivers it to 
squeezing rollers. In its return stroke the fork is lifted above the surface of 
the liquid, and it again enters immediately in front of the screw blades, The 
prongs of the fork in taking the fibre may descend between inclined bars fixed in the 
trough, and extending from the surface of the liquid nearly to the bottom. 
These bars serve to keep the fibre from floating to the surface after it escapes 
from the screw blades. The lifting out apparatus which the inventor employs 
according to this invention, either in combination with the agitating apparatus 
just described, or otherwise, and which itself also acts more or less a8 a washer 
or agitator, consists of endless chains or bands passing around pulleys, and 
carrying spikes or teeth; +these chains or bands are placed in an inclined 
position, so that the spikes or teeth dip into and rise up out of the trough, and 
by means of a guide and roller they are caused to travel paralle] to the bottom 
and inclined end of the trough with which the ends of the spikes or teeth 
come nearly in contact, so that they rake the fibre along and up the inclined 
end of the trough, at the top of which it is delivered; and in order that the 
spikes or teeth may drop the fibre at this point, they are not fixed to the 
chains or bands, but are jointed thereto, and guides are employed to hold them 
at right angles to the chains or bands which carry them until they come to the 
point of delivery, where the guides release them, and allow them to hang 
down in such manner that the fibre falls freely off them. The fibre is not, as 
heretofore. delivered on to an endless apron, which in turn transfers it to the 
squeezing rollers, but the teeth at once deliver the fibre to the squeezing rollers, 
and to admit of this the rollers are placed in an inclined position, so that the 
fibre may fall on to them.— Not proceeded with. 

716. W. J. SHEATH, and J. HARGREAVES, jun., Bacup, Lancashire, “ Healds 
employed in looms for weaving.” —Dated \3th March, 1867. 

This invention consists in applying to the upper edge of the top heald laths 
or shafts, and to the lower edge of the bottom shafts a rib or tube of india- 
rubber, or other elastic material, that is to say the tube or rib of india-rubber 
is ini between the shafts and the loops of the heald which pass round 
the shafts, so that the pull or strain on the healds is exerted first upon the 
elastic surface, which yields more or less in accordance with the gmount of 
strain, by which means great economy is effected in the weaving of the healds 
and more even and regular weaving is accomplished.—Not proceeded with. 





Class 4.-~ AGRICULTURE —None. 





Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
777. J. H. Newoome, King William-street, London, “ Apparat armin: 
—_ bi ings.” — Dated sth March, 1867.” ° atin ° 
vention consists in constructing ap) tus for the above purpose in the 
following maaner:—To the top of a close shove the inventor abites a short 





upright pipe, serving as the flue of the stove ; to this pipe he connects horizon- 
tally two, four, or more circular hollow boxes, each fitted with a sliding damper, 
the said dampers being placed at an angle sideways, so that the edges of the 
dampers shall touch or nearly so the top and bottom of the said box, and at the 
same time leave a free passage for the smoke to pass up the pipe or flue afore- 
said into the box when the damper is pushed over the opening or open end of 
the said flue, thus compelling the smoke and heat to circulate in the -aid hox, 
and pass thence into the next uppermost box, and so on through each box, 
thereby heating the entire surface of each box and the air which comes into 
contact therewith. When all the dampers are pulled outwards the smoke and 
heat will then pass direct up the chimney or flue and not circulate in the afore- 
said boxes, so that, according to the extent to which the dampers are pulled out 
or pushed in so as to cover or uncover the openings in the flue, more or less, the 
temperature of the room in which the apparatus is may be regulated. The above 
apparatus is intended to be portable, and when required for use has simply to 
be placed near an open fire-place, so as to lead the upper end of the flue of the 
apparatus into the flue of the chimney.— Not proceeded with. 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, cc. 
761. M. A. F. MENNONS, Southampton-buildings, Chancery-lane, London, 
** Breech-l ig ."—A communication. — Dated 16th March, 1867. 
This invention cannot be described without reference to the drawings.—Not 
proceeded with. 
768. T. SHEDDEN, Lochgoilhead, Argyleshire, “ Breech-loading fire-arms,”— 
Dated \6th March, 1867. 
This invention relates to the arrangement and construction of an improved 
bination of mechani whereby the breech of breech-loading fire-arms 
may be very effectually closed and rendered tight, and is carried out as follows :— 
A lug is formed on one side of the barrel, into which a stud or bar is fixed 
parallel to the axis of the barrel. A shutter or breech-closing piece is 
employed, which is secured to the stud or bar referred to by an eye projecting 
from it, through which the stad or bar passes, in such manner that the shutter 
or breech-piece is free to turn thereon, The shutter or breech-piece is made of 
sufficient thickness to admit of a hole being formed through it in a transverse 
direction, through which an eccentric shaft passes, one end of the eccentric shaft 
passing into a hole formed to receive it in a link, which is also capable of being 
turned round simultanéously with the breech-piece upon the horizontal stud or 
bar, the object of the link being to form a firm and secure bearing and attach- 
ment for one end of the eccentric shaft, On the side of the arm, opposite that 
to which the shutter is hinged, a metallic plate, which forms a continuation of 
the barrel, is provided with a recess formed in it, into which the other end of 
the eccentric shaft falls when the breech-closing piece is shut down, thus form- 
ing a secure bearing for the end of the eccentric shaft. A second lug projects 
up at the rear end of the metallic part containing the breech-piece, into which 
one end of the stud or bar hereinbefore referred to is fixed, and at the same 
time forming part of the abutment from which the breech is tigh d, as 





hole through a slot when the up) 

together. Upon this cleat he mounts a pulley box with two shea’ 

and the other below the said cleat; at the top of the socket above the 
forms a recess to receive the tongue box 
sheaves, one above the another, the pulley 
pulley boxes, tongue, and cleat being made of such a 
are separated and the boxes attached, the latter can 
tained in the empty socket. To the height of the u 
pole in this socket, and thus to ease or higher the canvas and cords, he 
fasc to the cleat box a cord, and reeves it over and under the sheaves 
upper and lower pulley boxes before mentioned, and then tightens up the 
and thus raises and lowers the top of the pole as required, and fixes it by 
making the free end of the regulating cord fast about the crosshead of the 
cleat.— Not proceeded with. 

= E. WADDINGTON, Plymouth, “ Umbrellas, &c."—Dated 4th March 


It has been found that when umbrellas and such like articles are constructed 

in the ordinary manner, the ribs of the frame are liable to become 

and catch one within the other, and thus prevent the umbrella from 

The inventor proposes to remedy this defect by adapting to the cane or stick 

of the article an elastic or spring pad, which, if placed immediately below the 

wheel or ring to which the ribs are jointed, will keep the ribs slightly apart, so 

that there will be no chance of their catching one behind the other.—Jot 

proceeded with. 

603. J. W. LEWIS and G. ARCHBOLD, Handsworth, Stafford, “ Needle cases.” — 
Dated 4th March, 1867. 

The patentees claim making compound needle-cases of a series of flat cases 
of sheet metal, open at top and hinged or jointed together, so as to be capable 
of being opened out or displayed, or closed or folded upon one another, and 
fastened together, substantially as described and illustrated. 

607. J. C. MARTIN, Barnes, Surrey, “ Packing and preserving animal size.” 
Dated 5th March, 1867. 

The pat claims luding the air, or partially so, from the surface of 
blocks of size, formed as described, by means of a flexible waterproof case or 
bag, and the forming of blocks or packages of size by the filling of the cases 
or bags with the size while in a fluid state, as described. 

612. J. E. SmitH, Southwark, London, “ Ornamenting collars, &c.”—Dated 5th 
March, 1867. 

This invention consists in attaching to the collar or other article to be orna- 
mented by means of gum, or some other adhesive material, certain designs 
or figures printed on some suitable material, which are then cut out therefrom, 
and applied as before stated. — Not proceeded with. 

615, J. WitHY and G. F, COTTEREL, Bath, “ Cases or receptacles for bottles, 
ce.” —Dated 5th March, 1867. 

This invention relates to a peculiar internal arrangement of boxes or 
cases i ded for the age or carriage of bottles containing soda- 
water, and other aerated or other liquids, whereby such bottles can be safely 
stored and packed for transit without the aid of straw or other like packing, 
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hereinbefore described. The eccentric shaft is provided with a lever at one 
end, by means of which the shaft may be turned for either tightening or 
releasing the breech shutter, in tightening which the eccentric is turned round 
80 as to press against the rear abutment lug and the rearmost of the two pro- 
jecting pieces, constituting thé notch in the metallic plate hereinbefore referred 
to, thereby forcing the breech shutter close against the end of the barrel. The 
lever for actuating the eccentric shaft may or may not be provided with a catch 
to retain it in position, and the breech piece may be made with a conical or 
other formed projecting piece to fill the end of the barrel; or it may be made 
flat, thereby constituting a plain joint with the barrel. By means of the fore- 
going arrangements the weapon may be constructed to act with central fire pin 
or ordinary cartridge. In the first case the needle would be situated at an 
inclination in passing through the breech shutter, so as to be struck by the 
hammer against the centre of the cartridge; in the second case a recess is 
formed in the barrel to allow the pin to pass through; and in the third case a 
nipple is employed for thé affixing thereto of an ordinary percussion cap. 





Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 

773. W. H. BAILEY, Salford, “ Travelling trunk, bath, and cradle combined.”— 
Dated 18th March, 1867. 

This combined travelling trunk, bath, and cradle is constructed, by prefer- 
ence, of sheet metal, the lid being either hinged to the top or arranged to slide. 
Lugs are fixed at the sides for straps to pass through when the article is used 
as a trunk for travelling purposes. Rockers are provided in order to admit of 
the bath or trunk being used as a cradle, the said rockers having projections 
which pass into the lugs (otherwise used for straps) on the sides of the bath or 
trunk. — Wot proceeded with. 

778. H. StuMs, G@ay-strect, Bath, ‘‘ Apparatus to be used in connection with 
pianofortes.”— Dated 18th March, 1867. 

This invention consists in the construction and arrangement of certain ap- 
paratus, by the use of which, in conjunction, if preferred, with the ordinary glass 
insulators on which the feet of pianofortes are placed, the instrument to which 
it is applied is perfectly insulated, and the tone reflected or carried into the 
apartment in accordance with the laws of acoustics, thus obviating an objection 
which frequently applies in an especial degree to upright pianofortes. The 
apparatus is formed of wood, paper-maché, or any other material which will 
reflect and not absorb sound, and is constructed so as to present an extended 
surface, the said surface being curved or angular, according to the requirements 
ofeach particular case. In the case of upright instruments the apparatus is 
placed at the back thereof, and extends above and beyond the top and sides, it 
being fixed to glass or wood insulating attachments, which are secured to the 
case. Insulation is ensured by the space between the lower portion of the 
apparatus (which is fixed to insulators similar to those before mentioned), and 
the case of the instrument being occupled by a protection from the latter, thus 
preventing the sound from passing through or beyond such space to the floor. 





Class 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printung, Smelting, 
Glass, Pottery, Cement, Paint, Paper, Manures, cc. 

737. W. G. BLAGDEN, Hackney Wick, “ Extracting silver from alloys of zinc, 

with lead.” —A communication.—Dated 14th March, 1867. 

This improvement in extracting silver from alloys of zine with lead relates 
to effecting the disintegration and granulation of the alloy by treatment 
thereof in crucibles or vessels, and the separation of the granules by sifting ; 
and, when the granules have been dissolved in dilated acid, to acting upon the 
solution obtained by means of carbonate of soda, for the purpose of precipi- 
tating carbonate of zinc; and again, upon a further solution, to obtain carbonate 
of lead. Means for effecting these improvements are as follows : -The alloy 
is placed in a pot or pan, and in which it is heated to a temperature of, say, 
about 350 deg. Reamur, in order to melt any lead that may be mixed with it 
mechanically. The lead thus obtained contains a quantity of zinc, and may 
afterwards be refined or annealed in a reverberatory furnace in the ordinary 
way ; or it may be used in the place of metallic zinc for the purpose of de- 
silverising argentiferous lead. The dross removed frown the above-mentioned 
pot or pan is pressed into moulds, and is then placed in a crucible or vessel, 
where it is heated to a temperature of, say, about 400 deg. Reamur. By this 
operation a certain quantity, say about half, of its buik of lead is sweated out, 
and the alloy which remains unmelted loses its firm texture, and crumbles like 
sand. The alloy which has not melted may be removed by means of a per- 
forated ladle, and then thrown on a sieve, and shaken for some time over a 
vessel containing water. The alloy remaining in this sieve may be remelted in 
the crucible with the next charge. The lead which is sweated out in the crucible 
contuins a considerable quantity of silver, which is separated from it, by pre- 
ference, by the means described in the specification of provisional! protection, 
granted to the present inventor, dated January 14th, 1867 (No. 87). The 
granules that have passed through the sieve are then treated with muriatic acid 
of commerce, diluted with water, in the proportion of about two pints of acid 
to 1 lb. of zinc. This operation is coutinued until the zinc is dissolved, say 
from about thirty minutes to about two hours, according as the previous pro- 
cess of granulation has reduced the substance to a more or less fine powder. 
At the end of this time the liquid is poured off, diluted with water, filtered, 
heated, and treated with carbonate of soda, to precipitate the carbonate of 
zine ready for sale. The substance remaining undissolved by the muriatic 
acid is then carefully waghed, and from the water thus used carbonate of lead 
is precipitated, The solid substance remaining after this washing will he 
found to be silver mixed with a very small quantity of lead, and a trace of 
zine. It may be easily melted and refined in crucibles, without being sub- 
mitted to the process of cupellation, and can then be sold.— Not proceeded 
with, 





Class 9.—ELECTRICITY.—Nonz. 





Class 10.-MISCELLANEOUS. 

Including all Specifications not found under the preceding heads. 

597. W. E. GEORGE, Wellington-street, Strand, London, “ Privies."—A com- 
munication.— Dated 4th March, 1867. 

This invention cannot be described without 

with. 
600. E. DEANE, Arthur-street East, London Bridge,‘ Tent poles.”—Dated 4th 
March, \867. 

On one side of the socket which is usually fixed to the bottom part of such 
poles the inventor cuts a slot, leaving sufficient of the cylinder for strength at 
the top and bottom entire; at the lower end of the upper half of the he 
bores a hole to receive a removable screw cleat, which is inserted in said 





nce to the drawings.— Not 





ding to this i ion it is prop place inside an ordinary box or 
case two frames or partitions of trellis work composed of wire, disposed 
parallel to the top and bottom or front and back of the box, and at a 
convenient distance therefrom, the meshes of the trellis wire-work being each 
of suitable size for the introduction or suspension therein of a bottle, so that 
no two bottles will be in contact with each other, and all the bottles will be 
held firm and steady during transit, or whilst in store; hence the risk of 
breakage will be considerably reduced, whilst at the same time greater expe- 
dition in packing is ensured. 


617. G, Rowutr, Birmingham, “ Miners’ safety lamps."—Dated 5th March, 
867. 


This invention consists in connecting the top and base together hy a hinge joint, 
or by tapping and screwing or other suitable means in the ordinary way; but 
when the lamp is lit, and secured in position for use, the inventor purposes, by 
means of a shifting key bolt or bolts, or other equivalent means—through which 
a soft metal rivet may be applied, or by the use of any suitable flexible substance 
in which a wax or other seal may be impressed —sealing up the lamp, so that it 
becomes impossible for it to be opened without the knowledge of the official 
whose duty it is to hand to the miners their lamps lit for use, and receive them 
from them when their period of labour is completed. Asa further security ho 
purposes placing over the seal or seals a small cover to protect it from acci- 
dental injury.— Jot with. 

618. E. WELLS, Shoreditch, and W. PRYOR, Hackney, London, “ Improvements 
in rising or adjustable brackets for supporting shelves and rods in shop 
windows, &c.”— Dated 5th March, 1867. 

This invention consists in making the said brackets in the manner hereinafter 

described, whereby the bracket arm is made to fix itself at the angle to which 

it has been raised; and, when required, the said bracket arm can be raised or 
lowered into any of the angles ined ina icirel In ing 
rising or adjustable brackets according to this invention, the patentees make 
the jointed end of the bracket arm of a circular form, and they make on the 
periphery or edge of the said jointed end a series of ratchet teeth. At the top 
of the knuckle plate or stationary portion of the bracket a small pawl or clic! 
is jointed, the said pawl or click being so arranged that, when in its normal 
position its lower end drops into or engages with the ratchet teeth on the 
jointed end of the bracket arm and fixes the said arm. On lifting the arm the 
pawl or click works over the said teeth without obstructing the motion of the 
arm; but on loosing the said arm the paw! or click drops into the ratchet teeth 
brought under it, and thus fixes the bracketarm. When it is wished to lower 
the bracket arm, the projecting end of the pawl or click is passed so as to liberate 
its end from the ratchet teeth. Having adjusted the bracket arm, the pawl or 
click is permitted to re-engage with the ratchet teeth and fix the bracket armin 
its adjusted position. By raising the bracket arm or pressing the paw! or click 
from the ratchet teeth the bracket arm can be raised or depressed respectively 
into a vertical or nearly vertical plane, or into any angle between these positions. 

By this means the bracket arm offers no obstruction to the cleaning or’ 

arranging of the window in which the brackets are fixed.—Vot with. 

620, J. R. BRECKON, Darlington, and R. D1xON, Crook, Durham, ** Conveying, 

screening, and loading coke.”— Dated 6th March, 1867. 

This invention cannot be described without reference to the drawings. 

625. H. C. ASH, Oxford-street, London, *‘ Apparatus employed in cooling or 

Sreezing liquids.”—Dated 6th March, 1867. 

According to this invention the inventor encloses the goblet or other glass 
vessel in which liquids are to be cooled, or which is to be lined with ice, 
within a metal receiver, and he fills the space between the goblet or vessel 
and the sides of the receiver with a liquid which will not freeze with the cold 
which ts applied—strong brine is the most suitable—whilst the freezing mixture 
is applied to the exterior ofthe receiver. With this arrangement there is no 
risk of breakage of the glass vessel, as the cold does not come upon the glass 
vessel suddenly, but by degrees, as the brine or other liquid surrounding it 
becomes chilled.— Not proceeded with. 

628. W. TOMLINSON, New Mills. Derby, “ Apparatus used in connection with 

calico printing machines.” — Dated 6th March, \867. 

This invention cannot be deseribed without reference to the drawings, 

629. H. W. HALLET, Chancery-lane, London, “ Means for producing optical 

illusions,’ —Dated 6th March, 1867. 

The nature of this invention consists, chiefly, in the employment of a re- 
volving cylinder or drum, with slots or apertures in its circumference, for the 
purpose of exhibiting figures or designs placed around the interior circum- 
ference; and, Secondly, in forming the figures or designs nearly in a line upon a 
straight strip of paper or other material, the figures baling so formed and 
arranged in relation to each other that, when the cylinder is revolved, they 
will present, when viewed through the slots, the appearance of moving or life- 
like figures. 

630. A. V. NEWTON, Chancery-lane, London, **Coupling for baling bands."=—A 

communication.— Dated 6th March, 1867. 

This invention cannot be described without refe to the d Ig 

631. ©. W. SIEMENS, Great George-street, Westminster, “ Apparatus for 
measuring water, alcohol, and other fluids.”—Partly a communication.— 
Dated 7th March, 1867. 

The present improvements have for their object so as to construct fluid 
meters that their accuracy shall not be impaired by such contraction of, or 
obstructions in, the inlet passages due to deposits from the fluid. For this 
purpose, in one arrangement, a spindle connected to the counter of the meter 
is provided with a number of vanes or blades situated inside a cylindrical 
chamber. In the sides of this chamber, on a level with the vanes, is a number 
of comparatively large oblique openings, through which the fluid passes ; 
fluid entirely fills the chamber, and by its oblique action on entering causes 
the whole of the fluid contained in the lower part of the chamber to revolve, 
which is thereby made to carry with it the vanes, and thus causes the les 
to rotate. The outlet orifice of the chamber is in the upper part thereof, and 
as the fluid passes up towards it its rotation is checked by a series of station- 
ary vanes projecting from the sides of the chamber, which vanes are capable 
of adjustment so as to regulate somewhat the speed of rotation of the lower 
body of the fluid. In order to equalise the of rotation of the lower 
vanes, according to the quantity of fluid ing through the meter, other 
rotating vanes are fixed to the spindle in the quiescent fluid above the station- 
ary vanes, whereby any tendency to an increase of ort of the lower vanes 
disproportionate to the increase of the flow of the fluid is counteracted by the 
increased resistance to rotation offered by the upper vanes. 

636. J. DINNOCK, , London, and J, GRESHAM, Manchester, “ 

machines.” — Dated 7th March, \867. 

This invention cannot be described without to the d e' 

637. A. GILES, Manchester, “ Improved mixing apparatus, also 
beating eggs and to other similar purposes.” —Dated 7th March, 167. 
This invention consists in using a v.ssel, which may be made 


other suitable and of a cylindrical or other 
eee ee Oe eked ot bale up are placed. 
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688. H. W. ACHGELIS, Manchester, ‘ Bridle bits.”—Dated 7th March, \867. 
tion consists in constructing bits in 


y 

From the upper part of the cheek pieces arms or loops project in an oblique 
position backwards, and to their ends the curb chain or strap is attached, 
passing first through the loose rings, and then round the lowerjaw of the horse. 
From the lower part of the cheek arms or loops project forward, to the 
ends of which the curb rein is attached. The second or driving rein is to be 
attached directly to the check pieces acting on the mouth piece in a direct line. 
From this arrangement it will be seen that a very powerful action upon the 
mouth piece is obtained by the reins attached to the lower arms of the cheek 
pieces, the whole of the force being applied to the mouth only, while in bits of 
ordinary construction there is always a considerable amount of force lost 
through the pull acting upon the horse’s head and nose through the head strap 
and nose band. The compressive action of the curb chain is, by this improved 
arrangement, completely liberated from all resistance by being made to work 
through the loose rings, as described. 

640. Col. S. WORTLEY, Grove End-road, St. John's Wood, “ Apparatus for 

hatching eggs.” — Dated 1th March, 1867. 

This invention consists in always maintaining the water in the boiler used 
for the purpose of this invention at 212 deg. Fah., i.e., boiling point, and in so 
proportioning the length and diameter of the piping through which the hot 
water or steam circulates as to keep the interior of the box or chamber con- 
taining the eggs at the proper temperature. 

642. W. E. NEWTON, Chancery-lane, London, ‘* Manufacture of porcelain.”— 
A communication.— Dated 7th March, 1867. 

The object of this invention is by the combination or admixture of certain 

b h fi joned to produce a substance resembling porcelain. 
To this end it is proposed to use either of the minerals known as cryolite, 
chiolite, and fiuellite (they being respectively fluorides of sodium and alumi- 
nium, and a fluoride of aluminium). The substance employed is mixed 
thoroughly with sand, soda, potash, lime, or other alkali or oxide, in such 
combinations and in such propurtions as may be necessary to produce porce- 
lain. in the various forms in which it is known commercially, from egg shell 
china to statuary porcelain or parian. 


643. A. V. NEWTON, Chancery-lane, London, ‘‘ Safety valves."—A communica- 
tion.—Dated 7th March, 1867. 

In constructing and adapting safety valves for steam boilers it is desirable 
to ensure that, sv soon as the pressure of steam in the boiler or generator 
reaches the pressure at which it should be relieved, the safety valve shall open 
wide for the free escape of steam, and that the valve shall remain open until 
the pressure in the boiler is reduced below the pressure by which the valve 
was opened ; and it is desirable also that a safety valve should be so organised 
that the engineer may be able to adjust it so that it will close at any desired 
number of pounds pressure below the pressure at which it will be opened. ‘To 
accomplish these results is the main object of the present invention. In order 
to provide a freer escape for the steam than can be obtained by safety valves as 
heretofore constructed. and to ensure the keeping of the valve open until the 
pressure of the steam in the boiler shall have fallen below the pressure which 
would be required to open the valve, the valve is formed with a surface outside 
of the ground joint for the escaping steam to act against. This extended 
surface is produced by a cap plate secured to or cast with the valve in such 
manner as to leave an open space between the two for the passage of steam to 
a central aperture in the cap, through which steam can escape when the valve 
is lifted from its seat. This central aperture is surrounded by a projecting 
cylindrical flange, threaded on the outside, to which is fitted a threaded ring 
that can be turned up or down to any desired elevation, and there secured by 
aset screw. A disc-like projection on the valve rod extends over the said 
central aperture in the cap plate, and at such an elevation that the upper 
edge of the adjustable ring can be set in contact with it, or let down so far 
below it as to leave sufficient space for the free escape of steam. When a 
spring is used to hold down the valve, the i d surface obtained for the 
steam to act against will ensure a counteracting force, corresponding or nearly 
so with increasing tension of the spring as the valve is forced up. By this 
means the regulating or adjusting of the area of the aperture for the escape of 








the steam beyond the surface outside of the ground joint may be effected at | 


pleasure. To prevent the guides and stem of a valve controlled by a spring from 
binding and thereby impeding the movements of the valve, the pintle or stem 
which receives the tension of the spring bears on the valve so far below the 
plane of the valve seat that the force of the spring shall always be communi- 
cated to the valve in the direction of its axis.—Not proceeded with. 


644. W. E. NEWTON, Chancery-lane, London, “ Steam hammers,’—A communi- 


the glove and ‘and then secured by bending them down. The 
ee eens or cana the projection of one 
ee camens Gouna aoe ae oe Oe 
recess serving to guide projection which n, which being 
wider at the top, the latter willbe effectually on being drawn 
towards the narrower end of the recess. 

655. H. CHURCHMAN, Horsham, Susser, and F. B Y, 


dirt, blackened, and polished thereby. 

the invention are described in the specification.—Not proceeded with. 

658. T. COOK, Pitt-street, Old Kent-road, London, ** Sewing machines.”—Dated 
8th March, 1867. 

Under the First head these improvements consist in rendering sewing 
machines self-acting, instead of having to impart motion thereto by the feet, 
hand, or steam, as he: practised. The inventor proposes to effect this 
by means of a powerful spring or heavy weight, which, when wound up, 
impart motion to the machine. He proposes also to adapt a weighted or 
spring brake to the fly-wheel of the machine for stopping the same when 
necossary, and this brake he intends to apply to sewing machines of all kinds, 
whether worked by self-acting means, as above stated, or otherwise. Under 
the Second head the improvements relate to the mechanism employed for 
carrying the needle thread round the bobbin, and consist in causing the spindle 
employed to carry the thread round the bobbin to move in an universal joint 
or socket, so that the spindle does not rotate, but its extremities have a 
circular movement imparted thereto by means of a crank arm driven hy a 
worm and worm wheel-motion. The aforesaid crank arm is connected to one 
end of the aforesaid spindle, and the other end of the said spindie has a hook 
fixed therein for catching hold of the thread, a movement well known to 
sewing machine makers; this hook always remains upright, and in that 
position describes a circular motion by means of the crank arm, as before 
described, and thus carries the thread round the bobbin. Under the Third 
head the improvements relate to hand sewing machines, and consist in adapt- 
ing thereto a worm-wheel acting on a screwed shaft or spindle similar to the 
mechanism commonly used in musical boxes for regulating the speed thereof. 
By these improved means the driving wheel can be placed at the side of the 
machine, instead of the back thereof, as at present practised. Under the 
Fourth and last head these improvements relate to hand sewing machines, and 
consist in employing only one rotating shaft instead of two—one shaft being 
employed to drive the needle, and the other shaft for driving the mechanism. 
By these improvements the shaft employed to drive the looping mechanism 
the inventor places at the bottom of the machine, so as to be capable of 
rotating ; and the other shaft employed to drive the needle he places above 
the former shaft, and he connects these two shafts together by a connecting 
rod driven by a crank or eccentric; and he connects the needle shaft to the 
rock shaft by a solid bent piece of metal formed with a pin at each end, one 
pin taking into a hole in the needle shaft, and the other into the crank on the 
end of the rock shaft, this producing a rocking movement of the upper shaft 
and causing the needle shaft to move up and down.— Not proceeded with. 

663. M. HENRY, Fleet-street, London, “ Apparatus for measuring the speed of 
ships and other vessels, and the velocity of running or flowing water.”—A 
communication.— Dated 8th March, 1867. 

The patentee, claims, First, arranging and combining apparatus substan- 
tially, as described, in such manner that the velocity of rotation of a screw or 
helix caused to revolve by the motion of a ship or vessel through or in the 
water, or by the flow of a stream of water, shall be transmitted by the means 
or agency of electricity to an indicating apparatus furnished with one or more 
dials and pointers. Second, the general arrangement and combination of parts 
substantially as and for the purpose described. 

664, 8. HAWTHORN, Burslem, Stafford, “ China and earthenware knobs for 
locks and latches.” —Dated 6th March, 1867. 

This invention consists in making the roses of china and earthenware knobs 
for locks and: latches in one piece with the knob, instead of making the rose 
loose and separate from the knob as usual.— Not proceeded with. 

671. A. FIELD, Upper Marsh, Lambeth, and W. B. NATION, Old Kent-road, 
** Ornamenting candles.”— Dated 9th March, 1867. 

One part of this invention consists in producing upon the surface of candles 
helical or straight grooves, and in filling such grooves with wax, stearine, 
paraffin, or other suitable fatty matters of a different colour or colours from 
that of the candle. Another part of the invention has for its object to produce 
candles with ornamental designs upon thelr surfaces by means of folding 
moulds.—-Not proceeded with. 

680. B. WALKER and J. F. A. PFLAUM, Leeds, “* Machinery for crushing 
stones, minerals, &c.”—Dated 9th March, 1867. 

A ding to this ion the rotary shaft and the crank or eccentric or 
cam ordinarily employed are dispensed with, and the steam engine is caused to 
act more directly on the movable crushing surface.— Not proceeded with. 

681. A. MILLAR, John-street, Pentonville, “* Stamps or presses for marking the 
prices of goods.” —Dated \\th March, 1867. 

This invention consists, First, in arranging the numerals or other equi- 
valent characters for stamping prices upon the peripheries of rings, discs, 
or wheels, similar to the arrangements for dating stamps described in the 

ifi of Aspinall’s patent (No. 1536), dated 5th June, 1865. Secondly, 








cation, —Dated 7th March, 1867. 

The object of this invention is First, to construct the valve gear of steam 
hammers in such a manner that the valve may be operating entirely by hand, 
or entirely by power, or partly by hand and partly by power, in any part of or 
the whole of any or every stroke, at the will of the operator. Secondly, in 
that class of steam hammers in which the whole weight of the hammer is 
contained in the hammer bar and piston head, and which are guided in whole 
or part by the cylinder head or cylinder heads and cylinder, to obtain from the 
hammer bar a recip i to work the valve without subjecting 
any part of this movement to shocks or blows. The First part of the invention 
consists in operating the valve from any reciprocation part of the hammer 
through a properly-proportioned lever, to one point of which lever the valve is 
attached, to another the reciprocating power is communicated, and a third 
point serves as the attachment to the hand lever. Each of these points is a 
fulcrum in turn, according to the work required of the hammer. Thus, when 
working automatically, the fulcrum is the hand lever attachment; or, when 
worked by hand the fulcrum is changed to the point of attachment of the 
reciprocating power, and when it is desirable to raise the hammer and hold it 
up one motion of the hand lever opens the valve, and as the hammer 
rises the hand lever and reciprocating attachments both move, the fulcrum 
being the valve attachment, the valve remaining stationary. This feature of 
the invention is applicable to all steam hammers, provided a proper recipro- 
cating motion is attainable from any part. The Second part of the invention 
consists in obtaining the recip ing motion to work the valve gear from that 
part of the hammer bar which is contained at all times within the steam space 
of the hammer cylinder, or its connections. 

646. W. CLARK, Chancery-lane, London, “ Actuating fan blowers by steam 
power.”-—A communication.—Dated 1th March, 1867. 

This invention consists in driving one of the ordinary fan blowers by the 
direct application of steam to its several vanes as they in turn and regular 
order and su ion around within the outer casing or shell of the 
blower, the pipe for the admission of the steam to the vanes of the fan blower 
being suitably located therefor, and in line with the outlet for the blast from 
the fan chamber or casing. 

618. W. HURRELL, Houndsditch, London, ‘ Bushings for the bungholes of casks, 
&c."”—Dated 7th March, 1867. 

In order to bush the bungholes of casks and similar vessels the patentee 
employs an iron or metal tube of a length equal to the thickness of the staves, 
and slightly taper. This tube has a screw thread cut on its exterior, so that 
it may screw into the hole formed for it in the cask or vessel. It has also a 
flange on its outer or larger end, which, when it has been screwed home, comes 
against the face of the stave, and stops it from entering further ; and lugs or 
projections are formed on the surface of this flange to receive between them 











in forming an opening in the side of either or both of the tubular casings or 
framings which carry or contain the several parts of the press or stamp, 
through which opening the inking pad may be inserted and withdrawn. 
Thirdly, in attaching one or more thicknesses of the cloth or other bibulous 
material which forms the inking pad to an open frame, which shall be easily 
removable from the surface on which it rests by means of a joint or otherwise, 
80 as when so removed a supply of ink may be applied to the interior surface 
of the cloth or other bibulous material. Fourthly,in an improved mode of 
effecting the self-inking action of the wheels on which the numerals are 
arranged (which action is a combination of a half revolution and an upward 
movement) by arranging the parts which effect the action all on one of the 
two sides of the stamp through which the axis of revolution passes.— Not 
proceeded with. 

685. W. B. NATION, Old Kent-road, London, ‘* Apparatus for raising, forcing, 

propelling, and exhausting fluids and gases.”—Dated 1\th March, 1867. 

This invention consists in constructing apparatus for raising, forcing, pro- 
pelling, or exhausting fluids or gases of an elastic and compressible pipe or 
tubular passage communicating at one end with the supply pipe for the fluid 
or gas, and at the other end with the delivery pipe, which tubular passage is 
acted upon in succession by two or more rollers or presses so arranged as to 
travel along on the outside of the said passage, at the same time compressing 
it, and thereby forcing the fluid or gas contained in the passage before it 
towards the delivery pipe. As the one roller or presser passes along that part 
of the passage over which it has passed, it opens out again by virtue of its 
elasticity, and becomes again filled with the fluid or gas, and when the one 
roller or presser arrives near the delivery end of the passage, another rolier 
commences to pass over and compress the same near the supply end, and so 
on continuously, each roller or presser being made successively to force the 
body of fluid or gas in the passage along the same to the delivery end, and 
keep the passage compressed until another roller has d r ing 
it at the supply end.—Not proceeded with. 

687. A. KIMBALL, Glasgow, ** Sewing machines.” —Dated 11th March, 1867, 

This invention cannot be described without reference to the drawings. 

689. P. DucHAmP, Lyons. France, “ Stopping bottles, jars, and other like 
vessels.” —Dated 11th March, 1867. 

According to this invention the stopping of the bottle, jar, or other like 
vessel is effected by means of a ball or sphere of glass, crystal, marble, 
porcelain, earth » hardened h or other suitable material, the 
said ball being held in place by a kind of metal strap adjusted by a collar 
embracing the neck of the bottle.— Not proceeded with. 

690. J. PEARSON, Birmingham, “ Ball or supply valves.”—Dated 11th March, 
186 


This i relates to valves of the kind commonly called ball valves or 











lever to be used in screwing in the bushing. When the lugs or projecti 
have served their purpose they are usually cut off, so that they may not furnish 
the means for removing the bushing to obtain access fraudulently to the con- 
tents of the cask. 


654. F. Pore, Cheapside, London, “ Locks.”—Dated 8th March, 1867. 

This invention has reference to that description of lock with double key- 
hole in which a sliding plate is brought into action by the shooting of the bolt 
#0 as to cover the outside of the keyhole, similar to the arrangement described 
in the specification to certain letters patent granted to the present patentee 
dated 21st November, 1865 (No. 2291). Inthe present improved arrangement 
the sliding plate is situated ander the outer plate of the lock upon and in the 
plate covering the bolt and tumbler thereof, to which inner plate it is connected 
by means of a pin, upon which it is free to turn. The sliding plate has a key- 
hole which, when the plate is in one position, corresponds with the keyhole 
of the lock, so that the key may be inserted while the plate is made to turn 
upon the before-mentioned pin. By the act of shooting the bolt from the 
inside the keyhole moves away, and the solid part of the plate covers the key- 
hole of the lock. 

656. J. H. JOHNSON, Lincoln's-inn-fields, London, ‘* Glove fastenings,” —A 
communication,— Dated 8th March, 1867. 

This invention relates to a simple and effective fastening for gloves, and 

consists ting such fi ing b: hing from a sheet 


ng ng by ping or p ng 
of thin metal one ef the two parts constituting the fastening, this part having 
a tongue piece formed therein by suitably slitting the centre portion. An 
ornamental device is also stamped or formed on one end of the piece, which is 
to be doubled or bent over the tongue when attached to the glove, the tongue 
itself being also slightly elevated underneath the ornamental part, so as to 
leave a recess on the under side of the piece for the eng: t of the other 
part of the fastening. The other part of the fastening consists of a stamped 
or punched plate having a projection or catch formed in the centre, which is 
to be turned up at right angles to the surface of the plate after it hasbeen cut. 
Both these parts are attached to the glove by sewing, or by the aid of metal 
clips provided with sharp points, which are inserted through the material of 








supply valves, that is to say, valves ordinarily employed to keep water and 
other liquids to nearly the same level in cisterns and reservoirs, the opening 
and closing of the valve being effected by a ball or float on the water or other 
liquid. The inventor constructs and arranges the parts of ball or supply 
valves inthe following manrer:—The entrance pipe of the valve is situated 
vertically, and terminates in a barrel of larger diameter. The axis of the 
barrel is in the line of the axis of the entrance pipe. The said entrance pipe 
projects a short distance into the said barrel, and its end constitutes a horizon- 
tal valve seat. The said barrel is open at bottom, and ha; a horizontal slot at 
about its middie. In the said barrel a cylindrical plug is situated, the said 
plug being capable of rising and falling. The top of the said plug is covered 
with a washer of leather or other packing. When the said plug is raised, its 
top bears against the valve seat described, and the flow of water or liquid is 
arrested, When the plugis lowered from the said valve seat, the water or 
liquid passes down between the inside of the barrel and the sides of the plag. 
In order to facilitate the flow of liquid the plug may be tened on two 
opposite sides. Through the middle of the plug a slot is made, and an arm or 
lever passing through the said slot and that in the barrel is jointed at one end 
to the outside of the barrel, and carries at its other end a ballor float. When 
the ball valve described is in use the rising of the ball or float closes the 
valve, and the sinking of the float opens it. In order to prevent or diminish 
the escape of liquid by the slot in which the arm or lever works, a shield may 
be round the said slot to check the escape of the liquid.—Not proceeded 
with, 

691. J. B. FENBY, Birmingham, ‘‘ Connecting door and other knobs to their 

spindles.” —Dated \\th March, 1867. 

By these improvements a knob may be pat on one or both ends of a spindle 
at the required distance on the spindle, and be retained there without the use of 
a screw or any other mechanism in addition to that carried by the knob itself. 
By connecting door and other knobs to their spindles according to this inven- 
tion the said knobs and spindles are made suitable for doors, drawers, and other 
articles of different thicknesses. The inventor cuts or otherwise forms on one 
side or face of the square spindle a series of transverse ratchet teeth, that is a 





Park-row, 

."—Dated 11th March, 1867. 

This invention relates to the employment of flat or circular brushes, which 
are attached to a tank or other suitable vessel for holding liquid, and travel 
with the same over the surface of the fabrics or articles to be washed, said 
fabrics or articles being spread upon the bottom of a tray, or upon a table or 
so flat surface, and supplied with liquid from the said tank.—Not proceeded 
wi 
701. L. C. SODEMAN, Blossom-terrace. Commercial-street, Shoreditch, “* Fastening 

and unfi ladies’ stays busks.”—Dated \2th March, 1867. 
This — cannot be described without reference to the drawings.—Not 


702. T. BURT, Wandsworth, “‘ Apparatus for moving 
gravel, or other similar matter, from one place to 
tion.—Dated 12th March, 1867. 

In order to remove mud, sand, small gravel, the deposit from sewers, or 
other similar matter from the bottom of a watercourse, and to convey it to 
the shore or land at the side of the watercourse, a floating steam dredger is 
employed; but, in place of causing this dredger to discharge the material which 
it raises into barges, as is usual, there is applied to it, in order to receive the 
material raised, an apparatus formed by fitting two or more vanes upon a 
vertical shaft ; these vanes are ly enclosed in a cylindrical case having 
an outlet formed at one side, and a valved inlet at top and bottom. To the 
top cover of the pump there is fitted a cylinder or receiver, into which the mud 
or other matter to be removed is thrown into the dredger. To the bottom 
of the pump case there is fitted a pipe for admitting water. The quantity of 
mud, sand, or other matter, and water admitted into the case or body of the 
pump is regulated by opening and closing the valves before mentioned. The 
pump may be worked by steam or other power. As the mud, sand, or gravel 
is admitted at the top the water is admitted at the bottom .of the pump case, 
and the materials are thus mixed and driven out through the side opening 
before mentioned. To this opening pipes are connected, which are arranged 
to float on the water in the watercourse; the pipes are coupled together with 
flexible joints, so that whilst one end of the system of pipes is on the shore or 
bank, and the other end connected to the floating dredger, the dredger may 
be free to travel forward for some distance before it is necessary to vary the 
arrangement of the pipes. The semi-fiuid matter is impelled by the pump 
through these pipes, and is d d depusited as may be required. The 
top and bottom valves are capable of being opened and closed independently 
of each other, so that, should any stoppage occur in the conducting pipes, they 
can be flushed with water only, and cleared by closiug the top and opening the 
bottom valve. 

705. T. HATTON, Brighton, ‘‘ Producing transparent pictures for exhibition in 

mag .”—Dated 12th March, 1867. 

In performing this invention the inventor prints in the ordinary way on 
thin plates of transparent gelatine, instead of on sheets of paper, and thereby 
obtains impressions of woodcuts, stereotype, and electrotype and graphotype 
blocks, copper and steel plates, lithographic plates from the common presses 
and machines in use in the several processes above mentioned. He then encloses 
the plates of printed gelatine between two pieces of glass, for the purpose of 
protecting the gelatine. He thus prod printed t p it pictures ready 
for exhibition in the magic lantern, instead of their being drawn and painted 
by hand in the way hitherto used.— Not proceeded with. 

706. A. PARKINSON and D, SWEANEY, Mc » ** Combi 
night commode.”—Dated 12th March, 1867. 

This invention consists in arranging the slop-pail and forming additional 
pieces, so that the vessel can be employed both as a slop-pall and night com- 
mode. Instead of fitting the cover of the pail in the inside of the rim the in- 
ventors fit it on the outside, and to the inside they fit a loose rim or seat, into 
which is fitted a cover, there being india-rubber bands, when desired, for 
making the parts air-tight. When used as a slop-pail the seat and cover are 
dispensed with, and only the pail cover employed, but when to be used asa 
night commode the seat is putin the pail, and after use the cover putin the 
seat, and then the pail cover is put on over all.— Not proceeded with. 

708. J. Fox, Navarino-grove, West Hackney, * Filters.”—Dated 12th March, 
1867. 


mud, sewage, sand, small 
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This invention cannot be described without reference to the drawings. 

709. C. MASCHWITZ, jun., Birmingham, *‘ Taps and valves.”—A communica- 
tion.—Dated 12th March, 1867. 

A ding to this i jon the body of the tap or valve consists of a chamber 
divided into two parts by a horizontal plate or diaphragm, the entrance pipe 
opening into the upper and the exit pipe opening into the lower chamber. In 
the plate or diaphrag' Pp ing the two chambers is an opening constituting 
a valve seat, and upon the said opening is a flap or valve of leather, or other 
flexible material, A short metal rod passes through the said flap or valve and 
terminates in a convex head on the underside of the said flap or valve. The 
said short rod is fixed to the valve by a screw, and between the screw nut and 
the leather a thick plate of metal may be placed of larger size than the area of 
the valve seat. The said plate of metal on the upper side, and the head of the 
metal rod on the underside of the flap or valve, give the required weight and 
rigidity thereto. In the lower chamber or division of the tap or valve is a 
horizontal axis, situated a short distance below and crossing the valve seat. 
The said axis projects from the tap or valve case on one side, and is provided 
with a handle by which it may be turned. Upon the said axis, and immediately 
under the flap or valve, an eccentric is fixed. By turning the axis the eccentric 
may be made to act upon the metal head on the underside of the valve, and lift 
the said valve. The liquid can now pass from the upper chamber to the lower 
chamber, and escape by the exit pipe of the said lower chamber. By turning 
the axis until the eccentric no longer bears against the flap or valve, the latter 
falls by its own weight, and is held tightly to the valve seat by the pressure of 
the superincumbent liquid, Instead of the flat flap or valve described, a 
spherical or ball valve may be employed. In this case a circular valve seat is 
made in the plate or diaphragm of the tap or valve for the reception of the said 
spherical or ball valve.—Not p with 
710. J. A. FUSSELL, Birmingham, “ Impr ts in the facture of hat 

and coat hooks, and in attaching knobs and ornaments to various articles.” — 
Dated 12th March, 1867. 

This invention relates ‘principally to hat and coat hooks, and consists of the 
imy ts hereinafter described in attaching the terminal knobs or orna- 
ments to the said hat and coat hooks, the said imp being applicabl 
to the attaching of knobs and ornaments to other articles. In the ordinary 
manufacture of hat and coat hooks the terminal knobs are attached by a 
collar or short tube constituting or terminating the neck of the knob, the knob 
being screwed on the end of the hook. The said collars are attached to the 
knobs either by being cemented thereto or by a screw passing through the 
knob. In attaching the said knobs to hat and coat hooks, according to this 
invention, the patentee inserts a piece of plain tubing in the end of the hat and 
coat hook, and fixes the said plain tubing therein by soldering, brazing, rivet- 
ting, or otherwise. The knob has a hole in it of asize proper to fit the said 
plain tabe. The knob is placed upon the said piece of plain tubing, and fixed 
in its place either by expanding or spreading out the end of the said plain 
tubing, or by means of a screw screwed into the end of the tubing, the head of 
the screw bearing on the top of the knob, and holding it firmly in its place. 
Before placing the knob on the plain tubing an ornamental ring may be placed 
upon the shoulder formed by the junction of the said plain tubing with the 
hook. 

714. W. Woop, Monkhill, near Pontefract, ** Machines for grinding or tearing 
up rags, &c.”—Dated 12th March, 1867. 

This invention consists, First, in making the teeth of these machines oval or 
flat-sided instead of round, placing the narrow face of the tooth first, whereby 
it is much stronger and more effective. For this purpose the inventor prefers 
to use flattened or drawn steel wire of the desired shape and size, cut into 
suitable lengths for the teeth. The teeth are now driven singly into the lags, 
and are liable to "be drawn out of the face in working, to prevent which he 
makes them double, or two together, in the form of a staple, the points of 
which being driven into and through the lags, the back or bent part of the double 
teeth, when the lag is fixed in its place, rests on the usual or other foundation ; 
the teeth cannot then either be pushed out at the back or drawn out on the 
face or working side. The invention also consists in making the teeth of cast 
iron, steel, or other suitable cast metal, of such a shape and size as may be 
required for cast metal, and which may be driven into perforated wood lags, 
or inserted in drilled metal lags, which are afterwards fixed on the swift in any 
convenient manner. The invention also consists in making the cast iron metal 
teeth in one piece, or cast with the lag bar or body that carries them, the 
teeth being cast on the face of the lags or carrying bodies, which are then 
bolted or fastened on the swift. There are other features also included in the 
invention.— Not proceeded with. 

715. J. WILLCOCK, Stockport, Cheshire, and S. MASON, jan., Manchester, 
* Construction of wheel. lding hines.” — Dated 13th March, 1867. 

This invention relates to the machines at present used for moulding wheels, 
pulleys, and other like articles from a section pattern, that is, a short segment, 
which is held in a suitable arm that can be made to revolve round an axis the 
supposed centre of a wheel pulley, or other like article, as the section is 

ded. The imp consist in attaching the said arm to a radial 
arm or fixing similar to that of a drilling machine, which arm also carries the 
whole of the usual change and dividing wheels, this radial arm or fixing being 
80 as to turn upon a fixed pillar as a centre. By these means when 
one wheel has been moulded the machine can be easily turned round sed 
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pillar and another wheel commenced without deranging the working parts of 
the machine. 


720, T. and T. F. WALKER, Birmingham, “ us 
"—Dated \3th March, 1867. 
che ain nt described without 
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gallery of such a candlestick with a foot of wood. or of japanned paper ware. 
‘The gallery and the metal tube forming the socket is fixed to a base plate of 
metal. The base plate is formed with a hole through it in the centre for the 
passage of a serew, which is passed through the bottém of the socket tube, and 
penetrates into the foot of wood, or of japanned paper ware; or the fixing of 
the parts together may be otherwise performed. The base plate is, by pre- 
ference, also recessed to receive the foot, and the handle is fixed to the gallery. 
—WNot proceeded with. 
736.° J.B. DANCER, Manchester, “‘ Instruments for ascertaining the speed of 
machinery.” —Dated \4th March, 1867. 
This invention consists in the use of a wheel or roller of known diameter, 


over a graduated dial or dials placed on the box or other suitable case. By 

the aid of a watch and a reference to the position of the hands or indices over 

the graduated dial or dials, the number of revolutions made by the wheel or 

roller in a given time can be ascertained when it is placed in connection with 

the machinery, the space of which is required to be ascertained. 

726. W. WOTTON, Westminsier Bridge-road, Westminster, *‘ Instruments used. in 
the sockets of candlesticks to secure candles therein.”— Dated \3th March, 


7. 

For the purpose of this invention narrow strips of stiff corrugated paper 
(which may be made non-ignitable) are used, which will assume a conical shape 
when twisted together, or may be made up in a conical shape with ridges or 
projections on the inner surface, so that a candle of less diameter than the 
socket of a candlestick will, by the use of such ‘paver conical instrument, be 
centred therein, and by reason of the ridges or projecti being Pp d 
between the interior of the socket and the exterior of the candle, the end of the 
candle will be securely held in the socket, 

732. E. LEE, High Holborn, London, “ Producing pictures, designs, letters, an 
other characters or figures upon glass, metal, zood, and other materials,’’— 
Dated \3th March, \*67. 

The patentee claims, First, covering a design or figure produced in ink or 
colours upon transfer or,other suitable paper with powdered resin, illic leaf, 
or powder, or other suitable material, and fixing the same substantially as and 
for the purpose set forth. Secondly, transferring the said design or figure from 
the transfer or other paper to the surface of glass or other material, substan- 
tially in the manner set forth. Thirdly, producing a design or pattern upon 
transfer paper, varnished either before or after receiving the said design, and 
covering the said desigu with gum, substantially as and for the purpose set 
forth. 

738. P. T. GOODWIN, 
animal charcoal.” 








Camden-street. Camden Town, *‘ Retorts for reburning 
|." Dated \4th March, 1867. 

This invention consists in certain imprevements in the construction and 
internal arrangement of revolving retorts for reburning or recarbonising animal 
charcoal, whereby the efficient performance of that operation is greatly 
facilitated.. The retort is constructed of cast iron, and is divided into two 
internal longitudinal chambers, by means of a diaphragm or division plate of 
cast iron which is placed in the interior of the retort. The retort may be made 
of a corrugated form, the corrugations forming a series of grooves or channels 
extending the whole length of the retort, which is thus strengthened, and the 
heating surface thereof increased. The diaphragm or division plate may be 
fixed by being placed and fitted in two of the corrugations ; or the retort, when 
not corrugated, may be provided in the interior thereof with grooves or 
channels for the of the diaphragm or division plate or plates; or in 
the case of the apy of the diaphragm or division plate or plates to a 
retort previously «sed in combination with other arrangements, the same may 
be held in position by means of sockets or grooved pieces of iron attached to 
the interior of the retort, or ctherwise secured, as will be well understood by 
persons conversant with mechanism of this character. For the purpose of 
affording a large extent of surface over which the charcoal under treatment 
may be spread during the revolution of the retort, and be thereby subjected to 
the influence of the heat employed, and also for the purpose of effectually 
stirring it, and thus throwing off the dust and finer particles which it is not 
desirable to retain, projections or ribs are attached to or formed on the respec- 
tive surfaces of the diaphragm or division plate or plates, such projections or 
ribs having also ‘the effect of carrying the charcoal forward through the retort 
whilst in a state of The i tion also comprises other features. 
740. W. E. NEWTON, Chancery-lane, London, ‘‘ Manufacture of boxes for con- 

taining. preserving, and transporting butter, cheese, &c.”—A communication. 
—Dated \4th March, 1867. 

This invention consists in the first place in forming a box in two parts of two 
thin strips or shavings of wood, or sheets of pasteboard, of equal width, of any 
desirable shape (either round, oval, or rectangular), by bending and securing 
one edge of each of the strips in a head made of wood, papier mache, or other 
suitable material. The two parts or a box thus formed are made to fit one 
within the other closely, and in order to make the box as light as possible each 
part or half of the box is so constructed as to form the frustrumofacone. The 
shell of the inner part of the box is united at the ends so that the outside 
surface shall be flush at the joint; and the shell of the other part is united at the 
ends so that the inside surface shall be flush at the joints. The shells are both 
made fast to the heads by fitting the edges in grooves cut, burnt, or otherwise 
formed in them, and glueing or cementing the parts together. But the head of 
the inner shell has a groove made in it of twice the thickness of the shell to 
form a lip or flange on the vutside, within which the edge of the outer shell is set 
when the box is formed by the union of both shells in order to keep it in place. 
When the box has been packed with cheese or any other article it is made 
perfectly air-tight by filling the crevice around the outer shell with wax or 
other soft cement. In order to render the boxes impervicus to air, and to 
prevent the contents (such as butter, cheese, lard, or preserved meats) from 
spoiling, the boxes are coated with paraffin or other inocuous substance 
applied to the boxes while at a boiling temperature.—Not proceeded with. 

742, J. P. BARAGWANATH, Upper Thames-street, London, ** Cramping and lift- 
ing apparatus.”—A communication.— Dated 14th March, \867. 

This invention relates to an apparatus which is chiefly designed for use as a 
cramp or dog for pressing together boards or planks in forming floors, but 
which also serves as a lifting jack for raising heavy objects, and for other like 
purposes. The said invention consists, chiefly, in the novel means for operating 
a movabie jaw, and for holding the apparatus in any desired position while the 
required force or pressure is being exerted by the same. The working parts of 
the apparatus are supported upon a strong frame of cast iron, or other suitable 
material, which is constructed to stand in the proper position to allow the 
apparatus to operate either horizontally or vertically as required. The movable 
jaw is fitted to slide freely between guides formed upon or otherwise securely 
attached tothe frame. The sides of the latter extend upward from the said 
guides to the proper position to support a screw-nut,. through which a screw 
rod is fitted to work in adirection perpendicular, or nearly so, to that of the 
sliding jaw. The lower end of this screw-rod is jointed to two levers, one of 
which is jointed to the said sliding jaw, while the other is fitted to vibrate upon 
a fixed fulcrum pin or stud secured in the opposite end of the frame. The 
screw-rod is turned in the nut by means of a wheel or handle attached to its 
upper end, and it is thereby moved endwise in either direction, as desired. 
The nut is supported eo as to have a slight oscillating movement, which allows 
the lower end of the rod to adapt itself to the movement of the end of the 
lever connected to the fixed joint. The movement of this lever imparts to the 
end of the screw-rod a lateral motion, which, by means of the other lever, is 
cofmmunicated to the sliding jaw. The latter, therefore, has an endwise move- 
ment equal in each direction to the united lengths of the chords of the arcs 
formed by the ends of the two levers. By this combined action of the screw 
and the two levers upon the sliding jaw the apparatus is rendered very power- 
ful, = t the ~ time light and portable.— Not proceeded with. 

743. J. KEYMER W. WHITEHEAD, Dartfort, Kent,“ ing and printing.” 
—Dated 15th March, 1867. Sree Lee 

This invention relates to effecting the discharge of colours from silks, 
flannels, or other fabrics which have been dyed or printed with any of the 
colours which are known in commerce as aniline colours or coal tar colours. 
In-carrying out the invention the inventors proceed in the following manner: — 
They first dye or print the silk, flannel, or other fabrics, with any one of 
aniline or coal tar coloars in the ordinary manner. They then print by blocks, 
plates, or rollers in the ordinary manner upon the silk, flannel, or other fabric 
so dyed or printed with any one of the fellowing discharge compositions: 
Firat, carbonate of soda, whiting and gum, or other similar substances mixed 
together with water in the usual manner; Secondly, carbonate of soda, 
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to protect such parts from the action of the second bath by covering 
such portions tightly with india-rubber or lappings of other suitable 


the access of the dye thereto. or 
tinct tints or shades. It is obvious that the lapping and compression 

applied to portions of bleached wool or hair if it be desired to reserve portions 
thereof undyed, in which case one bath of dye only may be used.—Not pro- 
ceeded with, 


751. A. V. NEWTON, Chancery-lane, London,“ Bale tie or fastening.”—A com- 
munication.— Dated 15th March, 1867. 

This invention consists in forming bale ties or fastenings of wire, or small 
rod iron, by bending the wire into the shape of a stirrup or yoke with hook 
and eye terminations. The ends of the hoop iron are bent over and folded flat 
against the bale ready to receive the metal tie, and thus both the tie end and 
the ends of the hoop lie close and even on the bale, and expose no projections, 
neither can the fastening slip nor break away under the most powerful strain 
or concussion that the hoop itself will sustuin.— Not proceeded with. 

752. G. SmiTH, Leeds, “ Preparation of seap, adapted more espec 
scouring of wool and woollen yarns.”— Dated téth March, 1867. 

In performing this invention the patentee proceeds by preference to prepare 
a curd or white soap, conducting the manufacture in the usual manner until 
the boiling is complete, and the soap is thoroughly made; then whilst the soap 
is in a hot and liquid state he intimately mixes and incorporates with it—by 
preference by means of a mechanical stirrer in a pan—a composition which he 
prepares in the following manner:—He grinds together one part, by weight, of 
lard, four parts of carbonate of soda, one part of bicarbonate of soda, and one 
part of pearlash. He prefers to use millstones to grind and mix the materials, 
The grinding should be continued until a very intimate mixture of the mate- 
rials is obtained. When the position is req for use, it is dissolved in 
about its own weight of hot water, and one part by weight of the composition 
is mixed and incorporated with every twelve parts of the hot soap, as already | 
explained. The soap is then removed, as is usual, into suitable vessels for | 
cooling, and in about three days it will be ready to be cut into slabs and bars for | 
use. When the soap is required for coarser purposes an inferior curd or white 





753. N. THOMPSON, Abbey Gardens, St. John’s Wood, London, ** Connecting the 
ends of pipes and tubes.”—Dated \5th March, 1867. 

For this purpose a flange or surface is fixed or formed around the extremity 

of each of two pipes or tubes to be 


support the elastic ring or washer all round, and prevent tt being forced out- 
wards by the pressure of the contents of the pipes or tubes ;.or the elastic ring 
or washer may be fitted into a groove. The two flanges or surfaces are 
pressed ihe one towards the other by two cams or eccentrics carried by lugs on 
opposite ends of the rim of one of the flanges. The cams or eccentrics turn 
upon studs fixed in the lugs, and they are connected with one handle by means 
of which they may be moved simnitaneously. The arrangement is such that 
when the handle lies along close against one of the pipes or tubes, and parallel 
to it, the cams or eccentrics carried by this pipe or tube are so turned as to 
bear firmly on the back of the flange or surface in connection with the other 
pipe or tube, and they may enter small hollows or recesses therein, and the 
elastic ring or washer between the two flanges or surfaces. is then strongly 
compressed, and so the joint or connection is made. When, however, the 
handle is turned down so as to project at right angles to the pipes or tubes, the 
cams or eccentrics are so placed as to relicve the pressure on the flanges or 
suriaces, and the pipes or tubes may then be separated the one from the other. 

789. C. ALLHUSEN, Newcastle-upon-Tyne, ** Treating small pyrites and pyrites 

dust so as to obtain sulphur therefrom.”—Dated \9th March, 1867. 

In performing this invention the patentee places the small or fine pyrites 
and pyrites dust to be operated upon upon plates or trays of metal, earthen- | 
ware, or other suitable substance. The plates or trays are iatroduced into the 
ordinary pyrites furnaces or burners, and are placed in a suitable position 
therein at such a distance over the burning pyrites (about twelve inches has been 
found to be the most ‘suitable distance, as that the flame and heat from such 
burning pyrites shall operate upon the plates or trays sufficiently to cause the 
combustion of the small or fine pyrites dust placed on the said plates or trays. 
The sulphur fumes produced by the c of the «mall or fine pyrites or 





pyrites dust are conveyed to the leaden chambers by the ordinary burner pipes 
or channels of communication between the burners and the said leaden 
chambers. 











Parsons’ Patent Bouts.—In THE ENGINEER for the 5th of 
July last we described and illustrated a bolt, the invention of Mr. 
Parsons, of novel and peculiar construction, which promised to 
overcome all existing difficulties in securing the nuts of fish-plate 
bolts. On Tuesday last several engineers and gentlemen connec- 
ted with science met at the works of Messrs. Burton, Sons, and 
Waller, in Southwark, to witness some practical trials with these 
bolts. In order tocarry out the experiment trials as fairly as pos- 
sible the bolts were tested under conditions similar to those to 
which they would be subject on a line of railway. A block of 
wrought iron 3in. thick, and having a hole through it, received the 
bolt, a loose steel washer was then passed over the thread of the 
bolt, and a hardened steel nut was screwed fairly home. The 
screwing up was then continued with a 3ft. spanner until the bolt 
was brokenr Six bolts were tried on Tuesday, four of them being 
made on Mr, Parson’s plan, and two on the ordinary principle. 
The whole six bolts were made from the same bar of best 8. C. 
iron, they were jin. in diameter, had a length of 3in. between 
head and nut, and were tapped with Whitworth’s thread, and 
turned togpnge. No. 1 tried was an ordinary bolt, whichybroke 
through the thread at two turns of the spanner, thus showing 
that that part represented the maximum strength of the bolt. 
No. 2 was a patent bolt, having the area of the shank slightly less 
than that of the threaded part. This bolt broke in the shank, as 
might be expected, but not until it had submitted to five and three- 
quarter turns of the spanner, which gave the shank a considerable 
extension and twist. In No.3 bolt, which was a patent one, the 
area of the shank was slightly in excess of that of the thread, and 
it accordingly broke through the thread after five and a-half turns. 
No. 4 was an ordinary bolt, which gave out through the thread 
at two and one-eighth turns, No. 5 was a patent bolt which re- 
| quired four and three-quarter turns to break it through the | 
| thread. No. 6, also a patent bolt, was as nearly as possible of 





| equal sectional area in the shank and in the thread, and gave the | of the boroughs which will have a third member. 


| best result, breaking through the shank at six and a-quarter turns. 
These results may be considered as highly satisfactory, not only as 


| amount of work can be obtained. In every case the stretch and elasti- 
city of the patent bolt exceeded those of theo bolt. Now if we 
the effective work of a bolt by the strain it will endure, 
multiplied into the distance it will stretch with this strain before 

| breaking, we shall at once see that the patent bolts present great 


bolts. One of the most important points is 


| odveaenerenaney ® 
that in fish-bolts this elasticity is brought into play to lock the nut, 

and thus to obviate its tendency to become loose. We unders d 

that the cost per ton of these bolts in quantity will not exceed 

| that of ordinary bolts, and as there is 10 per cent. of metal less 
in the patent fish bolts of average length than in the others it 
follows that{they will come out cheaper, as there will be a greater 
number to the ton, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM WOLVERHAMPTON, AND 
' (From Correspondent, ) 

FinisHep Iron: Quietude Prevalent: Results of the Ii to 
Trade Two Months ago: ints of Crderaing sn Foren 
Markets: Sheets and Rods in i : Steady Demand 

Good: ** 


Raiioay Fasecange Sling Actively: Pe Iron: Dill'af Beles 


Good 
Serence of Manufacturers and others to be held in South 
shire: As applied to the Iron Trade—REPRESENTATION OF THE 
Iron TRADE IN PaRLiaMenT — LocaL HagpWARE TRADES: 
Birmingham, Wolverhampton, Bilston, Willenhall, Wednesbury, 
Westbromwich, Walsall, Dudley, and surrounding Districts— 
EXcITEMENT IN THE GUN TrapDE — A VALUABLE RirtE: Zo 
Whom shown—F alLUREIN BIRMINGHAM—ASSOCIATED CHAMBERS 
or CoMMERCE MEETING. 
QuIETUDE continues to prevail throuzhout the ironmaking: dis- 
tricts of South Staffordshire and East Wossssteshion The orders 
that are being received are unequal in value to those that are 
worked out, notwithstanding that the specifications which 
may be looked for as the result of the transactions at the ey 
—- are by this time in hand. The decided impetus whic 
the e received about two months ago has afforded work for the 
mills and fo. even up to the present time, but in no week 
since that earlier time has there been fewer orders on the books 
than now. One of the immediate results of that impetus was to 
enable certain makers, who were selling at extremely low prices to 
consumers at Semaydchiay to raise their rates, and the figures 
to which ary were then put up still prevail. It is hoped 
that it will be possible to maintain them, but that it will 
be so ible is beginning to find expression as a query. 
Complaints- are very loud on the part of firms of the 
highest standing that others of almost equal note are sending iron 
abroad, and to the United States in particular, on terms which 
| leave an unduly wide margin between them and the orthodox “‘ list ” 
rates. The explanation is supposed to be that the iron is not of 
the qualiy which is generally understood to be implied in the 
brand of the makers in question. There is also reason to suppose 
that some North Staffordshire iron is going out to the States as of 
South Staffordshire juality and make. If this be so it would be 
: easy for exports of alleged South Staffordshire iron to compete in 
price with: makers of bona jide South Staffordshire bars on the 
other side of the Atlantic. The demand for rods keeps up. The 
quantity of that description now being made is large; it is required 
not alone for export to the East, but also for use in the nail. 
making districts of our own country. The demand runs chiefly 
upon the less valuable descriptions. Sheets are still in fair 
request, alike for the foreign—chiefly Indian—and for the home 








soap may be used, and other sott animal fat may be substituted for lard. | markets, and they are wanting both black and also galvanised. 


Strips and hoops are in good request, the former chiefly for home, 
and the latter for foreign use. The firms who are accustomed: to 


anges or | Make a first-class quality of iron for boiler making, and who do 
surfaces towards each other, an elastic ring or pa Borne, tery odd | business with the boilermakers direct, are experiencing a steady 
them, the requ rec joint or connection is made A rim is formed in connection | demand for that description of iron, and the 
with the flange or surface at the end of each pipe or tube; it passes about half) plates are here and there well off in their plate mills for iron 
round its outer edge, and when the pipes or tubes are put together tne rims may | required immediately. 


roducers of girder 


“Rounds” of the sizes and kind mostly 
used in the production of railway fastenings are selling actively at 
some establishments, chiefly to local makers of those articles, 
which are intended principally for Indian railways. 

Pigs are selling in only rare instances, but prices remain firm 
because of recent sales, They may be quoted at :—Common forge 
£2 7s. 6d. to £3; mine pigs, £3 7s. 6d, to £3 12s, 6d.; Earl o 
Dudley’s, £3 17s. 6d.; hydrates, £4 to £4 5s.; foundry, £3 to £4; 
cold blast, £4 5s. to £4 10s.; Clevedon, No. 1, 17s.; No. 3, 
£2 15s.; ditto, forge, £2 14s.; North Staffordshire, £3 to £3 5s. ; 
and hematite, £3 10s. to £4. 

The best ironstone continues in good request, and for some 
qualities offers that would have been accepted at quarter day are 
now being refused unless at an advance. 

The report from Dudley is :— ‘* West of this town the mills, 
with the exception of the large ones, and forges have been in gear 
all the week. The demand for strips and hoops has increased, and 
some good orders have come to hand for this class of iron during 
the last few days. Things in some departments look better, but 
the millmen have still great reason to complain of the shortness 
of orders for plates. The demand for pig iron continues somewhat 
encouraging, and prices are a shade firmer than they were, more 
especially for good qualities, There is a growing demand for coal, 
and the strike in Derbyshire drives some customers into these 
districts for a supply, but our own consumption precludes them 
from getting what they want. The requireneénts of the various 
works of this locality, combined with the demand for the midland 
counties, has kept the coal trade good during the summer, and as 
the winter approaches the requirements continue to increase. 
Gubbin and white ironstone are in good request at our last quota- 
tions. The demand for labour for out-door operations is much 





less than it was during the summer, and there is no prospect of | 


immediate improvement,” 

Another conference on the subject of the Factory Acts Exten- 
sion is to be held in Wolverhampton on Monday, November the 
19th, under the presidency of the Barl of Lichfield. The princi 
subject for discussion will be the extent of school accommodation 
in the district for the children who will be thrown out of employ, 
and the means to in making up the probable deficiency. 
Mr. Baker, her Majesty’s inspector of factories, will probably 
present, and the conference is expected to be largely composed of 
the ir ters, facturers, and others interested in this im- 
portant question in that part of the kingdom. 

In the iron trade the chief department which will be most 
affected by the Factory Acts is that where hoops and rods and 
the other kinds of small merchant iron are rolled. There the 
greater part of the children under thirteen years of age are em- 
ployed, and it is stated, with great show of reason, that the agility 
required would not allow adults to do the work now performed by 
boys. It remains to be seen, however, whether machinery cannot 
be far more extensively adopted than is the case at the present 
time, and it seems probable that some labour appliances will be 
devised by which the work now done by children from eleven to 
thirteen years of age will be performed mechanically. 

During the discussion upon these measures in Parliament great 
necessity was shown for the presence there of men familiarly 
acquainted with the wants of such a district as this, for instance, 
In the next Parliament there will be a greater necessity than ever 
for the presence of men, who, employers themselves, will be able 
to pronounce practically upon the wants or the claims of operatives. 
Staffordshire, it will be rem2mbered, is one of the counties which 
| will have a third division under the new bill, and Birmingham one 
The trades 





| unionists intend to make a great effort to get one of their order in 


| for Birmingham. Of the tour members who. now represent 


| demonstrating the superiority of Mr. Parsons’ bolts over those of | Staffordshire, only one (Mr. W. O. Forster), is connected with the 
| ordinary form and of the same metal, but as determining the | trade of that county. certainly 
| relative proportion of shank to thread, from which the greatest make an effort to get ene of their o 


masters sho’ 
in for thé new division. 
| We are glad to perceive that a well-known member of those trades 
is Un ee to be pyt in nomination., , We say this much 
without any reference to politics, for we are ignorant of what the 
principles fan yf are of gentleman in question. Our remarks 
are called forth by an ment which aj in th 
rs on Wednesday, to the that Mr. , 
olverhampton, h 
date, if before the 


iron and 



















mises of support should f; add 
Mr. Hartley, in addition to the 
known fit: of G. B. and Co., has a large landed pro- 


pe-ty in the country. n ‘ 
Trade in Birmingham and South Staffordshire generally con- 
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tinue: same and the of | culties they will be inthe market for large quantities of shows a profit for the year of £77,571. Messrs. Brown, Wilson, 
better trade dria Biteeswberet year-is fe gh rails and other the number of milesof permanent way | and Co., of London, have erected for the Bridgewater Trust, at 
unencouraging. Home factors are a little more y, | requiring relaying being larger than ever known, and its present — the Duke’s Dock, one of their patent direct-acting steam cranes. 
but their orders are merely to make up sto oe arecareful | state is such as requires almost immediate attention. For pig iron | Among the merits claimed for the crane are rapidity and ease of 
not to make those stocks . There isa eeling exist- | there is a good demand, more es ly the cold-blast makes, and working and absence of friction, consequent on the non-use of 
ing as to the winter trade. are many tending | quotations are fairly maintain | cog-wheels in the most important The cylinders have a 
to produce quietude in the country trade, and very little to brin For tin- the demand has somewhat fallen off during the | stroke of 6ft., and each full stroke lifts.a weight 36ft. On Friday 
abouts reaction. The foreign trade seems to be “though past week, but makers adhere to the list quotations. Mr. Aston, Q.C., and a jury, assessed-the amount of compensa- 
the made during the week was-very indeed. For steam: coal no material change has taken place in the demand | tion to be paid by the Manchester, Sheffield, and Lincolnshire, 
Japon, East India, and the North of in the market | since last week’s report, and the exports keeps t the same, large | the Great Northern, and the Midland Railway Com to 
with a few new orders, indicating a 3 other branches of | quantities continuing to be sent to Adenand Bombay. There isan | Mr. T. H. Syers, ee an — Vp ee aaclegh- 


export trade are in about the same condition as when last referred 
to. Some orders, though not to a very extent, have been 
received from South America, and business the West Indies 
is moderately active. With the United States and North America 
business is quiet. : 

In Birmingham trade is — brisk. The factories are in 
>peration during the usual time, and returns are not so much below 
the average, as might be expected from the general remarks. The 
electro-platers and brassfounders, judging from their reports, do 
not s' 
on hand for jewellery and other fancy goods are scarcely sufficient 
to keep all the operators at the manufactories employed. 

At Wolverhampton the producers of hardware do not net so 
favourably of the position of the trade. The japanners and iron- 
founders are keeping their employés upon *‘short time,” and 
orders generally are scarce. Locks are only moderately demanded, 
but.there is more activity noticeable in the brassfoandry trade. 
The request for edge tools and steel , which has of late been 
in good demand for the colonies, has fallen off now that the Cana- 
dian season is over. Hammers and locks are being largely sup- 
plied, both to this and foreign countries, by manufacturers in the 
northern states of America, at prices, considering the quality of 
the article produced, to astonish English makers. The demand 
for cut nails, washers, and horseshoes is trifling. 

At Bilston the japanners and tinplate makers are en, upon 
goods for the home trade, but the export trade is ] The 
ironfounders are rather better employed, chiefly upon engineering 


work. 

The Willenhall lock trade is dull in all the leading branches, 
and the workpeople are necessarily only partially employed. In 
other industries there is no perceptible improvement. 

In the leading branches of industry in Wednesbury the quietude 
in trade is much complained of. 

At Walsall the gasfitters and lamp and chandelier makers are 
doing only 2 moderate amount of business, even in the very midst 
of the season for such goods. 

The hollow-ware manufacturers of Westbromwich are rather 
better engaged. ' 

At Dudley, and also in the surrounding district, the anvil and 
chain and cable makers are doing a fair amount of business, and 
the business at the foundries is rather improved. For fire-irons, 
shovels, and wrought nails, there is only a slight request. 

The excitment throughout the small arms trade is considerable as 
to whose shall be the gun that the Government will adopt as the new 
arm after they have adapted all the Enfields to the Snider. Mr. 
Westley Richards has a valuable central-fire gun, and so, too, has 
Mr. Thomas Wilson. The former is spoken highly of by General 
Hay and Colonel Boxer, and others, have admired the latter, 
which has also been shown by its inventor to the Emperor of the 
French, and the authorities of Prussia, Austria, and Italy; 
and specimens are being made alike for them and for our own 
armoury. 

The failure of Messrs. C. W. James and Co., hardware mer- 
chants, Birmingham, has been announced by circular to the 
creditors, to whom a proposal for ‘‘ private arrangement” has 
been submitted. The liabilities are not very heavy, but the assets 
are proportionately small. 

At the meeting of the council of the Wolverhampton chamber 
of commerce, held on Friday last, it was announced that the 
associated chambers of commerce intended to hold a meeting in 
November, in addition to the usual annual meeting in February, 
with a view of preparing, before the meeting of Parliament, the 
measures which the chambers of commerce would wish to have 
adopted. The principal question discussed at the meeting of the 
council on Friday last was whether the Wolverhampton chamb: 
represented, and if so, whether it should initiate any subject. The 
questions—railway rates, and of the Trades’ Union Commission— 
were discussed at very considerable length, and it was finally 
decided that the Wolverhampton chamber should not initiate any 
proceedings in reference to these questions, and that the question 
of sending a deputation to the meeting in November should stand 
adjourned until the programme of subjects to be discussed should 
be placed in the hands of the council. 











WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 

THE IRON TRADE: Better Feeling since entering upon the New 
Quarter: Hopes of a Good Demand from America: Shipments 
to the United States: Political Affairs wn Italy Detrimental to 
the Continental Trade: Extensive Demands from India Antici- 


pated ; Commencement of Purchases by the Home Railway Com. | 
panies: Good Demand for Pig Iron—TuE TINPLATE TRADE— | 


THE STeaAM Coat TRADE: No Material Change during the past 
Week—TuE Biatna Works: Negociations for a Sale still 
Pending—THE LLANELLY NEW{DocKs: Giving out Contracts— 
SALE OF THE DyYLAIs IRON AND CoaL WorKS—PRESENTATION 
TO A COLLIERY VIEWER AT OGMORE—THE NEW Dock Works 
AT CARDIFF. 


Since the new quarter has been fairly entered upon there 
can be no doubt that, upon the whole, a better feeling is being 
evinced in the Welsh iron trade, and masters are very sanguine of 
the trade slowly recovering from the effects of the long-continued 
depression, and that gradually a better state of things is approach- 
ing; although at the present time outward appearances at many of 
the works in the district are not such as would tend to strengthen 
such a belief ; but, as previously stated, it cannot be expected that 
the vigour which formerly characterised the trade will return all 
at once after a depression hitherto unparalleled in the annals of 
the iron trade. From America hopes are entertained of a good 
demand springing up, as some of the railway sections in that 
country are run down to a state not at all safe for travelling, and 
some extensive alterations will shortly be made, as the companies 
have found that tinkering their lines costs them more in the end 
than good substantial repairs, if executed in proper time. America 
has hitherto been a tolerably good customer to South Wales, and as 
the companies have a strong liking to the Erie rails made in this 
district, there is a fair probability of their still continuing to 
— a large portion of their future requirements. To the 

Tnited States markets, several cargoes have of late been cleared, 


er very much from an absence of demand; but the orders | 


are a little above the average, and the inland consumption 


| yet improved to the extent it was anticipated 


a sale taking place. . 4 
Some time since it was announced in THE ENGINEER that it was 
in contemplation to commence the new docks at Llanelly without 


contract. having been given to Messrs. Griffiths and Thomas, of 
Newport, whose estimate, exclusive of the gates and outer works, 
amounts to £33,000; and the engineer estimates the entire com- 
pletion of the works at £41,300. 

| The Dylais Coal and Ironworks were on Saturday sold by auc- 
tion by Messrs. Barnard, Thomas, and Co., at the Mackworth 
Arms, Swansea. The works are situate at the head of the Dylais 
Valley, and form an area of about 1000 acres, and there are all 


number of capitalists were 
tition, W. L. Banks, Esq., of 
the purchaser. 

The workmen of the Ogmore collieries have presented a hand- 
some gold watch and chain, of the value of £23, ery OT ~ ff 
an appropriate address, printed in gold on blue satin, to Mr. B. M. 
Gardener, the late viewer, who has left for a more eligible position 
at the Turnhurst colliery, Tunstall, North Staffordshire. In ac- 
knowledging the testimonial, Mr. Gardener referred to the many 
changes that had taken place during the time he had been or 
them; houses had sprung up and a railway had been made, and 
these works and improvements had been effected through the 


romley, near Hereford, was declared 


the works proceeded he thought that seams of coal would be 
found of equal value and thickness to the Aberdare seams, and 
that lower down the valley they would also get the same seams, 


deeper. 
The new dock works at Cardiff are being pressed forward with 
an energy which gives ample promise of their being speedily com- 
leted. The pier is so far advanced that there is every reason to 
Pelieve it will be completed in the course of next year. The basin 
is a more formidable and costly undertaking, and what has already 
been done more clearly illustrates the magnitude of what remains 
to be done. At the present time nearly 400 men are employed 
upon the works, and some idea of the quantity of stone required 
for the work, and now being deposited for use, may be gathered 
from the statement that 3000 tons are brought down monthly from 
the Pwllypont quarries, where 200 men are employed in getting 
out the stone. 
carried out 700ft. to form part of the low water pier, and 400ft. 


embankment of 1300ft. long there are to be 1200ft. more of open 
work, and of this quantity nearly 900ft. of the permanent piles 
have been driven to the required depth. 


about to be made for coaling the steam tugs of the port by the 
erection of a coal tip on the new pier embankment. Mr. M‘Lean, 
the chief engineer of the above gigantic werks, is a candidate for 
the new division about to be created in Staffordshire under the new 
Reform Bill. 

Among the Jatest undertakings in South Wales is that of the 
formation of the Cardiff Engineering Company (Limited), with a 
capital of £20,000, in 1000 shares of £20 





with all the machinery, plant, stock-in-trade, and goodwill of the 
| business of the Messrs. Winby, the old proprietors, who take a 
' large interest in the new concern, and several local gentlemen of 
| position have taken shares and signed the articles of association. 
| 'The Atlas Works have acquired considerable reputation for the 
| manufacture of railway wheels and axles, and if the new company 
| may so determine they will undertake the building of railway 
carry on the real business of engineers and iron and brass- 
founders. 


SCOTLAND: ITS TRADE AND OPERATIONS. 


(From our own Correspondent.) 
THE Giascow Pia IRON’ MARKET—MANUFACTURED IRON—THE 
CoaL TRADE. 
IN pig iron there has been a steady business doing during the past 
week, with but little variation in price. To-day (Wednesday) the 
market was inactive, no transactions sepented, Full quotations 
are as follows:—-Pig iron, mixed Nos., warrants, 55s. 4d. to 








55s. 6d.; No. 1, g.m.b., 55s. 6d. to 55s. 9d.; No. 3, 54s. 6d. to | 


54s. 9d.; Gartsherrie, No. 1, 61s.; Coltness, No. 1, 61s. 6d.; 
Glengarnock, at Ardrossan, No. 1, 59s. The shipments of the 
week are still considerably under those of the corresponding week 
of last year. 


The manufactured iron market steady, with a fair supply of quamaieenan 


orders, Prices same as last quoted. 
Coals have been in better demand both for home use and for 
shipping, the tone of the market has considerably improved, and 


and other engines, carriages, wagons, trucks, and trams, and | 


verage demand from the principal continental markets, but it is | street, for the | 
hot all improbable that 4 en“ plies will soon be required | having to give up his. property and business to these co: 

talian difficult . The clearances to the | who are a! 

Eastern markets continue rather large, and there is no doubt that | occupied by the-claimant’s premises and a number of other shops in 


vitality which has lately set in. At Birkenhead the shipments | 


same. Coastwise the shi ts Pp 
of Welsh coal continue about the meee om savaane | were valued at £500. The Liverpool town 


With to the disposal of the Blaina Works it is reported | the council has borrowed on its water acoc 
deaboagetitions soul going on, and there are strong hopes of sanitary account, £623,755; on various improvement accounts, 


delay. An important step in advance has just been made, the | 


the requisites for carrying on a large iron and coal trade. A large | bi 
resent, and, after a ee compe- | 


enterprise of Messrs. Brogden in working coal in the valley. As | 


although at Black Mill it would be found necessary to sink much | 72,917 tons. 


1 | 
One of the new embankments has already been | at Middles 


or 500ft. further will have to be added to it. Beyond this solid | 


In anticipation of the ; 
speedy closing of the tidal harbour accommodation is at once | 


each, for the purpose of | 
purchasing the Atlas Iron and Steel Works, Canton, together | 





prices are now tendiug upwards, although we can make but little | 
alteration in our prices current:- Coals, main and common hard | 


for shipping, per ton o: 20 cwt., laid down, 6s. 9d. to 7s.; best 
splint, ditto, 7s. 3d. to 7s. 9d.; Wishaw household, for shipping, 
7s. to 7s. 9d.; dross, laid down, 3s. 6d. 5s. 6d.; smithy, per ton of 
20 ewt., 12s. to 15s.; household, best quality delivered per wagon 
of 24 cwt., 12s. to 12s. 6d.; second qualities, per ditto, 9s. to 12s. ; 
quarter best quality, delivered per wagon, 13s.; steamboat, per 
24 ewt., 10s. 6d. to 12s. The advices of coal shipments at the 
principal ports still show an amount considerably in excess of that 
of the corresponding week of last year. 





and there are not wanting indications that next year the con- | 


sumption will largely increase. The aspect of political affairs in 
Italy is just now by no means encouraging to the continental 
trade, but should the proceedings which are likely to arise be con- 
fined to Italy, it is not likely to have any serious effect upon 
business—except so far as war always acts more or less injuriously 
upon commerce, and tends to injure that confidence without 
which trade is sure to flag and become inanimate. The inquiries 
from India lead to the belief that engagements with that coun 

will be somewhat extensive, and already three or four sm: 


contracts are in the market for chairs, axles, &c., which, | 


if they do not come to South Wales, will tend to 
lessen the Sse “nage of other distriets. On home account 
some of the leading railway companies have commenced maki 

purchases, but as yet to no great extent, although it is said that 
one of the works in the district has received an order for rails suffi- 
cient to keep the hands employed for some time to come. As the 
railway companies have nearly recovered from their financial diffi- 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
( From our own Correspondent. ) 


Mersey Docks and Harsour Boarp: Steam Crane for the 


Bridgewater Trust: Railway Compensation: Corporate Finance 
NortH-Eastern District: Railway Work: The Cleveland 
Pig Iron Trade: Miscellaneous—StatE OF TRADE IN SouTH 
YORKSHIRE. 


IT appears that. the revenue of the Mersey Docks and Harbour 
Board for the year ending June 24th, 1867, amounted to £851,811, 
while the expenditure was £848,311, leaving a surplus of £3,500 
to be transferred to the sinking fund. . The total expenditure on 
capital account during the year on land and works at Birkenhead 
| was £355,547, and on the Liverpool side of the river £206,068. 
| General. repairs, &c., to the:docks, streets, railway lines, &c., 


jnvolved an expenditure of £95,525. The warehouse account 


ut to erect a central station and hotel on thesite 


| the street. The original claim was for £12,088; but an award of 
£7500 was made and oe ap The claimant, who will occupy the 
ises for another twelve months, retaining the fixtures, which 
council has been inves- 
| tigating its affairs to asertain how much it owes. It appears that 
account £2,009,994; on its 





| £591,243; and on the’ public ks account £388,550, showing 
'a total sum borrowed of 613,543. Against this, how- 
| ever, there is a direct. set-off of £286,434, which is invested 
in Consols and other securities on the sinking fund account, 
as required by ious Acts of Parliament. This leaves a net 
amount owing by the council of £3,327,108. Since 1864 the 
il has obtained powers to borrow, on improvement and parks 
accounts, £1,850,000, while the actual amount borrowed up to the 
present date has been £810,164, leaving unexercised borrowing 
| powers to the extent of upwards of £1,000,000. 
Messrs. Ho aioe, OR and Co., of Middlesbrough, have some 
work on hand forthe Cockermouth and Workington Railway, the 
i of which are all a and strengthened so as to 
admit of a double line of rails being laid down ; and also for the 
| Annan bridge at Kircudbright. Messrs. Pease, Hutchinson, and 
| Co., of Darlington, are also executing an extensive contract for the 
| new section of the North-Eastern Railway, between York and 
| Doncaster. Some of the girders required for the section are ex- 
| tremely a In connection with the trade of the Tyne, it may 
be observed that there has recently been an extensive importation 
of Swedish iron for the Midland and Yorkshire districts. Further 
quantities of rails will be sent out to Russia this season if steam 
tonnage can be procured.. The Savoie steamer, built and enlarged 
at Hartlepool, and which has 500 passenger berths, has taken in a 
cargo of coal for the Tyne docks and has sailed for the south of 
France. A new timber dock at Hartlepool is nearly completed, 
and in the course of a few weeks deposits are expected to be made 
in it. The Cleveland pig iron trade is considered to be showing 
signs of improvement; stocks are decreasing in the makers’ 
and the railway warrant stores show a reduction this week of 
The number of furnaces in blast in the Cleveland 
district is eighty-seven, while there are forty-six out of blast. 
Messrs. Hopkins, Gilkes, and Co., are preparing to blow in two new 
furnaces, as they find that the production of the one in blast is in- 








| sufficient to meet their requirements for forge and engineering 


| eee - - ; 
| district is considered to be in a less satisfactory state; the plate 


The manufactured iron trade of the north-eastern 
mills are poorly supplied with orders. The foundries of the district 


| are unequally employed; in some cases there is a good deal of work 


going on, but in others men are being paid off and work is scarce. 
The local engineering works appear to have a tolerable amount of 
business on hand. A proposal has been made for the construction 
of an iron pier at Saltburn-by-the-Sea. At a recent conversazione 
rough, Messrs. Bolckow, Vaughan, and Co., exhibited 
a modei of MM. Petet, Gaudet, and Co.’s universal mill for rolling 
iron ers. 

There is little alteration to note in the iron trade of the South 
Yorkshire district; upon the whole there appears to be a good 
deal doing. The demand for steam coal is not so large as it has 
been, and a still further decline is expected from the closing of 
the Baltic ports and the laying up of the steamers trading from 
Hull to the north of Europe. To London and the south a good 
business is being done in silkstones and the best qualities of the 
Barnsley seam; and the trade in house coals is fast assuming its 
usual winter proportions. A full average business is being done 
with Lancashire in engine fuel and slack. 








PRICES CURRENT OF METALS. 




















1866. 
CopPpER—British—eake andtile,; £ 8. d. £4.4);£%8.d. £ 8 @, 
75 0 0.. 76 © 0} 83 O 0.. 86 00 
77 0 0..78 0 0] 86 0 0.. 89 0 9 
79 0 0.. 80 0 0) 8 0 0..91 0 0 
84 0 0.. 86 0 0} 93 0 0..95 0 0 
81 0 0.. 8 0 0} 83 0 0..89 0 0 
729 0.. 0 0 0} 80 00.00 0 
68 0 0.. 0 0) 75 0 0.. 7510 0 
76 00.. 000) 0 0 0 
007 0 073} 0 O 74 0 0 8} 
215 6cash 2139 cash. 
610 0...7 0 O} 7 0 O04 715.6 
514 0.. 6 0 0] 6 0 0.. 615 °0 
710 0.. 0 0 0) 8 5 0. 810.0 
515 0.. 6 0 0} 510 0. 515.06 
single 9 5 0. 910 0} 1010 0.000 
Hoops, first quality..........| 8 5 0.. 8310.0) 910 0. 00 0 
Wabccctccoccoesccescee:| 4 1 O.6.9 8 Ol 8 8 Osco 8 Wx8 
Swedish 10 5 0.. 1010 0} 1010 0,.. 11 5 O 
LEAD, Pig, Foreign, 19 5 0...0 0 0] 1910 0, 19 12-6 
English, W. B. 21 0 0.. 0 O 0] 2210 0,, 2215 0 
Other brands . 19 7 6..19 10 0) 20 2 6..20 5 O 
Sheet, milled 2015 0.. 0 0 0} 21 00.000 
Shot, pa’ 2300.000% 00,000 
Red or 21 00.. 0 0 0} 22 00..00 0 
White, dry...ssccccescccsese | 29 0 0.. 29.10 0] 32 0 0... 3210 0 
ground in Oll....-ccccesse. | 28 0 0.. 30 0 0) 30 0 0., 32 0 0 
ecccccccccccee | 25 0 04. 0 O 0] 2415 0.. 25.0 0 
per bot. 6170. 000) 700.000 
| SPELTER, Silesian, 2112 6.. 2115 0} gl 0 0., 0 0 6 
English sheet ..... 28 0 0.. 0 0 0} 988 00. 000 
White zinc, 000.000; 000.000 
STEEL, Swedish faggot 000.006) 000.000 
KOGeccccccccccccce 15 5 0, 15 10 900. 000 
TIN, 000.000; 400.410 
teocccoccee| 4 919.6. 410 +] 31810... 0 0 0 
For arrival cccccecoccccee| 411 0.. 411 tv] 0 0 0...9 0 0 
English DIOcKS ..sccccscssese| 415 0. 416 0} 42 0... 45 0 
Bare ccocccccccccccccccce | 416 0.6. 417 0] 43 0.4. 4 6 O 
in 418 0.. 419 0} 450. 48 0 
TINPLATES, per bx of 225 
IC CobC.cccccccccces §3:'@.. 32 8 OF. 1 4 Ooe-1 FT O 
IX ditto.. 1 9 6...112 0} 110 0.1. 113.0 
IC charcoal’. oe 1 0.. 110 0} 112 6. 113 0 
TX ittO..cecces-coccecsccce 115 0.. 116 O|] 118 6... 119 0 





PRICES CURRENT OF ——s. 





1867. 1866. || : A 
Per losd— £04 8 |4 & £ 4,|| Perload— 22464: 42646 
coves + 9 01010 | 9 0 1010 || Yel. pine, per reduced 0. 
3 0 410] 3 & 415 || Canada, ist quality 17 01810 17 019 10 
-215 40) 215 3 2nd do... 11101210 12 014 0 
-0 0 0 O| © O O O || Archangel, yellow 11.1013 0 12 013 0 
-5 5 510| 510 6 0 || 6. Petersburg yel.. 1010 11 0 101012 0 
+ 310 410] 4 0 410 || Finland ....... 8 090 8 6 910 
+0000] 00 0 O||M 000 
+ 310 5 0] 310 5 0 9 01010 
+ 310 6 0} 310 6 0 | 8 © 810 
2 0 8 0} $10 315 91011 0 
«8 0 310) 3 0 810 91010 10 
° 38 038 5) 3 0 310 
sccseeee 3 0 3 51118 2 8 22 0) 18 093 0 
rd. ae 610 81 
yh 50 5060 
rd pinged 00010000 4) ow 14 
Lathwood,Dantafm. 410 5 0/ 5 0 510 
St. Peter's 610 710) 7 0 710 0} 86 085 0 
orl ah ede Fa 131019 © || Baltic crown i ste 
Q , whtspruce ec 
Stern whtaprace 13.1015 10/13 015 0 || pipr ccsc-- } 110.0190 01180 2000 
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ON THE THEORY OF A CLASS OF AIR EN” 
GINE 


By W. J. Macquorn Ranxiyg, C.E., LL.D., F.R.S. 
(Concluded from page 142.) 

17. In the following additional example of the applica- 
tion of this theory, pe and volumes supposed to 
be successively assumed by the air approximate to those 
which exist in Mr. Shaw’s engine at the Paris Exhibition, 
as inferred from the drawings and other information 
published in Tue Eneiveer. The limits of pressure are 


supposed to be as follows:— 
Ib. on the 
square foot, 


Lower limit, one atmosphere, O E = 21163 
Upper limit, two atmospheres, O F = 4232°6 


The calculations, as before, are made as if for 1b. 
avoirdupois of air; but they are applicable, without any 
error of practical importance, to so much of the gas from 
the furnace as is produced by the supply of 1 lb of air. 

18. The volumes successively occupied by 1b. of air 
are determined as follows :—E D represents the volume of 
1lb. of air on being drawn into the compressing pump. 
The atmospheric temperature is assumed to be 50° Fah., that 
is, D = 511°'2 Fah. absolute temperature; consequently, 
as in the previous example, Article 13, 

ED = 53:15 x 511°2 + 21163 = 12°84 cubic feet. 

F A represents the volume to which the air is compressed 
in raising its pressure to two atmospheres. Supposing the 
air to be perfectly dry, and no heat to be lost by conduc- 
tion, the ratio in which the air is compressed is calculated 





as follows:— 
1 1 
FA _ [OE)\ Tas — (.)* —0°6112: 
ED (5 F) 7 ied 
consequently, 


FA = 12°84 x ‘6112 = 7°848 cubic feet. 


F Brepresents the volume occupied by the air, still at the | 
pressure of two atmospheres, after it has passed through | 
the furnace into the working cylinder, at the instant when | 
its admission is cut off. From the drawings published in 
Tue EnciIneer it appears that the cylinder is about | 
double the capacity of the compressing pump, and that the 
cut-off takes place nearly at three-quarters of the stroke; 
therefore, we will suppose the air to occupy, at that instant, 
once and a-half its original volume, that is to say, 


73= < ED = 19°26 cubic feet. 





EC represents the final volume to which the air ought to 
be expanded, in order that as much work may be obtained 
from it as possible: that is to say, it is the volume which 
the air would occupy supposing it to be expanded until its 
pressure fell to one atmosphere, the air being perfectly dry, 
and no appreciable quantity of heat lost by conduction. 
This is calculated as follows :— 
20. 2)... A 
FB FA 0°6112 
EC = 19°26 x 1°636 = 31°51 cubic feet. 
In the actual engine the expansion is not carried quite so 
far; and the volume to which 1 lb. of air is actually ex- 
nded is EG = 2 ED = 25°68 cubic feet, or nearly so. 
he efiect of this is a loss of work, represented by the area 
of the triangle GHC; but that is a small fraction of the 
whole work done; and, in the first instance, the efficiency 
of the engine will be calculated on the supposition that the | 
air is expanded down to the atmospheric pressure. 

19. The temperatures successively assumed by the air 
are calculated in the following manner, the air being 
supposed perfectly dry :—The upper limit of temperature 
is that corresponding to the point B in the diagram: that 
is, to a pressure of two atmospheres, and a volume of once 
and a-half the original volume; therefore, the upper limit 
of absolute temperature is 2 x 15 = 3 times the Xbso- 
lute temperature of the air when first drawn into the com- 
pressing pump, that is to say— 

B= 3D = 1533°6 above absolute zero. 
The temperatures at the end of the compression A, and at 
the end of the expansion C, are calculated by the formule 
already given in Articles 5 and 7, and illustrated in 
Article 13, and the results of all those calculations are 
shown in the following summary. Ratios of absolute 


= 1°636; 


temperatures :— 
B — Ax }-2904, © — DP ~ 0818); 
C D B A 
BC ~— 9454, A =P ~— 0-074 
A Dv b Cc 
Temperatures in degrees of 
Fahrenheit. 
Absolute Ordinary 
‘ scale. scale 
Beginning of compression . D=SiP°Ps ss, | 
End of compression A = 624°9 += 163°7, | 
Cut-off . . B= 1533°6 1072°4, | 
End of expansion C= 12546 7934. | 
! 
| 


20. The work per pound of air expended in driving the 
compressing pump is represented by the area F A D E; the 
work per pound of air obtained in the working cylinder, by | 
the area F BC E, supposing the expansion continued to the | 
point C; and the indicated work per pound of air by the 
area A BC D. These quantities are calculated as follows :— 


Foot-lbs. 
per !b. of 
air. 
FADE = 183-45 (A — D) 
= 183°45 x 113°°7 = 20858 





FBCD = 183-45 (B— C) 
= 183°45 x 279°°0 = 51182 
ABCD = 183-45(A— D — B + C) 


= 183°45 x 165°°3 = 30324. 


This result corresponds to an expenditure of perfectly dry 
air at the rate of very nearly 65 lb. per indicated horse- 
power per hour. 

21. The efficiency of a theoretically perfect heat engine 
working between the limits of temperature B and D 





pay of the air passing from the compressing pump 
e 


D gett 


would be 1 — § z 


7,333,333 aed eyes as the duty of 11b. of pure carbon, 
and 0°27 Ib. as the consumption of pure carbon per indicated 
horse-power per hour. 

22. The expenditure of heat per pound of air, without a 
regenerator, in the engine under consideration, is the 
quantity of heat required in order to raise the air from the 
temperature A to the temperature B under a constant 
pressure. The heat lost per pound of air is the quantity 


=li— 


; » corresponding to 


H 
Fi 


nN 














] 
Oe ee 


of heat given out by the air under a constant pressure in | 
falling from the temperature C to the temperature D. The 
following are those quantities of heat expressed in foot- 
pounds:— : 


Foot-Ibs. 

Heat expended per pound of air, 183°45 ) 26. 
et) = 18889 x 90807 =... ne 

eat lost per pound of air, 183°45 _ 

(C—D) = 18945 x 7434—=, .. ¢ 136 377 
Difference, being the heat transformed into 

mechanical work, per pound of air (as 30,324 

above) 


The efficiency of the fluid without a regenerator has the 
following value :— 
Cc 


279 __ 30324 
B 1533°6 166701 
and supposing the fuel to be pure carbon, and the losses by 
conduction and imperfect combustion to be insensible, this 
would give, for the duty of 11b. of carbon, 
11,000,000 x 0:1819 = 2,000,900 foot-pounds, 
and for the consumption of fuel 0°99 Ib. of pure carbon per 
indicated horse-power per hour. 
23. The effect of a perfect regenerator would be, by 
means of heat taken from the escaping air, to raise the 


= 01819; 





to the furnace from the temperature A to the temperature 
C, and so to save the quantity of heat whose mechanical | 
equivalent is, 
» 183°45 (C — A) = 183°45 » 629°°7 = 115,519 foot-lbs. 
Thus the total expenditure of heat per pound of air would | 
be diminished to 

183°45 (B — C) = 183°45 x 279°°0 = 51,182 foot-Ibs., 
and the heat lost per pound of air to, 

183°45 (A — D) = 183°45 x 113°°7 = 20858 foot-Ibs., | 


| leaving, as before, for the heat transformed into mechanical | 


work per pound of air, 30324. The efficiency of the fluid 
with a perfect regenerator would have the following ' 
value :— 


A 


A_ 9087 _ 50324 
B 1533°6 51182 
and supposing the fuel to be pure carbon, and the losses 
by conduction and imperfect combustion to be insensible, | 
this would give for the duty of 11b. of carbon :— 
11,000,000 x 0°5926 = 6,518,600 foot-lbs., 

and for the consumption of fuel 0°305 pounds of pure carbon 
per indicated horse-power per hour. From this, and the 
result of the calculation in the preceding article, we find, | 
for the theoretical saving of fuel by the use of a perfect 
regenerator, 69 per cent. 

24, From an experiment, cited by Mr. Shaw in a letter | 
which appeared in THe Enotyeer of the 30th August, it 
appears that the saving of fuel in his engine, when the feed | 
air was passed through the regenerator, was 39 per cent. of 
the expenditure of fuel when the regenerator was not used. | 
That conclusion is arrived at as follows :—With a certain 
fixed quantity of fuel the engine ran without the re- 
generator three hours and forty minutes; with the air | 
passed through the regenerator, six hours; whence we have 
the following proportion rate of consumption of fuel 
with air in regenerator—: rate of consumption of fuel 
with air in regenerator, :: 6: 3%::18:11:: 100: 61; 
so that the saving was 100 — 61 = 39 per cent., or 
nearly six-tenths of the theoretical saving by a perfect 
regenerator. 

25. When the regenerator is used by keeping it filled 
with water,and sending the steam from that water to 
mingle with the air which is being fed from the air pump 
to the furnace, it is impossible to save more than one-half | 
of the theoretical saving due to a perfect regenerator. 
For the saving of heat effected by the water regenerator, 
as it may be called, is equal to the quantity of heat which | 
would be required to raise the mixture of air, steam, and 
other gases by which the engine is driven from the 
temperature at the end of the compression (denoted by A), 
to the temperature at which the steam comes from the 
regenerator. But the waste gas, when it finally escapes, 
is either at the temperature of that steam or at a higher 
temperature; for example, in Mr. Shaw’s engine, according 
to an account of its performance published in ‘ux 
Eneryeer for the 5th July, page 6, it is stated that the 
temperature of the escaping gas was 260° Fah., while, as 
the pressure in the furnace was two atmospheres, the 
temperature of the steam coming from the regenerator 
must have been 249° Fah., being the boiling point corre- 
sponding to that pressure. Therefore, the Feat which 
goes to waste, owing to the elevation of the temperature 
of the waste gases above the temperature of the air at the 
end of the compression, is equal to or greater than the 
heat saved by the water regenerator; therefore, the heat 
saved by the water regenerator cannot exceed one-half of | 
the theoretical saving of heat by a perfect regenerator. 


is cai 





= 05926; 





In the example to which the preceding calculations refer 
the theoretical saving of heat i a perfect regenerator is 
found to be 69 per cent.; therefore the heat saved by a 
water regenerator cannot, in the example taken, be greater 
than, and must in practice be less than, 34} per cent.; 
and this, in fact, is the theoretical limit of the saving by 
the water regenerator under the circumstances of the 
example. It corresponds to a theoretical consumption of 
fuel at the rate of 0°99 x 0°655 = 0°65Ib. of pure carbon 
per indicated horse-power per hour; being a mean between 
the consumption without a regenerator and with a perfect 
regenerator. 

26. According to the letter of Mr. Shaw, already quoted, 
the actual saving of fuel by the use of the regenerator or 
auxiliary heater filled with water was about 21 per cent. 
That conclusion is arrived at as follows :—With a certain 
fixed quantity of fuel the engine ran without the regene- 
rator, three hours and forty minutes; with the water re- 
es, four hours and forty minutes; whence we havethe 

ollowing proportion :—Rate of consumption of fuel without 

regenerator : rate of consumption of fuel with water in regene- 
rator :; 4% : 32:: 14:11: :100:79;s80 thatthe saving was 
100 — 79 = 21 per cent., or six-tenths of the theoretical 
limit of saving by a water regenerator. 

27. Itis to be observed that by the introduction of steam 
into the furnace the temperatures in the working cylinder, 
of which the highest a pron are denoted by B and C, 
must be pods. ee fs lowered as compared with what 
those temperatures would be if the air were perfectly dry. 
It is impossible to compute those diminished temperatures 
in the present example without the help of additional ex- 

rimental data. It is very probable that, notwithstand- 
ing the loss in point of economy of fuel by using water 
instead of air in the regererator, it may in practice 
advantageous to do so for the sake of moderating the 
temperature in’ the cylinder, and diminishing the difficulty 
of preserving the working parts from injury by the heat. 

28, According to the statement in Tux Encinerr of the 
5th July, page 6, the rate of consumption of fuel in 
Mr. Shaw’s engine, with water in the regenerator and a 
pressure of two atmospheres, was 1'4Ilb. per indicated 
horse-power per hour. According to the computation in 
Article 25 of this communication, the least possible 
theoretical value of the rate of consumption of pure carbon, 
under those circumstances, is 0°65]b. per indicated horse- 
power per how. The difference represents the loss arising 
from impurity of fuel, imperfect combustion, conduction, 
radiation, imperfect action of the regenerator, incomplete 
expansion, and other causes, and its proportion to the 
least theoretical consumption of fuel is not very different 
from the corresponding proportion in Stirling’s and 
Ericsson's engines. 

29. The experiments on the comparative economy of 
fuel with air and with water in the regenerator have no 
bearing on the question, whether, as stated in the second 
law of thermodynamics, the greatest cea — of 
work obtained to heat expended, when working betwecn 
given limits of temperature, depends on those limits alone 
and not on the substance employed. In order to test that 
law experimentally, the two substances compared with 
each other—such as air and steam—should receive and 
give out heat either at the saine pair of temperatures, or at 


| a pair of temperatures which, as reckoned from the absolute 
| zero, bear the same proportion to each other ; and each 
| substance should have its pressure, volume, and rate of ex- 


pansion regulated in the manner most favourable to the 
obtaining cf the greatest quantity of work between the 
given limits of temperature. Those conditions cannot 
possibly be fulfilled when a nasa pas and a vapour 
are mixed together. The difference of the treatment 
required by air and by steam respectively, in order to fulfil 
those conditions, has already been illustrated in THE 
Eyorneer for the 2nd of August, page 85. In the ex- 
periments now referred to the greater part of the heat 


| expended on the water was received by that fluid at the 


temperature of 249° Fah., being actually lower than the 
temperature at which the steam and air went to waste 
together, viz. 260° Fah.; whereas, when the air was 
perfectly dry, it must have received all the heat expended 
on it at a series of temperatures whose mean value (in 
1637 + 1072°4 — gj g0.95, 
2 

Moreover, in order that we may obtain from steam the 
greatest possible quantity of work between given limits of 
temperature, a certain rate of expansion is indispensable, 
which is always a large quantity; in the present case the 
rate of expansion is only about 1}. 


Fahrenheit’s ordinary scale) was 


For an example of 
the proper method of experimentally testing the second 
law of thermodynamics, reference may be made to a paper 
by M. Gustave Adolphe Hirn, published in “ Cosmos,” for 
1863. 

30. The conclusion, then, to which all the preceding 


| investigations tend, is that the air engine is capable of 


a higher degree of economy than the steam engine, not 


| because air, working between given limits of temperature 


can transform a larger proportion of heat into mechanical 
work than steam or any other fluid working between the 
same limits, but because air can be used with safety at a 
higher temperature than steam, and because in the air 
engine the gases from the furnace can be used directly to 
drive the piston, thus saving much of the heat which goes 
to waste when the fluid which drives the piston is heated 
in a boiler or other vessel divided from the furnace. 

(For illustrations of the same principle, founded on 
Stirling’s and Ericsson’s engines, reference may 
made to a paper read to the British Association in 
1854, and published in the “Edinburgh Philosophical 
Journal,” for 1855, entitled, “On the Means of Realising 
the Advantages of the Air Engine.”) W. J. M. RB. 

Glasgow University, 1867. 








Sovutn KENSINGTON Museum. Visitors during the week ending 
2nd November, 1867 :—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., 9823; on Wednesday, Thursday, and 
Friday, admission 6d., from 10 a.m. till 4 p.m., 1328; total, 
11,151; average of corresponding weck in former years, 10,488; 
total from the opening of the museum, 7,049,570. 
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ENGINEERING WORKS UPON THE MARITIME 
SEINE AND ITS ESTUARY. 

We have, in previous articles, described some of the 
most remarkable of the recent works of French engineer- 
ing for the utilisation of the rivers of northern France, 
including, as chief of these, the Seine. It remains for us 
to refer more briefly to some of the great works which 
have been executed by the state upon the lower portion of 
that river, Za Seine Maritime. 

The position in which the capital city of every great and 
old country is found has never been a matter of choice, or 
selected with regard to the advantages that nature might 
have affored for a future great commerce, or even extend- 
ing domestic trade. All such cities have grown out of 
small beginnings, like the nations themselves, and the early 
necessities of sustenance, coupled with military considera- 
tions and the policy of rapine, have been almost the only 
guiding thoughts which have decided their positions, 

What were the inducements which caused the Roman 

overnors of northern Gaul to choose Lutetia for their 

ead-quartors it is useless for us to inquire now, though 
we can easily trace to this circumstance, or perhaps to the 
same causes which led to it, that chain of historical events 
which have evolve upon the same enlarged site, the 
Paris of to-day. <A different train of historic causes pro- 
duced the enlargement and growth of Rouen into a grand 
old medieval city, lower down upon the same river, 
which Napoleon the Great is said to have declared 
was but a highway, connecting, as parts of one great town, 
Paris, Rouen, and Havre, the latter the common seaport 
for all. Had it not been, however, that Paris and Rouen 
had grown to be great cities before their maritime com- 
merce becime great, and that they were united by the 
lower Seins, the navigation of which is free from great 
natural o:s‘acles, the estuary of the river, or the mari- 
time Seine would, beyond doubt, have long ago ceased to 
be navigate | or navigable, and perhaps have become as 
little frequ: ited now by shipping as is the mouth of the 
adjacent iti'ver Dives, whence the flotilla of Duke Wil- 
liam set ont, as some think, for the conquest of England. In 
medizval t' mes, and far later, the estuary of the Seine had 
a most evil reputation with mariners. A rapid and capri- 
cious tide s veeps past its mouth. Sand, mud, and com- 
minuted clidk—brought up by the seas raised by the 
winds blowing from the English Channel round three- 
fourths the circle of the compass—were heaped up at its 
mouth in irregular and ever-changing banks. The estuary 
itself, by naiure compelled to take the form of a succession 
of ever-wilening zigzags, with headlands separating wide, 
shallow, aud mud-encumbered bays, or rather lagunes, 
presented, as a navigable channel, nothing but a sinuous 
track between banks dry at low water—meaning at half 
tide—the positions of which were unmarked, and con- 
stantly shifting. 

The movements of the banks were accordant with no 
known law which the pilot or mariner could observe; on 
the contrary, each fresh combination of storm in the 
Channel, from some new point of wind, at some particular 
state of tide, or in some state of flood or drought in the 
river, s‘emed to produce upon the state of the banks ex- 
isting ut the previous moment, changes in themselves new 
and unforeseen, The main current of the river wandering 
amongst these banks produced in many places twisting 
eddies of the most formidable character. The writer him- 
self remembers, as late asin 1829, when a boy, having been 
carried on board a small steamboat which brought pas- 
sengers across from Havre to Honfleur, which, in the 
middle of a calm and sunny summer’s day, was suddenly 
thrown upon her beam-ends by encountering one of these 
eddies, aud, had it not been for the prompt aid of fishing- 
boats close by would probably have gone to the bottom. 

From the commencement of the reign of Louis XV. this 
state of things at the mouth of the Seine was a subject of 
solicitude to successive Governments of France. But, 
prior to Louis Philippe’s time, the principles even of 
estuary improvement were but ill understood; and, though 
projects were talked of, the incapables of the old kingly 
race though they squandered millions upon palaces and 
gardens, purcs au cerfs and. mistresses, had neither in- 
tellect nor self-denial enough to expend for the benefit of 
the people, upon such works as river improvement some of 
the taxes corveéd and wrung from their industry. Ship- 
wrecks upon the posees, or higher banks, and upon the far 
larger and more p mre traverses, or low banks that were 
never dry, even at low water, were so common, even after 
the time of the great revolution, that, for ships of from 100 to 
200 tons burdeu—the largest that then could get up to Rouen 
—the usual rate of freight was ten francs per ton between 
the sea and that city; and. the common rate of marine 
insurance for the same distance was from 30 to 50 per 
cent. 

Many projects for the improvements of the river mouth 
had been mooted prior to 1846. One of these was to 
make a ship canal from the sea to Rouen, in part parallel 
to the river. There were others, based on mistaken prin- 
ciples, which proposed to improve the river itself by bar- 
rages and yroines. M, Frimot, Ingenieur des Ponts et Chaus- 
sées, proposed the more sensible scheme of contracting the 
width of the river towards its mouth by dikes or walls, 
composed of timber cribs filled with stone, and sunk, the 
contracted channel to follow the sinuous. line of the existing 
deepest one; and M. Bleschamps, Ingenieur des Ponts et 
Chaussées, proposed to execute the same sort of work, but by 
simple banks of rubble stone thrown in. Whether to him 
or to others does not quite appear, this project gradually 
shaped itself into that which has actually been carried out 
and almost completed, viz., the not only narrowing, but 
straightening the course. of the river and estuary by con- 
tinuous walls of: rubble stonework. 

The first attempt was made in 1848, with a view to 
improve or deepen the traverse or bank of Villequier—a 
formidable and high shoal—the source of many wrecks. 
Two parallel dikes of rubble stone were formed at 
309 metres apart, and toa height overtopping the high 
water of ordinary springs. The result of this work was 
not long in slowing itself; and the depth at high water of 











ordinary tides upon the bank became 6°5 metres in place 
of 3°5 metres, which it had been before. The key note 
was struck, the right mode of proceeding nature had her- 
self now shown, and the work of embanking on both 
banks of the estuary began in an earnest manner. Between 
1848 and 1852 the dikes had reached on the right bank 
to opposite Quillebeuf, and the great traverse of Aizier 
had been deepened by three metres. Between 1852 and 
1855 two dikes were constructed above Villequier, on the 
south as far as Candebic, and on the north between Can- 
debie and La Mailleraye. These, along with dredging 
carried on upon the traverse of Meules, brought the navi- 
gation of this part of the river to a depth of from 4°5 to 
6°5 metres at high water. At the same time the lines of 
dikes were prolonged below Quillebeuf as far as the point 
of Tancarville on both banks, with a width of 400 metres 
between, and a groin constructed at the point of La Roque 
connected the southern dike prolonged to this position 
with the shore. This was the state of the works in 1859, 
but the mouth of the river remained nearly as dangerous 
as ever, and the bore or mascaret--of which we shall treat 
further on—was undiminished in violence. 

In May, 1861, the present Emperor made an excursion 
and visited the maritime Seine, and from his visit, in this 
as in so many other instances in France, dates the execu- 
tion of those great works which have already—though 
even yet they are not wholly completed—solved the problem 
of the rendering easily and safely navigable the mouth of 
the Seine and the river up to Rouen. The plans which 
the Emperor required to be laid before him embraced the 
continuation of the marginal dikes down to the sea, and 
the work has been steadily pursued ever since. At pre- 
sent the nearly parallel but divergent dikes at 500 metres 
apart have been brought down from Tancarville to the 


entrance of La Rille at four kilometres below La Roque, | 


and there remains but two kilometres more to bring them 
down to Berville. 

The ameliorations expected have followed with a 
rapidity which was scarcely to have been anticipated, 
thanks, in great part, to the character cf the deposits in 
the estuary bottom, which are easily disturbed, and being 
free from large boulders or pebbles, are rapidly swept 
away as soon as a current of the requisite rapidity is 
attained by the contraction of the channel and the 
increase in its effective fall per mile obtained by straight- 
ening it and thus shortening it. Already below Quillebeuf. 
The depth of the channel between the dikes and in the bay 
has become 5°5 metres minimum at low water, and 70 metres 
at high water. The bore has wholly disappeared in all the 
estuary below Tancarville, and is much diminished above 
that place. Steam tugs with ships in tow can now get upto 
Rouen from the sea in from eight to ten hours, and return in 
one tide, or two at most. Steawships, with passengers, go up 
or return in a single tide. Thesize of the vessels navigating 
the river to Rouen has increased to from 200 to 300 tons, 
and ships of 700 tons burden can get up to the quay of 
Rouen. In 1866 the steamship Urania, of Hamburgh, of 
650 tons, drawing 4°60 metres, and the Charente, a British 
steamship of 540 tons, drawing 3°90 metres, came up to 
Rouen at the same tide. 

Freight between the sea and Rouen is now 5f. per ton, 
or one- what it was in thedaysof Charles X., and marine 
assurance has reached zero—that is to say, the underwriters 
charge the same for Havre and for Rouen. 

By a recent resolution of the chamber of commerce of 
Rouen that body values the saving in the costs of com- 
merce and navigation of their port, due to the works on 
embouchure, &c., at three and a-half millions of francs per 
annum. The total expenditure upon these great works 
between May, 1846, and the end of last: year, 1866, has been 
13,570,572f., or nearly £543,000. The work is no doubt 
one of the simplest character, but it has been pursued by 
the simplest means, and with that economy which is a 
characteristic of French civil engineering, and without any 
lavish expenditure for plant, &c. The dikes, or river walls, 
are formed of blocks of calcareous stone from the quarries, 
which are to be had in inexhaustible abundance and almost 
everywhere in the bluffs along both banks of the river. The 
method of quarrying in these is peculiar and. highly 
economical, but only applicable with the same advantage 
to a rock of like character, easily worked into galleries 
from a face, dry, and with great master joints which follow 
nearly one uniform direction in the same quarry, which 
is kept nearly parallel to the face. Galleries or headings 
are driven into the rock at the lowest points that the floor 
of the quarry will permit, and at no great distances apart, 
and are pushed into the cliff some ten or twelve metres, 
and about the same distance apart. These are united 
within by cross galleries at about equal distances apart, 
and the square prisms, or pillars, as a coal-hewer on the 
older system would call them, are then cut away, until at 
the narrow neck at or near the base each is reduced to from 
two or three to even one metre diameter. A hole is then 
jumped into the base of each pillar neck, and a shot put 
into each —the fusees lighted of the whole simultaneously 
—and thus the legs, as it were, of the huge quarry cap are 
knocked from under it. A mass of 15,000 or 20,000 cubic 
metres of stuff is thus brought down, which only needs a 
very few small blasts, together with the wedge and crow- 
bar, to have its large fragments reduced to irregular blocks, 
having on the average a volume of from 0°40 to 0°60 cubic 
metres each. 

When the mass is very close to the waterside, as is often 
the case, the stuff is brought to the barges alongside in 
hand-trucks and barrows; when the distance is ter by 
the aid of tramways, &c., worked by horses. The small 
stuff and minor blocks are carried to the site of deposit in 
barges with decks and sails, which are locally called 
gribannes, or bachots, When heavier blocks are required 
they are transmitted in larger vessels. The gribannes hold 
from 20 to 50 cubic metres of stuff, and are from 30 to 70 
tons burden. The material is thrown wholly out by hand, 
aided by simple guy cranes or derricks and wheelbarrows 
or trucks. The barges are moored at the site of deposit, 
guided into line by buoys or by iron bars set upright, with 





a red at the top, and “p to the level low water the 
: material 1s thrown in pell-mell, and left to take its natural. 


slope and level. Above low water al/ the material is 
placed by hand, soas to leave as few interstices as possible, 
and to ensure a fair face to the-outside pitching. 

The-dikes are in general two metres broad .on the top of 
all. The slope of the land side is 45 deg., or 1 to 1, but on 
the waterside is most commonly from 2 to 3 to 1 of 
vertical, but in some places which are exposed to the bore 
this slopeis as much as 7 or 8 to 1. The top of the dike 
is raised to the mean level of high water of spring. tides. 
Below Tankarville, however, there are dikes of great 
length, which have been purposely kept to the height at 
the south side of the river of 0°5 metres, and at the north 
of 1:0 metre above low water of spring tides. The object 
of this is to enable the flood tide loaded with mudd 
material to sweep in over the dikes, and »o deposit its silt 
in the great surfaces of slob or sand within. These have 
risen amazingly, and several great tracts are now above 
the level of high water of neap tides. The material de- 
posited is a fine, sandy, and calcareous mud, the basis of a 
fertile soil, and some of these great tracts are already con- 
verted into smiling meadows. ‘The total surface that has. 
been thus reclaimed, as a mere consequence, and indepen- 
dent of the main end in view of the river works, has been. 
about 8600 hectares, or about 21,400 acres; and, as the 
mean selling value of these lands is found to be about 
2500f. per hectare, = 2°47 statute acres, so the total value 
thus added to the riches of France, as a consequence of 
these works, is 21,500,000f. In other words, the value of 
these reclaimed lands has repaid the entire expenditure (as. 
already given) of the river works, and left a surplus of 
nearly eight millions of francs. 

The reclaimed lands, however, are not the property of 
the public. The article 556 of the Code Napoleon, based 
upon the ancient territorial usages both of France and of 
England, declares all land between high and low water to 
be the property of the riparian proprietors, and, in the 
event of such lands becoming extended by public works, the 
State can only call upon the proprietor to pay for the in- 
creased value to his property, or some part of it. Two 
imperial decrees—those of 15th January, 1853, and 15th 
July, 1854—have declared these principles applicable to 
the reclaimed lands of the maritime Seine. Accordingly: 
commissioners of valuation have assessed the indemnities 
to be paid to the State by the riparian owners upon the 
basis of their being chargeable with the half of the in- 
creased value of the property of each resulting from the 
river works. The total of the indemnities paid thus by 
the proprietors has been 1,288,934f. 

In addition to this there are lands reclaimed on the left 
bank below Quillebeuf, and on the right bank below Tan- 
karville, valued at 2,500,000f., so that a total return will 
accrue to the State for new-made territory of 3,800,000f., 
or thereabouts. 

The works remaining to be done are the prolongation of 
the dikes and cutting off the lagunes down to Berville, and 
the filling up the gaps in embankment left between 
Mailleraye and Quillebeuf on both banks. These com- 
pleted it is purposed to create under the contro] of the 
State one or more “syndicates”—or, as we should say, 
“commissions of maintenance,” chosen from amongst the 
riparian proprietors for the purpose of the future pre- 
servation and repair of the embankment and works gene- 
rally. Ultimately, probably, constructions and machinery 
for artificial removal of pluvial waters will be found de- 
sirable upon the reclaimed lands as these shall gradually 
get converted from pasture to tillage. 

The engineers engaged upon these great works have been 
MM. Doyat, Beaulieu, Emmery, and Du Boulet, Ingénieurs 
en chef des Ponts et Chaussées, MM. Partiot and Godot. 
have been the resident or acting engineers, and the super- 
intendence of the works over their entire vast extent has 
been in the charge of M. Sadlucki, whose lugubrious name 
to an English tongue and ear has been belied by the com- 
plete success in every way that has followed the operations 
over which he has been “ conducteur.” 

No works of estuary improvement with which we are 
acquainted in any part of Europe, not even those so-nobly 
planned and executed upon the Clyde and Tyne—transcend 
these Seine river improvements in simplicity, effectiveness, 
economy, and valuable result. No models of them were 
shown at Paris, but they were clearly exhibited by two 
large plans to a scale of 0°01 metre for 600 metres,.and by 
a longitudinal section of the river to a horizontal scale of 
0°02 metre for 1000 metres, and a vertical scale of 0°01 
metre per metre, which deserved the attentive study of 
every hydraulic engineer. 

It remains to say a few wordsas to the mascaret, or bore, 
of theSeine. The phenomenon is not confined, as most people 
know, to this river. It exists in the estuary and mouth of the 
Severn, the Dee, and one or two other European rivers, and 
is seen upon its grandest and truly awful scale at the 
mouth of the Amazon, where from thirty miles wide at the 
ocean the stream rapidly narrows, and in which it is said at 
certain states of river, wind, and ocean, to attain a height 
of 80ft. above the level water surface. The bore is neither 
more nor less than a wave of translation, which, forming 
and entering at the mouth of the estuary, rolls upw 
and as the jaws:of the embouchure narrow, and the water 
shallows in depth, becomes more and more abruptly ele- 
vated, and: assumes a steeper and steeper front, until it 
becomes gradually exhausted and broken up, y by the 
breaking away and dissipation of both its ends when they 
rush along upon the opposite shelving banks, and break up 
wholly there, and partly by the wave itself, as it up, 
getting into water whose depth is less than its own alti- 
tude, when the solid rolling wave of translation—or more 
than one of these—become impending upon their advancing 
face, topple over and become bi and so are dissi- 

ted and subside. The last remnant of the bore of the 

ee frequently comes up to the foot of the weir at Chester, 
and the Seine bore is said: to have been perceptible nearly 
a Rouen. The laws of the formation of these remark- 
able waves have been studied or developed by the Webers- 
Brothers, by Mr. John Scott Russell,and Mr. Airy, Astro- 
nomer Royal—by none with more effect than by latter. 

It.is not our intention at all to go. into their complex 
theory at the end of a descriptive article, The main con- 
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ditions forthe production of a bore, however, are that the 
sea outside the river mouth shall be a tidal one, and that 
the depth shall suddenly become relatively shallow along 
a line of tolerably steeply-inclined bank stretching more 
or less transversely across the mouth of the estuary. 
Should the sea in the o be such that prevailing sor 
set into the mouth, and that heavy seas engendered out- 
side havethenor at other times the “scend” of thebillows in 
line for the entrance also. These conditions may alone, 
with the configuration of bottom described, produce a 
bore,.and when those conditions are combined with the 
entrance of the tidal wave or stream of a high spring tide, 
and when, above allthese,they concur with the coming down 
of a heavy flood of land waters to the river estuary and 
mouth, then the production of the bore is the greatest 
possible, its effects within the estuary are the most 
powerful, and its influence extended furthest up. Were 
the river entrance in plan merely a wedge-shaped 
sheet of water with steep or vertical sides, and a bottom 
quite flat but gradually shallowing in depth, the bore, at 
whatsoever angle with the centre line it shall enter the 
mouth or be produced outside or within it, would roll up 
in one or several waves of translation always parallel to 
the original direction, and gradually get broken and dissi- 

in breakers as the depth became less and less. If 
the centre of the estuary be the deepest part, as if the 
cross-section of the bottom were an arc of a circle of large 
radius, then the centre parts of the bore will move up 
faster than its ends, The line of the wave will become 
curved convex up stream, and the bore will break obliquely 
upon both shores, and may ultimately part in the middle 
or get dissipated there, and the ends facing in landwards 
at both sides may roll in as breakers on both shores far up 
and away from the sea. So, also, if besides the great sea 
bank or bar at the mouth, where the bore wave is first 
generated, the bottom of the estuary is highly uneven, 
encumbered with banks here, some with steep sides, others 
low and flat, and with deep and sinuous channels between, 
the originally simple wave of translation will get broken 
into several sets of secondary waves as the depth of the 
water suddenly shoals or deepens, and the directions of 





new motions of translation of each of these fragmentary, 


or of the secondary waves will uire a new and 
changed direction of translation. is will be still 
more disturbed and more formidable if the original 
bore wave, in place of being  _mar as supposed, 
at one straight bank or bar at the mouth, is generated 
at a bar itself curved, broken by cross channels, and 
variable in height, for the original bore wave will 
now be one-crooked in line of crest, various in altitude at 
different parts of its <> and “moving as to its several 
parts along its length at different velocities, and in different 
and constantly-changing directions. 

Now all these conditions existed more or less at the 
mouth of the Seine, and hence the complicated and capri- 
cious character of the bore, and, as the under-water banks 
were constantly shifting, so were the phenomena of the 
bore itseif. Had the English Channel been much wider, 
so that heavier seas and a higher Atlantic tide could have 
rolled in it together, and had the bar or banks at the sea 
mouth been of material to have stood up, and permanently, 
to a much steeper slope, there can be but little doubt but 
that the mascaret would have been a far more formid- 
able affair than it ever was, and that the works executed, 
which have so much diminished it, would still have 
been insufficient to have rendered the navigation safe. 
The actual mascaret of past time was a series‘of ‘more or 
less breaking waves of translation, the chief one varying | 
rom one to two metres in height, with crisped and curling 
Crests, sometimes following each other for several minutes 
In succession as they passed a givem point. These, when 
they got into places of deep water, became fewer, higher, 
and with less steep fronts, and were then called locally 
ételles, From the very earliest periods of Norman history 
the occurrence of these mascarets is recorded in the Seine. 
In one of the oldest Norman chronicles, that of Fontanelle, 
who died about the year 834 of our-era, and in an ancient 
MS., “ The Life and Miracles of Saint Romain,” existing 
in the well-kept and delightful library of the Hotel de Ville 
of Rouen. mention is made of the fact. St. Romain lived | 
about 630 a.p. In some of the old charters also of the 
Abbey of Lumiéges, whose crumbling white towers we see 
on the right bank of the lower Seine, it is recorded also; 
but most remarkably of all its ancient dangers are proved 








by the existence to the present day of the venerable little 
old chapel of Barre-y-va, ere in A.D. 1216, between 
Caudebec and Villequier, in which the sailors who had 
escaped ‘the perils of the mascaret in their entrance of the 
river which they were about to ascend, were accustomed to 
deposit ‘their votive offerings. In those old‘days, wiven an 
undecked boat, with high and similar prow stern (like 
a whale boat), of some forty feet long, propélled by sail 
upon a towering mast, and, if need were, by oars, was al- 
most the limit of the best means of ‘na ion of our 
English Channel, these “ancient mariners” might well 
deem roaring and uncertain waves of two metres high, 
with fronts like ramparts, and crests curling over like the 
neck of some deep sea demon, as formidable forex, wud in 
those days many a grateful heart, in the-spirit of piety and 
trust must have poured forth its thanks for dangers past and 
safety present, at the little wave-washed shrine of 
Barre-y-va. Those of our countrymen who look upon 
Normandy as the cradle of our race, and what Enyvlishman 
with a spark of poetry within him—most of all if ownin 
a Norman lineage and name does not hold reverent an 
kindly feelings towards the rich and grand old lan: that sent 
forth Duke William and his band, and look upon it as 
one that was once our own, and our engineers into the bar- 
gain cannot next year make a better holiday than in a 
visit to these works of La Seine Maritime, and a passing 
visit to the venerable little Barre-y-va. 

It is something to have seen, as we have ourselves seen, 
the mascaret before it was shorn of its terrors.- It is some- 
thing more to visit the site of its ancient ravages now, and 
see how “ man, the minister and interpreter of natere,” by 
finding and acting upon her laws, has been able to subdue 
her to himself. Canute was great and wise in his genera- 
tion, but it was a moral truth, and not a physical necess.ty, 
that he announced to his flatterers when the waves lapped 
the feet of his tide-invaded throne. To civilised and 
science-led man it is, on the contrary, given with all reve- 
rence to say, “Thus far shalt thou come and no farther, 
and here shall thy proud waves be stayed.” Who that re 
members the progress of mankind in the subjuyvation of 
nature made during the last two hundred years wil! venture 
to assign its future limits? R. M. 








MECHANICAL SAWS. 
3y S. W. Worssam, Jun. 
(Concluded from p. 367.) 

Statistics of Mill-Saws.—The figures enumerated in the annexed | 
table have been carefully compiled from and collated with those | 
used in actual practice, and will doubtless be found of considerable 
service in almost all inquiries with regard to the employment of 
mill-saws. 

Col. 1 :—The size of frame is dependent on the dimensions of 
the material to be sawn; thus, a 12in. timber frame will take in a | 
log of timber either 12in. square or 12in. in diameter; in like 
manner an llin. deal frame is calculated to admit two deals of | 
llin. by 3in. scantling respectively at one and the same time. The 
planking frame constitutes a larger order of deal frame, and is 
intended for sawing four deals simultaneously, or large flitches of 
timber 30in. wide and 9in. thick. Cols. 2 to 7 inclusive :—The 

let is the form of tooth customarily employed in this country 
or mill saws, and the tabulated particulars in these six columns 
are perfectly authentic, and may be implicitly relied on, having 
been taken from impressions of saws in actual use at some of the 
most extensive mills in London. Col. 8:—The length of saws for 
timber frames should be less than the distance between the top | 
and bottom heads of the swing frames by at least 14in., so as to | 
allow of the blades being attached and detached with facility and | 
dispatch, and also to give room for their longitudinal expansion, 





| ace 


an opportunity for the sawdust to fall out and not choke them 
(the teeth). But this rule isnot strictly observed in constructing 


| large frames, excepting in cases where a constant standard of work 


is required, as, although a frame may be calculated to take ina 
certain sized log, it is in general seldom called on to fulfil its 
utmost duty, being oftener engaged in working up smaller stuff, 


| for which a shorter stroke suflices; and as an increased length of 


stroke considerably adds to the dimensions and cost of the ma- 


| chine, any diminution in this respect must be viewed with favour 


by those interested. Col. 14:—T.e number of down strokes or 
revolutions of crank shaft per minute are computed from the 
length of stroke, with a factor that shall produce a result of about 
255ft., this rate of traverse for the cutting edges of mill-saws being 
considered productive of the most useful effect. Col. 15 and last: 
—In determining tle power requisite to drive saw-frames we must 
be guided by the number of saws employed and the character of 
the material under conversion ; but the horse-power given in this 
column will be found very near the average, although it is always 
advisable with sawing machinery to err on the side of excess. 


Section I1V.—Saw SHARPENING MACHINES, 


In concluding the last section, exclusive reference was made to 
modes of sharpening saws by files held directly in the operator's 
hands without the intervention of any mechanism whatever. But 
it is proposed, as the leading features of this division, to enter into 
ideration of certain mechanical combinations, by which files 





in proportion as the wedges or keysare driven home. Three-quarters | 
of aninch shorter suffices fordeal frame saws, as they are smaller and 


are engrafted on machines, so that the muscular fatigue of the 
workman being considerably lessened, he is enabled to produce 


In the earlier machines a disc, or circular file, was mounted on 
a spindle running between centres and driven by means of a foot 
wheel and treadle, something after the manner of a small lathe. 
The saw blade, being secured ina vice, was made to move to and fro 
like a turning tool in a slide-rest;.a rack and pinion, in conjunction 
with the vice, communicated the horizontal traverse requisite to 
bring each tooth of the saw within reach of the rotary cutter. 
This contrivance, as may readily be conceived, did not prove very 
effective, especially as no provision was made for inclining eit.er 
the saw or cutter in order to work up the backs of the tecth, 
which had afterwards to be‘done in the ordinary manner. ‘These 
drawbacks, conjoined to the expensive nature of the cutters, soon 
conduced to their entire disuetude. Subsequently to this abundon- 
ment of the circular files other schemes were mooted, and, proving 
more successful, have maintained their ground so far as filing 
machines are concerned. 

The author had frequent opportunities whilst in America, some 
years ago, of inspecting several of the improved machines. The 
one which appeared to meet with the best reception is a patent of 
Mr. Chapman’s, of Oldtown, Maine. The principles of this 
machine are exceedingly simple, and require little explanation to 
render them intelligible:—The main framing of the structure is 
generally of wood, supported on four legs of the same material. 
When a saw has to be sharpened it is first secured betwixt the 
chops of a vice attached to a slide occupying the front of the 
machine, and which is capable of longitudinal traverse by the 
agency of a pinion geared to a rack beneath. On the opposite end 
of the pinion is keyed a small ratchet-wheel, actuated by a pawl, 
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lighter than the others. Cols. 9 and 10: —The width of saw must 
necessarily increase in proportion to the length, in order not only to 
oe additional strength and rigidity, but also to present a larger 
Tictional , whereby the blades are preserved in the true 
course, and are not so likely to swerve and deviate, as would other- 
wise probably happen supposing them to be exceedingly long and 
disproportionally narrow. It is further to be observed that the 
saws are of greater width at top than at bottom; the purpose of 
this is to give them a certain amount of overhang or lead when 
attached to the frames, in order that they may in the back or 
ascending stroke clear the ends of the cuts and allow the sawdust 
free escape. Large saws overhang about jin., small gin. Cols. 11 
and 12:—The thickness of a saw is in part influenced by its facial 
dimensions, increasing or decreasing as these become larger or 
smaller—but more particularly by the character of the work upon 
which its functions are to be exercised; for instance, saws for hard 
and tough wood should be of stouter gauge than those for soft and 
less stubborn material, to resist the greater strain imposed on their 
penetrative powers. In the conversion of deals into numerous 
thin boards leaves blades of less than ordinary thickness should 
be used, that more stuff than possible may not be wasted. This | 
calls for extra expenditure of both time and labour, as the frame 
man is bound to be exceedingly careful in his management of the 
blades to prevent breakage; and, moreover, the feed has to be 
excessively light and cautiously regulated. Col. 13:—The length 
of stroke is most effective, both as regards extent and quality of | 
surface produced, when equal to depth of material to be sawn, 
because on the complete ascension of the saws all those teeth that | 
were previously buried in the work are withd , thus aff 





| ments are based on identical 


g | remove the material placed in opposition to them. 


more work in a given time than can be obtained from simple hand | 
filing. Afterwards will follow, in due course, an account of various | 
other methods of sharpening, totally differing in character to the | 
preceding—so much so in fact that the use of files is alimost | 
entirely abrogated, and the desideratum attained with less expen- 
diture of both time and labour. Machines embodying the simple 
manipulation of saw files have been employed in the States during 
many years; for as time advanced, and the system of sawing | 
machinery reached a riper stage of development, it was found | 
impossible, in a mill of any pretensions, to keep the sawyers | 
supplied with properly prepared tools without the assistance of a 
large staff of sharpeners. Our transatlantic cousins, with their | 
usual acumen, started to work to remedy this difficulty, and soon | 
brought forth several ingenious devices for manceuvring the file | 
through the medium of steam or other motive power. This was 
with them a matter of easier realisation, by reason of their peculiar | 
mode of sharpening, i.e., with the faces and backs of the teeth at 
right angles to the blade, and afterwards upsetting the teeth points 
with a crotch-punch, by which plan no complicated inclinations of 
either the file or saw are necessary, as is the case in our country, 
where the gullet, being the prevailing form of tooth for mill saws, 
calls for nearly an infinite number of variations of angles with the 
file, before anything approaching the correct curvature of the tooth 
can be said to be attained. American saw-filing machines embrace 
two distinct varieties, the first bearing little similitude to the second 
either in arrangement or design. Although the cutting instra- 
eye ps both being of steel, and 
lage of small teeth which slowly 





furnished with a vast assem 





communicating through a cord or chain with a treadle hingeil to 
one of the wooden legs. The pressure of the foot upon the tréadle 
transfers motion to the pawl, which, acting on the ratcivet-wheel, 
rotates the pinion, so that the rock-slide and saw travel one or two 
<> according to circumstances, at every down stroke of the 
pedal. 

The file is affixed to a small iron frame situated transversely to 
the saw-blade, and is reciprocated by means of a short connecting 
rod, which communicates with a disc crank of four inch«s radias, 
keyed on a shaft working in bearings, on the extreme end of that 
portion of the machine at right angles to tle saw. <A belt leailing 
on toa fast rigger imparts motion to the shaft, and a loose rigger 
is likewise provided to arrest the machine’s motion when necessary. 
The file frame is so arranged as to be capable of transverse move- 
ment only, so that it is impossible to sharpen any saw huving 
either horizontal or vertical angles. In operating the machine the 
workman sits astride a wooded horse at the back, and, grasping the 
frame by a reel on the file spindle, manipulates the instrument 
athwart the saw, as though he were acting without the assistance 
of the mechanism, which only assists to reciprocate the file in 
rectilinear lines, and has no influence whatever on the downward 
pressure essential to reduce the substance of each tooth cr space, 
and which has, consequently, to be given by the individual! himself. 

If the large numbers in use amongst the Americans can be 
taken as any criterion, machines of this type appear to answer 
admirably, performing their work well and rapidly—in fact, the 
author was assured by a mill owner of Brooklyn that these 
machines effected a saving of 30 per cent. in labour as compared 
with the system of simple pally filing. Notwithstanding these 
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favourable results, however, very little reduction follows in the 
number of files used, inasmuch as the ratio of files exhausted to 
saws sharpened remains almost constant—in fact, a careful view of 
the subject leads one to believe that the file would be sooner 
destroyed in the machine than when manipulated by the un- 
assisted hand, on account of the greater speed transmitted to the 
former to enable it to obtain any particular advantage over the | 
system it is in great measure intended to supersede, At 
Amongst ourselves the enonomy of files was of too important lw 
a character to be overlooked, and whilst the American saw filing 
machine advanced to maturity many attempts were made to 
discover some road to the attainment of means for not only 
saving labour, but likewise creating a considerable reduction in a ao 
files. Towards this consummation it was endeavoured to dis- 
pense with the file as much as possible, and in its stead an ordinary 
gritstone, in combination with the necessary mechanism, was 
substituted. This stone, of circular form, about 12in. in diameter, 
and turned on the edge with a narrow ridge corresponding to the 
form of the tooth space, being mounted on a spindle, is made to 
rotate, the saw to be operated upon is fixed in a vice, 
furnished with a stop, to determine how nearly it should 
approach the grindstone; the slide carrying the vice, admits 
of variation, agreeably to the angle at which the stone 
should approximate to the saw-blade; a hook, or detent, attached 
to the machine frame, can be made to fall into each tooth space, 
whereby the saw is held in the positions successively required for 
each alternate tooth. After the teeth have been arranged in one 
direction the blade is exchanged end for end, and the process 
repeated in the other. Sometimes these machines are so arranged 
that the saw remains stationary whilst the stone performs all the 
desired evolutions; at others this order of things is reversed, the 
saw receiving all the movements exclusive of that essential to the 
stone’s rotation. Several circumstances, however, combine to 
inilitate against the general adoption of these machines, although 
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in some instances, where the quantity of material to be removed is a: 
inconsiderable, they are of eminent service. In the first place, no = SHEET.9. to 
small difficulty arises to the obtainment of stones sufficiently rigid SECTION.V. > 


and solid to resist the centrifugal action engendered by the exces- 
sive surface velocity required; in fact, the momentum stored up is 
at all times so great that if the stones happen to possess the smallest 
flaw they split asunder, and the fragments are sent whizzing about 
the works in all directions, to the occasional destruction of human 
life. Independently of this little peculiarity much trouble is expe- 
rienced in keeping the stones in proper trim, on account of their 
thinness and unequal density, some portions being softer than 
others and vice versd, consequently, after a short time the tool 
loses its circularity and become eccentric, thereby calling for 
frequent restoration of the edge by the process of turning or 
hacking—means of correction always accompanied by risk of 
breaking. 

Another drawback of some moment springs from the compara- 
tively soft nature of the stone preventing any abnormal exertion 
of pressure, so that in cases where an inordinate bulk of material 
has to be removed, as in the deepening of gullet spaces, Xc., 
more time is expended and greater expense incurred than would 
suffice to clear away the surplusage with the file. The last, but 
not least, important obstacle to the employment of natural stones 
is the necessity of keeping them humid by water, as they cut more 
quickly when wet, because the moisture prevents the grain of the 
stone being choked with particles of metal; moreover, a too vigorous 
application whilst dry induces so much friction that the work 
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becomes heated, or scorched, and loses its temper. This unceasing 
supply of water to the revolving stone, however, proves a great 
source of inconvenience in spite of all the splash-boards and leather 
flaps that may be inte to arrest its dispersion, Numberless 
experiments were from time to time instituted with indifferent 
success to repair the evils complained of, but no really valuable 
results accrued until the year 1862. 

Amongst other important inventions brought to light by the 
International Exhibition was one that at the time eng a 
share of attention, and which has since proved of great pr \etical 
value in the arts. This novelty consiste! of a compound of har- 
dened oxidised oil and emery, termed by the exhibitors, Messrs, 
Warne and Co., ‘‘ consolidated emery.” By reason of the supe- | 
rior abrasive properties of this factitious substance it has, in the 
form of discs, almost entirely superseded the natural stones pre- | 
viously described for sharpening saws, and therefore merits some 
attention at our hands. 

Compositions of emery and other substances in a solidified state, 
and in the form of wheels, have long been employed for grinding 
and cutting purposes, but their applicution * been somewhat 
limited, as the amalgamating materials, being glue and treacle, are 
not proof against the decomposing effects of any unctuous matter 
that may come in contact with the stone. 

Abrasive tools of emery are extensively used in the United 
States— vulcanised india-rubber or gutta-percha being the medium | 
of their consolidation. Any formation can be given to them while 
of a plastic and doughy consistency, and they afterwards undergo | 
certain processes of induration by heat. Mr. Charles Goodyear | 
discovered this system of concretion, but the gr2at objection raised 
to these vulcanite or ebonite wheels is that the binding material 
for the grit being a tough horny substance, and not very friable, 
instead of disintegrating under the friction to which the wheel is 
exposed, becomes softened by the heat, and forms a sort of glaze on 
the grinding surface, whereby itg powers of attrition are consider- 
ably impaired, and can only be recovered by applying a red hot 
iron to the deteriorated surface. To remedy these defects, Messrs. 
Jaques and Fanshawe succeeded in adapting a peculiar material, 
discovered by Mr. F. Walton of Chiswick, as a substitute for the 
india-rubber or gutta-percha formerly in use as a cementing agent 
in the manufacture of emery wheels. The base of this substance 
is boiled linseed oil, which, being spread in a thin layer on wood 
or iron, is exposed to heat. By these means an entire change is 
effected in its elementary constitution, the fluid being converted 
into a dry solid body by the absorption of oxygen and disengage- 
ment of carbonic acid. On tbe addition of gummy matter, such as 
shellac, asphalte, or bitumen, a thick paste is produced, which, 
after being kneaded and worked under powerful rollers, forms a 
good composition to bind the gritty or cutting substances, such as 
emery, together, after the manner of india-rubber. The peculiar 
advantage this substitute possesses over the vulcanite india-rubber 
is its indifference to changes of temperature, thus rendering it 
fit for hot climates, It is likewise unaffected by oil or grease, 
thereby at once asserting superiority over india-rubber or gutta- 

ercha, whose virtue is readily destroyed by these unguents. As 

efore observed, Messrs. Jacques and Fanshawe, of the firm of 
Warne and Co., Tottenham, were not long in availing themselves 
of the characteristics of this remarkable body as a suitable substi- 
tute for the hitherto unsatisfactory rubber, and after a series of 
severe crucial tests they succeeded in producing the emery discs, 
which subsequently proved so invaluable for sharpening saws, &c, 

The mode of procedure adopted in the manufacture o7 consoli- 
dated emery wheels is as follows:— Messrs. Walton and Beard’s 
camptulicon, or oxidised oil, is mixed with about half its weigh: or 
any other convenient proportion of shellac, or asphalte or bitumen, 
so as to produce a thick dough, that may serve as a good agglome- 
rating substance to bind the emery or other granular material 
together. The compound is then submitted to about 350 deg. of 
heat in an oven with a dry heat, or in an atmosphere of steam of 
the requisite temperature, in order to harden the whole sufficiently 
to admit of its being used as a polishing tool or surface. As the 
compound anterior to the process of baking is very soft and yield- 
ing, it may be moulded into wheels of any shape, according to the 
configuration of the work to be operated upon. 

The nature of consolidated emery is such that it may not only 
be employed for cutting metals, but is equally applicable to the 
grinding of glass, slate, marble, Xc.; in the former case, however, 
it is generally used dry, whilst in the latter water or oil is 
administered. 

Having thus given a sketch of the nature and manufacture of 
consolidated emery, we will next proceed to consider how, in the 
form of discs or wheels, it is rendered available for sharpening 
saws. 

Several views of an improved saw sharpening machine, by 
S. Worssam and Co., of Chelsea, are shown on Sheets 5 
and 6. 

Sheet 5, Figs. 1 and 2, gives a cross section and a front 
elevation of this machine, whilst Fig. 5 is a plan; sections, 
both longitudinal and transvere, may be seen at Figs, 2 
and 4 respectively.* This machine consists of two light cast 
iron side frames, braced and united by means of bolts and 
stretcher pieces; a transome, inserted betwixt the side frames, 
is planed and grooved for the reception of a right-angled bracket 
whose face is of circular form, and recessed for the insertion 
of a disc plate, upon which radiates the forked arm that 
carries the emery wheel; this arm is so counterbalanced that 
when forsaken by the operator it immediately descends to a stop, 
in order not to inconvenience him whilst fixing a saw in the vice. 
The disc plate may be rotated within certain limits, so that the 





vertical plane of the emery wheel may be inclined to suit the level 
of the saw teeth. When this object has been attained the disc is 
firmly secured in position by screwing up two wing-nuts on studs | 
protruding through slots; an index and pointer determine the 
angle at which the emery wheel stands at the moment. A small 
shaft in connection with the prime-mover, and running in gun- 
metal bearings at the back of the machine, transmits motion to | 
the sharpening tool, through the medium of a gut passing over | 
two guide-pulleys; the slide that contains these pulleys is capable | 
of alteration to keep the gut straight and taut. The intermediate 

shaft makes 400 revolutions per minute, and gives the emery disc | 
a surface velocity of about 3500ft. in the same unit of time. But, | 
as tne friction of the work reduces the diameter of the disc, the | 
surface velocity would decrease in proportion, unless some plans 
were adopted to increase the angular velocity. This is effected 
by having a cone pulley on the intermediate shaft, from the dif- 
ferent motions of which the gut may be transferred according to 
circumstances. The variation in the gut’s length is compensated 
by the guide-pulleys before spoken of, which allow of adjustment 
for that purpose. 

On inspecting the drawing it will be observed that the saw vice 
occupies the fore part of the machine, and is, with its compound 
table, subject to several variations of position. For instance, by 
revolving a small hand wheel ‘‘en face,” a pinion gearing into a 


degree of bevel than those for hard wood. In this machine the 
saw is held teeth upwards or perpendicularly under the disc. 
Certain manufacturers, however, p the saw horizontally and in 
front of it; but the former method appears preferable, as the 
individual can see better and has greater command over his work; 
moreover, it is identical with the position that in hand-filing expe- 
rience has proved to be most convenient and accessible. It would, 
indeed, be considered very retrogressive if the operator were to 
fix his saw horizontally and attempt to sharpen with the file sus- 
pended vertically. 

When circular saws have to be sharpened the mill saw vice is 
removed and replaced by one illustrated in elevations and 
sections at Figs. 3 and 4, The detached representation at Fig. 5 
delineates the arrangement adopted for lubricating the spindle 
upon which the emery wheel is mounted. It will be seen 


| that this spindle runs between two steel plugs, each pierced and 


countersunk at one extremity for the reception of its conical 


| points. Fig. 6 shows the disc with its handles detached. 


Oil cups, tapped into bosses through which the plugs pass, 
answer the ge of small cisterns, from which the viscid fluid 
issues, and filling the bore of each plug, impinges on the spindle 
pivots, maintaining them constantly cool and in good order. Two 
small pressure screws in the bottoms of the bosses deter the plugs 
from turning round and closing up the orifices of the oil cups. 
The emery wheel is retained by two collars: one grooved to accom- 
modate the gut that transmits its motion, the other loose and 
permitting of being forced up by a hexagon nut at the termination 
of the spindle. In order to lessen the risk of breaking the disc, 
by over-tightening the nut, two pieces of soft wood are inter- 
larded between it and the collars, the wood adjusts itself to the 


| irregularities of all parts, and serves as an elastic cushion to 


insure contact and prevent fracture, as the discs are generally 
exceedingly brittle and require tender usage. Fig. A shows another 
and simpler form of this machine. 

When a wheel loses its circularity, and becomes oval from being 
worn irregularly, it is either trued up by the application of a 
heated iron, so as gradually to efface all protruberances, and bring 
them to the general circumference, or the inequalities may be re- 
moved and the edge restored by using an old file or diamond-pointed 
tool, which, being pressed against the revolving disc, is rolled over 
and over to present new angles of abrasion as the old are worn off. 
The first is the most favourable method, as it is found nearly 
impossible to procure any tool, no matter how hard, that will 
— against the emery wheel, even when the speed is excessively 
slow. 

It is indispensable in sharpening saws that the disc’s periphery, 
if not a fac simile of the work, should at least be sufficiently 
modified to penetrate to the bottom of the spaces; thus for gullet- 
ing it must approach a semicircular figure in conformity with the 
curvature required by that shaped tooth; nevertheless, there is 
no necessity in topping to substitute another form of disc, as the 
operator can, by a judicious management of the saw and cutter, 
somewhat after the manner of a double-handled lathe rest, effect 
the process without any difficulty. In order that the fine particles 
of emery and steel which are given off in scintillant streams may 
not incommode the workman the disc is made to revolve towards 
him, and sundry guards and contrivances are applied to meet the 
same end, and also to keep the grit clear of the working parts of 
the machine. 

When a number of saws are to be sharpened the disc and vice 
are first appropriately inclined, and every alternate tooth of each 
blade is then ground and topped. Subsequently to all the saws 
having been thus ranged the angles of the disc and vice are 
reversed, and each blade being changed end for end, all the inter- 
mediate teeth undergo a similar treatment. Notwithstanding the 
fact of several years having expired since the value of machines 
for sharpening saws was first acknowledged, still, strange to say, 
their os merred is exceedingly gradual and tentative, and that 
cordial reception is not accorded them which their merits would 
appear to warrant. Indubitably a not unimportant share of this 
apparent indifference is due, not so much to want of estimation of 
their real qualifications as to the prejudice and mistrust that in- 
variably attach to any innovation of an unusual character. no 
matter how weighty its recommendations or how vast and impor- 
tant may be the questions involved. Perhaps the case under con- 
sideration may not be without some grounds for this exhibition of 
antipathy, and which may be founded on the danger that has 
hitherto attended the continual practice of dry grinding with emery 
wheels, as the fine granular atoms given off contaminate the atmo- 
sphere of the grindery, and prove very deleterious to the workmen 
nee Several schemes have been mooted to mitigate this bane- 
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f ect, but the most felicitous appears to be that last adopted 
by Mr. Worssam, of Chelsea, consisting in the application of a small 


fan driven by a gut from the intermediate shaft. The current of 
air arising from the motion of the blower makesits escape through 
a small tube into the open air, carrying with it nearly the whole of 
the dust generated by the action of the disc on the steel blades. 

In terminating this section, the author feels he cannot err in 
predicting a speedy and complete revolution in the present mode of 
sharpening saws; time alone is the element necessary to such a 
consummation, as it is impossible to conceive for one single moment 
that a system of machinery presenting so many and incomparable 
advantages as that last described can long remain unnoticed and 
in abeyance. 


Section V.—ATTACHMENT OF SAWS TO SWING FRAMES. 


To ensure the efficiency of mill saws it is highly important to 
have them firmly secured in the frames by which they are recipro- 
cated; and the purpose of this section is the illustration and con 
sideration of the means by which this end is usually attained. 
Swing frames for carrying saws are ordinarily of wrought iron or 
steel, and made up of several pieces mortised and tenoned together 
in the form of a rectangular frame or parallelogram, of which the 
the longest sides are termed verticals and the shortest crossheads 
or crossrails. In the case of deal frames the swing frame differs 
somewhat from that of a timber frame, in having two extra verticals, 
which separate it into two equal divisions. These are necessary in 
order that two deals may be operated upon simultaneously; each 
division being devoted toa separate deal, and likewise to enable the 
connecting rod which works the frame to pass up the centre, and 
oscillate on a pin near the top, thereby avoiding the deep excava- 


tions and costly foundations required where the rod is engaged 


with the pin at the bottom. The rack that advances the deals to 
the saws passes through a “‘ bow ” in the connecting rod and the 
middle of the frame; the deals are placed on either side of it on 
rollers purposely provided. In sawing hard deals the saws require 
to be sharpened about every tenth run or journey and every 
twentieth for soft. Fifty runs, or 100 deals, are reckoned an average 
day’s work; this is inclusive of the time required for changing the 
saws, returning the rack for another run, and other exigencies. 
For attachment to swing-frames the saws have buckles rivetted 
to them; these are, by various modes (as seen in the drawings), 





rack conduces to the longitudinal traverse of the vice ry to 
bring each alternate saw tooth within reach of the cutter. Again, 
the compound table is pivoted on a stud, and may be rotated until 
it corresponds with the required horizontal bevel of the saw teeth; 
a wing-nut underneath on the pivot stud insures its complete fixity. 
The compound tabie and vice bears upon asmall slide plate, allow- 
ing movement to and from the operator. The object of this is 
twofold—first, to change the saw’s position in regard to the disc as 
its diameter becomes reduced; and, secondly, to permit of more or 
less bevel being given to the tops and spaces of the teeth, con- 
formable to the nature of the material to be sawn—teeth for soft 
wood, as remarked in the last section, generally possessing a greater 





* We have not thought it necessary to reproduce a greater number of Mr, 
Worssan's drawings than are necessaty t> make his meaning clear. We have 
however, thought it best to permit all the references contained in his paper to 
stand, in order that it may be understood how fully his paper was illustrated, 





Indeed, a m>re cop ously or better illustrated paper has seldom been read before 
any society.—ED. E. 


ted to the cross-heads. Each top buckle is passed through 
the cross head, and is pierced with a mortice for the reception of 
a thin steel wedge or key, by whose agency the blade is strained 
and tightened. The edge of the crosshead upon which the keys 
bed is steeled to lessen the wear invariably ensuing from fre- 
quently driving up the keys. The distances between the blades 
are adjusted by interposing strips of wood, or packing-pieces, as 
they are termed, of equal thickness with the required boards or 
leaves; the whole is then pressed together, and held in position by 
packing screws. The saws themselves are subsequently tightened 
by forcing home the keys until a certain amount of tension has 
been attained. This is ascertained only by the peculiar sound 
which emanates from the blade on being drawn considerably tight 
and tense. Great experience is required to accustom the ear to 
the correct intonation, as, in general, the tensile strain on the saws 
approximate so closely to the breaking point that one or two 
extra taps on the keys are quite sufficient to rupture them. 
Mr. Brunel, in the Government saw-mi llsat Woolwich, adopted 








a method of hanging saws by means of a weighted lever, like a 


Roman steelyard. A cross-shaft, affixed above the saws to the 
cornice of the main frame, carried a lever weighted at one end, 
and provided with a hook or shackle at the other, for en 
ment with the saw buckle. In using this apparatus the blades 
were strained one at a time by linking the lever to the buckle, 
and then adjusting the movable weight until the desired tension 
was aoothals after which the key was inserted, and the lever re- 
leased. This arrangement is not now in common use on account 
of the trouble attending its employment, and at present the saws 
are merely strained by hammering up the keys. The saw-blades 
had usually a tensile strain of upwards of one ton per inch of 
breadth of blade. It is to be further observed that the cutting 
edges of the saws are not quite perpendicular, but have a little 
lead, or their upper ends overhang the lower about gin. or jin., 
according to the nature of the material to be sawn. The object of 
this is that the saws may be withdrawn from the cutin the ascending 
or back stroke, and allow the sawdust free escape. The eccentric 
actuating the mechanism for advancing the timber to the saws is 
generally set in such a manner that the “feed” commences just 
at the moment when the frame has attained half its ascendin 
stroke, and continues until the entire stroke has been complete 
By this regulation the saws are not liable to be suddenly choked, 
but come smoothly and softly into their work. 

The series of drawings serving to illustrate the subject under 
notice have been carefully prepared, and as they are all drawn to 
scale from machines in actual work a very brief explanation will 
suffice to make them understood:—The various modes in use for 
attaching saws to timber frames will be first dealt with, and, in 
due course, those for deal frames will receive similar treatment. 
For the sake only of convenience in drawing a 30-inch timber 
frame and 24-inch deal frame have been respectively selected as 
examples for description. Most other frames possess the same 
principles of construction as these, but differ merely as regards 
dimensions. 

Timber Frames. —This drawing, Fig. 7, represents several views of 
a ‘‘30in. swing frame” with the saws attached and packed ready 
for working. The frame is entirely of wrought iron excepting 
the strip of steel beneath the keys, and consists of two sides and 
one bottom and two top crossheads, the whole being jointed together 
in the firmest manner possible. The saws are attached by means 
of hook buckles and tillers. The lower buckles fall into a recess 
or groove in the bottom crosshead, whilst the upper engage with 
the hooked end of the tillers; these pass through a space made 
by the two top crossheads and receive those keys which are to 
draw up the blades. “ Packings” of wood supported on screws 
traversing the frame both top and bottom—as seen distinctly in 
the drawing—serve to retain the blades parallel, and prevent any 
twisting in the plane of their cutting direction. The upper faces 
of the lower packings are bevelled or angulated to throw off the 
sawdust, which has a tendency to collect and b troubl 
It may be remarked here that the clearance, i.c., the distance 
intervening between the packings and the timber under operation 
when the frame is at the extremity of the top or bottom stroke, is 
in general not less than 24in. The upper packing screws will 
admit of being brought lower down, as sometimes shorter saws 
are employed, when tke frame is not fulfilling its utmost duty by 
working up timber of 30in. scantling. In the drawing six blades 
only are shown, but the dimensions are such that this frame is of 
sufficient strength to carry forty. 

The frame shown in Fig. 8 resembles the preceding in every 
respect excepting the mode of attaching the blades. Here 
no tillers are used, the top buckles being simply rivetted to the 
saws and passed through the crosshead as usual. This arrangement 
suits the purpose very well when only a few saws are required, as 
the spaces between them being considerable any one saw can easily 
be removed, for sharpening or other purposes, without disturbing 
its neighbours; but it is otherwise where a large number are 
employed, the release of one blade necessitating the disengagement 
of those approximating it; consequently hook buckles and tillers 
are found to be most convenient in this case, as all that has to be 
done in order to withdraw a defective blade is to drive out the 
key, lower the tiller, and detach the blade from the hook, by 
which means the other saws remain intact, and much time and 
trouble is saved. The only advantages attendant on the adoption 
of this mode of attachment are due to the simplicity of the buckles 
and the somewhat diminished length of the frame. 

Sheets 3 to 6, Fig. 9, are full size representations of nearly all the 
different methods in vogue for attaching mill saws to timber frames; 
whilst Sheet 7 serves to d trate the arrang t of the pack- 
—, and the relative positions of the various saws. 

ig. 1 clearly illustrates the buckles sometimes employed, where 
only a few saws, and those far asunder, are in use, The swing 
frame is provided with double heads top and bottom. The buckles 
at the bottom are solid, and shaped like an inverted T; those at 
the top have mortices for the reception of the keys. A steel gib is 
placed above each key to receive the upward thrust, and is capable 
ve oscillation on a rivet in order to adjust itself to the taper of the 
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Fig. 2 differs from the former in having a single head at the 
bottom of the frame, with the buckle attached on the hook prin- 
ciple. The top buckle is not solid, but is formed of hoop iron or 
steel, folded over and held together by three rivets. There is no 
particular advantage gained by this plan, excepting, perhaps, that 
the buckles are more easily made and less expensive. 

Fig. 3 exemplifies one of the simplest modes of attachment. 
Each saw can be secured or released instantaneously without 
interference with any of the others, as previously described. 
These buckles and tillers are forged solid, the clefts to receive the 
blades being sawn out, whilst the key mortices in the tillers are 
usually drifted out during the process of forging. The top buckle 
is provided with a tongue, which enters a cleft in the hook of the 
tiller, and retains the whole in proper position. 

The figures of this drawing represent two other methods of 
attachment invented and introduced by the author; they assimilate 
to the preceding in principle, but differ materially inform. In 
Fig. 4, for disengagement the tiller has merely to be lowered and 
the saw released; but the arrangement shown at Fig. 5is not quite 
so simple, as the gib connecting the buckle and tiller has to be 
withdrawn before the saw can be set free. Fig. 6, together with 
Figs. 6 and 7, illustrate plans of attachment formerly in use, 
but now almost obsolete. Here it will be observed that “‘ single” 
in lieu of ‘‘ double” top heads are employed, whereby a different 
arrangement of top buckles is necessitated. This consists in 
passing the tillers outside the head and connecting them to the top 
buckles as usual. The tiller in Fig. 6 is composed of two links 
suspended from a cottar above the key. The top of the saw is 
furnished with a ‘‘ hatchet head” buckle to which the links are 
connected by another cottar traversing the whole. *(Fig. 7) is 
superior to the last; it is of the hook form, and is forged in one 
piece in order to obtain greater stiffness. Fig. 8 is rarely adopted, 
and is shown only to complete the series. 

The above system of attachment is now seldom employed on 
account of the difficulty experienced in maintaining the buckles in 
order; they twist and warp in such a manner under the operation 
of keying up that it is next to impossible, after a short time, to 
draw the saws to that degree of ion which is necessary for 
working purposes. 

Having explained the various modes of hanging and attaching 
mill-saws to timber frames, we will next advert to those in use for 
deal frames. The drawings on this sheet, Fig. 10, represents the 
swing frame of a 24in. deal frame with the saws fixed ready for 
working. 

This swing frame consists of four verticals and double 
top and bottom heads; the latter possessing an oval loop, 
through which the connecting rod passes and oscillates. The 
whole is of wrought iron excepting the two external verticals, 





* Figs.7 and 8 are taken from the extensive and elaborate catalogue of 
essrs, Wheatman and Smith of Sheffield. 
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which are of cast, and jointed and pinned ther in the 
firmest and most rigid manner possible. The -screws do 
not traverse the entire width as in timber frames, but are carried 
by pieces bolted to the central verticals, The buckles for the saws 
are generally made of hoop iron doubled over and rivetted; but in 
cases where very thin stuff is under operation they are of steel and 
extremely thin, so that the blades may be placed in close conjunc- 
tion. The ordinary method of attaching deal frame saws, with 
details of buckles, are sufficiently manifest in the drawing Fig. 7. 
Fig. 2 shows a plan of attachment adopted for some firewood 
cutting machines ; as in these machines the saws are usually rather 
numerous and closely packed, an arrangement by which any indi- 
vidual blade can be readily disengaged if necessary, this is effected 
as illustra‘ by slotting out the rivet holes, so that when the key 
is loosened the top buckle falls and permits the blade to be with- 
drawn, without disturbing any of those contiguous to it. The two 
figures on this sheet exemplify certain modes of attachment fre- 
quently met with on the Continent, and have been drawn from the 

* Skizzen Buch fiir den Ingenieur und Maschinenlauer. Keys for 
drawing up saws are generally of steel, and have a taper of jin. to 
the foot ; the thickness depends on the dimensions of the blades, 
and varies from about yin. to jin. for deal frame, and yin. to }in., 
for timber frame saws. Buckles are affixed to saws by means of 
steel rivets passing through both ; the holes in the saws should be 
somewhat larger than the rivets, as in burring these over they are 
liable to swell and crack the blades. In concluding, the author 
feels that he must crave the indulgence of the Society for the un- 
reasonable length to which this division has extended, but at the 
same time, he trusts that a desire to render the subject as clear 
and comprehensible as possible, will plead his excuse. 


THE MONT CENIS RAILWAY. 
(From our Special Correspondent). 
St. Michel, Savoy, Nov. Ist. 

In my last I explained why the public opening of the line had 
been postponed for a time, and promised some particulars 
respecting the mountain route. These I now proceed to give. 

Had it been practicable to lay a railway of the ordinary 
gauge—4ft. 8hin.—alongside of the imperial road over Mont 
Cenis, that gauge would doubtless have been adopted, and 
passengers might have been conveyed through to Turin and all 
parts beyond without change of carriage, and goods without 
transhipment. But the adoption of the ordinary gauge would 
have been fatal to the summit project. The road to be traversed 
isone necessarily involving engineering works of the most difficult 
and expensive character, and these works are already executed. To 
have widened the road so much inwards, on the face of the moun- 
tain, or outwards by retaining walls towards the valley, would have 
involved works so costly as would almost have thrown the 
summit line into the same category as the tunnel line, the works 
on which, apart altogether from the tunnel itself, are of a more 
formidable and costly character, probably, than those upon any 
otherrailway of equallengthin the world. The Chevalier Fabbroni, 
under the orders of the first Napoleon, really constructed the 
summit line for the greater part; but the whole of the works 
for the tunnel line have to be executed through the wild and 
difficult district through which it has to pass. It must pierce 
the precipitous promontories and leap the yawning gorges for 
itself in its approaches to the tunnel at each end. Even its 
service roads among the mountains must be, to a great extent, 
made for itself. Seeing that the ordinary gauge could not be 
chosen, and that longitudinal seats in the carriages must be 
adopted, the promoters have fixed upon a gauge 3ft. 84in., which 
affords width enough for a carriage of ample dimensions for 
comfort. There is already at St. Michel an abundant supply of 
first, second, and third-class carriages ready for the opening, and 
I can safely say, concerning their style and dimensions, that the 
appearance of such carriages as omnibuses in the streets of 
London, either to run on tramways, as in Paris and in the 
American cities, or on the ordinary roadways, would be hailed 
with delight by all who use the street omnibuses of the metro- 
polis. The Mont Cenis carriages are really on the plan of the 
street tramway carriages, and are seated for twelve, fourteen, and 
sixteen passengers each, first, second, and third classes respec- 
tively. The upholstery of the first-class carriages is of the most 
elegant description; the second-class carriages have also stuffed 
seats and backs, and window blinds. Each class of carriage is 
fitted with glass about half depth on each side, excepting only 
the directing bars. The entrance to the carriage is at one 
end by a covered platform; but there is a sliding door at each 
end of the carriages and a folding iron footway between one 
carriage and another, which affords means of entry to the 
carriages at both ends, and which also furnishes a mode of 
communication between one carriage and another throughout the 
train. 

A conductor or brakesman will attend each carriage and have 
the control upon his covered platform of the powerful brakes 
which are fitted to all the eight wheels, four ordinary vertical 
and four horizontal, which work upon the middle rail. The 
brake power is sufficient to stop a carriage upon any gradient 
upon the line in less than half of its length. 

At the St. Michel terminus of the Mont Cenis railway the line 
runs close up to the station of the Victor Emmanuel line. The 
change from one train to the other, both of passengers and goods, 
will be accomplished with greater facility than at present to the 
diligences which await the arrival of the trains from Paris. The 
Mont Cenis line runs into the station of the Victor Emmanuel 
at Susa also, and barring the interference of the douainers— 
which is steadily becoming less vexatious both in France and 
Italy—the traveller has only to move himself, and to get his own 
baggage moved, from one carriage and platform to others in the 
station, to procure his ticket, and prosecute his journey to Turin 
or elsewhere. . 

On arriving at St. Michel the traveller from England, if it is 
his first visit, will not fail to experience a new sensation. He 
roust feel as if he had at last got to the final railway terminus. 
Right in front of him at the stations is an enormous mountain, 
which seems to defy further progress. He sees to his impedi- 
menta, and passes through its station to the great yard in front, 
on the other side of which is the principal street of the town. In 
the station yard are half-a-dozen ponderous diligences, painted 
bright yellow on the bodies with black tops, and the wheels 
picked out with black. They are the voitwres imperiales by which 
passengers and goods are conveyed between the dominions of the 
Emperor of France and the King of Italy. He secures his place 
in the interieur, or the coupé, as the case may be, and snatches a 
moment to run out and take a glance at St. Michel. Fairly in 
the street he looks in front and behind, to the right and to the 
left, and sees only gigantic mountains all around; and, having 
got into the bottom of the vast basin, naturally wonders how he 
is to get out again. But the horses are yoked—seven to the 
vehicle known as “the courier,” which carries the mails and gives 
the nas to the others, and five horses in each of the rest. He 
scrambles into his place, having seen his luggage strapped on 
behind and covered with the tarpaulin, the driver cracks his 
whip, the horses toss their heads, the bells ring cheerily, and 
they are off. At the upper end of the town it is seen that it is 
not quite a cul-de-sac, but that an excellent road ascends the 
valley, at the bottom of which roars the brawling impetuous river 








torrent the Arc. It may be noticed in relation to almost all 
countries that railways and high roads are made in many 
instances in the valleys, and follow the course of the rivers 
which flow at their bottoms, for the sake of the more equal 
gradients thereby obtained. The rule holds in relation to the 
Mont Cenis imperial road, which follows the course of the Arc 
from near Chambery to Lanslebourg, not far distant from the 
runlets that originate the stream. The inclination of the Arc is, 
however, a very different thing from anything to be seen 
between it and the Thames. Throughall its course impetuous, 
it in some places takes leaps downwards of 5ft. or 6ft., and 
contrasts greatly even with its neighbour the Saone, which 
is accompanied by the railway from Chalons vid Macon 
and Lyons to Marseilles. In the neighbourhood of _ St. 
Michel, and for about twenty miles up the gorge, there 
is abundant evidence of the impetuosity and sometimes 
irresistible power of the Are, in Be 4 devastation it committed 
just twelve months ago. The which was completed in 
1810, and which has successfully withstood all the storms which 
have shaken the mountains, and the — which have flooded 
the valleys since then, succumbed to that terrible visitation. 
The destructive action of the flood resulted, not entirely from 
the enormous quantity of water which came down, but from an 
obstruction in the channel. At a point above Bram one of 
the many tributaries of the Arc, which almost join it 
nearly at a right angle, brought down an unusual quantity of 
diluvium, which lodged across the channel of the main 
stream. The waters of the Arc backed until they formed 
a long deep lake, its surface reaching, as the marks remain to 
show, up the eaves of the houses on the road side. The pent-up 
waters gathering irresistible power, burst the barrier and carried 
all obstructions before them, including many miles of the 
imperial road and the Pont de la Sausse, near St. Michel. For 
many miles the whole of the bottom of the valley, which by 
patient labour had been converted into rich and productive 
garden land, was completely scooped out, and long wide reaches 
of boulders and rubbish were all that was left to mark where the 
gardens had been. Many of the masses of rock brought down 
by the flood—it reminded one of Holmfirth in the dam which 
caused it—are twenty to thirty tons in weight. Among other 
evidences of its violence I noticed as many uprooted fine trees 
lying unheeded at the torrent’s side as might, were they 
delivered free, in some localities almost make the fortune of a 
timber merchant. I noticed also at one place, lying in the bottom 
of the scoured out gorge, about 30ft. below the new road, a rail 
bent nearly double which had formed part of the line then laid. 
The peasants have commenced the reclamation of the waste, 
but many years must elapse ere the district can resume its 
former pleasant appearance and productiveness. The road 
was of course restored by the Government of France, the 
railway company having to execute such parts of the 
work as were needed for the line, in excess of what was 
indispensable for the road. The restoration of the road is 
scarcely completed, although the railway is. In several places 
between St. Michel and Modane I saw gangs of about a dozen 
men at work laying metal and rolling it. The process in so far 
as the face of the road is concerned seems to be to lay with 
ordinary metal, to cover that ‘vith road scrapings, to water, and 
to roll with an enormous roller drawn by about twenty mules. 
An excellent surface is obtained by these means. 

Although there are some gradients of about one in fourteen 
on the way from St. Michel to Lanslebourg, and the centre rail 
is used for a great part of the distance, there is but little to dis- 
tinguish the manner of the journey as compared with that from 
Aigaebelle, where the valley of the Arc is first touched. From 
that point the gradients are continuously severe, although not so 
steep as they are after reaching St.sMichel. The peculiar construc- 
tion of the engine, the u eer gm and seating ofthe car- 
riages, the third rail on the are all novelties; but in other re- 
spects the journey bythe Mont Cenis Railway is onlya continuation 
of the journey up the valley of the,Arc. On the way up to Modane, 
about ten miles distant, where the first station will be, the river 
is crossed several times, chiefly by:plate girder bridges. One of 
the most important of these'is the Pont de la Denise of 100ft. 
span, the girders 10ft. deep. This bridge was erected at the 
joint expense of the Government and the railway company. 
The Pont de Chevies another girder bridge follows, but is 
not quite so wide as the former. It may be noticed here 
and at other points, that care has been taken in the 
restoration of the road to protect the works by walls of 
immense strength, built where they are needed to direct the 
stream in a safe channel. Of the masonry in the valley of the 
Are, as well as on the other side of the mountain, it may safely 
be said that it is throughout of the strongest character, and a 
first-rate specimen, both jn strength and sightliness of hammer 
dressed coursed work. Fourneaux, near Modane, is a consider- 
able town, brought into existence by the works of the tunnel 
which enters the mountain here, about 350ft. above the level of 
the road. To reach the entrance the approach will pass it 
for a considerable distance by a stiff gradient and return 
from beyond Modane by a continuous ascent to the tunnel 
mouth. Forneaux, with its works for supplying air to the 
tunnel, the piping, gasworks, barracks, and other buildings, 
has had about £250,000 expended upon it. There are 
about 1600 men employed at present in connection with the 
works at this end. The report of progress received at the time I 
passed was that it was at the rate of two metres twelve centi- 
metres per day, and that the mountain was now penetrated 
three kilogrammes 500 metres on the French side, and for above 
four kilogrammes at the Bardoneche end, where they were pro- 
gressing very satisfactorily. Ata little distance beyond Forneaux 
is the Alpine posting town of Modane, where all travellers 
change, or bait their horses. Looking upwards from the door of 
the Hotel d’Or one would su that the mountains were 
passed, and that in a few hundred yards the descent into the 
plain would commence, but this is not found the case when the 
journey is resumed, the wildest Alpine scenery met with on the 
route being onwards, and in the n miles between Modane 
and Lanslebourg. The most remarkable part of the journey is 
probably that in the neighbourhood of Bramans, the second 
station on the line, and distant sixteen miles, or about a third of 
the journey to Susa from St. Michel. The Fort I’Esseillon, one 
of the strongest of the chain erected at intervals for the com- 
mand of the pass, is an object so grimly grand as to produce an 
impression on the mind that never can be effaced. The fort is still 
occupied, but many of the works have been blown up. Savoy 
is now part of France, and the barbettes laid for defence on the 
French side are now of course useless, The picturesque Pont 
du Diable has also been removed and another bridge constructed 
in accordance with any future tise to which the fort may be 
applied by France. e railway diverges from the for 
short distances at various places for obtaining advantages at 
small cost in better curves and gradients. There is to be a 
station at Termignon, four miles beyond Bramans. Hence 
to Lanslebourg five miles from Termignon, and twenty-five 
from St. Michel the route is for the greater part through a 
wildly sterile district. Lanslebourg will be the principal station 





between the termini. The station yard has ample accom- 
modation and conveniencies in sidings, turntables, engine shed, 
&c. The station is immediately in front of the immense 
barracks erected by Napoleon I. They consist of a long range 
of buildings with a wing projecting at the back at each end. 
The building is now used as a stable for the diligence service. 
At Lanslebourg the road is shown that was taken by Napoleon 
and his army before the present road was made, Itis a rutty 
track of about 8ft. wide. The zigzags up Mont Cenis are 
commenced at Lanslebourg and contitiue for about six miles 
travelling distance, but very much less horizontally as the 
traveller notices, as Lansleburg seems to descend from him with- 
out receding. Throughout its course the railway passes over 
many level crossings, at each of which a keeper is stationed. 
The contrivatice for lowering the centre rail is very ingenious 
and effective. By joinis operating after the manner of a parallel 
rule, the central rail, which stands 9in. above the other rails, is 
lowered into the groove prepared for it and a perfectly even 
crossing is made for the ordinary road. In the course of the 
ascent several short tunnels occur through projecting crags, and 
shortly before reaching the summit the covered ways commence. 
These are for defence against snow drift rather than avalanches, 
which are provided against by stoutly built ttinnels of coursed 
masonry with semicircular roofs. On reaching what is called 
the summit, mountain peaks are still towering overhead. The 
plateau extends for several miles before the descent is commenced. 
On this part of the route scarcely a tree or shrub is to be seen, 
but there is abundance of rich ure, and not a few shepherds 
and herdsmen’s huts. Lake Ceriis, which is passed on the 
right, furnishes an agreeable variety in the scenery. It is a 
beautiful sheet of water much larger than Grassmere, I should 
say, and has its pretty wooded island, too. It contains an 
abundance of delicious trout and other fish. There the 
line is on the level as near as may be, but on reaching the end of the 
lake the direction of the brooklet, Cenisio, shows that the water- 
shed is in another direction from what it has been, and that the 
descent has commenced, The Hosjice is passed on the left, 
and shortly after the highest station on the line, Grand Croix, 
is reached, and water being taken in the descent is commenced to 
Susa, a distance of about thirteen miles. The first part of the 
descent into the desolate valley of St. Nicholas is made under 
a long covered way formerly used for the imperial road, but some 
years since abandoned for a series of inclines on another face of 
the valley. The covered way has been thoroughly repaired, 
and much strengthened in the roof and outer wall for the 
railway. It affords a much better gradient than that of 
the new road and is also a continuous descent, whereas they 
descend to a level from which they have to rise again. Shortly 
after emerging from this covered way the vast and magnificent 
valley of the Dora bursts upon the.view. Susa lies far below, 
but so nearly in a horizontal direction that the traveller imagines 
he could almost throw a stone into it. On the right towers the 
lofty Mont Rochmelon, and with the torrent Merderelie leaping by 
a succession of bounds almost from its summit to Novalese at 
its base. Villages, hamlets, and Swiss chalets innumerable are 
to be seen in the valley and far up the mountains on each side. 
Little churches are seen far below with the tops of their spires a 
thousand feet under our level. Chesnut trees in full fruit are 
thick in the sheltered hollow, vine gardens abound in the plain, 
and vine terraces extend to near the mountain tops. The descent 
is tiiade as speedily and as safely as the ascent, and in the same 
manner—by a series of inclines. The curves, of two chains 
radius, are all taken with perfect ease, and the run down the 
mountain is at once the most wonderful and delightful that any 
traveller could make in paying his first visit to North Italy. 

At St. Michel the company have already provided extetisive 
premises for rolling stock, repairs, and other purposes. At Susa 
also they have large premises and convenient accommodation for 
the repair and stowage of engines and carriages. 


70-HORSE MARINE ENGINES. 


Dustin has not hitherto made much progress in marine engi- 
neeritig, though we see no reason why she should not take her 
place, in time, with other large seaport towns. We are glad to 
find a firm in that city turning their attention to the subject, both 
as regards repairs and building of engines. The engraving on 
page 404 represents a pair of 70-horse power (collectively) in- 
verted screw engines desighed by Mr. J. Bailey, one of the tom 
of the firm of Courtney, Stephens, and Co,, Blackhall place. 
Fig. 1 is an elevation, part in section; Fig. 2 end view, and 
Figs. 3 and 4 detailed views of the link and eccentric rod. The 
leading dimensions are as follows:—Diameter of cylinders, 34in.; 
length of stroke, 26in.; diameter of air pumps, 124in.; length of 
stroke, 26in.; diameter of screw propeller, 10ft.; pitch of ditto, 
17ft. (three blades). The air pumps are placed immediately in 
front of the cotidenser, and worked direct from the piston. The 
link motion is very simple, and so arranged that the eccentric rods 
move in a direct line with the valve rods, consequen 4 doing away 
with the usual slip or sliding motion in the reversing blocks. The 
feed and bilge pumps are worked from the forward end of the 
crank shaft by means of a pin screwed into the latter, On the 
whole the engines are most compact and accessible. They work 
up to 400 indicated horse-power, and have been running twelve 
motiths and have given gheat satisfaction. Messrs. Courtney, 
Stephens, and Oo. have another pair nearly finished, and have 
machinery capable of turning out engines 600-horse power, and of 
doing the repairs of any ship now sailing out of the port of Dublin. 











Lonpoy Assocration or Foremen Encinerrs.—At the monthly 
meeting of this society, held on Saturday the 2nd inst., 4 scheme, 

roposed Mr. J. Newton, for the formation of a Widows’ and 

rphans’ Fund was, with some modifications, agreed to. The 
benevolent machinery of the association is thus rendered complete, 
for it now includes plans for the assistance of unemp oyed 
members, of those who are incapacitated by age, and for that of 
the relatives of deceased members. 

PerroLteuM Fue..—The use of mineral oil as a fuel for marine 
engines has attracted much attention within the last few P fy xi 
Last year a steam yacht, the property of Mr. Arthur Barff, was 
fitted with an apparatus, patented by himself, for burning the oil 
fuel, and various experiments were made on board. Since then she 
has had a boiler constructed better suited to develope the advan- 
tages of liquid fuel, and is now ected, and with her tanks full 
of oil carries four times the number of hours’ a, of fuel 
as when using coal, and works most satisfactorily. The arrange- 
ments for feeding the fires are very simple and self-acting. The 
process is clean and inexpensive, and can be applied to any ordinary 

e boiler in a couple of days. The Minnie is the first 
vessel ever hy with on } ed and is pet : ayer The tes 
inspection of the engineer department at the dockyard. e fires 
are tly under parva can be regulated by a tap, and put out 
in a devond. They require no attention after once . The 
quantity of oil used is about three gallons per hour for a 10-horse 
boiler, giving a pressure of 451b. of steam, and a speed of 9} knots. 
The many ad which mineral oil possesses as a fuel render the 
success attained in this little vessel very important. The yachts- 
men owning steamers will be able to get rid of the intolerable 
nuisance of coaling and stoking and smoke. The new boiler and 
fittings have been made and put into the vessel at the Erith Iron- 
works, by Mess Easton, Amos, and Anderson, 
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STOPPING BEAMING MACHINE. 


BY MESSRS. HOWARD AND BULLOUGH, GLOBE WORKS, ACCRINGTON. 
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THE process of beaming or warping is to transfer the yarn from 
the state of bobbins to beams or rollers, from which it is passed 
through size and wound on to smaller beams for weaving. In 
machines which existed previous to the invention of the self- 
stopping machine the beamer or person minding the machine 
required to watch the threads vigilantly from morning to night, 
so as to be in time to stop the machine when a thread broke, 
before it had been wound on too far to be recovere| for piecing. 
There being usually from 500 to 800 threads all being wound on 
at once it is seldom many minutes elapse before a breakage occurs; 
the attention of the beamer is, therefore, very severely taxed. 
For a time when the American war left spinners nothing but 
inferior India cotton the occupation of a beamer was almost 
intolerable. It was more than human nature was capable of to 
stand from six o’clock in the morning to six o’clock in the evening 
gazing on the maze of threads with unflagging attention; as a 
consequence much defeetive work was uced. It was while 
the evil was at its highest that the machine we illustrate was first 
brought out. By it the production of bad work was rendered 
impossible, and the vigilance of the beamer was no longer required, 
because the moment any one of the hundreds of threads breaks 
the machine stops of itself, and cannot be got to work again till the 
broken thread has been pieced. The mechanism for effecting this 
is very simple and will easily understood, as will be seen from 
the following description. 

E is a triple cam, having revolving motion given to it by the 
driving cylinder C; the effect of its motion is to give an oscillating 
movement to the lever F, which is pivotted to the stud G; H, H, 
represent light pins or fallers, seen half size at Fig. 2. Each 
thread supports a faller by its tension above the bars I, I; these 
bars have a to-and-fro motion imparted to them by the action of 
the top part of the lever F, and by the spring K on the finger L. 
This finger is fastened to the end of the shaft M, which supports 
the bars I, I, running parallel to and just below the slots i N, 
seen plainer at Fig. 2; as the point O of the lever F gravitates in 
the hollow of the tappet E, these motions are reversed, the top 
of the lever F is thrown backwards, the finger L is pulled in the 
same direction by the spiral spring K, and the bars I, I, move 
forwards across the slots. When this to-and-fro motion is uninter- 
rupted the spur P of the lever Lcomes in contact with the swell Q 
of the catch lever R and raises the catch end so that it is not 
caught by the top part of the lever F as it makes its stroke when 
being lifted by the — E. But this motion is interrupted 
when a thread breaks because the faller +> by that thread 
falls and protrudes below the slot N, so that the forward stroke 
of the bars is arrested by the faller, and the spur P fails to reach 
the swell Q, the other arm being heavier remains down, so that 
when, by the action of the by E, the lever F makes its stroke 
it catches the hooked part of the lever R, and carries it with it till 
the spring S is pulled out of its detent, which then springs 
inwards and, acting on a rod which carries the strap fork, slides 
the strap from the fast to the loose pulley and the machine is 
stopped. As the bobbins continue to run by their momentum 
after the other parts of the machine are stop the rollers T, T, 
working in the slides V, V, descend and take up the overrun or 
slack of the yarn. A represents the end or framework of the 
machine, B the yarn beam, C the drum or cylinder which drives 
ar? _ beam by friction, D the creel or frame which carries the 
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SHAW AND JUSTICE’S DEAD-STROKE POWER 
HAMMER. 


WE illustrate, in the accompanying © vings, a hammer, of 
American invention, which has been found to give satisfaction to 
most of the firms who have tried it. The inventors intend it to 
supersede the trip hammer. The first working model, with a 
60 1b. head, has been in use for several months in Philadelphia— 

incipally in drawing down the ends of railway spring blades. 

e construction of the hammer will be understood in a moment. 
It consists of a framework of cast iron about 5ft. by 6ft. 8in. by 
10ft. 8in. high. The weight of the hammer is 1000 lb., or nearly 
half a ton, suspended from the spring A, which is attached tc the 
end B, of a beam worked by the crank shaft which is driven by a 
belt pulley. F is a wheel for tightening the belt, so as to regulate 
the speed at which the hammer works. The inventors say of this 
hammer:— 

“Tt must not he supposed that the power obtained from this 
hammer is due to the momentum of the ram merely, the principal 
agent is the elastic force of the steel bow spring, a force that is 
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og by bracing its extreme points so as to prevent any flexi- 
ility, when it will be found that with all the velocity given to 
the ram, no power can be obtained from it other than that of an 





deflection when driven at its regular speed. By this it will be seen 
that the increase of force over the mere weight of the ram itself is 
greatly in excess of that of, any hammer known, while the power 
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accelerated drop or dead fall. Absolute tests prove that a weight 
of 2500 1b. must be exerted to compress the spring usually attached 
toa 1001b. hammer, to enable it to reach the maximum point of 
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used is economised in about the same oe m= gl The machine 
gives a dead blow and works with a considerable saving of power 
as compared with ordinary drop hammers, 








KNAGGS’ PROCESS OF CANE SUGAR MAKING. 

Up to the abolition of the slave trade the West India planta- 
tions offered enormous sources of wealth, but with that revo- 
lution in the labour market, added to the beetroot sugar manufac- 
ture, the circumstances have been very much changed. But cannot 
a fortunate combination of chemical and mechanical science, by 
greatly reducing the amount of hand labour required, dispense 
with the negro and replace him with European skill ? Up to the 
present, the only compensation made by modern science to the 
West Indian sugar planters for the discovery of beetroot sugar 
has been the vacuum pan; but we feel convinced that, sooner 
or later, a judicious utilisation of European chemical science 
and machinery may effect a complete change in the condition of 
the West Indian islands. A remarkably scientific and carefully 
considered attempt in this important path is a new process of 
cane sugar making, the invention of Mr. Walter Knaggs, a sugar 
planter of long standing, of the Seven Plantations estate, Lower 
Clarendon, Jamaica. It is impossible to examine his plans with- 
out concluding that they are the result of much thought on the 
part of a man thoroughly versed in the practical and theoretical 
conditions of the process. Starting from chemical first prin- 
ciples, Mr. Knaggs considers—and we believe that most organic 
chemists will bear him out—that the three main points to be 
observed in making good sugar are:—The complete clarification or 
purification of the juice; a rapid evaporation, out of contact of 





air, of this juice; and its granulation at a low temperature into 
sugar. These conditions, as might be expected from the quality 








of West Indian labour, are but imperfectly observed as the 
entire series of manipulation, is practically in the hands of the 
negro. 

In a tropical climate the cane juice begins to acidify as soon 
as it is exposed to the air, and this takes place at the ends, or at 
any accidental rents caused by carelessness in the outside skin of 
the cane. The ripe stalk should hence be ground as soon as 
possible after being cut. Even when this takes place, often after 
a delay of days, the juice on being expressed has to run over 
surfaces on which old juice has aciditied by contact with the air. 
The important process of clarifying the sugar by the addition of 
lime is generally carried out most empirically without rule or 
measure; often by some old boiler-man, who acts on the tradition 
that, say, his father used a certain proportion of lime to so many 
gallons of juice. The cane juice is thereupon boiled in a number 
of coppers exposed to the action of the air for several hours and 
the consecutive night. The next day, and without being pro- 
perly skimmed, the liquid is what Mr. Knaggs terms “ fried 
down” at an unduly high temperature, to a mixture of sugar 
and molasses. As the laziness of the negro keeps him from pro- 
perly skimming the juice being boiled down in the coppers, the 
lime added to the juice combines with the acetic acid formed in 
the liquor during the lengthy time it is being boiled and exposed 
to the air, and this again sets free the feculencies with which it 
was in combination. Mr. Knaggs shows that one of the most 
injurious agents in the cane sugar manufacture is the acetate of 
lime formed by the combination of lime with the acetic acid in 
the sugar. The acetate is decomposed at the high temperature of, 
for instance, the sides of the copper, and the constituents thus 
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KNAGGS’ CANE SUGAR EVAPORATOR AND GRANULATOR. 


CONSTRUCTED BY MESSRS. EASTON, AMOS, AND ANDERSON, ERITH IRONWORKS. 
Fig. 1. 
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set free act on the sugar. Mr. Knaggs, in concluding his indict- 
ment against the use of lime in cane sugar making, reminds the 
practical planter that some kinds of cane juice are completely 
intractable to lime, and can never be clarified by its use.*) 

To overcome what may be termed the chemical difficulties in 
making cane sugar, and also to obtain, as will be seen, numerous 
advantages in the mechanical manipulation, Mr. Knaggs employs 
the permanganate of soda or potash as a substitute for lime. 
The juice is, of course, expressed from the cane by passing 
through rollers as usual. This operation was, by the way, lately 
performed in our presence at the Erith works of Messrs. Easton, 
Amos, and Anderson, by passing the canes through a set of plate 
rolls. To prevent the'acidifying of the juice it is at once treated 
with sulphurous acid gas, which is forced into the liquid. It is | 
then as quickly as possible brought up to the boiling point, and | 
the scum taken off. It is the application of the sulphurous 
acid which enables the application of this system of clarifying, 
in which the sugar is boiled prior to being limed. The sulphu- 
rous acid gas prevents the spread of acidity in the clarifier, and 
is afterwards neutralised by the addition of clay. During this 
operation the liquor is being well agitated, and a smal] quantity 
of manganate or permanganate of potash or soda is added “ until 
a visible separation of flocculi is apparent.” It is then drawn 
into the “subsider”.—a vessel intermediate between the clari- 
fiers and the evaporator—when it is tempered with lime. The 
juice is then allowed fifteen or twenty minutes for its impurities 
to subside to the bottom of the vessel, leaving the cane juice 
quite clear. 

Now the great and distinguishing feature of the juice thus 
treated is, that it requires no skimming, with the important con- 
sequence that it does not require to have its water evaporated in 
open coppers. It can, therefore, be speedily concentrated into 
syrup out of contact with the air and also, we may add, beyond 
the control of the negro manipulators, who are apt to pilfer the 
juice in large quantities. There then only remains the opera- 
tion of granulating that syrup into sugar. 

In finding a substitute for the series of coppers, decreasing in 
size, in which the syrup, at a great waste of sugar, fuel, and 
labour, is boiled down, Mr. Knaggs has kept in view the 
desiderata of rapid evaporation at a low temperature, combined 
with economy of fuel. His evaporator, shown in a partly sec- 
tioned side elevation in Fig. 1, and in cross section in Fig. 2, 
of our engravings, mainly consists of an oblong tray, with a 
double bottom. Steam is admitted to this double bottom, 
which communicates with a number of tubes laid transversely 
across and close to the bottom. The cane juice is supplied on 
the tray by a pipe at one end, and as it flows from the inlet and 
to the opposite outlet of the boiler, it is rapidly brought into 
ebullition, by means of this extensive steam-heated surface. 
The setae form of evaporator shown in the engraving is 
constructed to generate its own steam. This is done by partly 
filling the double bottom with water; and the heating surface 
may be greatly increased by the employment of a number of 
vertical tubes, made double for the sake of the circulation of 
the water. The tray supplied with the juice has a double cover, 
in which is a pipe for conveying away the steam evaporated from 
the juice. This feature of the apparatus is of great importance 
in the West Indies, where water is often scarce and fuel always dear. 
This steam boiler evaporator is of course made with the usual 
fittings of a steam boiler. 

The juice being thus evaporated down to a syrup has to be 
granulated, at a low temperature, into sugar. Knaggs’ granu- 
lator (Fig. 3 and 4) consists of a metal trough, fitted longitudi- 
nally with a number of tubes, and surrounded by a jacket, with 
which they communicate at their ends. On admitting steam— 
supplied from the evaporator or elsewhere through the straight 
pipe below shown to the right in the longitudinal section—it 
passes into the space at the end, and, flowing through the small 
tubes, escapes up the vertical branch pipe. The syrup is thus 
soon heated to boiling point, and it is in the meanwhile being 
stirred up by a number of blades set tangentially to their circle 
of revolution, and somewhat diagonally to the longitudinal axis 
of the spindle of the wheel on which they are set. These 
blades, as they bring up the syrup, of course very greatly increase 
its surface of evaporation. Any sugar sticking to the bottom of 
the trough is removed by a rake inserted through an adjustable 
opening in the double casing. The whole is enclosed by a cover, 
on which is a chimney, through which, by means of a fan ora 
jet of steam, a draught of air is exhausted through the space 
within the blade. In order to increase its capacity for moisture, 
this air is slightly heated before being thus used. 

Amongst Mr. Knaggs’ other applications of the surplus steam 
of the evaporator—most important in the West Indies, where 
fuel and water are scarce—are those to drying megass, to dis- 
tilling, and to the revivification of animal charcoal. 





WHITWELL’S HOT BLAST STOVE, THORNABY 
IRONWORKS. 
THE annexed 


gree illustrates a novel form of hot blast 
stove which has been for some time at the Thornaby Iron- 
works, Stockton-on-Tees. istri here 


3 n-on- m pg me wher 
economy in working is studied as much, or perhaps more, than in 
sonb ofiar thon pesbagtig districts, ino ben teen that with an 








increase of every 100 deg. in the temperature of the blast above 
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750 deg., a saving of about 1 cwt. of coke on the ton of iron made 
has been effected. Hence, in order to produce pig iron as econo- 
mically as possible, it has become necessary to provide a very large 
and — ys of heating stoves. 

Mr. itwell’s hot blast stove contains no cast iron pipes, but 
is constructed of fire-brick, ganister, or other refractory material, — 
enclosed in cast iron—which is capable of enduring the greatest | 
heat that can be obtained from the combustion of the blast furnace | 
gas, and hence all wear and tear of cast iron stove pi is saved, | 
whilst a temperature of blast is obtained which would be probabl 
unattainable under any circumstances in any stove constructed wi 
cast iron pipes. In working this apparatus two similar stoves are 
used, which by preference are of a circular form, and whilst the | 


blast is being heated in the one the other is being heated by the | 
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blast furnace gas, which is introduced at the gas inlet B; the 
air necessary to effect combustion being introduced through the 
argand burner K, also at the air inlet L; in this instance the air is 
heated to a high temperature before meeting the gas, and thus 
induces a most intense combustion. The gases and descend 
the walls of the stove, passing under the central longitudinal wall 
in their course to the chimney, as at H and I; the products of 
combustion after imparting their heat to the brickwork pass off to 
the chimney at D. en a sufficient temperature has been obtained 
the process is reversed, the blast is introduced into the stove just 
heated, and issues therefrom at a temperature nearly equal to that 
already communicated to the brickwor ph ge ay] om i 

in fact, over the self same surfaces over which the gas “bey 
travelled. The cold blast is introduced at C at that end of the stove 
whence the products of combustion have at been passing at 
a low temperature to the chimney, by which means the blast is 
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gradually heated, so that when it reaches that part of the stove 
which is red hot, it has attained to nearly the same temperature, 
and issues from the stove as above mentioned at a red heat. A 
distinguishing feature of these stoves, however, is that they may be 
cleaned from the dust deposited on the heating surfaces by the gas, 
without being cooled down, and without it being necessary to enter 
them; for this purpose doors or valves E, protected by brickwork are 
placed at the top and at the sides of the stoves, and by opening 
those at the top the dust can be scraped from the heating surfaces 
andremoved by the bottom valves F, without any lossof time. Hence 
it is not necessary to purify the gas before using it. The valves 
are so arranged as to allow sufficient air to be admitted to burn the 
gas perfectly, by which means the gas is consumed with t 
economy; for, whereas in cast iron pipe stoves the gas iene hem 





4 
- 
A . 


LN 


fl eeu LLL 
he SECTION THPOUCH 
ALAST OCUTLE 





nearly 2000 deg., in these stoves the 
pass into the chimney at a tem of 
from 500 deg. to 700 deg., the difference being by the 
heating surfaces, and returned to the blast furnace in the heated 
blast. The construction of this stove will be readily understood 
from our engravings. The principle on which the apparatus acts is 
not new, but the details and general arrangements are novel and 
constitute features of much excellence. 

A pair of these stoves are now working at the Thornaby Iron- 
works, Stockton-on-Tees. They are cleaned every two months, 
and this is accomplished in four hours and a-half, whilst red hot, 

means of wire The ordinary stoves require 
‘iste -six hours up heats again, thus pro- 
the furnaces. The patentee 
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ON THE APPPLICATION OF THE THEORY OF 
RECIPROCAL POLAR FIGURES TO THE CON- 
STRUCTION OF DIAGRAMS OF FORCES.* 

By J. CLERK MaxwE Ll, F.R.S. 
Proressor R x in the Philosophical Magazine f 

February, 1864, erg a Per a ait of reci figures ie ine 


dimensions. The reciprocity consists in that they may be 
placed so that every straight line in the is perpen- 
dicular to a plane face of the other, ev of concourse 
of straight lines in the one vid other figure 
to a closed polyhedron. tions be led, and if 
forces act between each connected of points in the first figure 


proportional to the areas of the e faces of the 
which are perpendicular to the ce joining the pair of 
then this system of forces will keep all the ts in Ggailibeium. 
In the Philosophical Magazine for April, 1 
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line. The same will be true of the weights on the lower boundary. 
The vertical lines corresponding to these two sets of weights, toge- 
posed pes the ty oni | we whole structure, — ote is 
: ‘orces are vertical, po. 
Git be edesed to a vertiout line folded on iteclt 
i fi f may be thus constructed :— Let 
5 a ifferent ivisions of the rafters begin- 


A,, A., &c., be the diff 
ning at the left si of MBe Bo My, Gar Se bu 
a hontee Wy be cee 


the 1? b, 
th at C,, C0 ; comngiadl gs oray the frame be- 
penn e rafters and the tie beam, an: let ¢,, ¢,, &c. be the 


stresses in them. Let f,, f,, &c., be the weights ied at the 
end of the rafters and at the different joints of them, and let 
915 Ja, &e., be the ts at the extremities of the pieces of the 
tie beam. Let p,, p,, be the seresscngeers the entire structure. 
It is easiest to ulate these.in the ordinary way by taking 
moments. To construct the dia- 
gram draw a vertical line and mea- 
sure successive portions upwards 
representing f,, f,, &c. From the 
bottom of this line draw p upwards 
(if p is vertical the two lines will 
coincide). - g the ay P mea- 
sure . -¥" Ii» Jas own- 
wards succession. The line 
joining the bottom of this line 
with the top of the line of /,, f,, 
&c., will represent p,. Next, from 
the point of division between /, 
and f, draw a, parallel to A,, 


Pee | 


cf & 
Fe 








a 




















conditions under which the construction of such reciprocal figures 
is possible. I now propose to explain the connection between 
Professor Rankine’s figure and the diagrams of forces for plane 
frames by means of the theory of reciprocal polars with respect to 
the sphere. 

Let any closed polyhedron with plane faces be taken, and let a 
system of triangles be described whose bases are the edges of the 
polyhedron and whose vertices are at the point P. Next let the 
polar reciprocal of the polyhedron be constructed with respect to a 
sphere whose centre is at P, and let triangles be described with 
their bases on the edges of this polyhedron and their vertices at 
P. Then every face of 6ne polyhedron will be polar to a summit 
of the other, and every edge of the one to a corresponding edge of 
the other, by the theory of reciprocal polars. 

The polyhedra with the accompanying triangles will also 
satisfy Professor Rankine’s condition, for every face of either 
polyhedron will be perpendicular to the line joining P with 
the corresponding summit of the other, and every triangle 
whose vertex is at P will be perpendicular to the lines in 
the other figure which is polar to its base. Every summit of 
the one polyhedron corresponds to the pyramid in the other 
whose vertex is P, and whose base is the polar of the summit, 
and the polyhedron itself in the one figure corresponds to the point 
Pin the other. Either figure may be taken to represent a jointed 
frame whose angles are acted on by forces whose direction passes 
through P, and the other figure will then represent the magnitude 
of each force by the area of the face which is perpendicular to the 
line of action of the force. 

In order to pass from this case to that of plane frames, let any 
point Q be taken within one of the polyhedra, and let a plane 
be drawn through Q perpendicular to P Q. Next let the 
distance of every point of the polyhedron from this plane be 
diminished in the ratio of n to 1, and let the distance of P 
from the plane be increased in the ratio of 1 to n, and let the 
tigure which is reciprocal to this altered figure be described. Then, 
when 7 is indefinitely increased, both the polyhedra will tend to 
become plane figures of finite dimensions, which are reciprocal 
figures in the sense that every line of the one is perpendicular to 
the corresponding line in the other, and that lines which meet in 
a point correspond to lines forming a closed polygon. I have 
proved in my former paper that the condition of a reciprocal 
being possible is the same as that of the figure being the projection 
of a polyhedron with plane sides, and by the construction which I 
have now described, when this condition is fulfilled, the reciprocal 
figure may be drawn. 

In calculating the equilibrium of frames, such as those of 
roofs and bridges, after resolving the weight of each piece 
into two parts applied at its extremities, we have a frame 
without weight acted on by external forces applied at its joints. If 
a diagram of forces without redundant lines is possible, every line 
of the frame must form a side of two, and only two, closed poly- 
gons answering to tne two, and only two, extremities of the cor- 
responding line in the diagram of forces. Such a diagram can 
only be drawn when the external forces are applied at points on 
the boundary of the frame. For any line in the frame to the ex- 
tremities of which external forces are applied forms part of a poly- 
gon of which the divections of the external forces are sides. If it 
is part of the boundary of the frame, it forms a side of one other 
polygon only and the reciprocal diagram is possible, but if it is in the 
interior of the frame it is a side of more than one other polygon, 
and it cannot be represented in the reciprocal diagram by a single 
line. In the complete diagram the line would be repeated till all 
the polygons of which the original line formed a side were repre- 
sented by the extremities of the different repetitions of the line. 
In most actual cases, however, the external forces can be repre- 
sented by a series of weights placed on the joints of the upper and 
lower boundaries of the frame, and a diagram can be drawn repre- 
senting at once the magnitude and direction of the stresses. The 
construction of such diagrams is easy, and affords a security 
against errors, since if any mistake is made the diagram cannot be 
completed. Since all the weights on the upper boundary of the 
fraine act towards one point at an infinite distance, the lines re- 
preseuting them willform part of a polygon, and since they are all 
parallel, the lines will be successive portions of the same straight 
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ints of division 
between f, and f, draw a, parallel 
ry to A,, and so on. In the same 
“*way trom the point 9,, g, draw 
b, parallel to B,, and soon. Then, since at the foot of the first 
rafter the forces are f,, 4,, 6,, 91, p, these must form a polygon, 
and therefore the lines a, and 6, terminate at their point of inter- 
section. We may then .0on to determine all the other forces by 
drawing lines to ¢,, C3, &c., as in the re, always 
remembering that forces acting at a point in the roof must form 
a closed polygon in the diag.am, and that the forces along pieces 
which form a closed polygon in the roof must meet at a point in 
the diagram, 








INSTITUTION OF MECHANICAL ENGINEERS. 


THE general meeting of the members of this Institution was 
held on Thursday, the 3ist of October, in the Lecture Theatre of 
the Midland Institute, Birmingham, Sampson Lloyd, Esq., vice- 
president, in the chair, 

The Secretary, Mr. W. P. Marshall, having read the minutes of 
the previous meeting, a number of new members were elected, and 
the officers of the Institution were nominated by the meeting for 
the next annual election. 

The first paper read was a “Description of the pumping 
engines at Crossness, for the Metropolitan Matn Drainage Works,” 
by Mr. Gilbert Hamilton, of Messrs. James Watt and Co. These 
engines are situated at Crossness Point, about four miles below 
Woolwich, where the southern outfall sewer for the drainage of 
the southern portion of Lendon discharges into the Thames; and 
the sewer being below the low water level of the river, the engines 
are employed for lifting the sewage into a large covered reser- 
voir at a higher level, whence it is allowed to flow direct into 
the river during the ebb tide, the average height of lift being about 
twenty-six feet. There are four independent pumping engines, each 
working two sets of pumps, and each of these sets consists of 
four single-acting plungers, all working in one cylindrical casing. 
The suction and delivery valves are leather flap valves, loaded with 
wrought iron plates, the former being placed in a_ horizontal 
position, and the latter nearly vertical. The plungers are worked 
. connecting rods from the engine beam, and the motion is con- 
trolled by a heavy fly-wheel coupled to the end of the beam; the 
engines are double-acting, high-pressure, and expensive, and the 
work done in the up and down strokes is equalised by placing one 
set of pumps on each side of the beam centre. The pumps dis- 
charge into a central wrought iron trough, closed at the top, and 
provided with an air wool to ease the action of the pumps when 
working against a head pressure in the reservoir. These engines 
have now been at work more than two years, and in ordinary fair 
weather the usual amount working is one engine constantly pump- 
ing, and two others for a portion of -the time; but this varies 
greatly and suddenly with the weather, and sometimes the four 
engines are at full work together for some hours after a heavy rain 
in London, the effect of which is generally felt at the engines 
about six hours afterwards. The four engines together discharge 
seven million gallons ee hour, and are capable of filling the 
reservoir in three and a-half hours, the total content being twenty- 
four million gallons. Indicator diagrams were exhibited from the 
engines, the duty of which is found to be eighty-six million 
pounds raised one foot with a consumption of one cwt. of Welsh 
coal, 

The next paper was a ‘Description of an improved steam 
pile driver with endless chain,” by Mr. Peter Bb. Eassie, of 
Gloucester. In this pile-driver the endless chain is made to lift 
the ram by its centre of gravity, in order to obviate the loss of 
power arising from the friction produced by the binding of the 
ram upon the leaders in lifting, when the attachment of the chain 
is at a point behind the ram, thereby canting the ram against the 
leaders, as in the ordinary pile-drivers. In the improved pile- 
driver designed by the writer the endless lifting chain, ascending 
at the back of the leaders is brought forwards in front of them, 
and into the line of the centre of gravity of the ram, by means of 
a light slide or ‘‘ follower” sliding freely up and down between 
the leaders, and carrying a roller, under which the chain passes 
from the back to the front of the leaders. During the ascent of 
the ram the follower simply rests on the top of it, and is carried up 
by it, and as soon as the ram is liberated and falls the follower 
runs down after it upon the ascending endless chain. This suffi- 
ciently retards the descent of the follower to allow time for the re- 
bound of the ram after striking the blow to cease, before the fol- 
lower overtakes it and brings the lifting chain forwards to engage 
with the hook on the ram, thus preventing any risk of the ram being 
caught by the lifting chain in the rebound. The lifting hook is 
constantly pressed inwards by a spring, ready to engage in the 
links of the endless chain; and the attachment of the hook to the 
ram is made with a spring in order to ease the strain caused by 
the weight of the ram being thrown suddenly on the lifting chain, 
by the hook engaging in the chain while moving at a considerable 
velocity. The ram is dropped by the lifting hook being disengaged 
from the chain by means of a ‘‘striker-off,” which slides freely 
between the leaders, and carries a pair of bell-crank levers with a 
roller in front of the leaders; the lifting hook coming in contact 
with this roller is thrown out of the chain, whilst giving the levers 
a nipping action against the leaders which prevents the striker-off 
from rising. The height of fall is regulated by raising or 
lowering the striker-off, which is suspended by a cord in the 
required position. The endless lifting chain being kept running 
always in the same direction the engine never requires to 
be stopped or reversed during the performance of the work, 
nor are any reversing clutches required for reversing the 
motion of the crab. For driving piles below the level of 
the machine itself, a telescopic arrangement is employed, 
consisting of a long frame called a ‘‘ needle,” ing f 





between the leaders of the pile-driver, and lowered by chains to the 
required depth below the machine ; this frame then serves as the 





guide for the ram and follower in place of the leaders themselves, 
the endless lifting chain is conducted from the crab round a 
at each extremity of the “needle.” By this means piles 
are driven in trenches pi pile-driver travelling on rails carried 
upon gantries erected above the top of the trench, whereby the 
Pp iver commands every portion of the space included between 
the gantries. The pile shoes at the bottoms of the piles are formed 
of Ww casti ording a broad base to the wood of the pile 
itself, and dove-tailed recesses cast on for the attachment 
f on straps, which are then fas to the pile by 
n the ordinary manner ; this construction the advan- 
tage of economy of space in stowage, owing to the shoe itself being 
a separate piece from the straps. Specimens of the shoes were 
exhibited, and a working ows 9 of the pile-driver was shown in 
action. 

The third paper was a “‘ Description of the Steam Steering Gear 
in the Great Steamship,” by Mr. J. McFarlane Gray, of 
Messrs. Forrester and Co., Liverpool. Until the present year the 
Great Eastern was steered by manual power alone, but the want 
of a steam i was greatly felt from the first, and the 
same want is seriously felt also in all large steamships ; and the 
automatic steam steering gear, designed for the purpose by the 
writer, was constructed for the Great Eastern by Messrs. Forrester 
and Co., of Liverpool, under the inspection of Captain Sir James 
Anderson. The apparatus consists of a steam engine placed at 
the stern, having a pair of horizontal cylinders wena re at 
right sae Leap geared to the original rudder shaft which works 
the chains moving the tiller, without any alteration of the original 
arrangement for steering by hand. The engine is controlled by a 
small steering wheel at the bri at a distance of more than 
400ft., which is connected by a , and so arranged that the 
hand steering wheels at the stern revolve turn for turn with it, 
and the steersman at the bridge steers the ship by the small wheel 
through the »vower of the engine. The reversing, stopping, and 
starting are effected by the automatic stop-valve of the engine, 
which is a hollow cylindrical slide, covering both the steam and 
the exhaust. passages, so that, according to its position, it can 
reverse the action of these passages, thus making the engine go in 
either direction by changing the exhaust into steam passages, and 
the steam into exhaust. The movement of this automatic stop- 
valve is effected entirely by the longitudinal travel of a differential 
screw, which constitutes the self-regulating portion of the steering 
gear; the screw is geared to the long shaft from the bridge, so as 
to make turn for turn with the bridge steering-wheel; while the 
nut in which the screw works is incapable of longitudinal move- 
ment, and is geared with the rudder shaft, so as to make turn for 
turn with the latter. If the nut be held stationary while the 
screw is turned the result is a longitudinal travel of the screw in 
the nut, and this longitudinal travel is communicated through s 
lever to the steam stop-valve; but if the nut be made to revolve 
in the same direction as the screw and at the same speed, no end 
motion of the screw will take place, and the steam stop-valve will 
be kept stationary. Hence the actual longitudinal travel of the 
screw corresponds always to the difference between the motion of 
the steering wheel and of the rudder shaft, the screw being thus a 
different*al apparatus. When the engine and the steering wheel 
are at rest the steam stop-valve stands in its middle position, 
closing the cylinder ports entirely, both to the steam and to the 
exhaust; but if the steering wheel be turned, the differential 
screw being thereby also turned, travels endways in its nut, and 
opens the stop-valve sufficiently to make the engine revolve in the 
direction corresponding to the revolution of the screw. The rudder 
shaft being driven by the engine will thus also revolve, and with it 
the differential nut; and the screw continuing to travel endways 
until the nut and the screw both revolve at exactly the same rate, 
the stop-valve will continue to open until the motion of the engine 
corresponds exactly with that of the steering wheel. ‘This self- 
acting adjustment of the stop-valve is all done at the very moment 
that the eteering wheel is moved, in consequence of the automatic 
action of the differential screw, so that the motion of the rudder 
wheel at the stern is sensibly simultaneous with that of the 
steering wheel at the bridge. If there is a strain on the rudder in 
the position in which it is required to be held, the steam stop-valve 
does not shut altogether, and the engine becomes simply an auto- 
matic steam brake, requiring no attention from the steersman; 
the holding power of the engine, however, is limited by the steam 
pressure, and is an elastic force that yields to any sudden excessive 
strain from a heavy sea striking the rudder, but immediately after- 
wards restores the rudder to its proper position. If the strain alter- 
nates from one side of the rudder to the other the stop-valve imme- 
diately reverses its position so as to bring the steam pressure on the 
opposite side of the pistons. However suddenly or violently this 
alternation of strain may take place, the differential screw is con- 
stantly ready for work, and its action is far more perfect and 
trustworthy than the labour of any number of men at the wheels : 
the differential screw is in fact a perfect automaton, changing the 
action of the steam stop-valve, not after the change of strain on 
the rudder, but by that change itself, and simultaneously with it. 
As it was desired in the case of the Great Eastern to have the 
means of disconnecting the steam steering gear at any time, and 
substituting manual labour at the stern rudder wheels, an indi- 
cating dial was arranged in connection with the differential steer- 
ing gear, having two pointers, one of which, being connected with 
the rudder shaft, showed the position of the rudder, while the 
other, being worked from the bridge steering wheel, directed the 
movements of the men at the stern wheels, whose duty it was to 
maintain the rudder-index coincident with the directing index, 
any deviation of the rudder from the required position being mag- 
nified upon the dial by the directing index. A self-acting signal 
bell was also added for calling the attention of the men whenever 
any divergence occurred between the two pointers, requiring the 
rudder wheels to be put over in either direction; and the bell 
sounded again as soon as the two pointers became again coinci- 
dent. The steering wheel at the bridge, controlling the motion of 
the steam steering gear, is provided with stops corresponding to 
the two extreme positions of the rudder, and also with a safety- 
clutch, which gives way under any force turning the steering 
wheel beyond either of the extreme positions. In working the 
steering wheel no power is required at any time except to over- 
come the friction of the shatting and gearing for moving the 
engine stop-valve, which is in equilibrium; and the steering 
wheel can consequently be turned with one finger, while at the 
same time moving the rudder of the great ship more promptly 
than was practicable with the greatest force of men that could 
be brought to work at the ordinary hand-steering wheels, The 
last voyage of the Great Eastern from Liverpool to New 
York was a very stormy one, and afforded an excellent oppor- 
tunity for trying the efficiency of the steam steering gear, 
which steered the ship with entire satisfaction during the pas- 
sage from her moorings inthe Mersey. When approaching Cape 
Race, at the end of the voyage, the sea being very rough, the men 
were ordered to take the wheels, and the steam gear was discon- 
nected, not because there was any defect in it, but because a 
storm was coming on and the vessel was ona dangerous coast, and 
there had not then been any experience of the steam steering in a 
storm. It soon became evident, however, that the vessel was not 
steered so well by manual labour as before, and the men were be- 
coming quite exhausted, when the steam steering gear was again 
connected ; and this was used all through the storm, which was so 
severe as to necessitate turning the ship about for some time. This 
operation in such a sea would have been almost impossible with so 
large a ship as the Great Eastern in steering by hand ; but it made 
no difference to the steam-steering engine, and when the ship got 
into the trough of the sea the steering-wheel at the bridge was 
quite passive in the hand of the steersman, and could be moved as 
easily as in acalm. The result was so satisfactory that Captain 
Anderson reported that the steam steering gear seemed 
perfection. 

The meeting then terminated. 
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RAILWAY MATTERS. 


THE traffic receipts on the Cape Company’s Railway, 63 miles in 
length, amounted for the month of August to £3178. 

In conformity with a requisition signed by about one hundred 
shareholders of the Caledonian Railway Company, Mr. T. Richard- 
son, Mr. G. Smith, jun., and Mr. W. Spens, hive agreed to act as 
a committee of inquiry into the affairs of that undertaking. 

THE recent accident to the mail train from Calais to Paris 
appears to have arisen from the driver of a roving engine ove 

ooting his mark by a few yards, and thus getting on to the main 
line. This man, who, at the moment of the accident, jumped off 
his engine and escaped unhurt, is the only person to blame, 

THE chairman of the Highland Company states that the report 
shows a more satisfactory result than any report submitted to the 
company during the last two years. The dividend to the ordinary 
shareholders is increased to 2 per cent., and the working expenses 
had been kept within moderate limits, being 38} per cent. of the 
gross earnings. 

THE report of the Sutherland Company states that, in conse- 
quence of the works at some rock cutting having proved more 
difficult than was anticipated, the opening of the line has been 
delayed; but there is good reasons to believe that it will be ready 
for public traffic about the end of the year. The large girder bridge 
across the river Oykell is almost completed. 


THE registering of luggage between London and Paris is a most 
provoking sham. Let anything be lost on the way and each 
company lays the blame on the other, the unfortunate 
being unable to meet the evasion, as the luggage has been forcibly 
kept from him and at the same time the means of meeting the 
evasion. It is strange the public tolerate a system which exposes 
to robbery without the chance of redress. 


WE find that the Lancashire and Yorkshire Company, duri 
the last eighteen months, has paid £1,230,000 away in dividends o' 
6} and 64 per cent, per annum on the ordinary stock; but in the 
same time considerable additions have been made to capital 
account, amounting as follows:—QOutlay upon new branches, 
£511,603; outlay on old lines and rolling stock, £517,033; total, 
£1,028, 636. 

Mr. WALKER, of Ellershaw, Boroughbridge, has called the atten- 
tion of the North Riding Chamber of Agriculture to the recent 
increase of about one-third in the carriage of live stock on the 
North-Eustern Railway. The council have resolved not to inter- 
fere in the matter. It is said the high charges of the company are 
driving the cattle to the roads, and that drovers, who have had a 
7 time of it for two years, are now in great request in York- 
shire. : 

THE Commissioners on Irish Railways are actively pushing for- 
ward their inquiry. On Monday Messrs. Fowler, Johnson, Clarke, 
and Mulholland, personally superintended the inspection of the Great 
Southern and Western and the Midland Companies’ works in 
Dublin. They started on Tuesday for Belfast, where they had a 
conference with the directors and managers of the railways of their 
northern district on Wednesday. At the end of the week they 
return to Dublin, and will then probably leave for London. 

THe chairman and directors of the Great Western have been 
making a tour over the Oxford, Worcester, and Wolverhampton 
section, the Worcester and Hereford, and the Severn Valley, their 
object being to muke a careful inquiry as to the traffic and the 
statf employed at each station, ‘he South Wales and other 
sections have also been inspected, and it is expected that the 
result will be a diminution in the working charges and an improve- 
ment in the receipts by further developing the traffic on the line. 


THE inquiry of the Commissioners on Irish railways has lately 
been extended to embrace those canals in Ireland whose managers 
may choose to submit their accounts. The Grand Canal Company 
have taken the lead in asking the extension of the design of the 
Commission. The Royal Canal is identified with and worked by the 
Midland Great Western Company of Ireland. The directors of the 
Newry and Lagan Companies will confer with the commissioners 
in Belfast, and the remaining Irish canals—-the Shannon, Boyne. 
Ulster, and Maig -have for some time been under the control of 
the Government Board of Works. 


THE chairman of the Totnes, Buckfastleigh, and South Devon 
Company states that the arrangements they were endeavouring to 
make with a contractor for completing the railway have not yet 
been fully carried out. He hoped they would have made some 
definite arrangements for making the railway forthwith, and the 
directors are doing as much as they can in order to accomplish that 
most desirable object. The chief obstacle, however, that they 
have to encounter is the raising sufficient money to pay for the 
land they require. After they have the necessary capital they can 
finish the line within seven or eight months. 


THE deputation appointed at the meeting of the Grand Trunk 
Railway Company of Canada on the 3lst ult. have had a confer- 
ence with the directors, the result of which is that, as regards the 
bill to be presented to the Canadian Parliament, all the clauses to 
which objection was taken by the meeting are withdrawr. The 
powers of the bill are now confined to the raising of a sum not 
exceeding £500,000 in equipment mortgage bonds, No. 2 (such 
bonds in no way to interfere with the priorities and rights of the 
existing equipment bonds), and to the enabling variations to be 
made in the terms of the agreements with the Buffalo and Lake 
Huron and Champlain Railways, with the consent of those respec- 
tive companies, 

On Friday evening, on the Earl of Dudley’s railway at the Old 
Park Colliery, near Dudley, a singular accident occurred. Mr. 
Phineas Parsons, a farmer, of Pensnett, has the right to run his 
sheep on the pasturage near the Old Park Colliery; and on the 
night in question one of Mr. Parsons’ men proceeded to drive a 
flock of sixty-six sheep from one portion of the land to another, and 
in doing so the whole flock got on to the tramway. A couple of 
trucks, loaded with coal, had been started in charge of one of the 
men down the incline, and these trucks overtook the sheep in a 
narrow cutting. The consequence was that twenty-three were 
killed on the spot, and six others were so mutilated as to render 
it necessary to slaughter them at once. 


THE report of the Dingwall and Skye line states that during the 
past summer the directors had the whole route of the line carefully 
examined and partially re-surveyed, with the view of reducing the 
expense of construction, and they are glad to say the result had 
been satisfactory. By effecting alterations and deviations in 
several parts of the line, there will not only be a great saving in the 
cost, but the route will be unobjectionable to those landowners 
who felt themselves compelled to oppose the original scheme. 
New capital has been taken up, and this, with the sum originally 
subscribed, will admit of the line being made from Dingwall to 
Lochcarron, a distance of fifty miles, as a commencement Appli- 
cation is accordingly to be made to Parliament next session for its 
sanction of the deviation. 

THE Irish Railway Commission met in Dublin, for the first time, 
on Saturday, in conference with the chairmen and principal 
officials of the leading Irish companies. It was announced by the 
commissioners that civil and locomotive engineers had been 
appointed to examine the permanent way and rolling stock. 
Ireland being divided, for the purpose, into four districts, and 
that chief clerks of the commission would be stationed for a time 
in Belfast and Dublin, with whom the directors or officers of the 
companies could communicate if difficulty arose in filling up the 
blank returns which had been issued. Objection having been made 
that the answering of these queries would cause expense, the 
commissioners announced that the cost would be borne by them in 
the cases where the staff of any railway was not sufficient to allow 
of persons being told off from their regular office employments to 
make the required investigations and give the replies sought for. 





NOTES AND MEMORANDA, 


Saw Francisco has a population of 137,000, which is an increase 
of 74,000 in seven years. 

Orpryaky Britannia metal is composed of equal parts red 
brass, antimony, tin, bismuth, and lead. ” oi 

Tue weight of a million of do! in (ourrency) is 53,750 
troy oz., or 4479 Ib. 2 oz., equal to Ta : 

Tu elevation of Iron Mountain, Missouri, is 228ft. and the area 
of its base 500 acres, The solid contents of the cone are estimated 
at 230,000,000 tons. 


A FRENCH company is in melting and scoriz from 
the ancient Greek lead work, sbianing gor asta to the valueof 
15,000f. daily, of which the greater po is profit. 

THE total silk production of California for 1867 is estimated at 
210,000 cocoons, and the supply of mulberry far exceeds the 
demand. The business is quite profitable just now, but the silk 
men are advancing caution 


Tue “‘ swamp angel” gun, which during its service before Charles- 
town gained a great notoriety, is now lying at a machine shop in 
Trenton, N.J., awaiting its turn to be broken up and fashioned 
into more peaceful and useful implements. 


A BRITISH consul in Japan gives a remarkable account of the 
wealth of the lead, iron, and coal deposits in the island of Yesso. 
In one place coal forms the sea cliffs, and in another he walked 
four miles over an iron sand which con lL over 60 per cent. 
of metal. There are also indications of and copper. 


M. DyBkowsky, in a recent memoir, states that the poisonous 
action of phosphorus is entirely due to the formation of phosphu- 
retted hy en gas, which, in passing into the blood, —v com- 
bines with the oxygen present. Hence, he concludes, that death 
from phosphorus is nearly equivalent to death by asphyxia. 


At a late meeting of the Academy of Sciences M. Lemaire gave 
the result of his researches as to the miasma produced from the 
human body, even in health. His experiments, conducted in 
barracks and casemates, showed that animalcule of several diffe- 
rent species are always to be found in the confined air of such 
places. 

HeEtMHOLTz has recently fixed the lower limit within which the 
human ear can hear musical sounds, at sixteen vibrations, and the 
higher at 38,000 vibrations, a second. Taking, therefore, the 
limits assigned by Helmholtz, the ent re range of the human ear 
embraces about eleven octaves. But all the notes comprised 
within these limits cannot be employed in music. 

M. Pau Morty, the chemist in charge of the Aluminium Bronze 
Works, near Paris, asserts that the melted alloy, when poured into 
the would, is transparent ; and Mr. T. Sterry Hunt, to whom the 
assertion was made, and who saw the operation performed, 
states that the appearance of the wolten stream seemed to corro- 
borate the statement. There is a possibility of optical illusion in 
the inspection of a body which is itself intensely luminous, to dis- 
cover whether it is transparent 

No less a number than 205 deaths resulted last year from acci- 
dents in the streets of London. Of these 36 were due to falls 
from vehicles, seventeen to collisions ; fourteen persons were run 
over by omnibuses, seven by carriages, 25 by cabs, and 105 by drays 
and other heavy vehicles. Compared with the dangers of the 
streets of the metropolis, those attending railway travelling are 
utterly insignificant ; for of all the travellers by railway in the 
year 1865, amounting to more than 250 millions, only 23 were killed 
from causes beyond their own control. 

Tue shells employed for cameo cutting are the cassis rufa, and 
several species of cyprea, called cowries. They are dense, thick, 
and consist of three of differently coloured shell material. 
In the cassis rufa each layer is composed of many very thin 
plates, or laminz, which are perpendicular to the plane of the 
main layer ; each lamina consists of a series of elongated prismatic 
cells, dl Be by their long sides ; the laminz of the outer and 
inner layers are parallel to the lines of growth, while those of the 
middle layer are at right angles tothem. In cowries there is an 
additional layer, which is a duplicate of the nacreous layer, 
formed when the animal has attained its full growth. 

Jeppo, the capital of Japan is the est and most populous 
city in the world, Itcontains 1,500,000 dwellings, and 5,000,000 
human beings. Many of the streets are nineteen ja ries in 
length, which is equivalent to twenty-two English miles. The 
commerce of Jeddo far exceeds that of any other city in the worl 
and the sea along the coast is constantly white with the sails o: 
ships. Their vessels sail to the southern portion of the empire, 
where they are laden with rice, tea, sea-coal, tobacco, silk, cotton, 
and tropical fruits, all of which can find a ready market in the 
north, and then return freighted with corn, salt, isinglass, and 
various other productions of the north, which have a market in 
the south. 

Tue following statement shows the enormous increase in the 
gold coinage of different countries in the decade 1850-1860, 
following the double discoveries in California and Australia:—From 
1792 to the close of 1860, the total gold coinage of the United 
States amounted to 610,000,000 ; of this total the large porportion 
of 525,000,000 was coined in 1850-1860. ce coined in the 
period extending from 1726 to 1860, 7,700,000,000f., of which 

» 200, . were coined after 1 Russia coined from 1850 
to 1860, 000,000 roubles, out of a total coinage since 1664 of 
486,000,000 roubles. Great Britain shows a coinage in ten 
hor from 1850 of £54,000,000, out of £250,000,000 coined since 





M. Soret has invented a new kind of artificial stone. A satu- 
rated solution of chloride of magnesium has the power of com- 
bining with an indefinite amount of calcined magnesia to form a 
perfectly lub Pp i of chloride of magnesium and 
magnesia, which sets into an extremely hard mass capable of re- 
ceiving a polish like marble. Of this material the inventor makes 
billiard balls and various ornamental objects. But a thinner paste 
of the kind mentioned is, it seems, able to hold together and consoli- 
date from fifteen to twenty times its weight of sand and otber mate- 
rials, and so forming a rougher kind of stone suitable for tiles and 
flags, and which will even resist sea-water. 





Tue practical range of musical sounds is comprised between 40 
and 4000 vibrations a second, which amounts, in round numbers, to 
seven octaves. It it stated that the E of the double-bass has 48} 
vibrations ; that new pianos and organs go down to the C’ below 
that, with 22 vibrations ; some of them even to the still lower A" 
with 274, or the C” with 16} vibrations, Below the E, however, 
the m character of the notes is imperfect. As to the higher 
limit, the piano reaches A” with 3520, or sometimes to ©" with 
4224 vibrations, which is thus eight octaves higher than the lowest 
note C" with 16} vibrations, above referred to. The DY of the 
—_— is one tone higher still, having 4752 vibrations in a 
second. 


PROFESSOR BoTTcER points out an interesting property of 
teroxide of thallium, which may, perhaps, be of commercial im- 
portance whenever science shall » hn us the way to produce the 
metal by the hundred weight. The professor finds that a mixture 
of eight parts of teroxide of thallium and one of pentasulphide of 
antimony (the ‘* golden sulphuret ” of the Pharmacopoeia) has the 
property of igniting by friction, and he suggests the use of this 
preparation for the manufacture of hicifér matches. The sinallest 
electric spark is sufficient to set fire to this compound, which far 
surpasses, in this the well-known mixture of equal weights 
of chloride of potash and the ordinary tersulphide of antimony. 
A mixture of teroxide of thallium and powdered sulphur ignites 
with a —, explosion when struck. Picrate of thallium may also 
be exploded by a sudden blow. 





MISCELLANEA. 


CrxcrnnatTI merchants say that hard times have just begun in 
that city. 

THERE are 4,017,790 head of cattle in England dnd Wales, and 
22,097,286 sheep. 

TxE exports of British goods and manufactures to the Australian 
colonies have a great curtailment this year. 

It is stated that the Pontifical army is to be furnished with the 
new breech-loaders, superior to the Chassepots. 

No less than five explosions, more or less violent, occurred in the 
Oaks Colliery on Tuesday night, but happily no one was hurt, 

In 1787 1,500,000 barrels of herrings were caught in the south of 
Sweden, of which 1,000,000 were boiled down to vil, and 500,000 
exported or consumed fresh. 

Tue supply of American cotton this year has been 5 per cent. 
beyond that of last year, while the quantity from India has ex- 
perienced a reduction of 29 per cent. 

Tue oyster fishermen of Wexford have all struck for higher 
wages. One of the boat owners has sent for Jersey men to dredge 
the beds in order to bring the fishermen to terms. 

Tue Harbour Commissioners of Drogheda passed a resolution 
a few days ago appoin a committee to apply to the Govern- 
ment for a loan of £00,000 to construct a graving dock. 

Tue shipments of pig iron from all the Scotch ports amounted 
for the week ending October 26th, 1867, to 10,548 tons, as compared 
with 13,628 tons in the corresponding week of 1860, showing a 
decrease of 308 tous. 

ConTRACTS have been let for 960 wheels to be furnished to the 
Belgian State railways ; some of the wheels will, it is stated, be 
supplied by a Snettieid house, Waeels, with tires of cast steel, 
were let at £6 3s. 4d. each. 

Two men were killed by the explosion of the boiler of an agri- 
cultural engine, near bradford, on Weduesday morning, although 
the boiler had becn examuned by an engineer and mechanic prior 
to use, and was pronounced by him quite safe, 

Iv appears that the cotton importations of the first nine months 
of the present year have amounted to 8,824,233 ewt., being 9} per 
cent. le.s than in the sume period of 1866, and 62 per cent. 
more than in the same periods of 1806 and of 1.8605, 

THE exports of unwrought steel in the first eight months of this 
year show little variation as compared with the corresponding 
period of last year, although they present a large advance upon 
those etfected in tae corresponding period of 1360, 

MEISSONNIER has sold his picture, ‘*The Charge of Cavalry,” 
for £Gvul, to Mr. Probasvo, a native of Cincinnati, United States. 
This gentleman possesses a valuable collection, which he intends to 
present to bis native city. The picture in question is considered 
tue chef d owvre ot the artist, 

A LOcK-vUT took place on Tuesday at Darlington, about 500 men 
being paid off at the Darlington Lron Company’s Rolling Mill, 
Work uad been offered the operatives at a reducuon of .0 or more 
per cent, in wages, a rate which would enable an order to be taken 
to keep the mulls gomg during the winter; but this was refused by 
the men. 

We understand that the Government in India have appointed a 
Comumissioa to examine and report on the histurical buildings in the 
several provinces of India, some of which have an antiquity of 
nearly SuvU years, with the view to their conservation. Photo- 
grapus, plans, and measurements, it is said, are to be systematically 
taken and published, 


Ir is to be hoped that some one attached to the Artillery in 
Abyssinia will follow the example of General Lawsvn, and detail 
the various difficulties met with, aud the expedientsa by which they 
are surmounted. Ine delicate drawings of carriages, boats, Xc., are 
not the least of the attractions in the gallant olticer’s manuscript, 
and must have cost considerable time aad trouble. 


Tue American revolver cannon which has been constructed at 
Liege was tried two days back at the proof-ground. it has eight 
chambers, placed like those of a revolver. ‘T'wo are discharged at 
each stoppage in the rotation, and it throws explosive projectiles 
& distance of 2500 metres, This weapon can fire 500 shots a 
minute and, with its carriage and ammunition, it weighs about 
600 Ib. 

Tue new curfew bell for Chester Cathedral has arrived, It 
is of the same dimerisions as the late one, of the same weight (32 
ewt.), and exactly the same tone (C). ides this four others 
have been received, one of which was also to replace a bell which 
had been cracked. The weights of the four are respectively 11 cwt., 
Sicwt., 7jcwt., and 6}cwt, The curfew bell lately broken was 
hung in 1/34, 


ASAD disaster occurred on the 19th of October at the Hoosac 
tunnel in Massachusetts. To facilitate the boring a shaft had been 
sunk from the top of the mountain, and a gasoline factory is 
situated on the surface, near the mouth of the shaft. There was 
an explosion in the factory that blew it to pieces, and threw the 
burning fragments down the shaft. Thirteen men were working 
in the shaft at the time, and all of them were killed. 


Tue meetings of the Institution of Civil Engineers will com- 
mence at the house in Great George-street on ‘l'uesday next, the 
12th inst. The subject announced for discussion on that evening 
relates to the ‘*‘ Removal ot Organic and Inorganic Substances in 
Water,” a paper upon which, by Mr. Edward Byrne, M. Inst. C.E., 
was read at the last meeting of the previous session, detailing the 
results of some experiments upon this imp rtant question. 


Tue Candle Fish is very common on the coast of British 
Columbia. Some idea of its marvellous fatness may be gleaned 
fiom the fact that the natives use it as a lamp, the light is very 
considerable. ‘The fish, when dried, has a piece of rush pith, or a 
strip trom the inner bark of the cyprus tree, drawn through it, a 
long made of hard Wood, being used tor the purpose ; it is 
then lighted and burns steadily until consumed. Any one can read 
comfortably by its light. 

In consequence of the extraordinary success attending the ex- 
periments made at the Koyal Engineer fieldworks with Mr. 
Norton’s new American invention for boring for and obtaining 
water at any depth, one hundred of the American tube wells, 
instead of fitty, as origiually ordered, have been despatched from 
Cuatham for use along the line of route to be taken by the troops 
ot the Abyssinian expedition. The trials made at Chatham prove 
that with this invention a well can be bored in the space of a few 
hours, and a constant supply of water obtained, 


Arter considerable discussion it has been resolved by a large 
majority of the Falmouth Docks Company that the course adopted 
by the directors in asking the Public Works Loan Commissioners 
to take possessivn of the undertaking and to make advances dur- 
ing their possession for the repair, security, and completion of the 
works, was the best for the interests of parties concerned, and 
was approved by the meeting. The works have for en time 
been in a critical condition from the damage sustained during the 
last winter, and no further funds could be raised. . 


Mr. Prevost, a famous silkworm breeder in California, wri 

to the American Board of Agricultural, says:—‘ Just a mon 
ago I was in Sacramento, and think how pleased I was to find that 
over 3,000,000 of mulberry trees were growing thero finely in 
different places. And I found, also, that Mrs. Haynie had a fine 
crop of cocoons—the finest I have ever seen. The question is now 
settled that the mulberry tree and the woris succeed finely all 
over our State; but by what I see Sacramento will be the first silk 
district of California, I think that for the next season they will 
have there food enough for 10,000,000 silkworms.” 
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icati Advertisements, to ensure % must be de- 
Vooered at the Engineer Office before seven o'clock on the Thursday 
evening of each week, : d 
*,* We cannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to copies. 
A. O.—No such . 


no practical value whatever. 
. A. G. (Birmingham).—Your case is one of great hardship, but you certainly 
not without fellows in misfortune. Your best—indeed your only plan, is to 


Dp 





equal 41°99; those of the his equal 51°24, and the difference is 9°25. 
rise and fall, in the ordinary way, their sums are respectively 9°11 
and 18°36, and the difference 9°25, which, being a fall, we may call a minus 


. We now come to where you probably find your difficulty the 
column termed “ Instrument,” which is‘nothing more than an intermediate sight, 
taken where the level is set up, and the reading of which gives a point to plot. 
This reading is probably the height of the instrument. To check the reduction 
of this column add up the readings, which equal 29:96, and in this case subtract 
it from the sum of the back-sights, which gives 12°03. Now if you subtract 
the sum of the fore-sights from 29°96 you oblain 21°28, and if you subtract 
from this number the former—12°03, you get 9°25 as before, thus checking the 
truth of the operations. We subjoin a general formula for the reduction of 
this column, which may be useful, a negative sign indicating a fall, and a posi- 
tive a rise. Let L equal sum of readings in“ instrument” column, B equal sum 
of back-sight, F equal sum of fore-sight,and D equal the difference of level 
ired to check that already found by the reduction of the other columns. Then 
D=(B—L)+(L—F). Jn conclusion, a man might be quite unable to 
reduce the form of book quoted, and yet be a thoroughly good leveller. 
ERRATA.—Jn our last impression, page 379, for “ Bank Engines, by Messrs. 
Schneider and Co.,” read “ Bank Engine;” and for “ Locomotive for East 
ong Railway, by Kepler, of Wurtemburg,” read, “ By Kessler, of Wurtem- 





COST PRICE, 
(To the Editor of the Engineer.) 

SIR,—Permit me to correct the following errors, which appeared in the latter 
part of my letter in your last impression:—For‘‘ A boiler bridge manufac- 
turer,” read, “ A boiler and bridge manufacturer.” Also, for “ £30 to £100,” 
read, “ From 30 to 100 per cent.” J. B. 





ROCK-BORING MACHINES. 
(To the Editor of The Engineer.) 

Siz,—Will you permit me to ask the following question in your valuable 
columns :—Have any of the numerous machine drills which we hear of in 
newspapers been found to stand the test of six months’ practical work in 
granite or other hard stone quarries? Having upwards of seventy men under 
me drilling granite rock, and being dissatisfied with the slow and expensive 
character of the work, I would gladly bring in any machinery that has been 
proved to be more ical in its application and more rapid in its results. 
If any of your numerous readers can give me information on this subject I 
shall feel greatly obliged. Cc. H. B. a. 

November 5th, 1867. 

DOVETAILING BY MACHINERY. 
(To the Editor of The Engineer.) 

SIR,—In your article of last week’s impression upon ‘* Wood-working Tools 
Exhibited at Paris,” you have given the name of Mr. Macdonald as the 
inventor of the American dovetailing machine. As we have introduced this 
machine into use throughout Europe, we beg to hand you the printed specifica- 
tion, No. 2001, dated 2nd August, 1866, in which you will see that Mr. 8. T. 
Armstrong is the patentee, by whose name the machine is known in this and 
other countries. We shall feel obliged by your correcting the mistake in your 











next number. T. BROWN, C.E., Manager. 
The European In ’ Agency Company, 96, Newgate-street, 
London, E.C., November 6th, 1867. 





THE STRENGTH OF BEAMS, 
(To the Editor of The Engineer.) 
S1R,—-Your correspondent, ‘“ Webster” will find that equation (93), p. 64, of 
** Stoney on the Theory of Strains,” will answer his purpose. 


1/8 (0+4) 


Where W = the breaking weight at the centre in tons, f = the 
strain of cast iron = seven tons per square inch, d = the depth from centre to 
centre of flanges = 52in.,/ = the length = 360in., a = the area of either 
flange = 44 square inches, a! = the area of web = 154 square inches. Your 
other correspondent, T. M. Cleeman, will find his difficulty respecting the sub- 
ject of girders fixed at both ends and loaded uniformly fully explained at p. 170 
of the same book. N. D. Y. 

November 4th, 1867. 

MELTING IRON WITH CHARCOAL, 
(To the Editor of The Engineer.) 

S1r,—I have about seventy tons of Swedish iron in stock, just imported for 
a special purpose, and, upon examination, I find that the pigs are in such an 
irregular shape that i can do nothing with it. Consequently, I must melt it 
down into shapes that will suit me. My difficulty now is in meltingit. As 
the iron is tor some very particular purpose, neither coke nor coal can be 
used. I of course use c! and have tried every plan of melting the iron 
with the charcoal in an ordinary foundry cupola, and have failed. The cupola 
is of ordinary construction, being circular, about 2ft. diameter inside, and 8ft. 
high. I have plenty of biast and a good man that has been used to a foundry 
cupola all his life. His first experiment failed, owing to insufficiency of blas: ; 
next we could not get sufficient heat out of the charcoal ; the third experiment 
I first lit the cupola with coke, and blew it up to a great heat, then drew out 
the coke and put in charcoal. When, after a good deal of trouble, we managed 
to melt the iron, we found it set at the bottom of the furnace before sufficient 
‘was melted to tap out, thereby showing that there was not sufficient heat at 
the bottom of the cupola. Query:—Can any of your correspondents 

plan that wili enable me to melt it properly, the same as coke? W. A. 
November 2nd, 1867. 








MEETINGS NEXT WEEK. 

THE INSTITUTION OF CIVIL ENGINEERS.—Tuesday, November 12th, at 
8 p.m., Discussion on Mr. Byrne’s paper, “‘ Experiments on the Removal of 
Organic and Inorganic Substances in Water.” 

CIVIL AND MECHANICAL ENGINEERS’ SOCIETY.—Wednesday evening, 
— 13th, at eight o’clock, ‘‘On Armour-clad Ships of War,” by Mr. 
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On the 3ist October, at Florence, after a long and painful FANNY, 
the ee ey wite of WILLIAM W. BONNIN, Esq., civil engineer, in the 49th 
year age. 





correspondent. | difficult to find a termination. 
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THE EVENT OF THE YEAR. 

Tue Great French Exhibition as a substantive fact has 
ceased to exist, but as a potent influence it has still its era 
of life, and one, the beneficial effects of which it would be 
hard to overrate, and to which - “wich be still more 

e bright invigorati 
influence of clear autumnal weather lent ifs aid t to gn 
full eclét to the last days of a scene which must ever be 
remembered with pleasure by all who saw it, and with 
feelings of sincere regret by those who for any length 
of time watched the material world brought together, 
arranged and displayed in the Champs de Mars; regret at 
the termination of an opportunity for study of the most 
attractive and perhaps the most practical and instructive 
kind that can be imagined—an opportunity which would 
have been all too short had those who saw and observed 
most, in that vast museum of the fruits of thought and 
labour, had years instead of months or weeks allowed 
them to pursue their object. 

Looking back at the four Great Exhibitions in which 
the industrial world has been called together, we cannot 
help feeling that the two intermediates are so far eclipsed 
by the first and the last that the mind seems naturally to 
pass from 1851 to 1867 with but a transient glance at ’55 
and ’62. In the first of the series we had immortal 
originality—the conception and accomplishment of an idea, 
which like all other designs for the emancipation of 
thought and the promotion of mental intercourse, has had 
its influence on the growth and spread of civilisation, 
fostered by that teaching in the liberal arts which it gave, 
and which, though small it might be to each individual, 
became powerful and reproductive in the multitude to 
whom it was im . In the last we could not have the 
originality of the first; but in its place we have had a com- 
“onan which seemed to grasp the whole range of 

uman effort as it came rolling up to us from primeval 
ages when man first learnt that matter was but his instra- 
ment and made his infantine efforts to employ it, till we 
now find him dealing in his daily life with all its million 
forms, and converting to his pu s its most subtle in- 
fluences and reactions. From the days when flint and bone 
were the only substances that yielded to his untaught 
hands, fashioning weapons which did not suffice to protect 
him from his enemies of the brute creation, to this cen- 
tury of light in which he wields at will the phantom of 
steam and the lightning of electricity, traverses earth and 
sea by a power which nature, unknown to him, was layin 
up for him in deep storehouses at the time when his nake 
foot first trod the soil he was destined to rule, and expands 
and multiplies the growing treasures of an ever increasing 
intellect by recording facts in the innumerable imperish- 
able symbols of languages which have risen with the in- 
creasing knowledge of the human race how great has been 
the progress of human knowledge. 

e must cede to the French Exhibition of 1867 the 
merit of being not only the first assemblage which has 
deserved to be called an exponent of all known arts and 
industries of the present day, but also as having been to 
no small extent an embodied record of past effort in every 
tield of labour. 

Regarded as the French Exhibition must be, as a 
complete success in its first object of a vast and instructive 
display, it has succeeded in no department more entirely 
than in that which is more especially interesting to most of 
our readers, and as far as the exigencies of time and space 
in connection with so great a subject have permitted us, 
we have endeavoured to assist both those who have 
visited it and those who have not done so, in reaping the 
benefit of it; but though more has been written by 
Englishmen on this French gathering of nations than on 
either of our own, there is in reality a greater dispropor- 
tion between the extentof the subject and the complete- 
ness of the records than was the case in either the Hyde 
Park or the Kensington Exhibitions, It seemed im- 
possible to do justice to the richness and extent of the 
collection of works; and it is truly to be regretted that no 
special staff of scientific men undertook from the commence- 
ment a record of the facts in the arts and industries of 1867 
as exemplified in the Champ de Mars. Such a work would 
have been invaluable if ably carried out; but all seemed to 
agree in fearing the responsibility and labour of such a 
task, and we are therefore without what would have been 
a fitting memorial of a now past event. We shall look 
Reweel with interest to the publication of many special 
reports by the commissions of continental governments, 
and by some private individuals, which are now in course of 
preparation. The first part of one from the able hand of 
Admiral Paris has just appeared, and will merit a more 
lengthened notice than we are able to give it in this week’s 
impression. The Austrian Imperial Commission has been 
particularly active in the collection of information and the 
comparison of national industries, and from the ability of 
the engineers employed upon it we look forward to a 
wm the ge record from that quarter, nor do we doubt that 
their plan of postponing ublication till after the close 
is better than any by which partial information through 
government reports, more or less hastily written, has been 
in some cases given to a portion of the public. When all 
is said and written we shall still look upon the real in- 
fluence of the great event of the present year as only 

inning. Here are some millions of people who, no 
matter how well informed the more intelligent section of 
them may have been, have all had hundreds of ideas 
presented to them, that under no other circumstances 
would have been brought to their notice. Who can tell how 
great a crop of improvement not only may but must 
spring from the little seeds of the subject sown in the 











ground of thought? Who can value the saving to human 
mind and labour by the numberless discoveries of facts 
already accomplished, of crude ideas already worked out, 
which must have been made this year by many a man who 
had thought and planned Sedepeaiiedl 


tly to achieve the same 





end, and would perhaps have wasted time and labour still 
if he had not found in some corner of the Champs de Mars 
the very idea he had been striving for, perhaps the very 
thing which would enable him to complete a useful enter- 
prise? It is such gains as these that we must 
seek for recoupment of: the: time, money, and — 
expended on great exhibitions, and in case of ti 

which has just closed we may feel confident that we shall 
not look in vain. One essential condition, second only to 
that of real material completeness, was better fulfilled in 
the Champs de Mars than heretofore, —that of really open- 
ing it to the multitude by fixing the entrance fee at a franc. 

e feel rather inclined to think that the Imperial Com- 
mission were directed b t at that 
price they would probably realise a ry od sum than at 
any other; but whether willingly or not, they undoubtedly 
conferred a real boon on European civilisation, and apart 
from the increased amount of enjoyment which they thus 
brought within the means of the French and their visitors, 
they made it possible for that Jarge portion of the poorer 
classes in continental countriés, who education 
enough to enable them really to reap the benefit of what 
they saw, to change what might have been a mere passing 
glance at instructive objects individually interesting to 
them into such an inspection as could really add to their 
information. It may be argued that the one franc admis- 
sions were of small value to foreigners as compared with 
Parisian artisans, but such is not the case, for the low 
charge of admission acted very beneficially in inducing 
railway companies and workmen’s societies to arrange a 

roportionally low scale of charges for ‘transit, and thus 

ring many who would never have come under a higher 
tariff within the range of an undoubtedly beneficial 
influence. 

To the thoughtful English artisan—and during the last 
three months the number of such visitors swelled to a 

oodly total—there was an endless field for contemplation, 
th in the machines and materials exposed, and in the 
acquaintance he made with his fellow-workmen of other 
countries, or rather, in what he saw of them. [f, in the 
first case, he observed that English designs still formed 
the foundation of most successful machinery, and that first 
class English workmanship was still superior to that of 
other nations, he must have felt bound to admit that in 
comparing the whole mass—-the average English and 
foreign workman—there was but little reason really to 
prefer the performance of one to the other; whilst in points, 
such as general information, sobriety, and steady appli- 
cation, there were no traces to be found of so low a stan- 
dard as exists amongst what we may iustly term the 
lower class of workers in almost every trade in England 
Let us not be mistaken. We have maintained from first 
to last that, no matter what his opinions on some social 
subjects may be, no matter how much either of himself or 
by persuasion he may err as to his trade duties and rela- 
tions, the well-meaning and comparatively well-educated 
English workman has no equal on the earth for vigour 
and self-reliance; but the very fact of his possessing these 
characteristics is in England almost a proof that he pos- 
sessed such virtues intuitively, for few but himself do 
anything to develope them ; and, as a general rule, the 
atmosphere in which he lives is far from favourable to their 
growth. On the other hand, if in continental countries 
there is as yet lacking, either from national or coustitutional 
disability, the power to rise to so high a standard of use- 
fulness as we find in the class of whom we are justly 
proud in England, we have unfortunately a heavy de- 
duction to e from our average position in these respects 
when we take intu consideration the much lower position 
to which another section of our = sink through the de- 
moralisation, which is the rank weed growth of vacant minds 
—weeds which begin to flourish unchecked in large sections 
of the English youth at times when their springing up is 
at least checked in other lands by education on a scale un- 
known in our own country, and which, if often insufficient to 
leave positive traces of acquired knowledge on idle and list- 
less minds, has, at all events, the negative advantage of 
filling the time and thoughts of all at a period when 
most habits for good or evil are strengthened, if not 
formed. 

As we have said, the substantive existence of the great 
French Exhibition has passed away, but not, so we trust, 
its influence. Let those of all classes in England who can 
think and act take thought, and labour now, for they have 
seen in what England still excels the world, and have seen 
more clearly than ever that in which she is deficient. 


the consideration 


“ PRIME COST.” 

Ow the Continent iron and locomotives can be purchased 
for less money than in England. A very few years ago 
iron and locomotives cost less in England than in France 
or Belgium; and indeed could only be obtained with 
difficulty from continental firms. That this statement is 
substantially true no one will now venture to — 
English manufacturers of iron and locomotives have 
asked to say why they cannot sell as cheaply as their rivals, 
and they have given various replies as the commercial 
spirit moved them. We have heard a great deal about the 


effect of strikes, and the cost of labour as determi 

value of the finished article. We do not wish for a 
moment to dispute that the working man is doing all that 
in him lies to drive future rity from our shores for 


the sake of present gain; but we venture to hold that there 
are reasons why English machinery—and possibly English 
iron—must continue to be dearer than continental machinery, 
which are only just beginning to receive attention. The 
caly boone our poralat opportention fot sunantactaring 
o use our iar opportunities for man 
joe at elector ae but also because 
— not know how — a the pee 
ill remaining to us. ntinental engi are 
satisfied with smaller profits than will content i 
and are better taught how to realise an income such 
investments as they make. Beyond question this proposi- 
tien wil be Geeety any ens See ee and 
we may be called upon to prove by examples 
from the books of our European rivals, that ou. 
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statement is correct. This we may probably do at another 
time. For the present we er not to dwell on the per- 
fections or imperfections of the system under which foreign 
engineers acquire fortunes; but to call attention to one 
reason why Knglish engineers do not make fortunes—and 
we believe the latter point will be considered by far the 
more interesting question. 

Mechanical engmeering may be classed under two prin- 
cipal heads—that which pays, and that which does not pay. 
It does not require any special latter-day revelation to con- 
vince the world of engineers that the making of machinery 
ought to pay the maker. The purchaser is always content 
to give the mechanical engineer in cash or its equivalent 
more than the prime cost of the thing sold—in other words, 
to give him a return for his labour and his capital, But 
the purchaser practically expects that the labour and capital 
of the manufacturer shall have been employed to advan- 
tage; he will not pay a profit on capital badly invested or 
labour misapplied. We do not mean to assert that the 
purchaser investigates the books of the tirm with which he 
deals, or puts impertinent questions; but he will only pay 
a certain price for the goods he requires, and the amount of 
this price is determined, not by the men who employ their 
capital to disadvantage, but by those who use it to the best 
possible purpose. In the end the result is precisely the 
same. ‘l'here are a number of engineers who are in posi- 
tious remarkable neither for their advantages nor their dis- 
advantages, some of whom fail to make money, and 
have no other person or thing to attribute the circumstance 
to other than themselves and their ignorance of the com- 
mercial aspect of mechanical engineeriug. Among these 
unfortunates may be found firms of all magnitudes—men 
employing 500 hands go without profits, just as do those 
who employ not one-tenth of the number. Excluding 
instances of over-speculation, or periods of unusual 
depression, in nineteen cases out of twenty it will be 
found that when a mechanical engineer fails to obtain a 
fair return on his invested capital the unhappy one really 
does not know how to make his undertaking pay. He pos- 
sibly becomes disgusted with his profession after a time, 
and denounces those who gave it him, forgetting that he 
would equally fail to make money at any other business of 
which he knew as little. We say “ knew as little” advis- 
edly. A man may be in one sense a very good engineer 
indeed, yet a very incompetent architect when dealing with 
his own fortunes. Numbers of aspirants to engineering 
fame, young and old, in business and not in business, 
masters and employés alike, can design and construct very 
excellent steam engines, for example; but we much fear 
that the number of those who can construct steam engines 
at a proper profit is excessively limited. They manage 
these things just now rather better in France. 

We shall perhaps be told that we are overstating the 
case-—that John Bull has always known exactly what he 
was about, and could make his speculations pay as well as 
any one. We have no wish to disparage Mr. Bull; 
but no one acquainted with the gentleman’s habits and 
means has ever yet accused him of studying economy over 
much in anything. We state without hesitation that at 
this moment we are, upon the whole, the most wasteful 
engineers in the world. We waste money, labour, and 
material in engineering as we do not waste such things in 
any other pursuit or calling. It is true, of course, that 
certain exceptions to this statement may be found; but 
the fact that a few tirms know how to economise is as 
nothing against what we advance, 

‘lo write a treatise on workshop management is no part 
of our purpose; it would probably be of little use as the 
art of making money cannot be acquired from books alone; 
but it may prove useful to suggest one point in which 
the education of the young engineer is lamentably 
neglected now, aud has been lamentably neglected almost 
since engineering became a profession, We have already 
said that engineers fail to make money from sheer 
ignorance, and this is especially true of young firms. 
Meu undertake the manufacture of certain goods without 
knowing what they will cost, or what is very different, 
far more important,and a muchrarer kind of information— 
what they oughé to cost. A tirm takes a contract for some 
machinery which they have never made before—and every 
young tirm must expect and hope for orders of this kind— 
in all probability not one member has more than a general 
idea of what sum must be expended in carrying out the 
order. A few calculations are made; the experiences of 
some other firm are taken as a basis, and the order 
executed. It is too often simply a matter of chance 
whether the order will or will not pay. Suppose it does 
pay, say, 10 per cent., the firm pride themselves on their 
good fortune and their skill, and possibly go on well con- 
tent to execute similar orders at the same profit, whereas, if 
the manager really knew his business, the protits might 
be doubled. Asan illustration of how to doit, and how not 
to do it, we may mention two large forges, each employing 
a large number of hands. In one, two forge men and two 
hammer men (steam hammer) are allowed to each furnace; 
in the other one forge man and one hammer man are 
allowed to every ¢wo turnaces. The work turned out in 
the latter case is much heavier than in the former. The 
cost of labour is rather less than one half ceteris paribus. 
In the first case the men work by the day, in the latter by 
the piece. Such a case as this—and the case is within our 
own personal knowledge—is highly suggestive; but we do 
not advise our readers straightway to employ only piece 
work labour. We simply lay the matter before them 
as an example of two ways of attaining the same end 
—one being profitable to the employer, the other being less 
profitable. As it happens, in the case we have cited both 
forges pay a profit; but the profit obviously should be, and 
actually is, much greater in one case than in the other. 

We cannot hope to see mechanical engineering placed 
on a sound basis in this country until young men learn 
that the words mean something more than the art df 
making machinery. Those who enter the ranks of the 
profession because they love the art of construction—and 
none other should become engineers—are too apt to think 
that science is degraded by making it minister to their 
fortunes. They must be disabused of this notion. There 











is nothing of necessity degrading in knowing how to make 
money, or in making it; and the engineer who desires to 
live by his business must treat locomotives, or bridges, 
or ploughs, as though they were cotton yarn, or chests 
of tea. The consumer cares nothing for science: the 
producer must value its teachings just so far as they 
enable him to make money. It is a good thing to 
know all about the laws determining the action of 
steam in a cylinder, because without this knowledge 
it is not easy to build an economical engine; but it 
is still more important that the student should learn 
exactly how much it costs to get up an eccentric or to bore 
out a cylinder. We do not wish to depreciate pure 
science. The career of such a man as the late Earl of 
Rosse is in every way to be admired, but in his case 
money was the handmaiden of science. To the mecha- 
nical engineer desirous of winging ‘weed in the face of keen 
competition, science must be the handmaiden of gold. It 
is useless longer to palter with this question. Science 
and practice in actual construction the aspirant to 
engineering fame can acquire. They cry out for a hearing 
at the street corners. No man need be ignorant of them 
unless it so pleases him. But the art of commercial 
engineering is a sealed book. The pupil learns how to 
make machines, not how to make money—not how to 
realise to the best advantage the opportunities which may 
hereafter fall in his way. In this respect mechanical 
engineering differs from most other pursuits. The 
merchant’s or banker’s apprentice not only learns what 
merchants and bankers do, but the comntercial results of 
their operations. The young engineer may possibly see an 
engine begun and finished, and take much pleasure and 
interest in the work; but, dear reader, ask the first gentleman 
apprentice nearly outof histime, whom you meet, what it costs 
per foot to turn up a 4in. shaft, or to bore a 36in. cylinder, 
and note his reply. Ask him to get you out, without assist- 
ance, a detailed estimate of the cost of a ten-horse engine, 
or a flour mill of four pairs of stones. Not one lad in 
twenty knows anything about such matters; still less will 
he know how to get out a ten-horse engine so as to save 
money in the pattern shop, in the foundry, and in the 
erecting shed, without impairing the efticiency of the 
machine; and it is to be observed that a saving in one of 
these departments may entail great expense in another. 
Such knowledge as this is absolutely essential to com- 
mercial success as a mechanical engineer, but it appears to 
be too wonderful and excellent for most men. If the 
rising generation are carefully taught that mechanical 
engineering is simply a business at which to make money, 
and have the mode of making it pointed out to them, 
there is no reason why we should not compete successfully 
in the manufacture of machinery against the whole world. 
If we continue to regard a knowledge of prime cost as a 
matter of secondary importance, we shall assuredly be 
defeated as a nation by foreign competitors enjoying 
advantages in the shape of cheap labour, which can only 
be met by a refined knowledge on our part of what can and 
cannot be done by machinery, and the best method of making 
everything as good as possible at the smallest expenditure. 
There was a time when the English engineer could cover 
almost any commercial mistakes he committed by charging 
a high price for that which he offered for sale. This can 
be no more. The day is gone by for ever when price was 
dictated by prime cost. In the future prime cost must be 
determined, whether we will or not, by price, and this 
future will deal hardly with those who cannot accom- 
modate themselves to such conditions as keen competition 
and well-stocked markets will dictate. 


TRADES’ UNION LEGISLATION. 


Last Wednesday we received a rather remarkable 
circular, worth the attention of every employer of labour in 
the kingdom. This document is headed “Conference of 
Amalgamated Trades,” and begins by setting forth that in 
January last, at a meeting of the representatives from the 
Amalgamated Society of Engineers, Friendly society of Iron 
Founders, Amalgamated Society of Carpenters and Joiners, 
Operative Bricklayers, Vellum- Binders’ Society, and a dele- 
gate from the London Trades’ Council the Conference of 
Amalgamated ‘'rades was constituted. We are told further 
that those present represented 60,000 individuals. The 
“conference,” it appears, has been established to devise 
means for obtaining legal protection for the funds of trade 
societies; and the circular supplies us with certain particulars 
of what has been done since January by way of deputa- 
tions, “to make clear the opinions and desires of our 
societies on this important matter.” The circular con- 
cludes with an invitation for “the hearty co-operation of 
the trade societies of the United Kingdom” in passing a 
bill through Parliament “relating to combinations and 
trade societies,’ and a draught of the proposed bill accom- 
panies the circular, 

We confess we turned to this draught with no little 
curiosity, and we have not read it with satisfaction. Timeo 
daneos; aud bearing in mind what trades’ unions have 
done, and are doing still, in the way of rattening and 
picketing, we may well regard any proposal for new legisla- 
tion coming from such a source with hesitation. Osten- 
sibly, however, the proposed bill contains little which is 
objectionable; but it does not follow that its —- 
are to be regarded as quite satisfactory, and a careful perusal 
will show that it is not precisely what it appears at the first 
glance to be. It is proper that societies formed for the 
purpose of providing funds to supply the wants of those 
rendered incapable of working by sickness or old age, or 
lacking employment, should enjoy all the protection which 
an Act of Parliament can bestow. We have time and 
again advocated such combinations, and pointed out that 
one of the most serious objections to trades’ unions 
as between man and man, though not between employer 
and employed, lay in the fact that under existing regula- 
tions the depositor enjoyed little or no protection what- 
ever, retaining his property and exercising his rights only 
on condition that he complied with certain bye-laws and 
regulations, possibly illegal in themselves, and invariably 
dittienlt of observance by an} man who preferred working 
to striking. A trades’ union, properly so called, must not 





be confounded with a friendly society, and it by no means 
follows that because the one is fostered by the State the 
other should have its powers of internal yy = 


legalised by special Acts of Parliament. So as the 
° Sails 06 cup ancidl eon cue to the collection and 
distribution of funds for provident they are, and 
should be, not only legal but commendable. But it is one 
thing to lay by money for old age or sickness, and another 
to garner it up in order to support men combined to dic- 
tate the answer to wages questions, and in the draught 
bill before us this t inction is entirely overlooked. 
Should it become law, the collection and appropriation of 
trades’ funds for any purpose whatever wil be legalised, 
and no man who has once joined a trades’ union can with- 
draw without forfeiting his money unless his fellows 
ne in the society deem it right that he should 
ave it. 

Passing over the preamble and section II., which con- 
tain matter of little importance, we find, in section IIL, 
provision made for the punishment of “any person who 
shall, by violence to the person or property, or by the 
threat of such violence, or by the threat of the commission 
of any offence punishable by statute, force or endeavour to 
force any journeyman, manufacturer, or workman, or 
other person hired or employed in any manufacture, trade, 
or business, to sop from his hiring, trade, or work, or to 
return to his work before the same shall be finished” by 
imprisonment, with or without hard labour, for a period 
not exceeding three calendar months. At first sight this 
section appears to be just what it should be, and 
we have no doubt that it will be adduced as evidence that 
the working man is determined to put a stop to the mal- 
practices which have made the trades’ union system to 
stink in the nostrils of those who love justice and value 
our national prosperity. But, unfortunately, the section 
fails to stand the test of inspection. If the rat- 
tener is to be dealt with under this Act alone, the 
consequences to him of the commission of very serious 
crimes will be small indeed. Broadhead or Crookes 
inflicting violence resulting in death, would escape with 
three months’ imprisonment. A contumacious unionist 
might be beaten almost to death, and the beaters, instead 
of receiving the just punishment of their crime, would escape 
with such a sentence as is now inflicted for petty larcenies. 
It would be only necessary to prove that an assault or a 
burglary was committed to induce a man to become 
amenable to the wishes of his union, in order to render the 
all but complete escape of the assailant or the burglar a 
matter of certainty. If the amalgamated trades wish to 
convince unprejudiced men that they are really averse to 
rattening in every degree, they must be content to include 
penal servitude in their code of punishments. The world 
will refuse to believe that the prospect of three months of 
hard labour alone will suffice to prevent men of the true 
Broadhead type from carrying out their nefarious desi 
to a bloody consummation. It may, perhaps, be said that 
the proposed Act does not contemplate interference with 
the laws already in existence affecting offences against 
person and property. If this be-the case, we are totally at 
a loss to understand why a definite sentence should have 
been fixed by the conference. What the actual operation 
in this direction of the Act, if passed, might be, we need 
not stop to consider. It is sufficiently plain that the in- 
tention of its founders is to yield to popular opinion just 
so far as they are unable to bear up against it, by intro- 
ducing a punishment clause really nominal hand appa- 
rently severe, while treating what the public will continue 
to regard as serious crimes, as very little more than indis- 
cretions due to overzeal. 

Section LV. provides that no workman shall, merely by 
reason of his becoming a member of an association for the 
regulation of the price of work, or the mode in which it is 
to be done, become liable to an indictment for conspiracy. 
Virtually this renders a strike legal. 

Sections V., VL, VIL, VILI.,and LX. provide for the mode 
in whichany oneaccused of trades’ union offencesshall be tried, 
They call for no particular comment from us, except in one 
respect, but they deserve the consideration of members of 
the legal profession. The exception to which we refer is 
contained in an enactment: that the jury shall be chosen 
not from the panel in the usual way, but by ballot. No 
good reason is adduced by the promoters of the bill 
tor proposing such an objectionable departure from exist- 
ing custom, 

‘The tenth section is the most important in the whole 
document, and we therefore reproduce it entire :— 

And be it further enacted that any number of persons may 
establish a society for the purpose of raising, by the subscriptions 
or payments of the members thereof, a fund for the mutual relief 
and maint of the bers thereof, their wives, or cnild 
or other relations, during such time as the members thereof 
be unemployed or without trade work: and any such society may, 
by conforming to the provisions of the Friendly Societies’ Acts, 
obtain the benefit of all or any of the provisions of such Acts: 
Provided always that no such society s: be deemed to be esta- 
blished for an unlawful purpose, by reason of its being subject 
to rules or of its imposing penalties of a restrictive character, 
respecting the terms upon, or the mode in which, or persons with 
or by whom any trade work shall be done or carried on, 

This clause has been drawn up either with astonishing 
simplicity, or with a subtlety which we cannot help admir- 
ing in spite of ourselves, Whether the writers are simple 
or subtle the end is the same, and the chances are all in 
favour of the subtlety; for this if for no other reason, 
the passage is well worth analysing. It will be seen that 
the raising of funds by subscription for mutual relief dur- 
ing the period any members are without trade work is to be 
legalised; but nothing is said as to the causes which may 
induce want of employment, If the bill becomes law the 
formation of a society for settling wages questions by strikes 
is at once legalised. Again, the framers of the Act, desir- 
ing to obtain for trades’ unions the advantages of the 
Friendly Societies’ Acts, proposes to conform to the pre- 
visions of those Acts up to a certain point, but no fusther. 
The last few lines are a masterpiece of composition, 
will, if they become law, effectually legalise those acts of 
oppression for which trades’ unions have obtained an un- 
enviable notoriety. What is meant by a “penalty of a 
restrictive character?” Suppose the grinders should 
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decide that the stealing of wheel-bands comes under this | to deny us even the smallest trace of information on a 


head, who is to say them nay if the fact is set forth in 
their rules. Again, what do the words mean, “ persons 
by whom any trade or work may be carriedon?” Taking 
r Be in their complete sense they imply that a union may 
dictate who shall and who shall not work at any trade. 
Thus the bricklayers might render it impossible for any 
bricklayer not a member of the union to build a house, 
and the impossibility would be due to the operation of a 
law of the land, not to the practices of rattening or 
picketting. 
applying to union men; but we see no reason to think 
that the members of the conference intended their meaning 
to be thus limited, and it is tolerably certain that non- 
unionists would be freely prosecuted under the terms of 
this Act. 

The remaining clauses merely provide for the prosecution 
of secretaries, or others, who may embezzle the funds of any 
union. ‘They are carefully enough drawn up, and they 
call for no particular notice. 

Thatsuch an Actas this, taken as a whole, is likely to pass 
into law we utterly disbelieve. That working men labour 
under certain disabilities as members of trade unions no one 
willdispute. But that the proposals of the conference will be 
accepted by the intelligent friends of the working man or 
by the intelligent working man himself, as being likely 


to operate for his good, is to the last degree unlikely. | 


The words may, of course, be taken as only | 


| 


j 





It is altogether too one-sided; altogether too tender in | 


its dealing with what the outer world regards as crimes ; 
altogether too much in favour of the more ob ectionable 
features of the trade union system. We shall not 
set about proving that combinations for raising the price of 
labour are based on false notionsregarding political economy, 
nor do we mean to impeach their legitimacy, But we must 
reiterate that the objects of the friendly society and the 
trades’ union are totally distinct, and that any attempt 
to graft the one system on the other is a mistake which 
must result in failure. By all means let us have the 
former throughout the length and breadth of the kingdom. 
The latter we neither wish to see multiplied nor legalised, 
because they are opposed in their very essence to the free- 
trade principles still dear to the working man. It is, 
indeed, about as probable that strikes, and combinations in- 


tended to support strikes, will be made legal by a thoughtful | 


and competent Parliament, as that an Act will be passed 
by request of the farmers of Great Britain restoring the 
imports formerly levied on cargo of grain we 
imported. 


every 
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LArt Naradlal Expo: ition Universelle de Paris. By Vice- 
Admiral Paris, Member of the Institution of France (Academy 
of Sciences). 





Tuose of our readers who remember Admiral Paris 
admirable brochéve on naval subjects at the 1862 Exhi- 
bition will welcome his more important work of the 


present year, the first part of which appears this week in 
Paris. It is ed with a large number of admirably- 
executed lithographs by M. Arthus Bertrand, who has 


edited most of the valuable French works extant in con- 


illustra 


nection with the marine. In his preliminary review of 
the Exhibition Admiral Paris claims for France the 
honour of being the originator of industrial exhibi- 
tions, attributing the idea, in the first instance, to the 
early establishment of fairs at Beaucaire and other 
towns, and passes on to enumerate eleven French exhi- 
bitions of greater or less importance between 1798 and 
1849, the first of which lasted three days, and had 110 


exhibitors who received twenty-three prizes; the last had 
a duration of sixty days, and brought together 4494 ex- 
hibitors, amongst whom the very large number of 3738 
prizes were distributed. He, however, gives all honour to 
the late Prince Consort as the originator of the idea of 
international exhibitions. We do not feel disposed to 
argue the point of originality in the genus exhibition, but 
we do not quite see the connection between them and 
local fairs, and we are much mistaken if the first regular 
public exhibition was not held under the auspices of the 
irish Parliament long previous to 1798. 

However this may be, we cannot but cordially agree 
with the gallant Admiral, that that which has been a real 
triumph to the French in 1867, has Leen without equal in 
“extent, splendour, and variety.” In a work written evi- 
dently with the greatest care, and which, as well as from 
the ability of the writer as from the extended sources of 
information placed at his disposal, will find a place amongst 
standard treatises, we cannot but regret the intelligence 
conveyed to us in the following paragraph, which we 
translate in extenso : 

“ Further, we may observe that our object being to 
place French seamen au courant with whatever is new, 
and to describe that with which they are unacquainted, it 
would not have answered our purpose to speak at length 
of that which they daily see and employ. ‘There will not 
therefore be found a single engraving relating to French 
Marine Construction, be: 


wuse the tracings are kept secret, 
and it has seemed wiser to give numerous engravings of 
that which it is not to see. Each officer will 
thus be enabled to complete his ideas on the changes of 
material employed in other navies, and as he is in part 
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acquainted with his own, the end will be attained without 
the volumes becoming of inconvenient dimensions. Besides 
I am only thus acting in conformity with what was written 


to me when the authorisation for this publication was 
addressed to me. it is also keeping within the limits 
given to ‘Naval matters at the Exhibition of 1862, which 
was ouly printed after the entire text had been read to 
the Honourable Vice-Admiral, deputed by the Minister 
for the official examination of its contents.” 

The above paragraph is a complete exposition of French 
Government action in such matters. Admiral Paris, with 
the best intention of treating fully on a subject on which 
he is thoroughly informed, has his hands crippled by the 
narrow-minded reticence of officials, and after the most 
open exposition of all owr own constructions, he is forced 


| have 
determined in 1863, 








subject naturally interesting to us. 

M. Bertrand’s beautiful engravings in the present number 
are nearly all of English ships, with which our readers are 
already more or less acquainted. We shall, however, 
select some of them as satnples of the work, and give 
extracts from Admiral Paris’ opinions on the English 
navy. 





Regulations for Preventing Collisions at Sea—A Few Remarks 
Respecting the Rule of the Road for Steamers. Second Edition, 
1807. 

Rule of the Road: being the Whole of the Steering Rules Con- 
tained in the Order in Council. With Aids to Memory, in 
Four Verses. By Tuomas Gray, J. D. Potter, 1867. 


Durie the last seven years not less than 8143 partial or 
total wrecks have occurred on the British coasts, 2344 of 


| which have been due to collisions. According to the 


“ Wreck Register,” for 1865, 1566 of these collisions were 
owing to such preventible causes as :—* Bad look-out, 
neglecting to carry proper lights, neglect or mi rehen- 
iv of raion, error of pilot, want o cuneeallat Loneral 
negligence and want of caution, and error in judgment.” 
An additional number of seventy-six are put down to 
“causes unknown.” Now a collision at sea may often 
occur before the steersman in either ship has time to 
think for more than afew minutes, or, rather, seconds; and 
it is by no means Ben tnd that a large proportion may 
een caused 4 actual forgetfulness of the rules 
y a British Order in Council, and 
now universally accepted by every maritime nation of the 
globe. And this forgetfulness practically results in an im- 
pulsive and increasing pgs | to port the helm—without 
regard to the colour of the light seen. In fact, not less 
than 50 per cent. of the collisions at sea are supposed, by 
the Board of Trade authorities, to be be caused fy porting 
to a creen light. 

The indisputable value of universally accepted rules, by 
which either side knows beforehand what the other will 
do—what course the other will take—is as obvious cn sea 
as on land. Without a rule of the road we should 
have passengers on the pavement continually jostling ; 
carriages running into each other; and a yet greater pro- 
portion of ships running each other down, In fact, as is 
stated in the very clearly written pamphlet before us, 
which, by the way, is illustrated with admirably coloured 
diagrams, “the general rule for steamers is precisely the 
same as the general rule of the pavement for foot 
passengers in London, and in all our large towns, viz., that 
in all ordinary cases steamships, like pedestrians, meeting 
so as to involve risk of collisions, shall port, that is to say, 
shall keep to the right, so that each may pass on the port 
(left) side of the other.” The meeting of ships on the 
high seas is, of course, a more complicated matter; and it 
is yet more indispensable that navigators should know 
beforehand the probable course of each ship. Similarly 
the marine engineer should always think out beforehand 
his course of action for any accident to his machinery ; and 
any ordinary accident should find him prepared. It is, 
however, certain that many a ship has been lost because, 
just at the moment, the young officer, or the steersman, has 
forgotten whether to port or to starboard on seeing certain 
coloured lights. 

It is indelibly to impress the rules of the road at sea in 
every seaman’s memory that the broadside—the fifth 
thousand of which is before us—has been composed by 
Mr. Gray, the Board of Trade Marine Secretary. Every one 
knows the familiar principle in mnemonics, illustrated in 
thousands of popular instances—such as the time- 
honoured “thirty days hath September, &c.”—by which 
lines of rhyme hang together and fix themselves in the 
memory. It is this psychological fact which has been 
taken advantage of in the rhymed edition of the Order in 
Council rules; and we understand that the work has been 
much praised by nautical authorities at the Admiralty and 
the Trinity House. 

For instance, Article 13, which is, “that if two ships 
under steam are meeting end on or nearly end on, so as to 
involve risk of collision, the helms of both shall be put to 
port, so that each may pass on the port side of the 
other,” is rhythmically rendered by :—* Meeting steamers 
do not dod, when you see three lights ahead, port your 
helm, and show your red.” This is the simplest case; and 
it must be explained that a steamer carries three lights— 
green at the starboard side, red at the port, a white light at 
the foremast head; and that the two coloured lights are 
so screened as to throw out a fan of light of about 90 deg. 
It is thus evident that as soon as each steamer sees only 
a green light on her own starboard side, or a red on her 
own port side—that, in one word, the colours match—the 
ships must pass clear of each other. Hence :—“ Green to 
green—or, red to red, perfect safety—go ahead.” The 
position of greatest danger is when two steamships are 
crossing. Article 14, says :—“If two ships under steam 
are crossing, 80 as to involve risk of collision, the ship 
which has the other on her own starboard side shall keep 
out of the way of the other.” The Board of Trade poet 
writes :— If to your starboard red appear, it is your duty 
to keep clear; to act as judgment says is proper—to port— 
or starboard—back—or, stop her. But when upon your 
port is seen a steamer’s starboard light of green, there’s not 
so much for you to do, the green light must keep clear of 
you.” These rules mainly bear upon steamer ars steamer. 
in the case of a steamship meeting a sailing vessel, the 
steamer is always expected, as it contains within itself its 
own independent means of propulsion, to keep clear of the 
less handy ship. 

That much more could be said about these regulations 
is evident; but we must refer those desiring more 
information to the above-cited works. That extremely 
vague notions prevail about these all-important and yet 
universally accepted rules, even in quarters supposed to 
be exceptionally well-informed in nautical matters, is clear 
from more than one indication; our contemporary, the 
Shipping Gazette, for instance, in giving an improved 
version of Mr. Gray’s rhymes, sings :—“ When you see the 
red to starboard, port your helm, or hard to lar &e.” 





This is rhyme certainly, but the sense would lead to a 
collision, and it is actually directly contrary to the 
rule of the Order in Council. his is made quite 
clear, for instance, from Diagram 4, of the printed 
regulations before us. We see a steamer, with her 
green light on her starboard or right side, advancing in 
the path of three other steamers navigating on the star- 
board, or right side, of the first. Under these conditions, 
in which the first steamer evidently sees the “red to star- 
board,” for her to “port her helm.” would inevitably 
drive her on the tracks of all the adjacent vessels on her 
starboard side, 

Of course there are hundreds of cases at sea which no 
rules can meet, which must be left to the judgment of the 
seaman; but rules of this kind, for the common sense 
reasons we have stated, have an undoubted value. Another 
nautical writer in the Army and Navy Gazette, evidentl 
indignant that a “ Board-headed civilian” (sic), shoul 
interfere in nautical matters, writes in total ignorance that 
the verses he comments upon are simply rhymed versions of 
rules universally accepted for years. Such a blindness to 
progress would be worthy of the distinguished British 
admiral who, last year, actually proposed to the then 
authorities at Millwall, to accelerate the launching of the 
Northumberland ironclad by means of the expansion, in 
water, of parched peas, 





Examples of Bridges and Viaducts, from the Contract Working 
Drawings or Admeasurements of Select Works. Second edition. 
With the Addition of upwards of 650 Estimates, and the Practice 
of setting out Works. By W. H. Davies Haskout, late Resident 
Engineer of the Great Western and Brentford Railway and 
Docks, and of the Great Smyrna Railway, Author of “The 
Engineer’s, Mining Surveyor’s, and Contractor's Field-book,” 
“ Railway Construction,” &c. &c. London: Lockwood and 
Co., 7, Stationers’ Hall-court. 1867. 

Ir needs not the somewhat prominent assertion respect- 
ing the superior intelligence of contractors, and the advant- 
ages of being on their staff, in the preface to the collection of 
plates included under the above title to convince the reader 
that the author has benefitted by his experience in that 
particular line. The “examples” and the whole style of the 
volume are those of a man who has had far more to do with 
the execution than with the designing of work; who, in 
fact, has employed his hands more than his head. A few 
useful hints are given to young engineers in the half-dozen 
pages constituting the text regarding estimating and lay- 
ing out works, but it cannot be too often impressed 
upon their attention that there are no rules generally ap- 
plicable to these points of professional practice. Any 
engineer who can plot a square or skew bridge from a 
rough sketch containing merely the main dimensions, such 
as span, height to crown of arch or soffit of girder, 
height of formation level above or depth below ground 
line, will find no difficulty in simply transferring his main 
plotting lines from the paper to the ground, for that is 
virtually what is meant by laying out bridges, founda- 
tions, or other works of a similar description. Instead of 
employing the roundabout method of constants, which are 
only true for the particular dimensions to which they refer, 
it will be much better for the student to learn to do without 
them, and to work out for himself the values of the lines 
upon the skew from the dimensions given upon the 
square, There is no more necessity for any calculation 
respecting the plotting of a skew bridge than for a square 
one. Having once set off the angle of skew, or its comple- 
ment, and drawn in the line of the abutments, all that 
remains is to plot the span and other dimensions upon the 
square, and any good draughtsman can complete the 
design. 

Passing on to the main portion of the treatise—the 
plates—it is not too much to assert that they are utterly 
spoiled by the way they are bound up. It is almost 
incomprehensible why they should have been bound in 
by the middle —in reality cutting every plate clean 
in two, and totally destroying its continuity, inte- 
rest, and effect. It would be quite impossible to make 
a tracing of one of them for future reference. All large 
plates, especially those relating to engineering and archi- 
tectural subjects, should be bound in by one end only, so 
that the whole design may be enfolded in one length—not 
severed transversely from top to bottom. A glance at the 
examples of wrought iron girders is sufficient to show 
that the author's experience has lain very little in this 
modern and advanced branch of the profession, which re- 
quires more professional skill and mathematical knowledge 
than all the stone and brick viaducts ever erected. The 
type selected reminds us of the early days of wrought 
iron plate girders, when it was thought necessary to camber 
transversely, corrugate, or fill with cells the flanges of 
bridges having spaus so wretchedly insignificant as dS0ft. 
or 60ft. It cannot be regarded in any sense as represent- 
ing in the faintest degree the present improved system of 
bridge and girder construction. ‘the plates, so far as they 
go, are in a sense valuable, although we fail to see any utility 
in presenting to the professional public drawings of bridges 
with spans of 12ft., and of viaducts with spans of 26ft., more 
especially when far better examples can be seen in abun- 
dance—in fact, we cannot help seeing them in all direc- 
tions. With proper precautions, there is not the slightest 
difficulty uel by any good foreman in building an 
ordinary arch on the square. The difficulty would be in 
building it so that it should fall, supposing ordinary care 
were employed in its construction. The lithographing is 
clear and fairly detined, but, with the exception of the 
lettering and figuring, there is room for improvement. 








At Bolton on Monday Mr. Holden, paper manufacturer, one of 
the town counei for the , was attending to a machine 
in his works, when his clothes were en led with a strap, and 


he was drawn into the machi and killed instantly. 
ADMIRAL FARRAGUT ON THE RopMAN GuN.—On the 
of Admiral Farragut’s visit to Shoeburyness he expressed him 


to this a surveying a By. 4 ri) ye 8 M4 apd Rodman 
gun:—** you may gun with } powder—we 
don't.” OF the authenticity of the statement we have not the 
smallest doubt, The American press states that the regular 
charge is 100 lb. Which are we to believe—Admiral Farragut or 
the American press ? 
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THE PARIS EXHIBITION.—THE SMALL ARMS. 
No. V. 

Tue elegant little Gothic court devoted to the “ Armu) 
riers et arquebusiers Francais” did not t that half- 
filled, cheerless look so much noticed in the build- 
i The cases here were almost all well filled, and many 
of them contained numerous little novelties—some more or 
less useful, and many very useless—evincing the ingenuity 
of the French branch of the profession. The sporting 

ns were almost all constru on the pin-fire principle, 
but few being adapted to take the central-fire cartri 
and still fewer were muzzle-loaders. We cannot hel —s 
somewhat surprised at this, for now that it is admi 
that the central-fire system has superseded the old pin-fire 
in this country we should have expected France, usuall 
so eager to follow our example in such matters, to avail 
herself of our, experience in this direction also. There 
are several’ reasons assigned for this adherence to the old 
system, none of which, however, that we are aware of, do 
we consider very sound. One reason is that the cartridges 
for central-fire guns are difficult to obtain, and another that 
the shooting of the former is far superior to that of the latter 
—as much as 25 per cent. we were told by one eminent 
Paris maker. With regard to the military arms, we find 
that the needle-gun and Chassepot have furnished the bases 
of operations for numerous inventors, and their productions 
are nearly all far too complicated to bear comparison 
with the majority of the English and American weapons 
of the same class. 

The first case near the door was that of M. Pondevaux, 
of St. Etienne, who exhibits steel breech-loaders of fair 
finish. In these guns the wedges of the locking gear are 
faced with hard steel. M. Voytier, of the same place, 
exhibited a steel pin-fire gun in the soft state, which is, on 
the whole, well made. 

M. Cancallan showed rifles on his plan, which is certainly 
not a good one. The rifle takes a central-fire cartridge 
which is ignited by a needle, actuated by a spiral spring, 
contained in the breech piece. It has no half bent, and 
requires care in closing, as the needleis apt to — and 
by engaging with the barrel prevent the closing of the 
breech. If the trigger be drawn while the breech is open 
there is very great difficulty in closing it. Altogether the 
gun is too complicated and unserviceable to come into any 
use; and the sporting rifle for the Emperor, on the same 
plan, has the further demerit of being badly made. In 
the next case was another contrivance, which is even more 
useless than the former. It is the invention of M. Fohet, 
of Lisieux, and consists of a safety catch to prevent the acci- 
dental falling of the hammers, It is adapted toa pin-fire gun, 
and is set or liberated by turning the head of a screw near 
the heel plate of the butt, by meansof a knife or screw-driver! 
The object of this novelty in safety catches is, we are in- 
formed, to render the gun perfectly safe when laid by in 
the field during luncheon, or inahouse. Woulditnot bea great 
deal simpler to remove the cartridges themselves, and so 
spare the expense of the “improved safety catch!” We 
had another safety catch in the neighbouring case of 
M. Dabé, of Lemur, but this is simply an ordinary spring 
catch to secure the opening lever in its place, and is 
liberated by the pressure of the finger in the act of open- 
ing. The electric gun of M. Le Baron, which we alluded 
to previously, comes next. The stock of this gun is 
hollow, and contains a smai! galvanic battery and an 
induction coil. The battery is enclosed in a gutta-percha 
water-tight cell, and the connection is, of course, made 
through the trigger. The annexed engraving shows the 


base of the cartridge, and it will be seen that there are 
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two concentric rings of copper let 
into the papier mdché base, each of 
which is furnished witha little point of 
wire; between these points the electric 
spark passes. This gun, too, we think, 
may be classed among those curious 
inventions which have but little prac- 
tical use, and the advantages urged in 
its favour by the inventor are, we 
think, more imaginary than a | Breech-loading cart- 
ridges, as a rule, are safe enough, and the liability to 
accidental explosion on the part of the gun itself, is 
equally great, if not greater, than in an ordinary 
breech-loader. 

Some excellent military breech-loaders were shown by 
Messrs. Gaufillat et Cie., among which was one invented by 
M. Bonnin, which somewhat resembles a Snider. In this 
gun the breech block is attached to the barrel, and does 
not fali into a shoe at the breech, as in the case of the 
Snider. Adjoiningthese wasa case of military and sportin 
— on Caron’s principle, which consists of a eeee 4 
lock carrying a longitudinal striker like the Albini gun, 
and which, instead of being hinged to throw back on to 
es barrel, as in that gun, opens somewhat similarly at the 
side. 

The breech-loader of L. Descoutures, of Paris, some- 
what resembles the Hammond gun recently illustrated in 
our pages. The breech-piece is hinged similarly on the 
stock, but the extractor consists of a spiral rib on the 
revolving block itself, which, when closed, occupies a posi- 
tion immediately in front of the rim of the cartridge, and 
in opening, draws it out by means of the gaining spiral. 
Flobert had a case of saloon rifles and pistols, one of the 
former being of aluminium bronze; and, in addition, he 
had a double pin-fire gun, with the furniture constructed 
of the same alloy. M. Albert Bernard, of Paris, also 
exhibited a pair of barrels of aluminium bronze, ther 
with a number of others in various stages, for which he has 
received medals. The bronze pair is but the second he 
has made, and it does not appear that there is any advan- 
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tage to be derived from the use of this metal beyond the 
immunity from rust. The barrels in question are of the 
same thickness and weight as a corresponding pair of good 
iron ones, and cost about twice as much, say 250f. The 
alloy itself costs 17f. per kilogramme, or nearly 6s. 2d. 
pound; it does not wear so well as iron, and it is not at all 
— that it will ever come into general use for gun 





Among the highly ornamented weapons of M. Firmin 
Gaymu—who, we believe, is armourer to the Emperor— 
there was one which at once attracted attention from its 
sin ap’ ce. It isa double breech-loader, with a 
stock of ordi white wood, upon which are painted a 
number of arabesque scrolls in black, and these are set or 
inlaid with large crystals of various sizes. Upon closer 
examination we find that the gun is a model of one 
recently constructed by M. Gaymu for a titled wreey a 
and that the black scrolls and crystals were substituted for 
gold inlaying and jewels in the original. Of course a 
weapon of this kind would be expensive, and on inquiry we 
find that it cost the fortunate possessor something over 
£4000. 

The annexed engraving illustrates a convenient little 
extractor for pin-fire guns, exhibited by M. Rubé, of 
Montdidier. It is attached to 
the top of the barrels, and is 
waled! by the little lever at the 
right side. There are several 
modifications of it shown in the 
exhibits of other makers. 

The repeating rifles and pistols 
of Messrs. Jarré and Co. were 
shown in the adjoining case. We 
are not aware how far the design 
has been practically adopted, but 

its action is simple enough, A 
long bar, pierced with a number of chambers, each of 
which holds a pin-fire copper cartridge, occupies the 
place of the cylindrical chambers of the ordinary 
revolver. As each cartridge is fired the bar is moved 
horizontally till the next chamber comes into position, 
and so on; and after all the shots are expended 
the bar may be removed and a charged one substituted. 
The ornamentation of the guns exhibited by M. Brun, of 
Paris, is very beautiful; and moreover, he shows a punt 
gun, intended to be fired from a rest, and which is also 
ornamented ! 

A novelty in breech-loading shot guns was that shown by 
M. Lainé, and is a three-barrelled pin-fire gun, the third 
barrel being imposed upon the other two, and ignited by a 
smaller hammer between them. The orifices for 
the pins of the cartridges in the right and left-hand barrels 
are placed a little at the side of each, so that the hammers 
may clear the centre barrel. Close to it is yet another 
—s namely, a gun to take a rim-tire cartridge to be 
ignited from the top. The fulminate in these cartridges, 
which externally resembles an ordinary central-fire sporting 
cartridge without the cap in the base, is placed not in the 
rim itself, but in the band of brass which encircles the 
base immediately in front of the rim. The strikers are 
exactly similar to those used in ordinary central-fire sport- 
ing guns, except that they are placed where the pins of a 
cartridge would project from the barrel, instead of being 
inclined to the base of the cartridge from the rear. 

The chief show of central-fire guns and cartridges was to 
be seen at the case of G. Schneider of Paris, who, it will be 
remembered, was in partnership with Jacob Snider of rifie 
celebrity—indeed, he claims to be inventor of the system, 
and exhibits a new rifle constructed on that plan. 

The guns are all apparently good and strong, and chiefly, 
if not entirely, on the back-action principle, a system having 
many advantages over the front action which obtains so 
much among French makers. There was exhibited close to 
a beautifully ornamented gun, constructed by Javelle and 
Guichard, of St. Etienne, specially for the Exhibition. The 
makers of the Chassepot rifle, Messrs. Cahen, Lyon, and Cie., 
had a number of their weapons, together with particulars 
of dimensions, &c., which we have already given, aud a 
regulation rifle converted on a plan somewhat like the 
Chassepot in appearance, only fitted with a hammer and 
nipple to take a percussion cap. Ronchard-Siauve has ob- 
tained medals for his show of barrels, and near him was one 
of M. Challeton de Brughat’s rifles, which, however, we 
were unable to examine properly. The principle appears to 
be simple, and apparently the cartridge, which is a self- 
consuming one, is inserted from the rear through a cavity 
in the stock, which is then closed by a solid plunger. The 
charge is ignited by a striker passing through the nipple. 

A ete in the court was occupied by M M. 
Le Page-Moutier and Fauré, who had some beautifully 
ornamented guns, and a pretty model of a Chassepot, con- 
structed to a scale of one quarter of the full size. The 
metal of the ornamented parts of the guns, such as the 
hammer and trigger guards, is of a dull grey coiour, 
which serves to show the tiner work to perfection. A gun 
capable of firing four bullets from the two barrels was also 
shown. Each barrel is furnished with two hammers and 
corresponding nipples, and is loaded with two charges in 
the usual way. In firing the two forward hammers are 
first brought into play, and then the two in the rear. It 
would almost appear that the flash from the burnin 
charge would be likely to communicate with the secon 
charge, but we believe that with proper ammunition this 
does not occur. Leroux, of Paris, had a single central-fire 
rifle, in which the barrel drops forward, as in the Lefau- 
cheux guns. The extractor is at the side, and is worked 
by a series of levers, deriving their motion from the lock- 
ing lever under the trigger The striker is on the 
ordinary sporting plan, and inclined to the cartridge. 
There were also a number of bullets with helical tails for use 
with smooth bores. Bonnardeau (Pouilly-en-Auxois) con- 
structs his guns on the decidedly objectionable plan by 
which the ete slide forward along the ak after 
having been released by | a separate trigger. 

Verney Carron and Felix Escoffier, of St. Etienne, showed 
miscellaneous collections of a arms, and Jerome 
Flachat, of the same place, exhibited a needle-gun of his 
own. MM. Clair Fréres exhibited barrels in various 
stages, some of Bessemer steel, and fagots of iron before 
welding, to show the arrangement of the various irons. 
The Besnard system of converting military weapons is 
explained by drawings and two wooden models, but, as it 
is too complicated, and not likely to come into use, a de- 
scription of it is unnecessary. 

The collection of M. Lefaucheux naturally comprised 


















guns and revolvers on the principle which bears his name; 
indeed, there was not a central-fire in his case. Amo 
the revolvers there was one—a rifle—which is capable o 
firing twenty shots. It has two barrels, one above the 
other, and the revolving breech has two concentric zones 
of chambers for the cartridges, which are ignited by two 
hammers, M. Perrin also showed revolvers and shot guns, 
the former of which are, as is now usual on the Continent, 
breech-loaders. 

M. Devisme, of Paris, turns his attention perhaps more 
than any other Paris maker to the 
manufacture of heavy rifles for big 
game shcoting, but he seems to prefer 
the old muzzle-loading system for such 
guns. In his case there was a formidable 
array of large percussion rifle shells for 
sporting purposes. There are many 
kinds of these projectiles, and in our 
engraving we show a full size section of 
one which was much used by Gerard 
for lion killing. It is constructed of 
brass, and has a collar of lead secured 
firmly round its shoulder. This lead is 
rifled with a sharp twist necessary to 
keep so long a projectile point foremost. 
As will be wh seen, the point of 
the shell, which is of iron, impinges on 
a percussion cap placed on a kind of 
movable nipple in the head. There is a 
considerable amount of danger attendant 
upon the use of these projectiles unless 
very great care be exercised. In some of his patterns the 
cap is placed on a nipple in the front, which appears to us 
to be about the worst place for it, rendering it much more 
liable to premature explosion. He has, moreover, a rifle of 
his own for a central-fire cartridge. Some of his pin-fire 
guns are fitted with extractors somewhat resembling the 
one previously illustrated, excepting that the lever is 
absent, and that it is pressed forward, like a central-fire 
extractor, by the action of opening the gun. M. Doye has 
also a modification of this extractor, but instead of actu- 
ating it by the opening gear, he uses a little lever, which, 
when not in use, folds down over it and forms part of the 
rib between the barrels. 

Mr. Houiller-Blanchard, of Paris, exhibited a fine collec- 
tion of sporting guns, among which was aremarkably pretty 
double gun for a lady’s use. We do not find the same passion 
for ornamentation in the works of this maker, and, judging 
from appearance, we should certainly pronounce his show 
to have been about the best in the Frenchcourt. M. Leopold 
Bernard has long been celebrated for his barrels, and 
naturally his case of work in this branch was a good one. 
The “damas Bernard,” of which many of his barrels are 
made, is prepared by building a fagot of square bars of 
iron and steel alternately, which, after welding and rolling, 
is cut into narrow ribands. These strips are twisted like 
the strands of a rope, and then two or three are laid side 
by side and rolled out flat, after which the band of metal 
so produced is coiled round a mandril in the ordinary way. 

The last maker we have to notice in the French court is 
M. Gastinne-Renette, who, like M. Blanchard, is one of 
the leading Paris gunmakers. His show was also very good, 
and we noticed a couple of guns for the Emperor, which 
were very handsomely ornamented, but chaste withal. He 
had also an apparently good rifle, which more nearly re- 
sembles an English match weapon than any exhibited out 
of our department. It is evidently intended for use either 
at the target or in the field, and is fitted with a shaded 
fore-sight, and well-made flap back-sight. 
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DEATH OF THE EARL OF ROSSE.! 

DeatH has taken from us a king in the world of science. 
William Parsons, Earl of Rosse, expired at his residence, near 
Dublin, on the 3lst of October, at the age of 67 years. Lord 
Rosse loved science for her own sake, and walked in her paths with 
a steadfastness of purpose seldom paralleled. To some men it has 
been given to explore the ends of the earth. The great man 
deceased carried human research into the boundless regions of 
space with a firm hand and a fine sense of the value of eternal 
truth. His voice was not unheard in the councils of State; nor did 
he fail to influence the material progress of Ireland. Lord Rosse 
did not long remain in Parliament, however, and on his retirement 
from political life, he entered on the study of astronomical science 
with the greatest assiduity. He may be said to have taught 
mankind how to make large reflecting telescopes, and in the con- 
struction of his magnificent 6ft. speculum he displayed engineering 
talents of the very highest order brought to perfection by cultivation. 
It would be impossible within the limits of a brief notice even to 
mention all that the late Earl of Rosse has done for astronomy. 
The resolution of many of the Nebulz does not rank among the 
smallest of his achievements. His labours were fully appreciated, 
and learned societies gloried in him. In 1849 he was elected 
president of the Royal Society. The University of Cambridge 
conferred upon him the degree of LL.D. He was elected a mem- 
ber of the Imperial Academy at St. Petersburg, and was created a 
Knight of the Legion of Honour by the Emperor of the French, 
and a Knight of St. Patrick by our gracious Sovereign. 
He was Chancellor of the University of Dublin, a president of 
the British Association, and honorary member of several im- 
portant continental institutions. 

We can but mourn thedeparted. That his place in the ranks of 
the great army of science will be speedily filled is more than we 
dare to hope. 





Mr, Bovitt’s Patent oF 1849.—We understand that the Man- 
chester Association of millers (formed to resist the claims of Mr. 
G. H. Bovill to the application of common exhaust fans to the 
cases of mill-stones), have yielded to these claims. They have 
agreed to that gentleman about 3d. per quarter in back royal- 
ties, waeltien in oil to the handsome coe at £30,000—** ei ~ 
thousand pounds!” It reads like the story of a — se 
pher’s stone, or a transmutation of stive into gold dust. e late 
rise in the yprice of wheat is certainly a fortunate thing for the 
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LETTERS TO THE EDITOR. 
(Wejdo not hold ourselves responsible for the opinions of our 
Correspondents) 


ong THE PRACTICALLY CORRECT MODE OF TESTING THE 
TRUTH OF AN INDICATOR DIAGRAM. 

Srr,—In the spring of this year, at the Society of Arts, the Insti- 

tution of Naval Architects held their snnual scientific reanion, and, 
amongst the many payers read, certainly none demanded more at- 
tention than that by the Chief Constructor of the Navy, E. J. Reed, 
Esq., on ‘‘Trials of Steamsbips at the Measured Mile.” Now, as 
the present subject treats especially of the action of the steam in, 
and in its escape from, the cylinder, I wish to direct attention 
to one portion in the paper referred to. Mr. Reed stated that 
“‘when testing a steamer on the measured mile it was too often 
presumed that ‘jockeying’ was resorted to, and that this ‘jockey- 
ing’ mainly meant ‘ bottling up’ the steam when off the mile and 
=e it into the cylinders at full rush or pressure when on the 
mile.” 

Now this disclosure among others, elicited in the discussion 
after the reading of the paper, the fact that although Mr. Reed 
might claim some wisdom in the matter in hand, there were other 
authorities present able to teach him further—‘“‘ jockeying” espe- 
cially. At the British Associati ting a few weeks ago Bir 
E. Belcher read a paper “‘ On the Method of Testing the Speed of 
Vessels over the Measured Mile.” Sir Edward's idea of the present 

tem is that “‘ heaven and earth were pressed, in order to make 

e vessel pass over the mile in a given time.” 
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Now besides the speed of the hull, the indicated power of the 
engines demands attention, and when Mr. Reed and Sir E. Belcher 
gave their views on the subject of steamship trials, they seemed 
to have overlooked this fact. It is evident that a steamer may 
attain a fair speed, but at the cost of excessive power, and unless 
there be some check, “jockeying” in that direction may be re- 
sorted to, inasmuch as an indicator diagram can be made by 
other means than by the indicator. That such an occurrence ever 
took place is not in my experience, neither do I even hint that it 
ever will, my intention being to explain a means of testing and 
knowing the veracity of a di , and to show that this important 
matter been overlooked by those most ready to complain of 
unfair means used to attain the best result. 

An indicator diagram is presumed to be the best mode yet 
known of learning the action of the steam in the cylinder and the 
average pressure and vacuum throughout the stroke. For the 
benefit of the F spe 5 members of our profession, a little further 
explanation will not be out of place. The slide valve governs the 
flow of the steam into and from the cylinder, quently the 
proportions of the valve must decide the form of the diagram at 
certain points. Under ordi conditions what does the steam 
do in the cylinder, and how far are the usual accepted conclusions 
correct ? en the piston of an engine is at the full stroke, the 
slide valve has a lead or the supply port is opened for a given 
width, and the steam was, therefore, admitted before the piston 
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completed the stroke. The use of the “lead” is to provide for 
what I may term the coneussive action of the piston, and act as a 
therefore, when an engine has no lead the tremor in 
e cylinder ends betray the fact; so far is this certain that even 
— engine the covers rise and fall 

ext, then, presume the valve to have 
full steam area; on, or at the end of its stroke it then 
returns and closes the supply port, but the piston is still going in 
The steam is here cut-off from the 
cylinder, and the steam in the boiler is allowed to accumulate 
for a time—this is one advantage of an early cut off: time is allowed 
for evaporation in the boiler, and a saving of steam results by 
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getting the greatest possible power from a given quantity di each 
stroke of the piston. Sup; an engine a 3ft. e of 
piston, and the valve cuts off when the piston reaches nine inches, 


or one-fourth, the cylinder is filled 


one-fourth of its capacity, or 


an amount of steam to that extent is taken from the boiler at each 


stroke of the piston. Again, ——_ 
and diameter of cylinder, but the cut-off to 
inches from the end of the stroke, double the 
» by d the boiler—double, or nearly so, 
to escape from the boiler, and theref 
steam consumed at each stroke of the 
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supply. Now for expansion. When the steam is in the cylinder, and 
the valve for a time is eee the port, the steam is expanding, 
simply because the piston is advancing, and therefore more space 
is allotted for the steam. Now as the cut-off is determined by the 
outer edge of the valve, so is the time of ex ion by the inner 
edge, or on the exhaust side; so that it is absolute that the 
amount of expansion is due to the time that the valve is traversing 
over the port or yn it; therefore the outside lap, or breadth 
of valve cover, not only settles the cut off but also the amount of 
expansion. The exhaustion ensues and continues until. the 
inner edge of the valve returns and closes the port supply at that 
end of the cylinder. Lastly, we have compression, so termed, 
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be seen that the di ially enclosed within a 
this circle is the path of the crank pin. The di 
into four divisions determined by the action of the slide valve — 
supply, expansion, exhaustion, and compression. Now the 
of the diagram must in all cases ony the stroke of the piston, 
simply owing to the fact that the figure traced is due to the pres- 
sure of the steam and motion of the indicator card barrel, and its 
motion is derived from the engine—the piston-rod if le. 
Obviously, therefore, the length of the indicator’s oe and the 
iston’s stroke are the same; by dividing the length of the diagram 
into inches—equal to the stroke of the Seer ages constructing 
from that seale a drawing of the slide valve, piston’s depth, 
cylinder ports, length of eccentric, and connecting-rods, a relative 
proportion of the various positions is certain. 

Fig. 2 is an illustration of the cylinder ports, slide valve, position 
of crank (full stroke), and piston and angle of eccentric, proper to 
the lead required. Here let it be noticed that as the eccentric’s 
angle is due to the present position of the crank, and that there can 
be no alteration after the angle of the crank is attained from the 
angle of the eccentric, and the latter’s position from the slide 
valve. The diagram, Fig. 3, beyond the crank path, is the same as 
Fig. 1, and the atmospheric line is below the centre line of the 
circle, or intersects at the angle the crank would make when the 
valve commenced the lead. Now assume that the motion has been 
given to the indicator and the atmospheric line described, the 
steam admitted to the cylinder—common to the lead—-drives the 
indicator piston from the atmospheric line to A, which in the pre- 
sent case is the greatest pressure. 

Fig. 4 now demands attention. Here it is seen that the crank has 
risen in the direction of the arrow, and the piston has advanced in 
a relative distance, while the slide valve has closed the steam port 
and has a retrograde motion to that in Fig 1. Notice also that the 
space filled in in the diagram, Fig. 5, is the same distance the crank 
pin has travelled on the plane line; the dotted curve line in each 
case shows the relative position of the piston. When the crank 
arrived at B the steam was cut off by the slide valve and expansion 
commenced. The non-escape from the cylinder was continued 
until the valve and crank were in the positions, as shown by Fig. 6. 
Turning to Fig. 1 it will be apparent that the distance the piston 
has travelled before the steam is dispensed with or exhaustion 
commences, also the portion of the circle described by the crank 
pin during the same time. Fig. 7 represents the amount of pres- 
sure in the cylinder at the moment the exhaust opens; it explains, 
also, the decrease of pressure from the point of cut-off to the 
release. The relative areas of supply and expansion are manifest, 
and the length on the atmospheric line agrees with the plane 
travel of the crank pin. Now the time allowed for exhaustion is 
due to the travel of the slide valve, less the inside laps, and while 
the valve is performing this the piston also completes its stroke 
and has a return motion. The Fig. 8 will assist now. Here the 
valve has just closed the port pid. 4 terminated exhaustion, and 
the crank pin has travelled from C in Fig. 7 to D in Fig. 9, and the 
relative positions of the pistons are also shown. The pressure in the 
cylinder gradually fell to that of the atmosphere before the stroke 
of the piston was complete, as shown by the pencil’s trace inter- 
secting with the atmospheric line. On reaching this point the pencil 
descended. When the piston completed its stroke simultaneously 
the indicator drum, or barrel, stopped, and moved again in the 
contrary direction with the piston. The steam was nearly, if not 
finally, exhausted just after the round corner cover was formed by 
the pencil, and the vacuum attained was faithfully recorded, shown 
by the line parallel with the atmospheric line. Exhaustion, or the 
port supply was open to the condenser until the piston reached the 
position depicted, when the valve closed the port and compression 
commenced, The motion of the piston and valve being reversed, as 
indicated by the arrows, no steam or vacuum affected the travelof the 
piston until the crank reached L, in Fig. 3. When the steam rushed 
into the cylinder simultaneously into the indicator, the piston of 
the latter instantly rose, and the pencil ascended to the atmo- 
spheric line, when the engine piston finished its stroke. It will be 
noticed, however, in the diagram the corner was formed before the 
lead shown could have produced it. This was due to compression, 
or, perhaps, leakage of the valve before the port was opened. This 
effect vg!l be seen in almost all diagrams, 

Here let it be noticed that the lead of the valve governs the 
grade of expansion, so that if the lead were increased the grade 
of expansion would be reduced. The diagram just explained 
was taken from the back end of the cylinder, and as all cylinders 
should be indicated at both ends the diagram, Fig. 11, was 
taken aiso, Fig. 10 shows the position of the crank. slide valve, 
and piston exactly opposite to that in Fig. 2. Fig. 12 depicts the 
positions of the valve, piston, and crank at the point of cut off, 
or reverse to Fig.4. Here must be noticed the relative position of 
the pistons, also that although the leads are alike the points of 
cut off are not the same. 

It may be added as a guide for young engineers, that if equal 
lead_is preserved at each end of the cylinder, unequal expansion 
results, and vice versa, so that if expansion is equal, uneven out- 
side lap and lead must ensue to obtain the same. 

Alluding next to Fig. 14, the relative positions for the termina- 
tion of exhaustion are illustrated analogous with Fig. 6, common 
to the opposite end of the cylinder. Observe the different positions 

due to the obliquity of the connecting rod—of the pistons in each 
case from the centre line of the cylinders. The length of the 
expansion sections in Figs, 7 and 15 will also be found to be unequal 
or subservient to the action resulting from the length of the connect- 
ing-rod. Fig. 16 shows the valve cutting off the communication from 
the condenser, or the commencement of compression, but the 
position of the piston in this case, and in Fig. 8, are strikingly at 
variance, owing to the relative angles of the cranks and their 
versed lines being on opposite sides of the centre line of the crank 
circle. The length of the compression section on the diagram, 
Fig. 17, is much shorter also than in Fig. 9. 

The conclusion to be drawn from the preceding remarks is that 
the diagrams under notice bear a strict relation to the angle of the 
crank at the point of supply, expansion, exhaustion, and com- 
pression, There are, however, other matters to be considered, to 
which I wish to draw attention. Indicator diagrams are of two 
classes —independent of high and low pressure steam, or con- 
densing. and non-condensing engines—viz., crank diagrams 
and piston diagrams —the former being those already de- 
scribed. It but remains to explain the latter, and to do 
this effectually the following diagrams are introduced. Fig. 
18 is an indicator diagram as before, but the divisions 
of the various areas form a contrast with Fig. 19, which 
is a copy of Fig. 9, scale excepted. Now notice the difference in 
these two Figs., 18 and 19, and in doing so observe that the arcs 
due to the length of the connecting rod are the main agents or 
cause for the variation in the several relative areas. Fig. 18 
is the piston diagram, i.e., the divisions are due to the position of 
the piston at the various points or grades, while Fig. 19 bears the 
same relation to the crank. The difference becomes a simple 
matter on noticing that the vertical lines of division in Fig. 18 
are taken where the curve line intersects with the centre line, and 
in Fig. 19, where the curve line intersects with the crank’s circle. 
It is also apparent that the chord and versed sine of the crank’s 
traverse on the plane line must effect the position of the piston 
during its motion; and further, that the difference is due to the 
proportion of the connecting rod’s length to the throw or radius of 
the crank. Fig. 20 and 21 are the diagrams from the front end of the 
cylinder and the description given for Figs. 18 and 19 will suffice 
in the present case. It may be added, in passing, that the letters 
indicate thus:—S, for supply; E, fot expansion; E 2, exhaustion; 
and C for compression. y 

As a conclusion it is not out of place to state that a cursory 
glance at an indicator diagram is often erroneously taken as con- 
elusive evidence on particular points in question. The observer 
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notices the fall or descent of the and at that point states 
the ‘‘ cut-off commenced,” but whe in relation to the “‘ piston ” 
or “crank” remains a mystery. He only knows that if the pencil 
fell in its traverse a of pressure was the cause, but at 
what stage of the stroke—piston and crank—he could not say. I 
am aware that the form of the i 
mentioned has not been touched on; it deserves consideration in a 
distinct letter. 

78, Southampton-street, Nov. 2nd, 1867. N. P. Boureu. 


WHAT EXHIBITIONS AND BAD LAWS HAVE DONE FOR 
ENGLAND, 

Sm,—The great Exhibition of 1867 is over at last, and the 
most wonderful collection of art treasures ever before brought 
—— will soon be dispersed over every quarter of the globe. It 
will not, therefore, I trust, be an unprofitable task to take a 
survey of the great works contained therein, and the ultimate 
effect it may have on England. 

ile roaming through its endless galleries I own I was perfectly 
amazed to see the enormous strides the continental nations have 
made in engineering works since 1851, when they hardly knew 
either the name or use of most of the articles they were then in- 
vited to i Another reason why it calls for especial attention 
is that I hear many complaints from English exhibitors as to their 
success in the show, ina mercantile point of view, many of the 
large and best orders having been placed into French and German 
hands to be executed. This was the case with a large Russian 
order for locomotives; and, what is more extraordinary still, I saw 
it boldly announced by placard on one of the French-made engines 
that it was for an English railway, who have since, I have been 
told, ordered twenty more of them. Subsequent inquiries have 
revealed the cause, viz., they were taken at about £15 per ton 
below the price charged by the English makers. It becomes, 
therefore, a matter of the gravest importance to us as a manufac- 
turing nation to inquire, How has this arisen? And, further still, is 
this remarkable difference likely to be continuous, or is it even 
probable to increase. 

Being one of the oldest engineers in London, and having for 
many years studied this subject, I consider it my duty, with your 
kind permission, to endeavour to show what causes have produced 
such a remarkable difference in so short a period as sixteen years. 
I consider it to be attributed almost entirely to three causes :- 
First, exhibitions; second, trades’ unions; and, third, bad govern- 
ment. 

First, from the tenor of your general remarks you will mot, I think, 
be likely to endorse my views of exhibitions, neither do they coin- 
cide with the opinion which generally prevails as to their merit. 
But, whatever benefit they may have been to the world at large— 
and they are undoubtedly very great—to us, as Englishmen, they 
will prove a great disaster. Even their advantages, taken in the 
gross, have been much overrated, as it was not possible one in fifty 
of the industrious manufacturers of the country could be repre- 
sented therein. No space or building could have contained their 
works, Therefore, those who did show had a manifest and unfair 
advantage over their neighbours, who either had not the means, or 
who failed to obtain space for their works. I have myself witnessed 
several cases of serious injury arising from this cause, although it 
must not be forgotten that the non-exhibitors had to bear equally 
with their more fortunate brethren the taxation and expenses of 
the country. This fact alone, and which is undeniable, should 
have been well considered by the executive, and if it had been so 
considered would doubtless have prevented the scheme being 
fostered by Government, either directly or indirectly. Even 
the allotment of space was conducted on some extraordinary prin- 
ciple, as many of the exhibitors had never employed a single work- 
man in their lives, merely having borrowed their goods, whilst 
some who had been manufacturers thirty years failed to obtain an 
inch of space, although every legitimate effort was made by them 
to get it. The second and third causes—viz., trades’ unions and 
bad government—being so intimately connected, must be con- 
siderered together. In this country we have too much liberty— 
liberty forevil I mean. It is well known nowhere else in Europe 
would such large combinations of workmen as we have now in 
England have been permitted to exist; neither would they year 
after year have been permitted to carry out their deeds of daring 
and destruction almost unchecked, until, in fact, it became a 
matter of life and death for any enterorising employer to attempt 
any improvement in his works or alteration in his plant, or even 
for an industrious and ingenious workman to prosecute his inven- 
tions or continue his industry in his native town; he was compelled 
to take it and himself away to some more favoured locality or 
nation. A paternal and vigilant Government would have corrected 
these evils before they had attained their present magnitude, and 
would long ago have shown that the ‘‘law was a terror to evil 
doers, and a praise to them that do well.” The fact is beginning 
to be widely acknowledged by many thinking men that we 
have not only the dearest, but, for all practical useful- 
ness, the most indolent and i tual Government in Europe. 
The new House of Commons, when it is elected, it is devoutly 
to be hoped will cease to be filled with railway contractors, place- 
men, lawyers, &c.; and, instead of employing their time in party 
squabbles, will attend to useful legislation, and see what can be 
done to restore public confidence. I trust also they will enact 
laws, so as to prevent lying authors of lying prospectuses robbing 
their unsuspecting countrymen; also to prevent the land jobbing, 
by which railway directors enrich themselves and ruin the unfor- 
tunate shareholders. Look also to that dreaded vortex, the Court 
of Bankruptcy, and other kindred institutions. Well, indeed, for us 
if that may be the case. 

The reign of Queen Victoria is often called the “ beneficent 
reign.” Iam sorry to think that it will turn out one of the most 
unfortunate epochs the future historian of our country will have 
to record. Our progress during this reign can only be compared 
to that of the spendthrift heir coming into his property, and then 
dissipating the whole by thoughtlessness and folly. About the 
year of grace 1850 England attained its majority, and came into 
full possession of the noblest property the world has ever seen, or 
perhaps ever will see. The great inventions of Boulton, Watt, 
Arkwright, Stephenson, and other kindred spirits, all well com- 
pleted, and bearing its glorious fruit; our iron mines well developed, 
showing the enormous stores a kind Providence had provided for 
us—stores which, if properly used, would have served for many 
generations yet to come. 

This delightful picture had only one dark spot, viz., a debt or 
mortgage of 800 millions—a legacy left us by former wretched mis- 
government. A great orator once called it a “ flea bite.” In one 
sense he was right—it might have been made so, for if common 
sense and prudent counsels had prevailed at the time nearly the 
whole of it by this time might have been redeemed. The main 
trunk lines of railway should have had a concession only for a 
stated period (99 years), as in France, and then to have become the 
property of the state. This would have saved untold millions, 
which have been squandered by Parliamentary agents, lawyers, 
black mail, &c. As to our coals, there never should a single ton have 
been allowed to leave our shores without payment of a royalty of 
2s. 6d. per ton, towards lessening the debt, and raw pig iron 
twice that amount. This should have been continued till the 
whole debt had been paid. I am aware that this doctrine will be 
fiercely opposed, as militating against the favourite theory of free 
trade. ButI still maintain that these stores—which no human 
ingenuity can ever replace—should have been looked at and treated 
in altogether a different light from articles of commerce, the work of 
men’s hands, or of the great productions of nature, which are annually 





developed Oy hie industry— e: with the national debt un- 
paid, and which has not been, I believe, reduced a sixpence during 


all the twenty prosperous years we have had, even in a time of 
profound peace—such a time we may likely never again see. We 
are now extracting our coals at the enormous rate of 102 millions 
of tons a year, and this is on the increase, considerable portions 
being for exportation, Whatever opinion the cognoscenti may hold 
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as to the quantity which still remains, most men admit that this 
great consumption cannot long continue without some of the sources 
of supply being exhausted, thereby throwing a greater strain on 
others, and, of course, largely increasing the price. The consequence 


! of this state of things I forbear at present to contemplate. The only 





reasonable theory for the supineness of the Government in this 
matter is to suppose that they must be believers in Dr. Cumming, 
who prophesied that the end of the world would take place some- 
where about this time. Their motto has been “sufficient unto 
the day is the evil thereof.” 

The fact is many believe now what I prognosticated seventeen 
years ago—the 1851 Exhibition was a mistake. We there showed 
the world what the last two or three generations of the ‘nation 
of shopkeepers” had been about all the time. We there showed 
them the goods we made, and how we made them; what tools we 
used, and how to use them, and where they were made; gave 
them our drawings, and threw open our workshops for their in- 
spection; and even now the Government has, at an expense of near 
one hundred and twenty thousand pounds, sent over its best guns 
to show. What motive they could have for doing so—unless they 
intend starting gunmakers to the whole world—I cannot possibly 
see. It has, no doubt, provided a jolly time of good pay to some 
of the privileged ones, so that some one has had the advantage 
of it. 

Can we wonder, therefore, that, after all this defiant boasting 
and show, we find ourselves first copied, and then beaten by such 
plodding and industrious races as the French and Germans? We 
must not forget that their Government takes care to educate their 
people, and that their men are more docile, thrifty, and intelligent 
than the generality of the men with which our workshops are 
filled. This gives their employers great advantages over us. 
Many have argued that in a short time the price of labour will 
equalise itself here and on the Continent. I confess I see no 
grounds for such hope during the present generation. The last 
winter witnessed the shipwrights of Deptford actually allowing their 
trade to die, and themselves and families almost to starve, 
rather than take the offer of 6s. per day, which was made by a 
philanthropic employer there for their benefit. This was refused, 
as it did not come up to the union requirements. , 

I must now conclude, but, with your kind permission, I will 
resume the subject in a week or two, and then consider other 
matters connected with this subject, and also if it be yet too late 
to repair the damage done by our sins of omission and of com- 
mission. R. WayGoon, 

November 4th, 1867. 7 

THE PRACTICAL ENGINEERS’ TECHNICAL EDUCATION. 

Sin,—The workshop education of an embryo engineer is very 
different now to what it was thirty years back. A young man 
before he enters on his term of years can now-a-days acquire a good 
idea of the various branches of the business by perusing your own and 
other journals. If I understand you aright, when you make such 
a statement, ‘‘that very few of your readers will agree with ‘G. G.,’ 
that the best way to acquire a knowledge of prime cost is by the 
hooks.” I have only to state that I care very little if they do dis- 
agree with me, because I uphold a self-cvident fact. When such 
information at times appears in print, an able engineer reading a 
paper on certain works at any of our societies, states that the total 
cost was so much, it is from the counting-house, and counting- 
house alone, he gets the information. If a young engineer is care- 
less about this most important branch of the business in his youth, 
or employers refuse a counting-house education, they willcontinue 
to send into the world a mere drug in the profession. Who wouldever 
think of consulting an engineer that could not make out a state- 
ment of the cost of the various requizements? And very few can. 
When I am answering your correspondent *B. O. W.” I trust I 
am addressing one who from past experience has felt what is 
required. As I stated before, the education of the present day is 
very different from that of the past. In former times it required 
about five years to complete an apprenticeship, now I consider 
three years quite sufficient, for the simple reason that the machines 
now in use do all the lining, chipping, and filing, as likewise 
turning, forging, &c., that in former times was done by hand 
power—and, [ may add, hard labour. I have sweated at it from 
Sunday to Sunday, and even then, propping up an old mill. But 
probably I may be getting too practical for your correspondent. 
However, to proceed. Has a young man about completing his term 
of years the time to watch the machine? Or can the machines 
speak, and tell us how they have deteriorated—how much it has 
cost to keep them in repairs, and what it has cost to keep them in 
tools to execute the work. How could each machine register the 
time, &c., for each job? Probably a young man would not care 
about entering the counting-house” 

But I will conclude. Become an engineer’s clerk in the first 
instance and they will find you requisite in the counting-house; and 
rest assured that two years will be 1 tably employed than 
watching a hine in the works although they may not 
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all turn out first-class engineers, at | they will acquire, if they 
make up their minds to do so, a knowledge of “ prime cost,” so 
much required to become successful in their profession. 

November Ist. G. G. 

Our Forrirications Ve are authorised to state that the 
reports which ha ared in more than one of the daily papers, 
to the effect ti rts Hoo and Darnet have been abandoned, 
owing to the difficulties met with in c: g out the works, are 
totally without foundation. We can explain the real state of the 


ict has within the last week’ been 
entered into with the well known engineering contractors, Messrs. 
Henry Lee and Sons for the completion of Fort Hoo, which is 
situated on the Me y marshes, about six miles below Chatham. 
This is one of the forts designed to obstruct the progress of an 
enemy’s ships proceeding up the river to attack the dockyard. It 
is of a circular form, about 200ft. in diameter, and two storeys in 
_- 5 ment storey contains magazines, stores, &c., and 
sists of a series of case dapted for eleven 
ibre, mounted on traversing platforms. The 


affair in a few rds: 
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outer wall of t! is In the lower part, where, 
protected from the enen lvanced earthworks, it is 
built of Kentish ragst« dded in hydraulic mortar; but in the 
r part it consists chiefly of lea blocks of granite, bound 

Pe 





iron cramps and dowels. The internal walls and 
f brickwork set in Portland cement. The embrasures, 
or openings for the guns in the external wall, are 12ft. wide and 
8ft. high. These openings are intended to be filled in with iron 
shields of sufficient strength to resist the most powerful projectile, 
leaving merely a small aperture for the muzzle of the gun. This 
fort, and Fort Darnet on the opposite bank of the river, were 
commenced about four years ago, and since that time. the base- 
ment storeys and the surrounding earthworks have been pro- 
ceded with at a very slow rate, in consequence of the nature of 
the ground on which they are being constructed. The first 
operation was to drive a ring of sheet piling of somewhat larger 
diameter than the proposed works, the piling being 13in. in’ thick- 
ness, and driven toa depth of 28ft. The ground was then excavated 
to the depth of about 17ft., and the space filled in with concrete, 
thus forming a solid platform 14ft. in thickness under the whole 
area. Upon this platform the external and internal walls were com- 
menced, arranged in such a manner as to distribute the weight as 
evenly as possible; and the walls were bonded with strong iron 
bonds, the object being to insure the subsidence which must neces- 
sarily take place becoming equal in every part of the work. During 
the progress of the works it happened at one time that the neces- 
sity for distributing the weight evenly was to some extent lost 
sight of, and some settlements made their appearance; but by 
again equalising the weight the unequal settlement was imme- 
diately stopped, and it did not again occur. The basement storeys 
have now been built more than two years, and they afford satisfac- 
tory proof of the soundness of the principles upon which they were 
designed. 
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Grants and Dates of Provisional Protection for Six Months. 

1844. JOSEPH WILKINSON and WILLIAM GRIMSHAW, Sheffield, Yorkshire, 
= PR aa tere in watches.”—25th June, 1867. 

FREDERICK TOLHAUSEN, Boulevart Magenta, Paris, “An improved 
ig and tus for instantaneously disinfecting focal and manuring 
matters, impro the same, and also rendering them fit for feeding domestic 

”—A communication from Jean Baptiste Alphonse Lemoine and 
toine Marius Lg Paris.—9th September, 1867. 

2715: JOHN JAMESON, Catherine-terrace, Gateshead, “Improvements in the 
preparation of t which cannot be tampered with for the removal of 
writing thereon without detection.” —26th 

2797. titoet ELits, Kingstown, Dublin, “ Improved apparatus for disconnect- 
ing conveyances from animals drawing the same.”—4th October, 1867. 

2826. JOHN BOSTOCK HULME, oo “An improved apparatus to be 
used in excavating.” —S8th October, 

2867. HENRY BERNOULLI BARLOW, gr ‘*Improvements in sewing 

machines.”—A communication from Francois Jean Baptiste Victor Brosser 
and Charles Edward Brosser, Paris. —12th October, 

2890. HENRI ADRIEN BONNEVILLE, P -terrace, » Middlesex, 

in for superheating steam and other vapours.” — 
A communication from Leffert Ryerson Cornell, New York, U 8. 

2891. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“ Improvementsin apparatus for ‘threading needles.” —A communication froni 
Giovanni Valania, Bergame, Italy. 

2892. MORITZ VOGL and HEIMAN VAN DYK, Castle-street, London, “ Improve- 
ments in articles consisting of muffs combined with bags or similar recep- 
tactes, and in the frames of such receptacies.” 

2893. ADAM AITCHISON, Wilton-terrace, ’eckham, Sarrey, “‘ Improvements in 
the treatment of hydrocarbons for the production of gas sufficiently per- 
manent to be stored for lighting and heating purposes, and especially in the 
treatment of the hydrocarbons and other products obtained by distilling or 
carbonising coal, wood, and other carbonaceous materials, including those 

ined in the fa of gas and in the distillation of coal tar.” 

2894, THOMAS HENRY BAKER and THOMAS WOODROFFE, Tunbridge, Kent, 
“ Improvements in treating sewage or other liquid matters so as to purify 
the more fluid portions thereof, and recover some of the contained matters 
for re-use in manufacturing processes, and in the preparation of others for 
use as manures.” 

“- & MARTIN SAMUELSON, Hull, Yorkshire, ‘‘ Improvements in sewing ma- 














2896 WILLLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
** Improvements in the construction of railways and railway carriages, and 
in the means for propelling the said carriages.”—A commanication from 
Charlies Thompson Harvey, Tarrytown, New York, U.S. 

2897. HENRY ASTBURY LEVESON, Belgravia, Middiesex, “ Improvements in 
pack saddles.”—15th October, 1867. 

2898 BALDWIN LATHAM, Croydon, Surrey, ‘‘Improvements in the means and 

tus or implements employed for distributing sewage over land.” 

2899. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in apparatus for producing motive p»wer by means of compressed air, 
Sune or other liquid. "A communication from Jean Ventouillac, Louis 

il and Ed d Jaz, Boulevart St. Martin, Paris. 

2900. ALEXANDER PRINCE ‘and ALEXANDER CHARLES MONTAGUE PRINCE, 
Trafalgar-square, Charing Cross, London, ‘‘ Improvements in telegraphic 
ae by pneumatic means, and in the apparatus employed there- 
in.” 

2901. FREDERICK DUNCH FROST, London-street, London, “ Improvements in 
rollers wnsed in frames for drawing and spinning or preparing fibrous ma- 





2902. CHARLES TINET, Rue de Bac, Paris, ‘‘ Improvements in the construction 
of chairs and such like seats intended to be used in concert rooms, theatres, 
and other public buildings, and in houses of bu-iness.” 

2901. ERNEST GESSNER, Aue. Saxony, “‘ improvements in the construction of 
fu'ling-stocks or fulling machines.”—16th October. 1867. 

2906. JAMES OXLEY and GEORGE WILSON, Frome Somersetshire, “ Improve- 
ments in machinery or apparatus for cleansing casks.” 

2908. MARMADUKE WILKIN, St. James’s-terrace, Harrow-road, and JOHN 
CLARK, Orchard-street, Paddington Middlesex, * Improvements in the means 
or mode of signalling upon ra:/lways.” 

2910. EDWARD SHAW, Manchesver, ‘‘Certain improvements in hoods or cover- 
ings for perambulators, bath chairs, carriages, and other vehicles.” 

2911, ROBERT CRAIB ROSS. Manchester, “ Certain improvements in mechanism 
or apparatus employed for cutting paper, pasteboard, textile fabrics, and 
similar substances or materials.” 

2912. JACQUES RIVES, Rue de Nemours, Paris, “ Improvements in casting 
metals, glass, and other materials, and in apparatus employed for this pur- 


2914. LEOPOLD HAMEL, Nott!ngham, ‘‘ Improvements in machinery for clipping 
figured net and similar fabrics.” 

2917. GEORGE MILES WELLS, Belitha Villas, Barnsbury, Middlesex “ Im- 
provements in apparatus to be employ a in the e of boots and 





2218. JAMES BANNEER, Exeter, “ Improvements in apparatus for supplying 
deodorising matter to dry or earth closets, and in processes of and apparatus 
for treating the liquid portion of humanor animal excreta after removal from 
such closets or from other receptacles.” 

2920. WILLIAM TREDGOLD, Russell-street, Blackwall, and JAMES MCNEIL, 
Brunswick-road, Bromley, Middlesex, “‘ Iniprovements in steam boilers and 
furnaces.”—17th October, 184.7. 

2922, FRANCISCO PRUDENOIO, FRANK COOPER, and JOSEPH FRANCIS 
COTTERELL, Bath, ‘* Improvements in stoppers for bottles, which improve- 
ments are also applicable to cocks for casks and other like receptacles.” 

2923. HENRY WILLIAM GARRETT and GEORGE HOLCROFT, Manchester, “ Im- 
provements in fire-arms and ordnance, and in cartridges for the same, and 
for other fire-arms and ordnance.” 

2924, HENRY SHARP and FRANCIS WILLIAM WEBB, Bolton, Lancashire, ‘* Im- 
provements in the manufacture of smiths anvils.’ 

2925. EDWARD CASPER, Cannon-street, London, “ An improved mode of and 
means for preventing the bursting of the tubes in steam and water-pressure 
gauges and other tubes or piping from the effects of cold.”—A communica- 
tion from Ernest Dubois, Faubourg St. Martin. Paris. 

2928. WILLIAM HENRY TASKER, Bradford, Yorkshire, “‘ An improved shuttle 
eye.” 

2931. HENRY JOHN BALE, Russell-terrace, Oakley-square, London, ** Improve- 
ments in apparatus to be used in cooking by means of gas.” 

2934. JOHN KING, Pinxton, Derbyshire, “ Impr in hinery or appa- 
ratus applicable to cages or hoists used in mining or lifting machines.” 

2936. CHARLES MONTAGU, Cannon-street, London. * An improvement in the 
manufacture of bonnets and other like articles of apparel worn on the head 
by women and children.” 

2937. MONTAGUE ALEX, Cheltenh Gl —_ 
davits for ships and other vessels.”— 1844 October, 18 

293». MASON JOHNSTON MATTHEWS, Glasgow, Lourbtiien, N.B., “ Improve- 
ments in pianofortes.” 

2940. WILLIAM LIEBERMANN, Cristian-street, Commercial-road, London, 
** [mprovements in the construction of churns.” 

2941. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“Improvement: in breech-loading fire-arms.”—A communication from Samuel 
Norris, Springfield, Massachusetts, U S. 

2942. ALFRED FAUVIN JALOUREAU. Paris, and CHARLES LOUIS LARDY, 
Neuchatel, Switzerland, * Improvements in the construction of telegraphic 
cables, and in the apparatus for the manufacture thereof,” 

5. LEOPOLD NEWTON, Oxton, Cheshire, and JOHN SWAILES, 

ts in corks or 
a cetiesiies the same.” 

2944. JOHN SCHWARTZ, Pelham-street, Mile End New Town, Middlesex, “ Im- 
provements in cooling or refrigerating water.” 

2945, FRANCIS ADKINS, Rowley Regis, Staffordshire, “Improvements in the 
manufacture of hoes.” 

2946. JAMES ANDERSON, Barrymacarrett, Down, Ireland, “ Improvements in 
the manofactare of felts, and in machinery connected therewith.” 

2947. ELLIS BUTTERWORTH, Calder Cottage, near Rochdale, Lancashire, ‘* Im- 
provements in machinery Yor preparing and spinning cotton or other fibrous 
substances. 

2948. MAURICE WILLIAM SHOVE, George-street, Blackfriars-road, *‘ Improve- 
inents in the construction of letter boxes, pillar letter boxes, and money and 
other such like boxes.” 

2949. RICHARD WATKINS, Millwall, Poplar, “ Apparatus for discharging pro- 
jectiles from vessels or foris below the water line.”—A communication from 
George Ingle, Civita Vecchia, Italy. 

2950. HESKETH HUGHES, Homerton, Middlesex, “ Improvements in the manu- 
—_ of ornaments for dresses and decorative purposes.’—19th October, 

2951, MICHAEL BARKER NAIBN, Kirkcaldy, Fifeshire, N.B., “‘ I 








“Improvements in 
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ppers for botties, and in machinery 





as a temporary or stationary observatory for temporary bridges, 


building, and other 

2971. ALFRED VINCENT NEWTON, Chancery-lane, London, “‘ An improvement 
in d edging and spice boxes.” —A cothmunteation from — Washington 
Putnam, Peterborough, New York, U.S. - 22nd 1867. 

2975. CHARLES DENTON ABEL, Southampton-bu‘iaings, Chancery-lane, 
Londun, “ improvements In the means ng sub- 
stances, more particutarly sppttcable te to 9 mane Any of materials for 
porcelain paste.’ — A communication from Cari Frederick Tjulander and Johan 
Robert Alsing, Stockholm, Sweden. 

2977. FREDERICK JOHN BUGG, Tacket-street, Ipswich, Suffolk, ‘‘ Improvements 
in the manofacture of pressed leather. 

2919. CHRISTOPHER SAMUEL JEAFFRESON, Royal Free Hospital, London, 
“ Improved a) tus for treating fractures of the limbs.” 

2981. JAMES LEE NORTON, Belle Sauvage-yard, Ludgate-hill, London, “ Im- 
provements tn sinking | or forming wells, and in apparatus to be used for this 
and similar purposes.”— Partly a commanication from Stephen Brewer, 
Cortland, New York, U.S.—23rd October, 1867. 


inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

3008. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Improve- 
ments in the mode of obtaining publicity and affording information or amuse- 
ment.”—A communication from Paul Baudet, Boulevart St. Martin, Paris.-- 
25th October, 1867. 

3041. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, “ Improvements in centrifagal machines for separating liquid from 
solid matters.”—A communication from David McColley Weston, Boston, 
Massachusetts, U.S.—28/h Geacber, WOE. 1867. 


Patents on which the Stamp Du Duty of £59 has been Paid. 

2707. GEORGE ASHCROFT, Hendon, Sunderland, Durham, ‘‘ Hydraulic presses,” 
—2nd November, 1864. 

2887. WILLIAM WILSON, Newcastle-upon-Tyne, ‘‘ Hats.”—18¢h November, 








1864, 

1 88. RICHARD ARCHIBALD BROOMAN, Fieet-street,London, “ Hydrated oxide 
of chromium.”—2ist March, 1865, 

2688. CHAUNCEY ORRIN CROSBY, Newhaven, Connecticut, U.S.,“ Fish-hooks.” 
—3ist October, 1x64. 

2695. JOHN FREDERICK BRINJES, Fieldgate-street, Whitechapel, London, “ Re- 
burning animal charcoal.”—Ist November, 1864. 

2896. JAMES EASTON, jun., The Grove, Southwark, Surrey, “ Paper pulp.”— 
19th November. 1864. 

2735. HENRY ANDERSON GWYNNE, Hanover-terrace, Regent’s Park, London, 
** Centritugal pumps.’—4th November, 1864. 

2720 EDWARD THOMAS HUGHES, Chancery-lane, London, “ Hats, &c.”—3rd 
November, 1864. 

2745. HENRY pee SCATTERGOOD, Albany, New York, U.S., “ Cotton 
gins.”"—5th 

3006. WILLIAM CLARK, Chancery-lane, London, “ Actuating railway brakes.” 
—2nd December, 1864. 





Patents on which the Stamp Duty of £100 has been Paid, 
ah \ oun HEWITT, Birmingham, “ Whip holders, &.”—6th November, 


2004. ‘ISAAC SHARP and WILLIAM BULMER, Middlesborough, Yorkshire, 
** Bricks, &c.”—26th November. 1800. 

2728. JAMES HIGGINS and THOMAS SCHOFIELD WHITWORTH, Sal ord, Lanca- 
shire, ‘‘ Preparing covton and other fibrous materials for spinniug.”—6th 
November, 1360. 





Notices of Intention to Pr d with Patents. 

1827, STEPHEN HOLMAN, Laurence Pountney-lane, London, “ [Improvements in 
double-action pumps and in the methods of operating pumps part of which 
improvements are applicable to other recip ing —22nd June, 
1867. 

1834. THOMAS RAFFERTY and JOHN HENRY STOREY, Manchester, *‘ An im- 
proved apparatus io be employed in moving from place to place, laying dewn, 
and jointing meta! pipes.’ 

1837. ELLIOTT PERRY GLZASON, New York, U.S., 
Grical or Argand .as-burvers.’ 

1840. ROBERT CAPPER. Mincing lane, London, and GEORGE READ, Deal, Kent, 
“ An improved arrangement of ships’ signal lights.” 

1841, HENRY RUSHTON, Charlotte-terrace, Barnsbury, Middlesex, ** Improve- 
ments in the manufacture of artificial hair.”—24th June, 1847. 

1844. JOSEPH WILKINSON aud WILLIAM GRIMSHAW, Sheffield, Yorkshire, 
* Improvements in watches,” 

1845. JAMES WEBSTER, Birmingham, “ A new metallic zinc paint.” 

1847 JAMES EDWARD WHITING, Victoria-street, Westminster, * Improvements 
In apparatus tor transmitting power or motion.” 

871. WILLIAM BULLOUGH, Blackburn, Laucashire, “ Looms for weaving.” 

1850, LUDOVICO BRUNETTI, Kovigno, Italy “An improved process of embalm- 
ing aid preserving auimal substances from decay for anatomical purposes.”— 
25th June, 1867. 

1867. JOSEPH GRINDLEY ROWE, Queen-square, Westminster, ‘‘ Improvements 
in railway signals, pomt apparatus, aud lamps.” 

1870. JAMES GABBOTT, Blackburn, Lancashire, “Improved machinery or 
appara.us to be euployed iu the manufacture of wire healdg for looms for 
weaving.” 

1878. CHARLES JAMES * ‘OWNALL, Twickenham, Middlesex, ‘* Improvements in 
the means of c& -at.ng inielli between parts of railway trains,”— 
27th June. \»67. 

1889. EDWARD JOSEPH HUGHES, Manchester, “ Improvements in blankets 
used in machines tor printing textile fabrics, and in the mode of joining to- 
gether the ends of double woven fabrics. —A communication from seth 
William Baker, Providence, Rhode Island, U.S. 

1894. JOHN GARRETT TONGUE, Southampton- buildings, Chancery-lane, London, 
“Au improvement in adjustable wrenches.’—A communication from John 
Parker Lindsay, New York, U.S 

1896. JAMES HOLROYD, Leeds, and WILLIAM FIELDHOUSE, Batley, Yorkshire, 
“An improvement in twisting or d 4 y lor p Z a certain 
species of yarn.” — 28th June, 1807. 

1898. PAUL ZAROUBINE, St. Petersburg, “ An improved sucking and forcing 
hydro-p eumatic pump with no piston.” 

1900. ALEXANDER MORRISON FELL, West Calder, Midlothian, N.B., “ Improve- 
ments in purifying or preservative compounds to be applied to the fleeces or 
sk:ns of sheep and other animals.” 

1901. ALEXANDER MORRISON FELL, West Calder, M lan, N.B., “ Improve. 
ments in batching or treating jute.’ 

1902. ARCHIBALD HODGE, Glasgow, Lanarkshire, N.B., ‘* Improvements in 
adjustable appliances fur fixing door handles’ 

1904, SAMUBL [RULOCK, RICHARD TRULOCK, and WILLIAM TRULOCK, Essex 
Quay, Dublin, * improvements in breech-luading fire-arms.” 

1906. ALEXANDER STEWART, Hamilton, Lanarkshire, N.B., “ Improvements 
in textile fabrics, and in the apparatus or means employed for effecting the 
same.’ 

1910. CHARLES PETIT, Brussels, Belgium, “‘ Improvements in lamps for burning 
petroleum, shale, and other mineral olls.”—29th June, 1867. 

1938. DAVID PEMBERTON MORISON, Chester-le-Street, Durham, 
ments in miners’ safety lamps.” 

1239, THOMAS BORLASE, Redrath, Cornwall, * An itproved reducing machine 
for grinding and puiverising metallic ores and any other substances.” 

1949. WALTEK SAMUEL SCOTT, Lacey-terrace, Kennington, and WILLIAM 
HENRY STEEL, Park-road, Clapham, Surrey, “ Improvemen: in self-acting 
escape or relies valve applied to the cylinders of steam engines.” 

1941. ROBERT SHAW, KBarrow-in-Furness, Lancashire, ‘‘ Improvements in 
motive power engines.” — 3rd July, 1867. 

1959 FRANCIS BRADY, St. John’s-terrace, Regent's Park, London, “ Improve- 
ments in apparatus for working railway switches and signals.” 

1963. ALFRED VINCENT NEWTON, Chancery-lane, Loudon, “An improved 
combined ship's propeller and steerer.’”’—A communication from Frank G. 
Fowler, Springfield, Lllinois, U.S.— 4th July, 1867. 

1972. HENRY CLIFTON CARVER, Manchester, * Improvements in hoop-iron 
fastenings for bales.”—A communication from Edmund Drinkwater Carver 
and George Ashcroft, Alexandria, Egypt.--5th July, i867. 

1992. IVIE MACKIE MOGEORGE, Commune, Newry, Ireland, and ALYRED 
PAUL, Clevedon-street, Liverpool, “* A new or improved plug valve.”—8th 
Sul 67. 

2034. "Scam | HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘* Improvements in 
the manufacture of refined sugar.” -A communication from Edward Peers 
Eastwick, Baltimore, Maryland U.S —ilth July, 1867. 

2065. HENRY FLETCHER, Old Hall-street, Liverpool, “ Improvements in appa- 
ratus for the manuiacture of artificial fuel, which apparatus may also be 
emplos ed for other purposes.”"—13th July, 1867. 

2103. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“Improvements in looms for weaving.”—A communication from George 








“Improvements in cylin- 














“ Improve- 
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in power looms,” 
2953. WILLIAM BARRETT, Norton, Durham, and CHARLES MARTIN, Chan- 
cery-lane, London, “ Improvements in tuyeres for blast farnaces and other 


purposes.” 

2957. ALEXANDER HORACE BRANDON, Rue Gailllon, Paris, ‘‘ An articulated 
artificial leg.”—A communication from William Becker, Paris. 

2959. HESKETH HUGHES, Homerton, mreny ge “* Improvements in bottles and 
other like receptacles, -_ in apparatus for and ing the 


Cc Worcester, Massachusetts, U.S.—17th nh July. 1867. 

21-6, WILLIAM GAUDLEY CREAMER, Woburn-place, Russell-square, London, 
“Improved automatic the of railway carriages, 
—a, and other vebicles, and the cabins of steamboats.”—20¢h July, 

86 

217!. ROBERT REID and EDWARD HORNE ——, - agpaweng Ayrshire, 
N.B, ~ An improved reclining chair.” ~26th pe dg 

2212. JoserH ee HOCKING, Marshai Keate, Popiay, —_ “*Im- 

for condensing noxious smoke and 








game "—21st October, 186 
2961. JOHN ADAMS, dined London, “ Improvements in the construction of 
breech-loading revolving fire-arms.” 
2965. PETER WALKER and ANDREW WALKER, Brougham-road, Dalston, 
Middl in shoes for horses and other animals.” 
2967. Ghivstre JONES, Ynysgoed, near Lianerchymede, Anglesey, “ I 





vapours, i oust July, 
2417, HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“ An improved selt acting covking apparatus.”—A communication from Juan 
Sorensen, Avenue d’Antin, Paris.—23rd August, 1867. 
2484. CHARLES Sr oe Wincombie ae Walker, near Newcastle-on-Tyne, 





ments in mounting or angling wheels to road yoy of all kinds.” — 
2969, WILLIAM BEALE, Taunton, Somersetshire, “A telescopic apparatus 





iron, cast iton, and steel, 
and in rpm thet ah ieameato be employed for such purposes.”—2nd 


, 1867, 





2643. LOUIS LENZBERG, Oxford-street. London, ‘Improvements in gas lamps 
and borners for the same.”—20th ember, 1867. 

2842. RICHARD SMITH, Jan , Belper, y shire, “ Improvements in mounting 
and driving millstones.”—9th October, “1867. 

2853, RICHARD (}BORGE, Kilburn, Middlesex, “T pr ts In app for 
warming and "haw hl cn or buildings.” 

2860. WILLIAM HENRY cknield-street East, bye cog and PETER 
GRAHAM, Oxford-street, Lotidon, “ impr ts ppers for bottles and 

other veisels.”—11th October, 1 88. 

2871. JEAN BAPTISTE PIERRE ALFRED THIERRY, Faubourg St. Denis, Paris, 
“Improvements in Pm merger ye J apparatus for steam boiler and other 
et, and in machinery for manufacturing parts of the same.”—12th 


, 1867. 

2893. ADAM AITCHISON, Wilton-terrace, Peckham, Surrey, ‘‘ Improvements in 
the treatment of rocarbons for the production of gas sufficiently per- 
manent to be — for lighting and 2 ae purposes, and especially in 
the treat y and other products obtained by dis- 
tilling or tobintaee oe coal, wood, and other carbonaceous materials, in- 
pose ye those obtained in the manufacture of gas and in the distillation of 











tar.” 

2895, MARTEN SAMUELSON, Hull, Yorksbire, ‘‘ Improvements in sewing ma- 
chines.” —15th October, 1867. 

2898. BALDWIN LATHAM, Croydon, Surrey, “ Improvements in the means and 
coperatee . implements employed for distributing sewage over land.” —16th 

, 1867. 

2906. JAMES OXLEY and GEORGE WILSON, Frome, Somersetshire, “ Im- 

arpa in machinery or apparatus for cleansing casks.”—17th October, 


3041. WILLIAM yp LAKE, Southampton- buildings, Chancery-lane, London, 

for ting liquid from solid 

matters.” —A tne from David M’Colley, Weston,” Boston, Massa- 
chasetts, U.8.—28th October, 1867. 








All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commisioners of Patents, within fourteen days of its date. 
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ABSTRAOTS OF SPECIFICATIONS. 
following descriptions made from Abstracts prepared express!| 
ENGINEER, at the affce of her Wave Majesty’s Commissioners of pon Lag as 
Class 1—PRIME MOVERS, 
Including Fixed Steam and other Engines, Horse, wee and 
Water Mills, Gearing, Boilers, Fittings, dc. 
776. be WENHAM, Clapham, “ Heated air engines."—Dated 18th March, 








The patentee claims the application f a feeding chamber or hopper reaching 
down to near the grate, so that the stort of fuei descends by its own gravity as 
it is consumed, and the products of couhustion from the raw fuel must pass 
through the portion previously ignited. Also the mode of regulating tho speed 
and power ot the engine by attaching the governor to a valve that will ad.nit 
more or less alr above or below the fuel, The invention cannot be fully 
described without reference to the drawings. 


785. C. F. CooKs, York, “ Safety valves for steam boilers.” —Dated \9th March, 
1867. 


This invention consists in forming the valve cap with a cylindrical or other 
shaped projection reaching downwards from the seating into the steam space of 
the boiler, or of the pipe or stand upon which the valve is fixed. to a depth 
where the steam pressure is not affected. or only to a limited extent, by the 
escaping steam, The patentee makes the said tube in preference cylindrical, 
and of a diameter to leave an annular space between it and the valve seating 
of such a sectional area as may be deemed necessary for the passage of the 
steam. By these means a small portion only of the valve cap is exposed to 
the reduced pressure of the escaping steam, the larger area being acted upon 
by the real steam pressure of the boiler, whereby a more perfect action of the 
valve with an increa-ed lift is obtained. The valve seating may be either 
spherical, conical, or flat. The upper part of the valve cap is guided by three 
guides or feathers, and at its lower part by a pin or stud formed on its end 
which passes through an eye formed in the bracket or bridle attached or cast 
to the valve. 

806, J. R. SWANN, Edinburgh, ‘* Steam boilers.” — Dated 20th March, \887. 

This invention {has for its object improvements in steam boilers, and in 
apparatus for heat: ug the same, and also for obtaining heat for other purposes, 
The First part of the invention consists in’ arranging steam boilers in the 
following manner :— Passing through the boiler from end to end the patentee 
employs a flue or tabe containing the furnace, asin a Cornish boiler, or more 
than one such flue or tube may be employed. Around each flue or tube he 
arranges a casing or outer tube, and holes are formed through this casinz at the 
bottom and at the top. In this way a rapid circulation Is es abli-ted around 
the flues or tubes. The “econd part of the invention cons’sts in so arranging 
apparatus that a highly heated blast of air may be mixed with the vapour of 
petroleum , or other similar volatile and infammable liquid, and the compound 
jet of vapour and air in state of ignition thrown, into a furnace, or otherwise 
employed as asource of heat in various manufactures. In order to heat a 
boiler he evaporates the petroleum or other similar volatile and inflammable 
liquid ‘in a small boiler placed over or near the main boiler, and heated by 
means of a steam pipe from the main boiler led through it, and he supplies the 
inflammable vapour thus generated to nozzles or jets at thefiont of the fire- 
place or furnace, Also he conducts through the flues of the furnace a pipe or 
pipes into which at one end air is forced by a fan or other contrivance, and 
from the other end the highly heated air is caused to pass to the nozzie or jets 
by which also the vapour issues. In this way compound jets of vapour and air 
in a state of ignition are thrown into the furnace, and a high heat is thus 
maintained. 

833. J. H. WINDER, nee “ Rotary pump for raising or forcing fluids.”— 
Dated 22nd March, 186 

This improved rotary ais fs obtained by the employment of a screw or 
part screw of one or more threads or wings app'ied upon an axis to work 
within a cylindrical case. The case is provited with an inlet passage at one 
end or side thereof, and an outlet passage at another. Each thread or part 
thread or wing, or a portion thereof in succession, makes contact with the 
inlet passage, and these parts of the threads or wings, if desired, are provided 
with suitable packing. The apparatas may be placed horizontally, vertically, 
or otherwise, and be worked by hatid or power. Valves may be applied to the 
inlet and outlet passages when necessary. In adapting this pump for the free 
passage of thick or muddy substances, the inventor makes the screw and cylinder 
to revolve together with ati outer case.— Not proceeded with, 


Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, 

704. H. L. Conterr, Jnchicore, Co Dublin,“ Bufing springs, and parts con- 

nected therewith.” — Dated \2th March, 1867. 

This invention relates to an improved buffing spring, which buffing spring 
consists of three principal parts, the spring, the casing, or cylinderin which 
the spring is contained, and the piston or plunger impinging on the spring. In 
the First partof the invention the casing or cylinder is welded longitudinally 
into a solid cylinder, and is formed with an internal flange or flanges at the 
front end, ahd the piston or plunger is forme in the first Instance plainly 
cylindrical at the inner end ; but after heey J inserted in the casing or cylinder, 
an external flange or projection is formed by any suitable means on the inher 
end of the piston or plunger, corresponding With the Interna! projection at the 
front end of thé external casing or cylinder, rendering it impossibie for the 
two parts thas desctited to become arated. The Second part of the 
invention consists in fortning the external projection on the inner end of the 
piston or plunger as hitherto before inserting it in the external casing or 
cylinder, and the head or cap and piston being welded together; the external 
casing ot cylinder formed with the internal tions or rings, as al 
described, but not welded yore i Into a linder, is ben: or sprang 
p' welded longitudinally fr m the edge of the 
as 18 found practicably attainable, and a ring 
or rings may be shrank on the front end of the external casing of cylinder to 

cylinder in position. By another method 

external cylinder or casing may be dispensing 

bent or sprang over the piston or plunger, it 
rings shrank on or otherwise secured. 

, “ Improvements in the 

weighing anchors on ship- 
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THE ENGINEER, 








The object of invention is to relieve and other navigable vessels 
from bilge water. In applying this invention to a ship the patentee 
to use a supp! or extra pump which decks a short 


lementary 
distance in advance of the mizenmast, and to erect a pair of stout vertical 
poles placed a little distance from each side of the pump and 
connected by horizontal bars. The top of these poles he fits witha 
horizon metal collar having flanges or lugs extending down the poles, 
through which the same is bolted or otherwise attached thereto. This 


with a socket on each side, in which is inserted a horizontal split lever of 
wood, or other suitable material, to the outer end of which is attached a guy 
rope or ropes for tarning round the sails to face the wind when the sails are in 
action. The revolving bearings in which the crank shaft works are fitted on 
the undersides with plates of metal, so asto form agroove encompassing the 
outer edge of the circular flange, thus securing the bearings thereto. The 
spear of the pump is attached by a connectiug rod of the required length to 
the crank on the crank shaft, the upper part of the rod of the spear box 
working through a fixed guide which extends from pillar to pillar a little above 
the pump head. The lower end of the connecting rod is to be turned round 
and follow the erank. When it is desired to bring the apparatus into opera- 
tion, the arms of the mill are turned to face the wind, where they are secured 
by the guy ropes on the end of the horizontal lever, when the sails are spread 
on framework of the arms of the mill, when the action of the wind causes the 
same to rotate, and thus sets the pump in motion. 


730. W. ESPLEN and J. J. B. BLAND, Liverpool, “ Signalling apparatus.”— 
Dated \a3th March, 1867. 

This invention has for its object, First, certain improvements in the 
class of apparatus known as hydraulic signalling apparatus, which will 
be found peculiarly well adapted for use on board ship; aud Secondly, 
in the use of a fiuid which is not Hable to freeze or otherwise 
congeal, and which fluid will be fonnd useful as a vehicle to communicate 
motion for working semaphore telegraphic apparatus, railway switches, and 
other like machinery. With the improved signalling apparatus water, oil, or 
other fluid may be used, but it is much preferred to use the liquid solution 
hereinafter described. To apply this signalling apparatus to, say, a steam 
vessel, for communicating from, say, the bridge of the vessel to the engine 
room, the same may be constructed as follows:—On the head of a suitable 
hollow pillar or stand on the top of the bridge there is mounted a small closed 
cylinder, in which works a piston and piston ro¢, which passes through a gland 
at one end, and which piston rod is provided with a crosshead with side rods 
which work through guides, each of which is provided with a stud on the 
side thereof which take into slots formed through the horns of a forked 
lever, and which vertical forked lever is jointed at its lower ends to 
stationary axles which form the fulcrum of the lever. The shank 
of the lever is actuated backwards by a handle on the top thereof, 
and immediately below which there is a segmental plate of metal 
suitably engraved to indicate what signal has been conveyed to the engine 
room. The small cylinder on the head of the pillar on the bridge is fitted with 
a pipe at each end, which pipes are carried down through the hollow pillar or 
standard, and thence into the engine-room, where they are connected to a 
second small horizontal cylinder, which is also provided with a piston and a 
piston rod, which extends beyond and works through glands in the cylinder 
covers. Each end of the piston rod is provided with small crossheads, which 
are connected together at their outer ends by the rods which work in guides, 
One of the rods is formed with or has attached to it a short-toothed rack, into 
which a pinion works. This pinion is keyed into a small horizontal shaft, the 
outer end of which carries a vertical disc on which are painted, engraved, or 
otherwise marked the requisite signals. This short horizontal shaft, which 
works in suitable stationary bearings, also carries a striking wheel in connec- 
tion with a signal bell and striker for sounding the bell. The whole is enclosed 
in a suitable casing, and the disc on which the required signals are written is 
also enclosed, except where a portion of the cover is cut away or left open 
near the top, so that the signalled order can be read off distinctly and that 
only. 

739. J. FERGUSON, Helensburgh, Dumbarton, “‘ Applying screw propellers.” — 

Dated 14th March, 1867. 

This invention consists"in using two screws, which may be of any of the 
forms generally in use, and situated concentrically with each other, that is to 
say, the aftmost screw is keyed or otherwise fixed upon the ordinary screw 
shaft, whilst the second screw, which is situated further forward, is secured to 
a tubular shaft that revolves outside the solid shaft of the first screw. The 
screws are caused to revolve in opposite directions by means of the engine, and 
the vessel or ship to which ,this prop ar it is applied is impelled 
with a less expenditure of power than under the existing arrangements.— 
Not proceeded with, 

745. J. WESTWOOD, Tredegar House, Bow, and R. BAILLIE, Leyton, Essex, 

“ Protecting the outer surface or external parts of iron ships frora corrosion.” 

— Dated 15th March, 1867. 

This invention has for its object the protection of the external surfaces of 
iron ships from corrosion by means of asphalte or other substance or composi- 
tion, and consists in the method hereinafter described of applying the same to 
such purpose. Flat bars of wood or iron are fixed to the outside of the iron 
ship at suitable distances apart; the outer surfaces are then covered over with 
black varnish, and the said bars of wood or iron are covered with a sheathing 
of wood, thereby leaving a space between such sheathing and the outer surface, 
of the fron ship which forms a cell or inclosure, into which is poured asphalte, 
Portland cement, Roman cement, or composition made of pitch or bituminous 
substance, either with or without earthy matter. The wooden sheathing may 
be covered with copper if required, galvanic action between the same and the 
iron being prevented by the interposition of the asphalte or bituminous sub- 
stance between the two metals. When copper is not used the wooden sheathing 
is or may be covered with black varnish, or other suitable protecting material. 
749. P. CRAUSE, Dorset-place, Dorset-square, London, “‘ Propelling boats, ships, 

and other vessels.” —Dated 15th March, 1867. 

This invention consists in the adaptation and application to boats, ships, and 
other vessels, of a screw propeller or screw propellers working on a shaft or 
shafts, portions of which propeller or propellers work in boxes or cavities 
formed in the ship or vessel on either side of the keel, the remaining portion or 
portions of the screw propellers working as usual in the water outside. By 
this mode of adapting and applying screw propellers the ordinary slip of the 
screw is diminished, and, consequently, the speed of vessels increasen.—Not 
proceeded with. 

164. G. HUTSON, Glasgow, ‘*‘ Steering apparatus.”— Dated 16th March, 1867. 

‘his in relates to i d steering apparatus, and has for its object 
to; obtain great compactness with convenience of arrangement, whilst it is 
applicable for all sizes of vessels, and with manual, steam, or hydraulic power. 
The features of novelty in the improved apparatus are, First, the application 
upon the rudder-head of a head-piece formed with one or more helical or 
inclined grooves or ribs, to be acted on by a block or blocks sliding vertically 
between guides ; Secondly, the actuating of the sliding block or blocks by the 
direct action of steam or hydraulic pressure, or by a vertical screw or screws, 
such screw or screws being geared to a horizontal shaft having on it the usual 
rudder wheel; Thirdly, the combining of the screw or screws geared to the 
radder or wheel shaft with steam or hydraulic pressure apparatus, acting either 
directly on the rudder wheel or screw shafts, or on the sliding block or blocks. 
—Not proceeded with. 

HARVIE, Islington, ‘‘ Raising carriage heads.”—Dated 19th March, 








This ae cannot be described without reference to the drawings.—Not 
h. 


796. T. AVELING, Rochester, ‘‘ Steam road rollers.” — Dated 19th March, 1867. 

This invention consists in the combination in the main framing of three 
rollers which serve to support the entire weight of the machine. Two of these 
rollers are disposed one on each side of the machine, and the third roller, which 
is made also to serve as a steering roller, is situate at one end of the framing, 
and is so fitted into the frame as to admit of it locking to any desired angle ; 
and with a view to facilitating this motion the patentee prefers to make it in 
one or more parts, so that one end of the roller may be free to revolve in one 
direction, whilst the other is revolving in the opposite direction when turning 
or locking. One or both of the side rollers are driven by an endless chain, or 
other convenient arrangement of gearing from the crank shaft of the engine, 
and the central or steering roller is of such a length as to cover the intervening 
space of the roadway left between the two side rollers so as to effectually roll a 
width of roadway equal to the entire width of the machine. 


807. G. A. LAURENT, Moulins, France, “ Stopping or retarding railway trains.” 
—Dated 20th March, 1867. Joel 

A ding jis i ion the rotative moment of the running wheels is, 

when it is desired to stop the train or lessen its speed, replaced by a sliding 

motion or another set of wheels or segments of wheels, thus avoiding accidents 


from the trains running off the rails, through broken axles, declivities in the 
ground, or other causes,—Not proceeded with, 














Bridge, Lewisham,“ Brakes for common road carriages.” 


pole 
backing is transmitted through the rod of communication to the brake chain 
before mentioned, thus causing the brake surfaces to bear against the peripheries 
of the wheels and so stop the vehicle.— Not proceeded with. 


being nearer to the main rails one side or the other, 
it is desired the vehicles should travel, and thus affording a surer guide to the 
flanges of the wheels. The guard rails have recesses, slots, or holes in or 





In connection with the 
levers, 


unfastened, or moved as may be determined.—Not proceeded with. 
853. J. G. TONGUE, Southampton-buildings, Chancery-lane, London, “ Reins for 
horses.” —A communication.—Dated 23rd March, 1867. 

The nature of this invention consists in attaching to the driving reins near 
their connection with the bitt of a horse's bridle elastic springs of rubber or 
other suitable material of sufficient resistance to guide the animal when under 
proper control of the driver, and in connecting the said driving or guiding reins 
with the gag, curb, check, or other such reins by means of auxiliary reins or 
connecting straps, so that when the animal becomes fractious, and it is 
necessary to pull hard upon the bit, the springs will yield, whereby the strain 
is transferred from the driving reins to the said gag, curb, or check reins, thus 
giving the driver the desired control over the animal by means of (one pair of 
reins, 


856. J. BETTELEY, Liverpool, “‘ Manufacture of ship’s sheathing, armour 
heathing, and fi "Dated 23rd March, 1867. 


Among the features of this i are ing :—For sheets of 
sheathing the patentee makes thin sheets of brass composed of fifty to sixty 
parts of copper, forty to fifty parts of zinc, an‘ a little lead may be added with 
advantage. Then he makes an alloy or mixture of white metal, say fifty to 
ninety parts of lead, and ten to fifty parts of tin, to which is added regulus of 
antimony, one to twelve parts in the 100 parts of metal; but he prefers as 
a mixture seventy-five parts of lead, twenty parts of tin, and five parts of 
antimony. He then takes the sheet brass, places it over a fire, and when hot 
he places the white metal alloy upon it, which melts, and he rubs it over until 
the brass sheet is covered. By this means he makes a sheathing metal with 
less copper than formerly, and also makes it so that there will be no oxide of 
copper formed on the white side. This metal being placed with its white side 
next the ship is not liable to produce the same detrimental chemical action as 
copper or yellow metal sheathing does on ship iron fastening, or on iron 
plating of ships. The outer or brass side of this metal oxidising prevents bar- 
nacles or weeds adhering to the ship’s bottom. This compound metal he 
fastens on to the ship by means of nails of the same composition as the brass 
sheathing metal before described, which natls he coats with the white metal, 
except the heads. When he sheathes an iron vessel he first sheathes the ship 
with wood plank, and fastens it by means of bolts passing through or into the 
iron plates, which may be clenched or screwed. Over this wood sheathing he 
places the metal sheathing with its white side next to it, and nails it on in the 
ordinary manner ; by this means he is enabled to sheathe vessels. He makes 
bolts for ship’s fastenings as follows:—He first takes an iron screw bolt and 
nut, and he casts over it (in preference he uses chills for the mould) a white 
metal, consisting of tin, lead, and antimony. He prefers seventy-five parts of 
lead, twenty parts of tin, and five parts of antimony ; zinc or copper may be 
added to increase the hard and he makes the whole bolt of the 
white metal, and afterwards forms the screw on it. He makes armour sheath- 
ing plate for ships by combining steel and iron in the following manner:—He 
makes a pile or plate of iron, and another pile or plate of steel; he then 
places them one on the other, which he afterwards heats in a furnace to a 
welding heat, and when sufficiently hot he welds together by means of the 
steam hammer, or by passing between rollers. The object is to make such a 
metal sheathing as not to be liable to crack when struck by shot. The iron 
side being the outer one when placed on the ship has the property of retarding 
the shot, and is not so liable to crack the plate as when all steel is used; the 
inner side of the plate being steel, from its extra hardness over iron will not 
be so liable to be perforated or bent as when the sheathing plates are all made 
of iron. 











Class 3.—F ABRICS. 
Including Machinery and Mechanical Operations connected with 
o ving, Manufacturing, Printing, Dyeing, and Dressing 
ics, aC. 


719. J. BOYD, Glasgow, “ Looms.” —Dated 13th March, 1867. 
In these p d ar for applying tension to the warps the 





P tee causes a weighted piece to bear on the surface of the wirps on each 
beam or bottom, such bearing piece being connected to a catch gearing with a 
ratchet wheel on or connected to the beam, which catch slips a tooth from 
time to time in consequence of the drawing-off action bringing it into contact 
with a fixed stop. This improved apparatus is applicable to ordinary looms, to 
tape, ribbon, and other looms, and in particular to looms for weaving uneven 
fabrics, such as stays. 

744. J. R. PARKINSON, Blackburn, ‘‘ Composition to be applied to healds of 

looms for weaving, &c.” —Dated 15th, March, 1867. 

This invention has for its object the manufacture of a varnish or composition 
to be applied to healds used in looms for weaving, or for other similar uses, 
which the inventor effects by the admixture of the following ingredients in 
proportions as follows:—Of methylated finish one imperial gallon, of shellac 
two pounds avoirdupois,resin two pounds avoirdupois, gum one pound avoirdupois, 
and of dragon’s blood half an ounce avoirdupois. Or, instead of the methylated 
finish above referred to, he uses naphtha in the like proportions, or an 
admixture of methylated finish and naphtha, equal proportions of one half of 
each to an imperial gallon. These ingredients being mixed, dissolve and form 
without the application of heat or boiling a varnish which, on being applied to 
healds, coats them with a fine polish, thereby rendering such healds the more 
durable.—Not proceeded with. 

750. W. E. NEWTON, Chancery-lane, London, ‘* Spinning machinery.”—A com- 
munication.— Dated 15th March, 1867. 

The object of this invention is to obtain a more secure, more perfect, and 
stronger attachment of flyers to the spindles of spinning machinery than here- 
tofore. To this end a conical socket or cup is formed in the central portion of 
the top of the flyer, into which the threaded end of the spindle is screwed. 
This threaded end of the spindle, which is of the full diameter at its extreme 
end, is reduced and made conical to fit the inner surface of the conical socket 
of the flyer. By this means a more perfect axial bearing surface is obtained, 
and one much less subject to wear than the ordinary collar, without in any 
way reducing the strength of the parts. 

780. D. ELLIS and M. HILLAS, Dudley-hill, Bradford, “ Weaving.”—Dated 
18th March, 1867. 

In order to lift warp threads two different heights, so as to form two sheds 
each by means of Jacquard, as is required in order to produce a brocade 
pattern upon a figured weaving, the inventors mount two Jacquard apparatus 
the one over the other. These Jacquard apparatus are arranged to lift different 
heights, and the wires or uprights of the upper Jacquard are connected by cords 
with the wires or uprights of the lower, and these latter are in the usual way 
connected with the warp threads. In weaving some description of fabrics it is 
desirable to lay two threads of different colours in the same shed. In con- 
structing a shuttle to effect this object the inventors mount in it, in addition 
to the ordinary pin or skewer for carrying the cop, acylindrical bobbin to carry 
the second thread; from the bobbin the thread passes around a small brake 
cylinder, and so to the eye of the shuttle, from which also the thread from the 
cop issues.— Not proceeded with. 


795. J. H. JOHNSON, Lincoln’s-inn-fields, London, ‘' Printing hanks or skeins of 
silk, cotton, wool, and other like fibrous materials.”—A communication.— 
Dated \9th March, 1867. 

In carrying out this invention it is proposed to make up the hanks or skeins 
to be printed into a species of web or fabric by interlacing the several hanks or 
skeins with warp threads by a weaving tion, the warp threads being dis- 

in pairs, and the shed formed in any convenient or well known manner, 

nto which sheds the hanks or skeins are introduced bodily, so as to form in 

fact the weft of the web or fabric. When the desired number of hands or 
skeins have been thus made up and held together the fabric is printed either 
by hand or by machinery in the well known manner. After having been 
printed the warp threads are cut and withdrawn, leaving the printed hanks or 
skeins side by side on the outer or selvage threads of the warp, which thread 
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from the barrel of a crab or winch mounted upon a traveller to move 
to and from upon a tramway raised above the series of tanks con water, 
the fibrous materials are placed or sub- 


merged from to time as required. By this means the fibrous materials 
suspended in the frame can be readily raised or lowered, in order to introduce 
from the and transfer the same to 
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being subjected. An impo 

imparting a “jigging” or short vibratory movement to the fibrous material 

when required, whilst’they are held suspended in the fluids contained in the 

tanks.— Not proceeded with, 

815. J. BooTH, Halifar, “ Manufacture of textile fabrics.” —Dated 21st March, 
867 


1867. 

This invention consists in the application and use of that class of yarn known 
as “French twist” to form or constitute the warps of textile fabrics. Hereto- 
tore such yarn has been used as weft only, and in the using thereof, in order 
to produce various desired effects in the fabric, change shuttle-boxes have been 
employed ; now by using the said yarn for warp the fabrics can be woven in 
plain looms. This kind of yarn, however, as at present made, is not suitable 
for warps, the overlaying thread being loose upon the other or main thread, so 
that it would be easily moved and displaced by the action of the reed in the 
process of weaving. To remedy such defect the patentee causes the main 
thread or threads to pass through a trough containing a solution of gum, glue, 
size, or other adhesive or glutinous liquid, in the process of spinning or twisting 
immediately before the overlaying thread is wound upon it, by which means 
the threads are secured together, and the yarn thus rendered capable of being 
used for warps. The means employed forthe purpose of producing this class of 
yarn consist in the application of a pair of nipping jaws in front of the drawing 
rollers, which are caused to close upon the main thread at suitable intervals, 
and thereby to hold or prevent its forward motion whilst the other thread is 
being wound or twisted thereon ; a rod having a lateral motion passes in be- 
twixt the jaws and the rollers to take up the slack, and on the opening of the 
jaws the rod is withdrawn, allowing the yarn to be wound round the bobbin as 


812. J. LEEMING, Bradford, “ Looms for weaving.” —Dated 20th March, 1867. 
This invention consists, First, in an improved method of actuating movable 
shuttle boxes; and, S diy, in hani: as applied to what is termed 
swivel weaving, for regulating the tension of the ornamenting material as it is 
being drawn from off the bobbin, and also for so operating upon such material 
after it has left the bobbin as to produce an even figure on the fabric. The 
First part of the invention is accomplished by means of two radial arms carry- 
ing pawls or catches turning freely upon the axis of the box, and connected by 
a system of levers capable of operating by means of cords or other equivalents 
a wheel or star wheel made fast to the axis of the box, so as to produce, when 
desired, a change of shuttle. The patentee also arranges a stop piece on the 
framing of the box, so as to prevent the possibility of the box being turned 
further than required; by this arrangement a much higher speed may be 
obtained with greater durability and precision of operation than by existing 
methods. The Second part of the invention is accomplished by placing inside 
the shuttle contaiaing the ornamenting material, and in addition to the bobbin 
on which such material is wound, another bobbin, which he terms the drag or 
tension bobbin, which is so arranged that the silk or other material may be 
passed partly or several times round, according as the tension is desired ; and, 
also, after the silk or other material has left the drag or tension bobbin, he 
causes it to pass through a guide (made fast in the shuttle and raised by a 
spring), and thence to the figure or design desired to be woven on the fabric, 
tae guide by the action of the spring upon it having the effect of keeping the 
weft straight in the shed, and producing an even figure. 
834, = LITTLE, Oldham, “ Combing cotton, wool, &c.”—Dated 22nd March, 
7 





867. 

The patentee claims arranging drawing apparatus as described so that the 
saddle and its arms and support may be contained in the space between the 
pressing bosses or rollers without overlapping them or limiting the diameter of 
the lower pressing rollers. 

841. J. SPENCER, Euston-road, King’s Cross, London, “ Machinery for seeding, 
breaking, drying, washing, bleaching, softening, combing, brushing, and hack- 
ling flax, hemp, jute, dc.” —Dated 22nd March, 1867. 

The First part of this invention relates to an improved mode of and 
machinery for removing the husks or seed pods from the straw of flax and 
other similar plants or fibrous vegetable matters. The Second part of the 
invention consists of improved combined breaxing and drying machine for 
separating the straw, rim, or wood from the valuable fibres of flax, hem, jute, 
reeds, China grass, and other fibre-yielding plants, so as to prepare them for 
washing, bleaching, combing, or hackling, by which means they are made 
suitable for spinning and paper stuff. The Third part of the invention relates 
to an improved washing, bleaching, and wringing and drying machine, by 
which these three several processes may be carried on upon the frame. The 
Fourth part of the invention relates to an imp d “softening” hi 
The Fifth part of the invention relates to an improved brushing, combing. and 
scutcbing machine. In the construction of this machine, in a suitable frame 
the patentee mounts a disc or flat wheel, which is made to rotate upon its axis 
by any suitable mechanism moved by hand or otherwise; on one side of this 
disc he fixes a series of stricks, combs, and brushes. The Sixth part of the 
invention consists of an improved hackling machine, by which the flax, &c., is 
subjected to a centrifuga! action, The,Seventh part of the invention relates to 
machinery for breaking fibres. The specification of the invention is too 
voluminous to be quoted here in detail. 

850. W. J. HANSON, Bradford, “ Printing yarns.”— Dated 23rd March, 1867. 

This invention consists in printing yarns whilst being spun or twisted, and 
also whilst being wound. To effect this the patentee employs colour troughs 
so placed and provided with printing rollers or blocks, and supplied with 
colouring matters that, as the threads ef yarn pass, they are pressed upon or 
into contact with the said printing rollers or blocks by other rollers, blocks, or 
pads, to which rising and falling motions are given by either tappet, cam, 
crank, eccentric, or other suitable means, to act thereon at the proper time or 
times to produce the desired effect on the yarn. 

852. W. BUSFIELD, Bradford, *‘ Spinning and twisting fibrous substances.”— 
Dated 23rd March, 1867. 

The object of this invention is to produce an irregular or variegated twist in 
yarns spun or twisted from two or more colours of fibrous substances ; and the 
improvements consists in applying eccentric or oval gear wheels for giving 
motion to the front drawing rollers of spinning or twisting frames or apparatus 
whereby such rollers are caused to rotate at a varying speed, or quicker at one 
part of a revolution than at another, according to the amount of eccentricity of 
the wheels employed for driving them, and therefore causing an irregular issue 
of the fibrous substances from the said rollers whilst the spinning or twisting 
process is proceeding in the usual regular manner, and, consequently, giving 
more twist to the yarn when the rollers are rotating at a quick speed, thus pro- 
ducing an irregular or variegated twist in such yarns.—Not proceeded with. 


Class 4.- AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, dc. 
893. J. W. YATES, Birmingham, ‘* Handles of spades, d&:c.”—Dated 20th March, 
1867. 





The patentee claims forming on or attaching to the hollow socket on the 
spade, fork, or other article, a centre strap of a length equal to the whole 
length of the tree of the handle, and forming the tree of the handle of semi- 
cylinders of wood placed on opposite sides of and rivetted to the said centre 
strap, and fixed at top and bottom in sockets, substantially as described and 
illustrated in the drawings. 

831. P. DICKENSON, Glasgow, ‘‘ Construction of fences, hurdles, and gates.”— 
Dated 22nd March, 1867. 

This invention has for its essential object an improved mode of securing 
together the horizontal and vertical bars of fences, hurdles, and grates, and 
consists in forming two projecting teeth on the horizontal bar at the places or 
intervals where the vertical bars are situated when the fence, hurdle, or gate is 
put together, the space between the teeth being equal to the thickness of the 
vertical bars. When in their places, a wedge is driven in between the hort- 
zontat bars and one side of the hole in the standards through which the hori- 
zontal bars pass, and by this means the whole is tightly and rigidly held 
together.— Not proceeded with. 

832. W. W. GIBSON, Edinburgh, “‘ Decorticating cereals.”—Dated 22nd March, 
1867 


This invention consists of a revolving dram which may be made either of 
wood, metal, or other suitable material. On the surface of this drum blades 
or strips of glass, porcelain, common clay, or other pottery ware are fixed. 
The drum is situated within a chamber or receptacle in which the grain to be 
decorticated is placed. A coarse wire gauze surrounds part or the whole of the 
drum, and the action of the latter in revolving causes the cereals to be drawn 
in through the meshes of the gauze, so that each grain has the skin or husk 
rubbed off it by the triturating action to which it is submitted between the 
surfaces of the drum and gauze.—Not proceeded with. 

859. G. Davies, Serle-street, Lincoln’s-inn, London, “ Rotary digging ma- 
chines.”,—A communication.— Dated 25th March, 1867. 

The First part of this invention consists of a toothed cylinder and clearing 
and pulverising discs, and of mechanism by which the said toothed cylinder and 
discs may be raised from or lowered to the surrace of the ground, the whole 
being attached to a frame mounted upon wheels. The Second part of the 
invention consists in the use in rotary diggers of teeth bent to the peculiar 
curve described, so that they may penetrate the soil without dragging the 
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same, and so that on leaving the soll they 
of the tooth being similar to that of a spade in the 
teeth are of such form, and are so secured, as to ensure strength, easy penetra- 
tion of the soil, crak ap tee 4 thay: sean agent Sal ap et 
the teeth can be readily detached from and as readily secured to the cylinder. 


Class 5.—_BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 

791. M. SEMPLE, Axminster, Devonshire, ‘‘ Apparatus for warming and venti- 
lating buildings.” — Dated \9th March, 1867. 

The object of this invention is to warm several apartments or rooms from one 
and the same fire-place. For this purpose the inventor constructs at the back 
and sides of and in close proximity to a stove, kitchen range, or other fire-place 
in a lower apartment of the building, an air-tight casing or chamber, into 
which air is conducted by pipes icating with the outer atmosphere or 
otherwise. These pipes may, if required, he carried through or round the fire- 
place before reaching the casing. Other pipes from the casing are led up the 
flue or otherwise, and into other rooms or apartments of the building, where 
they are furnished with valves or taps. The air which enters the casing 
becomes heated by the fire-place, and passing up the outlet pipes may be 
allowed to issue into one or more of the other rooms as required, by opening the 
valves or taps in those rooms. - Not proceeded with. 

827, G. HASELTINE, Southampton-buildings, Chancery-lane, London, “ Steam 
heating and ventilating apparatus.” —A communication.—Dated 21st March, 
1867. 

The ebject of this invention is by the utilisation of exhaust steam from an 
engine, and the employment of a slight fraction of the power developed by the 
said engice. to obt.in for the purpose of heating and ventilating currents of 
pure air. The said invention consists, chiefly, in the employment of certain 
devices arranged and operating in the following manner :—A closed vessel, by 
preference of a cylindrical form, is provided with tubes which extend through 
the heads of the said cylindrical vessel, and terminate at their ends in closed 
air passages. The said vessel receives amongst these tubes the exhaust steam 
from a larger pipe than the one which affords an outiet to any steam which 
may be uncondensed, and a waste pipe is provided for conducting away the 
water produced by the condensation of the steam inside the cylindrical vessel. 
Connected with an air passage at one end of the said tubes is a fan or other 
blowing apparatus for causing air to pass through the tute:, so as to condense 
the steam in contact with the exterior of the said tubes and receive heat there- 
from. From the other end of these tubes the heated blast is conducted hori- 
zontally or otherwise as may be desired. The blowing apparatus may be driven 
by a belt from the engine from which the exhaust steam is taken. Air may be 
taken into the said blowing apparatus from any part of the building in which 
the same is situated, or from the external atmosphere. 
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Class 6—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, d&c. 


769. A. V. NEWTON, Chancery-lane, London, “ Breech loading fire-arms 
communication— Dated \6th March, 1867. 

In breech-loading guns, adapted to the use of metallic cartridges, the 
following conditions of parts and their arrangement and operation together, 
practical experience has shown to be the most desirable, viz., First, a solid 
breech block (which is certainly the simplest) so arranged as to rock to and 
from the rear of the chamber of the gun, this kind of motion in the breech 
block possessing less liability than other ar to derang from 
rust, ditt, or any of the numerous obstructions which are likely to occur in the 
working parts of a gun in service or use. Secondly, the rotating breech block 
entirely separate from or unconnected with the lock or any of its attachments, 
since thereby the lock is closed and sealed free from rust and dirt, to which it 
is exposed where it is in the breech block or any part of it connected thereto, 
besides which the point of support can be placed further from the axis of motion 
than it can be in that class of arms in which the support is afforded by a part 
of the lock or by some device connected therewith. To embody in a compact 
and in every way practical and desirable method these leading features of con- 
struction is the object of the present invention, which consists in the empivy- 
ment of a solid rocking breech block with its axis of motion at its anterior 
inferior position, and being entirely unconnected with the lock mechanism. Also 
in the employment in conection with such a breech block of a vibratory catch 
lever and spring, arranged and operating as described. Also in the combined 
arrangement of the solid breech block and lever and spring catch with the 
cartridge extractor all as fully explained in the specification. 

781. J. SMITH, Birmingh ks.” — Dated 18th March, 1867. 

This invention relates to guniocks in which the hammer, after striking the 
nipple or pin, rebounds into a half-cock, or a distance from’ the nipple or pin 
which it has struck, and the invention consists in arranging the lock so that 
an additional spring can be introduced without interfering with the ordinary 
action of the lock to make the hammer rebound.—WNol proceeded with, 


800. J. PORTLOCK, Globe-yard, South Molton street, London, ** Apparatus for 

— the extractor of breech-loading drop guns.” —Dated 19th March, 
867. 

This invention, which relates to drop guns, which are mostly double guns, 
used for sporting purposes, consists in the arrangement and disposition of a 
small nib or projection on the fore part of the metal in which the screw is 
usually inserted from above into the pin or axis of the locking lever, the said 
metal being embraced by or between the locking jaws of the barrels when in 
the locking or locked position. This nib or projection, which is close under the 
barrels, operates on the are end of a lever mounted on a fulcrum within the 
forward locking jaw, the other end of which lever enters a cross slot in the stem 
of the extractor, and operates it at the proper time for the discharge of the 
cartridge cases The extractor is returned in the ordinary manner by the 
closing of the barrel.—Not proceeded with. 

805. M. A. F. MENNONS, Southampton-buildings, Chancery lane, London, 
** Central-fire cartridges for breech-loading fire-arms.”—A communication’, 
—Dated 20th March, 1867. 

This invention refers to improvements in the construction and insertion of 
the percussion anvils of central-fire cartridges for breech-loading fire-arms, 
The improved anvil is composed of a slightly arched star punched out of steel 
iron, or other suitable metal, in the concave ceuatre of which is formed a cell 
for the reception of the fulminating compound. In its arched state the diameter 
of this star corresponds with the calibre of the cylindrical cartridge shell which is 
made by any of the usual processes from copper or other suitable material. 
The star thus produced being charged with the detonating composition. is 
inserted by any convenient setting tool in the base of the cartridge shell, and 
its arched branches are then flattened out till they extend into the circular 
gorge formed internally by the flange of the latter. The shell is then tapered 
off in its entire length from flange to mouth by any suitable mechanica! means, 
and is afterwards charged in the ordinary way.—Not proceeded with. 

820. W. CLARK, Chancery-lane, London, *‘ Central-fire cartridges.” —A communi- 
cation.—Dated 2\st March, 1867. 

This invention cannot be described without ref 
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Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upnolstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, d&c. 

855. G. T. BOUSFIELD, Loughborough Park, Brixton, ‘* Apparatus for extin- 

guishing lamps.” may" communication.— Dated 23rd March, 1867. 

For the purpose of this invention the patentee arranges a s!ide on the out- 
side of the wick tube, and by means of a lever this slide can be worked up and 
down. There is a lid or cover jointed to the top of the slide on one side, and 
when the slide is raised over the top of the wick tube and wick this cover falls 
over and closes the top of the slide, and in this way it extinguishes the flame 
A convenient arrangement for actuating the slide is to form a stud upon it 
which is received into a fork at the end of a lever, and this lever turns on a 
pin or fulcrum passing through the frame or gallery. The lever projects a con- 
venient distance on the outside to be readily acted on by the finger. 

857. T. PEBARDY, St. Paul's-road, St. Pancras, London, “Stays or artificial 
supports for the human body.” —Dated 25th March, 1867. 
This invention cannot be described without reference to the drawings, 





Class 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
—> Tanning, Bleaching, Dyeing, Calico-Printung, Smelting, 
Glass, Pottery, Cement, Paint, Paper, Manures, &c. 

766. J. HICKISSON, Southgate-road, London, ** Preparation of biscuit and other 

pastry and bread.”- Dated \6th March, 1867. 
This improved preparation of biscuit and other pastry and bread consists in 
the application thereto of ammonia, citrate of iron, also quinine, and some- 
times, if desired, a little rhubarb, which may be flavoured with spice, essence of 





| weight ruaning hetween ordinary metallic or wire rope conductors. 


790. J. HISLOP. Ayr “A *scurfing’ or removing carbon from gas 
retoris.”"—Dated \ oth March, 10 1867. 


This invention consists in laying parallel to the front of the retort beds a 
line of cast iron pipes suitably jointed together of about eight inches diameter, 
more or less, one end of which may be closed while the other is connected to 
the main flue leading to the chimney shaft; or both ends of > line of pipes 
may be led into the main flue, if found more 
sake it is preferred to lay them beneath the retort-t.ouse floor, bat th this is not 
indispensable The pipes so laid are constructed with a number of sockets cast 
on their sides, and are so aijusted that one shall be opposite to and directly 
under each retort with its open end = pied These sockets are provided 
with caps so as to exclude the admi heric air, and are kept closed 
when the »pparatus is not in operation, Ter adinit of removal when required. 
When the apparatus is to be put into use, a piece of pipe of nearly sufficient 
height to reach the retort is inserted perpendicularly in the socket immediately 








on the brim, and the 


apparatus, which consists of two —— 
the apparatus consists of a 


other on the bodies of the ang The First 
frame of a partly triangular form composed me of four uprights and (wy crow 
beams or bars, the front of the machine being semicircular, and is the smaller 
end. Supported within this frame are three or more shafts, attached to the 
ends of which are a similar numbers of small movaole cylindrical blocks, conical 
in form, round which the glass or emery paper is fixed. These cylinders are 
arranged above a similar number of counter cylinders or blocks, on which the 
brims of the hats rest. These — bearing ann are raised or lowered as 





similar wheels attached to the shafts. apparatas 

suitable power by means of a ss band passing round a wheel mounted 4 
one of the shafts, which also bears a large toothed wheel gearing with a 
similar wheel transmitting motion to the counter cylinders, The ~econd part 
of the consists of two pedestals mounted on a suitable stand, one 





beneath it, and the lid of the retort to be operated upon having been 
a pipe long enough to reach within about a foot of the back end thereof is 
thrust into it, and the outer end connected by a bend to the upright pipe before 
mentioned. The whole line of piping from the back end of the retort to the 
main flue is then in direct communication. The conscquence is that the 
draught in the chimney shaft induces a strong current of air to rush into the 
retort, which. as it passes, causes the particles of carbon to fly off, and in the 
course of a very short time, by this means, the whole of it may be removed. 

799. W. CLARK, Chancery-lane, London, ** Improvements in the disaggregation 
of China grass. hemp, flax. jute, phormium tenax, and other vegetable fibres, 
Jor the production of threads, fabrics, and pulp for paper.”—A communica- 
tion.—Dated \9th March, 1867. 

The patentee claims the employment of lime, chalks, and calcareous earths, 
either in a heated or cold state, and sulphuric, azotic, nitro-sulphuric, and 
hydrochloric (muriatic) acids, as also treating in baths of soapsuds with or 
without the addition of glycerine for the di and of all 
kinds of textile matters in the manner and for the | purposes described. 

810. G. BIscHorF, jun., Poppelsdorfer Allée, Bonn, Prussia, “ Coating metals.” 
Dated 20th March, 1867. 

The patentee claims, First, the method described of lining wrought iron 
baths in order to protect them against the destroying action of the coating 
metal ; Secondly, dipping iron plates and other articles into a hot bath of sal 
ammoniac, and then immersing them into fused coating metal, as described ; 
Thirdly, the construction of the pyrometer or apparatus for ascertaining and 
regulating the temperature of fused metals, furnaces, retorts, guses, and the like, 
as described; Fourthly, the manner of producing galvanised tinned iron in 
one operation without previous tinning by the wet way by employing an alloy 
of zinc in the proportions set forth. 

814. G. E. MARCHISIO, Baker-street, Portman-square, London, ‘* Preparation 
and application of isolating compositions for the protection of metallic sur- 
faces from oxidation, and for the preservation of wood and other materials, 
and in the preparation of the residue of vegetable oils to be employed for 





of the cylinder and block flanged wheels are connected for carrying driving 
bands, by which motion is transmitted from any suitable power to the shafts, 
round which spiral springs are placed to aid in the movement of the block and 
cylinder in any desired position for facilitating the pouncing. The shafts 
bearing the block and cylinder are guided as required by means of two arms In 
connection with the shafis, which are likewise held stationary when necessary 
by levers. 

769. W. R. Harris, Manchester, “ Belt hook or on piecing driving 

and other belts or bands.” —A communication.— Dated \6th March, 1867. 

This invention consists of an improved hook or fastener for firmly joining 
together the extremities of strips of leather or other material for forming 
endless belts or bands. For this purpose the patentee casts or forms flat plates 
of metal, each having in the inside two sets of teeth or projections in one, two, 
or more rows. ‘The plate is made of sufficient width to allow the sets of teeth 
to be beyond the ends of the strip, and the plates are afterwards curved to 
turn the teeth inwards, 

763, J. KENNEDY, Glasgow, “‘ Annealing or treating cast iron articles.” ~ Dated 
16th March, 1867. 

This invention consists in putting the articles into a muffle or furnace in 
which the fire gases surround without entering the receiving chamber. The 
articles are not covered with charcoal or the like, or packed in any way, as in 
ordinary annealing processes, but are allowed to acquire a moderate red heat, 
whereupon they are removed, and are allowed to cool at once.—Vot proceeded 
with, 
765. R. CANHAM, Clerkenwell, London, "—Dated 16th 

Marci, \807. 

This invention has for its object improvements in means or apparatus for 
sharpening knives and other edged articles, which improvements are al-o 

licable to grinding and polishing various surfaces, and consists, Firstly, in 


“ Sharpening knives, 





such purposes.” — Dated 2ist March, 1867, 

This peraiien consists in certain improvements in the treatment and pre- 
paration of the acid residue resulting from the purification of cotton seed oil, and 
other vegetable oils, and in the utilisation thereof in various ways. Iu order to 
prepare the residue which remains from the refining and purification of cotton 
seed oil, and other vegetable oils, forthe purposes of this invention, the same is 
boiled and the acid contained therein neutralised by the addition of alkali (such 
as caustic soda), litharge being employed asa desiccating agent, By these means 
products are obtained which are applicable to all purposes for which linseed 
drying oil is now employed in the arts and manufactures.—Not proceeded with. 
819, G. GREENSHIELDS, henge 9 "0 d or of materials to be 

used for the production of illuminati: jas.""—Dated 2 st March, 1867. 

This invention has for its ehdent the weiieation of certain animal, "vegetable, 
and mineral substances for forming a compound to be afterwards used either by 
itself, or in combination with shale or other carbonaceous material for the 
production of illuminating gas, and consists in admixing together the following 
substances, namely, resin, pitch, oil (otherwise known as dead oil or heavy 
oil), paraffin oil or parattin, tar, and paraffin in other forms; petroleum, 
animal tar with an alkali, being either potash, soda, or lime, or any other 
alkali earth or metallic oxide capable of saponifying and making a soluble or 
insoluble compound, as required. The substances to be saponified are boiled 
together with an alkali, ani after being completely commingled the resulting 
liquid is allowed to cool, when in a short time it will be solidified an1 ts easily 
formed into blocks or lumps of any convenient form or size, which are parti- 
cularly applicable for storage and shipment. 

828. W. R. LAKE, Southampton-buildings, Chancery-lane, London ‘** Separating 
the grounds from the liquid in making coffee.”—A communication, — Dated 
22nd March, 1867. 

This invention consists, essentially, in the employment of charcoal for the 
purposes of the invention. 

846. J. GAMGEE, Queen’s-road, Bayswater, and A, GAMGEE, M.D., Aloa- 
street, Edinburgh, “ Preservation of animal and vegetable substances.” — 
Dated 23rd March, 1867. 

This invention consists in the saturation of charcoal, and other porous eub- 
stances which have the property of condensing gases aud vapours, with 
antiseptic gases and vapours, such as sulphurous acid gas, hydro- 
chloric acid gas, aldchyde and acetic acid waste secure such antiseptic 
gases and vapours in a readily ponderable and manageable form, and 
in a state of great chemical activity; an): to obtain their gr«dual 
action on meat and any air enclose] with ‘hem in vessels, with a view 
to future preservation of such meat. The inventors also propose to use in 
combination with charcoal and other porous substances, treated a« aforesaid, 
carbonic oxide, carbonic acid, nitrogen. or other gases which may be used for 
their specific action on meat, or for the simp.e exclusion of air from vessels 
in which animal and vegetable s .bstunzes may be packed for preservation, — 
Not proceeded with. 
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Class 9.—ELECTRICITY. . 
Including Electric, Magnetic, and Electro-Magnetic Apparatus,} 
Electrical Apparatus, Galvanic Batteries, &c. 
8 6. J. H. Simpson, Kilmeena, County Mayo, ** Printing telegraphs.”—Dated 
2ist March, 1867. 

This invention has reference to several former patents. The patentee claims, 
First, the making of type or punches which have the parallel tines of relief 
widely separate, as described. secondly, the use of such type or punches for 
electric printing. Thirdiy, the disposition of two or more electro-magnets 
upon a printer, in the manner and for the purposes de-cribed. Fourthly, the 
ari.angement of 1wo or more desks with a corresponding number of inde- 
pendent electro circuits for transmitting two or more mes: 
by one revolution of the printer, as described, Fifthly, the use of a cushion 
placed s» a3 to ensure that the passage over it of the styles of electro-printing 
machines shall free the points from oxidaiion or colouring matter, sixthly, 
tae use, for the purpose of endorsing the cover of the telegram, of that portion 
of the telegram as printed through the agency of the electric current which 
contains the address of the pers »n to whom the telegram is to be sent, whether 
printed by the patentee’s “ printers,” or by any other electric printing 
machine. Seventhly, the use of au alphabet and numerals, as described and 
ijlustrated. Eighthly, the manufacture of type and punches so formed as to 
procure the formation of the characters illustrated 
842, H. WILDE, Manchester, ** Electro-magnetic, and magneto-electric induction 

machines.” —Dated 23rd March, \867. 
This invention cannot be described without reference to the drawings. 








Class 10._MISCELLANEOUS, 
Including all Specifications net found under the preceding heads. 
754. J. P. HAarpgr, Derby, * Safety apparatus for mining cages, hoists, and 
lifts.” — Dated 15th March, 1867. 

This invention has for its object the prevention of accidents in the event of 
the winding rope chain breaking, or becoming by any means disconnected, and 
is applicable to mining cages, hoists, and lifts of any description, size, and 
The 


| apparatus is self-acting. and very simple and inexpensive in its cons:ruction. 


orange, or other matter and sugar, and the object of the invention is to give to | 
the biscuit or other pastry and bread, in addition to its ordinary nutritious | 


character, that of a tonic and an invigorator. In carrying out these improve- 

ments in the manufacture of biscuits the patentee has found the foilowing pro- 

portions to answer well Dough, 14 1b. ; ammonia, citrate of iron, 84 grains ; 

quinine, 84 grains; butter 12 oz, ; loaf eugar, | 1b. 

787. F. GREGORY, Salford, “ jot Sor refrigerating purposes used in 
breweries and distilleries.” —Dated \\sth March, 1867. 

This invention cannot be described without reference to the draw'ngs. 

788. A. H. HART, Gresham-street, London, and W. PARRY, Birmingham, 
“ Treating or purifying sewage.”"—Dated \9th March, 1367. 

The patentee claims mixing with sewage-clay, clay iron ore, or manganese 
earths, for the purpose of precipitating the pended and dissolved organic 
and ino:ganic matters contained in the said sewage. The patentee also claims 
the apparatus employed for carrying out the invention. 





When brought into play on the severance of the winding rope from the cage or 
lift, its operation is, of its own accord, to bring the cage or lift to an imme- 
diate stand, and hold or suspend it by means of catches which grip and fasten 
upon the conductors until the readjustment of the winding rope, upon which 
the apparatus spontaneously releases its grasp of the conductors, and ihe whole 
is again in working order. The inventor effects this object by means of catches 
or compressors of peculiar construction, mate (in plain) in a tork-like shape, 
and of any proportionate elevational depth, which work on each side of the 
conductors on axles attached to the cage or lift; when not in play they are 
held on each side of the conductors at an acute angle; but when brought into 
play they slide into one another, and inclose the conductors, assuming a nearly 
horizontal position, and forming (both in plan and elevation) a circular hole 
less in di than the d , 80 that as the angle increases so will the 
compression also increase on he conductor in proportion to the weight on the 
cage or lift. The catches are constructed with lever ends, and when the cage 
or lift hangs freely on ihe winding rope, they are held apart from the conductors 
by side rods attached on each side of the cage or lift to main vertical and 
shouldered rods working through guide cage:, in each of which are inserted 
sp'ral springs bearing on the shoulders of the main vertical roda, which main 
vertical rods are connected on each side of the cage or lift by a cross bar 





| working over the top or cover of the cage or lift and attached to the winding 


rope. On the winding rope breaking or becoming disconnected from the cage 
or lift, the spiral springs hitherte held in sunjection are released and assist in 
bringing the catches into instantaneous play, which then sliding into one 
another so grip, fasten on, and compress the conductors that the cage or lift is 
brought to an immediate stand. —Not proceeded with. 
758. E. NOUGARET, Paris, “‘ Apparatus fur pouncing hats,—Dated \6th March, 
nd. 

The object of the present invention is to fi and expedite the p ing 

of felt hats by rubbing them over with emery or glass paper, wiich operation 





‘ can be performed on a number of hats simultaneously by the aid of this 








4 employment of cylinders or rods of steel, or other suitable material, fixed 
on end at any desired angle to each other, and mounted in suitable holders 
with or without capability of adjustment to diffe les, ding to the 
particular angle desired to be given to the edge of the instrument to be 
sharpened. The bases of such cylincters or rods are fixed alternately on each 
side of a centre line, so that the sides thereof shall cross such centre line, The 
kuifeor other article being drawn in the direction of such line, the edge 
thereof will be acted upon on each side by the cylinders or rods. The inven- 
tion also consists in the employment of suitable guides to maintain the knife 
or other article in the desired position whilst shurpening the edge thereof.— 

Not proceeded with. 

767. 8. HOLNESS, Albany-terrace, Victoria Park, London, *‘ Mode or means of 
rotating brushes or other articles for which a circular or revolving motion is 
required.” — Dated 16th March, 1367. 

This invention consists, First'y, in mounting upon a central horizontal 
spindle, provided at each end with a suitable handle, a tube, case, or frame. 
The spindle is cut or divided transversely at the centre, or other convenient 
place. The tuve, case, or frame, can be held rigidly by one, say the left, 
handle; but that portion of the spindle attached to the right handle can be 
and is moved or rotated along with and in the same direction as the right 
handle. In so doing, a spring attached to the spindle, and also to the tube, 
case, or frame, is coiled or compressed, and is prevented from slipping by a 
ratchet and ball arrangement. In the spring is stored the power to drive the 
apparatus, and the endeavour of the spring to uncoil is taken advantage of to 
drive or rotate an outer tube, casing, or frame, by means of a train of tooth- 
wheels, The outer tube, casing, or frame, is so constructed as to carry upon 
its outer surface the brush or brushes, rubber or rubbers, or other article or 
thing to which it is desired to give a rotary mo:ion. By holding the handle 
firmly, and turning the right trom the body, the spring wili be coiled, and 
the outer tube, casing, or frame rotated, so that in point of fact the apparatas 
is wound up at the same time that it is issued, and the speed may be regulated 
at the wili of the operator. Instead of coiling the spring, the same end may 
be attained by uncoiling or extending the spring, and obtaining the motion by 
the effect of the spring to recoil itself. The invention ‘consists, Secondly, in 
80 arranging the apparatus that it can be u-ed effectively without a spring. 
782. A. W. MOORE, and E. MCNEAL, Holloway, “ Spring shank applicable to 

boots and shoes.” —Dated 18th March, 1867. 

This improved spring shank is intended for the waist or bridge of boots and 
shoes. It is formed of iron, steel, bravs, or zinc. The sides or ends of the 
plate may be slightly curved inwards,each end being wider than the inter- 
mediate portion. The plates are stamped in su:table dies, holes being punched 
in the ends thereof for the purpose of attaching them to the boot or shoe, the 
plates being finally hard and 
792. A. V. NEWTON, Chanesry-lene, London, ** Sewing machines.”"—A com- 

munication, — Dated 19th March, \867. 

This invention consists, Firstly, in a rotating hoop of novel construction, so 
applied and operating in rotation with a needle which carries one thread 
through the cloth or other materiat to be sewn, and having so applied in 
rotation with, but not in contact with it, a bobbin or its equivalent carrying 
another thread, that the said hoop will extend the loo» of the needle thread 
and pass it over the said bubbin or equivalent, in such manner as to cause the 
thread therefrom to be received within it and afterwards draw back the loop 
into or against the cloth, thereby fp what is known as the 
jock-stitch, as is made by an ordinary shuttle sewing machine. The inven- 
tion also consists in a novel means of supporting and holding the said rotating 
hoop in place, and in certain means of holding and supporting the said bobbin 
or equivalent within, and in proper relation to, the hoop; but in contact 
neither with the hoop nor with the rotating mandril, working with no more 
friction than that unavoidably produced vetween it and its bearings In its own 
movements. The constraction of bobbin preferred to be used for carrying the 
locking thread, embracing a paper or pasteboard spool, made up of a hollow 
eye or centre-piece, and opposite convex sides or heads, on one or both of 
which the usual marks or sigus signifying the number or quality and maker’s 
name may be directly printed or impressed, the usual label having such in- 
formation upon it being dispensed with. The article thus produced is of itself 
a separate and marketable commodity, capable of easy attachment to or within 
a spool case. The invention further consi«ts in a new combination or arrange- 
ment of means for tightening up the driving belt of the machine by a certain 
relative position of the driving and driven pulleys and sliding or adjusting 
attachment of the bed on the table, which gives every favility for making up 
siack in the belt, and obviates the necessity for shortening and lacing it up 
again from time totime. The invention further consists in an improvement 
in the four-motion feed of sewing machines whereby its action is rendered 
noiseless. 

793. J. M. CLEMENTS, Birmingham, “ Ironing, pressing, finishing, and damping 
machinery .”"— Dated 19th March, 1867. 

This invention consists, Firstly, of a machine which is capable of being 
easily adapted to suit a variety of trades for the purposes of ironing or pressing 
articles of wearing apparel, and other materiais or articles requiring to be 
either hot pressed or simply submitted to a great pressure without heat. For 
the ase of tailors the machine consists of two or more hollow cylindrical 
rolls mounted horizontally within a framework, casting, or standards, and 
these rolls may revulve either in the same or contrary directions, and may be 
capable of moving to and fro or backwards and forwards, by means of levers 
or screws, at equal or anequal speeds, motion being imparted to them by 
treadie, hand, or steam power, in connection with suitable pinions, cog-wheels, 
or wormed shafts, as the case may require. The rolls are heated either by 
means of gas jets within the hollow spaces, which gas jets would be indepen- 
dent of the rolls, or by charcoal, steam, or hot water, in which case the hollow 
of the cylinders would be reduced, and the annular bulk increased to form the 
reservoir for the charcoal, steam, or hot water, a funnel being attached at the 
rear of the machine to create draught and to convey away the surplus gas or 
steam. A board or table is fixed in such position that a portion of the lower 
pressing cylinJer or roll may pass through it, which tab e recieves the work to 
be passed through the rolls. The upper roilis capable of being lowered upon 
or raised from the work by means of a handle. An adjusting screw and 
spring fitted in that portion of the casting above the upper roll also enabling 
the operator to adjust the rolls to any degree of pressure required. Secondly, 
the patentee forms a pressing table consisting of a flat top of oval or other 
suitable form under which is a reservoir for steam, fire, or hot water; upon 
this table the article to be operated upon is laid, and pressure may be applied to 
it by a corr:sponding upper pressing plate either of metal or wood, covered if 
necessary with felt, or other soft material; this upper plate is so suspended 
above the table that it may be capable of receiving motivn in every direction 
by levers or screws. In place of these pressing tables of a flat +urtace others 
of any desired contour may be used, the one being a counterpart of the other, 
and thus acting as dies between which the material may be shaped. 

797. W. M. ADAM, and 8. SCHUMAN, Glasgow, ** — Jor protecting bottles 
or other similar articles.” —Dated i9th March, 1867. 

This invention consists in utilising certain substances, some of which are 
now the refuse of several manutactures, such as waste jute, woollen waste, 
aiso in using any other suitable fibrous material as well as hair, These sub- 
stances are combined together in the ordinary or other manner used for mana- 
facturing felt, 80 as to produce a coarse pulped felted material. The sheets of 
this felt may be agglutinated with a solution of glue, shellac, gutta-percha, 




















the roller herein 
required for the interior case, and in addition to performing the act of catch- 
ing hold of each piece of felted material, they constitute the mandrils or 
matrices on which the material is moulded. After the spikes have thus each 
one taken up a piece of the felted the roller or rollers ho!ding them 
isor are advanced forward in its or their revolution, and other revolving 
matrices, dies, or moulds in front of them actuated by a clutch or other 
convenient means close around the pieces of the felted material, thereby 
compressing them on the mandrils into the requisite form. The matrices or 
moulds are then released by the same clutch, or other cunvenient means, and 
the roller carrying the mandrils is continued in its revolution, so that, when 
passing through the lower half of the rotation, the cases drop off into a 
receptacle placed to contain them. 


802. P, T. GOODWIN, Camden Town, London, *‘ Driving revolving retorts and 
cylinders.” —Dated 20th March, 1867. 

This invention consists in applying the motive power direct, by the well- 
known means, to one or more of the pulleys or rollers, the surface or surfaces 
of which works or work against the surface of the retort or cylinder which is 
80 arranged.— Not proceeded with, 

804. T. K. MACE, Birmingham, “ Securing door and other knobs to their 
spindles.” — Dated 20th March, \857. 

The patentee claims covering and holding down the pin or screw by which 
the knob is fastened to the spindle by means of a tube or collar fitting on the 
neck of the knob, the said tube or collar being made in one piece with the rest, 
or separately therefrom, substantially as described 
806. S. M. TYLER, Brooklyn, New York, “ Sewing machines.”—Dated 20th 

March, 1867. ; 

This invention cannot be described without reference to the drawings. 

808. B. J. Situ, Tangier-terrace, Eton, “ Apparatus for protecting watches 
in the pocket.” —Dated 20th March, \867. 

In performing this invention the patentee employs a front or face-plate 
with screw stems projecting irom its back, such plate having at the fronta 
ring so attached and fitted that it can turn or swivel. He forms eyelet holes 
in the fabric of the pocket, and passes the screw stems that are on the front 
plate th:ough such eyelet-holes. A covering or back plate is then applied t» 
the other side of the fabric, this covering or back plate having orifices through 
which the said screw stems pass, and both plates being thus firmly secured to 
the fabric, and together by milled nuts screwed on to these stems. In use the 
chain or guard of the watch is passed through the ring which is inside the 
pocket, and the swivel of the chain can afterwards be attached to the pendant 
of the watch, and then should any attempt be made to take the watch by 
pulling the chain, the watch is brought up to the ring, and is thereby stopped 
from being withdrawn from the pocket. 


811. G. CHAMBERS, Parade, Northampton,‘ Apparatus for exhibiting cloths 
and fabrics.” — Dated 20th March, 1857. 

For the purposes of this invention the patentee employs a frame of suitable 
ornamental form in which a number of rollers are mounted horizontally the 
one over the other; by preference they are arranged in two parallel planes. 
To each of the rollers a length of cloth or fabric to be exhibited, say two or 
three yards, is attached in a similar way to that in which a window blind is 
attached to its roller. He prefers that each roller should be fitted with a 
spring,in such manner that in unwinding the length of cloth or fabric the 
spring may be strained sufliciently to cause it to wind up again the Jength of 
cloth or fabric as soon as it is set free by m2ans of a catch which is provided 
for the purpose. 

813. D. Y. STEWART, Glasgow, “ Core-bars and studs to be used for casting 
iron pipes and similar articles.” — Dated 2\st March, 1867. 

These improvements in core bars comprise the following features of novelty: 
Firstly, the core bar consists of a cylinder divided or slit longitudinally in 
two or more places from one end nearly to the other, the divisions or slits 
being either parallel to the axis, or more or less inclined, or helical. Secondly, 
the slit or divided cylinder is made with some slits from one end and some 
from the other. Thirdly, the cylinder is made with one division or slit 
completely through from end to end, combined with other slits, each extending 
from one end not quite to theother end. ‘The cylinder or core bar is distended 
by wedges, or otherwise, and is covered with sand or mould materials, and 
after the pipe or other article is cast upon it, the parts are allowed to collapse 
to facilitate the removal of the core bar from the casting. That part of the 
invention which relates to the studs cannot be described without reference to 
the «rawlings. 

817. H. CLIFTON, New Bond-street, London, ‘Coolers for wine and other liquids.” 
—Dated 2ist March, 1867. 
These improved coolers are constructed with a shell, wa!l, or casing, divided 








by one or more partitions into two, three, or more compartments, These com- 
partments ure covered in and enclosed on all sides, and they are concentric if the 
vessel is round, or those of each sde are parallel with each other if the vessel 
is rectangular or straight sided ; one or more of these compartments contains 
charcoa!, or some other material which is a or bad cond wr of | 
heat and cold, and the other or others contains dead, confined, or compressed | 
air; in other words the compartments are one within or behind the other. The 
inventor prefers to employ three compartments, the outermost and the inner- 
most, containing charcoal or other non conducting substance, and the inter- 
vening apartment containing confined air. The central part of the apparatus, 
that is to say the space enclosed by the shell or casing, consists of two chambers 
concentric, or one within the other, the innermost one contains ice or iced 
water, and the are surrounding it contains the matter to becooled, The inner- | 
most is closed by a removable lid, and over the whole is another lid, also 
formed with compartments one overlying the other, one or more containing | 
charcoal, or other non-conducting or badly conducting substance, and the other 
or others contain dead, confined or compressed air; or the cover may only 
contain the non-conducting or badly conducting substance. Between the 
bottom of this cover and the lower lid a small space is left in which the air is 
coufined when the cover ison. Proper taps are provided for drawing off the 
water or other matters.— Not proceeded with. 


818. H. CLIFTON, New Bond-street, London, “ Refrigerators, ice safes, and pre- 
serving cabinets.”—Dated 21st March, 1867. 

The patentee claims, First, the employment of openings for establishing com- 
munication between the ice chamber and tie food chamber, or chamber for con- 
taining the articles to be kept cool, refrigerated, or preserved, such openings 
being situated at or near the top and bottom of such chambers, and affording 
the means whereby a circulation of air is obtained, substantially in the man- 
ner described and for the purpose set forth. Secondly, the employment of 
doors, traps, or valves, for opening and closing the air openings, such doors, 
traps or valves being so combined with the outer door of the safe, refrigerator, or 
cabinet as to open when such door is closed, and to close when it is opened, | 
substantially as and for the purpose described. Thirdly, the improved ice safe, | 
refrigerator, and preserving cabinet described, in so far as regards the general | 
arrangement and combination of parts of which the same consists, substan- 
tially as described. 


822. J. A. LIiMBERT, Gravesend, “ Apparatus for raising, lowering, and 
moving heavy bodies.”-- Dated 21st March, \=67. | 
Among the features of this invention are the following :—For a simple form 
of pulley block the patentee fixes one or more pins or axes to a spocket wheel | 
at a suitable distance from the axis of the pulley, upon which axis such | 
spocket wheel revolves, and upon such pins or axes he mounts two toothed | 
pinions, connected together, the pitch circles of which are of different dia- | 
meters; the teeth of one of these pinions take into the teeth of, by preference, 
an internal stationary wheel, fixed by any su'table means to the frame of the | 
block, so that, on turning the spocket wheel with its pinions, such fixed wheel 
will cause the pinion in contact with it to revolve, and with it the other pinion 
connected to it; this other pinion will give a motion ata very reduced way of 
speed, more or less, accoiding to the difference of the diameters of the pitch 
circles of the pinions, to an interna! toothed wheel, by preference loose on the 
axis of the pulley-block, The exterior of this wheel may be so formed with | 
chambers or recesses to receive the links of a chain to give motion thereto to | 
raise or lower heavy bodies that may be attached to it, or it may be formed | 
into a drum, around which a repe may be coiled, for a similar purpose; or a 
drum may be attached vo it suitable for ether chain or rope. In constructing | 
punching “ bears” cccording to this invention, be employs a similar arrange- 
ment of gearig to that employed in the pulley block first described, the fixed 
toothed wheel being keyed or otherwise secured to the body of the punching 
“bear,” whilst the other toethed wheel is keyed to the stem or shaft of the 
punch, such punch being formed with a screw taking into a female thread 





formed inthe body of the punching “bear.” A handle is provided to give 

motion to the gearing, suitable means being provided for disconnecting the | 
gearing when it is desired to draw the punch quickly after it has periormed | 
its work, the handle before referred to being at the same time connected by | 


any suitable means drectly to the stem or shaft of the punch. Fer screw 
presses he employs similar arrangements of gearing to those ,.revious!y de- 
scribed, and provided with bevelled wheels to communicate motion {rom the 
loose toothed whre! to the screwed stew: of the plunger in a similar manner to 
that described tor the screw-jack, or that of the punch “bear,” the loose 
wheel beiig used as a nut for the purpose of raising or lowering the screw | 
stem. 








| the top of the same, or vice versa. 

| its edges, in each of which holes a spike, nail, or boit may be placed to be heated 
when the heading of the article is to be made after it is cut or severed from a | 

| $69. A. S. STOCKER, Lamb's Conduit-street. “‘ Manufacture of stoppers to be 








mapner of an bar, 

waar ceed pomsepalen racers chp 
9 : screws, W! 

to the central plate of the . The, ends of the 

additional bar hollowed out to receive the ends of the “ bi metallic” 

of the ordinary are furnished with set screws, in order to 

admit of the distance between the blades and the retaining arm being adjust- 

J additional bar or arm, on being set at any 


$25. H. W. HART, Clapham Common, “ Producing indestructible photographic 
pictures.” — Dated 2\st March, 1867. 
This invention consists in producing such pictures on the surface of glass 
enamel with which discs, sheets,or plates of iron, copper, or other metal 
may be coated, as is well known, and in then burning in the picture vy sub- 


mitting the enamelled metal plate to a very high degree of heat, so that the | too 


enamel will be softened and partially melted. in order to allow the photographic 

picture to become, as it were, embedded therein and coated with vitreous 

matter.— Not proceeded with. 

826. W. D. PLAYER, Birmingham, “ Covers for the tops of bottles, jars, and 
other vessels.” —Dated 2\st March, 1867. 

The patentee claims making the said covers by placing in the middle of the 
other flexible material employed a disc of metal, or other hard material, and 
fixing the said disc to the leather or material by means of a ring of metal, or 
other hard material, or by pointson the metal dise being clenched upon the 
ring, substantially as described and illustrated. Also the modification described 














higher up the 
holds the umbrella open. When it is shut the other eod of the spring 
acts as a catch for holding it. shut by falling into a notch in an enlarge- 
tube near the lower end.— Not with, 
847. E. WATTEEW, Middlesborough-on-Tees, *‘ Nut-ta; machine,”. 
meti. ees, ipping —Dated 
The top of this machine consists.of a table which revolves horizontally, the 
taps being worked in by on vertical axes. The 


tapped. This revolution is completed at a certain point 
and here each tap falls through. and the nuts immediately afterwards also.drop 
han aperture made purposely iu the table. The 

to construct is arranged for the tapping of twelve nuts at one-and the 
same time. The main vertical shaft, hereinbefore called axis, is driven from 
its lower end by toothed gearing connected by bands or other 
machinery with the prime mover. carries 
the toothed wheel which gives the rotary motion to the taps, This is done, 
however, by an intermediate set of toothed wheels arranged round the aforesaid 
thed wheel, and he prefers to have eacts wheel of this intermediate set of 
such a diameter as to work two taps; thus the centie toothed wheel will drive 
six intermediate ones, each one of which will work two taps, or twelve taps in 
all. The taps have the thread cut to their points, thereby facilitating their in- 
troduction into the nuts, and they are forced through by their own specific 
weight. He prefers to give motion to the revolving table by an endless screw, 


| and he secures the nuts in slots on the underside of the disc, or that portion of 


| the revolving table in which is placed the gearing by which the taps are caused 


to rotate. 
854. J. G. TONGUE, Soutiampton-buildings, Chancery-lane, London, “ Jumping 
path a 





and illustrated for covering the corks only of bottles and vessels. 
829. C. KAUFMANN, Paris, *‘ Collars, cuffs, &c.”—Dated 22nd March, 1867. 

The patentee claims the imitation of embroidered cambric work, known as 
insertion, by the depression of the parts corresponding with such insertion and 
tin:ing the ground thereof, so as to produce a transcendent appearance, in the 
manner described. 

835. E. S. TUCKER, Slamford-street, London, ‘‘ Globular and other forms of 
glass for ornamenting mirrors, &c.”— Dated 22nd March, \867. 

In manufacturing small balls, and other forms of glass, the inventor forms a 
tube of enamelled glass, and applies the enamel, which may be milk-white or 
coloured; so as to produce stripes in the tube; out of this tube he forms the 
spheres or balls, causing the stripes to converge and na;row at opposite points, 
which may be termed the poles.— Vot proceeded with. 

836. J. WHITLEY, Leeds, ** Stop valves or taps for steam and water.”—Dated 
22nd March, \867. 

According to this invention a valve or tap in which ‘he inlet and outlet pipes 
are at right angles to each other is constructed in the following manner: —The 
body or shell for the valve or tap hasa socket on one side, which is tapped with 
a screw thread to receive one of the pipes. 
another socket of larger size, also tapped with a screw thread, and it receivesa 
screw plug, through which a passage is formed and tapped to receive the other 
of the two pipes. A valve seat is formed or mounted on the plug at its inner 
end, and the valve to clos. the passage through the plug is formed to work in 





and has a screw thread cut upon it to receive the cap of the stuffing-box. The 
spindle which carries or holds the valve in position passes out through the cap, 
and has a screw thread upon it, and a corresponding thread is cut in the passage 
through the cap. Thus by turning the valve spindle by means of a wheel or 
handle applied at its outer end, it can be screwed in or out through the cap, 
and in this way the valve is removed from its seat or forced firmly against it. 
Where the inlet and outlet pipes are in one straight line, the arrangement is 
similar, except that the sockets on the side of the body, and in the screw plug 
at the end thereof are set at a suitable inclinat‘on to the passage through the 
body or shell. 

840. S. SEDGWICK, Codnor Park, Derbyshire, “ Apparatus for rolling spikes, 

nails, bolts, &c.”"— Dated 22nd March, 1867. 

This invention relates, First, to apparatus which the patentee employs when 
he rolls spikes, nails, or bolts from round, square, or flat rods or sheets of iron 
or other metal or Heabl b In this app a pair of strong 
standards is bolted to a foundation plate, and supports a pair of shafts lying 
in bearings supported by the standards; these shafts are caused to revolve 
simultaneously by toothed whee's gearing into each other, and secured fast on 
the shafts outside the standards, The bearings which carry the upper shaft are 
capable of adjustment towards and from the lower shaft, such adjustment being 
effected by having the bearings made capable of sliding vertically in the 
standards ; the bearings are also suspended from the standard heads by two 
strong bolts passing through tke heads, and also through the ends of the bear- 
ings. Between the standards and the shafts these bolts have nuts at either end 
to facilitate the adjustment of the bearings, which, when adjusted, are kept in 
their place by strong screws passed through the standard heads, and pressing 
upon the top of the bearing whereby the rising of the tep shaft is effectually 
prevented. This upper shaft is provided with two strong cellars, between which 





At one end of the body there is | 


or carried at the end of a spindle which passes out at the other end of the body | 8#™¢ by a hinged bar. 


ipping hoops.” —A communication, — Dated 23rd March, 1867. 
This inveution consists of imp in or construction 
of jumping or skipping hoops to be. used as substitutes for the ordinary skipping 
rope, being formed of a stiff, through it may be more or less elastic, strip or bar 
of. wood, or other suitable material, bent into the shape of a bow, with sides or 
extensions preferably contracting towards their ends, which are united by a cross 
bar, that may either be rigidly connected with the said ends so as to turn in the 
hands, or be pivoted thereto so that it may be held firmly in the hands 
while the bow revolves around it. The sides which form part of the extensions 
to the bow of the skipping hovp it is. preferred should be made to contract or 
incline towards each other as they branch from the bow, the ends of which 
contracted portions are afterwards united by a hand crossbar that may be con- 
nected with said ends by means of metallic socket braces and screws which 
constitute a socket and ; ivot for the bow to revolve upon or about.—Wot pro- 
ceeded with, 

858. II. FASSMAN, Southampton-buildings, Chancery-lane, London, “ Metal ties 

or bands for securing bales of cotton, dc.” —Dated 25th March, 1867. 

This invention relates to the employment in combination with a hoop iron 
band or strip of a buckle constructed with a serrated slot or aperture through 
which the end of the band, after being adjusted around a bale, is passed. The 
said invention also relates to the construction of an apparatus or machine 
for bending the end of the said hoop and uniting it to the buckle by one opera- 
tion. The b'ock or bed of the machine is formed with a recess to receive and 
hold the buckle while the end of the hoop is passed through and bent over the 
This bar, when opened, les horizontally level with the 
upper face of the block, and allows the end of the hoop to pass over it, and 
when closed or turned over upon the block folds the said evd over and forms 
an eye or loop wherein the buckle is securely and permauently retained, 





| spring, over which the loop is folded, is attached by one end to the bedin 


is placed a plate of metal which forms the upper half of one more dies or | 


formers. ‘This die plate and the collars are held together by bolts, and they are 
securely keyed on the shaft. The lower shaft is provided with a like die plate, 
and in addition thereto are two other plat's, one en each side of the die plate, 
eitber at top or bottom, whichjplates stand somewhat higher than the die plate, 
which is of smaller circumference than the outer plates; the portion of the 
outer plates so standing above the die plate on the lower shaft embraces the die 


| plate on the upper shaft, so that, as the sha‘ts revi lve, a rod or piece of metal 


fed between the die plates will receive on its upper side the shape or contour 
of the upper die plate, and upon its lower side the shape or contour of the 
jower die plate, and when these die plates are each recessed, and such recesses 
fall opposite each other, a projection will be formed upon each side of the piece 
of metal, and such projection will form a head to the article which is being 
made. When the circumference of the two die plates stand up,.so as to approach 
each other, the article will, as fast as it js formed, be separated or nearly sepa- 
rated from the rod or piece of metai out of which it is being formed. Upon the 
same shafts may be placed as many sets of die plates as the width between the 
standards will permit, and each such set of die plates may be alike; or the 


| die plates may be made so that each set may produce a dfferent-shaped article, 


or a ser.es of articles. The apparatus above mentioned may be modified by 
placing the projecting side plates or outer piates on each side of the upper die 
plate instead of the lower die plate. The invention next relates to an arrange- 
ment of apparatus which the patentee calis a lification of the apparatus just 

described. In this arrangement or modification a similar pair of stan- 

dards carry shafts lying in bearings, like those above described, which shafts 
are caused to revolve by means of toothed wheels also as above described. 
The shafts carry rolls which are formed on their circumference of the 
desired shape; one roll is provided with cellars, one at each end, larger in 
circumference than the reli, and so disposed that they embrace the ends of the 
roll upon the other shaft ; these rolls are of sucn width that they will take in a 
sheet of iron or other metal or malleable substance of the required width to 
form the length of one or more of the articles to be mad2. The sheet of iron or 
other metal or malleable substance, after being passed between these rolls, will 
be of such shape that when it is slit in the direction of its length at right angles 
to the way it is rolled, and each such piece will form one or more spikes, nails, 
or bolts slightly connected at their ends. The invention relates, Thirdly, to a 
furnace for heating spikes, nails, bolts, or other similar articles, or the sheets or 
rods from which these articles are to be made, and consists of a wrought or cast 
metal plate lying horizontally in a furnace or forming part of a furnace, in such 
manner that the flame can pass on the underside of the plate and return over 
This plate has a number of holes in each of 





rod or sheet of metal. The rods or sheets of metal, when required to be heated 
before being passed through the rolls, may be placed upon and beneath the afore- 


| said wrought or cast metal p!ate, which is in, or forms part of, the furnace. 


843. W. H. RAYNER, Arundel-stret, Strand, and J.T. HEATH, Dyer’s-buildings, 
Holborn, London, * Manufacture of shoulders of the blades of knives, forks, 
&c.”"— Dated 23rd March, i»67. 

This invention consists in making or manufacturing the shoulders of the 
blades of knives, forks, or other articles so as to form a socket, into which the 
inventors fit the handle which handle may be made of ivory, bone, metal, or 
other material. A hole is then made which passes through such elongated 
shoulders, through which they insert a screw, such screw passing through the 
shoulders, handle, and tang of te knife or other article upon which the handle 
is fired, such tang being flattened, or not, to admit the drilling of a hole in it, 
throu: h which the screw is driven, thus firmly screwing the handle into the 
shoulder of the knife or other article.—Not proceeded with. 


844. R. DUNCAN, Partick, Lancashire, “ Cranes."—Dated 23rd March, 1867. 

This invention relates to cranes of the kind in which a vertical swivelling 
pillar, mast, or upright, to which the jib is connected by a joint at the bottom 
and by achain or rods at the top, is held in position by two inclined stays 
placed in vertical planes at right or other angles to each other, and the features 
of novelty in these improved arrangemen‘s, are, First, the making of one of 
the stays with an opening and movable cor nections, so that the jid can be swung 
over the space between the stays, which space has hitherto bien unavailable ; 
and, Secondly, and alternately, the fitting of the crane with two jibs, one to 
work on one side of the stays and the other on the other side. 

845. J. H. SOLLER and E. BARBER, Clerkenwell, London, “ Umbreilas and para- 
sols.” — Dated 2*rd Mai ch, \»67. 

In performing this invention the stick of an umbrella or parasol is made 
tubular, and that part of the stick carrying the handle is likewise tubular but 
of smaller dimensions than the other part, and slides telescopically into the 
upper one, being made steady for sliding through a packed stufting-box. When 
the lower or bangle stick is drawn out to its proper extent three spring catches 
are liberated from within it and come against the cap of the stuffing-box, ang 
sO prevent the handle being drawn out too far. When it is desired to shorte, 


close proximity to the recess or groove, the other end being free to allow the 

hoop to be removed laterally after the loop is formed. 

860. W. MATTHEWS, Tipton, Stafford, ‘‘ Means of draining mines, &¢.”—Dated 
25th March, 1867. 

One part of this invention consists in providing a double action force pump 
which is placed in a proper position at the bottom of the shaft. This pump 
may be worked by any motive power it is convenient to employ, but by pre- 
ference steam power is employed; and in the description hereinafter contained 
steam power is supposed to be referred to. The engine and boiler, and all the 
apparatus which supplies the motive power, are placed below the surface, by 
preference at the bottom of the shaft. The advantage of this obviously will 
be that, for the same amount of force now employed, three or four times the 
quantity of water may be raised by reason of the whole motive power being 
brought to bear directly upon the object itis sought to attain, instead of its 
being partially absorbed by the connecting rods «nd other like cumbersome 
apparatus which form a necessary part of the present system of draining. 
Attached to and communicating with the pump is the outlet pipe by which the 
water is carried to the surface, and which may be arranged as usual, though the 
inventor proposes it shall be of lighter construction, and so made at a less cost 
than the pipes now used for this purpose.— Vol proceeded with. 

863. A. WYLEY, Aston Manor, Warwick, “ Breech loading fire-arms and 
bayonets for the same.” —Dated 25th March, 1867. 

This invention cannot be described without reference to the drawings. 

864. W. E NEWTON, Chancery-lane, London, *‘ Machinery for cutting channels 
in stone, and for working in quarries.”—A communication.—Dated 25th 
March, \867. 

The First part of this invention consists in supporting the steam boiler, the 
engine, the stone-cutting devices, and the feed mechanism upon a single frame 
or carriage, which is mounted upon and adapted to travel ona rail track. 
This frame or carriage is constructed in a rigid and substantial manner, so as 
to afford a firm unyielding bed or support for the machinery. The Second 
part of the invention consists in arranging the toothed rails, upon which the 
carriage of a stone channeling machine travels forwerd and backward, upon 
the outer vertical sides of the sleepers, sc as to prevent their lateral displace- 
ment. The next part ofthe invention is to construct a stone channeling 
machine with a single frame for carrying the several parts for driving, cutting, 
and feeding, so that the engine shaft shall communicate motion direct to the 
chisel stocks, and also to the feeding mechanism. The next improvement is to 
employ 4 reversible pawl upon a vibrating feed arm, for permitting the re- 
versal of the carriage at pleasure, without reversing the engine or its crank 
shaft. Another improvement consists in employiny a frictivn brake upon the 
feed shaft, for preventing the carriage from moving further forward or back- 
ward than it will be carried oy the alternate feeding strokes of the pawl arm. 
Another improvement is to employ solid chisel-carrying stocks stepped upon 
those ends which receive the chisels or bits, for the purpose of obtaining stocks 
possessing greatet strength than the section stocks hitherto employed. An- 
other improvement consists in communicating rectilinear reciprocating move- 
ments to the chisel carrying stocks by means of vibrating segment levers, 
which are connected to the stocks at the centres of their width. The standard 
guides between which the chisel stocks move can be reversed end for end, 80 4s 
to cause them to wear equally. Another improvement consists in employing 
removing cutting joints or chisels upon the stepped ends of the chisel stocks, 
whether such stocks be made solid or in detachable sections, for the purpose of 
admitting of the removal of the chisels, one or all, for sharpening or repairing, 
without removing the stocks from their guides. The last improvement consists 
in arranginz the feeding spur wheels upon the outside of the carriage in rear of 
the chisel stocks, in conjunction with toothed rails, wh:ch are arranged upon 
the outer vertical surfaces of the sleepers, so.as to prevent the track upon which 
the machine travels from spreading or getting out of gauge. 

865. A PARKES, Birmingham, ‘‘ Coating metal tubes and rods.”"—Dated 26th 
March, 1857. 

In coating metal tubes and rods ding to this in jon the inventor uses 
“ Parke-ine,” which is pyroxyline compounded with solvents and.oils; and for 
this purpose he hardens and colours the Parkesine by employing in its prepara- 
tion a large percentage of a mineral powder and pigment.—Not proceeded 
with. 





applied to bottles, dc.” —Dated 26th March, 1867. 
This invention relates, First, to those descriptions of stoppers having screw 


| threads or their equivalents produced in their inner peripheries, agreeing with 
| the male screws or other provisions made on the necks of the vessels intended 


for their reception, and consists in the empl»y ment of such plastic compourds 
or materials as wil! be suitable for the manufacture of st. ppers for bottles and 
other receptacles provided with screws or their equivalents therein, and in 
prodacing out of such plastic compounds or materials the improved stoppers by 
the aid of dies and pressure. 


Russtan Locomorttves.— The contract for eighty locomotives for 
Russia has been secured by the Creusot Works at £86 per ton. 
The cautionnement was £32,000. The locomotives are deliverable 
at Riga. 

TRINIDAD ASPHALTUM.—Three varieties of this are shown at 
the Paris Exhibition. The Pitch Lake of Brea, one of the greatest 
curiosities of Trinidad, covers 100 acres, and yields inexhaustible 
supplies of asphalte, which, though largely sent to Europe and 
America, has not met with the attention it deserves, uer 
pitch, found in the vicinity of the Pitch Lake, is recommended as 
an ingredient entering into the composition of dark-coloured 
varnishes. Its commercial value is great, but the supply is by no 
means ample. Larger quantities may possibly be obtained by deep 
sinking. The export of asphalte from Trinidad in 1865 was 
17,700 tons, principally to Belgium, France, and England. One 
company in the island has entered into a contract to supply 1500 
tons yearly of asphalte, in blocks fit for paving, at nine dollars the 
ton, delivered on board. The sainme company has engaged to 
furnish a house at Antwerp with 20,000 tons at 50s. per ton, to 
extract oil from. 





Nov. °8, 1867. 
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THE RY JONSTRUCTION OF THE HOUSE OF 
COMMONS. 


SIMULTANEOUSLY with the movement of the House of Commons 
for the extension of the suffrage and the redistribution of seats 
they also appointed a committee to consider ‘‘ whether any altera- 
tion can be made in the arrangements of the House of Commons 
so as to enable a greater number of members to hear and take part 
in the proceedings.” The committee included the present and t 
Commissioners of Works—Lord Elcho, Mr. Tite, Mr. Beresford 
Hope, and eleven other members, After holding six meetings 
they repeated the evidence, with a recommendation that a com- 
mittee should be appointed to consider the ‘subject next session. 
The witnesses were chiefly non-professional men, but Mr. Barry 
was examined on the architectural question and Dr. Percy as to 
the question of ventilation and lighting. It is not a little curious, 
- and tells against the practical wisdom of a deliberative assembly, 
that just at the period when the Houses of Parliament are 
supposed to he getting towards completion, and when on all hands 
we hear of the great cost at which they have been brought to their 
present stage, it should be discovéred that the principal chambers 
in the building are unfit for their purpose. In the case of the 
House of Commons it was not a leap in the dark, as there was the 
experience of the old House to go by, and the actual requirements 
of the new House were conveniently tested by the temporary 
building which was erected on the spot, and was in yearly use 
while the present House was building. 

We believe that the late Mr. Hume had a considerable share in 
the arrangement as to the size of the House, and as for upwards of 
forty years he was a constant and working member, it may be 
taken that he was well acquainted with its practical requirements, 
His opinion was that sitting accommodation for two-thirds of the 
members was the point to be aimed at, and that if seats were 
provided for a full House during the long hours when there are 
only enough members to make a House, and money matters are on 
the table, there would be serious inconvenience to the working 
members, and also to the reporters. 

The evidence given shows a considerable amount of dissatisfac- 
tion on the part of the representatives of the press; and it is 
obvious that even in the present limits those gentlemen often per- 
form their duties under circumstances of much difficulty. To 
report a person’s words when you cannot hear them, or can only 
hear indistinctly, is, it must be confessed, a work requiring a great 
amount of skill; indeed one of those gentlemen proposed to the 
committee that a library should be set apart for their use, in- 
cluding the Delphin Classics, with a view to assist them in “ re- 

rting ” the quotations made by members in the course of debate. 
Bir. Barry, by instruction of the conmittee, presented twelve plans 
to the committee, which are added to the report, and two amateur 
MSS. Mr. Bazley and Mr. T. Hankey also presented plans for 
the reconstruction of the House. The chamber, as at present 
constructed, accommodates 430 persons with seats, and the first of 
Mr. Barry’s alterations shows seats for 441 persons, while the 
second gives seats on floor and gallery for 486 members. Mr. 
Barry has a third alternative, which gives 589 seats; but his most 
striking scheme is in plan D, where the chamber is formed into an 
equal square. Mr. Bazly proposes a chamber constructed octagon 
shape, with sitting room for 548 members, while Mr. Thomson 
Hankey, in plan F, provides sitting room for 610 members. In 
the examination of Mr. Barry he was asked whether if the walls of 
the existing House were taken down the new house to be substi- 
tuted for it could be built on the walls of the lobby; but he was of 
opinion that they would not be stron; enough, and that it would 
involve an entire rebuilding of the whole. Nevertheless, he ad- 
mitted that additional seats could be got for a hundred members 
by removing the wall behind the Speaker's chair. 

One curious point raised in the committee was the effect of a 
perforated floor with regard tosound. It isa fact, which we tested 
soon after the present plan was adopted in the House for the 
purpose of ventilation, that we heard one of the debates with the 
utmost distinctness in that cellar of water pipes and gas pipes. 
Indeed, since that time there has been, we are informed, no little 
competition to obtain access to what might be called the Guy 
Faux Chamber, which is now closed to visitors. How far this 
system of ventilation interferes with sound, or is prejudicial to the 
atmosphere by causing floating particles of dust to impregnate the 
atmosphere, were — questions put by the committee to 
Dr. Percy, who has charge of the lighting and ventilation. ‘The 
doctor seems quite satisfied with the working of the present plan, 
and stated that Mr. Briggs, an American engineer, who had con- 
structed an apparatus for warming and ventilating the capitol at 
Washington, recently examined the system adopted at the House 
of Commons, and seemed to be pretty well satisfied with it. With 
regard to the question as to the effect of a perforated metal floor 
upon sound, the witness would not give a decided opinion, but was 
inclined to think that it did act prejudicially. In reply to the 
question—‘‘ Do you think the present plan fills the air with dust ? 
Dr. Percy replied—*‘ Decidedly not. I will tell you why I think 
so. You are aware. that the floor is covered with netting. Ifa 
member walks over that floor, supposing dust to be detached from his 
shoes, that dust consists of two parts, one part which passes through 
the floor and no longer affects the House—and there is not much of 


it in any case—and the other portion is so light as to float in the | 


air. If there is a steady upward current of air through the House 
the dust so floating will certainly be carried out of the House. Of 
course it is impossible to avoid dust under any system, but if the 
floor of the House were* covered with carpet so as to retain the 
dust, every time a member passed over it the dust would be set in 
motion. I have watched it very carefully hour after hour to detect 
it if I possibly could, and I could give you the results of my ob- 
servation.” 

It is evident there is considerable uneasiness on the part of some 
of the members as to the present arrangements for ventilation, 
and many would infinitely prefer to open and shut the windows as 
they do in the country. Dr. Percy gave the following evidence as 
to the course of procedure in the chamber where the legislative 
atmosphere is now purified :-— 

** What extent of sieves do your pass the air through to remove 
the grosser particles?”—‘‘The whole of it passes through the 
sieves.” 

“That is to intercept any particles of soot or dust which there 
may be ?”—“‘ That was the intention of it, but I do not know that 
it is very ——* in that respect. It is impossible to take the 
dust out of the air. It is a great problem, not only with regard to 
ventilation, but also with regard to certain metallurgical processes. 
It is very desirable to condense the metallic particles which are 
floating in the air. They are ee minute, and that has 
been tried, but it cannot be done completely.” 

**Have you had greater difficulty in ventilating the House this 
session in consequence of the greater attendance of membets ?”— 
**T have been ob to send more air through the Howse. We 
have the means of determining the quantity of air passing through 
by ascertaining the velocity of the air at the outlets; yon get 
upwards of 2,500,000 cubic feet per hour supplied.” 

‘*Have you had difficulties to contend with’ in supplying that 
quantity ?”—‘‘The difficulty we have to contend with is that 
which occurs in hot weather, because the system upon which the 
ventilation is conducted now is that upon which it is conducted 
in collieries, namely, exhaustion by means of a hot shaft. In hot 
weather it is difficult to that out satisfactorily, owing to the 
shortness of our shafts, and for that reason I think it would be 
desirable to have the accessory means of drawing out the air by 
exhausting fans.” 

“ Have ag -_ means of éxhausting the air in that manner 

os 


now ?”— ‘* No; there were fans which were used for on.” 
“T think that it would be a most desirable thing if air could be 

supplied in that manner?”- “‘ Yes; thesupply of air by ion 

is a question which has excited great attention in and 


1s 
Ameriea, 


and in this ebuntry also, I think all persons who have | 


really devoted much attention to that subject have come to the 
conclusion that the method by exhaustion is the right one. It is 
impossible to get the air along narrow and tortuous courses for 
any distance. our smoke shafts are too small, and hence we 
have frequent complaints of smoky chimneys. The only remedy 
for that is to increase the height of them, and to keep good fires 
burning in — ‘a i iin al 

7 at is the average temperature at whi- eep the 
House ?”—According to the Speaker’s directions, 2 deg.; we 
cannot reduce it in summer time below 62 deg.; personally I 
should prefer it 64 deg., and so would many members.’* 

*““Have you not reduced the temperature from what it wis 
formerly ?”—‘‘ No; I could produce a re of the temperature of 
the House every hour of every day for the last three years. Some 
members prefer it warmer t others. I have known two 
members sitting side by side, one complaining that it was too hot 
and the other that it was too cold. The only way of counteracting 
the effect of temperature in summer time is by increasing the 
velocity of the current of air.” 

‘Of course there aré variations in the temperature when the 
weather varies or when the number of members varies ?”—‘‘ Con- 
siderable variations; but we have the power in winter time of 
keeping up the temperature to within one or two degrees of a 
certain point. We have the power of immediately affecting the 
temperature by steam arrangements which are now in use.” 

that practically the warmth of the House of Commons does 
not vary more than one or two degrees ?’—‘‘In cool weather not, 
but in hot weather we cannot keep down the teniperature.” 

It is manifest that the present members feel a kindly interest in 
those who are expected to form the new House of Commons, for 
not only are they anxious to make extra provision for sittings, but 
also to allay the dust which they may create. The evidence of 
practical men, such as Mr. Ross, of the Z'imes, points to the 
desirability of having some settled speaking place, and if the 
building is enlarged in the way required to accommodate the 
increased number of representatives of the people, and the ever- 
increasing number of representatives of the press, something like a 
rostrum arrangement may be found necessary. Any person with 
an intimate acquaintance with the proceedings of the Commons 
knows that for business in committee the present limits are more 
than ample, and if the House is enlarged as proposed the debates 
on finance will be practically unreported. It might be found pos- 
sible to provide two houses, one to accommodate, say, 150 members, 
the other the entire body. 








CornisH PumMPING ENGInEs.—The number of pumping engine, 
reported for September is 23, They have consumed 1816 tons of 
coal, and lifted 13°5 million tons of water 10 fathoms high. The 
average duty of the whole is, therefore, 50,200,000 1b., lifted 1ft, 
high, by the consumption of 1121]b. of coal. The following 
engines have exceeded the average duty:—Chiverton, Cookney’s 
60in., 54°2 millions; Cargoll Mines, Michell’s, 72in., 58°1 millions; 
Cook’s Kitchen, 50in., 53°0 millions; Great North Downs, Sleggan’s 
70in., 52°8 millions; Great Work, Leed’s 60in., 61°2 millions; 
North Roskear, Doctor’s 70in., 53°9 millions; West Caradon. 
Elliot’s 50in., 50°9 millions; West Chiverton, Hawke's 80in., 763 
millions; West Wheal Seton, Harvey’s 85in., 70°5 millions; Wheal 
Seton, Tilly’s 70in.; 64°6 millions, 


PoLyTecHNic InstiTUTION.—Very little of a scientific character 
appertains to the present courses of lectures at the Polytechnic 
Institution. The principal lecture is - Professor Pepper, on the 
Paris Exhibition, illustrated by dissolving views, consisting of 

hotographic transparencies thrown upon the great screen of the 
[nstitution by the lime light. Professor Pepper makes a few good 
practical remarks about each picture, and, when showing views of 
the machinery and other mechanical departments, he called 
attention to the superiority in several instances of continental 
producers. In oné instance, where a Belgian firm carried off an 
English contract for railway wheels, it was discovered after 
careful inquiry that the continental firm had the advantage in 
the price of x hos more especially with to the “‘ finish ” 
of the wheel, so that labour-saving machinery is required in 
England for this kind of work. The rarity of that rare animal 
in England, the “‘ artist-workman,” has long been a subject of 
outcry at the Royal Institute of British Architects, and other 
similar bodies, and Mr. Pepper states it is universally admitted 


| Australian colonies. 
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THE IRON, COAL, AND GENERAL TRADES’ 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 

FINISHED IRon TrApvE: Less Doing: Our Dependence upon Foreign 
Markets: Effects of the Working-Out of the North 0 Europe 
Orders ; Confidence Unrestored—E¥Forts TO REDUCE WAGES IN 
DARLINGTON: Interest in them here— IRONWORKERS’ UNIONS : 
Further Efforts at Amalgamation — Trapgs’ Union Co - 
SIONERS’ AND IRONWORKERS’ Untons: Evidence to be 7; Wi 
Steps Adopted by Masters and Men—Coat Trape—IROnsTo) 
TRADE — DuDLEY TrRADES—LocaL HarRDware Trapes; Bi 
mingham: Little Doing: Other District Towns — BoaRD OF 
TRADE Returns: Increase in Tron and Steel, Covper and Brass, 
Small-arms, Ammunition, Railway aces. but a Decrease in 
Other Carriages, Cutlery, and Tinplates—TuHe LaBpour MARKET 
IN SOUTH STAFFORDSHIRE: Co-operation amongst Edge-tool 
Makers. . 

THE reports to hand this week from the different ironworks © 
throughout South Staffordshire and East Worcestershire are not 
a very encouraging character. They lead to the inference that 
a dull time is ahead certainly up to Christmas. The home trade’ 
is very quiet, arid the foreign demand is now small indeed, and in 
no case cheering, excepting in respect of the East Indies and the 
he extent to which we are indebted to 
foreign s, and gst those for orders for iron to be 
used in extensive civil engineering operations, is shown not only 
by the last issued Board of Trade returns, but also from the fact 
that now that the Russian orders for rails are completed for the 
season all the iron-making districts of the kingdom are suffe 
Whilst we here have not rolled many of the rails required, s 
we have experienced a good season trade with the Baltic in 
the descriptions of finished iron for which we are best known; and 
now that those specifications have been worked out there is a 
very marked diminution in the amount of work being done. The 
diminution becomes more perceptible as the season advances, 
without confidence returning, or continental politics arriving at 
that stage at which we may hope for a restoration of it in any- 
thing like a reasonable time. Slightly less work has been done 
this week than last. Prices also are scarcely so strong, especially 
for finished iron, but it is not thought that in other than rare 
instances the reductions declared would lead to more orders being 
given out. ? 

Much interest is felt in what is taking place at Darlington 
between the Darlington Iron Company and certain of their work- 
people in relation to the reduction. of wages, by which alone Mr. 
Barningham can see his way clear to carry out his operations at a 
profit in the present state of the competition by Belgian and other 
makers. It is inferred that if the reduction should be a 
about the example of that gentleman will be followed by other ° 
ironmasters, not alone in that, but also in other districts. At the’ 
same time the course which the men are pursuing as a body in 
agitating for the existence of one combined union extending 
throughout England, Scotland, and Wales, is regarded as pointing 
to further labour difficulties, in preparation for which the onl 
course open to the employers is to form a similar amaigeniatey’ 
association for self defence, if not for more vigorous measures. 

The determination of the Royal Commissic ers for inquiring into 
trades’ unions to take evidence upon the ironworkers’ unions and 
ir ters’ iati when they meet again within the 
ensuing fortnight is regarded with satisfaction. The masters will 

represented by one of the secretaries of one or other of theit 
associations, und likewise by representative employers, whilst the 
men have told off members of their associations occupying con- 

——- union positions, and have made a request that the masters 

should be first examined. 

There is only a quiet trade being done in coal; but a few very 
excellent sales have just taken place in best hematite ironstone. 

From Dudley the re is, west of this town, the puddlers and 
workers at the several mills have done “five turns” during the’ 
week. At most of the works the demand for strips, hoops, and 
guide iron continues pretty good, and for best and second best 
brands there are some fair orders upon the books. The large plate 
mills still continues inactive, and the workmen in this department 
are badly off. Pig iron keeps in steady demand at our last quota-” 
tions, especially the best qualities. For cinder iron the pricé 











that in works of art’at the Paris Exhibition England is at least a 
century in the rear of continental nations. He states that the 
reason is, that in this country a “name” is everything, so that 
rising artists of ability are as a rule neither enco nor 
recognised, and talent is nipped in the bud: Mr. Ruskin recently 
expressed the same opitiion at the Royal Institution, while 
censuring the abominable cartoons of the ‘‘ Talking Head,” and 
other similar art-productions displayed upon our street walls, for 
the art-education of youthful London. The photographic trans- 
parencies are above the average quality, but not of the highest 
class, there being too much absence of detail in the highest lights 
of the pictures, a defect which might have been overcome by the 
bromide process described two or three months in these pages, 
also by a little longer exposure of the negative plate in the 
camera. The optical apparatus for throwing the pictures upon 
| the screen is of very good quality, a slight amount of curvature 
only being noticeable in the marginal lines of the magnified image. 
The oxygen and hydrogen at the Polytechnic are stored in 
large gasometers, gas- ing much more expensive for daily 
usé, and, moreover, holding an insufficient supply of gas. The 
burners empleyed are those in which the two gases do not mix 
till they reach the bottom of the curved jet facing thé lime. 
There'they mix in a very small chamber, which is usually filled 
| with wire gauze in the jets bought of philosophical instrument 
| makers, but the gauze is unnecessary, is soon burned away, and is 
| not used in the jets at the Polytechnic. Mr. Tobin is now deliver- 
| ing a lecture at the Polytechmic on “ Torpedoes,” fully explaining 
| their construction. At the close, a model wooden ship is blown 
out of the water, by means of a littlé gumpowder enclosed in a 
| tin pot, and fired by the electric spark. Last Monday the ship 
| was blown up with great effect, ba the lecturer at the same 
| time with'a light showér of water, to the intense delight of the 
audience. A new entertainment entitled “ Lurley, or the Bride 
| of Belmont,” is of brief duration and very good quality. The 
| dissolving views are of much better quality than for a long time 
| past, all the views of the Rhine being remarkably well executed. 
| Ghost effects on Dircks’ principle are as ‘usual introduced, and the 
| scenery and general “‘ get up,” are very creditable to all concerned. 
| Out of the numerous versions of the chosen for nta- 
| tion the poem by Praed is selected, so that the gen 
| the performance is romantic and 1)’ There wete a few 
| hitches on the first night, for the ghost did not come on at the 
| right moment, so the lecturer from the , and 
| reappeared in the midst of ‘the scene’ in the old castle, surrounded 
by gorgeously dressed retainers, and shouted angrily to the man 
with the lime light “ Bring her on! be quick! bring her on?’ On 
came the beauteous spirit accordingly, at the u ed call, 
amid shouts of Jaughter, and the satiated man in m ‘costume’ 
| left the ancient baronial hall for ey ene Ingoldsby’s 
| version of Lurline, under the title of “ Sir the Fearless,” 
| is undoubtedly better than Praed’s for a entertainment, 
See eratians cal doe cuputartevstach antbapet te ocenpeeee 
umour—and the su 6 Co! ion. 
y a little variation, ee sever angry — ~ 
present representation at the ‘ ™ . 
conjunction with the better version of the story. Tis Meh claws 
scientific lectures, recently introduced ~ AL Pepper, in 
order to bring back to the Ls may tution the tone it 


possessed lo , have’ discontinued, and the enter- 
tainment of Larley is the present distinguishing feature of the 
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fl tes according to the circumstances surrounding the parties 
who have it tosell. A wealthy master of this district holds heavy 
stocks of this class of pig rather than sell at existing rates. There*’ 
continues a brisk demand for thick coal for the works and@ for 
domestic consumption; the inquiries for brooch coal are increasing. 
White ironstone and gubbin are in good request at from 14s. to 
15s. 6d. per ton in their raw state. The demand for labour is far’ 
from being satisfactory, and the large manufacturers of anvils and 
vices have —— anything to do; what work they found the men 
is chiefly for stock. 

Excepting in one or two instances the past week has not brought 
any improvement in the hardware trades, and merchants and manu- 
facturers generally agree in the opinion that no improvement will 
be experienced in local industries at least before the new year. 
The foreign demand is materially affected by the monetary un- 
easiness — in India and the colonies, and the detaceell ext 
dition of European politics. 

The trade of Birmingham still presents an appearance of dullness, 
and the reports that have arrived are of precisely the same tone as 
last week. Both wholsesale houses and shopkeepers seem intent , 
on keeping their stocks as low asthe demand now Going experienons 
will permit, and the returns of the latter fall far short of what 
= generally are at this season of the year. The foreign trade is 
without improvement, 

The total declared value of the exports for September, as shown 
by the lately published Board of Trade returns, is £16,145,584 ; 
decrease of £525,494 on those of the weg: ae in last 
year, and £1,171,097 as compared with Angust, 1865. The coni- 
parison between the nine months to which the returns exten@ 
shows a falling off of £4,734,401, as contrasted with the same period 
in 1866, and an increase of £17,485,120 when com with the 
first nine months of 1865. The total value of the imports for thé 
first nine morths was £141,448,055, a decrease of £14,364,828 as 
compared with the correspénditig period of last year, but an ‘in!’ 
crease of £26, 183,364 over the’ first nine months of 1865. Turing” 
to’ the exports of articles manufactured, and comparing’ ‘the 
declared value of these with the exports in the motth' of 
September, 1866, we find an increase in, amotigst others, smilill" ’ 





arms, animunition, railway ca chemicals used’ in 
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" The labour market in South Staffordshire outside the iron- 
workers’ union is tolerably settled. The only exception relates to 
@ few of the edge-tool makers at Birmingham and Wednesbury 
who are upon strike. The occasion is being used by certain of 
their friends to induce them to start a co-operative works. With 
that view meetings have been held both in Wolverhampton and 
Wednesbury. Tlie greost difficulty of course is funds. That it is 
proposed to meet by a combined subscription or share proprietary 
on the part of the edge-tool makers in work and pe similar 
operatives. It does not, however, appear that the scheme 
possesses sufficient practicability in business to make it attractive 
to the men who would be expected to subscribe. Nevertheless an 
aggregate meeting has to be held in Birmingham with a view of 
putting the plan imto operation. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


Tue IRON TRADE: Quietude Still Prevailing : Numerous Inquiries 
both on Home and Foreign Account: The Rail Mills Better 
Employed ; Large Contract for Rails for the East Indian Rail- 
way: Lowness of Home Railway Companies’ Stocks: Lage Ship- 
ments to Russia during the Month of September: Close of the 
Russian Shipping Season: Promising Advices from America: 
Average Inquiry for Best Quality Pigs —TuHEe TIN PLATE 
TRADES. 

THe same degree of quietude prevails in nearly all branches of 

the iron trade which has characterised it for so long a time past, 

and business has not increased to any material extent since last 
report. It is well known that numerous inquiries have been 
received, both from home and foreign houses, and this has given 
some confidence to makers that the long-looked for improvement 
is, after all, not very far distant. The reports received from the 
various works in the district are to the effect that within the past 
week the mills have been better employed than during the 
previous eight or ten days, and it is to be hoped that a gradual 
recovery from the long depression has already commenced. In 
connection with this there is one favourable circumstance in the 
fact that the East Indian Railway Company are inviting tenders 
for 14,000 tons of rails, 5400 tons of chairs, with the necessary 
fish-plates, bolts and spikes, and the Great Northern and 
Midland Railway Companies are also advertising for their usual 
stores of iron, &c., for next year. The home railway companies, 
owing. their financial difficulties, have avoided making purchases up 
to the latest moment, consequently their stocks have become very 
low, but once they commence buying, although to a rather limited 
extent, acontinuous demand will be kept up for some time to come. 

In the Board’of Trade returns for the month of September the ex- 

ports of railway iron amounted to £600,195, as compared with 

£315,812 of the corresponding month of 1866, the countries showing 
the greatest increase in the cousumption being Russia, the United 

States, India, and Australia, and to the first-named countries, 

South Wales has sent very considerable quantities. Until next 
ring the Russian trade will be closed, the last cargo for 
e season having been shipped last week for the Baltic. It 

has been intimated several times in THE ENGINEER that the 

rail mills‘of this district have been mainly kept going in 
the execution of Russian contracts, and it is very questionable 
whether the orde:s received are not inadequate to make up for the 

Baltic contract just completed; but it is very probable 

that there will be further contracts of Russian rails to be 

tendered for. From America the advices are tolerably promising, 
and there is a fair prospect of large supplies being required for 





the various railways of the States and the British provinces, as | 


many of the railway sections are known to require ex‘ensive 
repairs, which will have to be done without delay, otherwise some 
fearful calamity will occur, as on one of the company’s lines, it is 
said that one train, if not more, runs off the line every day, and is 
entirely owing to the sad state the line has been run down to, 
Respecting the continental trade much depends upon the preserva- 
tion of peace, for should war break out there is no doubt that it 
would cause a stagnation in the iron trade, and greatly retard the 
progress of the slight improvement which set in at the commence- 
ment of the quarter. For the best quality pigs there is an average 
inquiry, and price#are still reported as being fairly maintained. 
For tinplates there is a good demand, and the trade continues 
in the same healthy state as has characterised it for so many weeks 
past, and the future is in every respect not the less promising. 

The same vitality which has characterised the steam coal trade 
for some weeks past is sti!l maintained, and the exports keep 
without any material alteration, great activity being evinced in 
the shipment of coal to the Kast, and still larger quantities are 
expected to be required on Government account, An average 
quantity is being sent to the continental markets, but the increase 
of trade which merchants and proprietors had begun to look for- 
ward to with ports in the Mediterranean is not likely to take 
place, owing to the turn which affairs have taken in Rome during 
the past week. For house coals the demand has slightly improved, 
West of England and Irish houses beginning to purchase some- 
what more largely ; but the inland consumption has not increased 
to the extent anticipated. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
( From our own Correspondent. ) 
LiverPoo.: Ziade Matters: Corporate Finance; Emigration from 
u the Mersey; Mersey Docks and Harbour Board—Preston: The 
Navigation of the Ribble—MAancneEstTeR STATISTICAL SOcIETY— 
Mancuestern CHamBer or Commerce: Indian Telegraphy — 





MAncHester Parks—Nontnu-Eastrrs District: Trade on ! 


Tyneside : The Jumna Transport : Messrs. Hopkins, Gilkes, and 
Co.; Bolckow, Vaughan, and Co. (Limited); Pier for Salthurn- 
by-the-Sea: The City of Buenos Ayres (s.8.): The Cleveland Iron 

Trade, dc. —COLLIERY MAtTreRs: The Oaks Colliery- STATE OF 

Trave: Leeds: Shefield: South Yorkshire—Po.ivtion or 

Rivers: Conference at Manchester—Mr. RAWLINSON, C.E., ON 

THE SANITARY STATE OF DONCASTER—LIVERPOOL NEW PUBLIC 

OFFICES. 

THE total export of British goods from the Mersey during Septem- 
ber were valued at £6,395,990, showing a decrease of £1,482,746 as 
compared with September, 1866. The exports for the nine months 
ending September 30th were valued at £97,938,049, while the 
exports for the corresponding months of last year were valued at 
£67,149,487, At the last meeting of the Liverpool town council, 
Mr. Gladstone, the chairman of the finance committee, stated that 
the available surplus amounted to £47,701, but as at the close of 
the year ending August 31st, 1867, it was found that the obligatory 
expenditure had exceeded the income by about £10,000, it would be 
necessary to make up the deficiency which had thus for the first 
time occurred out of the surplus fund. The total emigration from 
the Mersey during October comprise: 11,200 persons, as compared 
with 10,079 in October, 1866. ‘i!:e dock approaches question 
appears to be making no progress, being still bandied ».bout 
between the Mersey Docks and Harbour Board and the Town 
Council, At the last sitting of the dock board, the proceedings 
of the works’ committee included a recommendation to approve of 
a revised plan for the erection of a new customs depét at Birken- 
head; the proceedings were confirmed. “Mr. Laird, M.P., moved 
for a return of the legal and parliamentary expenditure of the 
board during the last ten years, which had, he understood, con- 
siderably exceeded £10,000 per annum. Mr. Laird expressed a 
hope that the board would economise in its legal expenses. Ona 
division, however, his motion was lost by thirteen to six. 

For some time past a movement has been in course of develop- 
ment at Preston with reference toa very extensive scheme for a 
new dock, and the improvement of the navigation of the river 
Ribble. Messrs. Bell and Miller, engineers, of London and 
Glasgow, were called in, and they reported favourably as to 


the capabilities of the Ribble for navigable purposes, and suggeste? 
two pe tt for effecting the required improvements in regard t® 
dock accommodation, &c., the facilities existing in this respect at 
Preston being defective. One of Messrs. Bell and Miller's 
schemes—involving the diversion of the river at Preston for 
about three-quarters of a mile, and the formation of a dock 
in the old channel there, together with other alterations, the 
whole being estimated to cost £150,000, was eventually selected; 
and at a meeting of the Preston Town Council, held in September, 
it was virtually adopted by a majority of seventeen to ten. The 
management of the undertaking was proposed to be vested in a 
joint board representing the town council of Preston and the 
Ribble Navigation pens ape During the last few weeks further 
progress has been e with the preliminary arrangements, and 
yesterday week it was agreed to submit a motion tothe town council 
asking for authority to have inserted in a proposed new Act of 
Parliament power to enable the council to charge the borough 
fund as —- the capital to be borrowed to effect the con- 
templated works. This created opposition in the town, and at 
the ting of the il yesterday week the proposed proviso 
respecting the borough fund was withdrawn after some discussion. 

At the annual ting of the Manchester Statistical Society the 
report presented stated that among the matters which had occu- 
pied the attention of the society had been the social progress of 
the manufacturing towns of Lancashire and Cheshire for the last 
twenty years, the practicability, or otherwise, of establishing and 
+ same Government systems of conveyance of telegrams, parcels, 

C. 

The Manchester Chamber of C has received areply from 
the India House on the subject of a memorial recently forwarded 
by the chamber with reference to telegraphic communication with 
India by way of Gibraltar, Malta, and the Red Sea. It appears 
that the Indian Government will not guarantee interest on the 
necessary capital, but is disposed to grant all possible facilities for 
the undertaking, such as the establishment of intermediate 
stations, kc. The authorities are also ready to allow the privilege 
of Government messages being sent by the new route. 

The Parks Committee of the Manchester City Council has 
arranged to purchase sixty acres of land for £24,000 from Lord 
Egerton, fora new park in Hulme; Lord Egerton has agreed to 
give the street land. The corporation are to contribute £5200 for 
the making of roads aud sewers and the fencing of streets on both 
sides. 

As regards the north-eastern district, we may note that Messrs. 
Skeldon and Nixon have commenced the erection of new and 
extensive chemical works on the south bank of the Tyne, between 
Jarrow and Hebburn, at a place known by the name of Cock-row. 
A new bridge is contemplated across the Tyne by the Throckley 











winning, west of Newburn, across the river to Ryton. The 
company are disposed to have their coal brought on the North- 


the river and an embankment across the Willows to near the 
Ryton station. The bridge will be used principally for the con- 


The steam transport Jumna, built and fitted out on the Tyne for 
Calcutta arrived at Suez on the Ist inst. five days late, and with 
her machinery damaged. There is some idea of forming a gas 
company to supply Cullercoats, Whitley, and Monkseaton with 
gas. Several cargoes of railway chairs have been despatched by 
Messrs. Richardson and Co., Middleton Ironworks, to London for 
re-shipment to India. Messrs. Richardson are completing a con- 
tract for 6000 tons. Two new blast furnaces which have been in 
course of erection fer Messrs. Hopkins, Gilkes, and Co., for 
more than a year past on land adjoining the Teeside snd 





time yesterday week. The furnaces are 75ft. in height and their 
greatest internal diameter is 24ft. The calcining kilns, coke 
makers, and limestone drops are in a parallel line with the 
| furnaces. The loaded wagons are lifted by means of Gjers’ patent 


| pneumatic hoists. The engine-house contains three vertical direct- | 


| acting blowing engines built at the Canal Foundry, Preston, from 
| designs by Mr. Gjers. The steam cylinder of each is placed over 
| the blowing cylinder—the latter is 72in. diameter and the former 
| 32in. The engines are capable of running up to fifty strokes per 
| minute, although they will not usually be worked at more than 
| 36 strokes. It is calculated that the weekly production of these 

furnaces will exceed 700 tons. The nominal capital of Bolckow, 
| Vaughan, and Co. (Limited), is to be reduced from £2,500,000 to 
| £1,500,000; the present £100 shares will, therefore, be reduced to 


| £60 shares. It is proposed to carry out a promenade pier for | 


Saltburn-by-the-Sea; the pier is to be 1500ft. long by 20ft. broad, 
| and the materials to be used are solely iron and timber; at the 
| furthest end there is to be a saloon 70ft. by 50ft. The cost of the 
| pier is set down at £6000. Mr. J. Anderson, the engineer engaged, 
is now preparing the working plans. The City of Buenos Ayres 
screw steamer, built by Messrs. Richardson, 
| Co., of 





i 
| 


| 


Coal Company, who wish to make a bridge from their new | 
Eastern Railway, and they propose to effect this by a bridge over | 


veyance of coal, but it is also intended to provide for passengers | 
and general traffic. Two of the steamers of the Shields Steam | 
Shipping Company have gone out to the Black Sea to load corn. | 


Linthorpe Ironworks at Middleborough were tapped for the first, | Riss 






and punky to point out the local difficulties of dealing with the 
whole question. 

The Doncaster Town Council has received a long-expected report 
from Mr. Rawlinson, C.E., on the sanitary condition of that town. 
Mr. Rawlinson proposes that Doncaster should get its supply of 
water from the springs at Hooton Roberts, having it conveyed 
through ape along the turnpike road. As for the improved 
drainage of the town, he suggests pumping apparatus for the 
sewage, and the application of that sewage to purposes of 
irrigation. Very elaborate plans accompany Mr. Rawlinson’s 


report, 

The Liverpool new public offices, which have cost upwards of 
£100,000, are so far completed that they are expected to be opened 
at Christmas. 
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COPPER—British—caxe andtila,| £ s d. £3. @ . » & 
POT TON ~seewe.s 0 0.. 76 O 0} 8210 0.. 86 0 0 
Best 0 0... 78 0 0] 86 0 0..89 0 9 
Sheet ....++ 0 6. 80 0 0} 8 0 0.. 91 0 0 
Bottoms....+e.e- 0 0.. 0 0 0} 9% 0 0..95 0 0 
Australian, per ton. © 0.. 85 0 0] 8 0 0..89 0 0 
Cake woes 9 0.. 0 9 0} 700. 00 0 
Chili Slab. .e-cceccccccsece | 68 0 0.. 0 0 01 75 0 0.2. 00 0 
Do. refined ingot .....e.006| 76 @ 0.. 0 0 9 0 0 0. 0 00 
YELLOW METAL, per lb. ...00e| 9 © 6§ ©O 0 7}/ 0 O 74 O O 8} 
BON, Pig in Scot'and, ton,.....| 215 1) cash 2 13 cash, 
Bar, Wolsh, in London ......| 610 0.. 7 0 0} 70 0.. 710 0 
Wales.....-6.| 510 0., 6 0 0| 6 00.. 6 5 0 
Staffordshire..| 710 0.. 0 0 0} &8 5 0. 810 0 
Rail, in Wales ..cccsccocceee| 515 0., 6 0 0 515 OL. 6 0 
Sheets, single in London ....| 9 5 0.. 910 0| 1010 0.. 0 0 O 
Hoops, firat quality...sseseee| 8 5 0.. 3 10 0) 910 OL, oo 
Nallrods..cscccccccscesesese| 710 01. 0 90 9) 8 5 O.. 8 7 G6 
Gwedidh ccocccccccccccccce | 10 S&S 0.. 1010 OO} 1010 6. 23 & O 
LEAD, Pig, Foreign, per ton.... | 18 15 0.. 19 0 0} 1910 0,, 19 12 6 
English, W. B.ccocccesseese | 21 0 0. O O 0} 2210 0., 2215 0 
Other brands 19 5 0,, 19 10 0| 20 2 6..20 5 0 
sheet, milled 2010 0.. 0 0 0}; 21 00. 00 0 
Shot, patent. 23 0 0.. 0 0 0) 2400, 00 0 
Ged or minium 21 00.. 0 0 0; 200, 000 
White, dry.....0. 27:10 0.. 28 O 0} 32 0 0., 3210 0 
ground in oil... 2 0 0.. 29 0 0] 30 0 0., 32 0 0 
Litharge, W.B.... 7410 9. 0 0 0} 2415 0.. 25 0 0 
QUICKSILVER, per bo 617 0.000) 700. 000 
SPELTER, Silesian, per ton 2) 1% 6.. 2117 6] 9.7 6... © 6 © 
English sheet ....... 23 0 0.. 0 0 0) 2800. 00 0 
White zinc, powder...... 000, 000; 906, 000 
STEEL, Swedish faggot .... 000. 00+) '45 00, 000 
Ke ecccccccccsccccccece 15 5 0,, 15 10 000. 0 00 
TIN, Banca, per cwt..... 46 @. 0080); 4¢€16. 438 
Straits, fine—cash ... 4 919, 410 319 0.. 319 10 
For arrival ...see. 411 0.. 411 ty) 0 0 0, » 0 O 
English blocks ..... 415 0.. 416 430.45 0 
Bars cccccccccccccs eo | 4616 0... 417 0] 44 0.. 46 0 
Refined, in DIOCKS.....ece08 418 0.. 419 ° 460... 48 0 
TINPLATES, per bx of 225 sheots 
IC CobCsccccscccccccssccese| | 30. 14 0) 1404 «17 «0 
IX ditto....... 1 9 6. 2at Of] 110 0... 133 0 
IC charcom ......0- 19 0.. 110 0} lila 0, 113 0 
6X ittO..eesee 115 0.. 116 Of] 118 Of. £19 0 
PRICES CURRENT OF TIMBER. © 
1867. 1866. || 1887. 1868 
Per load— £352 0/2 8 £ 8,|/ Perload— Z£aSvist 6 #% 
ea cvecccece 9 01010} 9 0 10 10 || Yel. pine, per reduced C. 
quebec, red pine .. 3 0 410] 3 5 415 || Canada, Ist quality 17 01910 17 01910 
yellow pine .. 215 4 0] 215 310) 2nd do... 11101310 12 014 0 
St, John’s N.B., yel.. 09 0 0 0] © 0 O © || Archangel, yellow. 111013 0 12 013 0 
+ 5 5 510] 510 6 O || St. Petersburgyel.. 10 101i 0) 10 lv 12 0 
310 410) 4 0 410 | Finian we. 3S 0 9 0} 8 O 910 
M -9 0 0 Of} OO O O|| Meme! .......... 0000 OOvVd 
} - 310 5 0} 310 5 © || Gothenburg, sel... 8101010) 9 01030 
310 6 0} 310 6 0} white 5 0 9 0} 8 0 81) 
+2 0 3 0} 210 315 || Geffe, yellow...... 9 O11 0} ¥101i 0 
- 3 0 310] 3 0 310 || Soderhamn ...... 9 01010) 9101010 
3 0 3 5] 3 0 8 5 | Christiania,perC, 
202 5,162 38 12h. by 3 by 9$ 16 022 0) 18 O22 0 
a a 
et na 
rd. pine 0ooe0;0000 ante t owe Om 4 4 
Lathwood,Dantz.fm, 410 5 0] 5 0 5 10 || Staves, per standard M, 
St, Petor’s 610 7 10] 619 7 10 || Quebec pipo...... 75 0 80 | 56 ° 5 0 
Deal, per C., 13it. by 3ft, 9in. puncheon 19 020 ¢| 20 021 v 
Queber, whtspruce 13 019 0/13 1019 0 | Baltic crown } 110 6 139 e|180 0 200 


| 


Duck, ,and 
Stockton, and intended to be employed in the | 


Brazilian trade by Messrs. Tate and Co., of London and |! 


Limerick, has had a trial trip in which she attained a 
speed of eleven knots per hour. The City of Buenos Ayres 
measures 258ft. over all, and she is 32ft. 6in. beam, the depth of 
hold being 21ft., and the registered burthen 873 tons. Messrs. T. 
Richardson and Sons, of Hartlepool, supplied the engines, which 
are of 200-horse power nominal, with cylinders 5lin. in diameter. 
The Cleveland pig iron trade is not considered to show increased 
activity; a fair amount of business is, however, being done. The 
number of furnaces in blast is eighty-five, and there are forty-nine 
| out of blast. The stock of pig iron in store at Middlesborough is 
now somewhat less than 73.000 tons. Good shipments have been 
made to Scotland and South Wales; but the continental demand 
has somewhat fallen off. There is less activity in the manufactured 
iron trade of the Cleveland group, the Russian contracts for rails 
being now pretty well exhausted. 

Operations at the Denaby Main Colliery are being steadily 
pushed forward, and it is expected that they will be so far com- 
pleted as to permit the commencement of coal getting early in 
January. The total depth of the shafts from the surface is 452ft. 
The prospects of the Oaks Colliery being opened out are considered 
more favourable than they have been; as the entrances into the 
workings have been closed up the men are busily engaged in 
removing the spoil out of the No. 2 shaft, so as to bring the scaf- 
folding up. At the new shaft operations have ceased until the 
necessary machinery is put down for pumping out the water. 

The Leeds forges are stated to be slack, and few are making 
more than half time. The machine shops are slack, and only one 


also on full time. 
slack; on the other hand, Messrs. Fowler are full of orders for 
steam ploughs. A moderate business has been done in steel for 
manufacturing purposes at Sheffield; for tires and axles there has 
been a somewhat improved demand. There has been a better 
demand in the South Yorkshire districts for steam coal, and a fair 
demand bas been experienced for coke, a heavy tonnage having 
been forwarded to the Trodcagleam and other ironworks on the 
Lincolnshire side of the Trent. 

A conference has been held in the Manchester town-hall on the 
subject of the pollution of rivers, the main object of the meeting 
being to consider what steps it would be desirable to take in view 
of the inquiry which will . shortly opened at Manchester by the 
Rivers Pollution Commission. The mayor presided, and six 
members of Parliament took part in the proceedings, viz., Mr. 
Algernon Egerton, Mr. ed a Mr. R. N. Philips, Mr. C. 
Turner, Mr. Platt, and Mr. Hibbert. A resolution was adopted 
urging upon all corporations and local bodies interested in the 
inquiry to be prepared with evidence of the mode in which sewage 
is at present dealt with in their respective localities, and to say to 
what extent irrigation or any other system could be carried out 








StJobn watspruce 131015 10/113 015 0 || pip .... 





BoarD OF TRADE SURVEYORSHIPS.—His Grace the Duke of 
Richmond, K.G., President of the Board of Trade, has ordered 
and directed as follows: First, that Mr. Robert Galloway, C.E., 
inspector of chain-cables, and anchor-testing houses, and senior- 
surveyor of steam vessels, be confirmed in his appoinment as chief- 
surveyor. Second, that Mr. George Barber be appointed chief- 
shipwright surveyor of passenger steamers, and that he also under- 
take the supervision of the measurement of the crew spaces on 
board merchant ships under the new Act. Third, that Messrs. T. 
W. Traill, R.N., C.E., Robert Taplin, C.E., and Samuel Snowdon, 
C.E., be appointed shipwright and engineer surveyors for the port 
of London. Fourth, That Messrs. W. C. Taylor, C.E., Alexander 
Elder, C.E., and Robert Murray, C.E., be appointed shipwright 
and engineer surveyors for the district of Liverpool. Fifth, that 
Mr. Win. Campbell and Mr. Jas. Martyr be appointed shipwright 
surveyors for wooden ships, and for the survey of the passenger 
accommodation on board merchant ships under the new Act. 
Sixth, that Mr. Hannah, engineer surveyor at Newcastle, be ap- 
pointed shipwright and engineer surveyor at Southampton. 
Seventh, that two new engineer surveyors be appointed to be 
stationed where the Board of Trade direct. All engineer sur- 


| veyors are required to survey iron hulls and boilers and machinery, 





of the tool shops is on full time. The locomotive builders are | 
The locomotive builders are also reported to be | 


| 
| 
j 
| 
\ 


and to examine engineers for certificates of competency, as well as 
to survey lights, fog signals, and crew spaces, when not otherwise 
employed. No alteration has been made in the position of Captain 
Robertson, R.N., the surveyor-general of steam vessels. 

THE Suez CaNnaL.--Mr. D. A. Lange has recently written to 
the Times on the above subject. In his letter he submits a 
statement of the work actually performed, what still remains to 
do, and the time required for its completion so as to admit the 
passage of the largest ships from sea to sea. He says:--‘‘ By the 
last official reports from Egypt there remained on the 30th of 
September last, in round numbers 44,000,000 cubic metres of 
earthwork to be done. During the month of September 1,342,000 
cubic metres have been excavated, the highest figure as yet 
obtained, and this work has been performed with only forty-three 
dredging machines, thus leaving, at the same rate, on the Ist of 
January next, 40,000,000 cubic metres for excavation, the original 
total required to be removed being 74,000,000 cubic metres. Now, 
when the full complement of seventy-eight dredging machines now 
being fitted up on the spot is in working order, it may readily be 
calculated that the returns will show a result of at least two 
millions of cubic metres per month, which, in other words, means 
that the time required for completing the entire earthworks of 
the Suez Canal will not exceed twenty months from the present 
time. The construction of the jetties at Port Saidis being pushed 
forward with similar rapidity. The manufacture of blocks on the 
spot during the month of September amounted to 9472 cubic 
metres, which, together with those already made, gives a total of 
164,031 cubic metres, leaving 85,969 to be manufactured, consider- 
ing that the total originally required for the completion of both 
the jetties was 250,000 cubic metres. The entire quantity 
already sunk in the sea at the end of September amounted to 
142,776 cubic metres; remained to be immersed, 107,224 cubic 
metres—total, 250,000 cubic metres for both jetties. Now the 
fact should not be overlooked that the construction of the jetties 
is progressing even more satisfactorily than we anticipated. 
According to agreement the contractor was bound to sink 6000 
cubic metres per month, and during the last month 7255 cubic 
metres were immersed, thus exceeding by 1255 cubic metres the 
quantity required according to contract with the company. These 
returns will go on increasing instead of diminishing; but taking 
even 6000 cubic metres per month it will be seen that both the 
jetties will be completed in eighteen months from the present 
time. These so-called blocks weigh about twenty tons each.” 
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Ar the close of the preliminary meeting of the Select Com- 
mittee on Small Arms, held at Woolwich in the early part of the 
year, nine guns were chosen to compete finally at some sub- 
sequent period for the merit of being selected as the arm of the 
service. These guns were Albini and Braendlin’s, two of 
Burton’s, Fosbery’s, Heury’s, Joslyn’s, Peabody’s, Martini’s, 
and Remington’s; and the several inventors or makers had to 
furnish six of each kind, together with 1000 rounds of ammuni- 
tion per arm, for the final test. After the necessary time for the 
preparations had elapsed the committee met to assume their 
duties, and are now about beginning in earnest. Some of these 
guns have already appeared in one form or another in our pages, 
and this week we are enabled to lay before our readers illustra- 
tions of the gun invented by Major Fosbery, V.C., of the Bengal 
Staff Corps, which has already attracted great attention. As 
regards a breech-loading military arm, it is of the greatest im- 
portance that {such piece should be capable of being worked 
easily in as little space as possible, as in the case of troops in close 
order; and this principle, though almost invariably much neglected 
by inventors, has greatly influenced Major Fosbery in designing 
his gun. In this respect he has certainly succeeded, for, mani- 
festly, when the soldier can perform all the movements 
of opening the breech and extracting the cartridge by 
simply drawing a little handle towards him, he can get 
through his work with much more convenierce to himself 
and his neighbour than where he has to go through [several 
operations, and turn his rifle over to let the empty car- 
tridge case fall out. Thé construction of the gun is very simple, 
and will be readily understood by a reference to the engraving. 
The gun is shown closed in Fig. 1; Fig. 2 shows it open, with a 
cartridge partly inserted; and Fig. 3 shows it open also, with the 
empty case leaving the breech. The breech-block is hinged on 
to the barrel, as in the Albini and Braendlin rifle, but, unlike 
it, is not opened by raising the handle, but by drawing one 
towards the body. This handle is attached to a slide working 
on the right side of the breech-piece, and rather below it. This 
slide, when moved, begins by acting on the wedge-shaped end 
of the breech-block, and, after starting it from its seat, engages 
with the cam attached to the block, and completes the 
movement by throwing it back onthe barrel. When, firing the 
breech-block is securely locked in its place by the striker which 
forms part of the interior of the lock, and acts similarly to that 
in the Albini. The hammer of the old style of lock is only re- 
tained in this gun as a means of cocking the arm, and, conse- 
quently, is made as light as possible. The extraction of the 
cartridge is performed by the same movement which opens the 
breech. Figs. 4 and 5 show the details of the mechanism for 
this purpose. The sliding extractor A hangs loosely on the bar 
B, and is brought into play by the stop C; in fact, it slides easily 
along the bar between the two stops, and is pushed into its place 
in front of the cartridge in loading. But this is not the 
whole of the operation, for were these means only employed the 
empty case would simply be withdrawn from the barrel, and 
would have to be removed from the shoe by hand or otherwise. 
To remedy this the side of the shoe opposite to the extractor bar 
is curved inwards, so that as the empty case is withdrawn sharply 
from its place in the chamber by the sudden movement of the 
extractor, it flies back till it meets the curve and has its direction 
altered, and its edge meeting alittle projecting stud, omitted acci- 
dentally in the engraving, itis turned completely overandis thrown 





clean out of thepiece. This isan ingenious littlecontrivance, and we 
believe it answers its purpose in every respect. In Fig. 6 we havea | 
section of the handle of the extractor bar. As will be seen, it | 
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is hollow, and stopped at one end by the screw B. This chamber, 
when filled with oil, forms an excellent lubricator for the sliding 
surfaces near it, the oil oozing out through the orifice D, which, 
however, is shown on too large a scale in the cut. It should be 
just large enough to allow the oil to pass out in very small 
quantities. Considerable rapidity of fire can be obtained with 
this gun, and we have witnessed instances where a very effective 
fire has been maintained, at a distance of 500 yards, for many 
minutes. It has been fired as many as twenty times a minute, 
but, of course, rapidity of this kind is scarcely necessary. 

Major Fosbery prefers the Boxer cartridge for use in his gun, 
though others, on the central-fire system, would do, The 
violence with which the breech-block is thrown back on the 
barrel has been urged as an objection against this rifle, but we 
are sure that this is not so serious after all, for there are plenty 
of ways in which the shock can be neutralised, and we believe 
Major Fosbery finds that the copper stud he has adopted answers 


every purpose. 








ON THE RESISTANCE OF THE AIR TO THE 
MOTION OF PROJECTILES. 


Sixce the introduction of fire-arms this subject has been 
one of more or less interest to scientific men, and has 
engaged the attention of mathematicians of the highest 
order. Newton, Robins, Hutton, Euler, Legendre, and, 
more recently, Didion, Piobert, Mayevski, and Hélie have 
been the principal contributors to this branch of science. 

It is not our intention, in this brief article, to give a 
detailed history of what has already been done in this 
direction; we merely wish, in bringing the subject to the 
notice of our readers, to call attention to the various 
formule which from time to time have been proposed in 
solution of the problem. 

Newton considered that the resistance of the air was 
proportional to the square of the velocity, or that 


p= Br?, 

Robins considered that after the projectile had passed 
1100ft. the resistance was greatly increased. Hutton con- 
sidered that the resistance would be better expressed by 
two terms, and he proposed 

p—bv + pr’, 
in which one term was proportional to the square of the 
velocity, and the other to the simple velocity. Didion also 
adopted two terms, one proportional to the square, the 
other to the cube of the velocity, as 

p= bv? + Br. 
General Mayevski proposed two terms, one proportional 
to the square and the other to the fourth power of the 
velocity, so that 

p—bv? + Bvt. 

From experiments carried out at GAvre, in 1859, with 
the electro-ballistic apparatus, M. Hélie* has deduced the 
formula, for elongated projectiles, 

p=B ve’. 

We have now stated all the principal formule which 
from time to time have been proposed for the solution of 
this difficult problem; but although any one of these 





* Professor in the French School of Marine. 





formule will give fair results and prove very near the 
truth, still they are all wanting in something, and none of 
them are to be relied on perfectly. Thus, in calculating 
the ranges of elongated projectiles, fair results will be 
obtained by the use of Bidion’s, Mayevski's, or Hélie’s 
methods; the last is perhaps the best; that is to say, we 
may be pretty certain at any elevation, up to 10 deg., of 
being somewhere within the maximum and minimum of 
ten observations. 

We find, however, that these formule, particularly the 
first two, give too long ranges for high velocities, aud too 
short ranges for low velocities. Hélie’s method gives very 
fair ranges for high velocities, but if the value of B 
is considered constant, this method gives too short 
ranges for low velocities. Practically speaking, any 
additional knowledge on the laws of the resistance of 
the atmosphere is now a subject of minor importance 
in the art of gunnery. Philosophically speaking, how- 
ever, it is a subject of great interest, as its solution 
is attended by many difficulties. To enumerate a 
few of them we may state:—1, That every elongated pro- 
jectile which differs from another in form of head, stud- 
ding, &c. &c., will, strictly speaking, require a separate 
constant; 2, that elongated projectiles are more or less 
unsteady in their motion through the air, and are, there- 
fore, liable to present a greater surface to the resistance of 
the air than theory allows for; 3, that elongated projectiles 
are more or less effected by the wind, meine to its force 
and direction; 4, that, although it is comparatively easy to 
observe the velocities of projectiles at points within a 
moderate distance from the muzzle, the practical diffi- 
culties are very great when it is attempted to observe 
velocities at any considerable distance, owing to the diffi- 
culty of hitting a small object at long ranges. 

There are two senses in which this subject may be con- 
sidered, viz.:—First, as a purely philosophical subject; 
second, as a practical artillery question. Thus, in tay | 
the subject according to the first supposition, we may fin¢ 
that the resistance of the air is proportional to a certain 
power of the velocity, which, although interesting as a 
fact, would render the equations of the trajectory so com- 
plicated as almost to prevent our making use of the know- 
ledge we have obtained. We must, therefore, so adapt our 
coeflicients of resistance that, while the working of the 
formula will be easy, its accuracy will be sacrificed as little 
as possible, and we thus shall arrive at a practical con- 
clusion. 

Looking at the subject in a purely philosophical light 
the difficulties we have to contend with are almost in- 
numerable. Thus, from a strictly theoretical point of view, 
almost every known projectile, except the spherical, will 
differ more or less in form, and will, consequently, require 
a separate constant depending on the form. We have 
rifle projectiles with and without studs, with and without 
fuze holes, of various forms of head, &c., and each of these 
will present a different surface to the resistance of the air. 
In fact the variation in the forms of elongated projectiles 
might be made almost infinite, and, consequently, require 
an infinite number of special constants or special formule. 
Each of these different projectiles would require a set of 
experiments for itself, and the necessary trouble and ex- 
pense would be endless, while the results would really be 
of very little, if any, practical value. 

If we treat the subject asa practical artillery question 
we shall get rid of many difliculties by being enabled to 
adopt a simple process of solution. And, first, it may be 
asked of what use to the artilleryman is a knowledge of 
the resistance of the air to the motion of projectiles. In 
answer to this it may be stated :—First, that it enables 
him to understand and account for certain results which 
occur in the practical working of his profession; second, 
that it enables him, if so inclined, to study parts of his 
profession theoretically as well as practically, and. so, 
under certain circumstances, to draw various deductions 
which may prove of both scientific and practical use. 

It is needless to point out the advantage to be gained by 
a knowledge of why a well-known fact happens. A know- 
ledge of the theory of the steam engine is almost indis- 
hey ay to the practical engineer, bo is by’no means use- 
ess to the engine driver. The architect and the mason 
are alike benefitted by understanding the theory of the 
arch and the equilibrium of bridges. In a similar manner 
a knowledge of the reasons why certain results take place 
is valuable to the artilleryman, whether he be officer, non- 
commissioned officer, or gunner. Although, however, a 
certain amount of knowledge on this point is very neces- 
sary and of great interest to the practical artilleryman, it 
by no means follows that it should be looked upon as the 
most important subject of study, or that it should exclude 
the consideration of other points, which are, if anything, of 
greater moment. Our present knowledge on the subject 
of the resistance of the air to the motion of projectiles is 
almost quite sufficient for all —— purposes, and, al- 
though the laws, as at present known, are not perfect, still 
they are sufficiently near the truth to answer as a guide 
to the practical artillerist, and to solve almost any 
question with which it is likely he will have to deal. 
Let us.consider what these will be:—First, suppose it 
is required to calculate the remaining velocity of any 
projectile at a certain range, any of the  ordina’ 
well-known formule will give us a result which will 
differ by only a few feet from what we observe prac- 
tically. Again, suppose we are desirous of calculating the 
range due to a certain charge and elevation, the ordina: 
methods will give a very fair result, certainly quite suffi- 
cient for all practical purposes. It would be very easy to 
give instances of this; but, in the first place, let us re- 
member the many influences, the causes of which are un- 
known, which affect artillery fire, and which must be 
taken into account if we are not satisfied with an approxi- 
mate or average result. 

Thus the practice carried out under different atmo- 
spheric conditions will vary considerably. The following 
tables give a few instances of this. In these experiments 
the gun, charge, —— nature of powder, &c., were all 
supposed to be identical within the limits of manufacture; 
but the practice was carried out on separate days. There 
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can be no mistake im these observations, and they show 
the errors to which we are liable, The value given to the 
force of the wind is only approximate, and depends on the 
judgment of the officer carrying out the practice:— 
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Many other instances might be given to show the great 
variation in range due to atmospheric and other causes. 

We see from this table that we are liable to errors of hun- 
dreds of yards in the range under different atmospheric cir- 
cumstances, to errors of much greater magnitude than would 
be given by the employment of any well-known theory, to 
errors over which we have no control, and which are 
difficult to eliminate, except in an approximate manner. 
These errors, due to atmospheric causes, will affect both 
the range and velocity. 

There is another error to which we are liable, which 
affects the range only, viz, that due to the recoil 
or “jump” of the gun. An account of this is given 
in Captain Noble’s “Second Report on Ballistics,” 
p. 268. It was remarked that at 0 deg. elevation the 
12-pounder breech-loading service rifled gun gave a range 
which was actually greater than would have occurred in a 
vacuum, which is absurd.t 

This apparent anomaly was due to the recoil of the gun 
before the shot had left the bore. On the gun being fired, 
the system, or the gun, carriage, &c., has a tendency to 
revolve round a fulerum, the position of which is the end 





* Mean of from 10 to 20 rounds. 

t It+as been proved by experiment that the angle of departure of a 12 Ib. 
projectile fired from the !2-pounder breech-loading gun with 14 Ib. charge, is 
about 30 min., the actual given elevation being 0, or the gun being laid with 

he axis of the bore horizontal, 





of the trail; the muzzle is consequently thrown up, and 
the elevation increased. It has been.found that 
this increase is variable in a great degree. 

It is different for different natures of guns, for different 
angles of elevation, for different charges, for different 
natures of carriages, for different natures of ground on 
which the carriage rests, for different natures of projec- 
tile, &e. 1t appears from this that we must be satisfied 
with some mean angle which will approximately be near 
the truth. 

Our object in bringing these difficulties and causes of 
error to the notice of our readers is with a view of show- 
ing how practically unimportant it is what formula we 
make use of provided the results calculated by it come 
somewhere near the truth.* 

Among the recent experiments made in this country for 
the purpose of ascertaining the laws which govern the re- 
sistance of the air to projectiles in motion, we may mention 
those carried out at Woolwich and Shoeburyness, under 
the direction of the Ordnance Select Committee, by the 
Rev. F. Bashforth, B.D., the Professor of Applied Mathe- 
matics to the advanced class of artillery officers. These 
experiments were made with a most ingenious electric 
chronograph, proposed by Mr. Bashforth, an instrument 
which, for this special purpose, is probably unequalled. 
Mr. Bashforth’s experiments are still in progress. His pre- 
liminary trials, however, have given 

= pe 
or the resistance proportional to the cube of the velocity 
in which he coincides with M. Hélie. Mr. Bashforth, how- 
ever, gives a value of 6 about one-third greater than M. 
Hélie. 

It may not be out of place here to give the process by 
which M. Hélie deduces the law as the cube of the 
velocity. Thus, let us — that the resistance is pro- 
portional to any power of the velocity, or that 

> (v) = Bo 
where is a constant and 2 the power. 
The differential equation of motion will be 
= a—<¢ w”, 
dt 
e being a constant depending on the form, weight, 
diameter, &c., of the projectile, — 
“ 2 
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Let us suppose now that x = 3, or that the resistance is 
as the cube of the velocity, the above equation will 
become ¢ 
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In these equations v equals the remaining velocity at the 
horizontal distance «. 

Let us suppose now that we have observed the velocity 
of a certain projectile at two or more points, and that we 
wish to ascertain whether the resistance varies as the 
cube of the velocity; solving the last equation for ¢ we 
find 


or 


(io 
Von’ 


or, calling V =v, and y=», where v7, and % represent 
the velocities observed at the two points separated by the 


distance «, 


If now the resistance is proportional to the cube of the 
velocity, the value of ¢ should be constant for the same 
nature of projectile; and if we assume the resistance to 
be proportional to the square of the diameter of the 
cylinder of elongated projectiles otherwise the same in 
form, we shall have 


c=b 7 


where 0 is a constant for projectiles of the same form, R 
the radius of the cylinder, and W the weight of the shot. 

Some experiments were made in the latter end of 1864 
by firing from the competitive Armstrong and Whitworth 
guns at all ranges from 100 up to 800 yards, and the re- 
sults, which were not in time for publication in the Arm- 
strong and Whitworth report, have indicated that the 
resistance is as the cube of the velocity, within certain 
limits; but, on being compared with M. Félie’s results, 
they do not agree in the value of the constant, the English 
experiments giving a much higher value to ¢, or rather to 
b, than the French experiments. 

Some experiments tT have lately been carried out by the 
Ordnance Select Committee, with a view to testing M. 
Hélie’s conclusions, advantage being taken of other trials 
to observe a second velocity with each round, and we are 
indebted to Captain W. H. Noble, R.A., for the follow- 
ing abstract of results, which appear to show that :— 





* “ Treatise on Artillery,” by Colonel Boxer, R.A. : p. 103. 
t Note (on abstract). 





1, The resistance of the air is practically proportional to the 
square of the diameter of the projectile. 9 
2. Within the limits of 1500 and 1100ft. pen go 
vary nearly as the velocity cubed, and employing M. Hélie’s formula, 
v “iFeve" ce will nearly equal 0'000063 — within those li- 
mi 
3. When the veloci ty of the projectile passes below 1100ft. there 
qoumnten o but at the same time rapid reduction in 
amount of resistance, as if the j were being rapidly 
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4, Within the limits of 1000 and 600ft., the resistance appears 
ee ee ale of Oe ae the 
formula vy = . 

TpeVa ewill nearly equal 0°000035 w within 
those limits. 

5. It is difficult to account for the rapid diminution of resistance 
between 1100 and 1000ft. It may be that after the projectile 
passes below 1100ft. velocity the front part is relieved from extra 
pressure by permitting the air to run in behind, and so fill up the 
partial vacuum in rear of the shot. 
12-pounder rifled breech-loading gun--calibre 3in., length of bore 

73 din. Solid elongated shot: mean weight, 8°812 lb. ; mean dia- 

meter, 3°03in. ; mean length, 5°634in.; head struck with a radius 

of 3°85in., rounded off at the point. 
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1.6.67. 100 | 600 994°7 956°7 380 
20.6.67. 1-06 ea 990°1 949°3 40°8 
17.5.67. 1:00 900 985°2 928°2 57°0 
a BA bik 985°2 025°1 60°1 
20.6.67. » | 600 983°3 9448 38°5 
1.6.67, 0875 | es 932°7 903°4 29°3 
” ” ” 921°1 891°7 29°4 
» | ose > 887°4 860°7 26-7 
116.67, | 0°75 ye 849°8 824°8 25°5 
= en ys 845°7 819'9 25°8 
vA b's “2 833°0 807°3 25°7 
i 0687 - 803°7 780°4 23°3 
: a be 795°6 7731 22°5 
bs a ee 788°2 762°3 25°9 
ai 0625 | pa 766°6 746°2 20°4 
i ae ay os 7593 738°7 20°6 
# | e 755°9 735°6 20'3 
a Ms ye 753°9 733°7 20°2 
~ | 0°500 ve 653°8 636°0 17'8 
te = ob 650°7 633°4 17°3 
|” oe 6433 =| = §=627°8 15°5 











9in. rifled muzzle-loading gun—calibre Yin., length of bore 125in. 
Solid elongated shot: mean weight, 2511b.; mean diameter, 
8°92in. ; mean length, 19in. Head struck with a radius of 
pte po * Shot studded with gun-metal studs, six rows, two studs in 
each row. 

















| | %D, oy be oe My 
Date of |Distance be-| or velocity jor velocity at < _ od 
Charge. tween points} at point |point furthest| Velocity by 
experiment, v, and nearest the | from the |Tesistance of 
a air in the 
~iaiel = distance, 
| Ib. ft. ft. ft. ft. 

15.5.67. | 41°867* 1368 1331-4 1250°4 81:0 
a a ss 13222 1241°9 80°3 
ee lo 4 an 13140 1285°4 78°6 
ie ne i 1313°0 1235°1 779 
es 35°687* ss 1272" 1199°0 73°6 
he ae a bs 1264°6 1190°1 745 
“ a a ‘ 1259°2 1187°7 715 
bi ao) me 1257°7 1186-2 715 
mM is : 1254°6 1181°3 73°8 
81°250* Me 1209°8 1142°6 67°2 
” ” * 1207°5 1141°8 65°7 
es se re 1201°6 1185°1 66°5 
af a. i es 1197°1 1182°2 64:9 
~ ia ss 1194°3 1130°0 64°3 
sf | 41°687+ a 11456 10869 58°7 
» He D2 1140°7 10814 59°8 
ie — os 11110 1055°7 55°3 
a Ca» st 1110°8 1054°4 56°4 
an ee ; 1080°3 1027°6 52°7 
a 25°00* | ee 1094°3 1039°7 54°6 
ed wo" * 1085°6 1028°6 57-0 
fs —_— ie 1083°1 1030°6 52°5 
vs mt ‘“ 1083'1 1028°6 54°5 
i 35°687F as 1102°7 1045°9 56°8 
nf ss 1071°9 1022°6 49°3 
s Be a 1071°6 1025°0 46°6 
ss Do 4 1069°2 1019°3 49°9 
e 31°250¢ He 1040°5 1008°1 324 
” e | a 1039°9 1006°9 33°0 
és A Hs 1028-8 1002°6 26°2 
” ” | ” 1003°3 982°8 20°5 
ss 25°00 | vi 978°3 958°2 20°1 
8 P 977°0 953°4 23°6 
as ort ‘ 976°4 951°7 247 
ad te ‘a 971°5 951-2 20'3 














.* English powder. + French powder. 

Nore.—These trials were made with two of Navez-Leur’s electro- 
ballistic machines, which had previously been found to work so 
— ane that the probable error was reduced to less than 
one foot, 

These results are of much scientific interest, although 
they are by no means perfect. We may hope, however, 
that the careful experiments now in progress with Mr. 
Bashforth’s beautiful chronograph will throw a further 
light upon this intricate and interesting subject. 

It is, however, evident that we cannot assume the resis- 
tance to vary as the cube of the velocity throughout the 
whole range of velocities likely to occur in practice, and wemay 
have to adopt some other empirical formula for determining 
both range and velocity, by assuming, for instance, that 
the resistance varies throughout as the 2} power of the 
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velocity. It is also by no means improbable that General 
Didion’s formule may not be found to answer practically, 
with a slight alteration in the value of his constants. ii 
we assume that the resistance varies throughout as the 
24 power of the velocity, the following formula will be 
found to give very fair ranges for all our service projec- 
tiles, viz. .— 


oh 1 2V?sin29 _ ) 
X=sa yi (,Ar+save i mnie cos. 9 


where 
X = the required range in feet. 
V = the initial velocity in feet. 
y = the angle of elevation. 
A=s. 


v 

z = 0°02 for breech-loading guns firing lead-coated shot; 
and 0025 for muzzle-loaders with studded shot. 

c =o 

Ww 

6 = 0°00181. 

R = radius of shot in feet. 

W = weight of shot in Ibs. 

The value of } will vary according to the form of pro- 
jectile, but, practically speaking, that given above will suit 
almost all the service forms. We must remember that all 
equations of this nature are empirical, and, considering 
that we are liable to great errors in practice, an approx- 
imate result is quite sufficient. 











THE FERNDALE COLLIERY EXPLOSION. 
(From our Special Correspondent.) 
Rhondda Valley, Wednesday night. 

On Friday afternoon, about half-past one o’clock, a fearful ex- 
plosion occurred at the Ferndale Colliery, which is one of the 
most extensive steam-coal collieries in this district. The Ferndale 
pit is the = rty of Messrs. David Davies and Sons, of Blaen- 
gwawr, A hom and is situated in the Rhondda Fact, or “‘ Little 
Rhondda Valley.” Owing to the isolated spot in which the 
catastrophe occurred it was not generally known in Cardiff and 


Newport until Saturday morning, notwithstanding the ident 


successful, In the course of Saturday several mining engineers, 
managers, and owners from the surrounding collieries arrived, and 
willingly lent their valuable aid and assistance. 

Among those who took an active part in the exploration of the 
colliery and directing the shifts, were the following :—.‘r, W: 
Government inspector for the district; Mr. Wm. Adams, ©.E., 
Cardiff, consulting engineer to the colliery; Curnew (Plymouth 
works) ; Bates and Kirkhouse (Cyfarthfay ; Burn (Po ”’s Duf- 
f Company); David Evans, (Cwmbach); George Brown 
(Mountain ‘Ash ; Morgan Joseph (Park); Truran (Dowlais) ; 

\ ag Duffryn Company); Davies (Coedcae); Plummer, 
and tap and many others whose names I cannot 
ascertain. Medical aid was also obtained from the surrounding 
dis and in some cases attempts to restore animation were 
made, but without success. 

As to the cause of the calamity nothing certain is known, but I 
have no doubt that at the inquiry which will be instituted some 
clue will be obtained as to how it happened. 

There were thirty-five horses in the pit at the time of the explo- 
sion, out of that number some eight or ten have been reseued, 
Among those dead I saw some with every particle of hair burnt 
off their bodies, while others presented a somewhat ludicrous 
appearance by having portions of their harness hanging to them in 

manner of ways. 

On Monday the efforts made for the recovery of the bodies proved 
more successful, and by Tuesday night from ninety-eight to ninety- 
nine were recovered, and on Wednesday up to the time of the 
despatch of my parcel one more had been recovered. 

It would be a matter of impossibility for me to detail the hair- 
breadth escapes of many who reached the bank in safety, suffice to 
say that several may be looked upon as almost providential inter- 
positions of Providence. Some idea of the extent of the calamity 
may be formed, when I state that there is not more than two 
houses in the whole village that will not have to take in one or 
more dead bodies in place of the living husband, brother, son, or 
friend who left in perfect health on Friday morning. 

It should be added that Mr. Wales was telegraphed for on 
Saturday morning, and he immediately took train for the scene of 
the accident, where he arrived at two o’clock in the afternoon ; 
from that period something like organisation was evinced in the 
recovery of the sufferers. Mr. L. Brough, the inspector for the 
southern district, arrived on Monday, and his well-known visage 
was hailed with joy by the colliers present. Mr. Brough has been 
appointed by the Secretary of State to assist Mr. Wales in inves- 
tigating the cause of the accident. 

I shall now endeavour to place before the readers of THE EN- 
GINEER a description of the colliery and its workings, and the 
details given are as correct as it is possible to furnish them, taking 
into ideration the excitement at the colliery, the death of the 





occurred on the previous day shertly after noon. When I arrived 
at Ferndale I was led to believe that the telegram had rather 
under than over-rated the extent of the calamity. 

Ferndale Colliery is five miles distant from the nearest railway 
station, which is Porth on the Taff Vale Railway, and Porth is 
one hour’s distance from Cardiff. The only means of reaching the 
colliery is by a rough and rugged mountain pass—a strong apo! 
for a road—but there is a single line of rails laid down to 
colliery from the Porth station, which is used only for the con- 
veyance of the “ black diamonds,” which so plentifully abound in 
the Rhondda Valley, and may now be appropriately named the 
valley of death. The pit in which the calamity occurred is one of 
the largest and deepest in South Wales, and is not only deep 
but fiery, but to the credit of the proprietors be it said that as far 
as I can learn the greatest amountof caution and the most approved 
appliances have been adopted for the safety of those employed in 
the work, and no previous explosion has taken place. Some idea 
of the extent of the colliery may be formed that it affords employ- 
ment to some 350 men and boys on ordinary occasions, but om 
Friday, from the best sources I have been enabled to glean, I ean- 
not ascertain that more than 330 were in the pit at the time of 
the explosion. The fiery character of the pit being known, I was 
informed that safety lamps only were used, and the pit was venti- 
lated by a furnace or flue capable of supplying 120,000 cubic feet of air 
per minute in the returns leading to the upcast shaft. Other altera- 
tions for further developing the colliery has been in contemplation, 
but at the time of the accident the pit was divided into three 
districts, known as east, west, and south districts. I shall not 
attempt to give a description at this stage of my narrative, but 
shall enter fully into the subject hereafter. Of the 330 at work at 
the time of the accident between 100 and 150 were at work in the 
south district—a spot which suffered scarcely any injury from the 
effects of the explosion. From what I have ascertained from some 
of the men who were in the south district at the time of the explo- 
sion, the first indication of danger was given them about half-past 
twelve to one o’clock, when the well known signal of the rushing of 
air gave too sure notice of the fearful catastrophe that was about to 
happen or had happened. Immediately after the explosion Mr. 
Watters, the overman at the pit’s mouth, speedily ascertained that 
the shaft was injured tono very great extent, and those who were 
below waiting in terrible anxiety to ascend, were soon brought to the 
bank in safety. As near as I have been able to ascertain up to the 
present time, about 130 were brought safely to bank, within a short 
time all of whom were rapturously welcomed by their friends, and 
carried off in the most joyous manner to their respective homes. 
Up to Saturday night fifty-three had been brought to bank dead, 
and some of the bodies were frightfully burned, and presented the 
most sickening sight I ever witnessed. Up to the same time 
twenty-one had been brought up injured, and some so severely 
as that several of that number has since died. On Sunday, not- 
withstanding all efforts used to bring up some of the bodies none 
were recovered, and this was in a great measure owing to the large 
quantity of gas and the debris from the falls that took place from 
the effects of the explosion. On Saturday night as no more 
of the colliers made their appearance at the shaft and were 
brought up, the bystanders felt convinced that the remainder 
had either been killed or had died from suffocation, and 
this belief gained credence as time wore on, and was confirmed by 
the lifeless bodies brought up in the cage. This conviction soon 
got circulated among the heamnds who thronged around the 
pit’s mouth, and the scene of agony and anguish which ensued, 
although one which invariably attends such scenes, defies descrip- 
tion, and no idea can be obtained of its extent except by witness- 
ing the same. As corpse after corpse was brought to the surface 
and identified a cry that would make the heart’s blood run cold 
rent the air as father, husband, brother, lover, or some fondly- 
cherished one was discovered among the heap of charred beings 
who, a few hours previously, possessed health and vigour, and 
entertained no fear of their safety or again returning to their 
homes in a few hours, which they had only left that morning, 
without the least presentiment of what was so shortly to happen 
to them, 

Amongst the first of the lifeless bodies brought to the surface 
was that of Mr. Williams, the manager, who made a rule of 
descending the pit every day, and was down at the time the acci- 
dent Sayre He was not at all burnt, and looked as if he were 
peacefully slumbering. His body was conveyed to the resident 
manager’s house, where a widow and a number of orphans bewail 
his loss. Soon after the effects of the explosion became known 
Mr. Burns, the manager of the Aberaman pits, arrived at Ferndale, 
and his able assistance was of much value in directing those at the 
pit’s mouth, for, owing to the death of Mr. Williams, the 
manager, there was no one to direct or guide those who were 
anxious to render every assistance they possibly could, but who 
lacked the experience and skill of the manager, whose death one 
and all connected with the works in the district deeply regret. 
Mr. Henry Jones, Messrs. Davies’ managing engineer, arrived 
shortly after Mr. Burns, and with a presence of mind which can- 
not be too highly commended, he organised an exploring party of 


pong Sova ssoens and he descended into the pit as soon as his efforts 
away the gas accumulated there had proved anything like 


to 








manager (who of all persons would be the most competent to 
supply practical information), and the difficulty im securing the 
attention of any one of the mining engineers present, they being 
all engaged in the all-important work of directimg shifts for the 
recovery of the bodies. It must not be inferred from this that 
there has been, or is there, any reticence to supply information : 
on the contrary, the greatest willingness was evinced on all sides 


to assist those who desired to place a correct account of the sad | 


calamity before the public. The depth of the down-cast shaft is 
300 yards, and that of the up-cast within a foot of the same mea- 
t; the sectional area of each shaft is as near as i 
150ft. At the top of the up-cast there is a winding engine of 
about 100-horse power, and, according to the testimony of one of 
engineers present, “‘on the most approved principle, and with 
all the recent improvements.” The down-cast is to the south of 
the u , and the distance between the two is forty-four yards, 
The ts are models in so far as engineering skill, masonry sae 
&ce., are concerned; and I am informed that they are i 
so in the Rhondda Valley. Of course I exclude in this comparison 
the Aberdare Valley, where, without a doubt, the finest coal pits 
in the world are to be found. The position of the furnace is as near as 
possible at the bottom of the up-cast, and it appears that there is 
a dumb, or stone drift, whichjis available, if necessary, for a por- 
tion of the works. The system, however, of passing the whole of 
the air through the furnace was adopted here, and a considerable 
difference of opinion’ exists among colliery managers as to whe- 
ther it is better to act upon this plan or have adumb drift through 
which the return sivanuld find its way tc the up-cast without coming 
in contact with the furnace fire. Where the dumb drift mode is 
adopted it is necessary to have a scale or split of wind direct from 
the down-cast to the furnace; this air will not pass through the 
workings, and, consequently, the quantity available for distribu- 
tion throughout the colliery is necessarily reduced. On the other 
hand, where there is an efficient dumb drift it is held that the 
furnace need not be put out, as was the case in this instance, as 
the returns, largely admixed with gases as they might be, would 
not come in contact with the fire. I may here add, as a proof of 
the difference of opinion which exists on this point, that at very 
few fiery collieries have drifts been provided. It may be further 
noted that the advocates of machine ventilation consider that it is 
a great point in favour of their system that after an explosion it 
is not necessary to stop the ventilators for a single moment, 
and the same quantity of air as usual can be sent down the 
colliery. 

To resume my description. The average quantity of air per 
minute entering the colliery was 120,000 cubic' fect, and splitting 
was adopted. were three principal or main splits, and these 
again were subdivided into smaller quantities, so as to reach the 
various working places. The arrangements or divisions of the 
workings were also three in number, namely, the little coal 
district down the engine plane, east and measures dipping; the 
Rhondda distriet, west and measures to the rise; and Duffrya 
district on the level course. I am not able to state whether 
the splits followed these divisions, but it is probable that they did. 
As already remarked the furnace had to be immediately put out, 
and the little natural ventilation that would have pone My despite 
this precautionary measure, was almost entirely stopped owing to 
the heavy falls in many places. While the furnace was out the sub- 
stitute of obtaining air by a water-fall was resorted to, but this 
only enabled slow ‘progress to be made. On Monday after a consulta- 
tion between Mr. Wales, the Government I and the colliery 
managers present, it was decided to light furnace; this was 
about 1.30 p.m. on Monday. Great care had to be taken in - 
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ing out this step, proper provisions had to be made to dilu 

gases below the firing point, so that the return air migh pass 
safely through the furnace. Men were placed at different points 
to watch the state of the returns, and if necessary increase the 
quantity of fresh air. By this means operations for the recovery 
of the bodies made considerable progress. After the lighting of 
the furnace the quantity of air increased gradually in one hour and 
a-half from 15,000 cubic feet per minute to 80,000 cubic feet per 
minute, and this undoubtedly proves that there are excellent in- 
takes and good returns in the colliery. 

The well-known Aberdare upper four-foot vein is worked, and 
the colliery is comparatively a new one, only a small acreage 
having been worked. The 2ft. 9in. coal lies above, but I am given 
to understand that this is not worked, the upper four-foot being a 
far more valuable coal—in fact the finest steam coal in the world. 
The measures in about two-thirds of the taking, which is a very 
extensive one, are to the rise, and the remaining one-third to the 
deep. The quantity raised per day reached, according to the most 
reliable accounts to be obtained, 500 tons per day. The Rhondda is 
the district principally worked, and the opinion, as far as I can 
learn, is that here the first explosion occurred, for it must be re- 
membered that some of the engineers believed that a second ex- 
plosion followed. 

It has been reported in several of the daily papers that Mr. 
Wales in his official report to the Government had ifically 
cited this colliery as an instance of good management; this i is not 
correct, but there is no doubt that the inspector has ex- 
pressed his satisfaction with the management, When an accident 


occurred at Tylacoch, where the late Mr. W. Belington was killed, 
Mr. Wales publicly warned the colliery proprietors of the Rhondda 
against firing shots, and he expressed a hope that efficient managers 
should mation eae m= ane —_— Seeds ne 
As regards the number of safety officers em in the colliery, 
it appears it will bear favourable comparison with the other collieries 
of the district ; still it must be admitted that imthis respect South 
Wales is as a rule behind the North of England “ True they have 
a different + altogether there in the ent of 
ere 


collieries, but are many points that are welll worth copying 
by the mining engineers of South Wales. 

The inquest was opened on Saturday, before Mr. George Overton, 
coroner, and a panel of jury, and they have met daily since to 
formally inspect the bodies, 





completed for the whole length. 
line will be by the Board of Trade 
directors are not anxious, at this advanced season, to precipitate 
the opening, the heavy embankments on some lengths of it needing 
time for settling. 

COMMUNICATION BETWEEN PASSENGERS AND GUARDS. — On 
Monday last Colonel Yolland, of the railway department of the 
Board of Trade, spent several hours at Charing Cross Station in 
examination of the South Eastern Company’s system of communi- 
cation between passengers and guards, and between guards and 
drivers of trains in motion. To-day, we believe, he intends to 
avail himself of an opportunity of travelling on the line, to test 
the apparatus further while the train is on ef ee | at speed. 
We understand that Colonel Yolland expressed himself well satia- 
fied with the system as examined at Charing Cross, This inqui 
and the examination of other systems of communication, is 
made now in anticipation of a conference which has been 
between the Duke of Richmond, President of the Board of Trade, 
and the managers and engineers of railway companies in the 
course of the present month, with a view to the adoption of a 
uniform system. 

COMPRESSED FODDER FOR THE ABYSSINIAN EXPEDITION.—An 
interesting and rather novel mode of preparing fodder for the 
horses and mules of the Abyssinian expedition is now being i 
out on a large scale at the Globe Wharf, in the Mile End-road, 
the patentee of the process, Mr. E. J. Davis. Hay and oats, - 
cient for one horse during one day, are compres: together into a 
brick about l6in. by 9in, and about 5in. high. Eight of these 
bricks form a load for a mule, so an ordinary mule can carry a 
horse’s provender for one week. The materials of the bricks 
consists of hay, chopped up in any ordinary chaff-cutter, mingled 
with oats. The forage thus mixed up is supplied under the 
plunger of an hydraulic press, which squeeszes it into » bex with 
@ total pressureof 150 tons. Im order to prevent the elasticity of 
the hay from subsequently coming into action, the fodder, in bei: 
thus is first held in that state between plates clip 
together, and the whole is supplied into an oven, whereby the 
bricks take a 7 oe ~ one | ney 
bruised, the pressure of the plunger having been found quite suffi- 
cient for this purpose, The oom ee keep wy hy — in this 
way, being soundly packed y against the hygroscopic 
aieenes “of the a. The establishment of Mr. Davis = 
additious! imterest in our eyes from the fact that the first steam 
boiler on the patent safety principle of the Messrs. Howard ever 
set up im London is there working very sati ily. It is 
35-horses’ power nominal. We were surprised to find that so 

werful o boiler could be inte such a small space as 14ft. by 
(ft. 6im., including the briekwork. 

THe ExpLosion av? THe Rovat ARsenaL. — The inquest 
on the bodies of the five boys who were killed at the explo- 
sion in the laboratory about a month ago was completed on 
Wednesday. It will be remembered that at the time when the 
explosion occurred the boys were engaged in filling “ball cut 
down” cases, that is old ball cartridge cases shortened after firing, 
to be refilled as blank ammunition. The blank cartridges are 
charged with a pellet of compressed powder, somewhat like a rocket 
wrapped in paper, and this paper had to be removed in the present 
instance, owing to the difference in the gauge of the cut down 
cartridge cases and those expressly made for blank ammunition, 
At this time, therefore, a large quantity of these powder pellets 
with their paper coverings removed, was lying about on the benches 
-—as much as 331b. we believe. It was shown in the evidence 
that one of the deceased boys struck a loose percussion cap, which 
must have dropped out of its place in a cartridge, and the ex- 
plosion at once communicated with the powder charges, explod 
each tray singly. The unfortunate cause of the disaster was ki 
so we can = rely upon the evidence of those present who 
are well enough to be examined. The jury gave a verdict accord- 
ingly, but expressed their belief “‘ that such act was not mali- 
ciously done.” At the time of the accident the hospital aecommoda- 
tion at the Arsenal was shamefully small, but since then we under- 
stand that the requisite changes have been made, as well as in the 
dress to be worn by the emp/oyés in the laboratory. Colonel 
Boxer, moreover, has instituted certain changesin the manufacture 
of the cartridges which it is believed will render the various 
operations safer than heretofore. 


THE TRADE OF THE STAFFORDSHIRE Porrertes.—Martinmas, at 
which season the trade year of the Staffordshire Potteries closes, 
finds the china and earthenware manufacturers suffering from 
depression in every department of their business, Since May last 
the shipments to the United States have been very inconsiderable, 
and there is no prospect of a revival until next spring—a serious 
condition of things me so it is remembered that nearly two-thirds 
of the houses in the Potteries are e ed in the American trade, 
The following were the shipments earthenware to the six 
principal ports of the United Gtates, for the dates named:— 

fi. 


. 1867, 
Jan. Ist to Oct. 19th. Jan. Ist to Oct. 19th. 








New York .. «+ «+ «« 54,198 pkgs. ++ 41,355 pkgs. 
ee os ux oe ae = «= 54% 
oo ce ee 10,088 =, - 908T wn 
Baltimore eo c@ co co 1076 » co co co 108B op 
New Orieame 2. 1. co oc 8,900 we ce of 723156 yy 
San Francisco... «+ «+ 1,895 w» « » 3432 ( 
91,562 78,756 


F 


From this it will be seen that from the Ist of January 
middle of October of the present year the shipments were less by 
12,809 packages than those made in the corresponding period of 
1866, The depression in the trade with the United States has not 
been counterbalanced by any briskness in the home market, com- 
paratively few of the houses having been fully emplo The 
shipments to Canada have been few in number and in quan- 
tity. A fair amount of business has been done with Australia and 
New Zealand, which markets will no doubt , with 
assured increase in the population, enlarge their requisitions for 
English earthenware. The exports to the East Indies and Olina 
have been up to the average, but the total amount of 

done with that part of the world continues to be almost ridicu- 
lously small in proportion to the vastness of the populations by 
which it is inhabited. The wars in South America and Mexico 
have greatly lessened the ex to those rather im 
markets, and especially is this the case with Mexico, where fi 
business has been completely eee ee domestic 

and foreign intervention. The French Exhibition has beet: serviee- 
able to Messrs. Minton and Co., Messrs. Copeland, one or two 
other large houses, but it is questionable whether the district 





generally will share the advantage, many French and German 
manufacturers having brought into prominent notice a 
of great excellence, which can in alt probability be it 
our continental customers at a lower rate than is the 
case of English earthenware, 
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LOCOMOTIVES: EXHIBITED AT PARIS. 

















ay of grate, 3ft. 1°3in. 

Width of ditto, 3ft. 3in. 

Grate surface, 10} square feet. 

Height of fire-box, 4ft. 6"3in. 

Cubic capacity of — 434 cubic feet. 
Number of tubes, 1 

Length of tubes lil tube plates, 11ft. 5jfin. 
Interior diameter of tubes, 1°6in. 

Thickness of tubes, °079in. 

Tube heating surface, 812ft. 

Ditto ditto, fire-box, 49ft. 

Total ditto ditto, 861ft. 

Diameter of body of boiler, 3ft. 9°8in. 
Thickness of plate, ‘3lin. 

Working pressure allowed, 10 atmospheres. 
Volume of water in boiler, 109°3 cubic feet. 
Ditto steam ditto, 40. 














PASSENGER ENGINE BY KRAUSS AND CO., MUNICH. 


louie of smoke-box, 2ft. 4in. 
Width of ditto ditto, 3ft. 94in. 
Diameter of chimney, 13¥in. 


Diameter of cylinder, 14in. 


| Length of stroke, 22in. 
Number of wheels, 4. 

Ditto ditto, coupled, 4. 
Length of whee base, 8ft. sin. 


Diameter of driving and coupled wheels, 4ft. Llin. 


| Ditto of leading or trailing ditto, 4ft. llin. 

| Load on wheels, forward, 10 tons 183 cwt. 
Ditto ditto, second, 10 tons 18} cwt. 

Ditto ditto, third, 10 tons 184 ewt. 

Weight of locomotive working, 21 tons 17 cwt. 
Ditto ditto, light, 16 tons 6 cwt. 

Tractive force, 4 tons 154 cwt. 

| Adhesion at one-sixth, 3 tons 13 cwt. 
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MIXED ENGINE BY 


Length of grate, 4ft. 1°8in. 

Width of ditto, 3ft. 

Grate surface, 13 square feet. 

Height of fire-box, 5ft. 2*lin. 

Cubic capacity of ditto, 68 cubic feet. 
Number of tubes, 193. 

Length of tubes between tube plates, 10ft. jin. 
Interior diameter of tubes, 1°6in. 

Thickness of tubes, ‘lin. 

Tube heating surface, 824ft. 

Fire-box heating surface, 91ft. 

Total ditto ditto, 915ft. 

Diameter of body of aoe, 4ft. Ijin. 
Thickness of plate, *59in. 

Working pressure allowed, 9 atmospheres. 
Volume of water in boiler, 115°8 cubic feet. 
Ditto steam ditto, 55. 








M. R. HARTMANN, SAXONY. 


Length of smoke-box, 2ft. 2°6in. 

Width of ditto, 4ft. 14in. 

Diameter of chimney, 15in. 

Diameter of cylinder, 16in. 

Length of stroke, 22in. 

Number of wheels, 6. 

Ditto ditto, coupled, 4. 

Length of whee base, 14ft. 5in. 

Diameter of driving and coupled wheels, 6ft. 
Ditto of leading, 3ft. 4}in. 

Load on wheels, leading, 11 tons 43 cwt. 
Ditto ditto, driving, 11 tons 44 cwt. 

Ditto ditto, trailing, 11 tons 45 ewt. 

Weight of locomotive working, 33 tons 134 cwt. 
Ditto ditto, light, 30 tons 8 cwt. 

Tractive force, 2 tons 14} cwt. 

Adhesion at one-sixth, 3 tons 15 cwt. 
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MIXED ENGINE, PARIS, LYONS, AND MEDITERRANEAN RAILWAY. 


h of grate, 4ft. 0°36in. 
wit of ditto, 3ft. 4in. 
Grate surface, 13} square feet. 
Height of fire-box, 4ft. 3*lin. 
Cubic capacity of ditto, 57 cubic feet. 
Number of tubes, 158. 
Length of ditto inee tube aoe, 13ft. 14in. 
Interior diameter of tubes, 1°8 
Thickness of tubes, ‘079in. 
Tube heating surface, 982ft. 
Fire-box heating surface, 79ft. 
Total ditto ditto, 1061ft. 
Diameter of body of omg 4ft. 0°6in. 
Thickness of plate, *4 
Working pressure ‘towed, 75 atmospheres. 
Volume of water in boiler, 105 cubic feet. 
Ditto steam ditto, 61°5 








Length of smoke-box, 2ft. 64in. 
Width of ditto, 4ft. 

Diameter of chimney, Le a 
Diameter of cylinder, 163in. 


| Length of stroke, 22in. 


Namber of wheels, 6. 
Ditto ditto, cow led, 4. 
Length of wheel base, 15ft. lin. 
Diameter of driving and coupled wheels, 5ft. Llin. 
Ditto trailing ditto, 3ft. 74in. 
Load on wheels, leading, 10 tons 18 cwt. 
Ditto ditto, driving, 10 tons 18 ewt. 
— ditto, trailing, 6 tons 16} ewt. 
eight of locomotive working, 28 tons 124 cwt. 
Dit ditto, light, 25 tons. 
| Tractive force, 2 tons 134 cwt. 
| Adhesion at one-sixth, 3 tons 16 cwt. 








LOCOMOTIVE BY THE BORSIG COMPANY, PRUSSIA. 


Length of grate, 5ft. Sin. 

Width of do., 3ft. 3in. 

Grate surface, 17°73 a are feet. 

Height of fire- box, 3ft. 5°3in. 

Cubic capacity of ditto, 6l cubic feet. 

Number of tubes,j194. 

— of tubes between tube plates, 11ft. 
in. 


Internal diameter of tubes, 1°6in. 
Thickness of tubes, ‘lin. 

Tube heating surface, 928ft. 

Ditto ditto fire-box, 72°5ft. 

Total ditto ditto, 1000°5ft. 

Diameter of body of boiler, 4ft. 4in. 
Thickness of plate, *45in. 

Working pressure allowed, 9 atmospheres. 
Volume of water in boiler, 113°3 cubic feet. 
Ditto steam ditto, 64°5. 


Length of smoke-box, 2ft. 4!in. 

Width of ditto, ——. 

Diameter of chimney, 13°22in. 

Diameter of cylinder, 16in. 

Stroke, 22in. 

Number of wheels, 6. 

Ditto ditto, coupled, 4. « 

Length of we base, 13ft. 4}in. 

Diameter of driving and coupled wheels, 5ft. 
Ditto of leading ditto, 3ft. 6jin. 

Load on wheels, forward, 12 tons 5 cwt. 
Ditto ditto, second, 11 tons 15 cwt. 

Ditto ditto, third, oT tons 5 cwt. 

Weight of locomotive working, 35 tons. 
Ditto ditto, light, 31 tons. 

Tractive force, 3 tons 5 cwt. 

Adhesion at one-sixth, 3 tons 17 cwt. 
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MOUNTAIN LOCOMOTIVE BY HASWELL, VIENNA. 


Length of grate, 4ft. *25in, 

Width of ditto, 2ft. 11in, 

Total grate surface, 13 square feet. 

Hetght of crown of fire-box over fire-bars, 4ft. 
6in. 

Size of fire-box, 62°1 wie feet. 

Number of tubes, 158 

Length of tubes between tube plates, 144ft. 

Internal diameter of tubes, 2in. 

Thickness of tubes, ‘O79in. 

Heating surface’of tubes, 1240 square feet. 

Ditto ditto, fire-box, 78 square feet. 

Ditto ditto, total, 1318 square feet. 

Mean diameter of bc ody of boiler, 4ft. 

Thickness of plate, ‘lin. 

Working pressure permitted, 7 atmospheres, 


Width of ditto, 5ft. 84in. 
Internal diameter of funnel, 164in. 
Diameter of cylinders, 18° 15in, 
Stroke, 24°9in. 
Number of wheels, 10. 
Ditto ditto, coupled, 10. 
Distance between leading and trailing wheels, 
| 19ft. 3}in. 





| Diameter of driving or coupled wheels, 3ft. 3 ‘37in. | ; 


Ditto of leading or trailing ditto, 3ft. 3°37in. 
| Weight on leading axle, 9 tons 4 cwt. 
| Ditto on driving ditto, 9 tons 2 ewt. 
| Ditto ditto, 8 tons 15 ewt. 
Ditto ditto, 6 tons 5 cwt. 
| Ditto on trailing wheels, 9 tons 2 cwt. 
Total weight of locomotive working, 42 tons8 cwt. 


Cubic feet of water contained in boiler (3in. over | Ditto ditto, empty, 38 tons 12 ewt. 


crown of fire-box), 115°8 cubic feet. 


Amount of steam space in boiler (ditto ditto), 60 | 


cubic feet. 


Length of smoke-box, 2ft. 74in. 


Tractive force (counting 65 per cent. of effective,) | 


6 tons 8 cwt. 
| Adhesion, at one-sixth, 7 tons. 








PASSENGER) ENGINE?FOR RUSSIA, BY SIGL, OF VIENNA. 


Length of yrate, 3ft. 7‘3in. 

Width of ditto, 3ft. Sin. 

Total grate surface, 14 square feet. 

Hei * of crown of fire-box over fire-bars, 4ft. 
641 


| Capacity of fire-box, 54°5 cubic feet. 


Number of tubes, 150. 

Length of tubes between tube plates, 14ft. 3in. 
Internal diameter of age 2in. 

Thickness of tubes, ° 

Heating surface of Ae cg 1090 square feet. 
Ditto of fire-box, 81 square feet. 

Ditto total, 1171 square feet. 

Mean diameter of body of boiler, 4ft. 2°14in. 
Thickness of plate, ‘59in. 

Working pressure permitted, 9 atmospheres. 


Cubic feet of water contained in boiler (3in. over 


crown of fire-box), 118°64 cubic feet. 


Amount of steam space in boiler (ditto), 36 cubic 


feet. 


| Length of smoke-box, 2ft. 94in. 

Width of ditto, 4ft. 

Internal diameter of funnel, 15°35in. 

Diameter of cylinders, 16in. 

Stroke, 24°9in. 

Number of wheels, 6. 

Ditto, coupled, 4. 

Distance weld leading and trailing wheels, 
11ft. lin. 

Diameter of driving or coupled wheels, 5ft. 1fin. 

Ditto of 1 g ditto, 4ft. 2in 





| Weight on 1 g axle, 103 tons. 
Ditto on driving ditte, 11 tons. 
| Ditto ditto, 11} tons. 
| Total weight of locomotive working, 33 tons. 
| Ditto ditto ditto empty, 29 tons 5 cwt. 
| Tractive force (counting 65 per cent. as effective), 
tons 11 cwt. 
Adhesion at one-sixth, 3 tons 15 cwt. 
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SINGLE-WIRE TYPO-TELEGRAPH. 


BY®J. HAWKINS SIMPSON, BUCKINGHAM STREET, ADELPHI. 
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THE recently perfected rotary printing telegraph of Mr. J. 
Hawkins Simpson appears likely at no distant date to be called 
into requisition to meet the growing requirements of electro- 
telegraphy, and we propose therefore to describe the system of 
this inventor somewhat in detail. Though not necessarily an 
electro-chemical telegraph—since, by a modification of the appa- 
ratus, Mr. Simpson can print in ink or emboss the characters 
upon paper—the present instrument follows, in the natural 
sequence of invention upon the electro-chemicai telegraph of 
Alexander Bain, the copying telegraph of F. C. Bakewell, and the 
typo-telegraph of Bonelli. The last-mentioned electrician, whose 
decease we have so recently had to record—the inventor of the 
electric loom as well as of the typo-telegraph—was the first “to 
marry the art of Guttenberg to the discovery of Volta,” by the 
use of type; and his system was for a considerable period in 
operation between the stations of Manchester and Liverpool. 
The commercial failure of this system, as there applied, was due 
to several causes, amongst which the necessity for the use of 
several wires is one of the most obvious. This is sufficiently 
shown by the fact of Signor Bonelli having subsequently turned 
his attention to the construction of an instrument by means of 
which type could be printed from at a distance by the use of one 
wire only. An ingenious instrument of this kind was actually 
devised, and was not long since exhibited in London by this tele- 
graphist; but the modus operandi by which the result in question 
can most perfectly and readily be effected appears to have been 
foreseen and secured by patent as early as 1864 by Mr. Simpson. 
The original idea of the typo-telegraph is one of extreme sim- 
plicity. If a row of metal t be connected with the positive 


When one wire only is to be used for the typo-telegraph the 
problem becomes somewhat less simple; still it is obvious that— 
the characters being imprinted in several separate portions, con- 
stituted by dots and dashes—it is possible to reproduce each por- 
tion of a letter, or of a series of letters, successively, by means of 
the one wire; and, by a synchronous motion, to cause these por- 
tions to become arranged symmetrically in the form of the cha- 
racters of the type. Thus, by means of styles disposed helically 
around the periphery of a wheel or “ printer” at each station 
respectively, which styles pass over the curved surface of a 
“desk” holding type or prepared paper, Mr. Simpson is able to 
print a message of thirty words at each revolution of the printers, 
by allowing the styles to come successively in contact with the 
type and paper, as well as with the line wire, and conse- 
quently to print the message in five, three, or two instalments of 
a portion of the letters, according tw the description of type used, 
which may necessitate the passage of five, three, or two styles to com- 
plete the letters in each of the six lines in which the message is 
set. When type is used which is developed by the passage of 
three styles, the characters are printed as in Fig. 6, and in the 
second impression of the word “instrument,” Fig. 7. 

The above will probably enable the reader to realise the general 
principle upon which the construction of the single-wire typo- 
telegraph is based; but a great amount of contrivance and 
labour have been expended in carrying out this principle in 
practice, in such a manner as to obtain an entirely satisfactory 
result. The object of the inventor has been not merely to con- 
struct a scientific curiosity, but to supply a typo-telegraph 
| working upon good mechanical principles, not liable to get out 
pole of a voltaic cell or battery, and a strip of paper, prepared | of order, and generally able to satisfy the utmost requirements 
with iodide of potassium and starch, with the negative pole, the | of an extended and cheapened telegraphic service upon the most 
characters may be printed at a distance bysimply passing the oppo- | important and crowded circuits. 
site ends of five or more wires respectively over the type and paper |_ Fig. 1 gives a front view of the printer, showing the styles 
the extremities of the wires being disposed transversely to the | bracketted upon its periphery, the revolving desk-wheel, with its 
latter, and the motions at each terminal being synchronous, or | arrangement of an eccentric and levers for automatically securing 
approximatively so. In this case the characters will be completed | and relinquishing the desk d, which holds the type or prepared 
seriatim by one passage of the “ combs” formed by the ends of | paper; one of the electrical contacts at p (the other isa frictional 
the separately insulated wires, and, if five wires be used, the | contact upon the surfaceof the desk, andisshownin Figs. 2,3,and 
letters will appear as in the first impression of the word “instru- | 4); and at can arrangement termed a “ cast,” or “throw,” which 
ment” in Fig. 7. | enables the operator to rectify any deviation from isochronism in 
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the motion ot the wheels at the transmitting and receiving 
stations respectively, by slightly moving the desk about the axis 
of the printer. An end view of the transmitting and of the 
receiving apparatus, giving the same details, is shown in Figs. 2 
and 3, and a plan of either apparatus in Fig. 4. Fig. 5 repre- 
sents the arrangement of an eccentric and compound levers in 
the desk-wheel, by which the desk is secured and released as the 
wheel rotates. The printing wheels, which are about 42in. in 
‘ameter, are furnished with broad spoke-flanges, to prevent the 
effect of vibration. f 

As already stated, a telegram of thirty words is printed at each 
revolution of the printer. The number of revolutions per minute 
varies from one to three, according to the distance between the 
stations, or, rather, according to the inductive capacity of the 
(overland) wire. The apparatus rotates without any intermis- 
sion, the type-boxes and paper being changed without stopping 
the instruments. By a recently-patented modification one pair 
of instruments can be arranged to send simultaneously two or 
more different telegrams by the employment of several “desks, 
each connected with a separate line-wire and battery. 

Three different descriptions of type have been employed by 
Mr. Simpson in the experimental trials of his instruments, viz. :— 

1. Type similar to that used by_Signor Bonelli, and developed 
by the passage of five styles. A fac simile of the printing from 
this type is shown in Fig. 7, on the first line. : : 

2. A three-column type, patented by Mr. Simpson in April, 
1864, the letters of which are developed by the passage of three 
styles only. A fac simile of the printing from this type is shown 
in Fig. 6, and also in Fig. 7, on the second line. The object in 
employing this type, and others differing from that originally 
used, is to augment the speed of signalling, more especially in 
long overland or in submarine lines, by reducing the number 
of elementary signals, or intermissions of the current, requisite in. 
printing a message. The reduction of these elementary 
effected by means of this type, as compared with that above 
mentioned, amounts to about 300 in an ordinary telegram 
of thirty words. The present type allows of a saving of 
two-fifths in the number of styles employed, and developes 
the alphabet by means of 110 distinct currents or elementary 
signals, whereas the Bonelli type requires 184 of these in-~ 
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termissions. 3. A two-column type, patented by Mr. — in 
1867, and designed especially for te long overland or for sub- 
marine circuits, in which the period of time n for the 
production of an elemen signal is augmented by inductive 
retardation. The form of the letters in this type is shown by the 
following woodcut:— 


ABCDEFGHILKLMNOPOQR 


(ECHEFLRIIJELERATIE 


TUVWXYZ P 


BURGE: 


DOUBLE COLUMN ALPHABET FOR SUBMARINE OR LONG OVERLAND LINE. 


The number of elementary signals required to print this 
alphabet is only 65, or seventeen less than the number required 
to print the Morse alphabet of dots and dashes. Although the 
messages printed in these characters would doubtless require to 
be transcribed for the general public, it will be seen that the 
present alphabet can easily be learned and read by those requir- 
ing to use it. Two styles only are in this case employed in 
printing; and, owing to its simplicity, and to the fact of all the 
letters occupying equal spaces, this alphabet offers peculiar 
facilities for the detection and rectification of any error arising 
from an accidental derangement of the printing machinery. 

The isochronous revolution of the two wheels at the opposite 
stations is secured by means of a governor of a peculiar and 
novel construction, which is necessarily one of the most impor- 
tant portions of the apparatus. This governor merits a particular 
description, which, at a future period, we may be enabled to 
give; but, as it may probably form the subject of a separate 
patent, we can at present only state that it is due to the joint 
labours of Mr, Fleeming Jenkin, F.R.S., Mr. Simpson, and Mr. 
F. H. Ricketts, and appears likely to fulfil very perfectly the 
object for which it has been devised, being second only, in its 
kind, to the beautiful acoustic regulator of Professor Hughes. 

The solutions hitherto used for preparing tue printing paper 
are of two kinds—the iodide of potassium, with starch paste, 
which prints quickly, and with small battery power, but gives 
only a fugitive impression; and the nitrate of manganese, which 
requires higher battery power and prints more slowly, but affords 
a permanent impression. These solutions were both used in the 
typo-telegraph of Bonelli; but a series of experiments recently 
made has resulted in the discovery of one or two solutions which 
appear to combine the advantages of those above mentioned, and 
which, should they not be found in practice to possess disadvan- 
tages of their own, will answer most perfectly the purpose in 
view. 

By the device of an envelope constructed with an aperture, 
through which may be read the address of the person to whom a 
telegram is sent, as printed by the instrument, the necessity of 
copying this address upon the envelope is obviated by Mr. Simp- 
son, who attaches considerable practical importance to this in- 
novation, This portion of the telegraphic routine established by 
the inventor not only, in fact, economises the labour of the 
telegraph clerk, but avoids a frequent source of error by mis- 
direction of the telegram, illegible writing, &c. This system of 
course applies only when the telegram is sent out as printed by 
the instrument. 

Che present system of transmission has mainly in view, we 
believe, the service, between important stations, of a Government 
postal telegraph, a scheme which has recently been under discus- 
sion, and which appears likely at some period to become realised, 
The inventor proposes also to supply companies owning long 
lines or submarine cables with instruments which will probably 
enable them to transmit messages with greater speed and accu- 
racy than heretofore. 

The instruments at present under trial have been constructed 
by Messrs, Elliott Brothers, who have been engaged upon them 
for nearly three years. 





LAW INTELLIGENCE. 
COURT OF CHANCERY, 
(Before Sir W. P. Woov.—November 12th, 1867,) 
BLAKE tv. ARCHER, 

Mr. Grove, Q.C., Mr. Gifford, Q.C., and Mr. Lawson appeared 
for the plaintiff; Mr. Manisty, Q.C., Mr. Druce, Q.C., and Mr. 
Aston for the defendant. 

This was a suit for an injunction to restrain the defendant from 
infringing a patent taken out in 1858 for an improved method of 
crushing stones, for the use of roads and other purposes. On the 
part of the defendant it was contended that the principle of plain- 
tiff’s machine was known and carried out in previous specifications; 
secondly, that it was simply for the purpose of crushing or pulver- 
ising hard substances, whereas the defendant’s invention was in- 
tended to facilitate the breaking of stones into convenient pieces 
for road making; thirdly, that the principles of the two machines 
were entirely different. 

Mr. Grove, in introducing the case for the plaintiff, said that in 
no previous invention had the principle ot Blake’s patent been 
employed, The specifications relied on by the defendant consisted 
of adaptations of a cylindrical pestle set on a shaft, and working 
with a partially rotary motion. But the invention of the plaintiff 
was wholly ditferent, as it consisted of a pair of corrugated jaws, 
one or both of which might be movable, and the crushing was pro- 
duced by a forward and backward motion. The aperture at the 
top was large, but at the bottom it was narrowed so that only 
stones of the required size could fall out. He called 

Henry Roland Marsden, examined by Mr. Gifford, who said he was 
one of the plaintiffs in this case. He first introduced his stone- 
breaking machine into England at the Exhibition of 1862, since 
which time he had sold upwards of 500 in all. The machine, as 
now made and sold, ditfered slightly from that mentioned in his 
specifications, as he improved upon his original plan about six 
months after obtaining his patent. He had seen Mr. Archer’s 

hine, and idered it had all the essential qualities of Blake’s 
patent, although it was claimed as a new invention. 

Cross-examined by Mr, Manisty: In the original machine the 
motion was communicated from the bottom, but in order to make 
it simpler he had altered it, and the motion was now derived from 
the top. He had always put corrugations more or less sharp, 
according to the kind of work needed. The effect of the original 
machine was not to pulverise the stones, for he had made some of 
the best roads in the United States with it. The movable jaw 
was made in several pieces for the purposes of transportation, as 
its great weight rendered it otherwise extremely inconvenient. 

_Mr. Robert Mallet, examined by Mr. Lawson, said he was a 
civil engineer, and was tormerly president of the Institute of 
Civil Engineers of Ireland, As far as his knowledge extended 
Blake’s was the first machine successfully used for the purpose of 
stone-breaking, though many attempts had been made to apply to 
road-making machinery originally intended for crushing ores. The 
specifications by Grose and Hamilton differed entirely from that 
of the plaintiff, for in the latter only was the principle adopted of 








having two vertical jaws, one or both of which oscillated to and 
fro. Whether one of these jaws was made up of several pieces 
or was only in one, the result produced would be the same, 

Mr. James Nasmyth, examined by Mr. Gifford, said he was the 
inventor of the hammer which bore his name. In all previous 
specifications the result was attained by crushing surfaces sliding 
past each other, whereas in Blake’s it was produced by the 
approach and recession of two vertical jaws not ing each other. 
the effect of removing the fulcrum from below and placing it 
above would be to increase the pressure when the stones were first 
put in, and that was the time when the greatest pressure was 


“ian other witnesses were then called to prove that the effect 
of Blake’s patent was not to pulverise, but to break the stones 
into the sizes required for road-making, after which 

Mr. Manisty addressed the Court on behalf of the defendant. 
He said the case was so simple that he should have thought it 
could have been disposed of by a mere inspection of the models, 
without the necessity of calling any witnesses. Prior to the date 
of the plaintiff’s patent hard substances had been reduced to smaller 
ones by means of stamps or rollers, as a reference to Hamilton’s 
specifications would show; that the idea of having two surfaces 
converging towards each other more or less roughened, or more or 
less different in form, did not originate with the plaintiff. The 
plaintiff must have known this, otherwise he would have put for- 
ward avery different claim from that which he had advanced. 
He did not claim the principle of using two surfaces, or two jaws, 
both movable, or one movable and one stationary, but he did claim 
“a peculiar arrang t ani combination of mechanism for 
breaking or crushing stones for roads and other purposes, and for 
crushing quartz and other hard substances containing minerals,” 
It was simply a “* peculiar arrangement of mechanism” to which 
he was entitied, and if the defendant had another peculiararrange- 
ment to effect a similar, or it might be a different purpose, surely 
they might both stand together. He could not be guilty of an 
infringement unless he had imported into his machine that which 
was the essence of the plaintifi’s. Blake’s patent was simply for 
crushing, not for breaking stones, and the object of the defendant 
was the very reverse—to obtain a machine which would carry into 
effect the principle involved in the old method of the hammer and 
the hand. He would call practical men to prove that the machine, 
as specified, was perfect.y useless for the purpose of breaking 
stones for the road. If there had been any infringement at all it 
was the plaintiff who had infringed the defendant’s patent by 
altering his original specifications, and making the wavy corruga- 
tions otf the movable jaw sharper than they were intended to be 
made at first. 

Mr. W. Spence, examined by Mr. Ashton, said he was a con- 
sulting engineer and patent agent of twenty-eight years’ 
experience; it had been his practice since that time to compare 
inventions and describe them. With regard to Hamilton’s specifi- 
cations the effect would be tu leave a space at the bottom for the 
issue of portions of stone broken—but not pulverised—and any 
workman would so understand the description. He looked upon 
the defendant’s operating instrument as a double system of 
hammers, while the plaintiff's was a movable jaw in one piece, 
however corrugated. ‘he essential difference between the two 
methods was that while in the one case the area of the space 
between the jaws was necessarily altered by the movement of the 
movable jaw, in the other case, while there was the forward 
action, there was also a corresponding retreat to prevent an undue 
amount of crushing. 

Thomas Archer, examined by Mr. Aston, said he was the 
defendant in this case. He had paid attention to the principles 
of constructing machines for breaking stones for upwards of 
seventeen years. ‘Lhe best mode of breaking stones for macadamis- 
ing purposes was the old method of hand breaking, because the 
stones were then split not crushed, and, consequently, there was 
but little waste. He had taker out three patents, one in December, 
1364, the second in February, 1867, and the third July, 1867. It 
was the second of these that was now in dispute. Instead of 
vertical jaws he had employed vertical cleavers, one series of 
which went forward wiule the other series receded, and the 
stone was split between the cleaver and the point of the jaw. 
The great ditference was that in the machine patented by the 
plaintiff a crushing motion was produced, while in his own a 
cleaving motion was caused. He had seen the plaintiff's machine 
at the Agricultural Lxhibition, at Newcastle, in 1863, and his first 
patent was obtained in 184, but he had not got his idea from 
what he there saw. Still he could not say that if he had never 
seen Blake’s machine he should have invented his own. 

Mr. Burt, examined by Mr, Manisty, said he was a member of 
the firm of Freeman and Burt, and was largely engaged in making 
and repairing roads. Archer’s machine approached most nearly to 
the principle of the hammer and the hand, Blake’s patent 
pulverised the stones too much, and made them into thin slices or 
flakes. This effect was no doubt produced by advancing the one 
entire jaw against the other. ‘The stones thus (broken were unfit 
for road-making purposes. 

Mr. C. Hamil, examined by Mr. Manisty, said the was manager 
of the Mount Sorrel Company’s granite works, employing between 
six or seven hundred men. He had seen Mr. Archer’s machine 
at work, and as he had used Blake’s patent for several years he 
was able to compare the working of the two. He considered that 
the former produced a stone more cubical then the latter did, 
while the amount of dust was much less. 

Mr. Manisty, in summing up the case for the defence, said 
it was evident that the defendant's was not a colourable evasion of 
Blake’s, but was really a different thing, producing a different 
effect, as its object was to be break the stones, while the other 
machine simply crushed them. 

The Vice-Chancellor said the defendant’s case would not rest 
upon the plea of the plaintiff's patent being useless for the pur- 
pose for which it was intended, because Mr. Marsden had stated 
that he had used the machine for road-making in America; and 
Mr. Hamil distinctly said that he had employed it for crushing 
stones for macadamising before it had been improved by sharpen- 
ing the corrugations or ridges. Nor would it do for the defendant 
to say that his machine was a better one than the plaintiff's, be- 
cause a patent of improvement could not be used until the original 
patent had expired. It was perfectly legitimate, however, to say 
that his improvements were of such a character as to make his 
machine an entirely different one from the original. The plaintiff 
in his specifications stated that his apparatus consisted essentially 
of a pair of vertical jaws, the one being fixed and the other 
movable, or, if desired, both might be movable. Those jaws had 
their acting faces corrugated vertically, and such acting faces 
were made converging downwards one towards the other, so that, 
whilst the space between them at the top was sutliciently large 
to receive the stones or other hard substances in an unbroken 
state, the space between the jaws at the bottom was only suffi- 
ciently large to allow the fragments to pass through after they 
had been crushed or broken to the required size. He stated 
further that a powerful vibration should be imparted to one or 
both of the jaws by any convenient arrangement of levers worked 
by a crank on the main shaft. ‘Therefore, he only claimed the 
apparatus consisting of the two jaws as described, placed as de- 
scribed, corrugated, and made to vibrate. With regard to Hamil- 
ton’s patent, that was to roll or grind by means of a round sort of 
pestle in a mortar, the sides of which did not, of course, fit closely 
to the pestle, but got wider as they approached the top, That 
machine was most essentially ditterent from Blake’s patent, 
for the greater part of that operation was to grind to 
powder, whereas the plaintiffs was entirely for the pur- 
pose of breaking and then letting the fragments drop out of 
the pair of jaws. It was an important point in the matter that 
the defendant himself fairly said that he saw the plaintiff’s inven- 
tion in 1863, and that he produced his own machine the very next 
year. No doubt the defendant’s machine was a very useful one, 
and Mr. Burt thought that it was an improvement on Blake’s; but 








after all there ee er ree ae 
two plates sloping downwards, one of which advanced 


with an oscillating motion, while the aperture was like an inverted 
tent with a space below, through which the materials could be 
made todrop. The defendant’s invention had every single element 


which the plaintiff's had, thoug haps there might be also some 
— He should th : ore find for the plaintiff on all 
e issues, 


The motion for injunction stands over till Monday. 








WEAR AND TEAR OF RAILS—A NEW PATTERN. 
THE three + items in rail expenditure consist of the 
traffic charges rondbing te hens vo Ave § locomotive power, and 


maintenance of way and works; ee ee ee 
legitimately beneficial effect upon dividends must be made in one 
or other, or all, of these departments. If 





thing more om 
of the name of permanent way could be laid, the companies wo 

be able to deal satisfactorily with the open capital account difficulty, 
by closing the account—after their lasting way is laid—and by 
guaranteeing a good dividend for all time to come. The total 
working expenditure of the railways of the United Kingdom is 48 
per cent. upon the gross receipts. The amount of the expenditure 
tor 1865—the last Board of Trade return—was £17,149,073; of 
which £3,140,718 was for maintenance of way and works, or 18°31 
per cent. of the whole expenditure. 

There are few departments of statistics in which the doctrine of 
averages can be applied with less satisfaction, and with a more 
vague result than in relation to the life of a rail. The conditions 
which affect tie duration of the rail are, it need not be said, very 
varied as regards the extent and character of the traffic, weights, 
and the speeds at which they are carried, and other circumstances; 
and in addition to these the more embarrassing and difficult matter 
of difference in the quality of the rail operated upon. In 1849 
Captain Huish presented two elaborate reports to the directors of 
the London and North-Western Company on the deterioration of 
rolling stock and of permanent way. The reports were pains- 
taking documents based upon a searching review of all the data 
then available, which consisted mainly of the experience of the 
London and North-Western, and which was necessarily limited. 
Most of our readers will be acquainted with the masterly and 
exhaustive paper read to the Institution of Civil Engineers upon 
this subject last year by Mr. Price Williams. The enormous mass 
of facts collected with so much labour by Mr. Williams, and 
manipulated so skilfully, guide to tolerably satisfactory conclu- 
sions on some points in relation to the wearing powers of a rail of 
the same quality when subjected to varied influence, as to weights, 
speeds, and desc: iptions of rolling stock passing over it; but there 
is another important element in the problem in relation to which 
Mr. Williams could not, in the nature of the case, be expected 
to find data, namely, the quality of the rail. 

Captain Huish came to the conclusion in his report that with 
the weights and speeds then run, the average duration of a rail 
was between twenty and thirty years. From this average the 
range is very wide—especially on the downward side. We notice 
that about that time others interested in the question of 
permanent way had been giving attention to the facts of the case, 
and amongst other published results of the period, that the rails 
of the Leicester and Swannington—a mineral line—were worn 
out after the line had been fairly at work for seven years. In our 
own time, in certain situations, the ordinary rail scarcely lasts for 
seven months. The trying nature of the incessant traffic may be the 
principal cause of this rapid destruction, but the quality of the 
rail has, doubtless, something to do with it also. Rails are now 
contracted for at from little over £5 per ton, whereas the price 
was above double in the earlier days. It may be assamed that 
there is some relation between the prices and quality of the rails 
laid, and that the rapid destruction may be attributed in part to 
the inferiority in quality; in some trying situations the lowest 
quality of rails now produced would not stand the traffic for a 
month. The rails laid on the Charing Cross line have not been 
low-priced, but they have, nevertheless, needed renewal through- 
out in the course of the first two years after its opening. At 
Cannon-street, we believe, in the first year of traffic, nearly 100 
tons of railsnzeded renewal. On this line, as on others bearing a 
metropolitan trafiic, the tear and wear is excessive. 

We hear that a compound rail has been contrived by Mr. 
Peter Ashcroft, the engineer of the South-Eastern Company, 
which is to be laid on the Charing Cross section, The results of 
the trial of this new pattern will be looked for, it may be 
supposed, with considerable interest by railway engineers. The 
rail is of Bessemer or puddled steel, single-headed, and 441b. to 
the yard. It is supported on cheeks of rolled iron 2fin. high by 
jin. thick, with a base of 2fin. to each cheek. The flange is 
reduced in thickness on the outer edge, and strengthened by a 
bevel in the angle. The cheeks are 67 ib. to the yard, which will 
give 106 tons of compound rail to the mile. Chairs are, of course, 
superseded by this mode, as the bound rail will be laid con- 
tinuously on longitudinal sleepers. The three parts will be bound 
by jin. bolts through drilled holes at 18in. between centres. The 
rail will be fastened by spiked trenails—through drilled or clean- 
punched holes--at 2ft. Yin. between centres. To perfect the 
binding of the parts and the bearing of the rail, the cheeks will 
be serrated on the inner face, and there will be corresponding 
serrations on the neckof the steelrail. If these can be rolled with 
suilicient cleanness and accuracy, the binding and bearing will be 
perfect. It will be seen that this rail affords perfect facility for 
fishing, which can be done by either two or three laps, It has 
been doubted whether this rail can be readily adapted to curves; 
if it is, as we have been informed is the case, as easily and 
correctly bent as the ordinary rail, it should possess, among other 
advantages, that of reducing to a minimum the weight of steel re- 
quired in the first instance, and the weight cast as waste metal in 
renewal. ‘Time will tell whether this is to be the model rail for 
permanent way. 








A CANNON WITH A History.—The old cannon lying at the corner 
of Eighth and E streets, to which reference has heretofore been 
made, is still an object of curiosity, though but few are aware of 
its singular history, or the important part it played ina heavy law- 
suit a tew years ago. It appears that the gua was purchased about 
ten years ago by Mr. John Chambers, a well-known resident of 
this city, who conceived the idea of strengthening heavy guns by 
bands at the breech. Determined to try the experiment he sent 
the gun to Baltimore, had the breech cut down, and five iron 
bands placed on it. 1t was then sent to the Navy-yard in this 
city, and tested with repeated charges. It was found to be a 
superior weapon in point of resistance to the strain of rapid 
firing. Receiving no encouragement from the officers of the navy, 
who made nofavourable report upon the gun, and having expended 
a considerable sum of money, Mr. Champers discontinued the ex- 
periments, and eventually sold the weapon, and it fell into the 
hands of a junk dealer on the island, who removed the breech and 
knocked off the bands. About six years ago Mr. Treadwell, of 
Boston, sued Parrott, the inventor of the gun bearing his name, 
for an infringement on his patent, the suit involving the sum of 
six hundred thousand dollars. Mr. Parrott, desiring to prove that 
Treadwell was not the first inventor of the plan of strengthening 
guns by bands at the breech, procured the gun above referred to. 
Mr. J. 8. Hollingshead, who took the depositions in the case, had 
the gun brought to his office as an exhibit in taking testimony. 
Vhe suit resulted in favour of Parrott, as Treadwell could not 
prove that his invention was original. The case was concluded, 
but the gun, which had been purehased by Mr. Parrott, was allowed 
to remain in its present position. As the gentleman before whose 
office it lies isa well-known advocate of the temperance movement, 
some of the temperance men have dubbed the gun ‘* Temperance 
Battery.” Such is the singular history of this weapon, as 
given by a gentleman conversant with the facts.—Washington 
Chronicle, 
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RAILWAY MATTERS. 


Ir is stated that Messrs. M’Candlish and Co. are the contractors 
for the proposed Honduras Interoceanic Railway. 

Tue London, Chatham, and Dover Railway Company have 
opened a new station in Grosvenor-road, Pimlico, not very far 
from the Chelsea suspension bridge. 

Mr. EDWARD TYER had an interview on Tuesday with the Duke 

. of Richmond at the office of the Board of Trade, and exhibited his 
recent improvements in train-signalling telegraphs, 


On Friday night, at the Chester station, two trucks. 
one loaded with paraffin oil and the other gardeners’ tools and 
brushes, became ignited. The one containing the oil was com- 
pletely destroyed and the other partially so. 

Two frei trains on the Erie Railroad ran together near 
Nunda on night the 17th ult. Both engines and ten 
= were thrown the - and smashed. Walter 

ilder, a fireman, was instantly killed, and a brakesman was 
severely injured. 

THE Victoria Station and Pimlico Railway Com offer to 
convert their outstanding debentures into a sostell 4} per cent. 
debenture stock, or to pay them off at once in anticipation of their 
due date. The debenture stock ranks as a first moi upon the 
undertaking, the open stock of which stands at 70 per cent. 
premium. 

_At the Horsham station, on the Mid-Sussex line, on Friday 
night, as the Steying goods train came in, the guard of that train, 
named Still, got out of the right-hand side of the brake van, and 
was in the act of crossing the down line, when the 7.25 train 
from Three Bridges arrived, and struck the guard a violent blow 
on the head, causing instantaneous death. 

At the meeting of the Great Eastern on Friday resolutions were 

sed authorising arrangements with the Kast Anglian and 
orthern and Eastern Companies for dispensing with the appoint- 
ment of directors to represent them at the Great Eastern Board; 
and authorising an application to Parliament for power to sanction 
and confirm these arrangements, and for bling pany to 
reconstitute the board. 

On Friday evening, when the train from Manchester to York- 
shire, due at Middleton Junction at seven o’clock, was approaching 
the latter station, one of the passengers became suddenly ill. The 
symptoms were so alarming that it was deemed necessary to 
remove him to one of the waiting rooms, where he expired shortly 
afterwards. The deceased’s name is Holt, he is a picker maker, 
and belongs to Todmorden. 

Four men, named Robert Martin, a beerhouse-keeper; William 
Underwood, railway labourer; John Jackson, pointsman; and 
Denis Parkins, foreman shunter, have just been apprehended by 
the police, and remanded by the Loughborough bench of magis- 
trates, on a charge of committing a series of robberies of drapery 
to a considerable amount from railway trucks while standing at 
Syston junction of the Midland Railway, near to Leicester. The 
four prisoners have been remanded for a week, bail being in the 
meantime refused, 

THe report of the Madras directors alludes to the continued 
steady progress of the undertaking during the past half year. No 
further extension of the north-west line has taken place, but a 
section of about thirty-two miles of it, in advance of the present 
terminus at Mood: ,is so far completed that sabeel trains 
are running over it, and as soon as the bridge over the Chittra- 
vutty river is finished, this additional section will be opened for 
traffic. The railway will then extend to within thirty miles of 
Gooty, and will be ready, it is hoped, to bring down the cotton 
crop of that and the adjoining districts in the beginning of the 
year. 

THE Railway Companies Act of last session contains an impor- 
tant clause, giving to the shareholders a control through the audi- 
tors, and imposing on the auditors a responsibility which they 
never had before, It is a striking fact that—as far as we remem- 
ber—the auditors have never discovered, or, at any rate, disclosed 
any one of the numerous cases of forgery of stock, false returns to 
the Board of Trade, payment of unearned dividends, charging of 
revenue expenses to capital, or any other of the various forms of 
“ cooking” accounts by which shareholders have been lured to 
ruin by their directors. Henceforth the auditors will not have the 
excuse, when actions are brought against them for neglect of duty, 
that they had only to certify such accounts as were presented to 
them by the directors, 


AN accident occurred soon after noon on Tuesday, at the Smeth- 
wick junction of the new Stourbridge Railway. A passenger train 
leaves Snowhill, Birmingham, at ten minutes past twelve, and unites 
at Smethwick with a train from New-street station. On Tuesday 
the New-street train came into the junction at too rapid a rate, and 
overrunning the points came into collision with the Snow-hill train 
which arrived at the some moment. The drivers reversed their 
engines, and prevented the passenger carriages being injured ; but 
the engines themselves crashed into each other and were greatly 
damaged. The passengers were much alarmed, but, except the 
we | shock, no personal hurt was sustained. The line was 

locked for two or three hours afterwards. 

THE directors of the Caledonian Company have giv. sam 
of an intended application to Parliament ‘S. coe eo the pe to 
ment of four branch lines sanctioned in 1865, viz., the Bancholm 
junction, the Shielhill branch, the Crief connecting junction, and 
the Barrhead and Paisley branch; to extend the time for the com- 
pulsory purchase of lands and completion of works of the Balerno 
and the Muirkirk branches; and to extend the time for the sale of 
surplus lands on the Scottish North-Eastern and other lines: also 
for power to purchase lands at various places on the company’s 
lines, and to hold shares in the Crief and Methvin Junction Rail- 
way; power to raise additional capital by the issue of ordinary 
or preference shares for the completion of certain works, to pro- 
= more rolling stock, station, and other accommodation for 

e traffic. 


On Monday morning a melancholy accident occ 
Midland Railway, near Kilbourne Railway Station, a = 
station master (Mr. Henshaw) was seriously injure He was 
os a “passing gate” for a train when, from the dense mist 

+ was prevailing at the time. he seemed to have been deceived 
as to the exact whereabouts of the train, as, before he had time to 
get out of the way, the approaching engine knocked him down, and 
the carriages passed over him. Assistance was promptly rendered; 
the unfortunate man was placed in a carriage and conveyed to 
Derby Infirmary, where it was found that one of his legs and his 
arm had been broken. His injuries were at once attended to, and 
up to yesterday at noon he was still alive, although certainly in a 
very dangerous condition, Hopes are still entertained of his 
recovery, 

Ir now seems more than probable that the Midland Railwa 
extension from Cushworth to Barnsley will be opened for traffic 
sooner than was anticipated. We understand that it has been 
decided to run into the Lancashire and Yorkshire station at 
Barnsley until such time as the new station at Barnsley can be 
built. The opening into the South Yorkshire Railway will be 
made in the neighbourhood of the Oaks Colliery, where the new 
line runs parallel with the South Yorkshire for some distance 
and where at that point it is of the same level. Before, however, 
this can be done a suspension bridge, of about 90ft. in length, 
will have to be erected over part of the Oaks Q » which con- 
tains some of the finest material for the making o grindstones 
in Yorkshire, or perhaps in England. The work has so far pro- 
gressed that during the past week a ballast engine has been run on 
the line for the taking of material to and fro. The progress made 
with the line through the town is rapid, and in a few months it is 
hoped that it will be opened into the temporary station. 











NOTES AND MEMORANDA. 


Ir is stated that 300,000 watches are sold annually in the United 
States. Of these, 80,000 are of American manufacture. 

TuE elements of the spheriod most nearly representing the sur- 
face of Great Britain are:—Equatorial semi-diameter, 3963°305 
miles; polar, 3950°064 miles. 

Ir is estimated that the pitch lake in Trinidad is capable of pro- 
ducing 300,000,000 gallons of oil, and forty or fifty gallons are con- 
sidered equal to a ton of coal. 

In 1863 each mile of railway in England possessed twenty-two 
vehicles of various kinds (including locomotives), while each mile 
in Scotland had only eighteen, and in Ireland barely five. 

Ir is upwards of thirty years since Reichenbach succeeded in 
making paraffin and paraffin oil dm the laboratory, and twenty 
years elapsed before any practical use was made of them. 

Crevusot employs 9950 workpeople. The blast furnaces there 
turn out 130,000 tons of pig iron annually, while the forges 
produce 110,000 tons of wrought iron in the same period. 

LOCOMOTIVE engine builders in France still adhere to the use of 
red lead and wire gauze joints for uniting inside cylinders, instead 
of the scraped surfaces almost wniversally used by English 
engineers. 

WitH moderately good naphtha, yielding about seven grains of 
vapour to the cubic foot of coal gas, the illuminating er of 
the latter may be increased by the use of the carburetter by about 
60 per cent, 

Tux total value of the British machinery of all kinds exported to 
August 3lst this year was £3,305,647, as compared with £2,848, 764 
in the corresponding period of 1866, and £3,446,664 in the corre- 
sponding period of 1865. 

THE whole number of mines in France is now 1184, of which 598 
are coal mines, 249 iron mines, and 337 mines of other minerals. 
The production of the coal mines and iron works last year reached 
the value of 472,000,000f. 


THE equatorial diameter of the earth, as derived from the 
ordnance survey, is 7926°6 miles, or about one mile greater than 
that given by the Astronomer-Royal. The ellipticity is ggz‘z7, 
the mean specific gravity 5°316. 

In the London gasworks the temperature of distillation is 
generally very high, and the tar produced is consequently very 
heavy. The yield of tar per ton of coal is from nine to fifteen 
gallons; ten gallons is the average for London. 

M. Fepor THoman has published a table of logarithms by which, 
without any division, interpolation, or formula, logarithms to 
twenty-seven decimals may be easily found, by a very simple 
method. His book has just been issued from the Imperial printing 
office of France. 

THE total length of the three rows of intercepting sewers in the 
metropolitan main drainage works will be fifty miles; and before 
all the works are completed 800,000 cubic yards of concrete will 
have beenconsumed, upwards of 300,000,000 of bricks, and 4,000,000 
cubic yards of earthwork. 

Tue Government of India have appointed a commission to ex- 
amine and report on the historical buildings in the several pro- 
vinces of India, some of which have an antiquity of nearly 3000 
years, with the view to their conservation. Photographs, plans, and 
measurements, it is said, are to be systematically taken and pub- 
lished. 


At the last meeting of the Academy of Sciences M. ‘Dumas com- 
municated a curious note, by which M. de Luca determined in the 
liquid contained in living mollusca the presence of a thirtieth part, 
or about three per cent., of sulphuric acid; and stated, further- 
more, that the same mollusca, plunged in water, disengages a con- 
siderable quantity of carbonic acid, 


Tue following are some of the valuations of the mean density of 
the earth, from pendulum experiments:—4'39 by Carlini and 
Plana, at Mont Cenis; 4°71 by ) Hutton, and Playfair, 
at Schehallien, in Scotland; 5°44 by Reich; 5°43 by Cavendish; 
and 5°66 by Bailey, by means of the torsion balance; and 6°55 by 
Airy at the bottom of a coal mine and at the summit. 


From specimens of the Chinese tallow tree transplanted into nor- 
thern India Dr. Jameson has made several hundredweight of 
grease, and has forwarded on trial a portion of it tothe Punjaub 
Railway to have its qualities tested as a lubricant. The grease 
thus obtained forms an excellent tallow, and burns with a clear, 
brilliant, and white light, emitting no unpleasant.odeur or smoke. 


THE value of steam engines sent abroad to August 3ist this year 
was £1,323,451, as compared with £967,779 in the first eight 
months of 1866, and £1,290,538 in the first eight months of 1865; 
while the value of the other machinery exported to August 31st 
this year was £1,982,232, as compared with £1,880,985 to the cor- 
responding date of 1866, and £2,156,126 to the corresponding date 
of 1865, 


ARTIFICIAL oil of bitter almonds is manufactured from the ben- 
zole of coal tar. 
nitric acid are allowed to run together in a worm kept well cooled. 
The liquids react on each other on coming in contact, heat is disen- 
gaged, and the artificial oil collected at the end of the worm is firet 
washed with water, then with a solution of carbonate of soda, and 
lastly again with water. 

In the Sandwich Islands there is a voleano— Mount Loa— 
10,000ft. high; 4000ft. from its base there is a lateral crater, 
Kilauea. It frequently happens that one crater is in active erup- 
tion, while the other is quiescent. Now it is clear that these 
craters cannot obtain their lava from the same reservoir, for the 
same pressure which forced the lava to the highest crater would 
also produce a powerful jet from Kilauea, 


Iv is said that the actual results of the disease from which the 
silkworms of the South of France have for many years suffered is 
the destruction of the original stock or breed of that insect and 
the substitution for it of the Japanese breed, which is mone free 
from disease, but produces inferior silk. The old French silks are 
by many regarded as very superior to the material now produced, 
especially in yielding better results in dyeing. 

SuGDEN and Marryatt’s gas purifier is made by moistening sawdust 
with sulphuric acid slightly diluted, and treating it in a retort. 
The woody matter is charred by the acid and contains from 39 to 
45 per cent. of free sulphuric acid. When it is exhausted by the 
absorption of ammonia from the gas passed through it this salt is 
easily washed out, leaving the charred sawdust once more fit for 
use. The washings possess considerable value for manure. 

Dr. FRANKLAND has defined the light-giving properties of certain 
substances as follows:--Assuming that one gallon of Young's 
parafiin oil yields the standard quantity of light, then to produce 
the same amount it would be necessary to use 1°26 gallons of 
American rock oil, 18°6 pounds of paraffin candles, 229 pounds 
of sperm candles, 26°4 pounds of wax candles, 27°6 pounds of 
stearine candles, 29°5 of composites, and 39°0 of tallow candles. 


Tue discovery of aluminium dates back only to 1827, when 
Wohler, a German chemist, succeeded in extracting it from clay. 
Its specific gravity is from 2‘ to 2°67, according to its purity. It 
is considerably lighter than flint glass, being, as seen above, only 
about two-and-a-half times heavier than water. Bulk for bulk it 
is four times as light as silver and a little more than quarter the 
weight of copper. It is nearly as hard as iron, but can be softened 
by annealing; has great rigidity and tenacity; can be turned, 
chased, and filed with ease, never clogging the file ; and can be 
drawn into wire as fine as a ‘hair and rolled or beaten into sheets 
— thinness can be surpassed only by those of gold or 
silver, 


A fine stream of benzole and another.of fuming | 





MISCELLANEA. 

‘YESTERDAY morning Chichester Cathedral, which has been 
magnificently restored externally, was re-opened. 

THE traffic receipts of the London General Omnibus Company 
were, for the week ending November Ist, 1867, £9998 19s. 11 

Tue largest shipment of cotten in a si vessel since the war 
was made at Savannah on the d4th ult.—fourteen hundred bales. 

Two fages of the clock in he tower of St. George’s Church, 
Borough, (ae be illuminated. Ut would cost £135 to illuminate 

our, 

San Franersco is about tothave a General Labour Excha a 
citizen of ‘that place having given ‘50,000 dollars to endow such an 
institution. 

Ar Sandown, Isle of Wight, the 
of the town into cesspits, where it is filtered and 


sewage is conveyed in pipes clear 
deodorised by a 


process. 
THE deaths of 143 persons in the 


horses or onplage 
streets of Landon have been Seely Waleed in the forty-four 


weeks of this year. 

THe Prussian ‘Commission thas eaused experiments to 
be made with a brass wa. goa, funding ot the breech. 
The piece rests upon a carriage with 
A. yy ad Union ¢ Sheffield havenow followed inGe = 

s of the Sawgrinders’ Unien in becoming accessory a e 
fact to the attempt to blow up Fearnehough and his fanily. 


Tue hydraulic gun-vessel Waterwitch (4), 160-horse 
power, Com x », has commenced the a oa and 
alterations ordered to be am her in Portamouth Dockyard. 


Mr. CONYBEARE, writing on the future of London architecture, 
strongly advocates the use of'glazed tiles as the only fitting surface- 
covering for buildings destined to be subjected to the influences of 
London smoke. 

Ir is pro} to erect a hall in Newcastle-on-Tyne for the North 
of England Institute of Mining Engineers, and the coal trade, and 
also a memorial hall to the late Mr. Nicholas Wood, the eminent 
mining engineer. 

In San Francisco a meeting of mercharte thas been held to make 
arrangements to put a regular line of steamers on the Colorado 
River of California, to run as high as Colville, 600 miles above the 
mouth of the stream. 

Tue Edinburgh Chamber of Commerce have resolved again to 
memorialise her Majesty’s Government to introduce a bill to pro- 
vide for working the telegraphic communication of the country 
through the medium of the post-office. 

One of the most depressed branches of Amesican trade durin; 
the past year has been the petroleum business. The price of oi 
has been so low that it scarcely paid for production, and a large 
proportion of the wells were abandoned. 

Tue exhibition building for the plans of the new law courts in 
New-square, Lincoln’s-inn, will be forthwith removed, and the 
square restored to its former appearance. The plans are to be re- 
moved to the old Insolvent Debtors’ Court. 

Ir is said that M. Chassepot, the inventor of the musket which 
bears his name, is at present in Liyons for the purpose of superin- 
tending the manufacture of 100,000 of those weapons, ordered by 
the French Government from the factory of La Buire. 

Tue Lancaster (Ohio) Gazette says that the wine’ makers are 
now busily at work, and it estimates the wine product of the 
county this season at not less than 15,000 gallons, notwithstanding 
the fact that hundreds of bushels of grapes have been shipped and 
sold beyond the limits of the county. 


Mr. W. T. HENLEY, of North Woolwich, has just completed 
successfully the laying @f the Submarine Telegraph Company's 
new cable from the South Foreland to La Panne, « small fishing 
village in Belgium, close to the frontier. The cable is a 
very heavy one, containing four conducting wires. 

THE new knapsack plans which have been commended are now 
undergoing a careful trial, and there is every weason to hope that 
a servicable, easy, and, as faras health isconcerned, an unobjection- 
able means of ing the field kit, coat, canteen, and 
ammunition has been jaed ; its weight being only 4 lb. 3 0z., 
instead of 101b. 20z. 


THE work at the Oaks Colliery, since the explosions on Tuesday 
week, has been almost at a stand. me gone ot the cupola 
have commenced. Some of the waterin the shaft has been drawn 
out, as well as a portion of the spoil with whichdtis filled. The 
new shaft at Stairfoot still stands, until the machinery for pump- 
ing out the water is put down, 

Ir is stated that the whole of the boys in the cartridge 
sheds at Woolwich Arsenal have been provided with new fire-proof 
dresses. ‘Their wages will also be augmented. The rule for boys 
not to be employed in the Royal Arsenal under the age of twelve 
years is to be rigidly enforced, and the girls to he employed at the 
sheds will be prohibited from wearing crinolines. 

Tuer Earl of Lichfield will preside at a conference at Wolver- 
hampton on Monday next on the subject of the extension of the 
Factory Acts to South Staffordshire, and ats e effect upon 
education in the district. An address by Robert Baker, in- 
spector of factories, and a statistical paper by Mr. J. ©. Tildesley, 
will be the basis of discussion, in which Lord Lyttleton has pro- 
mised to take part. 

Tue Russian Government has a eoneession for the 
construction and working within the Russian territories of a direct 
line of telegraph between London and India to Mesars. Sie- 
mens Brothers, of London, and Messe. Siemens and Halske, 
of St. Petersburg and Berlin. The cancessian is ted for 
twenty-five years, dating from the commencement of the lino’s 
effective working. Cuba and California are now united tele- 
graphically. 

A COMPLETE set of Howard's steam cultivators and qiloughs, 
which were purchased for £800 have been presented to Mr. 
Edward Panian, of the ef —_ in recognition —_ 
services as honorary secretary Cattle Plague Committee. 
The testimonial was on view in fxont ef the Mansion-house, 
decorated with flags, and the novelty of the gift, and its sub- 
stantial character, attracted much attention. ‘Dhe recipient of it, 
whois a practical farmer, no doubt esteemsit as highly asany ether 
piece of jewellery. 

A NOVEL and economic tube, invended for use in constructing 
pneumatic railways, has been patented in New York. It is com- 
posed of sheets of wood veneer, about one-tenth ef an inch in 
thickness, laid one over another in alternate transverse spirals, and 
firmly glued together, forming a shell about one and one-cighth of 
an inch in thickness. This mode of laying up the tube secures 
strength and stiffness, and effectually counteracts the tendency of 
the wood to warp. The full-sized tube is cylindrical in form, 
about 8ft. in diameter, and a together in sections of about 5ft. 
in length, with overlapping j . 

A voriNe machine is one of the inventions of the nineteenth 
century, and a patent for it has been | ered for at 1 mg yo 
The machine invented is intended to facilitate the taking of the 
yeas and nays in public bodies. By an arrangement of wires 
similar to that of the hotel annunciator, connecting the desks of 
the members of a deliberative body with the voting apparatus, mem- 
bers are enabled to vote all at once, and after a moment's time 
allowed for a change of ate oy any member who may desire it 
the result—that is, the individual vote of each member, together 
with the aggregates respectively of the yeas and nays—is plainly 
shown on the dial plates. Simultaneously with the summarised 
result, the name of each member voting is printed. This machine 
is soon to have a public trial in the chamber of the Washington 
Common Council. 
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We have much pleasure in placing before our readers correct 
drawings of this interesting machine, which we described lately 
in our article on the wood-working machinery at the Paris 
Exhibition. 

Manifesting as it does the exercise of the highest order of 
mechanical talent and the most entire originality, it deserves to 
be studied not only by that class of manufacturers who are in- 
terested in it but all who can appreciate successful novelty in 
machinery. Though it may appear a small matter, such a tool has 
really been needed for a long time, and now that we have it it will 
enable the principle of dove-tailing—without which a really 
strong box or case cannot be made—to be extended to a multi- 
— of articles on which it would have been impossible hereto- 
ore to use it in consequence of its cost when carried out by hand. 
Fig. 1 is a front elevation with the table removed in order to show 
as —_ . yO bon — - a is shown complete in 
end elevation in Fig. 2 and in ig. 3. Figs. 4,5, and6, give 
details of the fixing of the pial | The’ Sten, tie. 5, is that of 
the saw disc on the driving axle, and shows the way in which the 
annular gearing ring working the other saw disc is capable of being 
moved round to any point of the circle and there clamped with 
the two little ‘pins shown at A (Fig. 5); this is a very important 
point as by it the relative commencements of cut of the two saws 
are varied, and by that means the width of the dovetails, for as 
the table, .B, Figs. 2 and 3, is moved, carrying the wood, at a 
uniform speed across the front of the saws, the space between 
each cut will of course be regulated by the number of degrees of 
the circle, that the entering point of one saw is behind the other. 
The number of dovetails to be cut in an inch, or in any given 
space, is regulated by moving the half nut connecting the table 
with its driving screw C, Figs. 1 and 3, forward or back half, a 
quarter, an eighth, &c., of a thread of that screw, by which one, 
two, or four intermediate dovetails are given between the first 
ones cut, corresponding with the threads of the driving screw, 
which, as will be observed by a glance at the gearing, is driven at 
the same number of revolutions a minute as the saws. The small 
hand wheel and segment gear, D, D, Figs. 2 and 3, are for moving 
the short spindles, Fig. 7, of both wheels round ether, so as to vary 
the angle of cut, as described in our former article, and as shown in 
Figs. 8and9, When the “pins” are being cut, as in Fig. 8, the 
spindles are turned in such a position as to bring the point of 
gearing of the saw discs, perhaps 45 deg., remote from the point 








of contact of the saws with the wood, from which results a pair 
of cuts diagonal to the plane of the wood but el to its grain. 
When the ‘‘holes” are being cut, as in Fig. 9, the spindles are 
turned, so that the point.of contact of the saws with the wood is 
in the same radius with the engaging point of the gearing, and a 
— of cuts are made perpendicular to the plane of the timber, 

ut inclined at the usual dovetail angle to its grain. e in- 
creasing diameter of the ranges of segmental saws is easily seen on 
Fig. 2, the point where the spiral begins in the driving saw (shaded 
light) is just at the lower side of the disc, as there represented, 
and that at which the driven saw (shaded dark, the edge only 
being seen), begins its spiral, is at the top of the circle; one saw in 
this case is therefore half a revolution before the other, and the 
width of the pins will consequently be equal to the width of the 
spaces cut out between them, as the wood will have travelled over 
just half its motion for each revolution between the commence- 
ment of the saws. 

The slight helical pitch of the saw blades is seen in Fig. 3; the 
pitch of their screw is lin., corresponding with that of the table 
moving screw, so that the cutting edges may exactly keep pace 
with the transverse motion of the wood. The way in which the 
saws are turned at an angle for the last gradient of each circle is 
shown in Fig. 9, and with enlarged section, Fig. 10, the point at 
which the ordinary radical toothed saw ceases, and the angle saw 
begins, is at E, Fig. 2. It is worthy of note in regard to the 
durability of these saws that each segment can replace its neigh- 
bour as it becomes worn down; beginning, say, with the segment 
which is shallowest, and where the cut first received the last 
filing up of which it is capable, and must be thrown aside when 
blunt; it is not then canoe with a new one, but the next of a 
size greater in — is moved on, and the whole range follow on, 
the new segment being the last one with the deepest angle edges, 
for this substitution is carried on in the same manner past the 
point where the 9 from ordinary to angle saws is made by 
just filing ordinary teeth on the last angle ent, which has by 
that time been worn down till it has none of the angle left pro- 
jecting beyond the plane of the blade. 

F, Figs. 2and 3, is a scriber, which nicks a line on the under side 
of the wood as it passes along, serving to define the |\depth of the 
dovetail, and to prevent the cross saws from leaving any ‘‘ burr” 
on the lower side of the timber; the dotted lines G, Fig. 2, show 
the position to which the table can be elevated in order to cut the 
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kind of corner dovetail work used in}small boxes and by cabinet 
makers, as will be easily seen by the angle at which the wood is 
held to the saws; in this case they cut out of it at an angle of 
45 deg., leaving the corner of the work flush without the dovetail 
appearing though the plank. : 

Tn examining this machine it must be borne in mind that the 
saw discs are free on the short spindles, Fig. 7, and not staked on 
and driven by them, but by the bevel gear, shown in all the 
drawings, which transmits the power from the short pulley shaft 
driven by the belt. These short spindles are themselves to 
revolve, so that they can be fixed with their inclination in either of 
the two directions, suitable for cutting the pins and the holes as 

as regards workmanship. 


above described. 

Though really well got u the 
specimens lately exhibited in Paris cannot be taken as the cli 
of the machine; the table is scarcely all that could be desired, and 
the framework rather wants solidity. These are matters, however, 
that will soon be set right in the various sizes of the article that 
will now undoubtedly be turned out in great number. A correction 
as to the authorship of the invention —— in the correspon- 
dence column of our last number, and we can only say that we 
congratulate Mr. 8. T. Armstrong on his success; we had not the 
pleasure of seeing anyone connected with the machine but the 
very intelligent Englishmen in charge, whom we heard assure a 
pressing American visitor that ‘‘the inventor was not ——- 
with the machine,” and he seemed at the time to be under the 
impression that Mr. Macdonald was the inventor. 








Souta KENSINGTON Museum. —Visitors during the week ending 
9th November, 1867 :—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., 8961; on Wednesday, Thursday, and 
Friday, admission 6d., from 10 a.m. till 4 p.m., 1331; total, 
10,299; average of ———s {week in former years, 8252; 
total from the opening of the museum, 7,059,862, 

THE Paris Exurerrion.— A paragraph appeared in several 
journals last week respecting the award of prizes at the Agricultu- 
ral Exhibition at Billancourt. The manner in which the prizesfor 
agricultural machin were announced led to an erroneous im- 
pression. It is, therefore, only fair to Messrs. Howard, of Bedford, 
to state that the —— medal” awarded to them was a first- 
class one, and no higher distinction was conferred on any other 
firm, 
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TO CORRESPONDENTS. 

*.* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
compels us to go to press at an early hour on the morning of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week. - , 

*,* We cannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 

M. T. ELWELL.—Received with thanks. 

VALENTINE.— By no other force than gravity. 

M. GUSTAVE SCRIBE (Ghent).—Received with thanks. 

C. J.—You may use a perforated fire-door if you think proper. 

G. H. 0.—To the superi: machinery at any of her Majesty's dockyards. 

YOUNG SURVEYOR.—So called after the name of the inventor. The deviation of 
the compass is now about 21 deg. west. 

THOS. F.—Thanks for your note. We fully agree with you as to the importance 
of availing ourselves, as a nation, of ali valuable inventions. 

J. B. H. B.—ROCK-BORING MACHINERY.—A letier from Mr. Low, St. Peter’s 
Ironworks, Ipswich, lies at our office for this correspondent. 

STOCKING FRAMES.—A letler from Messrs. Hewitt and Thompson lies at our 
office, together with those mentioned in our last number, for ** E. W.” 

C. A.—Mr. Brown, of 96, Newgate-street, London, will probably be able to 
supply you with full part as to the price of the dovetailing machine. 

“*WHITWELL’S STOVE.”—Jn the description of this stove, which in our 
last impression, the outer casing is erroneously stated to be of castiron. Jt és 
really of wrought iron. 

J. R. R.—“ Pole’s Treatise on the Cornish Engine.” For the most recent examples 
of pumping machinery you cannot do better than consult the 22nd and 23rd 
vols. of THE ENGINEER. 

AN OLD SUBSCRIBER.—FYour boiler should evaporate about 7 Ib. of water per 
pound of coal, or perhaps a little more. We have not time this week to make 
the calculation required to find the reply to your first question, 

W. M. J.— You can obtain Hill and Pilliner's specification from the Great Seal 
Patent Office, Southampton-buildings, Chancery-lane, London, The patent is 
numbered 2025, August, 1864, price 1s. 4d., postage about 1d. more. 

J. O. L.—No such governors have ever been made, so far aswe are aware. When 
it is thought necessary to change the speed of the engine coned belt pulleys are 
used, so that the velocity of the governor is easily kept nearly constant. 

STEAM ROAD ROLLER FOR BOMBAY.—ZJn our notice of the steam road roller 
constructed by Messrs. R. Moreland and Son, in our impression of November \st, 
we omitted to state that it was constructed under the é diate superintend 
of the engineer acting for the Government and municipality of Bombay. 

T. B.— We cannot say what is the power of your wheel from the imperfect data 
you have supplied. Find how many cubic feet of water the wheel receives per 
revolution; multiply this number by 62}, by the number of revolutions per 
minute, and by the height in feet from the point where the water enters the wheel 
to the tail race; two-thirds of the product divided by 33,000 will give the effec- 
tive horse-power approximately. 

J. T.—The boiler shown in your sketch would no doubt be economical and efficient, 
but as all the steam made in the tubes would have to escape through the small 
space ut the top intervening between the fire-box and the shell, the boiler would 
probably prime so much as to be quite useless. The design would be greatly 
improved by placing the upper row of tubes at or about the water level, so that 
they could only be half filled with water, and by tapering the fire-box, so as to 
increase the water space at the top. 

SCREW PROPELLER.—i. The tensile strain with which a bar of wrought tron lin, 
square will break, will depend altogether on the quality of the metal. Good iron 
will carry t 28 tons, bad not more than 7 or 8 tons. Under a moving load 
the strain should not exceed one-sixth of that at which the iron would give way. 
The proof strain of a jin. chain is 200 cwt. 2.“ Barlow on the Strength of 
Materials,” “ Kircaldy’s Experiments on the Strength of Iron and Steel,” 
** Molesworth’s Pocket-book.” 








TAKING GAS DOWN A PIT. 
(To the Editor of The Engineer.) 

S1R,—Will some of your readers please to oblige me with instructions as to 
how to get gas down a pit 300 yards in depth? 41 have been trying to force it 
down with water, but without success. 8. D. 

FLASHING SIGNALS. 
(To the Editor of The Engineer.) 

Str,—Referring to a note in THE ENGINEER of this date, we beg to inform 
you that specimens of the flashing signal Jamps patented by Captain Colomb 
and Captain Bolton respectively may be seen at Mr. William Nunn’s, 179, St 
George-street, East London Docks. 

Chandos Chambers, Buckingham-street, 

Adelphi, London, W.C., November 8th, 1867. 


FRANCIS WISE AND CO, 





MACHINE FOR SPREADING DIACHYLON PLASTER. 
(To the Editor of the Engineer.) 

Str,—A week or two agoa correspondent asked, through the medium of THE 
ENGINEER, for a machine for the above purpose. Sach an apparatus, which I 
believe has answered very well, was made by Messrs. Barrett and Co., of 
Reading, for one of the chemists of that town. If an application were made to 
the Reading Ironworks probably some further information might be gathered. 
W. B. 





RE-MELTING OF SWEDISH PIGS. 
(To the Editor of The Engineer) 

§1m,—These are easily run down with charcoal in an ordinary pig iron 
refinery, or a charcoal finery, similar to those used at tinplate and charcoal 
ironworks; but if these are not at hand the cupola alluded to could be adapted 
to the purpose by placing two tuyeres, tapering from 4in. to 2in. at point, 12in. 
to 18in. above the bottom of the cupola, these tuyeres to be arranged at an 
angle of 20 deg. to30deg. The blast should not be too strong at first, and on 
the pigs becoming warm to be increased to about 2 lb. pressure on the square 
inch. With careful working only seven to eight per cent. of pig need be lost. 
Your correspondent would find it the cheapest plan to secure a man who has 
been accustomed to work either a refinery or charcoal finery, otherwise, with an 
inexperienced man much loss in charcoal and iron might probably ensue. 

November 12th, 1867. 

THE METROPOLITAN RAILWAY. 
(To the Editor of The Engineer.) 

S1R,—As the London public is evidently dissatisfied with the purity of the 
air it must breathe in travelling by the underground line, I offer the following 
simple plan for the id ion of the di 

Let a square tube of sheet iron be fixed to the top of the tunnel—three sides 
iron, the top side formed by the arch. At one end of the tube connect a 
powerful fan, the other end to communicate with the open air through one of 
the open spaces in the tunnel. In the sides of the tube cut an upward slit, and 
in the bottom a cross one, at regular intervals not too far apart; bend the plate 
slightly inwards at the slit in the direction of the air current, and the result will 
be as follows :—The fan will produce a powerful current of air through the tube, 
this current will also induce a second current through the slits in the tube, 
thus drawing all the impure gases that congregate densest at the top of the 
tunnel into the tube, and carrying them away to the open air. The fan could 
be worked by a small engine. I am unaware of the exact length of the tunnel, 
or of the number of open spaces in it, but I should imagine that two or three 
fans would ventilate it all. 

I do not see any practical objection to the above plan; the expense would 
be but small compared with the importance of convincing the public that it has 
nothing to fear in the way of an impure atmosphere. The tube, if made of 
thin sheet iron well coated with red lead paint, would last for ages. If the 
fan were kept in constant action it would very soon entirely relieve the tunnel 
of all foul gases, as they would not have time to accumulate. 2. 








RESIN MILL. 
(To the Editor of The Engineer) 
SIz,—Can any of your readers give me the maker's name of a mill capable of 
grinding resin to powder ? 


Edinburgh, November 12th, 1867. J.8. 





MEETING NEXT WEEK. 
THE INSTITUTION OF CIVIL ENGINEERS.—Tuesday, November 19th, at 
8 p.m., Renewed discussion on Mr. Byrne’s paper, “On the Removal of 
Organic and Inorganic Substances in Water.” 





fil. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 
the office on the following terms paid in advance):— 

Ha! f-yearly (including double number) 9d. 
Yearly (including two double numbers) £1 \1s, 6d, 

If credit be taken, an extra charge of two shillings and sixpence per annum will 

be made, THE ENGINEER is registered for transmission abroad, 





THE ENGINEER. 





FRIDAY, NOVEMBER 15, 1867. 


STEEL RAILS. 

Is steel to take the place of iron as a material for rails ? 
The question is one of great importance, involving as it 
does the expenditure of vast sums of money, and, although 
Bessemer rails have been made in thousands of tons, it has 

et to be answered. No sound verdict can be pronounced 
in the cause of steel rails versus iron rails until we know as 
much of the characteristics and behaviour of steel as we 
do of the characteristics and behaviour of iron. That the 
use of steel rails is slowly extending is an indisputable fact; 
but the increasing employment of Cemeamez metal may in 
part be due to causes which are apart from the merits— 
admittedly great—of the material. It is perfectly well 
known that no species of railway material has been puffed 
—we do not use the word invidiously—with so much 
energy, tact, and skill; and it is not to be supposed that 
men of theoretical science and steel makers generally 
throughout the kingdom, have piped its praises to a crowd 
of purchasers of railway plant without doing a good deal 
of charming. Almost ever since the Bessemer process 
became a success the new material has been lauded with per- 
sistent extravagance. A not inconsiderable party believed 
once—and, for all we know to the contrary, still persuade 
themselves—that Bessemer metal, or, at any rate steel of 
some kind, could take the place of iron in the construction 
of ships, guns, and armour plates; shot, and girders; locomo- 
tives, and rails. In all but every one of these 
anticipations, they have been disappointed. The use of 
steel in shipbuilding continues to be very limited indeed ; 
steel guns are things of the past, Herr Krupp’s doings 
to the contrary notwithstanding. We have little to hope 
from steel in the shape of armour plates. Girders 
boilers, and locomotives continue, and apparently will 
continue, to be made of iron, though steel has been fairly 
tried. Out of the lottery only rails have been drawn as a 
grand prize, and the steel manufacturers of the kingdom 
are determined to make the most of it. If it were certain 
that the extending use of steel as a material for rails re- 
sulted from an accurate knowledge of the powers and capa- 
bilities of the material, it would be unnecessary to utter a 
word of warning on the subject. But there is no evidence 
that those engineers who are adopting steel most freely 
are perfectly well acquainted with its peculiarities. Their 
ignorance is not due to negligence in acquiring informa- 
tion; all that can be known about steel rails is no doubt 
known by such men as Mr. Ramsbottom; but our know- 
ledge of the behaviour of steel under certain conditions of 
labour is as nothing compared with our knowledge of iron. 
Steel rails are in their very essence novelties in railway 
practice; and the anticipations of advantage to be 





derived from their use may yet be frustrated. That 
steel rails have manifested wonderful powers of 
but no 


endurance everyone knows meer well ; 
one can say exactly what changes may be wrought 
in the nature of a rail by the impact of thousands 
of rapidly-running heavily-loaded wheels. Very few 
Bessemer rails have been laid long enough to supply 
us with any information of much value on the subject; 
but in one case at least the facts are directly against the 
use of steel. We allude to the famous Chalk Farm rail 
which was broken into three pieces not long since. A 
slight collision is assumed as the direct cause; but a good 
iron rail would not have thus given way. ‘The failure of 
this rail, and the character of the failure, are highly sug- 
gestive. When first laid there can be no doubt whatever 
that the rail was tough, pay tougher than any bar of 
iron. Yet, after a short but hard life we find its consti- 
tution completely altered. From being tenacious and fibrous 
it became crystalline and brittle; and we see no reason to 
doubt that even in the absence of abnormal violence the 
time was not distant when it must have reached such a 
condition that it would have given way in ordinary 
service, possibly with very disastrous results. Up to 
the present time the breakage of rails has been a com- 
paratively rare occurrence. Are we certain that if steel is 
to be extensively adopted we shall still enjoy this immunity 
from one of the worst mishaps which can befal permanent 
way! No unprejudiced engineer will give a positive reply 
one way or the other on so doubtful a matter. Time 
alone can provide the solution of the question, but in the 
meanwhile we shall do well to pause before we take into 
our service with confidence a material which may play us 
false at any moment. 

It will possibly be urged that even should steel rails 

become crystalline and brittle, still their duration will be 
on the whole so much greater than that of iron rails that 
it will be worth while to use them. This is a dangerous 
fallacy. We know nothing whatever of the rapidity with 
which the work of deterioration may proceed. There are 
no means of testing rails while in situ, and the most that 
could be done in the bd of precaution would be to relay 
a line with new or annealed rails at stated periods of one 
or more years; and it would not be easy to persuade any 
superintendent of may Sees miles of rails apparently 
ey. serviceable use they might possibly be de- 
ective. But any material which from being tough becomes 
fragile is unsuitable for railway work, unless it can be 
shown that the molecular deterioration proceeds at a rate 
so slow that the external change of form caused by wear 
and ‘tear may necessitate the removal of the bar long 
before it becomes dangerously brittle. On this subject, 
however, as regards Bessemer metal, we are quite in the 
dark; and if we use steel rails it is to befeared that we must 
trust a good deal to chance for immunity from accident. 

Those who believe in steel will, without hesitation, deny 
that any molecular change of the least importance can 
take place ina rail until it is worn out, <A great deal of 
nonsense was no doubt at one time written about the 
effect of vibration in altering the molecular constitution of 
a metal. The theories formerly propounded on thi 
subject have been very properly in ¢ measure ex- 


ploded; but there is some danger that we may go too far 





on the other side, and assume constancy of internal 
ment, which really cannot exist under the given disturb- 
ing causes. Although a bar can be made to show either a 
fibrous or crystalline fracture according to the way in 
which it is broken, it does not menace, follow that a 
steel rail cannot be rendered brittle by impact and vibra- 
tion. On the con , most workmen who have had any- 
thing to do ere yom a that the metal can be — 
very and fragile rolonged cold hammering. me- 
what similar se fe pe flected by like causes in 
iron. But in the case of iron before any sensible dete- 
rioration as regards toughness can be effected the rail table 
is worn out, and the bar must be replaced. In steel, on 
the other hand, the change to brittleness appears to take 
place with far more poe. “A than in iron, while the rail 
tables last much longer. The matter as it stands is simply 
this:—The Chalk Farm rail has been the subject of the 
most extended experiment yet made on the use of steel 
in permanent way, This rail has behaved as we might 
have expected bars costing but £5 per ton to behave. 
Is there room to doubt that it was rendered brittle 
by service? Are Bessemer rail makers throughout 
the kingdom prepared to show that no change was wrought 
by vibration in this particular specimen of their work, and 
that Bessemer bars do not, and cannot, become brittle 
under the tread of passing trains? No mere assertion 
will do in a matter of such importance. The guarantee of 
a manufacturer can ss no value, simply because 
about this point even Mr. Bessemer himself can at present 
know very little. The most he, or avy other steel maker, can 
say is that, as far as his experience goes, rails do not 
become brittle. But when this has been said we are as 
far from the truth as ever—as far from knowing what we 
want to know, because experience is_ still limited. 
Until every variety of Bessemer rail in the market has 
been used for years with the most perfect safety no 
prudent engineer will accept Bessemer metal as a reliable 
material for the construction of permanent way. This 
knowledge will certainly be acquired within the next four 
or five years, but not much sooner. In its absence instead 
of using Bessemer rails by the thousand tons, their employ- 
ment should be strictly tentative. If used too freely we 
may, for all that any man knows to the contrary, be 
setting a network of pitfalls all over the country, which 
will produce a heavy crop of accidents in a few years. 
If, on the contrary, experience should show that no 
deterioration, by way of crystallisation, or otherwise, takes 
place, then the sooner every line in the kingdom is relaid 
with Bessemer rails the better. Under certain circumstances 
Bessemer rails are now used freely, as, for example, on our 
metropolitan lines: But it is questionable how far the 
adoption of all-steel rails is prudent, With the Chalk 
Farm rail before our eyes we should be inclined to prefer 
converted rails with steel tops and iron bodies as being 
by far the safer of the two. Mr. Ashcroft is apparently 
of the same opinion, as he is now ee a compound 
rail, consisting of a light steel table and web supported in 
a continuous chair of wrought iron. Of this rail we have 
given some particulars in another place. Where Bessemer 
rails are used they are best employed in conjunction with a 
continuous sleeper and without chairs. ‘They are thus 
spared some concussion, and even should a fracture take 

lace the results are likely to be less serious than would 
te the case if a bar suspended between high chairs gave 
way without warning. 

or some time past vigorous efforts have been made by 

steel makers to extend the use of steel rails, and from the 
results of a comparatively few experiments the most 
important deductions have been drawn, in a way not con- 
sistent with the principles of really scientificreasoning. We 
wish, therefore, to impress upon our readers that there is 
not a single steel rail now down in England or elsewhere 
which is not an experiment in itself. The progress of 
deterioration is slow, and track may remain sound and 
serviceable for years, and then begin to fail without 
warning. We have not come to the period of failure yet, 
nor shall we, perhaps, for a —_ of years. Already, 
however, rumour begins to assert that in certain cases steel 
rails have not given the satisfactory results anticipated by 
those who adopted, and promised by those whose interest it 
was to sell, them. Itis pretty certain that as regards their 
qualities there are two sides to the picture, only one of 
which has yet been seen. That Bessemer metal is full 
of promise we believe, and that it is yet to play an 
important part in our railway economy we do not actually 
dispute, but we advocate great caution in its use, and this 
we fancy those who, without manufacturing the material, 
know most about it will be first to endorse. The failure 
of the Chalk Farm rail has taken the world in some 
measure by surprise. It places the subject in a light 
in which it has not hitherto been viewed, and we [should 
act a foolish part did we close our eyes and our ears to 
what the failure may teach us. Nothing could be of 
more service just now than the publication of all cases 
of failures in steel rails, with an investigation of their 
causes. It is perhaps to be wished for the sake of the 
railway companies that steel may supersede iron; but 
it will not do to commit mistakes in the matter under the 
influence of manufacturers who really know as little of 
the quality of the material they make as those who buy 
from them. 

One fact is worth remembering. The average duration 
of rails is very much greater than the prophets of steel 
would have us believe, so much greater that it is question- 
able, as steel rails continue to be much more expensive than 
iron, whether any sensible economical advantage would be 

ined by laying steel on any lines but those a very 
a traffic. It would be worth while to - whether 
iron rails costing as much would not give something very 
nearly approaching to the same results as regards dura- 
bility. e ironmaster is not now contending with the 
steelmaker on an equal ——— he is heavily —~ 
by the difference in price. ere it otherwise, we fancy 
that we should not have heard quite so much as we have 
been told lately of the durability of steel as compared 
with iron, Can any fair com m be drawn between 
iron rails costing from £5 15s, to £6 per ton and steel 
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rails for which the purchaser pays from £12 to £13? We 
think not. 

This matter requires ventilation. We have called 
attention to certain points which have been hitherto 
disregarded, but we do not wish to be considered as 

ronouncing dogmatically for or against either material. 

t will be quite time enough to do that when the railway 
world really understands a subject which may be discussed 
with advantage at present, and for some time to come, 
from every point of view. 


PUBLIC WORKS IN SPAIN. 

Tr is but natural to expect that so soon as the effects of 
the late severe financial panic have subsided there 
will be a healthy reaction; and that engineering enter- 
prises, projects, and schemes will once again assume 
that vigour and vitality which they possessed pre- 
viously to the almost complete paralysis to which 
the profession has been subjected. Owing to the fact 
hat England has ever been first in the field in every- 
thing connected with the improvement of her internal 
resources and the maintenance of her foreign relations, it 
is no wonder that she was the first to exhaust the skill of the 
engineer and the capital of the contractor. She was the 
birthplace of steam locomotion, the pioneer of the railway 
system throughout the entire world, and having literally 
covered in every direction her broad lands and populous 
towns with the iron network, is compelled to seek in foreign 
countries for the further dissemination of those principles, 
and for the employment of that wealth and energy which 
no longer find scope for action in their native land. From 
the frozen Neva to the fertile Nile, every country is 
engaged in the arduous task of physical self improvement. 
In other lands than Britain what railways have to be 
made, what future roads opened up, what existing 
ones to be improved! There are harbours and docks 
to be constructed; canals of navigation and canals 
of irrigation to be cut; drainage works to be carried 
out; und to accomplish these mighty undertakings 
an energetic application must be made to those capi- 
talists whose names figure prominently in many similar 
enterprises. What more particularly affects the posi- 
tion of a contractor for public works is the existing 
condition of the legislation relative to the subject. 
While most countries found their jurisprudence upon an 
identical basis, yet a great variety appears in the numerous 
details composing the whole system. What are regarded 
as public, that is natural, works in one country, are viewed 
in another in a narrower light and consigned to the care and 
surveillance of that particular province or department in 
which they may be principally executed. 

In Spain the term “public works” has a wide range, 
inclucing all those designed with reference to public 
necessity or utility, and the cost of which is defrayed out 
of the treasury, or the funds of the communes and pro- 
vinees. They embrace all public roads and thoroughfares, 
railways and tramways, mercantile ports, harbours and 
quays, lighthouses, and canals; also all drainage works and 
reclamations of marshy tracts, all works necessary for the 
navigation and preservation of rivers,and the construction of 
public edifices, including those for the purposes of national 
education, the administration of public justice, the main- 
tenance of the police,-and the reception and relief of the 
unfortunate, the aged, and the incurable. The system 
adopted of carrying the works into execution is of a two- 
fold nature, and bears some resemblance to that in vogue 
amongst ourselves, Either they are carried out by the 
direct agency of the State, which in that event pays the 
whole cost of the undertaking, or their execution is confided 
toafirm orcompany. In the latter case the contracting 
parties defray all the expenses of construction, and receive 
as «a compensation the whole receipts and working profits 
for a certain period, covenanted for at the time of contract- 
ing. Besides these two methods of ensuring the carrying 
out of engineering projects in Spain, there is a third which 
is very general upon the continent, and which is known 
as a “concession.” This system is chiefly confined to the 
construction of railways, large and important navigable 
canals, and other works upon a scale of commensurate 
magnitude, When a company is desirous of obtaining a 
concession for any particular enterprise, it is obliged to 
conform with certain rules and regulations, which do not 
widely differ from those prescribed by our own standing 
orders of the Lords and Commons, The company must 
lodge with their application general plans; and also, if 
necessary to the elucidation of the project, others .of a 
detailed nature. A technical report of the scheme, together 
with a minute description of the system or manner of 
constructing the works, and the time required for effecting 
their completion, must also be added, and an estimate of 
the advantages likely to accrue to the State from their 
execution must be carefully gone into, and set forth. 
Should the State itself organise the undertaking and grant 
the concession, these statements are drawn up by its own 
officers. In any case, however, when they have been sub- 
mitted to its consideration it has the power of approving, 
modifying, or rejecting the application as it may think fit. 
dé the first course be decided upon a public adjudication, 
or a royal decree, ratifies and legalises the compact. A con- 
cession may be granted to an individual, a firm, or a 
general company, the last of which is not necessarily com- 
pelled to be constituted for the especial object promoted in 
the concession. It may have been formed anteriorly for 
general purposes of construction and public utility, 
although, in some particular cases, a special authorisation is 
required, which is granted by the State, consequent upon 
official opinion taken thereon. In order that a company 
may benefit by a concession it is necessary that half of the 
required capital should be subscribed, and that the tenth 
part, at least, should be paid up. 

All concessionaires, similarly to commercial companies, are 
subject to the surveillance of the Government—which is 
exercised Ly special agents appointed for the purpose. 
The contracts for public works are always declared by 
solemn and public adjudication, and the announcement of 
the day appointed is published a month previously in one 
of the journals constituting a Government organ. A table 
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plans, reports, models, and 


locality where are to be found t 


all r pean relating to the contract. It also 
affords full information concerning the nature of the con- 


ditions under which the concession is granted, the time of 
the adjudication, and the official authority presiding ye 
the occasion. Unquestionably to English ears a great deal 
of this sounds superfluous and somewhat useless, but it 
must be borne in mind that the greater the information, 
and the more complete the facilities afforded in the first 
instance for an outsider to comprehend the project, the less 
excuse is there for ulterior recrimination and vexatious 
litigation. One of the usual means of adjusting a 
difference between a contracting and the super- 
vision of authority in this country is by arbitration, but no 
such course is open to concessionaires in Spain. All 
differences respecting the completion of a contract, the 
interpretation of its various clauses—frequently a casus 
belli—or the precise signification of a term, are referred to 
the decision of Government, and decided absolutely.- The 
certificates for payment are delivered either to the con- 
tractor or to somebody authorised by him to receive them. 
This rule is imperative, and cannot be infringed by an order 
from any authority or tribunal whatever, although it may 
contain a virtual sequestration of the sum in question. It 
may be remarked here that the policy of permitting this 
exemption from the ordinary routine of civil justice to 
important works in construction, is very analogous to that 
embodied in the recent Act passed in our own Parliament 
which prevents the works and permanent way of an exist- 
ing line of railway from being amenable to the usual law of 
debt. Should it occur that the payment for works in pro- 
gress, approved by the Government agents, is delayed 
beyond two months after such approval, the concessionare 
is allowed 6 per cent. interest for the money then due, and 
if from any financial crisis or other cause the payment is 
postponed for a second period of two months, the con- 
tractor may, by virtue of his agreement, claim the 
rescinding of his contract. The same termination may be 
brought about by the death of the contractor, by his not 
performing the contract within the specified time, by the 
prices of labour or materials rising to an extraordinary 
pitch during the progress of the works, or by their being 
suspended sine die by order of the State. Whenever the 
contract is repudiated by the Government on account of its 
not being completed within the specified time, the con- 
tractor may, nevertheless, carry on the works at the 
risk of the adjudicator, who, although he may con- 
control the payments, cannot interfere in any manner with 
the direction or organisation of the work, nor can he com- 
plain of the prices paid for labour or materials. In all 
instances similar to the preceding the bail or security 
lodged by the contractor is impounded as a compensation 
for any increased price of the works, and is only returned 
to him, in part or altogether, at their completion, Should 
any saving be effected in the execution of the enterprise it 
remains in the hands of the Government. To draw upa 
legislative code for the carrying out of public works ina 
country which requires the aid of foreign enterprise and 
capital to develope its resources, demands a nice apprecia- 
tion of what is due to the Government and the public 
interest, and, at the same time, a proper regard for those 
who may invest their money in the projects, accompanied 
by a careful consideration of the contingencies which 
inevitably attend the execution of all great engineering 
undertakings. The regulations should be so contrived as 
not to be of a nature so stringent as to repel the bona fide 
capitalist and contractor, and also not of a character so lax 
as to invite the co-operation of the mere speculator and 
adventurer. From the brief account we have laid before 
our readers it will be perceived that the legislation of 
public works in Spain bears a slight similarity to that in 
our own country, and a still stronger resemblance to that 
prevalent in France, whence it probably derived its 
principal features. 








THE BURSTING OF THE WIVERN’S GUN. 

Tue Times recently contained a paragraph to the effect that 
there was a rumour afloat that one of the great guns on board 
the Wivern had burst. On this point, unlike our contemporary, 
we are enabled to speak positively. The facts are simply as fol- 
lows:—The ship, stationed at Holyhead, went out on the 5th 
inst. for artillery practice. She carries 10$in. muzzle-loading 
Armstrong guns. One of these gave way at the fifth round, the 
breech-piece, weighing 22 cwt., being blown clean out, and across 
the turret, passing within two or three inches of a man’s legs, and 
carrying away the breeching. Fifteen men were in the turret at 
the time, and, although a few splinters flew about, no one was 
hurt. The charge with which the gun exploded consisted of a 
shell and 33 lb. of powder. Since the gun was placed on board the 
Wivern it has fired fifty-seven rounds only. The Admiralty have 
sent down orders that no further firing is to take place until the 
ship is supplied with new Qin. rifled guns instead of her old smooth- 
bores. The inner tube of the gun which has given way is quite 
uninjured, the breech-piece having parted from the band as 
cleanly as though it had been cut off witha knife. There is 
little that is strange about the failure of the gun, but it is in- 
teresting to find that a gun may give way within a crowded 
vessel without inflicting any injury on the crew. 


REVOLVERS, 

A GREAT deal has been written during the last month or two 
in the various journals respecting the points of a model revolver. 
In the Army and Navy Gazette, the Field, and the Standard of 
last Saturday there appeared letters on the subject, signed, 
“Expert,” “ Vigilans,” and “Field Officer’’ respectively, but 
which bear so strong a resemblance to one another that we have 
no hesitation whatever in pronouncing them to have emanated 
from one and the same writer. In these letters the writer—who, 
by the way, mentions in two of them that he was the first person 
who introduced the subject of revelvers to the notice of the 
press and the Government—has evidently but one object in 
view, that is to extol the Colt pistol and depreciate the breech- 
loading system altogether as applied to revolvers. He makes the 
somewhat sweeping declaration that “as yet he has never seen 
or heard of a safe, reliable, and effective cartridge breech-loading 
revolver,” and then 1s to give the reasons of his opinion. 
“Expert” considers that breech-loading revolvers have but 
feeble projective and penetrating powers, owing partly to the 
small quantity of powder used and the danger of that small 





quantity deteriorating by kee ; that there is tt danger 
that the ammunition should re on the vn, ance 
those cartridges constructed on what is commonly called the 
“‘pin-fire” plan. He is also of opinion that through the ex- 
pansion of the copper of the cartridge that the space between 
the breech and the cylinder may be sto; and the rotation 
prevented; and lastly, that a breech revolver becomes 
useless when the supply of cartridges is exhausted and more 
cannot be obtained. We do not think it necessary to dispute 
the first objection, for we think that it is perfectly well known 
what most of the fair-sized pistols can do as regards penetration 
and projection, and we are quite prepared to admit that there 
may be some danger in the transport of pin-fire cartridges. But 
it is now a well established fact that if one of these cartridges 
be exploded in the midst of a number of others, it is extremely 
rare that its explosion communicates with the rest, so we do not 
see how “a man would be blown up, as if by a shell,” should he 
be so unfortunate as to fall on his stock of ammunition. We do, 
however, disagree with him when he speaks of the danger of 
the expansion of the copper shell. We have never met with an 
instance of such a contingency, nor do we believe that it could 
happen with most revolvers—provided the breech be properly 
constructed. Even supposing that this fault were a common 
one, are we to be confined to the use of a pin-fire cartridge? It 
would manifestly be more advantageous to use a small central- 
fire coiled cartridge with a good sulid base which would not 
expand, and which would act effectually as a preventive 
against escape at the breech. Weare not aware whether Mr. 
Daw’s cartridge has been made so small, but we should imagine 
that it would fulfil many requirements. 

In a recent number we illustrated a little chamber for tempo- 
rarily converting a breech-loading shot gun to a muzzle-loader. 
It seems to us that by the use of a similar contrivance for his 
revolver “ Expert” would completely do away with his objection 
that as soon as the supply of cartridges is exhausted his pistol 
becomes unserviceable. 

Length of range is not at all necessary for arms of this kind; 
on the contrary, it is rather a disadvantage, and accordingly 
“ Expert's” praise of the powers of the Colt at 400 yards does 
not carry much weight. If range be an object it must be at- 
tained by a sacrifice of some properties which, in close-quarter 
fighting, are much to be desired. If size be not an object we 
think that a very serviceabl: revolver might be designed which 
should carry a heavy spherical ball with a large charge of powder. 
The use of a ball of this shape renders the sharp twist so fre- 
quently seen now-a-days in weapons of this kind unnecessary— 
of course, to the immense saving of friction, and consequent 
gain in velocity. A revolver is not meant to shoot at a long 
distance, but only to be used in close quarters, where time is an 
object. 

We have taken “Expert’s” letters as our text, for they con- 
tain some popular objections which are frequently cropping up 
in various quarters, and, as such, are very suitable to the 
purpose, 








EXHIBITION.—_THE SMALL ARMS, 
No. VI 

ConTINUING our report we come to that part of the 
building devoted to the exhibits of the Belgian makers, 
This collection, and the show in the French court were the 
largest in the Exhibition, and while the latter country 
chiefly confined its specimens to sporting arms, the manu- 
facturers of Belgium sent to Paris samples of nearly all 
the military arms which are at present, or were recently in 
use by the nations of the world. On this account the 
Belgian court presented great attractions to the interested 
sightseer, and anyone desirous of deriving not only amuse- 
ment but instruction in this particular branchof trade could 
not possibly have had better facilities afforded him. In the 
large case of Malherbe and Co., of Liege, were specimens 
of almost every military rifle extant, and some very good 
specimens were shown of Snider’s, Peabody’s, Remington’s, 
Chassepot’s, Albini’s, &c. There was a Roberts gun, 
which somewhat resembles the Peabody, only that it is 
opened by raising a lever in rear of the breech, which is 
forced down again by the act of cocking; and a Karhl 
needle gun used as a system for converting by Prussia, 
and is like their Zunadelgewehr, but loads with one move- 
ment less. The Taspar gun is certainly a novelty, but one 
we do not fancy much; it opens and loads like a Mont 
Storm, and the inventor, with a laudable desire to save as 
many movements as possible, has so contrived his gun that 
it need not be closed after loading; the act of firing does 
this for him, and to enable him to take sight the top of the 
breech piece is pierced. The Norwegian rifle is also one of 
the Mout Storm type, but is worse than its model. The 
chamber opens upwards as usual, and is loaded from the 
top, but the nipple is underneath, immediately in front of 
the trigger, and of course has to be capped separately—no 
easy task with clumsy or cold fingers. ‘he task of cocking 
such a piece must be no slight one. 

Lemille and Co., of Liege, exhibited a Loron needle gun, 
which takes the ordinary Boxer or other central-fire cart- 
ridge. Externally it somewhat resembles one of Mr. 
Wilson’s guns; it is completely covered in by a plate of 
metal screwed on to the stock, and has no projecting lever 
whatever. It is opened by drawing out a piston in the 
rear of the breech, and the act of opening throws out the 
empty cartridge case. To half-cock, the piston is with- 
drawn a short distance, and by returning it to its place the 
gun is ready for firing. This gun is thought highly of by 
its inventor, and though it works well in the hand it is 
questionable whether it will stand wear. The same firm 
also exhibited military weapons of all kinds, including 
muzzle-loading carbines for the Swiss, Piedmontese, Bel- 
gians, and Cosacks of the Don; these latter have the tops 
of the hammers shaped into rings to assist in giving a good 
hold in cocking. There was also a rifle converted on the 
so-called Jamar system, but which was patented at least 
six years ago in this country. It simply consists in the use 
of a breech mechanism in every way like am ordinary tap 
—the tap is turned on, the charge inserted through it, and 
then turned off. Moreover, we were always under the im- 
pression that the design of the breech-loading rook rifle 
exhibited here was Messrs. Rigby’s, and not M. Risaque’s, 
as MM. Lemille and Co. have it. This gun differs in no 
way, as far as we could see, from the “ Bijou,” but pos- 
sibly there may be some slight modification which our 
Belgian friend considers stamp the whole, and so becomes 
worthy of bearing his name. 

C. F. Galand had a collection of guns and rifles very 
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cheap in price, in some of which the barrels were attached 
‘to the stock ‘by ing on toa screw of about an 
inch in diameter hi on to the false breech and depressed 
for loading by a special trigger. There was also a military 
breech-loader on his plan, and drawings and models of 
M. Gerard’s system patented last year. Lepage fréres, 
who have also a house in Paris, had swords and cowteauxc 
* chasse with six-barrelled Lefaucheux revolvers in the 
ilts. 

Simonis and Co., of Liege, and Heuse, Lemoine, and Co., 
were exhibitors of barrels, ‘The former had barrels drawn 
hot, and some made under Deakin and Johnson’s patent, 
among which were some for Chassepots at 6f. 50c. a-piece. 
There were also barrels for Entields of Marshall’s iron and 
unbored, at 7f. 

Bazet fréres and Lepage and Chauvot were the owners 
of collections of sporting guns, of which those exhibited 
by the latter firm were, perhaps, the best. M. Dumoulin 
Lambinon exhibited a highly-ornamented doubie pin-fire 
gun, the stock of which was beautifully inlaid with engraved 
ivory. Besides this he had elegantly ornamented pistols 
and revolvers—a pair of the latter being especially remark- 
able from their engraved ivory stocks and gold damascened 
barrels, M. Lambert Chaye has received a silver medal 
for his sporting guns, which included a muzzle-loading 
duck gun mounted on one of Colonel Hawker’s swivels. 
In his central-fire breech-loaders for paper cartridges the 
ignition is given by means of percussion caps through pro- 
jecting cones in the false breech, and the external appear- 
ance of the gun resembles closely that of an ordinary per- 
cussion gun. The barrels slide forward and do not drop 
in loading. 

A curious and interesting collection was that of MM. 
Lambin and Co., which consisted of specimens of the 
various guns manufactured by that firm for exportation 
and barter in the African trade. These were all very 
roughly made, of course, and on the old flint and steel plan, 
some with the woodwork painted scarlet to gratify savage 
tastes. ‘They ranged in price from 7f. 25c. upwards, but 
the cheapest gun of this kind was exhibited by the Societé 
Anonyme at 7f. 10c. This latter firm also had numerous 
cheap sporting and military rifles, the prices of which were 
about as follows:—Snider rifle and bayonet, 75f.; Bruns- 
wick needle gun, 55f.; Westley Richards’ carbine (English 
service pattern), 60f. The revolver for shot, invented by 
Colonel Le Mat, is scarcely worthy of description, nor is it 
considered of much value by the Belgians themselves. 

M. Dresse Ancion and Laloux and Co., of Liege, showed 
military rifles, including French muzzle-loaders and Chasse- 
pots, Decoutz, Roberts, and Cordy guns, and also revolvers 
and armes de commerce. Besides these there were other 
muzzle-loaders on plans in use by various nationalities, and 
specimens of unfinished work, chiefly military locks in the 
soft state—sporting guns, all low or medium priced, and 
about the average of Belgian work. B. Mahillon, of 
Brussels, however, showed better work in the way of 
sporting guns and rifle, much more English in appearance; 
and Montigny, of the same city, had also rather good look- 
ing guns, and one needle gun on his principle. Ln his case 
there was a steel barrel drawn cold on the Christophe plan, 
and coiled up after having been proved with 120 grammes 
of powder and fourteen balls. The muzzle of this barrel has 
moreover been hammered flat, exactly like lead, without 
showing the slightest crack or flaw. Some of his revolvers 
are of aluminium bronze, both as regards barrels and 
mounts, 

Holland did not send a large show of small arms, the 
only case being that of Mr. P. Stevens, of Maestricht. 
His sporting pin-fire guns were few in number, and 
nothing remarkable as regards quality: he had besides a 
number of military weapons of various kinds. ‘There was 
a Gillet cavalry carbine for a paper cartridge, rifled with 
six sharp grooves. It is fired with a cap, and closes some- 
what like Wilson’s needle gun, The Snider of course was 
present, and we believe it has been issued to a certain 
extent to the Dutch army. With it was a so-called Stevens- 
Snider, which is simply an ordinary Snider with the 
inclined striker replaced by a horizontal one, as in the 
Albini gun; indeed, it exactly resembles a Snider, which 
was lately altered by the makers of the Albini and 
Braendlin breech-loader, the object being to lock the breech 
firmly, and to strike the cap in the cartridge more directly. 
There were several needle-guns—it would be interesting to 
know how many different designs exist—and among them 
one modified by Mr, Stevens so as to load in four move- 
ments instead of five. The Dutch service pistols were 
also represented; they are rifled with a vast number of fine 
grooves, and are intended for a spherical ball. All the car- 
bines here exhibited, with the exception of a Westley- 
Richards, were fitted with ring hammers, like those we 
alluded to above for the Cossacks of the Don. 

The show of Prussian arms, though small, was on the 
whole very satisfactory. H. Barelia, of Berlin, had a 
very good lot of breech-loading sporting guns and rifles on 
various principles, one of which was a modification of the 
needle and Letaucheux systems, a blunt striker being sub- 
stituted for the needle. This gun, we believe, was the 
only one of its class that was tried by the jury. MM. Leue 
and Timpé, also of Berlin, had a somewhat similar show, 
but not quite so good. ‘Lhe other exhibitors of sporting 
guns—Chr. Schilting, R. Berger, of Cithen, and August 
Utto, of Stargard—were the owners of sporting guns 
which were not remarkable. There were also two exhi- 
bitors of unmounted barrels, namely, Koenig and Reunert, 
of Annen, and Berger and Co., of Witten. The collection of 
the former was more varied than that of the latter, which 
appeared with the heavy ordnance in the machinery gallery, 
and was not confined to steel only, as was that of Messrs. 
Berger. The display of ammunition was decidedly poor 
—there being only two exhibitors—Braun and Bloem, and 
Dreyse and Collenbush. ‘Lhe percussion caps were all 


very thin and common-looking, and, we should say, very 
liable to fly. 

Bavaria sent half a dozen guns by Baader and sohn, and 
Charles Stiegele, of Munich, including a “Gerard” lion 
gun by the former makers. All were over-ornamented, and 
not otherwise remarkable, It was not to be expected that 





Spain would send anything remarkable in the way of small 
fire-arms, and this expectation was not an erroneous one. 
M. Ibarzabal of Eibar exhibited a miscellaneous collection, 
comprising Snider, Peabody, and Chassepot rifles, a pin- 
fire gun or two, and a few of those singular pieces that are 
seldom or never seen out of Spain, with the works of the 
lock outside, and unprotected. 

The collection of Austrian weapons was very interesting, 
containing, as it did, a number of military breech- 
loaders on various plans, most of which, however, were but 
modifications of Englishand Americansystems. In the early 
months of the Exhibition there were many complaints that 
too great reticence had been maintained with regard to 
these exhibits. In most, if not all, the breech mechanisms 
were secured by wires and seals, so that a proper examina- 
tion was impossible. At the time of our visit, however, 
some alterations had probably been made in this arrange- 
ment, for we were able to handle and examine many guns 
that attracted our attention. Johann Schaschl of Kirn- 
ther had a series of finished barrels, in many of which the 
solder showed plainly along the sides of the barrels and rib 
in an extremely ugly way—a number of sporting guns, 
pin-fire and muzzle-loaders only, and two needle rook 
rifles, not at all well finished. ‘the work of John Peter- 
longo, of Iusbruck, was much better, though greatly over- 
ornamented, as especially exemplified in the case of the gun 
for the Crown Prince of Austria, with an ivory and metal 
trigger-guard, and a black wood-stock covered with 
carving, the barrels being ribbed and figured from end to 
end, ‘here was also a sporting rifle in much the same 
style, and fitted with an orthoptic sight, anda brace of 
revolvers stocked with ivory, and having scenes from the 
late war beautifully rendered in bas-relief round the 
chambers. Several of the rifles exhibited by this maker 
had their hammers.adjusted the reverse way to that ordi- 
narily employed—that is to say, they fall backwards instead 
of forwards. We cannot see that there is any possible 
advantage in this plan, for it, of course, necessitates the 
use of a much larger shield round the nipple, and appa- 
rently there is no object for it in the instances in ques- 
tion, as the shape of the stock does not require it, nor is 
there any apparent saving. 

Round the kind of pavilion in the centre of this little 
court were arranged a number of breech-loading military 
rifles. One of these, called by the name of its makers— 
Kopezny and Sons—is precisely Rigby’s rook rifle applied 
as a military arm, another example of the appropriation of 
this design. The other noticeable guns were as follows :— 
F. Soukup: Breech-piece consists ot a solid block perforated 
for the ordinary striker, as in the Snider, and secured by a 
catch at the side. There is a lever at the side working a 
cam underneath the breech piece, and by which it is 
opened; takes copper rim-fire cartridge. . Ed. Paget : 
Something like the former as regards the breech, but is 
opened by the pressure of the spring underneath the breech 
piece when liberated by pressing a catch, F, Wiinzl: This 
is a system adopted by the Austrian Government, and 
much resembles the Albini; the extractor is worked 
similarly, only at the side. ‘There were several modifica- 
tions of this gun, differing only in their extractors. J. 
Amsler—the Swiss rifle—is similar to the last, but more 
like the Albini still; the extractor is worked on an almost 
identical plan, and the breech block is secured by a thumb 
catch, All these guns are constructed to take the copper 
rim-fire cartridge. M. Lamotte: This gun is like the 
Amsler, only ditfering in the style of the catch and in the 
fact of its taking a paper cartridge instead of the rim-fire. 
M. Hendrich’s system consists of a solid breech piece, 
opening backwards like the Mont Storm chamber, 
and is secured by a spring lever at the side. The 
striker is inclined like that of the Snider, and the 
extractor is attached by a link to the breech piece, and 
works in a groove in the chamber. In our opinion this 
was one of the best breech-loaders shown in the Austrian 
court ; there was also another of M. Lamotte’s guns, 
which opened like a Westley-Richards, and was secured 
by a catch running through the stock. The ignition is 
etfected in this gun by means of the ordinary nipple and 
percussion cap. Lejeune and Kopp’s system, which was 
illustrated by several rifles, somewhat resembles the Pea- 
body in the external appearance of the arm. The breech 
piece, instead of being hinged at one end, as in the latter, 
is elevated and depressed vertically by means of the trigger 
guard, Some of these guns are intended for use with a 
paper cartridge, but as the chamber in the breech block is 
bored quite through, the cartridge must be inserted with 
care, so that either of its ends may not project beyond 
the breech chamber, and so prevent its closing. The lock 
is all out of sight in the stock, and as the cocking is done 
by the act of opening the breech, there is no necessity for 
any hammer or other projection. All these Austrian rifles 
are more or less roughly finished; they do not come up to 
our ideas of perfection for military weapons. The Winzl 
plan, alluded to above, has been adopted as a system of 
conversion, While the new rifles are to be constructed after 
the design of M. Werndle of Styria. As many as 600,000 
of the.old weapons are to be converted, and an order has 
been given for 250,000 of the new ones at thirty florins 
each, or about £2. All these are to be completed by the 
close of the year. 

In the Russian department there was a very small case 
of arms by various makers, the most conspicuous of which 
was a military rifle, apparently on Terry’s plan. 

The best guns in the Italian section were those exhibited 
by Alfonso Izzo of Naples, and he shows good taste in 
abstaining from unnecessary ornament, and copying, to a 
certain extent, English style. Among the Italian arms 
was a cavalry sabre, which was surrounded immediately 
below the hilt by half a dozen revolving barrels, ignited by 
a hammer forming part of the guard itself. Similar 
weapons, as we before stated, were exhibited among the 
Belgian arms, and it is asserted that theyare much used by 
officers in the Italian service, Besides these there were 
not any other exhibits of this kind in this section worth 
noticing. 

We must confess we were somewhat disappointed with 
the American show. We had.expected that a country in 





which the principles of breech-loading have been so fully 
recoguised ddikere eontributed more than it has done 
of the many arms that have been invented there. But no 
doubt the great distance had something to do with this. 
The Spencer Rifle Company of Boston showed a number of 
sporting and military weapons on their plan, and also a 
Spencer cavalry carbine of 20in. in length and ‘d0in. in 
calibre, which has been adopted by the United States 
Ordnance Corps. This gun has an improved extractor 
and stop, by which it can be adapted for use as a single 
loader. The Providence Tool Company had a number of 
good Peabody military and sporting rifles, and the Windsor 
Manufacturing Company showedsome of Bull’s te: and 
single-loading carbines of ‘50in. calibre and 7} lb. weight. 
It is said to fire nine times in eleven seconds from the 
magazine, and twenty times in one minute as a single- 
loader. It takes the usual American copper cartridge. 
‘There was also a Palmer’s breech-loading carbine, weighing 
5i lb. of the same calibre, which, too, is stated by the 
manufacturers to be capable of firing eighteen times in one 
minute. In this gun the barrel is continued behind the 
hammer, and the extractor is drawn out by hand. An 
oritice at the side of this barrel serves for the introduction 
of the cartridge. E. Remington and Sons, of Lion, ex- 
hibited their breech-loading muskets with specimens of 
those selected by the Danish and Norwegian Governments. 
There was, besides, a sample of the United States navy 
pistol, loading at the breech, on this plan. It is a well- 
made serviceable-looking piece. Smith, Hall, and Buck- 
land, of Springfield, Massachusetts, were the owners of a 
beautiful little case of copper cartridges for Smith and 
Wesson’s revolvers, some of which latter were shown by 
their makers, and were all well-tinished specimens. Messrs, 
Alfred Jenks and Sons exhibited details of an army 
muzzle-loading rifle in all its stages, and from a memo- 
randum attached we learned that their works at Brides- 
burg, Philadelphia, are capable of turning out 15,000 arms 
per month, If that be so we cannot but think they 
might have shown something better and more worthy of 
examination. 





THE EFFECT OF THE BETHELL CREOSOTING PROCESS ON THE 
SrrenctH or Timpek.—Experiments have been recently made 
upon the qualities of creosoted wood by M. Forestier, Engineer-in- 
chief of the French Ponts et Chaussées, the following particulars 
of which, extracted from his report for the Paris Exposition, 1867, 
we feel some pleasure in placing before our readers, as the subject 
is one on which there is very little trustworthy information in 
existence. M. Forestier begins by stating that M. Crepin, Belgian 
Engineer of Ponts et Chausseés, has proved at Ostend that, after 
having been immersed for a certain time, creosoted firewood pre- 
sented a coherence of fibres, an elasticity, and a hardness much 
superior to what it possessed before immersion, and it will now be 
seen that we proved the same fact in Vendu, where it was also 
established that such, wood could be perfectly well cut and con- 
verted. We also investigated whether the prepared wood acquired 
these qualities from the tact of its having been creosoted only, or 
whether an immersion in water for a longer or shorter time was 
also required. Upon this subject we have made a series of experi- 
ments upon different specimens of timber immediately they were 
taken out of the creosoting cylinder, in order to ascertain their 
resistance to bending and to breaking, compared with that pos- 
sessed by them in their natural (uncreosoted) state. For the 
resistance to bending we loaded, in the middle of their length, 
pieces of oak, elm, beech, plane, red and white Baltic fir, marine 
pine, Italian poplar, and white Dutch poplar, to the number of 
twenty-one, all 24 metres (say 8ft. 3in.) long, between the points 
on which they were supported, and being 5 centimetres square 
(say 2in. by 2in. square). After increasing the weights to the point 
of rupture for several specimens of each kind of timber, we verified 
the flexion of the twenty-one pieces experimented on under the in- 
creasing loads after they had been creosoted, and we ascertained 
that their flexibility had sensibly increased. For resistance to 
crushing we could not operate upon the same identical specimens 
twice, viz., before and after creosoting, but we took care to choose 
the specimens as similar as possible in the same pieces of timber, 
which was all the more easy trom the dimensions being small, that 
is, 8 centimetres high, by 3°88 centimetres square (say 3°lbin. by 
ljin. square). ‘he experiments were made upon sixty-three blocks 
of uncreosoted wood and as many of creosoted wood, and the 
following table, which indicates the mean results obtained for 
each species of wood, evidently permits us to conclude that the 
simple operation of creosoting wood augments its resistance to a 
crushing weight; — 
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But out of the five couples of blocks of Carolina poplar tried, the crushing 
weight was equal in three couples. 


Experiments tried by M. Lapparent, Inspeotor-General of Timber 
for the French Navy, given in the “‘Society of Arts Journal,” 
October 3ist, 1862, proved in a similar manner that the elasticity 
of wood was rather increased than diminished by injection with 
sulphate of copper. M. Lapparent represents the elasticity of best 
teak at 2000, and French oak proportionately at 1000, and beech 
injected with sulphate of copper at 1420. M. Forestier also says 
that wood properly cr ted is completely proof against the marine 
worm or teredo navalis. 

‘THE SHEPFIELD SAWMAKERS.—The Sawmakers’ Union of Shef- 
field has now followed in the evil steps of the Sawgrinders’ Union, 
in becoming accessory after the fact toattempt to blow up Fearne- 
hough and his family. One Thomas Smith was secretary of the 
Sawmakers’ Union at the time of the outrage, and before the 
Special Commission of Inquiry he confessed that he bad paid 
Broadhead £7 10s. as his society’s share of the “expenses” of the 
job. This was unknown to the society at the time, and after the 
tact came out Smith resigned his office, and another secretary was 
appointed. He has made an appeal to the union to be exempted 
from the gperation of the ninth rule, which provides that men 
out of employ shall receive scale of twelve weeks only. Smith re- 
pr ted that in q of being concerned in the outrage, 
manufacturers refused to employ him, and therefore he thought he 
ought not tocome under the The society thought so too, and 
decided to allow him full scale so long as he remained out of work. 
This is virtually an annuity.—Z'imes. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents) 
DIAGRAMS OF FORCES APPLIED TO published Tas 

S1r,—Professor Clerk Maxwell, in a i in 
ENGINEER for the 8th November, p. 402, Se gge Esa me the honour 
to refer to a theorem of mine ‘‘On the Principle of the Equili- 
brium of Polyhedral Frames,” published in the “‘ Philosophical 
Magazine” for February, 1864. I wish to state that the theorem 
in question is simply the extension to polyhedral frames of a 
principle whose application to polygi frames I had demon- 
strated seven years previously in the “ Britannica,” 
article, ‘‘M ics, Applied,” published in 1857. —_ Professor 
Maxwell’s application of the principle of polyhedral frames to 
frames in two dimensions is a very important and useful step in 
advance. - J. MACQUORN RANKINE. 

Glasgow University, 11th November, 1867. 





ALLEGED COMMERCIAL DOWNFALL OF GREAT BRITAIN. 

S1r,—In order to completely finish the picture of what I believe 
to be the actual financial position of these islands, as compared 
with other nations upon the globe, please let me draw attention to 
another phase of the subject, pre’ that this letter should be 
read in conjunction with the one ~ ished in THE ENGINEER of 
October 11th by those who wish to be well posted up in the whole 
mass of facts. 

The Government returns already quoted in that letter proved 
that the agricultural districts of England and Wales are in 
course of depopulation, and evidence beyond all doubt was also 

iven, to prove the generally admitted fact that Great Britain has 

ong been falling under pasture—that the tillage of the land is 
yearly more and more abandoned--and that grass is gradually 
taking the place of golden fields of wheat. The great home market 
for our manufactured goods is therefore gradually being cut off. 
Live stock is now put on the fields to eat the grass, and this raises 
the question whether as much money is gained by growing extra 
meat, as is lost by ceasing to grow corn food. After making the 
Government returns answer that question, I wish to point out how 
the engineering profession is directly, as well as indirectly, severely 
injured by laws which can readily be abolished. 

The Registrar-General, in the census returns, states that the 
population of the United Kingdom has increased 61 per cent. in 
fifty years. This must not lead anybody into the error of sup- 
posing that the natural rate of increase has not been sometimes 
violently checked in the fifty years, or that we, under present 
conditions, can possibly increase as much as 61 per cent. in the 
next fifty years. The following figures, collected from the last 
census returns, show the true position of the nation at a glance: — 
Total Population of the United Kingdom, exclusive of the Army, 

Navy, and Merchant Seamen abroad. 








and emigration now on prove, the increase has nearly been 
stopped pe tga in what follows it will be 
assumed that the population doubles itself every eighty years, 
though the reality is much less favourable than the assumption. 
Having now accurate data as to the rate of increase of popula- 
= = neog _— to Aa aged once more by Sg sihed ‘by 
of to rom re respec corn pu 
order of the House of Commons io 1 on the motion of Mr. 
Caird, M.P.:— 
Total Quantity of Corn, Flour, Meal, and Grain of all kinds, 
Imported into the United Kingdom. 























Yeara. Imperial qrs. Years. Imperial qrs. ——— 
| 
£ 
1841 3,627,563 1851 9,618,026 
1842 | 3,697,279 1852 7,746,669 
1843, | ~—s:1,433,776 1853 10,173,175 
1944 | —-3,030,680 1854 7,909,544 21,760,282 
1845 2,429,915 1855 6,278,813 17,508,730 
1846 4,752,174 1856 9,339,425 23,039,422 
1347, 11,915,587 1857 9,169, 180 19,380,567 
1848 | 7,528,472 1858 11,293,705 20,152,641 
1849 | 10,669,661 1859 10,270,774 18,042,363 
1850 | 9,019,590 1860 14,494,976 31,671,218 
, | 
"ee | 5,810,470 | Average 9,620,425 
| 1861 16,094,425 34,918,639 
1862 18,441,791 37,772,194 
| 1863 15,352,559 25,955,939 


Here it is seen how, after the repeal of the Corn Laws, the 
foreign food began to stream down upon our shores, and to suck 
away capital to pay for it, till at last the sum sent away yearly 
amounts to £30,000,000. The supply of foreign corn food tends to 
double itself every twelve years, although the population, and 
mouths here to eat it, are doubled in not less than eighty years. 
Hence, in the corn trade our agriculturists are being soundly 
beaten by foreigners in our own markets. We do not get this 
£30,000,000 back again in the way of trade, as shown by Govern- 
ment returns in my last letter. Those who have seen the great 
gilt obelisk in the Crystal Palace at Sydenham and the Exhibition 
of 1861, representing the bulk of the gold sent to Great Britain 
from Australia during a long series of years, may be surprised to 
learn that a golden obelisk of that size would be insufficient to 
pay for the foreign corn-food we import into Great Britain every 
five years. 

Now comes the question whether, after the land is covered with 
grass in the place of fields of golden grain, our farmers get enough 
from the meat grown to make up for the loss of the £30,000,000 
a year once paid to them, but now sent out of the country for 
ever. The three following tables consist of totals from the returns 
issued yearly by the Houses of Parliament :— 





dustry in the manufacturing districts, not only would our farmers 
and their dependents be in comfortable circumstances, with a 
moderate amount of brains and capital, but they would be in a 
position to grow in Great Britain at least twice as much corn and 
meat as its inhabitants could eat. See Mr. Mechi’s newly-pub- 
lished shilling book, entitled “‘Farm Balance Sheets,” for full 
statistical information ing this fact. Thus we should not 
only retain the £30,000,000 a year in this country, and have so 
much em ent that our poorhouses and prisons would be 
nearly emptied, but the competition in towns which now besets 
the engineering, and all rofessions and trades, would be 
correspondi lessened, That little book by Mr. Mechiis very 
valuable, interesting, and, in places, amusing, so that anybody, be 
he farmer or not, is sure to be interested in its contents, 
which I wish to be examined and considered in conjunction with 
the facts stated in my two letters. 

Mr. Mechi is a man who labours under the delusion that science 
and brains are as useful in agriculture as in any other business. 
For instance, chemical analysis proves that the greater bulk of 
turnips consists of watcr. Hence, Mr. Mechi objects to turni, 
as food for live-stock, because if, in the winter, he fed the emus 
with 150 lb. of turnips, they would take into their insides 134 
gallons of frozen water, and only 15 lb. of solid food. He has 
many strange new-fangled notions of this sort, which are held in 
contempt by our farmers, who know that their grandfathers and 
grandmothers used turnips for the purpose, so turnips must be 
right. The great principle laid down in Mr. Mechi’s practice is 
that not only brains, but from three and a-half to five times more 
capital than at present, must be expended to get the highest amount 
of profit from the cultivation of the land. Of course, few would be 
foolish enough to expend all this capital on another man’sland. By 
his profitable method of farming he finds that it is necessary to have 
many labourers, and to substitute steam power and machine 
very largely for horse power. The latter fact points out how muc 
the present state of agriculture affects engineers. Mr. Mechi 
says:—‘‘ Look at the percentage of disease and death which occur 
among horses; whereas our steam engine is never troubled with 
gripes or colic, mange, farcy, staggers, or other horse diseases, to 
say nothing of kicks, strains, lameness, and vices of temper. 
If you have a breakage or screw loose with your engine it is easily 
repaired, assuming that youlivein an advanced neighbourhood, where 
steam engineers have found it worth their while to carry on their 
business. Horses must be fed when not in work; not so the steam 
engine. You can feed your engine for a shilling a long day each 
horse power, while your living horse costs nearly double that 
amount for a very short day, and steam life is much longer than 
horse life. One man can attend to, feed, and clean a 20-horse 
power engine.” In fact, in the pursuit of the science of agriculture 
as it ought to be, more engines, more machines, and more 
labourers are necessities. Mr. Mechi finds that, to get the highest 
profit out of land, very little must be left under permanent pas- 
ture, and the greater part must be under crops. In his farm of 
160 acres he finds that it pays best to keep no more than 14} acres 




































































































































































‘ Increase ore é under permanent pasture. 
Year. | Division. Population. | Total increase per cent. I.—Total Number of ~*~, ory eee and Calves, imported into Quitting this branch of the subject, it is advisable to give the ob- 
1821 | England and Wales .. | 12,000,236 fe os “ee — ay ery who wrote fons tine — Paris, a 
E oe 1000, 2: : | Estimated e attention. He says oreign grain e cotton, is raw 
or lil Me as jsaieeed Year. | Number. Year. Namber. value. material coming here to be manufactured, and, like cotton, turned 
Islands in the British seas "89,508 into a source of great profit, so that the money sent out of the 
entiamalacatis 1968 62,738 1887 92.963 , ait 616 kingdom to pay for the raw material is really no loss to us. As 
Total .. 20,983,092 1849 53,449 1854 89°001 962080 regards cotton, this is true. Cotton is bought and paid for, then 
“Sane | Sasentans Wales anes 1850 66,462 1859 85,667 1,175,712 manufactured, an the article produced brings vast sums of money 
Geottané wight 2'354°356 1851 86,520 1860 104,569 1,533,330 from abroad into Britain. It is also true that foreign food is raw 
ae ce 7767401 ane = oe wrasse ya material, to be manufactured into the mechanical power of the 
Islands in the British Seas 103,710 tee fem oe Bf : o oe muscles of the human body, the same as coal is the raw material 
1455 97'527 1864 931°734 3,208'851 roducing steam power. But here the truth of the comparison 
ee 24,132,294 3,149,202 150 1856 83'306 sta —— ‘“~ and cotton ends:— . . 
ge eos = : nial ‘ irstly, because the food might be more cheapl, wn in 
saad ~~ pga ve Average 86,991 Average 119,977 £1,620,435 Britain, but cotton cannot be aula here at oe 
ees ee at eam 81175,124 bee : wrt gen the — a — in ne pm 
Islands in the British Seas 124,040 me’ . . = agriculturists might more profita th to purchaser an ru- 
iP 0.55 Il.--Zotal Number of Sheep pone > ogg imported into the United ducer, enrich British agri ra ga P P 
Total .. e- « 26,833,496 2,701,202 Il = oc a ae ea Te be oe on pres ” have no use for all the pet power 
snel ee, ye | . Estimated manufactured at such expense, as evidenced by the million paupers 
1851 : wees - iteaed 7 yen Year. | Number. | Year. Number. vais. in our poor-houses. ; : 
ee 6.574.278 acpimaiain: As regards the first proposition, all I have already written bears 
Islands in the British Seas 143,126 7 | nine _ £ upon the subject. American farmers have much difficulty in 
Total ——_——_ 1849 | 53.449 saan —— — keeping possession of our markets, for the 30s. a week and 
a Ee 27,533,755 700,259 2°6 1350 | 143/498 1858 184/482 410631 paid to agricultural labourers there are considered very low wages, 
Iso) | England and Wales ——_itp Isat | 201.859 | 1859 250,580 445.208 and few but Irish and blacks will work on such terms; yet the 
Scotland .. es ee 3'062'294 1852 230,037 | 1860 320,219 553,963 farmers are prohibited from giving much more, because of the 
eee 5,798,967 185% 259,420 1861 312,923 616,020 average price of corn in our markets. ‘The second reply is borne 
Islands in the British Seas 143,447 — — | _= seers pod out by the first one. The third is a world-known fact, for this 
Total —_—— ; sii | . | 1864 py ponerse nation differs from all others in its enormous number of paupers. 
~ 29,070,932 1,537,177 55 |__| One man in every twentyin England and Wales is a pauper, by the 
I OG : Average | 170,593 Average 290,773 £535,197 Government returns. Our steam-fed mechanical power would 
the army, Savy, and Sorcbent seaman ot heme te teal, Neel, end Ieel, bet | > - | not be very profitable if one steam engine in every twenty 
have excluded them in 1821 and 1831. er ee . III. —Total Value of Bacon and Hams imported into the United | thtoughout the kingdom were kept in motion constantly without 
: : a ; Kingdom. doing any work. Such a sight would be aggravating. A man in 
The next table shows that if the army and navy services be in- —_— : the Paris Exhibition who had to look after a machine in constant 
cluded, the totals are but slightly altered from the above :—- ‘ati Value Year. Value motion, but doing nothing, said, ‘I liked it the first few days, 
Population of the United Kingdom of Great Britain and Ireland, | 5 ; but now I’ve got to hate her”—the “‘her” being the machine. 
including Army, Navy, and Merchant Seamen afloat and abread. £ £ So is it unpleasant to see the waste mechanical power in pauper 
. —— 1854 6,499,004 1860 11,031,479 machines. For the benefit of your correspondent I now parade 
Year. Population. ‘iin Increase per 1855 6,527,325 1361 9,717,686 what he calls the profitable manufactured article before his eyes, 
cent. 1856 8,664,420 1862 11,773,943 that the matter may be reduced to a question of figures, to avoid 
Rar | pain = —-| =| wes) eS ne 
1811 18,509, 116" 2,271,816 13°9 1359 | 9/826, 882 ’ | —_— Number of Paupers in England, Wales, and Ireland. 
1821 21,272,187 2,763,071 149 | : oe er 
8: 24,392, , S ” 4 Nu of paupers in . 
1sal eget prr} a eanoes a averege 8,361,970 Average 11,982,232 England ala Wales, Average daily | 
1851 27,745,949 709,499 2°6 gate Year. taking the mean of |number in Work-| Out-door paupers in 
1861 29,321,288 1,575,339 56 Thus the supply of foreign meat, instead of being checked now numbers in receipt of |houses in Ireland. Ireland. 
— - that Great Britain is ceasing to grow corn crops, actually increases relief daily. 
The population of Ireland is ‘ estimated” in the Government returns for | four times faster than do the mouths here to eat it, so our farmers a : a 
1801 wud Isl, because no census was taken in Ireland till 1821. are being beaten in the meat markets also. In addition, this large 1849 ae - | The number of agen 
“4 ° “ 5 5 -- no 
It is not generally known that the population of the United supply from abroad has much reduced the price of cattle in the ong 941,315 pom | pannel oy My Govern- 
Kingdom is subject to such violent checks, the reason perhaps markets, and last Friday, October 18th, the Standard had an 1852 915,675 166,821 | ment abstracts, but 
being that the sed can only be ascertained by examination of article wondering why the prices of prime beasts had fallen so 1853 836,362 129,401 the total amount paid 
several different tables of figures at the end of the Registrar- greatly during the past few years. , 1854 864,617 95, 190 | for their relief in 1864 
General’s written introduction to the census returns. In that | ,, Here, then, is the secret of the depopulation of Ireland and of 1856 oiieee pe ia aedaeteed 
introductory report, which is very readable and interesting, no | British agricultural districts, of the bankruptcy now visible every- 1857 885,010 50,665 
general summary, like the above, of the real state of the nation is where in agricultural towns, of the crowding of destitute people 1858 908,886 45,790 | 
given, the following table being the nearest approach to such a from agricultural districts into our large towns, the consequent 1859 865,446 40,380 
summary; but it omits Scotland and Ireland, and includes non- | crease of competition and pauperism in all directions, and the 1860 844,633 41,271 } 
residents :— decrease of the great home demand for our manufactured goods. = po gad Pa | 
Enumerated Population of England and Wales, estimated to the skuaiee 7 sian teak cedienen Fa 1863 1,079,382 57,910 | 
4 ¥, o7 4 
_____middle of Census Years 1801—1861, more than the average pay of English farm servants, and then to — or waned ° 
Year. | Estimated population, inclad-| Increase in the ten years beat us out of our own markets, is that our agriculturists are, | — P. A 
ing army, &c., abroad. preceding. practically, divorced by legal force from the possession of the soil Number of Poor in Scotland. 
soot a tenene > they cultivate. The laws of entail, settlement, primogeniture, and Number of Number of 
isit 10467738 see the enormous legal expenses and delays fettering the transfer of registered | Number of | casual poor| Depen- | Depen- 
182i 121907302 1772574 land effectually cut off 99 per cent. of our farmers from the pos- Year,  |P00F relieved) registered | relieved | dents on | dents of 
1831 14,070,681 1/880,379 session of their farms. Having thus a flecting tenure of the land, during each |poor on 14th) during the | the regis- | casual 
1841 16,050,542 1,979,861 they improve it alittle at the beginning of their lease, if they =e =. —— pee pee, | GN 
1851 18,109,410 2,058,868 have one, and exhaust the land thoroughly before its close, so that = = alia 
1861 20,281,587 2,172,177 it is good for nothing till a considerable amount of capital has 1855 100,560 79,887 42,863 40,569 26,454 
Theref, ‘ ? been sunk in it once more. Give a man a barren rock as his own, 1856 99,363 79,973 38,020 48,346 26,384 
herefore, anybody who simply reads through the introductory | and he will make it an Eden; but give hiu a garden on lease, and 1857 98,632 79,217 36,533 45,251 26,237 
report of the Registrar-General, without examining for himself a | he will make it a desert. By years of depression and dependence 1858 99,617 79,199 44,847 | 45,629 | 32,982 
few tables buried among the mass of tables at the end thereof, | the average run of farmers have been demoralised, till they possess 1859 97.009 papel a ou sn ues 
th ght erroneously jump to the conclusion that the population of | neither brains, nor capital, nor intelligence. They cannot pay the — oreeo e438 42.648 sgt 31372 
tat — = rogressing steadily. Even in considering the last | heavy rents which the smaller landowners are obliged to } hee 1862 98,922 78,724 52,221 56.239 | 39,957 
e it mus remembered that most of the increase is caused | to meet their mortgage and other expenses. Hence, at last, we 1363 99,695 78,717 52,068 58,864 33,099 
by the influx of Irish, a portion of whom stream over here as the | have what should be the principal branch of industry in the king- 1964 101,636 78,682 50,186 59,648 38,163 
depopulation of their native island | ae amg dom in a state of universal bankruptcy, and agricultural districts 
he population of the United Kingdom has then increased | in Great Britain and Ireland are in course of excessively rapid | Ave™8®, fr “ 
61 per cent. in fifty years, and if it continue to increase at the | depopulation. — boas 98,938 78,063 43,667 49,901 | 31,889 
same rate it will double itself every eighty- Under Bop ing agriculturists had not been fettered by the land laws, = 


two years. 
present conditions, as the above tables and the public disturbances 


posing 
so that their craft had progressed like the free branches of in- 











Thus the manufactured article described by your correspondent 
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as having such a profitable sale does not get off our hands very 
quickly. Nay, more, it is a positive source of additional expense 
to us, as shown by the following table, from the Government 
returns : 


Total Amount paid out of Poor Rates Yearly from 1840 to 1864 

















Year. Amount paid, Year. Amount paid. 
£ £ 
1840 6,067, 4 1853 6,854,788 
1841 6,493,172 1854 7,317,930 
1842 6,711,771 1855 8,089,387 
1843 7,035,121 1856 8,212,012 
1844 6,990,117 1857 8,339,212 
1845 6,857, 4! 1858 8,449,658 
1846 6,746,585 1859 8,149,455 
1847 7,094,657 1860 8,075,904 
1848 8,047,485 1861 8,395,212 
1849 7,710,617 1862 8,806,074 
1850 7,360,221 1863 9,325,072 
185t 6,919, 1864 9,680,480 
1852 6,819,436 





If the land of the nation were under a proper system of agricul- 
ture every one of these paupers might find work, and a great 
scarcity of labourers would afterwards remain. We must remem- 
ber also that we lose millions every year in the purchase of foreign 

oods connected with agriculture, which would be produced at 
| oon were that branch of industry free. Wool may be quoted as 
an example :— 


Value of Wool Imported into the United Kingdom yearly from 
1854 to 1864. 





Year. Value. Value. 








54 

| | | 

£ | £ 
1854 | 6,499,004 1860 11,031,479 
1855 6,527,325 1861 9,717,686 
1856 8,664,420 1362 11,773,943 
1857 9,681,972 1863 11,884,572 
1858 | 8,972,218 1864 15,503,483 
1859 | 9,826,882 

Average 8,361,970 | Average | 11,982,232 





Again, if the manufactured and other articles we export exceed 
in value the raw materials and other goods we import it would be 
proof positive that the nation was suffering no very great loss 

m its influx of foreign food. This necessitates the formation 
of a table of ag national importance, in which the totals are 
taken from the Government books, and averages are struck to 
make the facts clearer :— 


Total Imports into and Exports from the United Kingdom, stated 
in real value, in each year from 1854 to 1864. 























. Excess of imports 
Year. Imports. Exports. over exports. 
£ £ £ 
1854 152,389,053 | 115,821,092 36,567,961 
1855 143,542,850 | 116,691,300 26,851,550 
1856 172,544,154 | 139,220,353 33,323,801 
1857 187,844,441 146,174,301 41,670,140 
1858 164,583,832 139,782,779 24,801,053 
Average 164,180,866 131,537,965 32,642,901 
1859 179, 182,355 155,692,975 23,489,380 
1860 210,530,873 164,521,351 46,009,522 
1861 217,485,024 159,632,498 57,852,526 
1852 225,716,976 | 166, 168, 134 59,548,842 
1863 248,919,020 196,902,409 52,016,611 
1864 274,863,924 212,676,542 62,187,382 
Average 226,116,362 175,932,318 50,184,044 











The above parliamentary totals prove that now we import yearly 
goods worth £59,000,000 more than those which we export, and of 
course we have to aoe the difference in cash. £30,000,000 
out of the £50,000, is sent away unnecessarily to pay for 
foreign corn, which might all be grown at home. 

Not only is much of the mechanical power manufactured from 
the raw material, food, idly wasted, ont made a source of expense 
to us, but after many of our machines have been built up and 
reach their full strength they leave Britain, and exert their wealth- 
es powers for the benefit of rival nations, especially the 

nited States, whither 70 per cent. of our emigrants go. The 
following are the numbers of emigrants who have gone to the 
United States from those ports where our Government records 
their departure :—- 


Number of Emigrants to the United States. 











Year. Number. Year. Number. 
1858 59,716 1862 58,706 
1859 70,303 1863 146,183 
1860 87,500 1864 147,042 
1861 49,764 





The average total annual emigration from the United Kingdom, 
from 1815 to 1864, was 113,384. For the ten years ending 1864 it 
was 157,475, and since then it has risen to more 200,000 a year. 
At the present day, by the census returns of the United States, 
there are more than 2,000,000 people living there who were born 
in this country. 

Thus, then, the backbone ‘and chief point of the letter of your 
anonymous correspondent that the raw material, food, is changed 
into a highly profitable manufactured article—as is the case with 
cotton—is flatly contradicted by the statistics published annuall. 
by the British Government. Although the raw material, food, 
is dearer here than in America, the manufactured article will not 
sell for half such a good price as that manufactured over there— 
for wages there are double those paid here. The reason is that 
legal enactments prevent labourers here from tilling the soil pro- 
perly, and from becoming intelligent, independent, and moderately 
well-to-do men, hence agriculture--the natural occupation of man 
—is ruined, and our cities overflow with the great surplus of waste 
labour artificially created. So are our prisons and rhouses 
filled, and a great market for the sale of the g made at 
Manchester, Sheffield, London, Birmingham, and such places, is 
rendered financially rotten, as many of your readers are now 
practically finding out to their cost. 

Your correspondent says I am wrong in calling attention to 
France, where ,the subdivision of land hes proved a great evil. 
Land there is bought and sold like other property, so if the 
holders of two small plots find they can ciie more money by 
uniting their two farms into one, as men of business they are sure 
to do it, for there are no legal +~— or delays to hinder. The 
very great subdivision of land in France came about in this wise :— 
The ancien noblesse of France were profligate and avaricious. They 
utterly divorced the try from the possession of land by law, 
and they lived principally in Paris, leaving the unpleasant work 
of extorting money from their peasantry to agents. If here and 
there a farmer by enormous exertions got some little profit out of 
his farm they raised his rent, and so put his money in their own 
pockets. In Turkey the ice is somewhat similar, for there 
the Sultan is the only landlord in the country; he raises his rents 
when and how he pleases, and can send out his soldiers at once to 
collect the amount. Under this ancien regime the populace became 
depressed, brutally ignorant, and as cruel as their rulers. Never- 
theless, they tried first to get constitutional redress by petition to 
the Government of the country. The king replied by seizing the 
chiefs of the deputation, and hanging them high in the air before 
the gates of his castle. Then the mob, who had been made brutal 
and ignorant by the rulers, put into practice the lessons they had 





been taught by example, and France knew all the horrors of the 
French Revolution. Such was the hatred of the nation to the 
old feudal laws that it was soon after made com that a man 
should divide his estate among his children. 0 -branch 
enactment is the reason that land is more subdivided in France 
than would be the case were it subject, as it ought to be, to 
exactly the same laws as all other . Nevertheless, the 

use if the owners find it 


subdi does not do much harm, 
does not pay, two little estates can easily be The 
legal fee for erring any amount of in ce is com- 


monly about £1. Those who are interested in the present state 
of ch agriculture, where the agriculturists are infinitely 
better off than in England and Ireland, can consult Fraser's 
Magazine for November, 1864, where there is an intelligent article 
written by an Englishman living in the north of France, who 
mixed personally with the agricultural population, and learnt 
oe ly their habits, condition, and ways of thought. 

By way of nape 9 the works of Jules Michelet, on the agri- 
cultural condition of ce before the Revolution, may also be 
read Le ped interest, and from his writings the following extract is 
quoted :— 

“The peasant having no goods to seize, the Exchequer can lay 
hold of nothing but the cattle, which are gradually exterminated. 
No more manure. The cultivation of corn, though extended in 
the seventeenth century, by immense clearings of waste land de- 
creases in the eighteenth. The earth can no longer repair her 
ae strength; she fasts and becomes exhausted; as the cattle 

mes extinct, the land ap dead. Not only does the land 
produce less, but itis less cultivated. Large proprietors, tired of 
advancing to the peasants sums which never return, neglect the 
land which requires extensive improvements. The cultivated por- 
tion grows less and the desert expands. How can we be surprised 
that the crops should fail with such half-starved husbandmen, 
or that the land should suffer and refuse to yield? Were the 
seigneurs of 89 heard-hearted, mercilessinen? By nomeans. They 
were a very varied class of men, but generally feeble, and physically 
decayed, frivolous, sensual, and sensitive, so sensitive that they 
could not look closely at the unfortunate. They saw them only 
in idyls, operas, stories and romances. Thus weak-hearted, easy, 


paying forthem. Among the which are irremovable by the 
owner, and be thus taken, are — Alehouse bar, barns fixed 
e aA ay Bo borders, carpenter’s shop, cart house, 


ouse, 
other articles. 

14. If a tenant give his landlord too short a notice to 
eyes ; area he at first acquiesces in it, may afte: 

accept i 

I may also state that much of the poverty among dwellers in 
cities, swelling the present commercial is caused by the 
fact that most of them ignorantly pay in rent every 100 years 
about four times more than a fair amount. This is caused by 
general ignorance of the advantages of co- tion. By means 
of rich and safe building societies, in the London Mechanics’ Insti- 
tute and elsewhere, members can be provided with a house in any 
neighbourhood they please, and if the house has a 99 years’ lease, 
they as a rule will only have to pay the Monon bo to a building 
society for about twenty years, when the house mes their own, 


free from all charges but i rent, for the rest of the term. 
If on house be freehold the temporary yearly rent will be a little 
er. 


he worst of building and freehold land societies is that they 
exist not by the recognition but by the evasion of the law, for the law 
forbids any corporate body of that kind to own land, Buildi 
societies were parti ised by an Act passed in 1836, an 
most unfortunate for them was this semi-recognition, for in pac- 
tice it has since been found that this act facilitates irregularities 
in cash affairs by the managers of the societies. This bad ef! ect 
of the Act was mo under the notice of the British Association 
at Birmingham in 1865, by Mr. G. J. Johnson. 

Such are the direct influences which cause steady loss of capital 
to dwellers in cities; but the indirect ones, or those which ruin 
agriculture, tell with far greater severity. 

The laws brought under your notice in these two letters tell 
against the engineering profession with crushing severity. Now 
that agriculture is in such a state of ruin that Ireland has been 
d lated of 3,000,000 inhabitants since the repeal of the corn 





F eapene and incapable ofjstanding the temptation of sp Mg, 
they required money, much money, more than their fathers. Hence 
the necessity of deriving large profits from their lands, and of 
handing peasants over to stewards and agents. The more feeling 
the masters the more generous and philanthropic they 
were at Paris, and the more their vassalsdied of hunger; they lived 
less at their castles in order not to see this misery, which would 
have been too painful for their sensibility.” 

Frenchmen do not agree with your correspondent in his state- 
ment that French land tenures are worse than those of England. 
M. de Pontes, a French prefect, was so horrified at the rags, 

uperism, and misery, which he saw during a long residence in 

ngland, that he has just published a book on the subject. He 
ascribes the poverty in England principally to the two facts that 
the inhabitants of this country, especially farmers, are divorced 
from the soil, and that drunkenness prevails here more than in his 
own country. There are five times more paupers in London than 
in Paris in proportion to the total population. Another French- 
man, Jules Michelet, the historian, writes also thus of England— 
‘England, the faithful guardian of the barbarous laws of the 
middle ages, of feudal iniquity, hereditary birthrights, &c., had to 
choose between two things, to become just, or to get rid of the 
victims of injustice. She adopted the latter course, and periodi- 
cally throws her children into the ocean. She is able to support 
this cancer of iniquity, which is now consuming her, only by means 
of these periodica purgations, Hence the incessant need of omi- 
grations.” 

The present ruin of agriculture in Great Britain is the cause 
of more than £1,000,000 of money a week being now drawn away 
from circulation in trade here and sent abroad never to come 
back. It is also the reason of the falling off in Manchester and such 
places of the demand for manufactured goods in agricultural dis- 
tricts, so that the manufacturers have to throw many of their 
hands out of employment. It not only causes a decline in all 
branches of trade, but the laws which forbid land to be treated like 
other property have the direct effect of causing a great loss of 
money to people who dwell in towns, and thus swell the present 
terrible amount of commercial depression. As so much space has 
already been occupied, I will briefly sum up these sources of loss, 
by giving the substance of clauses in Acts of Parliament, and in 
the present state of the law, which now commercially injure the 
bulk of your readers :— 

1. An Act of Parliament passed on the 28th August 1846, (the 
9th and 10th Victoria, cap. 101) rendered it legal for the Inclosure 
Commissioners to lend not more than £3,000,000 to landowners, at 
a low rate of interest, to improve their private estates. Since then 
the sum authorised to be lent out has been increased to £5,000,000. 
A few months ago I called on the Inclosure Commissioners, and 
was informed that the amount of national money now actually out 
for this purpose is £4,000,000. This keeps up the taxation of 
dwellers in towns proportionately. If that £4,000,000 were now 
called in, it would not be necessary to increase taxation for the 
Abyssinian expedition. 

2. The 16th and 17th Victoria, cap. 34, enacts that those who 
borrow the national money as above to improve their private estates 
shall therefore pay less income tax. This also increases the taxa- 
tion of dwellers in cities. 

3. Leases made by the guardians of an infant, if such guardian 
have been appointed by will, are valid until the heir comes of $ 
but they may then be confirmed or set aside by him. Hence, by 
law, those who hold leases under a landed proprietor who is not of 
ager as is the case with nearly the whole of the + shipping town 
of Cardiff, are liable to find the leases for which they have paid, 
to be worth no more than waste paper. 

4. The landlord of an er wa house, in letting it on a 
yearly tenancy, does not, any more than in granting a lease, 
warrant it as fit for habitation. In whatever state it may be, if 
the tenant once enters or signs an agreement to take it he is with- 
out redress, unless he has previously obtained the landlord’s 
written agreement to put it in repair. Even if the house were 
to tumble down he might be compelled to pay rent. 

5. The goods of .a lodger may be seized to pay rent owing to the 
landord by the tenant of the house. 

6. A landlord who takes from a tenant a bill ora note payable 
in six months or any other time, may still distrain for rent next 
day if he please, but other creditors may not distrain under similar 
circumstances. 

7. Rent paid by a bankrupt after the act of bankruptcy 
is a protected payment, and cannot be recovered by the as- 
signees. 

e A tenant from year to year, or a lessee who has covenanted 
without a peer to pay rent during his term, will not 
be relieved from liability if the house be wholly destroyed by fire. 

9. If a landlord refuse to build, after a house is burnt » Rost 
the lessee must still pay him rent during the whole term of his 


ease. 

10. If a tenant become a bankrupt, and the messenger of 
the court is actually in possession of the the landlord can 
distrain for not more than one year’s rent and receive the full 
amount. 

11. Land tax and property tax may be deducted from rent but 
if not deducted from the next rent which accrues due, the tenant 
cannot afterwards recover the amount. 

12. If the house should fall, and destroy the furniture in it, the 
landlord will not only be irresponsible for the loss sustained by the 
occupier, but will be entitled while the house is down, and whether 
he rebuild it or not, to insist on being paid his rent to the end of 

e term. 

13. When a building lease expires, for which theground-rent has 
been duly paid, the owner must not remove any of the materials 
of his house, The landlord takes possession of the whole without 





laws, and that rural districts in England, Wales, and Scotland feel 
the same desolation, and pour a great tide of destitution into our 
towns, who is to find capital for great engineering works? So 
intense do young men who enter upon the profession now find 
competition to be that they emigrate largely to foreign lands. 
The same pressure, unknown to our fathers, is felt in all other 
businesses and professions. Once let iculture be released from 
its chains, and in a few years relief will be felt. Four or five times 
more capital than at present will then have to be spent on every 
acre of d to get the highest profit from it, and a very large 
proportion of this enormous sum will have to be spent in steam 
machinery, for Mr. Mechi finds that steam power must be sub- 
stituted for horse power in five cases out of six. It was ten years 
after the abolition of the old feudal land laws in Prussia that 
agriculture in that country grew once more into a healthy state, 
and Turkey and Great Britain might derive similar benefit by 
taking a similar step on the road to civilisation. 

In answer to your other yy it may be stated that the 
average summer temperature in England is two degrees lower than 
the temperature best suited for the cultivation of wheat. 

For the reasons given in this and my previous letter, I think 
there is good evidence that the present depression in trade, com- 
petition in business, strikes, es’ unions, Fenianism, the panic in 
the money market, and the depreciation in Government securities, 
arise not from temporary causes, but from permanent influences. 
Apparently, the best remedy is to restore prosperity to agriculture, 
by abolishing the laws of entail, primogeniture, settlement, and 


each and ev legal impediment, expense, and delay, which 
prevent hey &, being bought, sold, and hired, like other 
property. 


Land, like bread, is a necessary of life, for men cannot live con- 
stantly in the car of a balloon; and traffic in necessaries of life 
ought not to be fettered by law. WIturaM H, Harrison, 

London, November 8th, 1867. 

Srr,—The progress made Wadiiening nations during the last 
fifteen years, as evinced by the manufacturing articles exhibited 
this year in Paris, combined with the dep state of trade that 
we experience at present, has an alarming effect upon the public, 
and your columns alone contain numerous letters accounting for 
the said depression in many ways. One correspondent finds a 
solution to the difficulty in the fact that we are suffering under 
the burden of the patent laws, and that our present commercial 
position will be lost if we do not adopt free trade in inventions. 
Another correspondent occupies about two pages in one of your 
numbers, with statistics which are sup to show that we are 
ruining ourselves, in a national point of view, by buying our corn 
from —— nations; this assertion at first sight seems to have 
some weight, but when we enter fully into the matter we find that 
the writer has overlooked two most important facts which 
materially affect his argument. First, hefounde! his argument princi- 
pally upon the reduction in the number of farm servants without 
taking notice of the enormous increase in the use of farm machinery, 
such as portable engines, ploug: , cultivating, and thrashin 
machinery, &c.; and, secondly, w lamenting the increase o' 

y ” in the farming districts, he seemsto overlook the 
fact that, although og = is increasing our importations of 
cattle, are also increasing. Now, not to enter into the question of 
the comparative importance of corn and cattle as food for the 
nation, it is evident that if we are to import one or the other the 
corn is the easiest, and therefore the cheapest to import, and will 
suffer less by such importation. Before assenting to the ment 
of the writer above referred to, it would be well to consider the 
possibility of our raising sufficient corn and cattle on the land 
which we now cultivate together with that which can be brought 
into cultivation. : 

Your correspondent, Mr. Waygood, whose letter appeared in 
your last, advances another theory, that certainly requires considera « 
tion. We have advocated the extension of free trade so per- 
sistently that we shall have much difficulty in believing ourselves 
to have been wrong all the time; yet it seems so very plausible to 
sup that if we were selling our coals to foreign nations at a 
higher price, and that an export duty were placed on foreign loco- 
motives, our trade would be benefited. But are we waddling the 
right horse when we attribute our present depression to anything 
but our own over-confidence? 

Have we not been living too fast and discounting the future? 
Probably, prior to 1851 the same amount of prosperity which we 
now consider as total tion would have been considered as very 
satisfactory; we have allowed our artificial wants to keep pace in 
increase with our commercial prosperity, bo that when a check 
comes we are not for it. Is it too much to say that the 
Exhibition of 1851 is the cause of the success of a competi- 
tion, as we have been supp all the world both with tools and 
men to teach the use of them? But we need have no fear that 
England will not be equal to the emergency; she has been resting 
upon her oars, and has allowed her rivals to overtake her; but itis not 
in the nature of an Englishman to submit to be beaten in anything. 

3, Smithy Door, Manchester. Epwarp K. Dutton. 

ovember 11th. 





“THE PRACTICAL ENGINEERS’ TECHNICAL EDUCATION.” 

er oe am LC! 7 in the wae str 
and articles whic’ ve your on this subjec' 
and more especiall whey my last wk on “Prime Cost,” 
and the letters by “B, O. W.” and “G. G.” Though the subject has 
been handled almost usque ad nauseam s more or less 
skilful hands, I trust will excuse me for offering a few 
remarks. It is not till a is fourteen or fifteen that any reliance 
can be placed on his for any one profession or career. 
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Now there are certain branches of study, which, th necessary 
and indispensable for one career, are absolutely hom another. 
A young man about to enter on a university course cannot dispense 
with a ae of Greek particles and Latin hexameters, which 
would plainly of no use toa would-be analytical chemist; a 
D.D. would not derive much benefit from having studied the 
elements of geology. Now taking the average of humanity, it is 
impossible to cram more than a given amount of knowledge into 
anyone’s head by the time he has arrived at, say, eighteen years of 
age. Let the boy, then, be imbued with those branches 
which are universally necessary and useful, ¢.g. ‘‘the three R’s,” 
modern languages, geography and history, and when he is of an 
age to know his own mind (I am of course assuming that a 
reasonable amount of free-will is allowed him in the choice 
of a profession), let his education take a special turn. In my own 
case I know that at sixteen I could have turned out a decent copy 
ofiambics, but I very much doubt if I could have extracted a 
square root. I am of opinion that on the Continent they 7 
technical education almost too far. Place a German or Frene 
draughtsman beside an English one, and the latter will be as 
superior in education as the former is in professional knowledge. 
But our question is how to conduct this special education. I am 
afraid that we have no appliances for it in this country. Out of 
some forty youths “specially educated for the engineering pro- 
fession” by various specious professors (of course I am speaking 
exclusively of English tuition and schools), I only knew two who 
could have made acorrect plan, elevations, and sections of a hollow 
cube. I was at a school where surveying and levelling were pro- 
fessedly taught, and after two or three lessons we knew as much 
as our master, who was as good a theoretical mathematician as 
could be desired. I remember his explaining to us the principles of 
the locomotive. His lecture might have done for the era of the 
Rocket, but such an idea as Stephenson’s link motion was unknown 
within the walls of College. By the way, now that there 
are so many really well-educated gentlemen of our profession on 
their beam ends, why do not some of our great schools (not our 
public schools, that is too much to hope for) secure the services of 
some of them as tutors? 

I will conclude with offering a suggestion to “G. G.” and “B.O. W.” 
I was unfortunately apprenticed to a firm where the “‘ price books” 
were beyond our reach, We combined into a sort of inquiry club, 
which I can best explain by supposing that we wished to arrive at 
the price of, say, a connecting-rod. The price of the raw material 
was not so hard to get at. A. would ascertain the price paid to the 
smith for forging it, B. what the brass-moulder received, C. would 
“pump” the turner, D. would note the time consumed in fitting 
the gibs and cottars, &c., and by comparing notes we obtained a 
fair idea of what was paid for labour. We were naturally led to 
notice how, by some trivial alteration in the pattern, Xc., time 
and labour might be saved. When we were admitted into the 
drawing office the practicability of our designs was easily dis- 
tinguishable. Some may consider this plan as mean and as dis- 
honest as ‘carrying chips out of the works,” but our opinion was 
that, as we had paid a certain premium for our education in engi- 
neering, we were entitled to as much knowledge as we could get, 
and that we were justified in obtaining any ‘‘ wrinkles” we could 
learn, so long as we did not injure our employer’s interests. 

I have heard many young men declare that to be obliged to pay a 
premium was an utter farce. A premium apprentice, asa rule, has 
almost as much liberty as he likes, and comes to work or stops 
away as suits his taste. A friend of mine often says, ‘‘If I hada 
son whom I wished to make into an engineer I would apprentice 
him without a premium, and give him so short an allowance that 
his wages should have a sensible influence on his allowance, I will 
be bound that when he was out of his time he would know more 
about his business than the lazy butterfly chaps, who do nought 
but lounge about with hands in pockets. Look at our eminent 
engineers: how many of them have had premiums paid for them, 
and how many have been obliged to take an interest in their work 
through sheer necessity of earning their daily bread?” 

November 9th, 1867, = | s 








S1r,—I trust you will kindly allow me, through the medium of 
your instructive paper, to concur with ‘‘ Cost Price” in his opinion 
of the defective manner in which the pupils of mechanical engi- 
neers are taught, not only in the financial departments, but also in 
the workshops. I apprenticed myself some time since for a term 
of three years in one of our oldest-established firms, under the 
impression that I was to receive thorough instruction in all matters 
connected with my profession. After paying a heavy premium I 
was placed entirely under the tuition of the foremen, who, as 
** Cost Price” tells us, have not only very little scientific know- 
ledge, but are even unable to give a more satisfactory reason for 
many things they are doing than that it has always been the 
custom to do them so. Any personal instruction from the heads 
of the firm or their manager seems to be considered quite unneces- 
sary. I think it should be the duty of an engineer when he under- 
takes the care of pupils to allow them to be present if any experi- 
ment is to be made, or if anything unusual takes place from which 
they may gain experience; but in my case this is altogether for- 
gotten, and instead of which I am expected to keep to my vice in 
one particular part of the shops, to work as if I were paid, and not 
even allowed to walk round the factory to see how things are 
manipulated by the workmen. I may safely say that during the 
whole time I have been a pupil, which is now nearly two years, 
my master and his manager have never spoken to me on any sub- 
ject in connection with the profession, unless to reprimand me for 
some supposed fault in which a little reflection would have shown 
them their error. I trust there are not many such cases as mine, 
though I very much fear it is far from being an exceptional one. 
The profession is one that embraces a larger class of subjects than, 
perhaps, any other, and if its students—upon whom its future 
greatness will have to depend—have not better means of attaining 
proficiency, I very much fear the engineering knowledge of the 
country will, if anything, rapidly decrease. Ido not mean to say 
that it is the duty of an engineer to teach his pupils theoretical 
mechanics or natural philosophy, for that, of course, could not be 
expected of him, even if his time would permit; but where a man 
undertakes the instruction of an apprentice and is liberally paid 
for his services, it is his duty to give him every encouragement, 
and ailow him every opportunity in his power of gaining know- 
ledge, A PUPIL. 

November 12th, 1867. 


GREAT INDIAN PENINSULA RAILWAY. 

Str,—As a late engineer on the above railway I have read with 
sincere regret the report in which the failure of the masonry was 
attributed to the stones employed in the works—being specified of 
too small a size—thereby casting a slur on the chief engineer who 
drew up the specification. The real cause of the mischief—and which 
adding to the size of the stones would but serve to increase—is to 
be found in the mortar, which, if properly used is second to none 
in the world, but if killed before application, as is nearly always 
the case, would answer but little better than sand. 

The following information of which a moment’s reflection will 
discover the justice, was derived from some native masons employed 
on a tank at Sholapoor, who I noticed never worked during the 
hot weather, and which I then attributed to laziness though in 
reality it was design, and a very clever design too, as I afterwards 
discovered, 

Want of water and the too rapid drying of the mortar are the 
causes of failure. In the hot weather—the building season—water 
is very difficult to obtain, and even when a good supply is avail- 
able the stones which ought to be thoroughly wet when the 
mortar is applied, are sure to be quite dry even if well soaked five 
minutes previously. 

The stone used in India is very hard and far from porous, and 
therefore requires plenty of water as it cannot draw moisture from 
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er, as in the sketch, and is then con- 

on its surfaces, till within about 

again , but not 

quite to the same size as the face. The face never splits off as 

at first sight might appear probable as the chamfer is inwards, 

and seems to answer quite as well as the more civilised mode of 
chamfering outwards. 


This makes an irregular cell to hold the mortar, and besides 
being cheaper than a stone dressed out is much more 
efficacious. 


If any one would but picture to himself the chance there was 
of a pier over one hun feet high getting treated properly with 
water, and the arch higher up still on which everything depends, 
coming in for its share; and if he but saw that small hand buckets 
—two or three of which would not be too much for one stone—are 
the only means adopted, he would never for a moment expect the 
arch to stand at all, and it has only been owing to the great watch- 
fulness of the district engineers and their inspectors that such great 
natural difficulties have in some cases been partially overcome, and 
stable work executed. 

The real secret is to work in the monsoon. Every stone would 
be well wetted, and, after application of the mortar, well grouted 
by natural instead of mechanical means, besides which the air 
being moist the mortar would not dry too quickly. 

Indian lime is hydraulic; excess of moisture, therefore, with 
non-porous stones, need not be feared, but dryness must. Another 
most important fact is that some years since every good contractor 
fought ms of India, consequently the company were forced to deal 
with men with whom they could not be very strict as on the least 
provocation they would throw up the contract and leave them in 
the lurch; and besides the delay likely to be occasioned in the search 
another could not be found—and as to keeping money in hand to act 
as a check, no contractor. would ever hear of such a thing in “‘ those 
good old times.” 

I might further mention that on a railway in North Spain, one 
extremity of which was in a constantly moist climate, a viaduct 
over one hundred feet high was erected, which will probably stand 
for ages; but in Castille, near the other extremity, a magnificent 
retaining wall of ninety feet high, and nearly a quarter of a mile 
long, with stones in it three feet six inches long, came to grief, 
owing to the impossibility in such a dry climate of using the 
mortar in a proper state; and on the Santander line the very first 
train destroyed a magnificent viaduct, and the engineer, who was 
on it, lost his life. 

Many other instances might be quoted, but the best of all data 
to go on is doubtless the native practice, for they who pass their 
whole lives in it must know the necessities of their own climate 
much better than an engineer, who, after all, is but a bird of 
passage, without much time to obtain any practical knowledge of 
the country he is catering for. 

I feel quite satisfied, from the untiring energy I saw displayed 
by the company’s officers during my stay in India, that there is not 
one of them would not cheerfully give up his gymkana (cricket, 
&c.), don his macintosh, and work at his masonry in the monsoon, 
as thereby his work, which is always his pride, would stand and be 
really something worth being proudof,. J. L. Happan, C.E, 

London, Nov. 6th, 1867. 








Tue British Iron TRADE.—The Government have directed that 
inquiries be made into the truth of the statement as to the depar- 
ture of trade from England to the Continent, having especial re- 
ference to the trade in machinery and implements. This duty has 
been confided to Mr. Samuelson, M.P., the head of the extensive 
agricultural implement works in Banbury. Mr. Samuelson is well 
qualified for the work, having a thoroughly practical acquaintance 
with machinery, and being also an accomplished linguist. His 
journey will occupy several months.—Liverpool Albion. 


THE GRAPHOTYPE ProcEss.—About a year ago we published a 
description of the method of producing graphotype pictures, and 
pointed out the probability of the process proving a great rival to 
wood engraving. Since then a company has been formed to bring 
the process in practical use, and now appears to be very actively 
engaged in the new business. The Prince of Wales inspected the 
premises and process a short time since, and ordered the reproduc- 
tion, by the new method, of a water-colour painting presented to 
him by the Emperor of Russia. -At a recent conversazione 
of the Associated Arts Institute, in Conduit-street, Professor 
Westmacott, R.A., presided, and a coloured graphotype copy of 
the picture aforesaid was exhibited. The original picture, by 
Zichy, of St. Petersburg, represents a bear hunt, with the Prince of 
Wales in the foreground, with arifle to his shoulder, and numerous 
other royal personages among the trees in the distance, each figure 
being a correct likeness. The original is a line drawing, with the 
colours afterwards lightly washed in. The copying of a picture of 
this kind by the graphot; process required infinitely more 
application on the part of the artist than the production of the 
original, because a separate plate had to be prepared for each sepa- 
rate colour, and much judgment was necessary to secure the exact 
gradation of tone in each. This delicate work occupied the time 
of a rising artist, Mr. Alfred H. Wall, for many months, the re- 
sult being the production of pictures by the graphotype process 
which no casual observer could distinguish from a water-colour 
painting. 

PETROLEUM FOR Locomortives.—A trial was made some time 
since on the Hudson River Railroad, when satisfactory results 
were obtained, petroleum being used as fuel, on a plan invented by 
Mr. Pepper. The chief peculiarity of Mr. Pepper’s mode of using 
the petroleum ists in dispensing with all the ordinary burners 
and retorts, and burning the oil in connection with water from a 
surface of sand. A circular pan of cast iron, about 18in. in 
diameter and Sin. in depth, having a perforated bottom covered 
with a disk of wire gauze, is substituted in place of the grate and 
ash-pan of the furnace. In making the experiment the pan is 
filled with coarse sand, and the oil is conducted from its receptacle 
through a pipe into a mass of sand. Another pipe conducts water 
from the tank of the locomotive into the sand, and the oil rises 
to the top of the water and burns on the surface of the sand. The 
water, besides furnishing a convenient means for controlling the 
fire, also, it is said, becomes decomposed by the heat and aids the 
combustion of the oil. The bottom of the fire-box is made air- 
tight, and a blower driven by steam power furnishes a draft which 
may be regulated at pleasure. If preferred, the exhaust steam 
from the engine or a steam-jet from the boiler may be used to 
supply the draft. The boiler used in the experiments on Wednes- 
day was of the upright tubular style, about 4ft. in diameter, 
and about 10ft. in length, and two-thirds filled with cold water at 
the commencement of the experiments. Twelve quarts of crude 
petroleum and three quarts of gasoline, for lighting, were poured 
upon the sand in the fire-box. In fifteen minutes’ time from the 
application of the match vapour began to show at the upper gauge- 
cock. In about thirty-eight minutes, with an inefficient draft of 
air, the gauge indicated 5 lb. pressure of steam, and in fifty 
minutes it had risen to 301b. When the pressure reached 110Ib. 
the locomotive was started, and ran about twenty minutes, when 
it was found that the apparatus for supplying the air-draft was so 
deficient that the supply — could not be maintained. a 
experiments were consequently postponed. In the detailed expe- 
riment, though the fire was kept up nearly two hours, only about 
fifteen gallons of petroleum were used. 








NOTES FROM PARIS, 


(From our own Correspondent.) 

THE municipal authorities of Paris have accepted the offer of a 
company to execute the works required to convey the waters of 
the Loire from Cosne to Paris, a distance of about 
the cost of this canal and aqueduct is estimated at nearly three 

ions sterling. At present the supply of water for alimentary 
and other purposes amounts to about 200 litres per head per diem, 
Lyons and Besancon half as large again, and Rome in the time of 
ee eS UY amounting to 1000 litres a day per 


A new railway was opened last month, in the Charentes, 
between Rochfort and Angouléme, in the presence of the Minister 
of Agriculture, Commerce, and Public Works ; this line has created 
considerable interest from the fact that it is the first which has 
been created exclusively in the interests of agriculture, and 
especially in that of the vine growers. It supplies the little town 
of Cognac and the surrounding country, which is extremely rich, 
with means of rapid transit for the brandy for which the Yistrick i 
has so high a reputation, as well as for its other products, and is 
Coen an event of great importance in the history of French 

ways. 

The Paris and Mediterranean Railway Company has y 
placed on its line 600 new first class carriages; the model is new, 
and includes several important improvements—the carriages are 
more roomy than the old ones, the seats wider, the ventilation 
better, and all the details designed with uncommon care and 
elegance. One novelty deserves special notice—the arms which 
separate the places are movable, so that travellers during a long 
night’s journey, such as that from Paris to Marseilles, may recline at 
full length; there is only one drawback to this arrangement, which is 
that railway managers in France are so extremely economical as 
respects the number of carriages in a train that the average 
number of travellers in a compartment holding eight persons, must 
be something like seven and a-half. In hot weather this crowding 
of the carriages on long journeys is most fatiguing, and the soft, 
hot stuffed seats make the matter worse; in such cases leather seats 
are infinitely preferable. 

The Eastern Railway Company, on the other hand, has recently 
given its attention to the improvement of its third-class carriages; 
the new ones are far more comfortable than any before in use, 
more space is allowed, and the seats are divided by arms; in this 
respect, however, the effect will be the opposite of that produced 
by the movable arms of the new carriages of the Lyons line—none 
will be able to lie down under any circumstances. 

The tribunal of Niort decided only a few weeks since the 
indemnities to be paid by the Orleans Railway Company to the 
victims of the accident which occurred last year at St. Maixent; 
the widow of a schoolmaster killed on the occasion receives £24 
a year, and each of her three children the sum of £240 each; four 
other persons, all men, are awarded 1000f., 9000f., 12,000f., and 
14,000f. respectively, but unfortunately the report does not specify 
the injuries they sustained. . 

The ironmasters of France have their share of the difficulties 
that surround almost every industry at the present moment; the 
proprietors of the forges of the basin of the Haute Marne had a 
meeting the other day at Joinville to consider the best means that 
could be taken to meet the difficulties under which the iron trade 
laboured, and following the example of the rolling mill owners, 
who took a similar step not long since, they resolved to demand a 
reduc‘iion of the railway rates of carriage for iron, which they con- 
sider absolutely necessary, as likely to prove a great incentive to 
business, In addition to this a committee was appointed to con- 
sider and submit a plan for establishing a metal market like that 
of Glasgow, or, at any rate, periodical meetings which would 
enable the French ironmasters and manufacturers to come toa 
clear understanding with respect to questions of material im- 
ge to their trades, as is done in England—at Birmingham, 

or instance. The new conditions which have grown up of late in 
this, as in other trades, renders such combined action a matter of 
absolute necessity. 

The iron and other trades of Paris and its neighbourhood are 
suffering, not only from the causes which affect the whole country, 
but also from the enormous expenditure in the capital, which has 
not only raised the municipal expenditure to such an unprecedented 
amount, but which has caused the authorities to seek every means 
of enlarging the city funds. In the zone which lay formerly 
between the old city wall and the fortifications, but which has 
now for some time formed an integral portion of Paris itself, 
there are, or rather there were, a large number of manufactories 
of various kinds—iron and metal works, paper-hangings, soap, 
and candleworks; formerly, these enjoyed the use of metals, fuel, 
oil, and other materials free of octroi, but this year the Prefect of 
the Seine has discovered that they come under the tax, and 
terrible demands have been made upon these manufacturers—of 
one has been demanded twenty or thirty pounds a month for the 
city tax on coal, of another a sum equal to 20 per cent. of his 
whole returns for the tax on linseed oil and colours; these 
demands have stopped the industries in question; several firms 
have been closed, and in other cases the city has seized for the 
sums which the proprietors refused to pay. One machine maker 
made a gallant stand, and argued the point with the Prefect and 
his officers, but without success, and failing this refused to pay, 
so seizure was made upon his premises; it was thought that no one 
would bid, buta purchaser appeared in the manager of a co-operative 
association of working founders, who immediately afterwards pre- 
sented what they had bought to the proprietor, M. H. Dubois 
Caplani, as a mark of sympathy and gratitude to that gentleman 
for the manner in which he had advocated the interests both of 
employer and employed. In one instance the discontent of the 
workmen created a disturbance opposite the Hotel de Ville, but it 
was soon quelled. 

Amongst the works closed around Paris are the forges of La 
Villette; the director of the octroi had given notice to the pro- 
prietors that on and after the 15th of the present month the city 
dues of 36f. would be charged on all iron as it was made, a com- 
munication which caused the immediate extinction of the fires and 
the discharge of the workmen. It is said that the decision has just 
been reversed, but the report has been discredited, especially as 
the Prefect in arguing the case with M. Dubois Caplani asserted 
that the law was clear and thatthe, the Prefect, was compelled to 
put itin force. This question has been seriously embittered by the 
fact that while this heavy tax has been demanded in the cases 
alluded to there are others of precisely the same nature in which 
no such demand has been made. One thing is certain, that unless 
the Parisian authorities are determined to drive every Manufactory 
beyond the fortifications—a desire openly attributed to the Prefect 
personally, a change must be made with respect to these enormous 
duties—it is bad enough for the consumers to have to pay a franc 
per gallon on burning and other oils; nearly double that on salad 
oil, 4d. or 5d. per gallon on colours and varnishes, 3d. a cwt. 
on coal, 44d. per cwt. on cement, 5d. a cubic metre on rough stone, 
1s. 8d. on hewn stone, 12s. on marble and granite, 10d. a ewt. on 
cast and 1s, 8d. on wrought iron, and more or less on every indi- 
vidual thing that enters into the construction of buildings, boats, 
machines, &c. Not forgetting at the same time that almost every 
article of food is highly taxed, thus seriously affecting the interests 
of the working classes and the rate of wages. 

The accounts from the iron districts are gloomy. There is some 
demand, but not enough to cause any of the forges that have been 
blown out to be relighted. The last quotations from St, Dizier are 
—coke pig, 180f. to 190f.; charcoal pig, 220f. to 225f.; and mixed, 
205f. to 215f.; refined charcoal iron, 320f. to 330f.; hammered bar 
iron, assorted, In the departments of the Moselle and 
Meurthe prices are very low—castings at 28f., delivered at the 
ports, and pipes at 18f. 

The official reports published by the douane show that the 
im of cast iron during the first nine months of the year have 
fallen off to the extent of six millions of tons, while that of 
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wrought iron has increased by three millions and a-half of tons. 
a 000 to 15,000 tons of 

w arrangement ms of wro 
10,000 tons of cast m. On the other hand there has been a 
serious diminution in the exports, which are reduced to 36} millions 
of tons. Unfortunately I have not the figures for 1866 at hand 
to make a ae, but it is quite certain that the two years’ 
accounts will show a very large falling falling -off in the present twelve- 
month. 

One of the two monster 15in. guns has been taken out of the 
Rochambeau, late Dunderberg, and is about to be sent to L’Orient 
for destructive experiments against thick fortification armour 

lates; the other gun is to be retained on board the Rochambeau 
or naval trials, e artillery of this vessel is fixed as follows:— 
Fourteen rifled guns, of which four are of 27 centimetres (10fin. 
nearly), and ten of 24 centimetres (9,in.) The guns are t 
arranged: four of 24 centimetres and two of 27 centimetres on 
each side, and the two remaining 24 centimetres in the bow and 
stern. The 24 centimetres we 15 tons and the 27 centimetres 
20 tons. They throw long trol De age which weigh 144 kilo- 
grammes (317 lb.), and cast iron shells of 100 kilogrammes (220 Ib.). 
The cost of firing a 24 centimetre gun with a steel — is 
said to be 280f. to 300f. (£11 to £12). The crew of the Rocham- 
beau is fixed at 590 men for full complement and 383 when short- 


ed. 

An assistant in the observatory of Minerva, at Rome, Pére 
Embriaco, sent a new clepsydra, or water clock, to the late Exhibi- 
tion, and it is said that the municipal authorities are about to have 
such clocks affixed to the public fountains in the market-places of 
Paris. I have not seen the clock, but its construction is described 
as remarkably simple and its action as inv: le. The water falls 
into cups fixed on each side of the pendulum, and also into a second 

of cups, the axis of which moves synchronously with the pen- 
Palas, and sets in motion three wheels, which mark seconds, 
minutes, and hours. Such clocks, or any clocks that would go, 
would be a boon to the poorer classes of Paris, who are very 
7: y lied in this t. Even the post-offices have no 

ks, an unintelligible omission. It is true that each letter-box 
is furnished with a marker which tells whether the letters have 
been taken out of the box or not, but this marker is small, and can 
only be seen when the observer is close to it, and at night it is 
almost useless. 

The Central School of Architecture, one of the new institutions for 
technical education, commenced its session yesterday, with an 
inaugural meeting, which was presided over by Mr. Henry 
Cole, C.B., as director of the South Kensington Museum, who 
-— of the objects in view at Kensington, invited the directors 
of the school to visit the museum, “where (he said) you may 
peuy find some useful hints, which you will acceptin exchange 

or ti 








the magnificent sp of studies which as have been good 
enough to allow us to acquire.” Mr. Cole concluded by informing 
the pupils present that the director had allowed him to offer a 


prize to be given this year to the pupils in the school who should 
exhibit the ype roficiency in drawing the human figure; the 
prize to be pees A by the pupils themselves. International 
courtesies like this are amongst the best fruits of universal 
exhibitions, 

A project is under consideration for the construction of a circular 
line of railway to serve all the towns on the outskirt of the king- 
dom of Spain ; it is to commence at Cadiz, follow the coast of the 
ocean and of the Mediterranean Sea, passing by Gibraltar, and to 
join the Saragossa line at Barcelona, thus traversing the frontier 
of Portugal and arriving at the starting point, Cadiz. 

The system of Russian railways was increased by the recent 
opening of the new line from Balta to Ohviopol, the pee a 

oP niet line, which is 110 versts in length (a verst being equal to 
3500 feet English) has only occupied twenty months; in a short time 
the remaining portion will be opened to Elizabethgrad. 

About the same time took place the inauguration of the new 
railway from Praga to Terespol; this line arrives within a few 
versts of Boug, the centre of the south-west of Russia, and forms 
the head of the series of lines which unites Warsaw with Moscow; 
the earthworks of that portion, which lies between Terespol and 

Brest-Litowsxy, are now in course of construction. 
traffic commenced in the Odessa and Tiraspol line in 
August last. 
Paris, 13th November, 1867. 








NavaL APPormnTMENTS. — James W. German, chief engineer, 
Fee arty to the Fisgard, for service in the Juno; Edward 
ledew, engineer, additional, to the Fisgard, for the Philomel. 
(THE EGRAPH AND THE Post-Orrice. — The Edinburgh 

of has resolved again to memorialise her Majesty’s 
paar to introduce a bill to provide for working the tele- 
graphic communication of the wuts, through the medium of the 
Post-office. The chairman (Mr. Harrison), in making the motion, 
said that for the interest of the telegraph companies as well as the 
interest of the public, it was very desirable that Government 
should decide one way or other what they were to do in this 
matter. In some observations on Mr. Grimstone’s pamphlet, he 
said the experience of Belgium was the best answer to the state- 
ment that the country postmasters and postmistresses could not 
be taught to work the telegraph. The public would not, he thought, 
be worse off than at present, when in the public news the mistakes 
were often ridiculous, and the errors in private telegrams often 
very costly to the senders and receivers. They might also, through 
the Post-office, e t reduced rates. In Belgium they had a uni- 
form rate of 5d. (half-franc) per twenty words, and the Belgians 
were now complaining of being charged 10d. for twenty-one words, 
believing 4d. per word extra would repay the additional trouble. 
At present the charge from Edinburgh to London is 2s. for twenty 
words and 4s. for twenty-one. Mr. Harrison concluded by 
observing that Mr. Grimstone’s pamphlet gave them no promise of 
improvement. Mr. R. S. Smith expressed some doubt as to the 
desirableness of extinguishing the competition of different com- 
panies. When he found blunders committed by one company he 
was in the habit of punishing them by going to another. But he 
did not object to the chamber urging upon Government to 

deal with the matter. The motion was unanimously agreed to. 
EUROPE ON THE WESTERN HewisPHERE. It may be interest- 
ing to know what territory ip this hemisphere is claimed by 
European nations.—The Hartford Courant says:—‘The Euro- 
ae Te nations owning territory in America are six in number— 
ngland, Spain, France, Holland, Denmark, and Sweden. To 
England belongs all the territory north of us known as British 
America, as also the Bermudas, the Bahamas, Jamaica, several 
small West India Islands, English Guiana in South America, and 
the Falkland Islands. These embrace altogether about one 
hundred and fity-thousand square miles and a population of nearly 
five millions. France owns St. Pierre and Miquelon, a small 
= of islands off the coast of Newfoundland, Martinique and 
eloupe among the West India Islands, and French Guiana in 
South America. The population of these possessions is three 
hundred-thousand. Spain owns Cuba, Porto Rico, and the 
8 Virgin Siete This last scanty remnant of a domain, 
which once included half of South America, and a-quarter of 
North America, has a population of less than two millions, 
Holland rules Surinam, or Butch Guiana, in South America, and 
a few small islands of the West Indian group. The number of 
their inhabitants is not one hundred-thousand. Denmark is in 
possession of the three West Indian islets of St. Croix, St. 
* Thomas, and St. John, with a population of thirty-eight thousand; 
while Sweden exercises sway over the petty adjoining isle of St. 
Bartholomew, containing but twenty-eight hundred souls. It 
will thus be seen that the people subject to foreign domination 
in the New World does not amount to so much as a third of the 
population of our country alone. Of the six foreign powers only 
one, England, has a foothold on the mainland of North America; 
while only two others, France and Holland, have possessions on 

the continental portion of South America, 
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2570. SYDNEY BROWN, Blackfriars-road, Surrey, “ An improvement in the 
method of ornamenting bottles, vases, and jars used for perfume or toilet 
purposes.”—11th September, 1867. 

2623. WILLIAM WHARTON BURDON, Newoeastle-upon-Tyne, “A new or 
improved process of bleaching vegetable fibre.” 

2628. HENRY MOSES MELLOR, Arkwright-Street, Nottingham, ‘‘ Improvements 
in circular knitting frames. 18th 

2652. WILLIAM HALL, Salford, Lancashire, ¥ Improvements ‘ts in separating 
— — matters, and in apparatus to be used therefor.”—20¢h Sep- 

2657. JAMES HARGRAVES, Appleton-within-Widnes, Lancashire, “ Improve- 
ments in the manufacture of iron.” 

2660. ALBERT LUNGLEY DICKINS and HARVEY HEYWOOD. Middleton, Lanca- 
shire, ‘“‘ Improvements in printing yarns or threads, and in apparatus to be 
used therefor.” —2!st , 1867. 

2773. JAMES HENRY NELSON and THOMAS BRIGGS, Wakefield, Yorkshire, 
**Improved means of and apparatus for heating the water to be used in 
steam boilers, and in other vessels.”—2nd oe ty 1867. 

2812. JACOB GOODFELLOW, Blackburn, L hire, “ impr in the 
slide valves of steam engines.” —7th October, 1867. 

2854. JOHN WITHINSHAW and JOHN EDWARD BAKER, Birmingham, “ Im- 
provements in the means or machinery for working or actuating the slide 
valves of steam pumps and blowing engines ith October, 1867. 

2904. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ An po ee ot 

creasing 





2741. JACOB — jun., Strand, London, “ Breech-loading fire-arms,”—5th 
November, | 


2764, Wiisae Bees kDAME, telty Mount, Hampstead, Middlesex, 
“Engines and trains.”—8th November, 1864. 
2771. Waasan KING HALL, Sheerness, Kent, ‘‘Screw propellers.”—8th NVovem- 


864, 
2882. canes EDWARD NOONE, George-street, Hastings, Sussex, ‘* Sewage."— 
14th November, 1864. 
= Louis VALANT, Paris, “ Feeding steam boilers, &c.”—24th November, 
2773. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Yarns, &c.”— 
8th November, 1864. 
2800. WILLIAM WILLIS, Birmingham, “ Copying, &c., drawings, &c.”—11th 
November, 1864 


, 1864, 

2859. RICHABD ALLINSON, Smethwick, Staffordshire, and HENRY LEA, Bir- 
mingham, “ Files.”—16th November, 1864. 

2794. JOHN MOCALL, Houndsditch, London, and BEVAN GEORGE SLOPER, 
Walthamstow, Essex, “ ng fresh meat, &c.”—10¢i November, 1864, 

2784. JAMES THOMPSON, Bilston, Staffordshire, ** Gun barrels.”—9(h Novem- 


1864, 
2785. JOHN DALE and HEINRICH CARO, Manchester, and CARL ALEXANDER 
MARTIUS, Warrington, Lancashire, *‘ Dyeing and printing.”—9¢h November, 
1864, 


2789. JOHN ROBINSON and JAMES GRESHAM, Atlas Works, Manchester, 
** Raising and forcing fluids.”—10¢h November, 1864. 

2792. MORRIS WEST woe ty Harlow Villas, East India-road, London, 
* Steering.” —10th November, | 

2807. JOHN KINNIBURGH, Shotts Ironworks, Lanarkshire, N.B., ‘* Moulds.”—~ 
11th November, 1864. 





in the preparation of wood for in: the sonorous quality and 
the tone of a piano, violin, or other musical instrament to which the wood 
is to be applied in its construction.” —A communication from William Henry 
May, Bridgeport, Connecticut, U.S.—16th October, 1867. 

2916. THOMAS BELL, a and JOHN P gn me Grantham- 
street, Lincoln, ‘‘ Improvements in machinery for or hailing 
rice and other grain.”—17th October, 1867. 

2927. EDWARD THOMAS HUGHES, Chancery-lane, London, ‘‘ Improvements in 
the manufacture of hats and bonnets, and in a therein.” — 
A communication from Chauncey Orrin Crosby, New Haven, U.S. 

2930. THOMAS KITOHEN, Accrington, Lancashire, ‘‘ Improvements in apparatis 
used for grinding wheat or other grain.” 

2932, THOMAS WHITEHEAD, Holbeck, Leeds, Yorkshire, “‘ Improvements in 
the process of and apparatus for roving, spinning, and twisting fibrous sub- 
stances.” —18th October, 1867. 

2938. FRANCIS WILLIAM Walbe, Rotherham, “Tn ts in 
ceiling cornices and centres, and other indoor ornaments ofa similar nature, 
and in the mode of fixing the same.”’--19th October, 1847. 

2952. WILLIAM CROSSLEY and THOMAS CHARLES HUTCHINSON, Middles- 
borough-on-Tees, Yorkshire, “ Improvements in the manufacture of alumina 
and salts of alumina from blast furnace slag or other silicates of alumina 
containing an excess of lime or magnesia.” 

2954. CHARLES DENTON ABEL, Southampton-buildings, -lane, 
London, ** Improvements in screw bolts and nuts for securing fish-plates and 
other objects. ”—A communication from Frederick Tudor, Boston, Massa- 
chusetts, U.S. 

2955. JOHN HUNTER, Greenwich, Kent, “ Improvements in the permanent way 
of, and in signalling on, railways.” 

2958. CECIL DUNCOMBE, Nawton pene Be Yorkshire, “ yy cart in appa- 
—_ for charging and closing breech-loading cartridge cases.”—21s¢ October, 

7 


2962, THOMAS WEBB, Nee Repo a aaa Butts, Surrey, “ Improvements 
in the construction of sewing machi 

2964. THEODORE LEMIELLE, Velsusionaie, France, “ Improvements in fans 
for the ventilation of mines, or for propelling air into furnaces, or for other 
purposes,” 

2968. JAMES WHITF, Great Portland-street, London, ‘‘ Improvements in means 
for ventilating bui dings and other places.” 

2970. HENRY WILIIAM SAMBIDGE, Birmingham, ‘‘ Improvements in sliding 
gasaliers, chandeliers, and other pendent lamps.” 

2972. WILLIAM GRAY, Sheffield, Yorkshire, “ Improvements in the manufac- 
ture of file blanks and in the machinery or apparatus employed therein.” — 
22nd October, 1867. 

2974, JESSE HADDOCK, Ratcliffe, Lancashire, ‘Improvements in the construc- 
tion of shuttle tongues,” 

2976. THOMAS WELTON, Grafton-street, Fitzroy-square, London, * Ozonised or 
oxygenated bread, biscuits, cakes, and other substances,” 

2978. FREDERIC SEILLER, Berne, Switzerland, ‘ Improvements in apparatus 
for compressing air and for working pneumatic railways.” 

2980. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Improve- 
ments in steam governors and valves.”—A communication from Francis 
Johnston Natz, weg Mae Estes de Forrest ow ang ope Edward Payson 
Willson, Leavenworth, Kansas, U.S8.—23rd October, 1 

2984. FREDRICH Po posonnn ary Cologne, Rhenish Prussia, * 7 in the 

and disinfectants.” 

2986. ROBERT Gauss THOMSON, Edinburgh, samen, B N. B., “An im- 
proved wheel for steam carriages to be used on common roads. 

= JAMES DODGE, Manchester, “ Impr in hinery for cutting 

les.” 

2992. JOSEPH MITOHELL, Sheffield, Yorkshire, “‘ Improvements in buffers and 
draw springs for railway carriages.” 

2994. STEPHEN STACKARD, Great Tower-street, London, “ Improvements in 
bottling apparatus,” 











2883. ALEXANDER ANGUS CROLL, Coleman-street, London, ‘‘ Gas,” — 18th 
, 1864. 

= WILLIAM pe NEWTON, Chancery-lane, London, “ Fire-places.” — 
st November, | 


a108. JAMES eran MANNING, Inner Temple, London, “ Night soil.”— 
10th November, 1834. 





Patents on which the Stamp Duty of £10U has been Paid, 
o. oe JAMES SEDLEY, Regent-street, London, * Chairs.”—7th Novem- 


on le EDWIN WEST, Attleborough, Massachusetts, U.S., “‘ Straw hats,” 
—12th November, 1860, 





Wotices of Intention to Proceed with Patents 
1884. WILLIAM MARSHALL, as “ Improvements in the construction 
and production of bedsteads, couches, or sofas, and other similar articles.” — 
28th June, 1867. 
1899. PEROY SMITH, Philpot-lane, London, “ Improvements in corking, stop- 
ping, and securing the contents of champagne and other bottles.”—A com- 
munication from Jeules Fisse and Gustave Thirion, Reims, France. #5 


June, 1867. 

1916, JOSEPH CHAUDRON, Brussels, Belgium, ‘Improvements in boring or 
sinking wells, and in apparatus and tools employed for that purpose.” 

1917, FRANCOIS THIERRY HUBERT and HENRY DAVID GREEN TRUSCOTT, 
East-street, Walworth, Surrey, “Improvements in the construction of 
general electric telegraphic machines, and the mode of working them.” 

1919, PETER IRONSIDE, Westminster, Surrey, ‘‘ Improvements in the construc- 
tion of Venetian blinds or shutters.”~— 1st vy 1867. 

1921. WILLIAM Duce, York, “TI ppering bottles, and in the 

to be employed therein.” 

1924, Gnondn AUGUSTUS FREDEDICK FOWKE, Conservative Club, St. James’- 
street, Westminster, London, ** I in iti 








ions for preventing 
the fouling of the bottoms of ship’ 8 floating docks, and other similar struc- 
tures, and in the mode or means of applying the said compositions.” 

1925. THOMAS WOOD and JOHN WOOD, Newton Heath, near Manchester, 
Lancashire, ‘* Imp: in hinery or for printing hanks 
of yarns or threads with one or more colours. "2nd July, 1867. 

1932. JOHN ELSE and PETSsR WILLIAM, Manchester, “ Improvements in ma- 
chinery for spinning and doubling.” 

1934. FREDERICK ROBERTSON AIKMAN, Second City of London Rifle Volun- 
teers, * Improvements in fire-arms and ordnance for the purpose of instract- 
ing soldiers, volunteers, and others, with a short range only, to fire with 
precision over long ranges, and for obtaining a correct register of such shoot- 
ing by showing the result of each shot.” 

1935. JOHN MCKIBBIN, Mount Pottinger, Down, Ireland, “ Improvements in 
appliances for filling into and drawing liquids from casks and other vessels, 
and for excluding the air from such vessels when empty.” 

1937. WILLIAM GALLOWAY and GEORGE PLANT, Manchester, “‘ Improvements 
in the manufacture of welded tubes, and in apparatus employed for that 
purpose, which latter are partly applicable to other purposes.” 

1945. WILLIAM THOMPSON, Lower Gardiner-street, Dublin, ‘‘ Improvements in 
mouth-pieces for cigars and pipes.” 

1949. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Improved appa- 
ratus for the manufacture of soda water and other aerated liquids.”—A com- 
munication from John Matthews, New York, U.S. 

1951. ELIZABETH MARTHA BROWN, Bory St. Ed ds, Suffolk, “ Inip 
ments in apparatus for carrying umbrellas.”—3rd July, 1867. 

1952. ROBERT HELDARD, North-street, Taunton, “ Improvements in reaping 
and mowing machines. 

1954, JACQUES VERREYT, Ixelles, near Brussels, Belgium, ‘‘ Improvements in 
organs with two, three, or four key boards, and separate pedal action.” 

1957. ARTHUR ANTHONY CHAMPION, Clerkenwell, London, ‘* Improvements in 

tus combined with chronometers and other time- 














2996. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘* Imp 
spinning machinery.”—A communication from James Eaton, Boston, U.S. 

2998. ROBERT WEARE, Compton, Stafford, “ Improvements in and in appa- 
ratus for the treatment and for the reception of urine and fcecal matter.”— 
24th October, 1867. 

=. WILLIAM FISKIN and DAVID FISKIN, Stamfordham, Northumberland, 

ts in the of steam and other boilers.” 

3002. LAWRENCE § STOCKMAN, Eton, Bucks, ‘‘ Improvements in the construction 
of rollers for window blinds.” 

3004. HENRY WILSON, Stockton-on-Tees, Durham, “ Improvements in cocks or 
valves for discharging water, oil, and other fluids or gases.” 

3006. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“Improved modes of and means for curing, drying, ee and packing 

substances.” communication 





3010. PETER LOVE, Northampton, “ Improved ——— for regulating the 
supply of food to cattle, sheep, and other animals.”—25th October, 1867, 

3012, JOHN ADDY HOPKINSON and JOSEPH HOPKINSON, jun., Huddersfield, 
Yorkshire, *‘ Improvements in steam engine indicators.” 

3014, GEORGE DORSETT, EDWARD DORSETT, and JOHN BENNINGTON BLYTHE, 


, or 
keepers, for measuring and indicating short intervals of time.” 

1962. WILLIAM EDWARD NEWTON, Chancery-lane, London, *‘ Improvements in 
breech-loading fire-arms.”—A communication from Edwin Forbes Gunn, 
Charlestewn, South Carolina, U.S. 

1966. HAMILTON RUDDIOK, Chelsea, Suffolk, Massachusetts, U.S., ‘* Improve- 
ments in steam engines.”—4th July, 1867. 

1968. EDWARD OWEN GREENING and JOsEPH ATKINSON, Manchester, “ Im- 
provements applicable to washing, wringing, and mangling machines.”—dth 

867. 


1977. ROBERT TI@RNAN, Liverpool, “ An improved tobacco pipe 

1984. WILLTAM ARCHER, Birmingham, “ Improvements in x, engines and 
rotary pumps.” 

1986. JOHN CLARKSON MAJOR, Wolverhampton, “Improvements in furaaces 
for the prodaction of heat by burning tar, petroleam, and other liquid com- 
bustibles, and in the mode of conducting the burning of the said combus- 
tibles.”—6th July, 1867. 

1990. JASPER CAPPER, Waterloo, near Liverpool, Lancashire, “ Improvements 
in the construction of chimney tops.” 

1997. ALEXANDER MATHER, Edinburgh, Scotland, “Improved machinery for 

grain.”—8th July, 1867. 





London-street, London, “Improvements in the mode of and app for 
burning the gases arising from the distillation of liquid hydrocarbons, and 
also in economising fuel by the said 

o008, LEOPOLD NEWTON, Oxton, Cheshire, and THOMAS KERSHAW, Oldham, 

ments in bottles, in corks or stoppers for bottles, and 
in mee for ‘making corks or stoppers.” 

3022. CHARLES EDWARD HALh, Meadow-lane, Leeds, Yorkshire, “ Tmprove- 
ments in reaping and mowing machii 

3024. JAMES ASSER, Strand, London, “ Improvements in croquet mallets.” 

3026. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in railway and other brakes.”—A communication from Martin Henri 
Rumpf Boulevart St. Martin, Paris.”—26th October, 1867. 

3032. JOHN YOUNG, Aspull, Lancashire, “* Improvements in the application of 
cannel coal slack to the manufacture of gas and coke.” 

3034. ALFRED JAMES WATERLOW, WALTER BLANDFORD WATERLOW, and 
SYDNEY HEDLEY WATERLOW, Carpenter's Hall, London Wall, London, 
“ Improvements in machines for printing from copper, steel, and other metal 
plates, applicable also for printing from lithographic stones.” 

3036. MICHAEL HENRY, eee London, | ” “* Improvements in balloons, 
and in i "A communication from 
Henry Giffard, Boulevart on Martin, Paris. 

3038. WILLIAM POTTS, Handsworth, Staffordshire, ‘‘ Improvements in making 
moulds for the manufacture of metallic screws.” 

3040, VICTOR VICOMTE DE CRESSALES, Charing Cross Hotel, Strand, London, 
“ Improvements in for obtal power from rivers or streams of 
water, and for facilitating boats ascending a and descending rivers or streams,” 
—A communication from Louis Roman, Rue de Seine, Paris.—28th October, 
1867. 

== EDWARD BROWN WILSON, Bolton, Lancashire, “Improvements in fur- 
na 

3044. “Tames SMYTH, Wood-street, Woolwich, Kent, and SAMUEL KIRBY, 
Harpur-place, Bedford, *‘ in flutes, bassoons, 
saxhophones, sarrusophones, and other keyed wind musical instruments.” 

3046. JOSEPH THRELFALL CARTER, Sydenham, Kent, “ Improvements in 
the manufacture of circalar webbing or gasket, applicable as packing for 
steam engines, as covering for telegraph cables, and other useful purposes, 
and in the machinery employed therein.” 

3048. JOHN HENRY JOHNSON, Lincolns’-inn-fields, London, ‘' Improvements in 
cleaning cotton and cotton seeds, andin the machinery or apparatus em ployed 
therein.”—A communication from Felix Figon, Paris.—29th October, 1867. 

3052. WILLIAM HENRY ANGEL BOWSAY, Modbury, Devonshire, “ improve- 
ments in the construction of horseploughs.’’ 

3054. JOHN MADDOCKS, Manchester, “ Improvements In the method of and 
See OF ES ES Ee ee ee 














Tailw: 
3060. ALFRED VINCENT NEWTON, ee ay nen London, ** Improvements in | 
the ventilation of buildings, ships, and See on A communication from 
Herrn Scharrath, Prussia.—30th October, 1867. 
Patents on which the Duty of 259 has been Paid, 
= SULLIVAN, Chancery-lane, London, “ Oil lamps.”—5ih November, 





2005. WILLIAM EDWARD GEDGR, Wellington-street, Strand, London, “ A regu- 
lating level.”"—-A communication from Andre Durand, Faubourg Se. Martin, 
Paris. 

2007. WILLIAM AVERY, Redditch, Wi 
cases for holding packets of needles, and for other like uses.” 

2014. WInLIAM Woop, Monkhill, near Pontefract, Yorkshire, “ Improvements 
in the manufacture of Turkey, Wilton, Brussels, tapestry, and other terry 
and cut-pile carpets and rugs. 

2015, WILLIAM STRATFORD ANDREWS, Hampstead Villa, Abbey-road, St. 
John’s Wood, Middlesex, “ Improvements in the means or apparatus used in 

arth . oat Seottoma 


in boxes or 





hire, “I 





2016. WILLIAM STRATFORD ANDREWS, Hampstead Villa, Abbey-road, St. 
John’s Wood, Middlesex, “ Improvements in means or apparatus used in 
effecting telegraphic communications.” —9th July, 1867. 

2021. HOWARD Rusny Fox, Oxton, Cheshire, and JAMES TURNFR HAUL, 
Liverpool, “ An improved stopper for bottles, jars, casks, and other vessels.” 

2026. WILLIAM LLOYD WISE, Chandos Chambers, Adelph!, Westminster, “ Im- 

in the 6 of i for the permanent ways of rail- 
ways.” jon from Monsi Clerc, Paris. 

2030. "ALEXANDER HORACE BRANDON, Rue Gailion, Paris, ‘‘ An improved 
circular saw hi from Baxter Doddridge Whitney, 
Winchendon, U.S. 10th. July, 1867. 

2032. JOSHPH BOYES FRASER, Kenilworth, Warwickshire, “‘ New or improved 
machinery to be employed in the manufacture of watches and chronometers.” 
—11th July, 1867. 

2054. DAVID MARR HENDERSON, Smethwick, Staffordshire, ‘‘ Improvements 
in the framing of lighthouse lanterns, and of the optical apparatus of light- 
houses.” 

2057. JAMES LAING, Deptford-yard, Sunderland, “‘ An improvement in fasten- 
ing wood to iron, applicable in secaring the planking of composite ships to 
the iron frame, and for other similar purposes.”—22th July, 1867. 

2086. JAMES MANNOCK, Windsor-road, Oldham, “ Improvements in scrapers 
for clean'ng boiler tubes.” 

2087. WILLTAM MCANDREW, King, William-street, London, ‘‘ Improvements in 
machinery for ginning cotton.”—A communication from Charles Wilson 
Boyd, Sokia, Asia Minor.—16th July, 1867, 

2148. WILLIAM GEEves, Thornhi!l-square, Barnvbury, London, “ Improve- 
ments in machiv.ery for cutting tenons.” —23rd July, 167. 

2190. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Improvements 
in projectiles."—A communication from Jules Felix ¢ jevelot, Boulevart St. 
Martin, Paris.—29th July, 1867. 

aan “Tmprovements in machinery for 

into lengths tapes or wax vesta matches, and placing the said 

lengths in laths or clamps, and for cutting into lengths spills or other strips 
or rods."—lst August, 1867. 

2250. EDWARD ORMEROD, Lancashire, “Certain improvements in 

y app to be d for p ing accidents in winding coals 
mines,” —150h . August, lt 1867, 
London, ih mia. 


and other minerals from 

2439. WILLIAM MvrR, Pentonville-road, “ Improvements 
chinery or apparatus for stitching or ornamenting and uniting fabrics.” 
27th August, 1867. 
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Nov. 15, 1867. 








2459. HENRY JOSEPH SIMLICK, Lefevre-road, Bow, Middlesex, ‘‘ Improve- 
ments in cigar ad pipe lights adn their mode of construction, composi- 


, and manufactare,”— August, 1867. 
sei ‘CARL HOLSTE, Sonteianattene Covent Garden, Bese 4 “ Improve- 
ments in blast furnaces:’—A communication from Frederick Lurmann, 


Ocesede, near Osnabruck, Prussia. 

2612. WILLIAM LE Duc, "St. Helier’s, Jersey, “ Improvements in the mode of 
covering roofs with slate or other materials, which improvements are appli- 
cable also to the covering or forming of walls.”—17th September, 1867. 

2747. BENJAMIN DOBSON and ROBERT HALLIWELL, Bolton, Lancashire, 
“Improvements in mules for spinning and doubling.”—30th September, 1867. 

2827. JOHN READING, SAMUEL ALFRED READING, GEORGE EDWARD READING, 
and FREDERICK FRANCIS READING, Birmingham, “A new or improved 
mode of securing or uniting stay, corset, or legging busks.”—8th October, 


867. 
2847. RICHARD BROTHERTON and JOSEPH WALDRON, Wolverhampton, “Im- 
provements in the manufacture of lamp-posts.”—10th October, 1867. 
2934. JOHN KING, Pinxton, Derbyshire, ‘ Improvements in machinery or 
pes oy applicable to cages or hoists used in mining or lifting machines.” 
18th October, 1867. 


2938. FRANCIS ‘WriiaM WAIDE, Rotherham, Yorkshire, ‘‘ Improvements in 
ceiling cornices and centres, and other indoor ornaments of a similar nature, 
and in the mode of fixing the same.”—19th October, 1867. 

2975. CHARLES DENTON ABEL, Southampton-builnings, Chancery-lane, 
London, “ Improvements in the means and for ising sub- 
stances, more particularly applicable to the pulverisation of materials for 
porcelain paste.”—A communication from Carl Fredrik Tjulander and Johan 
Robert Alsing, Stockholm, Sweden, 

2977. FREDERICK JOHN BUGG, Tacket-street, Ipswich, ae, “ Improve- 
ments in the manufacture of pressed leather. 93rd October, 1867. 

2986. ROBERT WILLIAM THOMPSON, — Midlothian, N.B., ‘An 
improved wheel for steam carriages to be used on common roads.”—24th 
October, 1867, 

3332. JOHN YOUNG, Aspull, Lancashire, “ Improvements in the application of 
cannel coal slack to the manufacture of gas and coke.”—28¢h October, 1867. 











All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commisioners of Patents, within fourteen days of its date, 
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*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent-office, Southampton-buildings, Chan- 
cery-lane, London. 


ABSTRACTS OF SPECIFICATIONS. 


Zhe following descriptions are made from Abstracts prepared ir THE 
ENGINEER, at the office of her er Majesty's Commissioners of Pi 


Class 1--PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 


867. T. WRIGLEY, Todmorden, Lancashire, “ Fire-places or furnaces.”—Dated 
26th March, 1867. 

This invention consists in the employment and use of fire-bars arranged 
transversely or across the flue, such bars being supported in grooved plates 
extending from back to front of the furnace, in which grooves the bars are 
caused to slide or move, the upper set, om which the fire Is placed, moving 
forward from the door towards the end of the furnace in one pair of grooves, 
and the lower set moving underneath them in a reverse direction in a lower 
pair of grooves, the two sets of grooves communicating with each other by 
means of a vertical channel at each end, so that the bars may be passed from 
the upper to the lower level, and vice versd. The apparatus effecting the 
constant passage or progression of the bars consists of a drawing shaft situated 
beneath the surface, on which an eccentric and a peculiar shaped cam are 
fixed. To one clip ofthe eccentric a red is attached, having its end turned so 
as to act as a plunger, which extends beneath the lower bars to the end of the 
fire-place behind ; and at the bottom of the vertical channel, and to the upper 
clip, a bell-crank lever is attached, which has a plunger which operates on the 
bars on the upper groove and in front of the furnace, and the cam is employed 
to lift the bars from the lower to the higher level by means of a bell-crank 
lever and bowls attached, which move in the front vertical channel, the action 
of the parts being as follows :—As the driving shaft rotates one half revulution 
of the eccentric causes the plunger at the front of the furnace to push the front 
fire-bars towards the back ofthe furnace, which action necessarily pushes a bar 
or bars at the hack out of the groove, and it passes down the vertical channel 
to the lower level, when the other half revolution causes the back plunger to 
act and to force the bar which has just fallen towards the front again, which 
pushes the front bar on the lower level into the front channel, and the cam in 
its revolution acts upon the bowl on the lifting lever working in the channel, 
and the front bottom bar becomes lifted up the channel and held opposite to 
the upper grooves ; then the front plunger acts upon it and pushes it into the 
grooves, and so it passes along the upper grooves with the upper series of bars. 


Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

868. W. SEATON, Sydenham Rise, “ Permanent way of railways."—Dated 26th 

March, 1867. 

According to this invention the inventor proposes to dispense entirely with 
loose nuts in the fastenings for the rails and chairs of the permanent way of 
railways, and to substitute therefor wrought iron nuts, which are securely 
fixed or held in their places by being cast into the metal itself of the sleeper or 
chair, as the case may be. The bolt is then used simply as a screw, and is 
tightened up as required by gy 4 turning the head of the same, the nut 
requiring no further adj ically carrying out the invention, 
with a view to securing saddle rails ae flat-bottomed rails or chairs to metal 
sleepers, he casts upon the underside of the sleeper an extra thickness or rib 
of metai at those parts where the bolts are intended to be placed ; and when 
working such casting he takes ordinary or slightly bevelled wrought iron nuts, 
and introduces them into the required places in the mould into which the 
metal is to be run, so that they will be entirely surrounded and embedded in 
the cast metal. In order to prevent the metal from running into the tapped 
hole of the nut, he inserts therein a wooden or other core or plug, which he 
removes after the metal has set, The bolt having an ordinary head formed 
thereon is then passed through the chair or rail, as the case may be, and js 
screwed into the fixed nut below by simply turning the head of the bolt,—Not 
proceeded with. 











Class 3.—F ABRICS. 
Including Machinery and Mechanical connected with 
——s Manufacturing, Printing, Dyeing, and Dressing 
‘abrics, &c. 


861. J. H. JOHNSON, Lincoln’s-inn-fields, London, ‘“‘ Treatment of wool, &c.”— 
A commmunication.—Dated 25th March, 1867. 

This’ invention has for its object the destruction of the vegetable matter 
contained in wool and other animal textile materials, and a particular mode 
of treating such materials, whether in a raw or manufactured state. The 
materials, whether raw wool yarns or fabrics, are saturated with water, and 
then immersed in a bath of 140 Fah. This bath is composed of alum, 
sulphate of alumina, sulphate of zinc, chloride of tin, acetate of lead, acetate 
of alumina, or by preference, a mordant known as the “ Frezon Mordant,” or 
any other similar material. The proportions of substances are readily 
obtained; they depend on the nature and the degree of impurity of the 
material, and in the case of fabrics on the nature and the degree of impurity 
of the material, and in the case of fabrics on the closeness of their texture. 
The fabrics should be immersed for the space of twenty-five minutes, during 
which time they should be constantly agitated. The fabric should then be 
steeped in any saponaceous solution at a temperatnre of about 194 deg. Fab., 
regard being still had to the closeness of the texture. The chemical destroy- 
ing agents used are chloride of lime and vegetable and mineral acids. The 
patentee recommends sulphuric acid, the degree of which should vary accord- 
ing to the nature or texture of the animal matter. Any proportion will 
operate at the will or jud of the The bath should be ata 
temperature of from 86 deg. to 104 deg. Fah., and the material to be treated 
should be immersed therein for about thirty minutes. On being taken out of 
the bath the raw animal matters or fabrics are dried at a high temperature, 








other animal ma‘ 

operation to restore the animal venanedial to 
its primitive state is a washing with water ——_ = at the boiling point ; then a 
thorough washing in running water, after which the wool, fabrics, or animal 
materials are passed through an alkaline bath of 113 deg. Fah., composed of 
fuller’s earth, previously diluted, t and a suitable quantity of carbonate of soda 
(whatever be the proportions), and the operation is completed by washing the 
materials in ranning water. 


Class 4.~AGRICULTURE. 
Including Agricultural a7 on Implements, Flour 
C. 


862. R. HIGGINS, Marchwood Park, Southampton, “ Cultivating land.”--Dated 
25th March, 1867. 





This invention relates to a peculiar mode of combining together various 
implements actuated by steam or other power on what is known as the “ round- 
about system,” either for the sole purpose of preparing land for the subsequent 
reception of seeds, or for depositing seeds therein at the time of such prepara- 
tion, whereby the patentee is enabled to successfully upon a wider track 
than heretofore, and to turn the implements with facility at the end of each 
course. In carrying out the invention he proposes to combine or couple together 
the various implements required to be employed at one operation, each imple- 
ment being complete in itself, and capable of separate use if required. The 
whole of the combined implements are connected to one draught rope to be 
hauled by steam or other power on the ‘‘ roundabout system.” The draught of 
the slack rope upon one side of the leading or principal machine of the series is 
counteracted by coupling the succeeding machines to the opposite side of the line 
of draught. This coupling is effected by providing the real end of the leading or 
principal machine with one or more draught bars, according to the number of 
other implements to be coupled therewith. The coupling or couplings of each 
implement is or are free to run or slide along their own draught bars, so that on 
turning the combined Sy gros they will each adjust themselves to their 
proper positions to suit the reverse ition of the slack rope, stops | being in 


oxide, and thus effecting the ea ofthe cast iron, 

pear {nn bleep py yy apron yee he on gree 

cast iron by steam and air ch ate desulphurisec and decarbonised, bu 

also at the same time partially puddled.—™% with, 

919. W. RB. LAKE, Southampton-buildings, Chancery-lane, London, “ Apparatus 
concentrating the extracts of bark for tanning, &¢.”—A communication. 


—Dated 28th March, 1867. 
This invention cannot be described without reference to the drawings.—Not 
proceeded with, 





Class 9.—ELECTRICITY. 
Including Electric, y earaeers and Electro-Magnetic Apparatus, 
Electrical A pparatn, Galvanic Batteries, &c. 
951. J.J. McComs, Liverpool, “ telegraph and other wires."—A com- 
munication.—Dated 30th March, 1867. 

This invention consists in coupling the ends of telegraph and other wires by 
means of hooks and eyes formed on the ends of the respective wires, instead of 
the ordinary method of coupling them. 





Class 10.-MISCELLANEOUS, 

Including all Specifications net found under the preceding heads. 

871. G. DaYIEs, Serle-street, Lincoln’s-inn, London,*‘ Steam and vacuum gauge.” 
—A communication. — Dated 26th March, 1867. 

This gauge is composed of a number of vertical tubes arranged in rows as 
close as practicable to each other, the ends of all being inserted in plates of the 
proper dimensions, one at the top and the other at the bottom. On the out- 
side or face of each plate are cut channels or grooves, beginning at the bottom 
between the first and second tube, then at the top between the second and third, 
and so on alternately through the whole series. The faces of these tube plates 
with their channels are covered with another plate or cap firmly secured 
thereto, rendering the channels perfectly tight, the whole constituting what 
may be termed acompound syphon the two outer or end tubes of which are 
open at top. ll the lower halves of the tubes are filled with mercury, and the 
upper halves, except of the two outer or end tubes, are filled with duid of 
a less specific gravity. To the first tube in the series is attached the tube 
through which steam or pressure is intended to be communicated, and the 
last is a compound one, the lower portion being iron, the upper half or index 
tube being formed of a back piece of hard wood, vulcanite, or other suitable 
material, with a wide shallow jongitudinal channel or groove of a little less 
calibre than the other tubes, in its front covered with plate glass, and all 
cemented and clamped firmly together. Between this and the lower or iron 
portion, and attached to and communicating with both, is an elastic reservoir 
for the purpose of bringing the mercury tothe 





some cases provided on the draught bars to limit such sliding or of 
the couplings. For spring or summer cultivation in dry weather he proposes to 
combine together in the manner above described adrag, harrow, drill, seed ma- 
chine,and land roller, all of which may be made wider than has hitherto! been found 
practicable in steam cul If ired for autumn cultivation a drag, 
drill, and harrow may be combined and worked together, and other combina- 
tions may be employed according to the operations to be performed ; but in all 
cases it is essential that the drag of the slack rope shall be compensated in the 
manner hereinbefore described. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, ec. 


885. R. MORELAND, jun., Old-street, St. Luke's, London, “ Construction of 
Jloors and rooms for buildings.” — Dated 26th March, 1867. 

Among the features of this invention are the following :—The patentee con- 
structs floors in the following manner :— He takes a number of wrought iron 
girders, either bow and string lattice girders or bow and string web plate 
girders, and he places them at convenient distances apart, and fixes them 
either on main girders, if a large area is to be covered, or he builds —_ into 
the walls of the building when the area is smaller. When main gitders are 
used he supports the bow and string girders on the upper or lower flange of the 
main girders. The upper flange of the bow and string girders may be elliptical, 
or an arc of a circle in outline—the latter is preferred; the lower flange may 
either be straight or curved. He prefers that it should be straight. The top 
and bottom flanges of the lzttice girders are connected together with yertical 
and diagonal braces rivetted at the connections. Where main girders are 
employed the ends of the lattice girders may be fixed, bolted, or screwed to 
the girders which support them ; and in some cases he uses additional tie rods 
to stay the supporting girders. He also places along the edges of the support- 
ing girders and between the lattice girders bricks, angle irons, or other 
materials, which he rivets or lays on the flange or the supporting girder, to 
ensure the equal and level bearing of the edge of the corrugated iron, as here- 
inafter described. He prefers a brick of an angular shape showing the pro- 
jecting edge corbelwise. On the upper or curved surface of the lattice girders 
he then lays sheets of corrugated iron or other material in as long lengths as 
possible, and forms them into a continuous sheet by allowing the sheets to 
alternate, or, as it is more commonly called, to break Joint, and by bolting or 
rivetting the edges of the sheets together. He also secures the ends of the cor- 
rugated sheets which touch the wall by bent dog bolts or cramps, which are 
bolted or rivetted to the corrugated iron, and built into the wali between the 
supporting girders. The curve of contrary flexure of the corrugated iron may 
be varied both in shape, size, and form, so that the greatest strength possible 
may be produced. The corrugated iron plates may be connected to the lattice 
girders with rivets or bolts, but it is not usually required. He places the flutes 
of the corrugated iron at right angles to the lattice girders, and on the upper 
surface of the corrugated iron. He then lays concrete composed either of 
shingle or brick rubbish, mixed with lime or Portland or other cement or 
brickwork, in mortar or cement. He either lays the concrete level or con- 
centric to the curve of the lattice girders—the former is preferred—and he then 
lays the floor with joists and flooring boards in the ordinary manner. 














Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 
866. Ww. CLARK, Chancery-lane, London, “‘ Breech-loading fire-arms and cart- 
ridges.” —A communication. ~Dated 25th March, 1867. 

In carrying out this invention the breech block or piece to the barrel is hung 
upon a centre pin in common with the hammer and trigger, and is suitably cut 
out to allow the hammer to be drawn back and for discharging the gun. This 
breech block, when up and against the breech end of the barrel, is there held by 
a block suitably arranged therefor, and it is also so arranged in connection with 
or attached or hung to the trigger guard that by swinging the said trigger 
guard forward or toward the muzzle end of the gun, the breech block will be 
carried or swung away from the breech end of the barrel for the insertion or 
removal of cartridges, provided the holding block for the breech block has been 

ly released therefrom, either by drawing the hammer back or by the 
movement of the trigger guard itself, according to the manner in which the 
several parts may have been constructed and arranged for operation in such 
respect. The arrangement of the hammer within the breech block is such that 
in either case it can be and is free from its usual and requisite operation to 
discharge the gun, while in such breech blocks as are arranged through the 
trigger guards to set free the holding blocks therefor they are carried back in 
conjunction with the backward movement of the breech block, and there 
retained by a suitable spring as the breech block is moved forward to close the 
breech by swinging the trigger back to its original position, where, by the 
action either of the trigger guards or of springs connected with the holding 
blocks, such blocks are thrown into position by the breech blocks. The trigger 
is so hung in common to the centre pin on which the hammer turns, and is also 
of suitable form for accomplishing the tripping of the hammer. This invention 
also consists in a novel arrangement for extracting or removing the waste 
cartridge shell from the bore of the barrel, which extractor for the cartridge 
is connected with the breech block of the gun, and operates in conjunction 
therewith, 


Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 
896. A. FINDLAY, Glasgow, “ Harmoniums, organs, &c.”—Dated 27th March, 
1867. 








This invention has for its object to enable harmoniums, organs, and similar 
musical instruments to be timed more accurately, or to be played more 

accurately in time than has hitherto been possible, and the feature of novelty 
is the Nog ped of double sets of vibrators or reeds, one set being timed as 
accurately as possible for sharp keys, and the other for flat keys, whilst by 
suitable valves the air can be directed to which ever set the time requires, or 
they may be actuated by separate sets of keys.— Not proceeded with, 





Class 8.—-CHEMICAL. 

Including Special Chemioal and Pharmaceutical Preparations, Fuel 
and Inghting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printung, Smelting, 
Glass, Pottery, Cement, Paint, Paper, Manures, &c. 

909. T. ROPER, Ulverston, Lancashire, “ Manufacture of iron and steel.” —Dated 

28th March, 1867. 

This invention consists in treating melted cast iron by first forcing high 
pressure steam through by means of certain apparatus, by which the sulphur 
contained in it is wholly or partially removed in the form of sulpburetted 
hydrogen, or by passing any other gas through it which will combine with the 
sulphur and form therewith a gaseous compound. The inventor passes through 
the desulphurised melted iron, by means of certain apparatus, a stream of 
atmospheric air or other gas or gaseous compound, which, by yielding oxygen 
to the carbon of the melted cast iron, will combine therewith, forming carbonic 





zero point of the scale when caused to vary therefrom by changes of tempera- 
ture. The tubes are always so arranged that the last or index tube is in the 
middle of the front of the series, and shows its glass face between the scales or 
index plates of the gauge. There are also elastic diaphragms actuated by 
screws for ig th of the fluids to prevent those in one tube 
from mingling with those in another, as well as from escaping from the end 
tubes whilst the gauge is being transferred or handled, and without which the 
accuracy and usefulness of the instrument would be in constant danger of being 
destroyed. 

873, J. HESSE, Dundalk, Ireland, “ Securing buttons and button holes, hooks and 

eyes, to wearing apparel, é&c.”—Dated 26th March, 1867. 

This invention consists in attaching buttons, hooks, or eyes, and in the for- 
mation of button holes, during the process of weaving, and is applicable to any 
class of wearing apparel, furniture covering, and, indeed, any article fastening 
by means of buttons, hooks, and eyes. By this process of manufacture the 
buttons are much less liable to come off, as they are tied with strong thread or 
yarn to the central warp threads, the threads by which they are attached being 
used as weft. It will readily be perceived that unless the buttons should be 
broken there is no possibility of their coming off, and in order to avoid this the 
patentee makes use only of such buttons as are capable of supporting any such 
casualty. 

874, E. C. GREENING. Manchester, “‘ Iron and wire continuous fencing.”—Dated 
26th March, 1867. 

This invention relates, First, to improvements in wire continuous fencing, 
and consists in lapping the component wires together by certain machinery, 
whereby a stronger fencing is produced and a better finish is given to the work 
than heretofore ; and this invention further relates to improvements in con- 
tinuous wrought iron fencing, and consists in constructing it of a different form 
of iron to that now in use, in order that the component parts of such fencing 
may be more firmly secured together than has hitherto been practicable, thus 
producing a stronger fencing and one much hand in than 
those before produced. According to this invention the top rail is formed of 
T-iron, or of iron, cross sections of which may be illustrated thus J+, and the 
intermediate or lower rails the patentee prefers to form of square iron set on 
edge, or of any other suitable form of bar iron. The standards are of the 
ordinary shape and material, but he forms the top edge so as to grip the mid- 
feather or vertical part of the T or angular iron whieh forms the top rail, and 
he passes a bolt or rivet through such forked part of the standard aud mid- 
feather or vertical part of the top rail in order to securely fasten them together, 
or this may be effected by small cast iron brackets. The intermediate rails 
require only to pass through such standards without being fastened, and the 
joint standards are provided with cast iron sockets to receive the ends of such 
lower or intermediate rails. Secondly, this invention relates to improvements 
in the machinery or apparatus for the manufacture of iron and wire continuous 
fencing guards, and other descriptions of wire work, and consists of a frame- 
work travelling upon rails. In this framework is mounted a number of hollow 
horizontal lappers, which can be arrahged at different distances from one 
another to suit the particular design of the fencing or wire work being manu- 
factured. Through such lappers the horizontal strained wires are passed, and 
such strained wires are firmly secured at each end of the rails. Each of the 
lappers is provided with two cranked arms, upon one of ‘which a bobbin or reel 
of lapping wire is mounted in a parallel line with the axes of such lappers, and 
the other cranked arm is arranged with a small pulley, over which the lapping 
wire passes in being guided to the extreme point of such cranked arm, where it 
commences to lap upon the cross and strained wires of the fencing or other wire 
work being manufactured. An endless chain passes alternately over and under 
chain wheels mounted on each of the before-mentioned lappers, thus causing 
them to revolve and lap the lapping wire upon the strained and cross wires 
which form the wire work being manufactured. A driving shaft, worked by. a 
winch handle at one side of the framework hereinb 
cates the necessary motion to the endless chain for working the lappers, and 
by means of bevelled gearing and a worm ‘and worm wheel such driving shaft 
also causes a drum to revolve, round which a cord is passed which is secured at 
one end of the rails in order that as such drum revolves the framework is 
caused to move along the rails. 

876. W. R. LAKE, Southampton-buildings, Chancery-lane, London, “ Screws.” — 
A communication.— Dated 26th March, 1867. 

This invention consists in combining with the threads of an ordinary wood 
screw, and as an aid thereto in penetration, a prolongation or point which 
— away or displaces the fibres in the path of the shank.—Not proceeded 
with. 

877. T. UNSWORTH, Manchester, “ Banding for driving the spindles of machines 
used for spinning, doubling, &c.”"—Dated 26th March, \867. 

This invention consists in the use of banding made of the threads of hemp 
= Italian flax braided together to form a tubular fabric.—Not proceeded 
with, 

878. J. TOUSSAINT, Jslington, ** Process for uniting cork or leather, either sepa- 
rately or combined.” — Dated 26th March, 1367. 

In performing this invention the inventor employs pure gutta-percha reduced 
to powder, or ina solid state, aud reduced by heat in a bath of water, or by 
other suitable means, to render it plastic, and when dissolved he puts a thin 
coating upon the surface of one of two pieces of cork or leather, or both, and 
places the other uncoated piece or pieces quickly upon the coated pieces whilst 
the coating is warm, so that when it is cold the pieces of material will be firmly 
and inseparably united ; or he employs india-rubber in lieu of gutta-pereha, or 
mixed therewith, and in some cases he mixes with one or both of the above 
matters or substances vegetable or resinous oils. An important feature in the 
above invention consists in conducting the above process with dry heat of from 
70 to 96 deg. Fah.—Not proceeded with, 

880. J. WYCHERLEY, Prescot, “* Machinery for manufacturing watches.”—Dated 
26th March, 1867. 

This invention consists in constructing the framework of watches with such 
accuracy as to render the parts interchangeable. Six pieces form the frame- 
work of the watch, and these are designed to conform to standard gauges by 
the means described. —Not proceeded with. 

886. G. E. DONISTHORPE, Leeds, “* Machinery employed in getting coal, dc."— 
Dated 26th March, 1867. 

This invention consists, Firstly, in an imp tion or arr 
of machinery for cutting coal and other miverals. In this combination a bar 
carrying cutting tools which are to cut a groove in the coal is attached to the 
exterior of the cylinder of an engine, the cylinder being capable of sliding end- 
wise to and fro in guides whilst the piston is fixed. The cutter bar is attached 
to a plate resting on the upper surface of the cylinder; the forward end of the 
plate turns on a pin carried by the cylinder ; other pins or bolts carried by the 
opposite end of the cylinder pass through slots formed in the rear end of the 
plate. To allow of the to and fro motion of the cylinder rollers or guides are 
applied to the two sides of the cylinder, which rollers or guides work in grooves 
formed in the two side parts of a frame, which side bars are capable of turning 
near their centres on horizontal axes. so that the angle at which the frame is 
set may at any time be varied to vary the angle at which the cutting tool is 
working. The back end of the piston rod is fixed in a socket carried by the 
back end of the frame, and passages are formed from end to end of the rod to 
allow the air or fluid into which the engine is worked to pass into and out of 
the cylinder on either side of the piston. The air or fiuid is admitted to or 
allowed to escape from the passages in the rod through ports formed in the 
socket above mentioned. The passage of air or fluid through these ports is 
governed by an equilibrium valve working !n a cylinder in connection with the 
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cylindrical or tubular form, either spirally, longitudinally, or otherwise, so as 
to admit of being held by its vertically, or formed 
of any required thickness length, and subsequently coated with tar or other 
pr ve also in employing in like manner 


or other purposes papier- or in 
other bituminous materials, in lieu of the iron as above.— Not proceeded with. 
888. H. SHARP, and F. W. WEBB, Bolton-le-Moors, Lancashire, ‘‘ Apparatus 
in the manufacture of iron and steel by the Bessemer process.” — 
Dated 27th March, 1867. 

This invention cannot be described without reference to the drawings. 

889. J. M. JoMAIN, Paris, “ Manufacture of iron outside Venetian blinds.” —~ 
Dated 2th March, \867. 

The essential characteristic of the sheet iron Venetian blind or shutter, the 
sabject of this invention, is that each leaf of the blind or shutter is made of one 
single piece of sheet iron, no matter what may be its heightor breadth. To 
give it the necessary rigidity, that is to say, to prevent its getting out of shape 
‘or warping, the patentee either stamps it out or joins or clamps it with a double 
in matrices either in a 


the 
time as ornamentation. When he does not stamp out the sheet iron leaf to 
give it rigidity, he places it in a frame made of angle iron; he then applies 
upon it another frame of wood, and the whole is firmly secured together by 
screws or rivets. In the middle of the sheet iron leaf he makes with a knife or 
tool, suitably set in a stamping machine, or in a press, straight or curved incisions 
parallel to each other, which are then more or less opened by bending the sheet 
iron to give passage to air and light, and this is what makes it a Venetian blind 
or shutter. He makes in the same manner Venetian blind doors, that is to say, 
sheet iron doors of a single piece with opened incisions to permit the passage of 
air and light. Finally, he also makes doors or shutters of a single leaf of sheet 
iron stamped out or set in a frame but without incisions. 
891. E. W. SHIRT, Rotherham, Yorkshire, ** Manufacture of plane irons, &c."— 
Dated 27th March, 1867. 
In performing this invention the patentee takes a piece of plate iron of any 


to say, the steel may be either welded at the middle of one side of the iron or 
along each end of one side thereof. The patentee does not lay any claim to 
the welding of iron to steel, neither does it form any part of this invention. 
But this invention consists in taking a slab or plate of iron and steel combined, 
as above stated, and rolling the same into single or double bevelled plates, say 
from 8in. to 20in. wide, or any other convenient sizes. When the steel is along 
the middle of the iron plate he leaves such part the thickest, and tapers or 
bevels the iron towards the edges t and when the steel is along the edges 
of the iron plate, he forms the edges the thickest, and tapers or bevels the iron 
towards the centre of the said plate, leaving the centre part of the plate 
thinnest. He then proceeds to cut or divide the plate lengthwise along the 
centre thereof, and crosswise by any suitable means in known and common use 
for that purpose, the width being in accordance with the plane iron or other 
edge-tool which it is required to produce, and it is this mode of rolling and 
cutting up iron and steel plates that constitates this invention. 

892. G. R. POSTLETHWAITE, Harborn, Stafford, * Mc used in the manu- 

Sacture of screw nuts and washers.”—Dated 27th March, 1867. 

The patentee claims the general arrangement or combination of the 
working tools of the machine and the cams and appliances for actuating the 
same, substantially as described and illustrated. » &certain screwing 
piece, and parts connected therewith, for determining the thickness of and 
pressure put upon the nuts or washers made by the machine, as described and 
illustrated; Thirdly, the arrangement of parts described and illustrated for 
connecting the fly-wheel with the driving shaft. 

894. H. FASSMAN, Southampton-buildings, Chancery-lane, London, “ Machine 
‘or painting metallic sub "—Dated 2ith March, 1867. 

This invention consists in the employment of a pair or pairs of adjustable 
rollers, between which the hoops or sheets of metal are passed, while paint is 
supplied to the same from a trough or box arranged above the said rollers, the 
surplus paint being caught in a tank or receiver below. A stand or frame 
constructed of cast iron or other suitable material, and of any convenient size 
and form, is provided to support the bearings in which the painting rollers 
turn. The said rollers may be made of wood, and covered with felt or other 
suitable soft substance. The upper roller of each pair is provided with a 
loader, lever, or a spring to keep it properly down, and to allow the rollers to 
adapt themselves to hoops or sheets of different thickness. A trough for 
receiving the paint extends the entire length of the rollers immediately over 
the same. This trough has an aperture at the bottom through which the paint 
passes to the rollers as they rotate. A tank or box is attached to the framing 
below the rollers to receive the surplus paint which dips from the said rollers. 
The said box is provided with a faucet or other device for drawing off its con- 
tents when require1.—Not proceeded with. 


895. 2 LAURENT, Lyons, France, “Setting razors.”—Dated 27th March, 
867. 





This invention consists, essentially, in placing the leathers or sharpeners of 
razor strops in a convex or arched form on the strop. 
898. S. W. WorssaM, Chelsea, London,“ Machinery for cutting wood.”—Dated 
27th March, 1867. 
This invention relates in the First place to improvements in saw frames for 
cross-cutting timber, and consists in a novel mode of arranging, mounting, and 
pending the recip ing saw and its appendages. The saw with its bear- 
ing blocks or slides at either end are suspended by chains which pass over 
pulleys placed at the upper ends of the hollow standards. From the opposite 
ends of the chains are suspended counterbalance weights, which are enclosed 
in the hollow standards in which the said weights rise or fall as the saw is 
depressed or elevated. These two pulieysjare mounted on the same shaft, 
which extends across the machine, so that they are obliged to rotate in unison, 
and being of precisely the same diameter the saw is always kept in the proper 
horizontal position for working. By the counterbalance weights being placed in 
the huliow standard ine is dered compact, convenient to manage, 
and not so liable to accident as when the weights are outside the standards. A 
reciprocating motion is communicated to the cross-cut saw by means of a con- 
necting-rod actuated by the crank of any suitable motive-power engine, and in 
order to produce a draw cut the cutting edge of the saw is not only bellied or 
curved but the horizontal guides are placed slightly on the incline, so that as 
the saw reciprocates a kind of swiuging motion is imparted to it. The next 
improvement relates to a novel arrangement or construction of parts for sup- 
porting the timber in a “trying up” machine. The object of this improvement 
is to support the timber at several points, and to afford efficient support to such 
timber, even when the under side is uneven. To this end the supporting table 
is provided at short intervals throughout its length with several transverse 
rocking supports, which, when wedged up from below, will fit against the 
underside of the timber, and will take the weight of the timber at several 
points, whatever may be the unevenness of the underside. —Wot proceeded with, 


900. L. FOINQUINOS, Liverpool, “ Envelopes.” Dated 27th March, 1867. 
This invention consists in punching, perforating, or otherwise forming a 
number of small holes in a row along the folded edge at the top of the lope 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 

THE FINISHED IRON TRADE DURING THE WEEK : No Improvement: 
Less Doing: Workmen being Disch : Distress Loomung— 
Pig Tron: Reduced Prices—Coat : ly Active—DUDLEY 
TRADES: Quietude in Iron: Fair for Coal—EXTENSION OF THE 
Factory Act: The Inspector in the District : The Forthcoming 
Conference—BIRMINGHAM AND DiIsTRIOT HARDWARE TRADES. 

Tue state of trade has not improved since our last. Perhaps there 
is even less being done now than there was at that time. The 
worst feature is that first-class houses are amongst the firms who 
have the least to do. The extent to which the depression exists is 
seen in the circumstance that the firms of that rank in South Staf- 
fordshire have in the past week had scarcely one-third of their 
mechanical appliances in operation. In one case, also, men are 
being dismissed to so large an extent as to have left scarcely more 
than one-third of the customary complement of hands on the pre- 
mises. This course has had to be resorted to even after a consider- 
able amount of latitude, as observable in the prices which the firm 
have accepted. At the same place not only iron and steel are 
made, but also constructions of iron turned out for use in civil 
engineering operations. Skilled handicraftsmen have gone from 
these works seeking employment elsewhere, but without success, 
and have returned to their families without the means of contri- 
buting to their support. Nor can the men get work even as 
labourers. At an adjoining works it is understood in some quarters 
that the millmen have this week begun at a drop in their wages, so 
as to assist their employers to get an order at a quotation that 
otherwise would have been impossible. The high rate of wages is 
beginning to attract attention, and if trade does not revive a re- 
duction is likely to be declared, not, however, with much prospect 
of marked improvement in the demand throughout the winter. 

Pigs can now be obtained in some cases at 2s, 6d. below the price 
which sellers demanded on quarter day. 

It will be renembered that to the Earl of Dudley there was 
awarded at the Paris Exhibition a gold medal for the iron which 
his lordship showed there, but t in co uence of being a 
juror in the jewellery department the medal could not be accepted 

y his lordship. The working of the iron has of course devolved 
upon his lordship’s manager, Mr. F. Smith, jun. To celebrate the 
success of the exhibit Mr. Smith was on Monday last entertained 


by the men employed at the works at Round Oak, where the iron 
was produced. The entertainment came off in a building 
attached to those works. 


There is not much to report in connection with the coal trade of 
Staffordshire. In many of the collieries there is a fair amount of 
work being done just now, the winter demand being rather ex- 
tensive. 

The report from Dudley is :—West of this town most of the 
works have done full time, and within the last few days some fair 
orders have come to hand for chain and rivet iron and treble best. 
In fact, for small sizes the orders for the last two or three months 
have kept the works pretty fully in gear. The large plate mills 
still continue comparatively idle, and there is no prospect at pre- 
sent of any improvement in this class of iron. The men are badly 
off, and though they have been in the habit when at work of 
getting good wages their long “play” has considerably affected 
them in a financial point of view. The mills and forges at the 
**Old Level,” near Brierley Hill, have been standing for several 
months, owing, in the first instance, to the death of a partner, 
and a good many hands are thrown out of Nae pee but we 
are happy to state that there is now some likelihood of their being 
8 in—a circumstance devoutly to be wished for. The 
demand for thick coal still increases briskly, and as the season ad- 
vances the requirements will become much increased on account of 
the consumption for household purposes. 

Notwithstanding that a large quantity of forcign ironstone finds 
its way into these districts, the demand for the native produce is 
in excess of the a. 

The extension of the Factory Act is exciting considerable atten- 
tion here at the present time, ws the period is now fast aeenery 
when the new regulations wi'l come into operation. The chief 
inspector for this part of England, Mr. R. Baker, has recently 
been in the neighbourhood of Wolverhampton, and has been 
visiting some of the iron and other works with the view 
of making himself acquainted with the special circumstances 
of the different industries. It is understood that the certi- 
fying surgeons appointed under the Act by the Inspector 
were also with him, but some members of the iron trade take 
exception to the appointment of the surgeons before it is known 
whether the trade will not, with the sanction of the HomeSecretary, 
adopt special rules which will modify the general arrangements 
with respect to surgical certificates. A conference of friends of 
education and of manufacturers of the district has been convened 
for Monday next. Mr. Baker will be in attendance, and will 
deliver an address, after which Mr. J. C. Tildesley, of Willenhall, 
wiil read a paper showing the school accommodation that will be 
required under the new Acts. It is generally thought that the 
schools of the district will be very inadequate to the requirements 
of the new provisions, 

The depression which has now existed in the hardware trades 
for some time continues, and we are of opinion that the trade of 
the Black Country was never in a more dull condition. The little 
that is being done is chiefly on account of the home markets, the 
export demand being comparatively suspended in consequence of 
the great want of confidence in foreign commercial circles. 

The state of the trade of Birmingham very much resembles that 
of South Staffordshire. The impression that a bad winter's trade 
is in store is becoming fixed, and it has created a feeling of uneasi- 
ness and apprehension about the future, for which, however, we 
learn that there is not only no sufficient cause at present, but there 
is room for the hope that actual results will not be so unfavour- 
able as is anticipated. The home trade is depressed, but as there 
are certain wants which must be supplied there are good grounds 
to infer that the demand will not decrease, excepting to a certain 
extent. The stocks on the hands of retail dealers are low, which 
is due to the careful manner in which shopkeepers have bought. 
During the week the orders given out by the factors have been 
smaller than since the commencement of the quarter. The gun 
trade is moderately good, and the edge-tool makers report a slight 
improvement, but these are generally ns cases. The 
metal rollers, electro-platers, and brassfounders all complain of 
the scantiness of the supply of orders, and in some departments of 
the tinplate trade the same complaint is made. The lamp and 

handelier makers and gasfitters are experiencing less activity than 





or flap intended to form the closing part of the envelope.—Not proceeded with. 
=—s eee eo pote and 8. ROBINSON, Brunswick-stree!, Dublin, 
* Apparatus to be applied to cisterns jing waste of water.” —. 
28th March, 1867. er ee nd ag: 
In applying this invention to water-closet cisterns, for example, the paten- 
tees construct inside the cistern, at the lowest a closed chamber 
of sufficient gauge or capacity to contain the requisite amount of water for 
one flushing of the closet. A small aperture, which is left 


when the piston is raised by the float to a given heigh the second for 
water (namely the passage through the tubular spindle) is closed, ond sees remains 
porary Adee FY principal valve the chamber is 
8 piston er cou) y a wire to the 

peta ny ay to the pull or handle of the "Fue abjest ot the ents 
arrangement is, First, to admit the full complement of water in the closed 
chamber to pass down through the principal valve when opened; and, Secondly, 
> — Age neags gonad regulated quantity of water, sufficient to fill 
e pan closet, to descend through the tubular spi 

pe ogee as 1 spindle of the main valve 








has been the case at this season for some years. The jewellers and 
others ed in the fancy trades also report a sluggish demand. 

The affairs of Mr. James Kimberley, factor, of Birmingham, in 
which many local ware makers are interested, will, it is stated, 
be wound up next month, but the trustees express some doubt as 
to whether the available assets will be sufficient to pay the remain- 
ing 3s. 6d. in the pound to complete the composition of 8s. 6d., 
accepted by the creditors at the time of the failure. 

At Wolverhampton the japanned and tinned ware trades present 
a dull appearance, and the workpeople have been put on short 
time, and at the galvanising works there is not an average activity. 
Excepting in the fine plate branch, which has improved slightly, 
the lock trade remains quiet. Safes and deed boxes are only in 
moderate request. Considerable depression prevails in the miscel- 
—— articles of manufacture, such as cut-nails, washers, and 
8 to: 

At Bilston there is a moderate inquiry for coal vases and other 
goods suited to winter, but the tray and waiter makers are ex- 
eg @ quiet time indeed. The ironfoundries are a little 

tter off for orders for engineering work, although there is still 
room for improvement. 


At Wi the trade still presents a discouraging feature. 





The demand for the staple products of that town is, as it has been 
for many weeks, dull, and manufacturers are le to give their 
employés full work. For bolts and latches, together with ourry- 
combs and gridirons, there is only a limited we 

The demand for the leading manufactures of Wednesbury and 
Westbromwich is very dull, and about a fortnight ago seventy- 
two hands were discharged from the t works in the district. 

In the Dudley district the chain and anchor makers are 
not very actively engaged, but the demand is sufficiently large to 
keep the works in steady operation. 

A few days before an explosion happened at the Botteslow 
Colliery, at Hunley, which killed one man and injured others. In 
this case it was shown that the fi had altogether neglected his 
duties—indeed it could not be otherwise, so unfitted was he for tho 
post to which he had been ed. 

On Monday sixteen men were injured by an explosion at the Homer 
Hill Colliery, at Oredleg in the south of the county, and one of 
them has since died. ‘This occurrence seems to have been more‘of 
an accident than either of the above noticed. The ventilation is 
described as being perfect, both before and after the explosioa. 
The cause of the accident was the sudden fall of a quantity of coal, 
by which gas was liberated, and this ‘‘ coming in contact with thw 
candles of the men,” led to the accident, 











WALES AND THE ADJOINING COUNTIES, 


(From our own Correspondent.) 

Tue Iron TRADE: The Progress Anticipated not Realised: Pro- 
bable Hardships for the Workpeople during the Winter : Gloomy 
Accounts from the Various Works :; Cessation of the Late Sl ight 
Activity, owing to the Completion of Russian Contracts: Favour- 
able Advices from the United States: The Affairs of Italy: Probable 
Continental Requirements ; Future Contracts Anticipated from 
Russia: Want of Confidence in Home Railway Securities: Tun 
TINPLATE TRADE—THE Stream Coat Trape—Large Increase in 
the Exports: Probable Increase in the Demand— Newrort Dock 
Company: Meeting of Shareholders—Tue Royau Forest or 
DEAN MINING Company: Unsuccessful Sale of Mines—TRabk or 
THE SourH WALES Ports, 


THE progress makers had been led to anticipate at the commence- 
ment of the present quarter the Welsh iron trade would have made 
by the present time, it must be admitted has not been attained, 
and many who may be said to be fully competent of forming an 
opinion entertain an idea that the worst time has not yet been 
witnessed, and that the workpeople of the district will experience 
a few hardships before the expiration of the season just com- 
menced, The works of the district, on the whole, may be said to 
be employed about two-thirds time, and it must be admitted that 
the accounts received from the various works during the past 
week wear a very gloomy aspect, and the anticipations of the 
future prospects of the year are very discouraging. The slight 
activity which prevailed a week or two since, =a ich was occa- 
sioned by a determination on the part of the makers to clear off 
the Russian orders on the books before the close of the shipping 
season, has now ceased in consequence of trade with the Baltic 

rts having closed, and until next spring no more shipments will 
be made on Russian account, and it is quite evident that the orders 
received of late fall short of the contracts just completed for the 
Muscovite empire. Advices from the United States continue of a 
favourable character as to future requirements, and some few 
shipments of iron are being made to that country. The change 
that has taken place in the affairs of Italy during the past week 
give hopes that war will be averted, and should this be the caso 
continental requirements for iron cannot fail to increase to some 
slight extent. Great hopes are entertained by makers that the 
commencement of next spring will witness a revival in the 
Russian inquiry, and it is well known that considerable 
supplies have hitherto been sent to that country, and it is to 
be hoped that still further contracts will be sent to this 
district. On home account one of the leading railway companies 
have commenced purchasing supplies of iron for next year, but as 
omy to no great extent, and probably their example will be followed 
by other companies whose stocks it is well known are at a very 
low ebb. The requirements of the railway companies are such as 
will keep up a continuous demand, although it may be but slight, 
for some little time to come; and once they enter the market their 
orders will to some slight extent avert the inactivity which at 
present is said to prevail throughout the district. The leading 
railway companies have hitherto delayed making purchases owing 
to their financial difficulties, and it is somewhat remarkable thet 
public confidence in railway securities has been so long in being 
restored, and even at the present time there is a quand distrust 
in railway finance, and the public still hesitate to invest in pro- 
perty the value of which is so uncertain. For pig iron there isa 
tolerably fair inquiry, and for the best brands prices are fairly 
maintained, but should a reduction take place, as some few antici- 

te, little doubt is entertained of some of the furnaces being 
lown out. 

For tinplates the demand is not so quite so active, and prices 
cannot be said to be as firm, as they have been for some weeks 


past. 

The steam coal trade continues brisk, and the favourable 
reports which have appeared in THE ENGINEER for some weeks 
past are fully confirmed by the export list for the past month, 
which shows the quantity exported during the past month to be 
largely in excess of the corresponding period in 1866. 

The Mediterranean j comin has increased of late, and large 
quantities have been sent to France. The activity which has = 
vailed for some weeks past is maintained, and there is a probability 
of the trade still increasing. For house qualities there is a good 
demand, but there is room for considerable improvement in this 
branch of the coal trade, 

The valuable coal and iron mines, called respectively the High 
Delf Engine Colliery, the Royal Colliery, and the Tufthorn Iron 
Mine, situated in the forest of Dean, the property of the Royal 
Forest of Dean Mining Company, been offered fur sale by 
auction, but as the biddings were below the reserved price 
a were all bought in, but the vendors would be happy to meet 


with any gentleman for the sale of either — 
The following is the comparative statement of foreign exports of 
coal for the month just ended:— 
October, 1867. October, 1866, 
‘Tons. Tons, 
Car 2c 1c co co co SUBSED cc 0 oe 00 co =BRED 
Gis: 20 co <s «9 MAME we. 20 160..00:.00 
Swansea... «2 os ce oc 41,277 .e oe co oe oe 59,190 
BREE cc cc co se 0s GRRED en <0. 00.100. 50. ee 


The shipments coastwise were as follows, and also tho corre- 
sponding month of last week:— . 
October, 1867. October, 1866, 
Tons. Tons. 


Cardi .. co co cc co TORE we cco cc ce co 90,008 
Mewport... oc oe oo ++ G3,866 oe oe oo oe co 70,086 
BwaMsehes co co co co BB4TE eo co co co oe 89,008 
ce cc co +e co 2696B .o cco ce cc co SURR 
Cardiff also 8473 tons of iron, 3281 tons of patent fuel; 
Newport, 9645 tons of iron; Swansea, 331 tons iron and 8801 tons 
. "Thureda last the half 1 f the Newport Dock 
e -yearly meeting of the Ne 
Compan —f held at the dock offices, Mr. Samuel Homfray 
in the chair. Thereport, which was considered a favourable one, 
was received and adopted. Dividends were declared on the 
tas eolend greterense chawen, wp, to 50th Agel, 1000, lensing 
the secon erence up to i , 
. balance of £752 to be ‘carried forward. ‘The —— 
n reply to Mr. Batchelor, they were paying 6 per cent. to 
Bank of England for their mortgage debt, amounting to £95,000. 
Formerly the Bank onl them 44 percent. , but had failed 
uen: 


to y the money when ed upon, and conseq y the rate 
had been ad to 6 per cent, They had been unable to get loans 
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from the public in consequence of the threatened rival dock. 


lor remarked that 6 per cent. was an exorbitant rate. 


owing to a rival dock being 

trade of the district would not su 
field, of Birmingham, com; 
deducted as income-tax for the second prefer 
been 4d., for the money to pay the 1862 dividends 
earned this year. As to paying off the Bank of England he was 
quite prepared to subscribe £5000 at 5 per cent. Mr. Cartwright 
held that the directors were justified in deducting 10d. in the £ as 
there was a profit made in 1862, but the money had been carried to 
capital account. A vote of thanks to the brought the 
meeting to a close. 


SCOTLAND: ITS TRADE AND OPERATIONS. 
(From our own Correspondent.) 


Toe GLascow Pia Iron MARKET—MANUFACTURED IRON—THE 
Coat TRADE—OPENING OF Kineston Dock—INSTITUTION OF 
ENGINEERS IN SCOTLAND—TRIAL TRIP OF THE Dacca—NEW 
SuGar House IN GREENOCK. 

THE pig iron market has been dull and drooping since this day 

week, and prices are 9d. lower. To-day, Wednesday, a few lots 

were done at 54s. 6d. and 54s. 5d. cash. Full quotations are as 
follows :—Pig iron, mixed Nos., warrants, 54s. to 54s. 5d.; No, 

1, g.m.b., 55s. to 55s. 3d.; No. 3, 54s. to 54s, 3d.; Gartsherrie, No, 

1, 6ls.; Coltness, No, 1, 61s.; Glengarnock, at Ardrossan, No. 1, 

59s 





The shipments of the week are still considerably under those of 
the corresponding week of last year. 

The manufactured iron market is without change. Makers 
generally continue well supplied with orders, 

In coals there is no change to notice in prices. The demand 
during the past week has been moderate, The state of continental 
politics causes shippers to be quite indisposed to purchase for ex- 
port on consignment. 

The advices of coal shipments at the principal ports show an 
amount largely in excess of that of the corresponding week of last 

ear, 
7 The new tidal basin on the south side of the river Clyde, 
hitherto known as Windmillcroft, but which has recently received 
the distinctive name of Kingston Dock, was formally opened on 
Thursday afternoon. About 250 invitations had been issued, and 
at half-past two o’clock a company, little short of that number, 
assembled on board the River Trustees’ steam tug Clyde, in which 
they were conveyed to the scene of the inauguration. Among 
those present were—the Lord Provost, magistrates, and council, 
including Dean of Guild Ramsey, and Deacon Convener Banner- 
man; Mr. Dalglish, M.P., Mr. Graham, M.P., members of the 
Clyde Trust other than those sent from the council; Sheriff 
Murray, ex-Provost Galbraith, Captain A. Small, Captain 
M‘Kinnon, General Duff, United States Consul; Mr. H. Martini, 
Danish Consul; Mr. D, Manwell, contractor for the dock; and the 
other contractors, Messrs. John Yule, W. McLellan, and A. and 
J. Faill; Mr. Andrew Duncan, engineer, and Mr. G. Reith, general 
manager to the Clyde Trust; Messrs. John Pinder, Manchester; 
John M‘Ewen, Glenloxa; James R. Stewart, Towers, Clark, and 
others. The shipping in the harbour was gay with a profusion of 
bunting, and in the vicinity of the new dock there was a numerous 
concourse of spectators. One of the most remarkable features 
connected with the new tidal basin is the swing bridge at 
its entrance. This entrance is about 100ft. wide, and solidly 
built of courses of Il6in. granite blocks on either side. 
The opening, as occasion may require, is spanned by a 
powerful movable iron girder bridge, the work of the well-known 
engineering firm, Messrs, John Yule and Co., of Glasgow. When 
the bridge is closed the span from rest to rest is about 120ft., the 
whole length of the bridge being about 180ft. The top or bed of 
the bridge consists of two tramways, each about 9ft. wide, having 
the central one of the three beams as a division between, with the 
other two beams as the outside walls of the ways. Footpaths or 
gangways, 4ft. 6in. wide, planked with thick timber, and fence 
railed, run along outside the girders, making the entire breadth of 
the bridge, girders and all, about 30ft., affording thereby abundant 
room for the great traffic and travel of the harbour side at this 
point. The immense mass of the bridge weighing, with its attached 
machinery below, about 500 tons, is made to revolve through an 
are of about sixty degrees on a vertical steel axis, 10in. in diameter. 
This point of revolution is fixed at one-third of the length of the 
bridge from its land end, leaving the two-thirds for the swing 
across the harbour mouth, 100ft. or thereabouts, with ther ind 


nications on subjects on marine ; the Institution 
nodal, for subjects not com om the -railway or marine 


n president, then pro- 

The fine steamer Daccz, recently launch Messrs. A. and D. 
Inglis, for the British India Steam Navigation Company, went 
down the river on. her official trial trip on Thursday last, 
i party of ladies and gentlemen. The vessel, 
i cargo for the passage to Calcutta, drawing 

19ft. aft and 17ft. 4in. forward, attained a speed of twelve knots 
er hour on the distance between the Cloch and Cum- 
The principal dimensions of the Dacca are 276ft. by 34ft. 

th accommodation on the main deck for 120 first-class 
The vessel is fitted with a pair of direct-acting surface 
embracing ull the 

e Dacea will be 


raes, 
by 19ft., wi 
ondensing engines of 300-horse power nomi 
test improvements for economising fuel. 


commanded by Ca; > 

Messrs. Blake, ge Co., engines, Greenock, are at 
present ing a large sugar refinery for Messrs. Neil, Dempter, 
and Neil in that town. : 

The main building is nine storeys in height, surmounted by a 
water tank which serves as a roof, besides supplying the refinery 
with water. On the western extremity of the north side of this 
building is a square staircase with a hoist in the centre, by which 
the refined sugar, when dried in the centrifugal machines, is to be 
hoisted in bogies or carriages, whence it is to be run along a gang- 
pe | into an adjoining store further north, where it will be dried 
and casked. 


To the north of the main building is the char kiln house, and 
further south still are the engine-house and steam-boiler house, 
the latter of which fronts Drumfochar-road. The cooperage and 
oyunting- hope are to be a little to the east of the steim-boiler 
house, facing the road. The cooperage is to be two storeys 
in height, with water-cisten on the top, forming the roof. The 
counting-house will also be of two moran, and will consist of 
five apartments. The chimney stalk be square, 140ft. in 
height, 134ft. wide at the base, and, in common with the other 
buildings, will be ornamented with white brick. The building is 
already in a forward state, Messrs. Alex. Whitelaw and Co. are 
the builders. The refinery when completed will present a very 
imposing appearance, and may be expected to be in full operation 
within less than a year. It will embrace all the mos? recent im- 
provements connected with the refining trade, and, indeed will be 
quite a model house. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent. ) 

LiverPooL: Zhe Mersey Ferries—ARBITRATION AT SHEFFIELD — 
THe RIvER IRWELL—NEW PaRK FOR CHESTER—BOILER EXx- 
PLOSION NEAR BRADFORD—STATE OF TRADE AT SHEFFIELD— 
CoMMUNICATION IN RatLway TRAINS—NoRTH-EASTERN Dis- 
trict: State of Trade, &c.—THE Oaks CoLuiery, Xe. 

THE Liverpool Chamber of C ce has transmitted a memorial 
to Sir Stafford Northcote praying that the survey of a new route 
to China through British Burmah from Rangoon may be at once 
proceeded with. During the past month the coal shipped at 
Birkenhead by the new machinery provided by the Mersey Docks 
Board amounted to 109,000 tons, being at the rate of 1,250,000 
tons per annum. The Birkenhead ferry receipts for the six 
months ending October 31st were £19,808, as compared with 
£19,125 in the corresponding period of 1866, On the other hand, 
the expenditure for the six months ending October 3lst was 
£15,558, as compared with 15,115 in the corresponding period of 
1866. The receipts of the Wallasey ferries from January Ist to 
October 31st this year were £23,053, against £20,544 in the corre- 
sponding period of 1866. The expenditure in the first ten months 
of this year was £24,980, against £20,705 in the corresponding 
period of 1866. ; : 

At the last monthly delegate meeting of filesmiths held at Sheffield 
some time was occupied in considering the advisability of establish- 
ing a board of arbitration and conciliation in connection with the file 
trade. The meeting adopted the following resolution :—‘‘ That 
this ting r ds the delegates present to consult with 
their several employers and ascertain whether they are willing to 

te in the formation of a board of arbitration and concilia- 











about 20ft. within the harbour breastwork. To secure the equili 

brium of the lever, which the bridge thus forms, upon a fulerum 
so placed, a counterpoise at the short end of the lever is provided 
by a calculated quantity of iron enclosed within, and also formed 
into, a large rectangular and heavy iron case, secured to the 
underside of the girders, thereby adding great strength to this 
part. The two-cylinder water engine, with its gearing, which 
is partly attached to and moves with this metal case, adds 
largely and sufficiently to the make-weight. But, as the 
utmost stability, longitudinally and laterally, is required in 
such a bridge, it is plain that the axis of motion would 
of itself be insufficient to secure the essential property in the 
structure. Around the 10in. steel axis are disposed, in a cir- 
cular race or bed, 26ft. in diameter, twenty solid case-hardened 
iron wheels, attached to a massive framework of iron, which again 
is secured powerfully to the girders above. This ring of bearing- 
wheels gives great basis to the bridge, and takes the strain com- 
pletely off the axis of motion. Besides, in advance of this 
wheeled circumference are three separate pairs of wheels that are 
disposed under the several girders towards the long end of the 
lever, imparting thereby still greater stability and strength to the 
structure. At the engine end of the lever this great purpose is 
further aided by the construction given to the rack work, whereby 
the engine gearing operates to drive the bridge round. Water is 
the power used for propulsion, and the pressure during the day- 
time is about 25 1lb., but early in the morning and late at night 
this pressure amounts to 40 1b, and 601b. The two engines have 
18in. stroke and 74in. cylinders, and are provided with valves 
which are an invention of the engineers, who were contractors for 
the work, The water is supplied from an angular 4in. pipe, 
which, to follow the movements of the engine, has three axes of 
motion, or joints, all of which are beautifully water-tight. The 
whole mechanism of these working parts, including the construc- 
tion of the entire bridge, reflects great credit on its makers. The 
bridge may be shut or opened in the space of nine minutes. 

The first general meeting of the eleventh session of the Institu- 
tion of Engineers in Scotland, with which is incorporated the 
Scottish Shipbuilders’ Association, was held in the Hall, 200, 
George-street, on Wednesday evening, Mr. J. M. Gale, president, 
in the chair. The report of the council was read. We extract 
what follows:—‘‘In submitting the usual annual report at the 
beginning of this the eleventh session, the council have much 
satisfaction in being able to congratulate all interested upon the 
continued extension and energy of the institution. The library is 
in a satisfactory condition; most of the periodicals, pamphlets, and 
unbound books have been bound in a form which render them 
more easy of reference. During last session a large number of 


books were added to the library—-the greater part of which were | 


gifts from authors, honorary members, and members of the Institu- 
tion. At the present time the Institution receives, in exchange, 
the Transactions of several kindred societies, and a number of 
periodicals. The library now contains many books of a theoretical 
and practical nature, valuable for reference and general readi 


tion to settle any disputes which may from time to time arise in 
the trade respecting prices and other matters as between employers 
and employed, and to report the result of their interviews at the 
next delegate meeting.” ; 

At a quarterly meeting of the Salford Town Council on Satur- 
day, Alderman Cowley, C.E., chairman of the River Irwell Con- 
servancy Committee, said it had been necessary to obtain an 
accurate survey of the river, and the height to which the November 
flood rose. That was done by the borough surveyor under the 
direction of the committee, and it being then felt that the ques- 
tion was one on which the opinion of some eminent engincer 
should be obtained, plans of the river and all the information 
possessed by the committee were placed in the hands of Mr 
Hawksley, of London, who came down and looked after the 
matter. Mr. Hawksley had not then had time to prepare his 
report. 

iam park, presented to the city of Chester by the Marquis of 
Westminster, has been formally opened. The grounds have been 
laid out with artistic taste by Mr. Kemp, landscape gardener, of 
Birkenhead, and the entire cost of the park is stated to have been 
£70,000. 

An inquest has been held at Manningham, near Bradford, on the 
bodies cr two men, named Atkinson and Pearson, killed at the 
Trees Farm, Manningham, by the explosion of the boiler of an 
agricultural steam ergine. The evidence went to show that the 
accident was the result of negligence or ignorance on the part of 
the deceased, Atkinson, who had charge of the engine. The 
jury having been in consultation an hour and a-half, returned a 
verdict of ‘“‘accidentally killed.” Mr. W. Bowden, assistant 
engineer, appeared to watch the Epoconting: for the Boiler and 
Steam Power Company (Limited), chester. ; 

A slight improvement has been noticed at Sheffield in_ the 
demand for railway springs and buffers during the last few days. 
Beyond this there has been no alteration in any branch of Sheffield 
trade, and —- are very general. ! 

It is stated that the system of electrical communication between 
passengers, guards, and drivers, which has hitherto been confined 
to royal trains on the London and North-Western Railway, is about 
to be extended to the general trains. 

Notwithstanding complaints as to the dulness of trade, it appears 
that the total value of goods, exclusive of coal and coke, exported 
from Newcastle during October was £134,548, as compared with 
£114,909 in the corresponding month of 1866, showing an increase 
of £19,639. A large four-masted steamer completed, on Friday, the 
loading of a large cargo of coke, locomotives, and railway iron and 
| plant in the Tyne docks for Alexandria. A sailing ship, the 
| Sydney, is about to take in a cargo of iron rails at the Tyne docks 

for Madras, and two other vessels of considerable tonnage will load 
immediately in these docks heavy cargoes of bowl chairs and rail- 
| way iron for Madras also. The coal and coke shipments effected at 
| the Tyne docks during the past fortnight have been very good. The 
| North of England Institute of ipning ineers has cordially taken 
up a proposition for the formation of a limited liability company, 








A new and extended catalogue is now being prepared, and will be 
issued shortly. It is a pleasure to the council to notice the con- 


amongst the members of the coal trade and Mining Institute for 
the erection of suitable buildings for the accommodation of those 





d memorial hall to the late Mr. N. 
Wood. Itis that the memorial hall can be erected 
of which amount £2300 is a hand. The total cost of 
betitings fs pen fey , but vie gar ps0} 
cent on the ou an 
is to ie te alga cote! of aO0D, fo tal eee ott Soe 
Mr, J. Straker was on elected 


i of the North of 
Trade Association. It is understood that 
Messsrs. Palmer and Co. (Limited) are about to put another 
furnace in blast. The number of in the e- 
land district is returned at 85, and there are 49 ont of ‘ 
Stocks of Bis ice were reduced in the Cleveland district 
extent of + 7000 tons during October, but more recently 
has become somewhat languid. The ironfounders of the district 
complain of a scarcity of orders, and some firms have Pron a 





number of hands. The prospects of the rail mills are not regarde, 
asso good. The Darlington Iron Company has paid off a put 

of its men; th ered work at a reduction of§10 per cent,; 
but this was aor lof 


ian = preperation of al last week’s lative the 
affairs at the e one a - opera- 
tions with a view to en’ eam oa have ceased for the 
present. Seeing that the No. 1 shaft at times reversés its motion 
and becomes an upeast, sending up a good deal of gas, if hat beso 
deemed necessary, as a preseationary | easure, to fence off 
side of the colliery which runs pa with the South Yorkshire 
Railway, lest sparks from passing locomotives should ignite the 
gas, which freely comes up.’ It is still hoped that no great delay 
will occur in the clearing of the worki 

A boiler explosion occurred on Friday on premises at Eccles- 
field occupied by Mr. Beal, screw and bolt manufacturer, of Shef- 
field. Fortunately the accident occurred during the dinner hour, 
and no one was injured. The damage done to property was, how- 
ever, something considerable. : 


were 0 


The steam coal trade of the South Yorkshire district has been 
tolerably good. A fair tonnage is being forwarded to ‘Hull, but it 
is not expected that the briskness will continue much longer, a 
in all probability the last voyage to Russia has been made for the 
season, so that most of the steamers on their return to port are 
usely to Be laid up. There has been scarcely so much doing for 

neashire. 
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867 8 
CopPER—British—cake andtile,| £ s. d. £38. d;£ 38.4, £ 8. d. 
per cowwccsscessooee| 75 0 0.. 76 O 0] 82 0 0.. 86 O 
Best selected...c.seccesseees| 77 0 0.. 78 09 0} 85 O O.. 89 O 3 
SPCC .erccccccccccccccccece | 138 8 O.. 80 O Of 87 0 O..91 6 O 
Bottoms...cccccccccesccesccs | 34 0 O.. 0 89 0} 92 0 0.96 0 O 
Australian, per ton.....0..0.| #0 0 0.. 85 0 0} 84 0 0.91 0 G 
Spanigh Cake ...ccsccscces.| 71 9 0. 0 0 0/70 00.. 000 
Chili Slab. ...-00-- 68 10 0.. 69 0 0) 75 0 0. O 8 @ 
Do. refined ingot .. 7010 0... 000% 000. 00.0 
YELLOW METAL, per Ib. 90 6071; 007% Gos 
1BON, Pig in , ton, 214 3 cash. 213 9casb, 
, Welsh, eccoee| 610 0.. 0 0 0] 7 0 UFO O 
Wales....00e.| 510 0.. 0 0 0) 600. 65 6 
Staffordshire..| 710 0.. 0 0 0} 8 5 0. 8 7 6 
Rail, in Wales ...ssccccoooee| 515 01. 6 0 0) 515 0.4. 6 OY 
Sheets, singiein London ....| 9 5 0.. 910 0) 1010 0.. 0 0 6 
Hoops, first quality...ssssees| 8 5 0.. 810 0] 910 0.. 0 6 0 
Mailrods...cccccccccccccsccce| 710 0.. 000) 8 5 O.. 8 7 6 
1010 0} 1010 0.. 11 0 0 
19 0 0} 910 0... 000 
0 0 0} 2210 0., 22315 O 
19 10 0} 20 5 0., 20010 O 
0 0 Oj 21 0 O.. ‘215 0 
Shot, 000;2%06@4. 000 
Red or minium,....cscoseese | 21 0 0.. 0 0 0) 22 00.. 000 
White, dry.ccccccccescscocee | 27 10 0.. 28 0 Oj 3L O 0.. 32 0 0 
ground in Oil....sccccessss | 28 0 0.. 29 0 0| 30 0 0.1, 32 0 @ 
Li W.B.rccccccescccee | 2410 0.. 0 0 0] 24415 0..25 0 0 
6 00 0) 618 0. 700 
2117 6) 21 5 OO. 0006 
0 000;20%0.. 000 
00 000 1° 00.9000 
00 00'| 500.000 
5 5 1519 0} 00600. 000 
TIN, Banca, per cwt..cccooseee| 41210. 0 0 vi 430.000 
Straits, fine—cash .ecccooone| 4 919%. £10 +| 41 0.1. 4110 
For arrival .scccoscccoese| 411 0.. 0 0 ¥} O00 OO, » 0 O 
English blocks .... ooo} 415 0. 416 0) 430.45 0 
Bare ccccccccccces ooo} 416 01. 417 0| 44 0.. 46 0 
i Bofined, in blocks......0006| 418 0.. 419 0| 46 0. 4 8 0 
TINPLATES, per bx of 225 sheets 
8h. 8.4 0 4 Ate 4 2S 
19 6. Lit 0} 110 0. 113 0 
Ic 19 0. 110 0} lia 0. 133 0 
TX ditto. ccccccr-cocccccccce 115 0.. 116 Of 118 0. 119 0 











PRICES CURRENT OF TIMBER. 
a Ie. | Po Fae Pi 

















Per load— £52 8/2 8% £ 5, || Perload— 
Teak ..ssseseeees 9 01010] 9 0 1010 || Yel. pine, per reduced O. | 
Quebec, red pine .. 3 0 410) 3 5 415) Canada, 1st quality 17 01810, 17 01910 
yellow pine.. 215 4 0| 215 310 2nd do... 111012310 13 014 0 
St. John’s N.B.,yel.. 0 0 0 0] 0 O O 0 || Archangel, yellow. 111013 0 12 013 0 
Quebec,oak,white.. 5 5 510) 510 6 0 || St. Petersburg yel.. 1010 11 0| 10 10 1110 
irc + 310 410] 310 410 || Finland ........ 8 0 9 0) 8 6 910 
Memel.... 0 00 0] 0 0 O O|| Memel .......... 0000 OOU@G 
elm 310 5 0} 310 5 0 || Gothenburg, yel... 8101010) 9 01010 
Dantzic, oak 310 6 O| 310 6 0} white 8 0 9 0} 8 0 810 
2 0 8 0| 2 0 310 || Gefie, yellow...... 9 O11 0} 9 O11 O 
Memel, fir 3 0 310] 3 O 31» || Soderhamn ...... 9 01010) 9 01010 
seeeee 3 0 3 5| 3 0 8 5 || Christiania,perO. 
Swelish ..........2 02 5) 118 2 3 by 3 by 9> 16 022 0) 18 023 0 
Masts, Queb ——_ 6 0 : 0 oa 8 4 in. yellow .... 
yl. pine 5 0 0 9 5 10 || Deck plank, Dnt. 
fading 0 0.0010 00 Ol| perdothn f¢ 925 2 4] 0146 1 4 
Lathwood,Dantafm, 410 5 0| 5 0 5 10 || Staves, per standard M. 
St. Peter’s 610 710] 610 7 19 || Quebec pipe...... 75 080 0) 88 O85 O 
Deals = 1am. pe = ss encaeaie 4 | ne puncheon 19 0 20 0 2 021 Uv 
Quebec, wht.spruce 0 3 ¢ crown 
Jobu wotapruce 131015 101131015 0|| pip) - } 1100130 0|190 0 9000 








Exports OF CoaL.—Return of the quantity of coal exported from 
the port of Grimsby, October, 1867:—To Belgium, 1677 tons; to Den- 
mark, 2774 tons; to France, 4446 tons; to Hanseatic Towns, 614tons; 
to Holland, 538 tons; to Ionian Islands, 431 tons ; to Italy, 762 
tons ; to Norway, 2330 tons; to Prussia, 3063 tons; to Russia, 
Black Sea, 258 tons ; to Sardinia, 1459 tons ; to Spain, 565 tons ; 
to Sweden, 2267 tons ; Foreign, 21,184 tons ; corresponding period, 
1866, 21,030 tons; coastwise, 3441 tons; corresponding period, 
1866, 3107 tons ;—total, 24,625 tons ; total corresponding period, 
1866, 24,137 tons. Increase this year, 488 tons. 

THE CrYsTAL PALACE.—The restoration of the tropical de 
ment, which was burnt down last year, is progressing with satisfac- 
tory expedition. Though the fire on the occasion to which we 
have alluded certainly destroyed the most interesting and attractive 
portion of the building, it affected little or nothing beyond what 
is known to the habitués of the tal Palace as the screen—-that 
is the glass partition which divided the tropical department from 
the rest of the building. Visitors cannot therefore, looking from 
the nave, recognise any difference in the aspect of the Palace, and 
very few, indeed, were aware until very recently that the courts 
beyond the screen were being restored. It may be interesting to 
state that the section of the tropical department which terminates 
at the end of the Alhambra Court is now nearly covered in. 
Though this is but a small portion of the whole department, it 
will afford an agreeable promenade for those who made the north- 
ern end of the Palace their favourite haunt in former years, It 
is a remarkable fact that, though the fire by which this end of the 
building was destroyed raged in and on both sides of the Alhambra 
Court, its magnificent arabesque dome was not affected in the 
slightest degree. As soon as the skeleton of the section which is 
now being re-erected is completed the work of renovating the 
courts within it will be commenced forthwith. These are the 
Alhambra, the Indian, the Byzantine, and the Naval Courts. 
Though it will take some time to restore the whole of the tropical 
department, the work will be pursued with the utmost expedition, 
and in a few years we hope to see the Crystal Palace in all its 
former integrity. 
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THE HERCULES. 


In the course of some ten years or so the navies of the 
principal powers have been completely remodelled, England 
taking the lead in this great revolution in naval architec- 
ture. It is but the other day that the heart of the nation 
stirred at the first sight of the Warrior as she floated in 
Hamoaze, a champion ship ready to do battle with all 
comers. No addition had previously been made to our 
naval power which attracted so much attention as this 
vessel, and justly so; she forced herself upon the notice of 
the world, not only by reason of her enormous dimensions, 
her then ieapragnally) and her great speed, but as the 
embodiment of a new principle of construction. As an 
armoured frigate the world had not up to the time she 
was tendeae seen her like, and she was more praised 
during her early days of youth than, perhaps, any other 
ship that ever floated.. Science, however, in her march has 
left the Warrior behind, and she no longer any 
qualities worthy of imitation, perhaps, save her great speed. 
The Minotaur, the Achilles, and, above all, the Bellerophon, 
have taken her. place in popular estimation, and already 
the dainty Warrior is regarded as a ship of the past. 

Ships rise and fall as do great men, and as much, or 
nearly as much interest as once centred in the Warrior is 
now excited in naval circles by a vessel fast approaching 
completion. The Hercules, designed by the Chief Con- 
structor of the Navy, deserves even more attention than 
the Warrior. At the time the last-named vessel was put 
into commission no one could assert positively that she was 
then impregnable to heavy guns, or that, granting her 
armoured sides could then eep out shot, the truth would 
hold good for even a — of years. The Warrior was 
the most powerful ship afloat for the moment, but even as 
she was launched men felt that her reign of empire might 
be short. The case is far different with the Hercules. We 
shall have in her, not only a ship impregnable now, but 
almost certain to remain practically impregnable for many 
years. When the Warrior was built it was known that 
ordnance was cafiable of great improvement, that its powers 
would be wonderfully increased ; but we are by no means 
so certain that any improvements can be now effected in 
guns which will suffice to reduce the Hercules to the pre- 
sent condition of the Warrior as regards defensive power. 
Very great strides have been taken in the construction of 
artillery during the last five years, but the Hercules has 
been specially designed, uot only to meet these improve- 
ments, but to provide for those which are likely to ‘be 
effected in the proximate future. The Warrior was a ship 
of the day, the Hercules isa ship whose value will pro- 
bably remain unimpaired for years tocome. In one word, 
she will be not only the most powerful war ship in the 
British navy, but in the whole world. Ske will be able with 
ease to sink any vessel now afloat flying the flag of England, 
or in the navy of any other power. This is an advantage 
claimed, we believe, & Americans for more than one of 
their turret ships—a proposition which Englishmen will 
not admit to be capable of demonstration. Even though 
we waive the point, it is still clear that in the weight of 
ordnance and number of guns she will carry, and in 
the excellence of the accommodation she will provide for 
her crew, no turret ship has ever been built which will 
bear a moment’s comparison with her. The Hercules will 
constitute not only the most powerful addition which has 
ever been made to the British navy, but will be the embodi- 
ment of the broadside system in its most improved form; 
and she is, of all ships in the world, that which now 
deserves most attention. Under such circumstances we 
feel no small pleasure in being able to place before our 
readers accurate engravings of the Hercules and her 
engines, for the first of which we are, strangely enough, 
indebted to a Frenchman—Admiral Paris—while for the 
latter our thanks are due to Messrs. John Penn and Sons. 

The Hercules was laid down last year at Chatham. 
She is 337ft. long and 70ft. Gin. beam. She will draw 
22ft. 10in. forward and 26ft. 10in. aft, her displacement 
being 5226 tons. Her engines are of 1200-horse power, 
expected to work up to 7200 indicated horse-power, and 
to propel the ship at 14 knots per hour. Our engraving 
of the ship is copied, by permission, principally from a 
lithograph prepared from official drawings, and published 
in Admiral Paris’ new work on naval architecture, already 
noticed in our pages. It gives a very accurate idea of the 
form of the hull. The lines of the bow and stern we have 
shown in outline only for the sake of clearness. The form 
of entrance adopted has been found to give very good 
results in other ships, and the lines of both bow and stern 
above water compare favourably, in an esthetical sense, 
with many of the ironclads recently added to our navy. 
It will be seen at a glance that the ship will be fitted with 
a central box battery. In this will be mounted but eight 

ns, it is true, four on each broadside; but then they will 

heavier than any others ever carried by an English 
ship, weighing, as they will, 18 tons each, and being equal in 
power to what is conventionally spoken of as the 600- 
pounder. In order to secure the advantages of a fire 
nearly in the line of the keel four indented ports are fitted 
near the ends of the midship battery, through which guns 
canbe trained to fire at an angle of but 15 deg. with the 
keel, so that when attacking end-on at close range she 
could fire from both her port and starboard batteries at 
once at any vessels crossing her hawse. These indents are 
26ft. long, and will probably be closed by heavy false port 
shutters when at sea, on a plan now under consideration. 
The main deck port sills will be 11ft. lin. out of the water, 
so that even in a very heavy sea the Hercules will still be 
able to work her guns. 

Our engravings show that there are, including the re- 
cessed ports, siz embrasures at each side of the main 
battery, which, however, will only contain eight guns, as 
we have said. When it is necessary to fire from the 
indents the nearest guns will be brought from the side 
ports on 4 plan invented by Captain R. Scott, R.N., which 
is excessively ingenious. This system of traversing guns 
we fully illustrated and described in Toe EnGIneer for 
January 18th, 1867, pages 63 and 64. Its principle may 
be best explained by stating that the gun slide can be run 








in on a small turntable, and by its aid shunted from one | 
port to another much as a locomotive may be shunted from 
one line of rails to another. It would occupy more space 

than we can spare to es the article in question in | 
full; as, however, the value of the indented ports depends | 


wers to the utmost, as unfortunately the shi 

-¥ 600 tons of pry my vl bunkers, or Beary 

day consumption only when the i} are indi- 
cating 7000-horse wer. In this respect, however, the 
Hercules will not much inferior to our other vessels 
of war. The machinery of the ship will consist 
of a pair of trunk engines by Messra. Penn, 
now all but oma of 1200-horse power 
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almost altogether on the method of working the guns, we 
have re-engraved a portion of the illustration referred to | 
above, showing part of the battery of the Herculesin plan, | 
with one broadside and one indented port—that at the | 
corner. D is the turntable ; 1 and 2 are the racers on 

which the gun slide travels. The dotted lines show the | 
gun in intermediate positions. The racer marked 1 is used | 
in training the gun at the broadside port in a way often 
described in our pages. That marked 2 is used in con- 
junction with the turntable when transferring the gun 
from port to port. The arrangement is very simple and 
effective, and possesses the great advantage that the gun is 
never left free, being always held by either one set of 
racers or the other, and therefore the chance of accident 
during transference is reduced to a minimum. 

Besides the guns in the casemate the Hercules will carry 
two 12-ton 9-in. rifled cannon on her main deck, one of 
which will fire directly ahead over her bows, and the other 
over her stern. They will both be protected by armour 
carried up for the purpose. On the upper deck will be 
mounted four 63-ton guns, two of which will command the 
entire bow from each broadside to right ahead, while the 
remaining two will defend the stern in the same manner. 
These four guns will be mounted on a system designed 
jointly by Admiral Key and Mr. Reed, the details of 
which we are not at liberty to publish at this moment. 
The upper deck guns will be left. out of the water, and 
Ss 

aving thus described the offensive powers of the ship, 
we may now proceed to consider her means of defence 
and general construction. We need hardly say that she is 
constructed of iron, with the double cellular bottom used 
already with such satisfactory results in the Bellerophon. 
From 5ft. below the water-line to the level of the main 
deck, 9ft. above it, the ship is protected all around with 
armour plates 9in, thick at the water level. Along the 
ceutral battery the plating is disposed in eight tiers, 
consisting of one width of 9in. plates at the water line, and 
one of 8in. next above. Higher still come five tiers of 6in. 
and one tier of 8in. plates; the thwartship bulkheads in 
the battery are of 5in. plates. A simple statement of the 
thickness of the plates gives, however, but an inadequate 
idea of the strength of the ship. We therefore supply in 
the annexed cut vertical and horizontal sections of a por- 
tion of the vessel’s side. We have first a Qin. or an 8in. 
solid plate, laid on a backing of 12in. of teak, resting on a 
skin of 14in. iron, strengthened with 10in. T-iron frames 
—the ribs of the ship in fact—ljin. thick, placed 2ft. 
apart. The backing is filled in between these until the 
whole forms a solid mass, the armour plate bearing on the 
edges of the frames, much as it would do in the Chalmers 
system. Proceeding inwards we next come toa triple layer 
of teak averaging 28in. in thickness, then a second skin 
of 2 plate, and finally the second ribs of the ship, frames 
7in. deep. The total thickness of the ship’s side, therefore, 
at the water level is made up of 3ft. 8in. of teak, and 11 tin. 
of iron. In speaking of this armour Admiral Paris says: 
—* This appears capable not only of braving the most ter- 
rible effects of oy | artillery yet invented, but also of resist- 
ing any weapon that can be produced, because these have 
also their limits.” According to the dimensions we have 
just given the ship’s side weighs at the water-line, armour 
and all, approximately 3 tons 11 cwt. per ten square feet, 
or 7952 lb. per square foot, and at the level of the deck 
2 tons 12 cwt. per ten square feet, or 582°4 lb. per square 
foot. The ship’s side is pierced with a number of small 
ports not meant to take guns. They are intended for the 
urposes of ventilation, and to permit the exit of water 
rom the deck should a heavy sea be shipped. The deck 
is plated with iron to resist vertical fire. 

It is now time to speak of the means by which this 

splendid ship will be propelled. She will carry an enormous 








spread of canvas, pad much is hoped from her as a sailing 
vessel, Mr. Reed has acted very prudently in developing 


nominal. The capacity of the cylinders is, how- 
ever, greater than that usually allowed hy the 
firm for engines of similar power, and as ample 
heating surface will be provided in the boilers 
it is anticipated that the engines will work up 
to at least six times the nominal power when 
the steam is being cut off at one-third of the 
stroke, with a pressure of 301b. in the boilers 
The cylinders are jacketted all over, the covers 
being cast hollow for the reception of steam. 
The main slides are of the double-poried 
equilibrium description, placed at the outer sides 
of the cylinders and worked by link motion 
arranged in the way now all but invariably used 
by Messrs, Penn, and too well known to need 
description. The cut-off is effected by gridiron 
expansion valves travelling on faces on 
upper sides of the slide valve boxes, The 
are worked by separate eccentrics, the r 
from which lay hold of a slotted lever; by 
varying the poiut of attachment the cutoff 
may be made to take place at periods varying 
from one-third toone-sixth of the piston stroke. 
It will be seen from our engraving that small 
subsidiary slide valves are fitted on the tops of 
the cylinders. These are intended to admit 
steam so that the engines may be started 
whether the valves are or are not open. They 
can be worked by one man, and the engines 
thus kept slowly turning while the main links 
are in mid gear. Messrs. Penn and Son inform 
us that they have never had the smallest diffi- 
culty in handling by their aid engines of 1350- 
horse power. The cylinders are fitted with relief 
valves—Penn’s patent—which materially lessen 
the risk of injury from priming or any other cause which 
may bring water into the cylinders, 

The condensers are vertical cast iron cylinders standing 
at the side of the crank shaft furthest from the steam 
cylinders. They are 1lft. 4in. in diameter. At abont 
18in. from the top and bottom of each are fitted 
tube plates of brass strengthened by radial ribs cast on 
them. The spaces between these ribs are drilled to re- 
ceive the ends of the condenser tubes, which are of copper, 
in. in diameter, measuring 12 miles in aggregate length. 
In the centre of the upper tube plate is a large orifice corre- 
sponding exactly with a hollow central pillar open at the 
top but closed at the bottom. This pillar is of the same 
diameter as the waste steam pipe, which, descending 
through the top of the outer casing of the condenser, is 
bolted to it steam tight. The pillar serves to keep the two 
tube plates braced apart against the pressure of the steam 
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as the condensation is effected in the space between the 
tube plates outside the tubes, and also to distribute the 
steam equally through this space, for which purpose it is 
fitted with long vertical slots, through which the steam 
escapes all round. The tubes are made tight in the tube 
plates by compressed wood ferrules, which permit expan- 
sion and contraction to take place without —— The 
condensing water is driven through the tubes by two 
Appold centrifugal pumps, drawing either from ‘the bilge or 
the sea, and each capable of discharging sixty tons of 
water per minute, worked direct by a pair of auxiliary 
engines of some 40-horse power. Injection valves are also 
fitted so that the condensers may be used, as on the injec- 
tion system, should any of the tubes give way or the cireu- 
lating pumps break down. One of the air pumps is shown 
in section in our engraving, from which its construction 
will be readily understood. The air, feed, and bilge pum 
are worked directly from the pistons. Their position will 
be readily recognised in our engraving. It will hardly fail 
to be noticed that the engine is not provided with 

weights on the backs of the cranks, For thesethere was no 
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room, the-end-of the trunks~ working up close:to-the crank: 
shaft on the forward stroke. The engines are therefore 
balanced by the turning disc fitted in a way easily 


The Hercules will have two boiler rooms, each containing 
four boilers placed inthe wings with thestokehole amidships. 
The superheaters are so arranged that the ventilation of 
the stokehole will not be impeded, a point very frequently 
overlooked in designing marine engines. The main steam 
pipes are connected to a separator in the engine room, 
within which all water of condensation is deposited, and 
thence blown off periodically. A gridiron stop valve is 
located between the engines and the boiler by which steam 
may be absolutely excluded from the engines in a moment. 

Nothing will give a better idea of the magnitude of 
these magnificent engines than the following statement 
of the weights and dimensions of some of the principal 
portions of the machinery. 

Weight of crank shaft, 34 tons 16 cwt.; ditto of screw 
shaft, 24 tons; ditto of cylinder (each), 32 tons 17 cwt.; 
ditto of screw propeller, 23 tons 10 ewt. The screw is not 
fitted with lifting gear, but it can be disconnected from the 
engine. Diameter of cylinders, 127in.; ditto of trunks, 
47in.; ditto of cylinders, effective, 118in.; length of stroke, 
4ft. Gin.; number of revolutions, estimated, 65; speed of 
piston, 585ft.; diameter of screw propeller, 23ft. 6in.; 
number of blades, 2; description, Griffiths; number of 





boilers, 8; ditto of furnaces, 40; size of fire-grates, 2ft. 
10in. by 8ft.; number of tubes, 3600; length of tubes, 7ft. ; 
diameter of tubes, 3in. The total weight of machinery, 
boiler, water, and spare gear will not exceed 1090 tons, or | 
rather less than 3 cwt. per indicated horse-power. As | 
regards the workmanship of both engines and boilers, we 
ean say, from actual inspection, that they fully maintain 
the high character long since earned by the firm. 

It only remains to state that the Hercules is rapidly 
approaching completion. The official returns show that up 
to Friday last more than 300 armour plates, weighing | 
nearly 2000 tons, have been fixed. No day, however, has | 
yet been settled for her launch, or, rather, for floating her 
out of dock, Mr. Reed’s genius and abilities have often | 
been disputed, but it cannot be denied that in designing 
the Hercules he has displayed talent of a very high order. | 
The ship has been, in one sense, built to compete with the | 
turret system, and Captain Coles will find it no easy task 
to provide this or any other nation with an equally formid- 
able ship of war. Mr. Reed may feel a laudable pride in 
adding to our navy a ship more powerful, both in her 
offensive and defensive qualities, than any other which the 
world has ever seen. 


RAILWAYS IN TURKEY. 
No. IIL. 

Wnuat very much interests the many parties who are 
again turning their attention to railway projects in Turkey 
is the attitude of the Government, for this is most material 
in all railway concessions dependent on a Government, 
whether it be the Home Government, the Indian Govern- 
ment, or a foreign Government. The general belief in this 
country is that the Ottoman Government behaves very. 
badly, and it has‘been lately stated that it is determined 
to shirk its guarantee on all the railways now open. This 
is scarcely to be reconciled with the well-known fact that 
Turkey has made the greatest sacrifices to meet its liabili- 
ties, and that it has not repudiated a debt; and it is in- 
consistent with the fact that it is now granting a great 
network of railways, which is being taken by capitalists, 
who have agents on the spot, and that there are other 
capitalists well acquainted with Turkey ready to compete. 
In truth, the impression is altogether unfounded. 

The reports of the railway companies teem with expres- 


| shortcomings of the old lines. 





sions of gratitude for the liberality of the Government; 
but this does not prevent counter assertions, which we have 
within the last few days seen in black and white. How- 
ever, there is something else in black and white. The 
Government, according to the Varna report, has liberally 
advanced their company, out of its poor treasury, £40,000 | 
to purchase working stock, which the company ought to | 
have already purchased for itself, and without which the | 
line ought not to have been opened or accepted. As to | 
the Smyrna and Cassaba Railway, we have the director's | 
report, just published, that the Government has liberally 
settled with them on their own terms, under circumstances 
which authorised the Government todesist. The Kustenjeh 
case is not one of guarantee, but of the levying of harbour | 
dues, resisted by foreign shipping. The only guarantee 
unpaid is that of the Ottoman, Smyrna, and Aidin Rail- 
way—an undertaking in an unsatisfactory and disgraceful 
condition. It is enough to say that now the line is open | 
throughout the company have not only spent all the traffic 
receipts, but lost £5000 or £10,000 in the twelvemonth. 
Under such circumstances it claims the whole Government 
guarantee of £112,000 for the twelvermonth ending June 
20th, on accounts of a most unsatisfactory character. Out 
of the last six months’ traflic returns three months have | 
already been recognised to be erroneous. The directors | 
acknowledge that there are very grave discrepancies which | 
they cannot explain, and for which they have received no | 
explanation from their managers. The shareholders, 
therefore, a 
they do explain, and the Government may be expected so 
to adjourn the accounts. 

There is not the least ground for alleging that the 
Ottoman Government has ever attempted to repudiate any 
guarantee or obligation; on the contrary, it has behaved 
with very great liberality and indulgence. 
however, recommend anyone to rely upon such indulgence 
in the future. ‘The Government has caused the confiscation 
of thecaution money of the Samsoon and Sivas Railway, and 
haslately stopped the Scutariand Ismid concession. Attimes, 
particularly last year and this, the irritation of the Govern- 
ment has been caused by the conduct of the several 
railway boards and their agents, and they are yet capable 
of making an example of the chief delinquents, against 
whom the voice of public opinion has long been strongly 
raised in Turkev. 


ljourned the half-yearly meeting, sine die, till | 


We cannot, | 
| Turkish or French-Turkish, which it cannot always under- 


The-fact is, the conduct-of ‘the Ottoman - 
prompted rey its confidential advisers has been dictated 
more by sound policy than reckless liberality. The 
Government itself, being in political and financial diffi- 
culties, could not provide the entire funds required for 
railway works, or it would certainly have done so. Another 
thing, it wanted most of the appliances, engineers, con- 
tractors, and workmen. The companies to which it en- 
trusted railways were scandalously managed, and got into 
financial di It was very painful for the Govern- 
ment that, what with political and monetary troubles at 
home, and financial crises in Europe, it could not hope for 
help, and had to make the best of circumstances. It kept 
the Smyrna and Aidin Railway going, and afterwards let 
the Varna and Cassaba railways get on as they liked. Not 
one of these railway companies can deny it has been 
treated with indulgence, and the Government has at least 
three times come to the rescue of the Smyrna and Aidin 
shareholders. The Government has continually restrained 
itself from intermeddling with the financial or railway 


operations of these companies. If it be asserted that the | These 


harbour and works of the Kustenjeh Railway are out of 
order, that the stations of the Smyrna and Aidin line are 
too expensive or too inadequate, that the pier is worm- 
eaten, and the bridges of perishable material, that the 
works of the Varna and Cassaba railways are insufficient, 
the Government is not responsible, and can call for the 
reparation of the defects. 


In the same way asto finances. The debenture-holders 


; of the Smyrna and Aidin Railway say that the repayment 


of the £250,000 they lent is due—that is a matter between 
them and the company, the Government not being respon- 
sible forthe bonds, but only liable to be called upon to 
settle any litigation between the parties. If the share- 
holders of the Cassaba or Varna Railway are getting in- 
sufficient dividends, or none at all, but are eaten up by 
debentures and preference shares, that is no fault of the 
Government. 

The Government having steered singularly clear of most 
of the difficulties in which Governments get involved by 
too much interference and administration, reached at the 
end of ten years the same point as our Indian Government 
did in the same period. They got their two or three 
hundred miles of trunk line open. They are now in a 
position to provide for extensions, and to deal with the 
Every day now is telling 
in favour of the Government. It is well understood that 
the trouble of the Kustenjeh line result from causes opera- 
ting within that undertaking. If it has not secured the 
grain trade of the Danube the fault must be with its own 
managers; or if it bas lost the through European traffic it 
is for the sufficient cause that the shorter route by Varna 
has cut it off, as was to be foreseen. There are miscalcula- 
tions incident to undertakings everywhere, and there is no 
reason why inthe end the Kustenjeh Railway should not be 
a payingconcern fromits grain and Jocal traftic. The Cassaba 
Railway is going on very fairly, and, if it has not now, will 
soon show that there are railway districts in Turkey which 
can meet their guarantee, and yield a good traffic. The 
Cassaba will scon be able to carry out a spider’s web of 
extensions, yielding very fair returns. The Varna Rail- 
way is open as a through line to Europe, reducing the 
intercourse between London anc Paris and Constantinople 
by another day—a feat well worth paying for. The 
Sultan’s visit brought Turkey nearer to Europe, but now 
Constantinople is within five days’ post—a very material 
benefit to its financial, political, and commercial interests. 
The Varna Railway will be a heavy drag on the Govern- 
ment for a long time, as its management is not brilliant, 
but it will develope large districts in Turkey, Wallachia, 
and Austria, and force on, asit is doing, the Transylvanian 
and the Adrianople routes. ‘Thus the great work of con- 
necting Turkey with Europe, increasing its resources, and 
augmenting its military strength, is going on. As to the 
Smyrna and Aidin Railway, it must flounder into a paying 
traffic at last, but, if the present management be improved, 
it may very easily be provided with branches and exten- 
sions, which will give it a remunerative character. 

The Government has been a little reckless in its Anglo- 
Belgian concessions of the European railways, but it has 
been so restrained for speed, and is in such want of rail- 
ways that it has got impatient. It may not, however, 


have lost much, for if this Anglo-Belgian combination go | 


on in earnest the through line to India and the Euphrates 
Valley line must be proceeded with, and the Governments 
of England and India will have to give a helping hand. 
Thus before very long there may be in construction in 
Turkey several very great railway lines, and if that be so 
it will lead to minor works. There are many rich districts 
which will pay for tramways and cheap railways; there are 
harbour works and large municipal improvements, and, 
above all, there is the undeveloped mineral wealth. One 
great advantage of Turkey is that it has long sea coasts, 
with numerous harbours, and so has great facilities for 
commencing public works at many points. 

The course of a concession is this. Being supposed to be 
granted by the Sultan, it is of course referred for con- 
sideration through various councils and technical depart- 
ments, A petition having been presented to the Grand 
Vizier, is by him referred to the Great Council, or Parlia- 
ment. The organisation of this body and its practice 
sometimes vary. The petition may be sent in, or it may 
be examined by the council. This will result in its being 
referred to a committee, and the delay may be more or 
less, accoraing to the nature of the examination and expla- 
nations. The interpretation of the documents is always a 
cause of delay, as the Government does not like English- 


stand, and relies on its own officials and its own idiom. 
The Committee of the Grand Council may ask the assist- 
ance of the Minister or Council of Public Works. The 
usual end, however, under all circumstances, is a reference 
to the Minister of Public Works. After he has received 
some explanations he refers it to the Council of Public 
Works, and a thorough examination is made by a member 
of that body. 

Supposing the basis of the concession and its modifica- 


tions on ‘by that official, it is then t 
before the Council .of Public Works, and, if to, 
a report is drawn up. This report is examined by the 


minister, is explained to him, and if approved is sent u 
with his seal to the President of the Great Council. It is 
then referred to a committee of the Great Council, expla- 
nations are required, and if there are any serious matters 
of consideration the members of the Council of Public 
, Works are summoned to give their reasons. If approved 
| the committee report to the Grand Council, and it is 
debated there. It may, however, be sent back to the 
, Council of Public Works for amendment and reconsidera- 
tion. If approved the terms of the concessions are 
' ordered to be interpreted, and the report is sent on to.the 
Grand Vizier. The Grand Vizier may institute an exami- 
nation, but it is sure to come before the Council of 
‘Ministers, and at this advanced stage there may be more 
trouble than anywhere else, because the Council of 
Ministers is not.a Cabinet Council named by the premier, 
| but a council including ex-grand viziers and ex-ministers. 
seldom lose the opportunity of showing their 
| patriotism, and damaging the enemy of their Saltan and 
| country then enjoying the sweets of power. A great 
/measure of public moment does not give'a good chance, 
, but a railway bill does, as it is easy in such a case to 
| Show the incapacity and recklessness of ‘the Grand Vizier 
for the time being. At all events it answers to delay 
| measures, and to show he cannot get on with the business 
| of the country. In the Council of Ministers, therefore, 
it may be referred to a committee, or referred back to the 
Great Council, and so all the way down again. 

Having passed this ordeal, it is sent to the Sultan for 
his tradeh, or imperial assent. Here the whole matter is 
closely looked into by his secretaries, and may be sent 
back; if approved, it is sent through the Imperial Chancery; 
and as the officials here are independent of the Grand 
Vizier they may cause delay as a means of annoyance. 
The Sultan’s orders may be to the Grand Vizier to 
carry out the nec administrative measures, when it 
may be quickly got through, and a reference may be 
endorsed to the Grand Council. Thus the drawing out of 
the concession may still become a protracted matter. At 
length the concession is drawn out in Turkish and French 
in duplicate, and signed by three ministers and the 
agent of the Dey or concessionaire. Any amendment 
or modification of a concession is subject to the 
same processes, and so, too, many of the demands of 
companies, if held to involve legislative sanctions. If 
a change of ministry takes place, then, as in a new Par- 
liament, the railway bill has to begin de novo. 

It will now be easily understood that with these forma- 
lities which are common to so many Governments,a railway 
concession may take up many months in Turkey. These 
difficulties and delays are aggravated if the demand is 
such as the Government does not see its way at once to con- 
cede, or if it is of doubtful character, also where the repre- 
sentatives are persons who do not know the country or the 
languages, and havetoemploy othersand trust to bribery, for 
it is a very long lane to get through with bribery. Most 
of the bribery, it may well be conceived, is not that of 
Turks. 

Such are the cirucumstances under which great delay 
has taken place in Turkey, and must take place, except 
by some chance approaching a miracle, and such is 
the simple explanation of transactions which are attri- 
buted to the gross corruption of the Turkish Government, 
but which only resemble the mode of transacting business 
here and in most European countries. On the whole, it is 
the opinion of competent men, who have had transactions 
with most European Governments, that the Ottoman 
Government is one of the best to deal with, and certainly 
far better than our own. 

Now that the Government is more master of the situa- 
tion things will not go. on so smoothly, but at all times 
the conduct of business with it must be put in good hands, 
the more particularly as part of the negotiations are carried 
on with ministers and other high officials, and memorials 
and documents have to be drawn up. The man who is in 
the hands of an interpreter has not the best chance. 
The Minister of Public Works is always a high official, 
and what we should call a cabinet minister, generally hold- 
ing at the same time the office of Minister of Commerce 
and some other. As he has to attend the councils of 
ministers and various commissions, his time is not always 
available. Holidays and royal /étes interrupt business in all 
| departments. The minister is assisted by a counsellor (muste- 

shar), who seldom takes part in any but administrative office 
business. The consultative duties of the department are 
carried on by the Council of Public Works, the consti- 
tution of which varies, but it is generally composed of 
ex officio members, Turkish and European, holding other 
offices, and meeting in council about twice a week, though 
the meetings are liable to be suspended on account of 
influential members being absent on missions. There is a 
great pressure of work on the member able to draw up 
the reports. This council not only examines railway con- 
cessions but all railway business, and everything relating 
to roads, public works, steam engine licenses, patents, 
forest administration, and much miscellaneous work. The 
department is always over-taxed. 

The departments organised are those of roads and 
forests, but now there is a railway department pretty well 
defined. Considerable personal changes have taken place 
this year. 

The Government is represented on the roads by com- 
missaries, nearly all Ottoman subjects, and engineers, who 
are Frenchmen and Poles, On the railways the Govern- 
ment has been represented by commissaries, of whom the 
acting chiefs have been Europeans. They have exercised 
no interference with the plans or works, their functions 
being chiefly to report progress to the Government, to 
assist the railway officials, to carry on their administrative 
correspondence with the local and general governments, 

work out the expropriation of lands, obtain permits, &c. 
They draw military pay from the Government and allow- 
ances from the companies. They have got on more 
smoothly than Indian or French officials, but with occa- 
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have been too often subjected 
Teel railway officials. For the 
ikely this will be allowed. The 
with regulations and 


to insolence from the 
future it is exceedingly 
railway people will have to com ns al 
behave decently, and the supervision of the commissaries 
and their interventions will become more stringent. 
There will likewise be trouble with the new commissaries, 


because they will be Turks, not so well acquainted with 
the business, desirous to exercise power having supped at 
Constantinople, and little dis to allow the laws to be 
broken, the people oppressed, or themselves set at defiance. 
Hitherto railway people have done pretty much as they 
liked in Turkey. BES 

The whole cahir des charges and systems of administra- 
tion is based on the French regulations, with an English 
narrow gauge. Of course, if these regulations were but in 
full vigour there would be considerable trouble, as in most 
countries of Europe, but the staff of the Ottoman Ministry 
of Public Works has not been strong enough as yet to 
cope with this work. It has been with great difficulty a 
special commission has been obtained from the Council of 
Public Works, and railways have been carried through to 
opening before they were seen by the superior officials. 

is cannot be relied upon for the future. 

The acquisition of lands, which cannot be purchased by 
private contract, is made by a commission consisting of 
the Government commissaries, various local officials con- 
nected with the judicial and land revenue departments, 
and sometimes the representative of the railway. They fix 
the price after investigation. Great abuses have prevailed 
in this department. by landowners exacting too much, and 
by railway officers attempting to withhold from the holders 
their fair due. 

The Government has given little trouble about plans, 
but material deviations and modifications had to receive 
the consent of the Ministry and Council of Public Works, 
and to be negotiated at Constantinople. 

All the signs are that the administrative working will 
no longer be so smooth, and engineers and contractors 
cannot be too much on their guard as to representations 
of what has been allowed in the beginning, the laxity of 
the Government having been in a great degree owing to 
the fact that they could not help themselves as they can 
now. It might turn out a very bad practice now to make 
banks too low, viaducts and piers of perishable materials, 
or lay down rails on the sod. 

The English embassy, too, with the best introductions, 


cannot be relied on, for illegitimate help is seldom | 


patriotic enough to back the perpetrators of an outra- 
geous job. 
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The Great Architect, as Manifested in the Material Universe. By 
Mvnco Ponton, F.R.S.E. Second Edition. London: J. Nel- 
son and Sons. 1866. 


Art the close of last year a book with the above title, 
issued by well-known publishers of religious works, was 
launched into being, so that neither the title nor method 
of publication would convey any idea to the scientific 
world that the book in question reviews all the highest 
branches of physical science, enters into the consideration 
of the ultimate constitution of the universe, and treats of the 
same class of subjects as Tyndall’s “ Heat Considered as a 
Mode of Motion,” and Stewart’s “ Treatise on Heat.” As 
such books are unfortunately most rare, as-Mr. Ponton’s 
is clearly and intelligently written, and, moreover, 
strenuously opposes some of the teachings of Professor 
Tyndall, Dr. Balfour Stewart, and Professor Sir William 
Thomson, it is altogether a work of great interest to all 
students of natural philosophy. ° 

In the first half fof the book Mr. Ponton explains very 
clearly the general facts of astronomy, the construction of 
the universe, and the mutual relations of the sun, moon, 
and planets. He enters into the question of the distance 
of those fixed stars which yield no sensible parallax, and 
describes the tolerably well determined motion of our sun, 
and all the other suns in the Milky Way round the sup- 
posed central sun—Alcyone. He states that the sun, with 
all his attendant planets, is estimated to be thirty-four 
millions of times further from Alcyone than the earth 
is from our sun, “so that light, which occupies only about 
eight minutes in travelling from the sun to the earth, 
must, in coming from the stars situated near the centre of 
the system, take about five hundred years to reach our 
globe. The sun is supposed to circulate round the centre 
of gravity of the system at the rate of eight miles in a 
second, at which rate a single revolution in his vast orbit 
will occupy eighteen millions of years.” Mr. J. R. Hind, 
the astronomer, gives the motion of the sun in its orbit as 
about forty-nine miles in a second, or six times faster than 
stated by Mr. Ponton—a great discrepancy respecting a 
point very difficult to decide. Thousands of years must 
roll away before the real speed of the sun can be estimated 
with anything like accuracy. 

Many of our leading modern philosophers hold the idea 
that the heat and light of the sun are not caused by 
common combustion, but are generated by red-hot rocks 
constantly falling upon the surface of that orb. A cannon 
ball, upon striking a target, has its motion arrested, but 
heat is generated by the ) and on the same principle 
the heat and light of the sun are supposed to be produced. 
Professor Tyndall gives evidence that the sun is not a hot 
globe gradually cooling, nor a common fire with an endless 
supply of fuel and oxygen. When the moon, planets, or 
any other celestial orbs are near the sun, it is impossible 
to see them with a telescope, because of the brilliancy of 
the light, hence it is quite impossible to see the supposed 
cosmical bodies assumed to be falling into the sun. On 
one occasion, however, two observers saw at the same 
time some brilliantly incandescent object shoot across 
one of the spots on the sun, and at the same 
instant the magnetographs at Kew Observatory were 
greatly disturbed. The zodiacal light is, however, best 
explained by the supposition that it consists of a 
vast number of small cosmical bodies circulating round 





the sun. In the first place this light obeys the laws | 


of planetary motion; and, in the second, it is brightest 





when in certain positions with to the sun,and 
in which same angular positions the planet Venus.is 
also brightest, because it can then reflect most light. The 
supposition of the-presence of such small cosmical bodies 
in space involves no new idea, because’such bodies some- 
times come in contact with the earth in the form of meteo- 
rites and star showers. Encké’s comet constantly suffers a 
diminution in the size of its orbit, so that at every revolu- 
tion it draws nearer to the sun, and perhaps will eventually 
fall into it, and this tendency to draw nearer to the sun is 
believed to be caused by the resistance of the elastic fluid, 
which pervades all space, and transmits the vibrations of 
light through the heavens. The planets, from their greater 
= gravity, are supposed not to yield so perceptibly to 
the same influence, which, nevertheless, may be acting 
upon them, so that measurable results may be obtained in 
| future years. In fact, with all the perfection of astrono- 
mical science, it is not yet possible to determine the 
diameter of the orbit of the earth within many thousands 
of miles. As the weight of the planets is known, and the 
velocity of the blow with which they would strike the sun, 
did they fall into it, can be calculated, it is possible to get 
at the amount of heat which would be generated by each 
concussion. This has been colnet | by Sir William 
| Thomson, who finds the following to be the amount of 
| heat which would be generated each of the planets 
| striking the sun. If Mercury fell into the sun it would 
| generate enough heat to cover the solar emission for 6 
| years 214 days; Venus, 83 years 227 days; Earth, 94 
years 303 days; Mars, 12 years 252 days; Jupiter, 
| 32,240 years; Saturn, 9650 years ; Uranus, 1610 years ; and 
Jupiter, 1890 years. Mr. Balfour Stewart considers it 
| almost proved that nothing else but the transformation of 
| the primeval potential energy of gravitation into the heat 
| of particles can account for the enormous amount of light 
| and heat in the sun. 
| Mr. Mungo Ponton, in the book now under notice, 
comes forth valiantly to battle with the ideas set forth 
above. He believes that the world will continue in its 
| present path to all eer, Uae he seizes the facts respect- 
ing Encké’s comet by the beard, or rather by the tail. The 
motion of Encké’s comet being a great standpoint of those 
who think we are falling into the sun, the following objec- 
tions thereunto will be of interest :— 

By a comparison of ancient with modern observations, it was 
ascertained that the moon now performs her mean revolution 
round the earth in a shorter time than she did in former ages, 
| consequently that her orbit has been very slowly yet perceptibly 
diminishing during the period embraced in astronomical history. 
‘or some time after this discovery was made it was regarded as 
evidence that the moon was retarded in her course by a resisting 
medium, consequently that in the end she must fall to the earth. 
A more minute investigation of the disturbing forces exerted by 
the other planets, however, led to the discovery of the true cause 
of this phenomenon, and showed that no such untoward issue is 
to be expected. It was proved that by the action of other planets 
the form of the earth’s orbit is very slowly but continuously 
undergoing change—its elliptical form alternately decreasing and 
increasing in eccentricity, and that by this change the moon’s 
| motion in her orbit is alternately quickened and retarded, these 
| changes requiring for their accomplishment a period of millions of 
| years. Now in like manner it may eventually be found that the 
| effect of the perturbing influence of the various planets upon Encké’s 
| comet is such that it brings it alternately more or less within the 
| influence of the sun’s gravitation, so causing an alternate dimi- 
nution and increase in its orbit, the diminution at present observed 
being only one of the phases of this alternation, and not due to 
the resistance of the other. 

An important step towards such an explanation has apparently 
been made but a short time ago. At the meeting of the British 
Association held at Dublin in 1857, it was pointed out by Mr. 
Penny that among several other perturbations, arising from the 

roduct of the disturbing forces of two or more planets, not the 
east remarkable is one affecting Encké’s comet, due to the dis- 
turbing forces of Jupiter and Saturn. The mean motion of the 
comet is very nearly equal to four times the mean motion of 
Jupiter, less that of Saturn, a relation giving rise to two consider- 
able perturbations, one of which appears to account for a large 
portion of the observed diminution of the comet’s orbit, if not for 
the whole. There will also, from a similar cause, be a like per- 
turbation of all the comets of short period. 

The probability that this will eventually be found to be the true 
explanation of this phenomenon is enhanced by the observations 
and calculations which have been made with respect to the periods 
of the celebrated comet of Halley. The following are the periods 
calculated from the recorded observations of that comet :-—From 
1378 to 1456, 77°58 years; from 1456 to 1531, 75°21 years; from 
1531 to 1607, 76°15 years; from 1007 to 1682, 74°91 years; from 
1682 to 1759, 76°49 years; from 1759 to 1853, 76°68 years. 

From an inspection of these figures it is evident that from its 
first recorded appearance in 1378 down to 1682, the period of 
revolution was in atolerably regular course of diminution—so 
confirming the supposition that the comet was impeded by a 
resisting medium; but from 1682 to 1853 an opposite effect 
has prevailed, and the period has been gradually increasing. 
There is thus raised a strong presumption that the period of Encké’s 
comet will ultimately be found to undergo a similar alternate 
acceleration and retardation which will become manifest in the 
course of time. 

Other reasons, both astronomical, and founded upon 
assumed properties of the hypothetical ether—are given 
by Mr. Ponton in favour of the view that Encké’s comet 
is not falling into the sun. He also combats the idea of 
the temporary character of the planets with other reasons 
than those here quoted. 

The nature of the action of the waves of light upon 
photographic films has also been investigated by Mr. Pon- 
ton, who in his book explains the probable nature of the 
invisible image upon a collodionised plate after it is taken 
out of the camera. The nature of this invisible image has 
always been a puzzle to photographers, for the eye can see 
no difference in the film after exposure, neither can the 
chemist detect any by analysis; yet, upon applying a de- 
veloper to the plate, out comes the picture. Mr. Ponton 
explains that light sets up increased motion between each 
of the atoms of iodine and silver, forming the molecules of 
the iodide of silver in the film; and this idea is not only sup- 
| ported by evidence of an optical character, but it explains 
| many photographic phenomena which previously had been 
| hidden in darkness. This theory was for the first time 
| broached in the photographic periodicals by Mr. W. H. 
' Harrison, an experimentalist, who found it out indepen- 
| dently, and it was afterwards ascertained that Mr. Ponton 
| had published the fact previously, whereby considerable 
attention has been drawn to Mr. Ponton’s book in photo- 
graphic circles during the past few months. 

Messrs. Tyndall, Stewart, Thomson, and others, who 
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believe that, the heat of the sun is probably caused by per- 
cussion, invite us to assume as little as possible, and do not 
create auy oew forces or ial substances to account for 
the observed effects. Mr. Ponton combats many of their 
views very clearly, yet, in setting up new ones of his own, 
is not likely to gain many followers. He that the 
mechanical power constantly thrown out by the sun is not 
generated by incandescent common matter, but by living 
— resembling none of which we have any know- 
ge. 


Such is the competition for honours in the world of 
science at the present day that a philosopher who travels 
far out of the region of experiment or mathematical proof 
is sure to lene down the adverse criticisms of his compe- 
titors upon his devoted head. Thus modern science, by a 
healthy natural law, is kept upon tolerably firm ground ; 
yet a philosopher, in making experiments, putting ques- 
tions to nature for the final decision, must have a hypo- 
thesis of some kind in his head, and Mr. Ponton’s book is 
additionally interesting to inquirers because he ventures 
upon less firm ground than other writers have dared to 
tread, and so broaches new and interesting ideas. He, for 
instance, enters very fully into the probable nature and 
properties of the universal ether, and gives reasons for 
supposing, that it suffers compression between the molecules 
of ponderable substances, ere and there the book goes 
very far out of the region of natural philosophy, and the 
idea of attempting to explain the constitution of the 
bodies of heavenly messengers, or angels, on the principles 
of physical science is far too bold for ordinary mortals, 
Witness this remarkable specimen, which we quote ver- 
batim :— 

Suppose an intelligent inhabitant of any of the other planets, 
say of the morning star, to be oman tert | by the Deity os 
a message to an inhabitant of the earth. The angelic spirit wi 
first become disengaged from all connection with the ponderable 
atoms of its organism, in virtue either of a voluntary effort or of 
a special divine influence. The presence of the living being will 
thus become limited to an association with one or more ultimates 
of the elastic ether. His native planet, as it will meanwhile be 
traversing the etherial expanse with great velocity, will leave 
behind it the angelic spirit in a fixed position in the great ocean 
of ether, and freed from all connection with any ponderable 
substance whatever. We may then suppose the spirit to be, by 
special divine influence exerted on it, transported from ultimate to 
ultimate of the ether, in a manner resembling that in which the 
impulse travels in the case of waves of light, and with similar 
speed. He will thus in a few minutes reach the earth. Here he 
may again, by a special divine influence, be endowed with power 
to act on ponderable substance, and to assemble around him a sufli- 
ciency of atoms to constitute a temporary organism, to all outward 
appearance resembling the human, perhaps even identical with it 
in its ultimate structure. He will thus be brought invo a condition 
the fittest for enabling him to discharge hisf'commission. His 
message delivered, he may again dissolve his connection with 
ponderable matter, dissipating his temporary organism and 
restricting himself to the ultimates of the ether. He will thus be 
enabled to return to his own abode, there to resume the organism 
fitted to the physical peculiarities of the planet in which he dwells; 
whilst that organism may in the interval have presented the 
appearance of a body in a state of suspended animation. 

There is nothing in this from which human reason need recoil. 
It is a fair case of analogical argument, and lies quite as much 
within the bounds of probability as many others with which the 
human intellect is content to rest satisfied when certain knowledge 
is unattainable, 

It seems as if men of very great ability must step aside 
now and then to talk nonsense. It was so with Professor 
‘Tyndall, at Dundee, when he stated that he had no doubt 
that several philosophers are now at work trying to make 
an organised being, endowed with what we call life. “Let 
those men go on undisturbed—I claim for them the fullest 
freedom of research,” said Tyndall, or words to that effect. 
| Not only had the working men of Dundee made no attempt 
| to disturb the creative philosphers, but doubtless had never 
| heard of their existence before, and longed for their names 
and addresses, which Professor Tyndall did not give. Such 
very ambitious experiments are little likely to be attempted 
by any but Professor Tyndall himself, and we do not 
despair of seeing that learned gentleman introduce a live 
gorilla of his own manufacture to the Anthropological 
| Society of London, calling forth a long oration from Dr. 
Hunt, an anatomical dissertation from Mr. Carter Blake, a 
conversation with the new gorilla, interpreted by the Rev. 
Dunbar Heath, and two long papers condemning the 
Anthropological Society and everybody connected there- 
with, especially the gorilla, written by Sir Roderick 
Murchison poe John Crawfurd, F.R.S., who is —_ 
dent of the Ethnological Society of London. _ If Professor 
Tyndall is not trying to make a living thing, his statement 
that somebody is domg so throws great suspicion upon Sir 
John Lubbock, so he should give the names and addresses 
ot the bold philosophers. Perhaps Mr. Ponton may then 
be able to help them to put life into their works, getting 
it somehow out of the ether, on the principles laid down in 
the quoted paragraphs. Defries’ dry gasmeter resembles a 
living being in that it has lungs, a windpipe, and a hollow 
chest or stomach, so it would be a good instrument for 
Professor Tyndall to begin upon, though if he brought it 
| to life it would be sure to die soon afterwards of grief 
| induced by contemplation of the sins of the London gas 

companies. We feel tempted here to tell the African 

legend of how the devil made the first black man; but the 
| construction of such mechanisms is not yet carried on ona 
| sufficiently large and successful scale to come within the 
| province of THe ENGINEER. 

Although three or four pages in all, of such wild specu- 
lations as the above, tend to give a peculiar tone to Mr. 
Ponton’s book, it is a very remarkable work, and the fact 
that it here and there steps off firm ground, makes it of 
value to those who desire to make new discoveries in mole- 
cular physics. It is printed upon toned paper with man 
handsome coloured engravings, specielle those whic 
display some of the phenomena of polarised light and the 
different kinds of solar spectra. It contains much food for 
thought, shows deep knowledge of all the highest branches 
of physical science, and will bear reading several times 
over; but the new suggestionsof the author, more especially 
with respect to organised beings, are likely to gain few 
| adherents. 


| Practical Hydraulics: a Series of Rules and Tables for the use of 


Engineers, &c. By Tuomas Box, London: Spon. 1867. 
WE have not often met with a more admirable little book 
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than this. Small enough to be carried in the pocket, it 
yet contains a great mass of information, arra in such 
2 form that the reader can find at a moment’s notice what 
he wants. It is not an exhaustive treatise on hydraulics, 
but simply a series of rules and tables, accompanied with 
sach explanations as serve to make them perfectly clear. To 
solve questions in hydraulics according to the methods 
erdinarily given requires a very thorough acquaintance 
with mathematics. Mr. Box, however, by the aid of 
tables has succceded in simplifying formule to such an ex- 
tent that a very moderate acquaintance with algebra will 
enable the engineer to solve difficult questions, if not 


PRUSSIA: HER MINES AND METALS. 


THE enormous productions in steel which were sent by Prussia 
to the Paris Exhibition, and now the statement that the chief 
Prussian exbibitor of that metal has on hand for guns alone 
worth £600,000, and numbering as many as 2200, very naturally 
increase the interest which has hitherto been felt by everyone 
having anything to do with the winning and working of metals 
upon a large scale, in what may be described as the metalliferous 
capabilities of that country. The means of gratifying that interest 
is just to hand in the report of Mr. Lowther, her Majesty’s Secre- 
tary of Embassy and Legation at Berlin. This blue-book treats of 
all matters of interest to persons of the class to whom we have 
referred in any way relating to Prussia. We propose in this 
article to epitomise the facts we find there upon the mines and 





with the greatest precision, at least with a sufficient 
omens to it to answer most practical purposes. | 

e book will supply a want long felt, though it will fail | 
to please those who are in the habit of calculating the | 
discharge of large mains to the fraction of a cubic inch. 
it is well got up and fully illustrated by some of the best 
engravings we have seen in a work on hydraulics. We 
suggest that future editions be bound in leather, pocket- 
book fashion, and as on thin paper with less margin. 
The volume would then be perfectly portable, and quite 
suitable for the pockets of those who are engaged in works 
for the drainage and water supply of towns. 





THE INSTITUTION OF CIVIL ENGINEERS. 

November 12th, 1867. 
JoHN Fow er, Esq., President, in the chair. 

THE fivst meeting of the session 1867-68 was occupied by the | 

ading of a suppl t to and a discussion upon the paper “‘ Ex- 

riments on the Removal of Organic and Inorganic Substances in 

ater,” by Mr. Edward: Byrne, M. Inst. C.E., which was read at 

the close of last session, The author now gave an account of ex- 

periments he had since made on the well-known filtering materials 

magnetic carbide and silicated carbon; and, after recording the 

results in a tabular form, he proceeded to make a comparison 
between those substances and animal charcoal. 

His experiments were to the effect that the action of the magnetic 
carbide was exceedingly feeble as regarded the removal of organic 
and inorganic impurities, and that it did not possess the property 
of softening the water except to a very small extent; whereas this 
property was possessed in a high degree by the two other filtering | 
materials. Silicated carbon, however, quickly lost this power, 
and, after a short time, it rendered the water positively harder | 
than it was before filtration. Animal charcoal, in its softening | 
property, was not only more powerful than the silicated carbon, 

ut more permanent in its action, and so far as the experiments 
went it continued to remove inorganic matter. After a short 
time, however, it commenced to give back a portion of the organic | 
impurity which it had previously removed. The silicated carbon, 
too, was found in an equally short time to give back not only the 
organic but also the inorganic matter which it had previously 
taken up. 

To decide whether the organic matter contained in the water, so 
far as the nitrogen was concerned, had undergone any oxidation by 
its passage through these substances, the amount of nitrogen in the 
original water, and in that passed through each filter, was deter- 
mined by the process which Professor Wanklyn had recently made 
known. By this extremely delicate test it was found that for 
equal quantities of organic impurity the amount of albuminous 
matter in the original and in the filtered waters was precisely the 
same, which fact was considered a sufficiently clear proof that the 
organic matter contained in the water had undergone no change by 
its percolation through these filtering materials. 

The author then expressed the opinion that while filtration must 
ever be considered most valuable for the removal of matter in 
mechanical suspension, it was practically useless as a means of 
removing substances in solution. He argued that the deductions 
to be drawn from these experiments, though made on a small 
scale, would, by reason of the systematic manner in which they 
were conducted, be safely applicable to cases of far greater magni- 
tude. He concluded by expressing a hope that the result of these 
investigations would serve the purpose of pointing out the danger 
of depending too much on thesystem generally of filtration, as well 
as of exposing the inconsistency of bringing home foul water to 
undergo a delusive method of purification, instead of adopting the 
proper and only satisfactory plan of procuring water which was 
itself naturally pure. 











EwicraTion TO CANADA.—On Friday, the 8th inst., at the 
school-rooms of Esher, a place in Surrey, the Rev. Stewart 
Williams in the chair, a lecture on emigration to Canada—being 
the first of a series to be given in different parts of the country— 
was delivered by Mr. W. F. Lynn to a crowded and attentive 
audience. Mr. Lynn commenced by comparing the relative advan- 
tages of home and colonial life, pointing out that a labourer in 
Cauada secured higher wages than in England, whilst he paid 
little more than half for the necessaries of life—that he was able 
to obtain work as soon almost as he set foot in the country—that 
he might easily accumulate savings, which he had the additional 
advantage of being able to lay out in the purchase of land, to be 
bought at prices ranging from as low as 2s. an acre, and thus raise 
his social status by becoming a substantial farmer, owning the 
land he cultivated, a position he had little chance of filling in his 
native country, where the price paid for one acre would be 
sufficient to render him the possessor of 100 acres in Canada, liable 
to no taxes, save a small municipal rate, the whole of which is 
expended on the making of roads and improvements in the town- 
sip where he resides, and not forming a part of the imperial 
revenue, as in England; that there was no poor rates there and 
the tax-gatherer unknown. Mr. Lynn then, after alluding to the 
free grants which it is the intention of the Canadian Government 
to offer to settlers in the ensuing year, and to companies such as 
the Canadian Land and Emigration Company, who offer farming 
land of the best quality at the price of 4s. an acre, with many 
facilities in the mode of payment which tend to smooth the settler’s 
way, gave a vivid description of the country—its splendid climate, 
mines, gold diggings, and other resources, illustrated by specimens 
of minerals collected out there by himself. The lecture was en- 
livened by anecdotes of personal adventures, and the lecturer con- 
eluded by showing, with the aid of some large and well-executed 
pictures, the different stages of the settler’s life in clearing and 
cultivating his land. Mr. Lynn in the course of his lecture, proved 
his various statements by reading extracts from the official reports 
of the chief agent for emigration, Mr. Buchanan, and from the 





the metal works of that country. Prussia is rich in minerals, as 
most of our readers are aware; and it will probably not be new to 
them to see it stated that that wealth has not yet been worked to 
anything more than a testing extent as compared with the manner 
in which Englishman have won gold by delving for its commercial 
equivalents beneath the surface of their Fatherland. Recently, 
however, the capitalists of Prussia, who have profited so prer 
by their enterprises as manufacturers, have turned their attention 
to mining as a profitable source of investment. ; 

Including Hanover, Electoral Hesse, and Nassau, the total value 
of the mining produce of Prussia is £7,500,000, and the namber of 


highest degree, has to yield the palm to steel. In 186I the steel 
uced weighed 33,340 tons, but at the end of the subvequent 
our years it increased nearly threefold, the yo ge 
produced in 1865 being 97,530 tons, worth £2,408 . Our 
readers, on that Mr. Krupp’s works are at Essen, will 
not be surprised to learn that the chief seat of the steel manu- 
facture is in Westphalia and on the Rhine. Mr. Krupp’s works 
give employment to 8000 men, and they produce more than 
one-half of the total steel product of the country. Mr. Lowther 
correctly remarks that Prussian steel improves in quality every 
ear, and that it is said to be little if at all inferior to the 
nglish make. The development of the steel trade of the country 
upon which he he attributes to the demand for the 
refined metal for military and railway purposes, and also to the 
erection of works for the carrying on of the processes of hammer- 
ing, rolling, and boring. 

Of the other branches of metal industry in Prussia Mr. Lowther 
reports a steady increase in the manufacture of wire, owing in 
great part to the laying down of telegraph lines throughout the 
kingdom. As large a quantity as 33,000 tons, worth £422,000, 
was rolled in the year 1865. 

As may be judged from the value of the zine mimes the zinc 
trade of Prussia is extensive, and the annual worth of the pro- 
duct one million and a half sterling. We ourselves import a large 
quantity of the Prussian produce in this metal; and the French 
take it in blocks for the manufacture of fictitious bronzes and in 





the works 4236. The new territories have added considerably to 
the mineral resources of thecountry. The most valuable is—there 
as everywhere whence supplies of the useful metals are obtained— 
its coal, Of this it has extensive fields. pi gst 
them are the following :—The one on the Ruhr, situated partly in 
the Khine province and partly in Westphalia, which furnishes half 
the total yield of Prussia; the two on the Rhine, near Aix-la- 
Chapelle; and on the Saar; the two in upper Silesia, at Beuthen 
and Waldenberg, and the one in Prussia. Smaller fields there are, 
situated in Silesia, Saxony, and Westphalia. In 1865 409 pits 
were being worked, and they produced 18,300,000 tons of cal, 
worth nearly £5,000,000. At these pits 90,000 workpeople were 
employed, This total out-put is larger than previously, and the 
increase has continued, owing to the state of things which the 
colliery proprietors of this kingdom believe does not exist here. 
For some time past these gentlemen have been making efforts to 
obtain a lower tariff of charges for the conveyance of coal upon 
the leading lines of railway in Great Britain, under the impression 
that they pay too much for the 1 tive assist which the 
railway companies render. If the experience of the colliery pro- 
prietors of Prussia should prove to be the experience of the colliery 
proprietors of Great Britain, the latter would decidedly profit by 
reduced railway rates, whatever might be the issue important 
to the railway proprietors. Consequent chiefly upon the reduc- 
tion of the tariff for transport by railway, but not altogether 
unattributable to the excellent quality of the coal, is due the faet 
that large quantities of Prussian coal are now sent to the North 
Sea for the use of the steamers; but it is not used by the German 
transatlantic steamers alone, it is carried to coaling depdts. «Then 
France takes nearly one-half of the coal exported from Prussia, 
The State derives great profit from the coal produce of the 
country. It holds some of the collieries in Hanover, and the one 
in Electoral Hesse. From that colliery alone 145,000 tons were 
taken in 1864, and it was worth £67,000. In addition to good coal 
there are beds of peaty coal in Prussia, which possesses about one- 
third of the heating power of good coal. It is called brown or 
bovey coal, In Saxony and Brandenberg there are 511 pits of it, 
and taey produce five million tons of the value of £710,000. 
Nassau and Electoral Hesse also contain several beds of this 
bituminous mineral. After its coal come iron, zinc, lead, and 
copper. In 1865 there were in the mines of old province 
148,000 workmen and 256,000 women and children, which shows 
that 2 per cent. of the whole population gain their bread by work- 
ing in and upon the mines. 

The iron ore produce of Prussia is being obtained in a rapidly 
increasing extent. So marked is the increase that the quantity 
obtained in 1865 was four times that “gotten” in 1861. In the 
former year the 1071 mines at work gave out 1,724,000 tons, worth 
£560,000, and afforded employment to 18,000 people. This was 
obtained chiefly in the districts of Arnsberg and Coblentz. The 
newly acquired provinces of Prussia kave-not added much to the 
previously acquired possessions of that country in this mineral. 
Still in Nassau 325,000 tons are understood to be raised every year. 

Zinc is a source of much wealth to Prussia. The mines in 
Upper Silesia are at once the oldest and the most extensive; but 
in Arnsberg, Cologne, Coblentz, and Aix-la-Chapeile, mines have 
also been opened. In 1865 there were seventy-seven pits at work, 
yielding together 326,000 tons, worth £342,000. Some 5000 tons 
more is obtained from the new provinces, and Prussia has also a 
right to half the: produce of the zine mines near Herbeethal, which 
is in the neutral Prussian-Dutch-Belgian province of Moresnet. 

The lead mines range next in importance. The mest valuable 
are in the district of Aix-la-Chapelle, whence £200,000 is obtained 
annually. The total lead product of the ancient kingdom is 
57,800 tons, valued at £417,000. The ore which Hanover and 
Nassau yield is rich in silver, £110,000 worth being obtained from 
it, whilst the worth of the silver yielded by the whole of the lead 
mines of Prussian proper in 13865 was worth not more than 
£232,000. As in the case of ironstone, so also in that of lead, the 
increased production has in the past few years been very rapid. 

Of copper mines there are sixty-nine, yielding 143,000 tons, 
worth £157,000. Two-thirds of the total quantity raised comes 
from the mines at Mansfelder in Saxony. The annual value of | 
the copper yielded in the new provinces is only £12,500. Prussia | 
also possesses quicksilver, arsenic, manganese, gold and cobalt | 
ore, vitriol ore, and spar mines. | 

Of salt she has an abundance, both rock and common, and the 
mines belong chiefly to the State, which derives from them | 
£224,600 per annum. Nearly one-half of the common salt is 

btained from Schonebeck. The newly acquired territory is 
valuable in its yield of this product, £125,000 being the worth of 
the salt produced at some twenty works in those provinces in 1865, 

All the iron ore which Prussia produces is used in making metal | 
at home. The number of ironworkers who find employment in | 
that country is 37,000—the number twice that of 1846, The 
number of works, however, has decreased during the last twenty 
years, owing to the closing of the smaller, and the concentrating 
of operations in the larger works. The small furnaces in par- | 
ticular have been abandoned to a very considerable extent, so that 
if the Prussian makers have not yet arrived at the experience of 
the making of pig iron which has been arrived at in this country, 
and has here led to the erection of furnaces of enormous capacity, 
they have still been progressing in the improvement of their | 
smelting appliances. There are 655 ironworks in the kingdom. A | 
few of these are in Berlin, but the principal being the Siderito | 
mines in the districts of Oppeln, Arnsberg, Cologne, Dusseldorf, 
The quantity of what 














Coblentz, Treves, and Aix-la-Chapelle. 


letters of several settlers in various parts of the country; he also | Mr. Lowther terms raw iron produced in 1861 was 412,000 tons, | 


referred to his own experience in Canada West of the beauty of 


| of raw steel 7125 tons, of cast iron from ore and raw iron 


the climate, stating that the general impression as to the severity | 115,425 tons. The total quantity of rod and rolled iron produced , 


of the cold was an exaggerated one, there being only three months | in the same year was 283,990 tons, and 40,790 tons of iron plates— | 


of actual winter weather, to which period the Canadians look | 


forward as their season of recreation; it being passed in one con- | being made throughout the kingdom of Prussia in the production 
tinuous round of gaiety and amusement. At the termination, | of iron will be most strikingly seen by a comparison between 1861 
the. Rev. My. Williams proposed a vote of thanks to Mr. Lynn, | and 1865. 
which was warmly seconded by a gentleman in the room, who, | 
announcing himself as a Canadian, thanked Mr. Lynn for the | 


eulogies he had passed upon his country, but declared that he had 
fallen far short in his description of the actual beauties which exist, 
and the advantages to be attained by emigrants of both sexes who 
select this province for their future home. As the assembly broke 
up, Mr. Lynn distributed to a crowd of eager applicants a number 
a pamphlets, published by the Canadian Government for the 
instruction of intending emigrants,—Canadian News. 








all of the aggregate value of £6,529,000. The progress which is 


In the last named year the raw iron had risen to 
693,137 tons; the raw steel iron to 47,000 tons; the cast iron to 
187,400 tons; the rod and rolled iron to 404,250 tons; whilst the 
plates had gone up to 75,450 tons. The total value of the whole 
was £8,843,000, an increase upon the £6,529,000 in 1861 of 
£2,314,000. This increase is set down to the larger demand for 
these products in foundries and in manufactories of railway work 
and the like. But, as may be imagined, iron, in respect of the pro- 





gress which it has made in the value and quantity of the total 
' yield in the past few years, satisfactory though it is in the 


sheets for building purposes. Some 6500 men are employed in 
the zine manufacture, which is carried cn near to the mines, the 
situation of which we have already described. In her zinc trade 
Prussia has for her competitors only Belgium and the United 
States; and active as her trade in that metal has been in recent 
years that activity will certainly not decline, for if there is any 
process which is increasing im the extent of its application it is 
that of galvanising. Than galvanising works none have risen 
more rapidly in the iron districts of England and Scotland for 
many years past. As a rule they are prosperous, notwithstand- 
ing the opposition to which they are exposed by persons living 
around them on the score of health; and a'most weekly, addi- 
tional articles are submitted to the process. 

Copper is produced in almost all the provinces. In Berlin 
there are eleven factories, from which goods are sent worth 
£165,000 per annum. 

As to the metal products in the new provinces the annexation 
of them has taken place too recently to allow of much informa- 
tion being communicated in Mr. Lowther’s report. It is, however, 
stated in respect of Hanover that the pig iron, the cast and bar 
iron, the silver and lead produced in 1864 were worth £360,000. 
Electoral Hesse also produces ironware in addition to pottery and 
jewellery; and in Nassau there are thirty-seven smelting works 
producing metal, chiefly pig iron, of the yearly value of £285,000. 

The engineering works of Prussia. seem. to have been in the 
enjoyment of much prosperity at the time that Mr. Lowther wrote 
his report. This is due chiefly to the home, but in some measure 
also to foreign, railway requirements, as also to the construction 
of iron: ships in Prussia, and to the manufacture of machines on 
the Rhine for spinning and weaving and agricultural machines 
The chief engineering works are at Berlin, Breslau, Kénigsberg, 
Elbing, Stettin, Magdeburg, Cologne, Diisseldorf, and Aix-la- 
Chapelle, Iron ships are built chiefly at. Kénigsberg, Elbing, and 
Stettim The establishment of Borsig; in Berlin, is one of the 
largest in the country. There, as most of our readers know, 
railway locomotives are turned out. The establishment dates 
back to 1841, and since that time it lias.-turned out upwards.of 
2000 locomotive. The number, with their tenders, made in the 
year 1865 was 142. They were made chiefly for the Prussiaw 
railways. Here also, as in the other similar establishments in 
Prussia, other descriptions of steam engines, with all kinds af 
railway work and bridges, are made. Then there are railway 
carriage works-at Berlin, Stettin, Breslau; Frankfort-on-the-Oder, 
Aix-la-Chapelle, and Cologne. 1n 1865, at one of these establish- 
ments in Berlin, 189 passenger carriages, 763 goods and postal vans, 
and 187 road carriages, of the aggregate value of £226,000, were 
produced. Of that sum £107,500 was paid for materials and 
£56,800 for: wages. Of the remaining £61,700'no information is 
furnished that can be used to show what relation it bore to profit. 
Tron carriages also. are sent out from one of the Breslau firms; and 
what are termed ‘‘ driving carriages,” for exportation to South 
America, are turned out at Aix-la-Chapelle. 


THE MINES OF FRANCE. 
(From our own Correspondent.) 

Tue Minister of Agriculture, Commerce, and Public Works has 
just laid before the Emperor a statistical account of the adminis- 
tration of mines, This document gives the number of mines 
for which concessions have been granted, as well as the results of 
their working during the years 1860. to.1865 inclusive, including 
the production and consumption of combustible minerals, their 
distribution throughout the country, their average prices at the 

it’s mouth as well at the markets; with similar information re- 
Fative to cast and wrought iron and: steel, whether produced by 
means of wood or coal. 

There are in France, besides coal and iron mines, but. a small 
number of mineral deposits that have been worked to any great 
extent; many veins have been discovered from time to time, but 
generally they are of small extent, situated in places difficult of 
access, and, consequently, hard to work advantageously. Such 
deposits require the employment of large capital, and, conseqwently, 
speculators hesitate: to undertake them. It is not. therefore sur- 
prising that while on the 31st December, 1865, there were 595 coal 
mines and 245 iron mines in working in France; there were 327 
concessions made for mines yielding other matters, and that of these 
a great number were not at work. 

The 595 coal mines for which concessions had been made down 
to the end of 1865, covered an area of upwards of 5631 square 
kilometres,* and were dispersed over fifty-one departments. The 
following is the list of coal mines then at work in such depart- 
ment:—Loire 72, Gard 52, Aveyron 43, Isére 37, Savoie 36, Haute 
Alpes 31, Herault 25, Sadne and Loire 23, Basse Alpes 23, Nord 21, 
Pas de Calais 20, Bouches du Rhone 20, Allier 20, Moselle 11 
Mayenne 11, Var 11, Puy de Dome 11, Haute Savoie 11, Maine an 
Loire 9, Haute-Sadne 9, Haute-Loire 9; thirty other departments 
possessed from one to eight each. The superficial area of the 
mines does not agree with the number in each department; thus 
those of the Nord have an extent of more than 615 square kilo-. 
metres, Pas de Calais 520, the Gard 474, the Saéne and Loire 428, 
Herault 288, while the Loire, which possesses the largest number 
of mines, has a total area of only 284 kilometres, 

The iron mines at the same date covereda total area of 1240 square 
kilometres, distributed over thirty-six departments, as follows:-— 
Isere 45, Pyrénées-Orientales 23, Moselle 19, Gard 18, Neurthe 13, 
Savoie 13, Haute-Sadne 11, Ardéche 10, Doubs 8, Basses Pyrénées &, 
The other departments having from one to seven each. 

The 327 other mines cover an area of 3200 kilometres, and, con- 
sist of five mines of graphite, seventy of bitumen, eighteen of 
pyritic and aluminous minerals, thirty-one of salt, twenty-nine of 
antimony, twenty-two of manganese, nineteen of lead, forty-six 
of lead and silver, nineteen of copper, sixty of lead, silver, zinc, 
and other metals, three of gold and silver, two of arsenic, two of 
tin, one of sulphur. There were under consideration ia 1866 one 
hundred and forty applicati for ions, forty-seven of 
which were for coal and ninety-three for metals; but it is not 
stated how many of those have been granted. We shall take an 
early opportunity of returning to this important document. 

Paris, 20th November, 1867. 











Tue Lilleshall Company, whose extensive ooal-fields are situate 
at Priorslee, Shropshire, have just received a valuable addition, by 
another important discovery of coal. 





* A kilometre is very nearly five-eighths of ‘an English mile, 
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PASSENGER ENGINE BY MESSRS. STEPHENSON AND OO, 
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MOUNTAIN GUN BATTERIES. 

Barreries of mountain guns have received a deal of 
notice recently in the public prints in relation to the 
Abyssinian expedition, much of which has been of the 
usual deese and half-informed sort. Amongst the various 
poiste witich have been, discussed shall we call it ?—have 

an those of the equipment and organisation of the 
mowtein ibatteries employed in some foreign, and espe- 
cially im the French service. The mountain guns of the 
lattex, im particular, have been, as we understand, the 
subject fm wather shanp ddébates very recently— 
pry cia the in welatiion to the rejection by 
ow Government form of mownxtain guns urged upon 
them for adoption by the Whitworth Arms Company, and, 
if so, with amply sufficient reason, as we think, rejected im 
favour of the far more manageable and handy instruments 
produced at Woolwich, and actually pow on the way to the 
seene of expeeted warfare. At this moment, therefore, 
mountain guus haye assumed a tegnporary public interest 
thet induces us to remove them from the proper order in 
which they woulld stand im the series of articles on artillery 
we have in p it, as it were, of the 


great chapter of field —@md to place before our 


readers, with the ions, given at p. 442, 
one form of mountain deltery, for wale carriage, stlopted 
in the Fremdh servies, amd be, im faet, viewed 
as the latest advemce made im this class of equipage by 
our national mei ghihowrs, 

The French, especially im their Algerian campaigns, 
have acquired great experience as to the best means of 
fulfilling the conditions demanded of mountain In 
the celebrated campaigns of Louis Philippe’s day, when 
limes of blockhouges— small square redoubts of heavy 
timber, against mpasketry et least, and mownting 
one or two small guns en barbette—were planted sueces- 
sively along the lines of fromtier as con pushed these 
funtiher further towands the Atlas—the same nature of 
light gun which was employed im the field, by a modifica- 
tion of the carriage, was made to do duty as a gun of 
position im these redoubts. These were comparatively 
heavy Suns, however, viewed as mountain guns; nor was 
there ia the plain or hilly bases of the mountains, and 
with the means of animal transport at the disposal of the 
rm army, any difficulty found im the employment of 
such, 

Following out the simplification of the French field artil- 
lery effected umder the guidance of the Emperor Napo- 
leon LIL, the aim has been to obtain the lightest possi 
mountain gua consistent with such a calibre as should be 
really effective under the chief contingencies to be ex- 
pected in warfare in mountainous regions, whether throw- 
ing solid shot, shells, or canister shot, So also the length 
has been eurtailed within the limit that should be found 
capable of affording the largest average range likely to be 
actually required; and, finally, the seantling of the gun 
has been brought down to the lowest point for eomplete 
safety with the charges called for by the preceding condi- 
tions. 

Two forms of mountain gun, both being rifled, are in 
faet at present adopted in the French service, the one of 
bronze, the other of steel, the latter being the more recent, 
and as yet but sparingly introduced, th bronze and 
steel guns are of the same calibres, viz,, 3°40Gin. English, 
and rifled in the same way, viz. (as in the case of all the 
French field guns), with six shajlow flat-bottomed grooves, 
the depth being about one-sixth the width, and the breadths 
of the grooves and landas being very nearly equal; both 
sides of the groove are flat, the line of transverse section being 
inclined to the radius at about 45 deg. at one side, and at 
about 35 deg, at the other (the driving) side of the groove. 
The length of the bronze gun in chase ig nearly 32in., and 
the twist is rather more than one-fourth of a turn in the 
length; the weight of the gun is about 220 Ib., that of the 
solid projectile is 9 Ib., and the usual charge 0°62 Ib. 

A mountain short gun, or howitzer, exists in many of 
the arsenals—as, for example, at Metz, where we have 
examined them of 4°740in. calibre, weighing but little less 
than the preceding, and throwing shells of about four kilo- 
gramines; but we believe these are viewed as practically 
obsolete, indeed, nothing can be more obvious than the 
os under the conditions of mountain batteries, 
of having but one nature of gun and of ammunition as 
respects calibres, The mountain guns of the Austrian, 
Italian, and Swiss armies, are practically the same as those 
in bronze of the French service, The external contour of 
these bronze guns waa rendered the simplest possible; all 
neediess wei it-giving projecting mouldings being removed, 
and nothing but the aimple reinforce towards the breech in 
advance of the trunnions, and a stout flat-surfaced projecting 
muzzle ring are maintained, the form of the latter being 
designed pu ly to reaist heavy blows against rock or 
= stony ground without damage to the chase at the 
muzzle. 

The carriage conalata of a light trail piece made on two 
pottorns viz,, with single, and with double cheeks, the former 

eemed preferable upon com of weight, strength, 
and facility of e axle is of hard timber 
merely iron-bound toe prevent splitting at the junction 
fastenings with the trail, and armed with iron straps to 
reduce wear where the conical wood ends pass through the 
large naves of the wheela, Weight for weight this com- 
bined wood and iron axle is stronger than one of wrought 
iron, or peters even of steel. But the chief object in 
view int ayy: Hang of the wood in lieu of iron has 
been to ease the shock of the recoil, which, in these light 
and lightly-meunted guns, is very severe upon the wheels, 
&e, From, this severity of recoil the wheels frequently 
require to be “skidded” by lashing the spokes to the after 
part of the trail—a necessity which adds very seriously to 
the racking strains upon them. 
ww is hag ap for vast improvement in moun- 

in gun constructing them so that the direct 
shock of recoil hon the trunnions shall be taken up, in 
thejfirst instance, by compression of some elastic body like 
caoutchouc. This might be accomplished without sacrifice 
of simplicity. These last are of wood, iron tired, and the 








| he will oftens' 





naves hoo They are of small diameter, so that the 
gun when! mounted stands low, not more than about 30in. 
above the ground. 

This extreme lowness of the gun isan evil almost inherent 
in mountain artillery. For to raise it one must add 
seriouslyto the weight, and, awkwardly for package, to the 
diameter of the wheels. It renders the service of the gun 
laborious, @iall the men work in a more or less stooping 
posture, amd the pointing becoming less certain from the 
oblique pesittion of the head unless the gunner kneels. It 
obviates thits im , that the rear sight of the French bronze 
mountain gun is placed at the proper left of the gun—a 
position in which pointing from a stooping posture is more 
easy amd sure, weight cf the wheels and carriage is 
to that of the gun about as 90 to 85, and the whole, includ- 
dpc long and marrow —r —— om with om 

isite i ents or tools, is carried on three pack- 
—ra +¥ 

1n the annexe of the French Minister of War at the 

reeewt Exhibition there was tai 


gun-carri 
gun above the ground 
idea upon which this new car- 
riage has been constructed is not mew; it will be found 
described and im the lange work of St. Remy 
on Artillery, published im France more than a century ago. 
We can scarcely say that St. Remy’s constructive details 
have been much improved in this moderna reproduction. 
The Austrian mountain gun of three, calibre 74°01 milli- 
metres, only weighs 185 Ib. in round numbers, and is thus 
lighter than either the Freneb or the British mountain guns. 
Though thus reduced in it is both a powerful and a 
sufficiently accurate gun. varies from 0204 
i for 


kilogrammes plunging fire. 
The range with shell extends to 3000 paces (the Austrian 
military pace being equal 0759 metres) point blank ; the 
plunging fire to rather morethan half that, the same being also 
the point blank extreme range for shrapnels, and about 300 
or 330 paces for eanister shot, As to accuracy against a target 
im round numbers of 32 metres long by rather more than 
3% metres high, the probability of striking has been found 
to be 91 per cent, at 500 paces and 20 per cent. at 2000 paces. 

This fact oficiellement constaté is sufficient to show the 
want of judgment in a military sense, displayed in the very 
long form of small-bored mountain gun produced by Mr. 
Whitworth; extreme range and extreme accuracy at such 
ranges, useless for all general ee anew in the field, are 
utterly so in mountain warfare, every inch of unneces- 
sary length in the gun is to sacrifice portability, which of 
all other things, next to sufficiency for the objects in view, 
is what is here to be held paramount. 

The last achievement in the way of reduction in weight 
in the French service has been obtained (as we believe also 
in our own) by the substitutien of steel for bronze in the 
mountain gun. The actual weight of the French gun, in 
the iastance of which we give illustrations, has not, however, 
been very materially brought below that of the bronze 
gun, A considerable advantage, however, has been gained 
in inerease of strength, admitting of heavier charges occa- 
sionally, aud in the hardness of the material, rendering 
damage by rough usage in a rocky country less likely. 
Mons. Voruz, of Nantes, whose nificent display of field 
and other artillery at the late Exhibition many will re- 
member—and to which we shall, ere long, recur—has con- 
structed steel mountain batteries, similar in all respects to 
thatillustrated by us at p. 442, both for hisown and forseveral 
foreign governments. For the same nature of steel moun- 
tain gun he has designed and executed three distinct forms 
of carriage, so that it can be fitted upon a slide for boat 
use, or upon a steel carriage so arranged that its parts take 
to pieces, and, when separated, they can be easily carried on 
pack animals, This carriage is devoid of wheels; it is in- 
tended for block-house or other ases of position, or as a 
temporary small battering gun, for use against stockade, 
&e., and as it skids along upon two flat sabot-like feet, and 
upen the trail, and is relatively heavy, the recoil of the 


ight gun is taken up tolerably well, with the heavier 


charges which the steel gun permits to be employed. 

In our illustrations the gun, with its ammunition 
boxes, carriage, and wheels, are shown loaded on the 
pack-mules, aud also put together and ready for draft by 
the same animals, It will be observed that here, as is 
universally the case with all the mountain batteries of the 
great military powers of the Continent, the gun is placed 
upon the mule fore and aft, or longitudinally, and not 
transversely, as it is understood has been done with those 
recently dispatched to Abyssinia from Woolwich. The 
assumed advantage of getting the centre of gravity of the 

nan inch or two lower upon the mule’s back is, we are 

isposed to conclude, unwisely attained by the transverse 
arrangement, which leaves one or both ends of the gun pro- 
jecting beyond the pack-mule’s flanks. We have ourselves 

ad some experience of pack-mules and mule travelling in 
Southern Europe, and we believe that no one who has had 
such, and who knows the habits of those strange hybrids, 
can fail to recognise the trouble and difficulties that this 
plan of pack-saddle must give rise to, if real scrambling 
over narrow and difficult mountain paths should have to be 
attempted, and that the sa-enddlen sent out will not 
permit of any change in the position of the guns. Upon 
very narrow ledges of mountain paths, with a precipice 
even of a few yards in depth at one side, and one rising 
abruptly more or less in bank on the other, laden mules 
lean in towards the bank, and cling to it with instinctive 
dread. If the projecting gun touches the rock or anything 
else at the bank side, the mule is not unlikely to lose his 
equilibrium and foothold, and if the gun actually catch, 
though only for a few seconds, and the mules are in a file 
after each other, the caught animal will pull until he 
breaks his girths, or pulls everything off his back. If he 
i alone, or has not a madrena, or leading mule, before him. 
dead the moment he feels anything catching 
his load, and after it is released nothing short of savage 
chastisement will sometimes induce him to go on again, 
unless the load has been taken off and again loaded up, 





when he no doubt comes to the conclusion that all is safe 
for him to move on in. We may add to this, that 
though it is a fact that lowering the weight as far as prac- 
ticable tends much to relieve the pack-mule, still, where 
the load must remain as here, balanced over the back, it is 
much better balanced when the gun is longitudinally than 
transversely packed. N pape, a reventsomeslightshifting 
transversely of thegun inits “ag and, for the same reason 
that the long balance-pole of the rope-dancer, with its ends 
loaded with lead, enables him to keep his balance on the 
rope by shifting the pole a little one way or the other in 
the direction of its own length, and altering thus his own 
and its common centre of gravity, so conversely here will 
the slightest end on shifting of the gun destroy its exact 
balance, even supposing that ever attained at the begin- 
ning, and cause infinitely more distress to the animal by 
his having to go under a constant lop-sided load than any 
relief he has had by the lowering of the load itself. 
There is a constant abnormal strain on the muscles pro- 
duced by such a lop-sided load, even where the pre- 
ponderance is only a few pounds, and a constant fretfulness 
inducedim these curiously-sensitive, though obdurate brutes, 
and, moreover, a far greater increased to galling, 
than those whose of thismatter may be contined 
to the saddlery stores of Woolwich Arsenal may imagine. 

The best muleteers in the world perhaps are the regular 
carriers of oil and wine in Spain and in the southern pro- 
vinces of Italy, or in the Principate, the Basilicata, and 

vinces of the former kingdom of Naples. These 
men divide their great loads, carried by their magnificent 
mules often of sixteen hands high, with an accuracy of 
balance which is not alittle curious to one who for the first 
time observes the capital “dodges,” the result of long ex- 
a. by which her ascertain this, and they lower the 
oad on each flank just down to a certain point known by 
experience, and not beyond. Some of these wine-laden 
mules will tramp with a load of 300 Ib., pack included, for 
thirty miles, within the twenty-four hours, and over steep 
mountain ground, and do about the same—the distance 

from fifteen to thirty miles, according to the 
ground—day after day, and maintain fine condition, if the 
weather be not severely cold. 

Mr. Mallet holds that the perfection of a mountain gun 
would be, as respects the mule, if we could split it in two, 
and sling one-half on each side. Why should it not screw 
in two at half its length, and separate the trunnions from 
the two other parts, which when screwed together should 
grip those between them? If this could be done, either a 
heavier gun might be carried as easily, or rather as uneasily, 
as at present; or, what is far better, the same nature of 
gun be carried with far greatereconomy of labour to the pack 
animals, and with The screwing together 
by two or three turns need not occupy more time than 
= be consumed in getting the carriage and wheels to- 
gether. 





Earty Gas Licutinc. — Mr. Murdoch had many {difficulties 
to overcome; but as he united scientific knowledge with great 

ractical skill his perseverance emabled him finally to triumph. 

he retorts first used by him were similar in form to the common 
glass retorts employed in chemical experiments; he next made 
trial of cast iron cylinders, containing about 15 1b. of coals, which 
he placed perpendicularly in a common portable furnace; but in 
1802 he had recourse to the horizontal mode of setting them. In 
1804-5 he varied his plans, and constructed his retorts with an 
aperture or door at each end, one of them for introducing the coal 
and the other for taking out the coke; but this method he found 
inconvenient and troublesome. In the works which were con- 
structed in 1805-6, for Messrs. Phillips and Lee, at Manchester, 
he tried one of a different kind, which was very large, and had 
the form of a bucket with a cover toit. Into this a loose grate 
or iron cage was introduced for holding the coal; and by this 
contrivance the whole of the coke could at once be heaved out of 
the retort. This was so capacious as to contain 1500 weight of 
coal, but afterwards smaller sizes in an elliptical form were tried. 
These were found to produce a greater quantity of gas, also of a 
higher degree of illuminating power. Indefatigable in the pursuit 
of improvement, he made a great number of experiments in order 
to learn under what circumstances not only the best gas but the 
largest quantity of it could be obtained. This remarkable man 
also used quicklime to purify gas, and even succeeded in removing 
thesmell, though at the expense of the light. He tried burners of 
almost every possible shape, and at various pressures. He tested 
the various sorts of coal, and the relative economy of gas, as com- 
pared with candles. Watt, Boulton, Creighton, and all the lead- 
ing minds of Birmingham, aided Murdoch in these useful re- 
searches. But various shafts had been struck, and already another 
passage had led to the same discovery.— American Gaslight 
Journal, 

Merropouitan Tramways.—A bill is about to be brought 
before Parliament which has for its object to authorise the 
establishment of a company to lay down and work tramways in 
the metropolis. It is proposed to construct thirteen of these 
tramways. No. 1 will be laid from the Old Kent-road through 
Albany-road and Neate-street, and will pass through the parishes 
of St. George the Martyr and St. Giles, Camberwell; No. 2 will 
be commenced at the Elephant and Castle, and be continued along 
the New Kent-road, Great Dover-street, Trinity-street, and Great 
Suffolk-street, and will terminate in the centre of the Southwark 
Bridge-road; No. 3 will commence in the Westminster-bridge-road, 
and will be continued through St. George’s-circus and the Borough- 
road, terminating in Southwark-street; No. 4 will begin at the 
obelisk in St. George’s-crescent, and will terminate at the same 

int as No. 3, but will be constructed along the Blackfriars-road; 

o. 5 will communicate between the Ophthalmic Hospitalin the West- 
minster Bridge-road and the Elephant and Castle; No. 6 will com- 
mence at the Elephant and Castle, and, proceeding along London- 
road and Newington Causeway, will terminate at the Southwark 
Bridge-road. It is proposed that No. 7 shall commence at the 
termination of No. 3, and shall pass through Stamford-street and 
York-road to the Westminster Bridge-road. Tramway No. 9 will 
begin at the corner of Oakley-street, Kennington-road, and will 
end at the termination of No. 7, traversing Allen-street, Royal- 
street, Crozier-street, and Palace-road; No. 10 is to commence in 
the Westminster Bridge-road, near the south-west corner of 
Oakley-street, and will be laid along Kennington-road, Lower and 
Upper Kennington-green, the Brixton-road, Grove-road, Park- 
road, Harleyford-street, Clayton-street, to the Westminster 
Bridge-road; No. 10a is to start from Moore-place, in the Kenning- 
ton-road, and to terminate in St. George’s-circus; No. 11 will 
communicate between Harleyford-street and the Camberwell New- 
road; No. 11 will start from Brixton-road, and will join No. 11 
in the Camberwell New-road; No. 12 will start from the Elephant 
and Castle, and be continued along St. George’s-road to its termi- 
nation in the Westminster Bridge-road; No. 12 is to commence in 
the London-road, at the corner of St. George’s-road, and, after 
making a circuit, will return to the same point. 














Noy. 22, 1867. 


THE ENGINEER. 


441 








RAILWAY MATTERS. 


Railway communication between Florence, Rome, Naples, vid 
Foligno, was to be re-opened yesterday. 

THE contemplated transfer from the State to private individuals 
» Rng St. Petersburg and Moscow Railway has not yet taken 
P 

Tue Russian Government between 1862 and 1867 expended on 
subventions, works, surveys, &c., in connection with railways, a 
sum of £18,110,372. 

THE Metropolitan Railway Company have announced an 
application for the construction of a spur line into the meat- 
market at Smithfield. 

Notice has been given for the incorporation of a company to 
make a railway from Islington-green to the Moorgate-street station 
of the Me itan line. 

On Friday forenoon a fire broke out at Invergowrie Railway 
Station, N.B., which resulted in the destruction of the goods shed, 
five wagons, and a quantity of goods. 

RalLWay communication is now complete from Chicago to St. 
Paul, Minnesota. Recently the last rail of the link connecting 
Chicago and St. Paul was laid. This link is 667 miles long. 


THE completion of five hundred miles of the Union Pacific | 


Railway from Omaha, on the Missouri river, to the base of 
the Rocky Mountains, is an event worthy of special commemora- 
tion. 

THE new Pacific Railway is largely increasing the price of land 
along it route. Speculation is running high at the as yet unbuilt 
** city of Cheyenne” particularly, where corner lots are selling at 

dols. 

Norices have been given of intended «application te Parliament 
to unite the South-Eastern and London, Brighton, and South Coast 
companies, for the purpose of management, working, and mainte- 
nance as one undertaking. 


THE construction of a new railroad has been authorised by the 
Emperor of Brazil. 
the Rio Grande de Sul, and is expected to reach the coal regions in 
the interior of the empire. 

THE traffic receipts on Victorian Government railways from the 
1st of January to the 25th of July last amounted, on 254 miles, 
to £294,017, and for the corresponding period of 1866 to £313,065, 
showing a decrease of £19,048. 

THE manufacture of steel tires for locomotives, formerly a branch 
of trade done only in England, is now accomplished successfully 
at several places in the United States, one of the latest factories 
opened being located at Nashuu, New Hampshire. 

THERE can be little doubt that the constructionof an extensive 
system of railways in Russia would be a great benefit to that vast 
empire. Giants have a tendency to grow torpid at the extremities, 
and it is important to quicken the circulation of their blood. 

At the East Anglian Railway meeting on Saturday the proposi- 
tions of the Great Eastern Railway with regard to the Enencial 
relations of the two interests were rejected, and a committee of five 
was appointed to consider any other arrangements which may be 
suggested. 

Ir may be worth while to note that during the last three years 
750 versts of railway have been constructed in Russia, while a 
further length of 2277 versts has been conceded and awaits con- 
struction. The total length of Russian railway now opened to the 
public is 4325 versts. 

Amone the applications to be made in the approaching session 
of Parliament for rail and tramways, the most important seems to 
be one by the Metropolitan Tramway Company, for constructing 
lines to be worked exclusively by animal power through the 
principal thoroughfares north and south of the Thames. 


Ir is intended to apply to Parliament next session for powers to 
abandon the London, Lewes, and Brighton line, which was sanc- 
tioned by Parliament in 1866, after a severe contest between the 
London, Brighton, and South Coast on the one hand, and the 
South-Eastern and London, Chatham, and Dover on the other. 


On Saturday, on the Somerset and Dorset Railway, the unfortu- 
nate gates which cross the line at Polsham were smashed to pieces, 
owing to a truck blown from the Wells station having dashed 
through them. This collision did not stop its course, it continuing 
- = journey until it came to Glastonbury, a distance of 

ve miles, 


THE Duke of Richmond, President of the Board of Trade, will 
have aconference with the engineers and managers of the principal 
railway companies, on the 22nd instant, with reference to a pro- 
posal of the Government to impose an order upon the railway 
companies for the adoption of an uniform system of intercommuni- 
cation between passengers and guards, and between guards and 
drivers of trains in motion. 


ACCORDING to advices from Pesth the arrivals of wheat from the 
Theiss, the Banat, and other parts of Hungary continue to such 
an extent that neither the numerous steam fleet on the Danube nor 
the locomotive means of the railways are sufficient to carry it for- 
ward or to prevent delays from heavy accumulations on the banks 
of the river and at the stations of the various lines, although the 
railways alone convey daily about 15,000 cwt. 


THE directors of the Argentine Central Railway have notified 
that they have succeeded in raising the full capital for the com- 
pletion of the line. The sum required was £600,000 to make up 
the £1,600,000 originally specified in the concession, and which is 
to carry a guarantee of 7 percent. Of this the Argentine Govern- 
ment subscribe £300,000, while the remaining moiety will be taken 
by Messrs. Brassey, Wythes, and Wheelwright in7 per cent. 
debentures of the company at par, having five years to run. At 
the same time the period fixed for completing the line has been ex- 
tended to the 3lst of October next. 


Notice of intended application to Parliament on the part of the 
Great Eastern Company in the ensuing session has been given for 
the purpose of obtaining improved management, and for the exten- 
sion of time for the completion of works; tc alter the number, 
rotation, mode of appointment, and qualification of the directors 
of the company; the removal or retirement of all and some of the 
present directors, and the appointment and rotation of their 
successors and their remuneration; the amendment and extension 
of the powers of removing directors by shareholders at meetings; 
the extinguishment of the powers of appointing directors by the 
East Anglian proprietors, and by the Northern and Eastern Rail- 
way Company; the attaching to the East Anglian preference stocks 
the incidents of debenture stock, and the conversion of the East 
Anglian No. 2 stock into Great Eastern ordinary stock; the 
granting of facilities for settling and arranging the debts and 
liabilities of the company; the extension of time for completion of 
the railways and works authorised, and for the amendment of the 
company’s Acts from 1862 to 1867, both inclusive. 


Notice of intended application to Parli t in the g 
session has been given for empowering the Midland Company to 
raise further capital for the general purposes of their undertaking; 
also to make a branch railway to the Coton-park Colliery, to form 
a junction line with the South Yorkshire Railway; to make a con- 
necting line in the parish of St. Pancras; to alter the line and 
levels of the railway from Duffield to Selston; to make a railway 
to be called ‘* the Codnor-park Curve;” to empower the company 
to purchase lands and houses in the counties of Derby, Leicester, 
Nottingham, Northampton, Middlesex, and the West Riding of 
York; to extend the time for the purchase of lands and the com- 
pletion of works at various places; power to make working agree- 
ments with the Metropolitan Railway Company for working the 
Midland traffic over the Metropolitan Railway, and for the division 
and apportionment of the receipts in respect thereof. 





The road will have its terminus in the city of | 





NOTES AND MEMORANDA. 


Restn was used on the surface of melted metal as early as 
A.D. 1786. 

GRINDSTONE grit, being mainly silica, offers an excellent resis- 
tance to heat. 

SILVERING glass with silver, which is afterwards electro-coated 
with copper, is referred to in the year 1852. 

APPARENTLY, the first patent in which machinery was used for 
timning iron or steel plates was secured in 1852. 

In 1726 Dr. Stephen Hales first obtained gas by distilling coal, 
but his ts were rather with a view too the elasti- 
city than the imflammability of the new vapour. 

THe Prussian Government has discovered a rich deposit of salt 
near Sperenberg, to the north of the Lake Krummsee, at a distance 
of 22 miles from Berlin. The salt is found at a depth of nearly 
300ft. from the surface. 

At New Haven, Connecticut, there is a manufactory for making 


fish-hooks of various sizes, with machinery invented by Dr. C. 0. , 


Crosby, of that city. A single workman can turn out 60,000 fish- , 


hooks in a day of ten hours. 

Ir is estimated that twenty tons of postage stamps have been used 
im the United States during the last year—enough to make a 
ribbon twice the length of the Mississippi River, or to cover a 
superficial area of 48} square miles. 

THE Scientific American says that an elm tree at Hampden, 
Ohio, furnished 7000ft. of inch boards, clear stuff. The tree was 
Gft. 10in. in diameter, and weighed 60,000 lb. The concentric 
circles, which indicate one year each, numbered 792. 

M. BLonpEav has made a series of experiments from which it 


pears that seeds subjected to a weak induction current, and | 


afterwards subjected to germination, will sprout twice as fast as 

those that have not undergone the action of electricity. 
OF ten abandoned mines, only one was found in which the tem- 
rature at all varied and probably in that mine the temperature 
ad not time to become equilibrated. In the Kerland shaft, for 
example, the temperature was 54 deg., at adepth of 60ft. and 

it did not vary the whole depth of the mine, 11 

Caprain CHARLES H. TOWNSEND, of the Havre steamer Fulton, 
has in his possession the original log-book of the steamer Fulton, 
in Moss Rogers, on the first voyage ever made by a steam 


| vessel across the Atlantic Ocean, in 1819. The log-book is in 


excellent preservation, and is the property of a grandson of Captain 
Rogers. 


THE velo-ity of light, according to a calculation recently pub- 
lished by Professor Chase, of Boston, is nearly the same as would 
be acquired in one year by a falling body under the influence of an 
accelerating force equivalent to the force of gravitation at the 
earth’s surface, viz., 32 1-6 X 86,400 X 365} + 5280 = 192,254 miles 
per second. 

In 1795 Murdoch proposed to Mr. James Watt to take outa 
patent for gas as a substitute for oil. In 1797 Watt lit up with 
gas his mew foundry at Old Cumnock, in Ayrshire; and in 1798 he 
renewed his experiment on a more ambitious scale at the Soho 
Foundry, near Birmingham. He also contrived the best modes of 
preventing the smell or the smoke of gas being offensive. 

Ir was in Cornwall that gas was first used for lighting houses. 
In 1792 Mr. Murdoch, a metal founder at Redruth, turned the in- 
flammable air to account to save oil and candles. He distilled gas 
from various substances, and lighted his own house, offices, and 
street. He used to carry bladders of it to use at night in his little 
steam carriage, and was very near being suspected of witcheraft. 

SvULPHURET of carbon has the nasty pre-eminence of being perhaps 
the most stinking material known, but it has long been of 
use asa solvent of india-rubber. Lately, however, it has m 
discovered that it is also one of the best solvents of the essential 
oils of fiowers, and, as a consequence, it has suddenly sprung into 
favour as a most valuable agent in the production of perfumes and 
scents, 

Dr. SaPey, director of the Ecole Pratique de Médecine, Paris, 
has made a series of curious microscopic observations of the highest 
importance to anatomists. Several of the latter have more than 
once imagined the existence of nervi nervorum (nerves of nerves), 
but no one had hitherto been able to discover any. Dr. Sapey has 
been more fortunate, having perceived some real nervous filaments 
in the nervylema of the optic nerve. 


THE tension of liquids has recently been demonstrated by some 
French philosophers. A ring of thin wire dipped into a liquid— 
say glycerine— comes out with a film filling up the whole interior. 
It is shown by experiments that this film will bear some weight 
before bursting, and that a loop of silk thread thrown upon it will, 
as the film bursts, be pulled equally in ail directions, and made 
perfectly circular by the tension of the liquid. 

Ir appears that in the year 1653 there were twenty-seven 
furnaces in blast in Sussex; of these seven were ruined before 
1664, and so remained, while ten were continued in repair, and 
were in work at the beginning of 1664; the remaining ten were dis- 
continued before 1664, and partly ruined, but repaired and stocked 
on account of the wars and hopes of encouragement; of the forty- 
two forges working in 1653 only eighteen remained at work eleven 
years afterwards, 

Some time ago, when fitting a tire on a wheel at the Royal 
Arsenal, it was found necessary to give a bevel to the tire of about 
gin. One of the men suggested that the bevel could be given b 
heating the tire red hot and then immersing it one half its dept 
in cold water. This was tried and found to answer perfectly, the 
part which was out of the water being reduced in diameter. The 
tire was 3in. wide, sin. thick, and 4ft. 2in. diameter. 

Tue Abbé Julien Giordano, a professor at the University of 
Naples, invented a measuring machine which he called 
Bathoreometer. By this instrument he obtained the following 
measurements, in decimals of a millimetre = 03937in. Common 
unsized paper of first quality, ‘278; the sameaftertransformation into 
parchment by immersion in acid, ‘252; French gold leaf, 008, 
Repeitten gold leaf, .006; hair of human adults, "045, 051; hair of 
a child ten days old, 009 ; and of a child four years, ‘067. 

Van HEtmont, an alchemist, first analysed atmospheric air, and 
discovered that it was composed of gases. In the Spa waters of 
Germany he first observed carbonic acil gas, and learned to distin- 
guish it as a distinct elastic eriform substance to be elicited only 
by chemical decomposition, and considering it as more of anessence 
than common atmospheric air, he gave it the German name of 
Cheist (ghost or spirit), from whence comes our English word gas. 
This great discovery dates about 1624. 

A sOLUTION of copper carbonate in potassium cyanide was used 
to electro-deposit copper in 1853. Although Smee sets forth the 
deposition of copper from its electro-solution in po!assium cyanide, 
it forms the subject of Walcott’s patent. Smee, it 1851, and 
Alexander Watt, in 1860, electro-deposit silver from a solution of 
its chloride in potassium cyanide. Smee points out the eleetro- 
depositions of gold from a solution of its chloride in potassium 
cyanide. The combination of hydric tartrate, ammonia, and 
potassium cyanide, was used in 1857 to electro-deposit silver. 

PROFESSOR JOSEPH BALSAMO, of Otranto, has just published a 
gd on certain experiments of artificial fecundation effested by 
him on the cotton plant. The Neapolitan province of Terra 
d’Otranto has been a cotton-growing country from time immemorial. 
It struck M. Balsamo that a hybrid of the short and long staple 
might be obtained, which would ripen faster, and thus aveid the 
dangerous season. He enevlindly succeeded in bringing the 
antherz of one species into contact with the pistils of the others 
previously deprived of their stamina. The cotton obtained from 
these a was of excellent quality, showing a decided 
ment of the inferior sorts, 


q 





MISCELLANEA. 


Tue poll of the Ottoman Railway on Wednesday resulted in a 
majority of 452 shares and 29 votes for ths directors, 

THE deaths of seven persons who were killed by horses or 
carriages in the streets of London were registered last week. 

A SAMPLE of pig iron, from @ragon, said to be the first made 
on the Pacific coast, has been reogived dm San Francisco. _ 

GREaT progress has been made in the work of restoration of 
Worcester Cathedral since the begimming of the present year. 

Tue distance from Liverpool te Lendon, which is about the 
same as that from New York to Washington, is accomplished in 


half the time. 

A MOVEMENT is now on foot, ing for its dbject the erection of 
@ handsome pier at Morcambe, and iis every prospect of its 
being duly carried out. 


THE Dutch are exhibiti 
ectly armed with rifled 
iron carriages and slides. 
TuE Old Forge in Woolwich Arsenal where the Fraser guns are 
made, is in such a condition through the heavy work carried on it 
that very extensive repairs are at once necessary. 
THE works of the Queen's Ferry Wire ry ped are in 
to Warrington, 
\s Mills. 


course of removal from their old ey Snead 
to a site contiguous te the Wire Iron 

M. Pericor has found, by direct experiment, that the ashes of 
wheat, oats, potatoes, oak, tobacco, the tree, peony, 
palma christy, beans, and parictaria do not contain any soda. 

A SPRING of salt water, which yields 000 barrels of the saline 
fluid a day, has been discovered in Summit County, Colorado, 
thirty miles from George-town, and a salt factory will be at once 
established. 


A LATE Boston notion is to rate steam with the aid of waste 
coal dust, very fine, inj a current of compressed air into 
the space over the dive, where it is said to burn with an intensely 
hot flame, greatly émcreasing the production of steam. 

THE American ission at Paris have presented to the 

jenti i of that city the valuable collection of 
specimens of the mineral and chemmcal productions of the two 
continents exhibited in their department of the Exposition. 


THE Prussian Govermment thas discovered a rich deposit of salt 
near Sperenberg, to the north of the Lake Krummsee, at a distance 
of twenty-two miles from Berlin. The salt is found at adepth of 
nearly 300ft. from the surface. 


THE Oatfield engine shaft, at a depth of 182 fathoms, had a 
temperature of 77 deg. so long as the mine was working ; but, on 
being abandoned, in a few months it had cooled down to 66 deg.; 
and in many months after it had weached its equilibrium, 54 deg. 


THE original drawings by Monsieur Doré, in Mustration of the 
Laureate’s Idylls, Vivien and Gwinevere, ave now on view at the 
office of Messrs. Moxon, Dover-strest. The ings, executed 
with the utmost care and finish in bedy eoloar, are three times the 
size of the engravings. 

THE submarine cable between Boulegne and Dover was broken 
on Wednesday morning at a spot three miles and a-half from the 
French coast. Active steps ave in progress to repair the defect, 
andin the meansime ic communication between France 
and England is carried on through the Calais cable. 

Captain CHARLES H. Townsenp, of the Havre steamer Fulton, 
has in his possession the original log-book of the steamer Fulton, 
Captain Moss Rogers, on the first voyage ever made by a steam 
vessel across the Atlantic Ocean, in 1819. ‘The Jog-book is in ex- 
cellent preservation, and is the property of a grandson of Captain 
Rogers. 


THE whole of the men and boys employed at the Silkstone Hall 
Colliery have strack work én consequence of the masters peaeoting 
to put up and adjust a weighing machine. The 180 to 200 employ: 
at the pit are members of the South Yorkshire Miners’ Associa- 
tion, which sesiety will support them in their efforts to get the 
machine put up, Which, it is said, will shortly be done. 

Tue Ohio river seems to be filling up with sand. Cincinnati is 
now having a coal famine, and has concluded that it can no longer 
depend upon the river for the transportation of the necessary 
supplies from the mines situated on the upperpart of the river. It 
is now proposed to substitute a railway for it as far as Cincinnati; 
below point the Miami and the Licking empty into, and make 
it a very respectable stream. 

A. trace of the Universal Exhibition is not to disappear 
with the close of the show. The reserved garden is to escape.- 
The plants belonging to exhibitors, which are now being removed, 
will be immediately replaced by the horticultural treasures of the 
city of Paris. The great salt water aquarium has been replenished, 
and at this moment, turbot, lobster, eels, plaice, and mackerel may 
be seen disporting themselves, 


Notice of intended application to Parliament has been given 
for the repeal of the North British and Edinburgh and 
Glasgow Railway Companies’ Amalgamation Act, 1865, and to 
incorporate the Edinburgh and Glasgow Railway Company, 
with full powers to appoint directors and other officers, and to re- 
vest in that company the Edinburgh and Glasgow section of the 
North British Company, with power to work the same. 


to us im the Ohamnel a turret-ship 
ton guna, mounted on magnificent 





THE manufacture of breech-loaders for the Austrian army is now 
proceeding with great rapidity, the r inery for the 
purpose having been set up in most of the Government factories. 
The Vienna arsenal alone makes 600 rifles a day, and it is expected 
that by next spring the whole of ree A will be provided with 
breech-loaders. The system adopted, which is that of M. Wenzl, 
is said to produce marke better results than any of the others sub- 
mitted to the Austrian Government, 


Norice has been served on the werkmen in the iron tirade in 
Middlesbro’ and the Tees district, Darlin, Witton Park, and 
other parts of the north-east of England, that the masters intend 
to reduce their wages on the 7th of December next. The notice 
has been issued in consequence of # Taw G4 Ironmasters’ 
Association held on Friday last at -Tyne, and it is 
thought that the reduction will av about 10 per cent. Mr. 
Barmingham’s men, at the ‘Albert Works, Darlington, have accepted 
the reduction which he proposed a fortnight ago. 

Ir you are unable to swim, and wish to indulge in a river bath 
on the Rhine, you are shown into a tastefully decorated room in 
the floor of which is an ing of the form and sizeof an ordinary 
bath. Through this opening water flows. You walk down the 
steps into a sort of , where you lie at your ease on a well-con- 
trived wooden couch mie the — a - a —_ 
ing you can get a very cup ee on e barge, where 
there is also gene a pe pe well supplied with the news- 
papers of the day. not some such barge as this be 
moored off Brighton ‘the other sea-side towns in England ? 

A CORRESPONDENT of the Builder writes :—‘‘ Determined to see 
for myself what had been accomplished with concrete, I visited 
the concrete houses #t Gravesend; and, fortunately for my con- 
viction, I arrived at the time of the examination by the committee 
of the Metropolitan Boar. I saw a 9in. concrete wall battered 
with a 141b. sledge hammer. Mr. Vulliamy, the architect of the 
board, said that with about @hree such blows.a hole would have 
been made through a din. ‘brick wall. JI cannot say what 
number - ae inflicted, ~~ certainly pag ee was —< 
vigorously, the perceptible effect being a slight crushing o! 
the stones onthe surface of the concrete on the side hammered. 
Mr.. Vulliamy tested the wall on the other side with a straight 
edge, and declared that not the slightest effect was produced.” 
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STANDARD 


GAS METER, 


AS USED BY THE INSPECTORS UNDER THE “SALE OF GAS ACT.” 


In the course of an article on 
wet gas meters, which appeared in 
our impression for November Ist, 
reference was made to the stan- 
dard gas meter used by the in- 
spectors under the Sale of Gas 
Act. This meter we now illus- 
trate in the annexed engraving. 
A, B, C, D is a tank containing 
water, in which i 





which rises and falls , 
larly, there being two guide wheels 
at O and P as well as at the 
bottom of the bell. The bell is 
suspended by a cord passing over 
the wheel F, at the other end of 
which is a counterbalance G. 
The gas enters through the pipe 
and tap H, down the pipe I, K, 
under the bottom of the tank, 
and up the centre of it to a short 
distance above the water line. 
The spindle of the wheel F turns 
on friction rollers. At the back 
of this wheel is fixed a cycloidal 
eurve, to which is attached a 
weight. This compensates for the 
greater pressure the gasholder 
would otherwise give when out 
of the water than in it, by placing 
the weight at a greater distance 
from the centre, so that it shall 
have a greater power of counter- 
balance. Thus, whether the gas- 
holder is wholly or partially im- lf 


mersed in the water its pressure if Will 
is always the same. There is a | } 
windlass X fixed to the side of d HI 
the tank for the purpose of raising mm 
| III 

tif | 
to rest on the top of the gas- Y | 
holder, will give a pressure of //7 | 
3in., at which it is necessary to Y | 
and connected with it by means /; Mf} }/}///' 
of one of the conical pipes shown “MJ 
at the back. The other may be used to connect the meter being 
tested, with the row of gas jets above, by the aid of which 
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and lowering the weight T, to 
which it is attached by means of 
cords passing over the pulleys 
Y, Z. This weight, when allowed 


test meters, and a windlass is the 7 
most convenient method of alter 
ing the position of the weight. ‘ 
The meter to be tested is placed 
on a suitable table, seen at the 
left hand of the standard meter, '/ 
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other respects may be ascer- 





| the qualities of the meter in 
| tained. 








BATES’ “PR 


IZE” PRESS. 


CONSTRUCTED BY MESSRS. SCOTT AND HARPER, ENGINEERS, SMITHFIELD. 


THE neat little printing press 
which we illustrate in the annexed 
engraving has been specially de- 
signed to provide those who have 
small quantities of printing to do 
with a really serviceable and trust- 
worthy machine. By its aid, any- 
one, whether amateur or profes- 
sional, can print cards, bill heads, 
small circulars, &., at the rate of 
600 perhour. The entire machine 
occupies little more space than 
suffices for an ordinary copying 
press, which it greatly resembles 
in its action. Business men have 
frequently expressed a desire that 
they could do a little printing for 
themselves; we believe that by 
the aid of this little machine and 
a stereotype plate they can satisfy 
their wishes. 





IMPORTANT PROSECUTION AGAINST 
A COLLIERY OWNER FOR SMOKE 
NvISANCE.—At the Barnsley Court 
House on Wednesday last, Mr. W. 
Day, the proprietor of the Mount 
Osbourne Collieries, was charged 

the Barnsley Local Board of 
ealth, under the 10 & 11 Vic. 
chap. 34, sec. 103, that ‘‘then and 
there did negligently use a fire-place 
in his occupation as not to consume 
the smoke arising from the com- 
bustibles used in such fire-place.” 
The case for the ppeentcn was 
conducted by Mr. Shaw, instructed 
Mr. Peacock, clerk of the board, 
whilst Mr. Bruce appeared for the 
defendant. The case created great == 
interest, Mr. Day, the defendant, 
being a member of the The 
court was crowded to hear the 
decision. Mr. Shaw made a lengthy opening, in which he stated 
that manufacturers and others with a little care and ex- 
pense, consume their own smoke, and that the board did not wish 
~ be at all harsh with colliery owners and others, but they wished 
habitants. Mr. Bruce took an objection to the information, which, 
he held, did not name what kind of a -— “+ was meant, nor yet 
did it define the offence committed. e bench overruled the 
objection, and Mr. Bruce then said that if the case was adjourned 
for three months Mr. Day’s engineer and the engineer of the board 
would consult as to what was best to be done to remedy the 
nuisance. Mr, Shaw objected to the engineer belonging to the 
board having anything to do as to advising the defendant. The 
case was then adjourned for three months. 

GOVERNMENT CONTROL OF THE TELEGRAPH SySTEM.—A scheme 
which involves the and absorption by the state of the 
principal telegraphic companies with the view of ss the 
various lines under the management of the Post-office department, 
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| has been for some time under consideration, and at a recent meet- 
| ing of the Cabinet the plans had been so far matured as to call 
| forth an official notice of an intended application to Parliament in 
| the ensuing session ae a bill a re to the —— 
General to acquire by agreemen’ i perty, and interests 
| of certain telegraph companies; purchase Tien by agreement; 
| power to break up streets, and other purposes.” e credit o' 
suggesting the plan is said to be due to Mr. Scudamore, the 
era yp ee mee yd of bat peer meg - whom, it = be — 
lected, devolv: 6 tas! operation the machinery 
of the Post-office Sa' Bank; and to this gentleman will be 
entrusted the superin of this extension of the telegraph 
lines, which, of course, will effect a thorough revision of the 
present tariff and system of management hitherto pursued by the 
existing ee, a be east es wey | that we 
long since advoca’ is very project, in our mpression 
we illustrated and described a printing apparatus, specially 
designed to supply the demands of a postal telegraph system. 














THE PARIS EXHIBITION—SCHLESSER’S 
LUBRICATOR. 


It is well known to engineers that steam alone, and the water prac- 
tically resulting from its condensation, lubricate very efficiently ordi- 
nary cy! and slide valves—especially when those are 


linder 

not heavy, as with locomotive work for instance. con- 
crustion of Schlossser’s self-acting lubricator is boldly based upon 
the principle of furnishing no grease at all to the cylinder and 
valve chest as long as the engine is working under steam, but of 
et ey mes pet soon as the piston and valve are 
working dry, their own momentum or otherwise. This lubri- 
cator, a German invention, has already been introduced on a large 
number of the lines in that country. It was shown in the — 
locomotive of Herr Krauss at the Paris Exhibition, and a 
special stand to itself in the jan mac section. We 
believe that it is being introduced into England the London 
agents for the Bochum Steel Company, Messrs, Heintzmann and 
Rochussen. 
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Its principle being thus stated, it can at once be supposed that 
its self-acting mechanism is arranged with the intention of afford- 
ing an intermittent supply of oil; and this principle is, in — | 
carried out in a very simple and ingenious manner. The extern 
appearance of this lubricator is that of an ordinary cylinder oil 
cup, having a small opening X in its corner for the introduction of 
oil. Should tallow b2 used the cover must necessarily be taken 
off. The lubricant is conveyed from the annular chamber contain- 
ing it into the central tube C by means of a wick. In order to 
prevent the chance e of any grit the bottom of this tube is 
fitted with a thimble of wire gauze. Below this tube are two 
valves D and G, opening from above. Fig. 1 shows the position of 
these valves when the cylinder is under steam. Valve D is k 
closed up against its slot by means of a spiral spring when 
engine is standing still, so that no oil can escape; and when the 
engine is working under steam this action is evidently reinforced 
by means of the pressure of the steam on its bottom. But as soon 
as steam is shut off, and the engine works empty, the strong ex- 
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haust in the empty cylinder or valve chest overcomes the spiral 
spring. The valve then descends and affords an annular ——s 
eons which the oil escapes out of the cup. This takes p) as 
long as the partial vacuum in the parts mukes itsclf felt, but as 
soon as the engine stops, or steam is let on, the valve again closes. 
The amount of lubrication can be regulated in different wa: 
either by increasing or diminishing the threads of the wick, 
varying the stroke of the valve by screwing up or down the nut on 
its threaded spindle e, or by varying the number of the openings d, d. 
The function of the second valve G, below the first D, is com- 
paratively unimportant. It is for preventing the inlet of sthe 
water of condensation into the working parts of the —- 
This valve rests on a ring H, made with grooves H, H, for 
the of the grease, and having at its foot another groove 
intended for the same purpose. The descent of this valve can also 
ped 5 age by adjusting the ring H. A saving of as much as 
two-thirds of the usual quantity of is claimed for this 
lubricator as the result of the trials on the Nassau line of railway. 





Proposep New Raltway IN Sovrh YoRKSHIRE.—Notices 
have been given to Parliament by the Midland Railway Company 
to construct a junction railway, to be called the Darfield Junction 

will be situate wholly in the a Ardsley, 
is proposed to commence by a junction with the eleva- 
tion of the Cudwarth and Barnsley line; and to terminate by 


fifteen chains west of the bridge, which carries. an occupation 
to the Oaks Pit out of the Doncaster and Salter’s 


road leading 
Brook Turnpike-road.. The same company are also appl, for a 
further extension of time for completing the extension from Cud- 


warth to Barnsley. 
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LETTERS TO uidoae a 
(We do not hold owrselves responsible for the opinions of owr 
Correspondents) 


COLLIERY DISASTERS, 7 


Srr,—Colliery disasters will never ceaseunti! very bold measures 
shall be — to prevent their recurrence. 

All the safety lamps that have been, and may be invented, here- 
after, will never prevent Or gop a underground. ee Ray 
are in fact highly detrimental to the safety of the miner, in so far 
as it condemns him to work in mines, certain to explode some 
time or other, and moreover compel him to breathes an atmosphere 
highly detrimental to his health and strength. 

In order to prevent the possible recurrence of colliery explosions, 
it is only necessary to render compulsory the sinking of the upcast 
down to the highest level of the coal measures. All inflammable 
gases, as well as heated air, are lighter than the atmosphere, and 
will naturally flow to the highest point. Every viewer or mining 
engineer worthy of the name is well able to point out the locality 
of the highest rise in the coal measures. 

Also that it shall be compulsory to have the furnace — the 
favourite mode of ventilation—at the top of the upcast and not at 
the bottom. That the draft shall be procured by means of a high 
chimney shaft built above ground instead of using the upcast for 
that purpose. 

Also that the pump shaft, always sunk to the lowest point of the 
measures, shall not be used for a lift, either for materials or men; 
that it shall not be used for any other purpose than pumping, or as 
a down cast. 

It is only by such means and appliances that we shall be in a con- 
dition to work the deep measures now coming intouse, which, if 
originally adopted, would have saved thousands of lives and tens 
af thousands of pounds. 

In order to cause these salutary and simple regulations to be en- 
forced, it is only necessary to render the owners of collieries, who 
proverbially derive princely revenues from their property : not the 
fesvees or undertakers legally liable for all costs and damages to 
miners, their families, and persons coneerned or injured in any 
way by colliery accidents, leaving the law in the matter of prosecu- 
tions for wilful damage, or accidents caused by negligence, as it 
now stanils, Henry W. REVELEY. 

November, 1867, 





ALLEGED COMMERCIAL DOWNFALL OF GREAT BRITAIN, 


Sir,— Mr. Harrison, in your last week’s issue, has favoured your 
readers with a long letter, including a great many figures. He 
has also given his opinion of farmers and farming. I think a little 
inquiry will show that his opinion of the latter is not worth 
much, 

He says English farmers are being beaten in their own markets 
by the foreigner. How can this be the case when farm produce and 
landkeep rising in value? The fact is the general prosperity of the 
people has so increased the number of customers for beef, mutton, 
and dairy produce, that tne farmers cannot supply them; hence price # 
rise and supplies are drawn from other countries. Prices are lower 
now it is true, that arises from several causes which are only 
temporary. With the revival of trade they will again go up. He 
says farmers have, by years of depression, been so demoralised 
that they now possess neither brains, capital, nor intelligence. If 
farmers are so poverty stricken where do they find the enormous 
sums they spend in artificial manures aid improved implements? 
li they are so deficient in brains how are we to account for the 
supplying the world with improved breeds of cattle, and using 
machinery more extensively than in any other country? The 
agricultural implements of England are far in advance even of 
those in America, 

ff the division of land is a cure for the evils with which our 
agriculturists have to contend, how is it the French do not set us 
a better example in the way of improved farming? Even they, 
with a far smaller population than England to a given area, have 
to import farin produce. As to the American farmer, Mr. Harrison 
ought to know that he can compete with the English farmer not 
because of his superiar methods, but because he has no rent to 
pay—land being there a drug in the market; because he has no 
artificial inanure to purchase, he is not even at the trouble to pre- 
serve that made on his own farm, and because he employs very 
little labour; he sows the seed and gathers the harvest—that being 
about the extent of the labour bestowed on the land. He gathers, 
perhaps, twenty bushels of wheat to the acre, the English farmer 
reaps from forty to sixty; and besides this he has an unlimited 
quantity of land to pick at; he therefore cultivates only the best, 
and when that is exhausted he leaves it and commenceson another 
portion of the virgin soil, 

With regard to being a tenant farmer, I know from bitter ex- 
perience that a small capitalist who invests his money in land 
makes the worst possible investment. I am nowa drudge ina mining 
district, because, thirty years since, my father invested his capital 
in the purchase of land; he has laboured harder than any day 
labourer on it ever since, and he is now as poor as when he began. 
Had he rented a farm he would have been in very different 
circumstances—that is, supposing he had rented one of a con- 
siderate and honourable landlord, and such landlords are the rule 
among England’s ancient Ianded proprietors. They are proud to 
have a well-to-do lot of tenants about them. Of course if he had 
rented one of some of the new school of landlords, who look upon a 
tenant merely as a means of extracting interest on money out of 
land, and who will sell a tenant up with as little compunction as 
they would dispose of a worn-out steam engine, he would, I dare 
say, be poor enough. A lease is a good thing, and with a grasping 
landlord indispensable; but the man whosupposes the want of alease 
prevents a farmer, as a rule, from farming well, does not know 
what he is talking about. And he who supposes that dividing 
property into small allotments will lead to economical or profitable 
tarming is still more ignorant. 

Mr. Harrison says the population of Ireland is decreasing 
because of the land tenure. I say it is decreasing because the | 
people have found a more profitable field for their labour, and | 
because there are too many people on the land to live comfortably. 
The population of Ireland—area for area—is now much greater 
than that of France; yet the latter has a much more favourable 
climate than Ireland, and therefore should employ the greatest 
number of people on a given area. Ireland is adapted for pasture 
only over a large urea, which therefore requires but little labour. 
What Ireland wants is not so much legislative interference as 
manufactures. Let the people devote themselves to other in- 
dustrial pursuits rather than squatting on the land, and the 
prosperity of Lreland will be secured. 

It is true that more land in England is being laid down to grass, 
but it is land that ought never to have been ploughed. It was 
broken up in the early part of the present century, when the war 
and protection raised corn to an artificial price. Such land pays 
best in grass, and therefore the sooner it is all laid down the 
better. 

With respect to the English agricultural labourer, his condition 
is not such as Mr. Harrison supposes; for though he never receives 
the high wages of the ironworker and others, he does not acquire his 
extravagant habits. And if his wages are low, they are uniform; his 
work is always there. He is not left, like the shipwright of the east 
of Loudon, w.th nothiug to do for a year or two at atime. I am 
equally well acquainted with a mining and manufacturing district 
and with an agricultural one, and I have not the least hesitation 
in saying that, taking all things into consideration, the farm 
labourer enjoys life quite as much as the miner or mechanic. 

_ Mr. Harrison is evidently totally ignorant of farmers and farm- 
ing. If he is as ignorant of political economy, he is anything but 
a wise counsellor. It is only when people are ignorant of a sub- 
ject that they write in the tone of his letter. The laws affecting 
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land admit of improvement, but to argue that any change in the 
laws will enable England to produce all she requires is absurd. 


To attempt to grow corn on much of the soil of Great Britain, in 
competition with the Western States of a a as wise 
as it would be to attempt to grow cotton in hot- in compe- 
tition with the Southern States. If the agriculturist can obtain a 
return for his labour by rene Se American prairies than by 
cultivating the poorer soils of England, let him do so, and let us 
f and mutton department. That will tend to 
the greatest amount of human happiness—at least so I have 
been taught. Indisputable titles to land may be obtained, and 
then it may be transferred like so much railway stock. Estates 
are in the market; how is it they are not bought up, and an 
example set to enlighten these poor ignorant farmers? 

Mr. Harrison’s scheme for the regeneration of England tempts 
me to say what I think is required. Let every nation, like 
England, establish an army of citizen soldiers to protect its own 
hearths, and resolve to mind its own internal affairs, and leave 
other nations to do the same, then the hundreds of thousands of 
men now doing the goose step may be employed in making rail- 
roads, improving har! , draining marshes, &c.; they will then 
cease to be only consumers—they will become producers; they will 
require more iron, cotton, and woollen goods from England. Let 
each individual rely upon his own industry and provident habits to 
raise himself in the scale of society--that is the only way to do it; 
the supporting of trades’ union delegates to go about the country 
promoting strife will never do so. The Lancashire cotton mills are 
running short time, the iron workers are lying idle, and English 
capitalists are establishing cotton mills and ironworks in Russia. 
What is that but driving trade out of the country? For it is 
evident if the English worker would accept the market price for his 
labour the capitalist would spend his money here. ‘Turning to 
Australia, we find the men lying idle because they cannot have 
their own price for their labour; hence the making of railroads, 
the erecting of buildings, and so on, is so costly that capitalists 
will not invest their money in them, at least only to a limited 
extent: therefore our manufactured goods are not required, and 
the English workman wants work because his ‘Austeciian fellow 
workman will not work, though he has plenty to do. Do away 
with the drones in the shape of soldiers, set them to work, 
producers of them, save the money spent on them, remove 
restrictions on the freedom of labour, whether legislative or social, 
and the springs of industry will be loosed and the whole human 
race benefitted. 

The above are the opinions of one who has found tlie battle of 
life hard to fight; they are not perhaps very popular, for there is 
a large class of people who like to lay their shortcomings _ 
other people or upon bad laws. J. 





STEEL RAILS. 

Srr,~—I have with much surprise read in your last week's im- 
pression, your remarks upon steel rails. Iam ‘not a maker of 
steel rails, and therefore the observations I wish to make cannot 
be attributed to my having interested views on this TT 

Some years ago, under the signature of “Sideros,” f predicted) 
the future of the Bessemer process, at a time when that 
was made a subject of ridicule by the press and by scientific men 
very generally. I now predict with equal confidence the future of 
steel rails, and especially of Bessemer steel rails; and I assert 
without hesitation that those rails may, in all probability will, gain 
in toughness by exposure to the atmosphere and to the impact of 
locamotive wheels, and that the notion of their becoming brittle from 
the latter cause is a mere phantom of the imagination, in con- 
firmation of which nota single valid argument or proof can be 
adduced, This, you will say, is mere assertion; and so it is, but it 
is the assertion of one who has had considerable experience of 
the nature and properties of steel, and who eleven years ago had 
more insight into this matter than any other man then living, and 
therefore my opinion ought to be of some value even unsupported 
by proofs. But proof is not wanting, as I now proceed to show. 

If steel rails are rendered brittle by the impact of locomotive 
wheels, then, « fortiori, the steel tires of these wheels are rendered 
brittle also, for action and reaction are equal and in opposite 
directions; and moreover, the wheel tires are opposed to the con- 
stant vibration of the locomotive machinery, in addition to their 
impact upon the rails. Now a good tough steel tire will run 
300,000 miles, and the steel of which it is composed is still found 
to be tough and serviceable, though its surface for a small depth is 
rendered hard and stiff. Such a tire, atan average speed of thirty 
miles per hour, will run 10,000 hours, and the wheel, revolving at 
the rate of at least four complete revolutions per second, will have 
had the whole of its periphery in contact with the rail 144 million 
times, yet the steel in the tire remains tough and sound, and 
merely abraded by its friction upon the rails. Take now a length 
of steel rail equal ta the periphery of the wheel; then it is evident 
that, in order that the length of the rail may have the same 
amount of impact or concussion a$ the steel tire wpon that 
wheel will have had in running 300,000 miles, 144 millions of 
similar wheels must pass over the given length of rail, or, allowing 
fifty wheels as an average for one side of each train (a liberal 
allowance), 2,880,000 trains must traverse the rail without its 
toughness being diminished more than that of the steel tire; and 





the toughness of the latter, even when worn out, is not found to | 


have been sensibly, if at all, diminished. 
out tyres for scrap, and they were as tough and free from brittle- 
ness as similar recently-forged steel. 

Rails of cold-short iron may break, and T have been informed by 
a very eminent engineer that he has seen iron rails broken by being 
merely thrown off the truck on which they had been loadeds Ina 
similar manner Bessemer steel rails rendered cold-short by excess 
of carbon, or by admixture of spurious and inferior spiegeleisen, 
may break, though even then far less likely to do so than cold-short 
iron rails. But manufacturers of Bessemer steel can always 
ascertain that their rails are sufficiently tough, whilst the manu- 
facturer of iromrails cannot always be certain that his rails, or some 
of them, are not cold-short or partially so. 


I have had many worn | 


A rail of Bessemer steel which can be forged and rolled free from ) 


cracks or edge flaws will never be broken by ordinary railway 
traflic, even though much more highly carbonised than the rails 
actually supplied by manufacturers of Bessemer steel. 

If I could be favoured with an examination of a portion of the 
Chalk Farm rail I should, I have no doubt, be able to solve the 
enigma of its breakage. I have never seen the molecular structure 
of steel altered or impaired by impact, except when the impact 
has amounted to a crushing force, as in the case of the thin scales 
of steel observable on the heads of borers and fitters’ chisels-—and 
even those scales are not absolutely brittle, though exceedingly 
stiff. Now no one I suppose will assert that the action of locomo- 
tive wheels on steel rails amounts to a crushing force, except as 
regards the infinitesimal portion of the surface of the rail which at 
each impact is abraded. The body of the rail is not crushed at 
all, nor would ten times the weight of the heaviest locomotive 
crush it. 

If railway companies consult their own interests they will lay 
down tough Bessemer steel rails on all their main lines, and if the 
public value their safety they will insist upon those lines of railway 
being for the future laid with steel rails in place of iron, and dis- 
miss from their minds all uneasiness respecting the changes of 
molecular structure in the steel itself, which changes, if they 
really take place, and of which there is no proof, tend, as far as 
my judgment goes, merely to increase the strength and toughness 
of that steel, Let not either engineers or the public be startled 
at imaginary evils, but let them bear in mind that the deteriorating 
effects of railway traffic upon the rails acts with at least threefold 
intensity upon iron rails as compared with Bessemer steel rails. 

Cheltenham, 18th November, 1867. Rost. MusHET. 

[We must remind our correspondent that tires of Bessemer or 
Krupp’s steel are very different things from commercial steel 
rails, It follows that Mr. Mushet’s ingenious argument loses much 
of its force. Steel tires, too, break now and then. We must re- 
peat that we are in no sense opposed to the use of steel in perma. 
nent way, nor have we asserted that rails of steel become crystal. 





line. We do hold, however, that our acquaintance with the 
various qualities of Bessemer steel rails now in the market is not 

i intimate to justify their indiscriminate use as substi- 
tutes for iron. The relative values of steel and iron for permanent 
way we refuse to regard as a settled question, though in so doi 
we, as a matter of course, ‘‘surprise” Mr. Mushet and other steel 

ers. The matter has never yet been as fully discussed as it 
should be on a basis of fact, we see no reason whatever for 
holding that steel rails should be substituted for iron without 
further ber pan No accurate comparison can be imstituted be- 
tween steel rails costing £12 to £14 per ton and iron rails costing 
£6 to £7. Yet it is on such a comparison as a basis that the use 
of steel is usually advocated. Steel will yet do great things for us 
no doubt in permanent way, but nothing can be gained over- 
haste in the adoption of a material still, whatever Mr. M may 
think, on trial.—Ep. E.]} 


THE BILLANCOURT AWARDS. 

THE prize list of the Billancourt Agricultural Exhibition, which, 
though an annexe to the Champ de Mars, had in some respects a 
separate organisation, has lately been published by the Imperial 
Commission. We give below the awards to English and American 
exhibitors, from which it will be seen that our pe 
countrymen, and our highly ingenious cousins from the other side 
of the Atlantic, have nothing to complain of in the iti 
they have obtained from a jury nominally international, but prac- 
pe Rey There are, however, some inconsistencies to be 
complained of, and none more remarkable than that of placing 
Messrs. Clayton and Shuttleworth in the list of silver medals. 
Though the exhibit of this firm at Billancourt was small—consist- 
ing, if we remember rightly, of one portable engine, a thrashing 
machine, and a flour mill—they were undoubtedly entitled, from 
the first-rate quality of their machinery and its performance, as 
already published, to a higher place than that given them. 
Messrs, | tena and Sims stand at the head of the list 
of all agricultural competitors, both at home and abroad, and 
the first grand prix which they have obtained, is but a just 
tribute to the high perfection of their work, and to the very im- 
portant collection of fine machines which they exhibited. We notice 
with pleasure that Mr. Head, the energetic managing partner of 
the in London and Paris, has received a silver medal as 
**collaborateur,” the only one given, we believe, to English manu- 

| facturers under similar circumstances, It is tantamount to the 
Legion of Honour, which has been awarded to some foreign 
“* collaboratewrs,” but which British subjects, who acknowledge ‘“‘no 
foreign prince or potentate, cannot wear. On the whole the French 
Exhibition has attained more nearly to being directly beneficial to 
our agricultural machine makers than to any other class of manufac- 
turers. Nearly all the English names on the list are those of firms 
who have done some foreign business this year, especially Messrs. 
Ransomes and Sims, Howard, and Marshall; whilst amongst those 
who were not exhibitors at Billancourt we have Messrs. Fowler 
and Co., who’have sold steam ploughing machinery to the French 
Government for Algeria, a perfectly new and very promising field 
of operations, though scarcely inviting to English colonists or capital 
whilst it remains practically under military government. Messrs. 
Aveling and Porter have also done well with their traction engines, 
notably amongst the great French beetroot growing proprietors, 
and certainly if any deserve success they do as the perfectors of a 

practicable and practical road locomotive. 

Cass 74, 
Grand Priz. 
Ransomes and Sims, agricul- | J. and F. Howard, agricultural 
tural machinery. machinery. 

McCormick, reaping machines. | R. Markam, introduction of 
quinine. Cultivation in British 


India. 
Gold medal with ** Objet d Art.” 
Walter A. Wood, mowing ma- | Smyth and Sons, drills. 
chines. Garrett, agricultural machines. 
Gold medal. 
Marshall and Sons, portable | Picksley and Sims, agricultural 
engine and thrashing machine. machines. 
Silver Medal. 
Clayton, thrashing machine. Bentall, root slicer. 
Coleman and Morton, scarifier. Nicholson, winnowing machine 
Perry, mowing machine. and horse-rake. 
Amies and Barford, roller. Coulson, sowing drill. 
Hayes and Sons, carts. Shulter, carts. 
Atmospheric Churn Co., carts. | Phillips, rotary digger. 
Partridge, steel forks. Isaac James, manure carts. 


Bronze Medals, 
Samuelson, reaping machines, | Ashby and Jeffry, hay-making 
Barrows, thrashing machine. machine. 
Allen and Tuxford, steam en- | Ruston and Proctor, steam en- 
gine. gine. 
Manly Cannon, mowing machine. 
Honourable Mention. 
Silas Herring, mowing machine, | Tinkler, churn. 

As some discussion has been excited as to the respective value 
of the prizes given, it may be as well to supply here a few words of 
explanation. It has been stafed that the first and only grand pri 
has been awarded to M. Decrombecque, of Sens, and that nine 
grand gold medals have been awarded which are not ‘‘grand 
pric,” the first to the Emperor of Austria, and the fourth and fifth 
to Messrs. Ransomes and Sims and Messrs. Howard. This state- 
ment is not strictly accurate. In the first place it must be under- 
stood that the awards have been made by the same juries as those 
who acted in the Champ de Mars, to which Billancourt was, as we 
have already stated, simply an annexe. M. Decrombecque may be 
left out altogether, as the yrand prix awarded to him was intended 
to meet a special case. As regards the nine gold medals, official 
documents lying before us prove that they are of precisely the same 
value, as rewards of merit, as those given to Messrs. Penn, Whit- 
worth, kc. But although the gold medals are of the same value 
in all these cases, it does not follow that the jury regarded all the 
recipients in the same class as being equal in merit. They drew 
a sub-distinction, denoting, by the place given to the name of the 
exhibitor rewarded, the rank which they considered him entitled 
to hold. In other words the recipients were classed in order of 
merit. It appears therefore that as Messrs. Ransomes and Sims 
head the list, and M. Decrombecque and the Emperor of Austria 
—who receives, not a medal. but an ‘‘ objet de Art” of the value 
of 10,000f—were not in any correct sense competitors, Messrs. 
Ransomes and Sims received the highest award that it lay in the 
power of the jury to bestow, Messrs. Howard coming next. 
readers must bear in mind, however, that two sets of medals have 
been awarded—one that to which we have just alluded, the be- 
stowal of which was kept back until the Exhibition was closed, 
and essentially relating to the trials of machinery at Billancourt 
—the true test of excellence. The other set is known as the 
Medailles d’Or, which rank next below the grand pria, or 
Billancourt medals, and relate to the machinery exhibited 
in the Champ de Mars. These medals were awarded soon after 
the Exhibition opened and before any trials of the machinery had 
taken place. On this list, in which the names are also placed in 
order of merit, Messrs. Howard stand first, and no higher honour 
in this particular competition was conferred on any maker—M. 
Albaret standing next. It will be understood from this that 
Messrs. Ransomes and Sims have taken absolutely the highest prize 
which it was possible to award to any exhibitor of agricultural 
implements, Messrs. Howard, of Bedford, standing next. The 
exhibition at Billancourt and that at the Champ de Mars were 
indentical, L’Ile de Billancourt being specially reserved for the 
experiments to be made by the jury and for the working of the 
agricultural machinery. It will thus be seen that the Champ de 
Mar’s Medailles d’Or were awarded only to machinery at rest and 
untried, while the Billancourt medals were awarded after the 
machinery had been fully tested, and are therefore of greater value. 
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TO CORRESPONDENTS. 


on the Thursday 
«Saas tetonded for publication out te exseenpemial, by 
* 
the wames and addresses of the writers, not necessarily for inser- 
tion, but as an evidence of good faith. 
*," We cannot undertake to return drawings or manuscripts, and 
must therefore our to keep copies. 
C.D. BA ite Sees Messrs. A lies at our office for this correspon- 


ARTIZAN.—“ Hood on Warming, d&c.,” 3rd edition, 1855, 8vo., 10s. 6d., Whittaker 
and Co., Ave Maria-lane. 

8. D.—( Taking Gas down a Pit.)—A letter from Mr. Bird, of Birkenhead, lies 
at our office for this 


ticulars. 

Y. P.—Jt is probable that the melting points of metals are not constant, varying 
in different specimens, and i is certain that they have not yet been determined 
with minute precision by any experimentalist. 

W. and 8.—We are not aware that any such valve has ever been patented. We 
have never either heard of or seen anything of the kind. A search at the Paten:- 
Office — be a long and troublesome operation, which we could not possibly 


W. B.— There is no distinct treatise on the construction of machinery for making 
wire-rope, 89 far as we are aware. One or two papers have been read before 
the South Wales Institute of Civil Engineers, in which the useof wire ropes for 
haulage in mines is mentioned. See THE ENGINEER for April 27th, 1866. 

A. B. C.—1. We presume white lead and tallow will not answer your purpose. If 
you rub the articles with fine clear lard oil and dust them over with quick lime, 
roll them up in paper, and keep them in a dry place, they will remain bright 
Sor a very long time. Hard bright varnish may be used for the same purpose 
2. Jn our impression for November \st. 

CUT-OFF VALVE.—The method of constructing a cut-off valve admits of great 
variation. In getting the proportions of a cut-off sliding on the back of the 
main valve your best plan will be to set out the whole on paper, and determine 
the dimensions geometrically The main valve is best made without lap on the 
steam side. The cut-off plate may have the same or a smaller travel than the 
main valve, according to its construction, the dimensions of the ports, the number 
of ports if a gridiron valve, and the degree of expansion. As a rule, the travel 
of the cut-off valve must be shorter than that of the main valve. To give you 
complete instructions in this column would be impossible, but we purpose pub- 
lishing an article in a short time on the subject which will supply you with all the 
information you want. 

A YOUNG ENGINEER.— You are quite correct about the distances, and have gone 
the right way to reduce the levels by making the levels of the ‘‘ instrument 
column,” according to our suggestion, an intermediate sight, and therefore serv- 
ing as a back sight to the next forward reading. A little reflection will show 
that the instrument is set up at a distance of 50ft. from station |. The back 
sight being read off with the staff held at the station. the next sight taken is that 
tn ** the instrument column,” which gives the point to be plotted midway—in 
this instance —between the back and fore sight. The next reading is taken at 
50ft. farther on, which is station 2. The instrument is then shifted 50ft. from 
this station, a back sight taken on it, and so on as before. Station 2 is there- 
Sore 100ft. from station i, and as there are twelve stations, the total distance is 
12007t. In the first form of field-book you sent us the total distance will be 
found by adding up the columns of distances respectively, and then adding their 
sums together. 


MEETING NEXT WEEK. 


THE INSTITUTION OF CIVIL ENGINEERS.—Tuesday, November 26th, at 
8 p.m., Renewed discussion upon Mr. Byrne’s paper, “ Experiments on 
the Removal of Organic and Inorganic Substances in Water.” 
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three shillings ; each line afterwards, eightpence. The line averages eight words; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 

he various stations; or it can, if preferred, be supplied direct from 
the office on the following terms paid in advance):— 
Ha’ f-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annygn will 
be made THE ENGINEER is registered for transmission abroad. 

Letters relating to the advertisements and publishing department of this paper are 
to be addressed to the publisher, MIR. GEORGE LEOPOLD RICHE; all other 
letters and communications to be addressed to the Editor of THE ENGINEER, 
163, Strand, London, W.C. 








NOTICE. 

We have much pleasure in stating that we have made 
arrangements which will enable us to commence almost 
immediately the publication of a series of articles on 
Modern English Ordnance and Ammunition, of a per- 
fectly unique character. These papers, from the pen of a 
gentleman well known as an eminent authority on ordnance 
questions, will be compiled from the most reliable sources,and 
copiously illustrated | by engravings prepared from official 
drawings courteously placed at owr dna for the purpose. 
At this moment there is no work in existence which con- 
tains comprehensive information en the improvements 
which have been effected within the last few years in ord- 
nance and ammunition. The papers and illustrations 
we are about to place before our readers are specially 
designed to supply this want, while furnishing a complete 
record of the artillery and munitions of war exhibited 
at Paris. 
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ENGINEERS AND. CONTRACTORS. 

Durine periods of keen competition those who are most 
honourable, or most honest, suffer most. We use the 
words “honourable” and “honest” advisedly, because 
they imply two very different motives of action. A keen 
sense of honour will prevent a man from running the risk 
of having his actions misconstrued. The honest man cares 
little what opinion is formed of him by his fellow-man 
provided he himself enjoys the consciousness of doing the 
thing that is right. Both in the ranks of engineers and 
contractors, of those who specify and oversee, and those 
who undertake and execute, may be found numbers of 
essentially honourable men in the highest sense of the 
term; but the majority rest perfectly content with honesty, 
and care very little for a quality which they admire from 
a distance as something too Utopian in theory and practice 
for every-day life. Besides the honourable and the honest 
men, however, we unfortunately encounter but too often 
men who know nothing of honour in the chivalrous 
sense of the term, and only possess just so much 
honesty as will suffice to carry them through life 
without earning the character of a rogue. Rogues pure 
—certainly not eee have also, but it is to be 
hoped that their number is sosmall that we need not dwell 
on their characteristics—an unsavoury subject at best. It 
is not easy to draw a line just at the place where honour 


’ f merges into liom 


esty; it is not quite so difficult to define 
the difference between mildly honest and mildly i 
men, but it is at all events certain that both these 
classes place men of finer feelings at a great disadvantage 
in the for money and position. We have never yet 
written against a class, and we are not about to do so now, 
but there are certain abuses which it is the duty of the 
journalist fearlessly to expose; and none of our readers but 
those who, to use a vulgar but expressive old adage, find 
that the cap fits them, can take umbrage at what we are 
about to say on the relations existing between contractors 
and engineers, We care nothing for offending those who 
succeed in adjusting the caps we fling among the erowd to 
their own craniums. 

To consider at length the influence which honourable 
and honest men, and rogues exert on the prosperity of a 
nation is not our purpose. But it will not be found un- 
interesting to consider for a moment how these different 
developments of character operate in engineering com- 
merce, and the means which are placed at our disposal for 
sending the dishonest man to the wall and placing his 
worthy rival in his proper position. The subject, even 
with this limitation, is too large to be handled comprehen- 
sively in a short article, and we find ourselves compelled 
therefore to select only one of the many relations existing 
between the people who pay for and the people who supply 
labour or materials. In one word, we shall speak only of 
the relations existing between the engineer and the con- 
tractor. , 

It is perfectly well known that at the present moment 
work is frequently contracted for at excessively low prices, 
while in other cases full rates are demanded. The re- 
sult is that the highest and lowest tenders for the 
same job display a greater disparity than was ever 
perhaps before seen. We find two firms at op 
site ends of the list, one demanding £100 for what 
the other is professedly willing to supply for £40 or £45. 
The fact is attributed to various causes. Some firms 
possess a special capacity for the execution of particular 
descriptions of work, which, they maintain, enables them 
to underbid all comers—meaning, of course, all honest 
competitors. Others, thoroughly honest, undertake work 
which they do not perfectly understand, and secure con- 
tracts to their own ruin, by underbidding all rivals. 
Even after we have given these facts their due weight, 
however, it will be found that firms sometimes contract 
for work at prices which set the competition of both the 
classes we have just mentioned at defiance, and, strangely 
enough, these gentlemen generally contrive to make their 
undertaking pay pretty fairly. The system they pursue 
is simply that of accepting a specification as binding, with 
the conditions of which they are fully resolved enly to 
comply as far as suits them, relying on the indolence or 
incapacity of the engineer in charge for the passing of 
their accounts. With such men honourable contractors 
cannot compete for a moment, honest contractors must 
suffer defeat. This is not as it should be, .if for 
no other reason, then, because it places the honest of pur- 
pose at a fearful disadvantage in times of trouble like the 
present. Where are we to seek for the remedy? The 
answer is obvious. If the engineer invariably did his duty 
the dishonest contractor would be completely beaten out 
of the field. We cannot do better than illustrate this posi- 
tion by recording two circumstances which recently came 
under our notice. Not long since tenders were required 
for a long-span wrought iron bridge. The specification 
was carefully prepared, and according to it only iron of a 
first-class brand could be used. Several parties tendered, 
and the contract was finally let to a firm at the rate of 
about £13 10s. or so per ton—a price which would hardly 
pay for the bare iron. Other firms tendered at rates com- 
mencing somewhere about £19 10s. For what reason we 
are unable to say, the lowest tender was accepted, and the 
papers signed in due course. Shortly afterwards one of the 
partners in the firm waited on the engineer—a gentleman 
of eminence—and stated, “that of course the specification 
was a mere matter of form as regarded the iron used.” 
He was assured, however, that far from this being the case 
his firm would be compelled to adhere rigorously to the 
terms of the contract. “Impossible,” said the contractor, 
“you cannot be aware that if you hold us to the specifica- 
tion we shall lose £2000 on the job.” He was told, very 
properly, that that was an affair with which the engineer had 
nothing whatever to do, and the bridge is being built 
according to the specification, In this case it is evident 
that the contractor relied on the laxity of the engineer, 
and acting on that reliance he underbid, to their great 
disadvantage, rivals who believed that specifications really 
meant what they professed to mean. Fortunately the 
engineer was sincere and earnest, and knew perfectly well 
what he was about. He has succeeded in conveying a 
lesson which will not be without its value, and he deserves 
the thanks of every manufacturing engineer iu the country. 
The second case in point is one peculiarly claiming the 
attention of the junior members of the profession. <A 
young engineer was given for a time the control of certain 
works being carried out in a sea port. His duties principally 
consisted in watching the progress made and passing the con- 
tractor’s accounts. The town was dull and thecontractor’s 
house hospitable. Before three months had elapsed such 
friendly relations had been established between the elderly 
host and the young engineer that the latter passed all 
the former’s accounts without question. It is unnecessary 
to state with what result; that it was not satisfactory, those 
who paid ultimately found out. 

We believe that many men exist who fondly entertain 
the notion that dishonest contractors are always in the end 
found out and exposed. There cannot bea greater delusion. 
Let us take the case of a bridge, for example. A fine 
— of iron is ified, and, if used, the structure 
would possess a very margin of strength, for which 
the purchasers are willing to pal But inatend of com- 
plying with the specification the contractor works on this 
ae one uses an iron far inferior to that specified. 
Nev ess the bridge may, and probably will, answer 
its intended p well enough. The engineer is not 
particular, and the bridge remains as a monument to theskill 
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of contractors who have, 
cheated the oe erg and defeated all honest com 
tion, Ais a bridge the bridge may 
it is not the brid i nor is it 
would have been erected for a larger price. 

The remedy for this abuse—which is becoming but too 
ptevalent—lies in the hands of the engineer, and in his 
alone. If he be thoroughly competent he will not specify 
works with an unnecessary margin of strength—intended 
possibly to meet the chance of a mistake in his own 
designs—to be sacrificed afterwards, on the assurance of 
the contractor that the required results can be obtained at 
far less outlay than will be rendered necessary by a rigid 
adherence to the terms of the deed. He will also make 
himself acquainted, approximately at least, with the price 
at which the work can be honestly done, and he will then 
use all his influence to obtain the rejection of tenders based 
on smaller estimates. Let it be understood once for all 
that every specification means what it professes to mean, 
and that its provisions must be exactly carried out. The 
moment this is done the honest contractor will be placed 
in his proper position, while his dishonest rival will be 
absolutely shut out, It must be borne in mind, however, 
that contractors have taught engineers that work— 
and sufliciently good work—may be executed at much 
more moderate prices than engineers have thought 
sible, and they have consequently been only too glad to 
take lessons from those whom they ought to teach. Many 
engineers specify work of an unnecessarily excellent 
character simply because they believe that nothing less 
excellent will do—contractors known differently, and 
accept specifications without any intention of attending to 
their provisions. Virtually instead of building a bridge, 
let us say, according to certain conditions, they undertake to 
cross & span with a bridge which is not according to 
specification, but is sufficiently good for all practical pur- 
poses. The engineer is pleased, the directors are pleased, 
and the contractors are pleased most of all; satisfying their 
consciences with the reflection that they have given full 
value—as they generally do—for their money. But this 
is no Gompensation for business lost by the honest con- 
tractor, who believes that if he built the best bridge that 
ever existed he would cheat his employers unless he com- 
plied in the letter and spirit, with the terms of the specifi- 
cation he had agreed to be bound by. Engiueers will do” 
well to take care what it is they specify, and the specifica- 
tion once accepted by the contractor they must insist on 
its provisions being scrupulously observed. Failing to 
adopt this course they inflict a great injustice on one of the 
most deserving bodies of men in the community. 


TRADE MARKS, 


Many of our readers are makers, or patentees, or both, 
of sundry engineering details, more or less valuable in 
their way, but too small or insignificant, when taken sepa- 
rately, to make them worth an elaborate system of identifi- 
cation, and used in too great numbers to make any mode 
of separate identification at all possible. The maker of a 
peculiar kind of packing for pistons or rods, of a pressure 
gauge, or even a piston, of a buckled plate, a crucible, or 
of any other comparatively small detail, must be peculiarly 
liable to having his patented property copied without autho- 
risation. We knew, sometime before the passing of the trade 
marks enactment, one maker of a particular kind of safety 
valve, we think it was, who only used the odd numbers to 
stamp his articles, By this ingenious device he was 
enabled to detect any infringed msnufactured article which 
he might happen to see stamped with an even number. 
But this plan could not always answer, and would be used 
up the first time it got called into action. Now it seems 
to us that many patentees might oftener than is at present 
the case, employ with great advantage a particular trade 
mark on each of the articles they sell. 

The term trade mark means any name or figure, as well 
as any device, shown on the article. It may be local, 
denoting the place of manufacture; personal, by stating 
the name of the maker; or it. may be a fancy name, dis- 
tinguishing the article from others.of the same kind. In 
many cases, as can be seen from our advertising columns, a 
trade mark may have all three qualifications, While 
patent right, copyright of books, statues, pictures and 
photographs, and the registration of designs are intended 
to protect things presumably new, the provisions of the 
1862 “Merchandise Marks Act,” commonly called the 
Trade Marks Act, have been rather framed to protect rights 
more or less old. A trade mark is intended to protect the 
reputation of the manufacturer, as embodied in the goods 
he manufactures—a reputation necessarily only acquired 
by lapse of time. To a buyer it may be supposed to be 
what the Hall mark is on plate or jewellery—a guarantee 
of the nature and value of the article. Of course it is 
understood that any given mark must be taken in combina- 
tion with the article with which it is connected; it is the 
sale, fraudulent or not, of the stamped article in which con- 
sists the injury to the manufacturer, The provisions of 
the Act are sufficiently stringent in theory, though the 
difficulty in most cases of proving actual fraud usually 
makes the decisions of the courts lenient in practice. Any 
person selling an article having a false trade mark affixed 
to it can be summoned to declare, within forty-eight hours, 
whence he procured it, under a penalty for refusal. A 
— offence against the Act is a misdemeanour, liable to 
ye punished by imprisonment for not more than two years, 
with or without hard labour, by a fine, or by acombination of 
both punishments. Any person aggrieved by the improper 
afhxing of any trade mark can bring an action against the 
wrong doer, and even a non-resident foreigner can also him- 
self maintain an action for an injury of this description done 
in Great Britain. An action of this kind would certai 
be less expensive than that of a patent case, as no scientific 
witnesses, nor much expensive coaching of barristers, would 
be required to prove the question of fact involved in the 
mere copying of any stamp. 

But we would wish more particularly to point out the 
use that patentees might make of the law. It seems clear 
to us that the manufacturer of an article with a trade 
mark places the infringer on the horns of dilemma. Either 
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the counterfeit is when the pirate is liable both 
under the action of t law and of the Trade Mark Act, 
and can be tried under either, or it is not marked, which 
would be an immediate indication that it is an infringe- 
ment. The exact relations of trade marks to patented 


articles form an interesting question. For instance, accord- 
ing to the Act of 1862, any person counterfeiting a mark 
“with intent to defraud ” is ange ding a misdemeanour, and 
in most cases it would be clear that affixing a trade mark 
to an urticle the patent for which was in existence would 
be done with an intention of defrauding the patentee, at 
any rate. Even after the expiration of a patent a court of 
equity would probably hold that, though another manufac- 
turer than the original one might have the right to manu- 
facture the given article, he would not have the right to 
copy the trade mark under which that article had become 
known in the trade. Especially with any article of which 
it would be difficult to determine the quality by mere visual 
inspection ; this right to a particularname or sigu would thus 
be extremely valuable, and asto time practically without any 
limit. In the case of Ransomes v. Bentall an injunction was 
nted to the well-known agricultural implement makers of 
| amar to restrain Messrs. Bentall from using certain 
letters and figures originally stamped by the former on the 
chilled ploughs of their manufacture, the original patents 
for which had long ago expired. A trade mark, under 
skilful management, might be used agp A to keep 
the manufacture of certain kinds of articles in the hands of 
the maker for an indefinite time, as its existence is not 
limited, like that of a patent, toa given number of years. 
A great defect in the present Act is undoubtedly the 
absence of any provision for registering trade marks. As 
is observed by Mr. E. Lloyd in his handbook on the law*, 
“By registration no doubt many frauds that are now 
attempted ”—and we might say carried out—“would be 
restrained, and the adoption of such a system would afford 
reasonable ground for giving new legal forms of protection 
to a species of property which would then be recognised 
and defined by a specific enactment.” There is, indeed, a 
“Trade Marks’ Directory ” in existence, but clearly with- 
out the authentic character of an official registration. 


THE FERNDALE COLLIERY EXPLOSION. 
(From our Special Correspondent, ) 
Rhondda Valley, Wednesday night. 

Art the time of despatching my parcel last week about one 
hundred of the bodies of the unfortunate colliers who were in the 
pit at the time of the explosion had been brought up, and since 
then up to the present time some twenty-four more have been re- 
<omeak, and it is supposed that at least forty bodies still remain 
under the falls and in the workings not discovered. On Thursday 
the air in the pit was of the most dangerous character, arising 
from the foul gas and putrifying bodies. Of this I was not at all 
surprised, as some of the bodies brought to the surface were in an 
advanced stage of decomposition. Since Thursday last attempts 
mainly directed to recover the bodies have ceased, as the condition 
of the workings rendered it not only unsafe, but in many cases 
impracticable, to prosecute searches solely with this object in view. 
The explorers had to crawl their way in the dark and with falls 
continually taking place; this was idered i istent with 
safety. A consultation was held among the mining engineers 
present, and after considerable di ion it was determined to 
put the pit in proper working order as the work of exploration 
pr ded. This arr t I have no doubt was delayed owing 
to the desire of the engineers to relieve the minds of the relatives 
of the unfortunate men who were known to be in the pit at the time 
of the explosion. On Friday three horses were found in the workings 
alive, two of them were’securad, but the other ran away from those 
who wished to capture it. The melancholy task of recovering the 
bodies proceeds but slowly, but the four gangs of men now em- 
ployed are working with unremitting energy to remove the debris 
and render the ways safe. The exploring party is now divided 
into four gangs, each being under the command of a mining engi- 
neer. The four engineers now engaged are--Mr. Morgan Joseph, 
Rhondda; Mr. Bedlington, Rhymney; Mr. Harrison, Dinas; and 
Mr. Kirkhouse, Bwllfa. Each gang works twelve hours, thus 
affording the others thirty-six hours’ rest. The above arrange- 
ment will be adhered to until the pit has been restored to working 
order and all the bodies discovered, which it is expected will be 
before the inquiry takes place. I could narrate some painful 
episodes which have followed this awful calamity. A miner 
named Thomas, and his four sons, were deposited in the Sardis 
Welsh Independent Chapel, all victims of the late explosion. 
The bereaved wife and mother never recovered from the shock she 
had sustained, and expired on Monday last. I will just narrate 
one more painful case before drawing my report to a close. On 
Weanesday a young girl saw one of her echo buried, another 
on Thursday, and her father and a third brother now lie in the pit 
undiscovered, as well asa young man to whom she was tohave been 
married last Saturday. Poor girl, her loss has indeed been great ! 

There are numerous cases such as the foregoing, but if I were to 
narrate them it would merely be a repetition of such painful and 
distressing circumstances. 

Several meetings have been held in the district and others are 
about to be held, having for their object the promotion of some 
method of obtaining relief for the bereaved sufferers through this 
calamity. Messrs. Davis have been waited upon in order to con- 
sult their feelings on the subject, and it appears that they have 
done all they could for the permanent relief of the sufferers, yet, 
at the same time, they are willing to unite most heartily in carry- 
ing out whatever public kindness might undertake for this pur- 
pose. It is thought it would be too hard for Messrs. Davis 
to bear all the burthen, and that the public should show its 
sympathy and unite in the good work. I may add that it is 
considered there will be sixty-three widows and 120 children 
under twelve years of age, and to raise a fund for their relief, 
similar to that 1aised for the widows and orphans of the 142 
colliers who lost their lives at the Risca explosion in December, 
1860, a sum of £7000 to £8000 will be required, and the well- 
known liberality of the public is such as leads me to believe this 
sum will be readily subscribed. 


PASSENGER ENGINE BY MESSRS. 
STEPHENSON. 

In our impression for the Ist inst. we illustrated the fine engine 
exhibited at Paris by Messrs. Stephenson and Co. on a small scale. 
As this engine was considered by many engineers to have been the 
hand t 1 tive shown in Paris we have reproduced it at 

e 439 to a much larger scale. The dimensions will be found in 

HE ENGINEER for November Ist, page 378. We need only state 
here that the cylinders are l6in. in diameter and 22in. stroke, the 
driving-wheels are 6ft. 6in. diameter, and 13 tons 14 cwt.; 
the total heating surface is 1043 square feet. e ee pecu- 
liarity about the engine is found in the arrangement of the re- 
versing lever. e ordi notched arc is replaced by a scud 
thickened in the middle, so that its upper edge exactly corre- 
sponds with the arc described by the reversing lever. The engine 
can be reversed either in the way, or by turning the screw, 
into the threads of which the ordinary latch-bolt takes, 























“The Law of Trade Marks, kc.” Office of the “ Solicitors’ Journal,” 1865. 





PORTABLE RAILWAY FOR ABYSSINIA. 


QUALI IOUT 


PLAN OF RAILS 


THE following extract from Sir Stafford Northcote’s Blue Book, 
published November 19th, 1867, relating to a military way, 
and the description of it which follows will doubtless prove of in- 
terest to our readers, as the system is decidedly novel andjpractical: 
—‘* 33. In addition to the various papers which have been already 
transmitted to you on this subject, I forward a letter from Mr. 
Hadden, C.E., with its enclosures, respecting a pontoon railway 
which he proposes to lay down. As he states that a copy of the 
— was sent to you by the last mail, the drawing, of which 
only one copy was received, will be forwarded direct to Sir 
Robert Napier.” 

The object sought to be attained by this system is to make a 
permanent way, which shall be so light when required for trans- 
port as to be easily carried by men, and the pieces of which 
shall not weigh more than 50 1b. or 601b., but when laid shall 
be so heavy as not to require ballast to prevent lateral movement; 
and this, to be practical, must be accomplished without much 
fitting on the ground, and likewise without the use of loose 
bolts and nuts. Tubes of sheet iron closed at one end, and fitted 
with clip-pieces to hold down the rail (one of which is rivetted 
fast, but the other made to turn like a door button), are, after 
having being well rammed with sand, earth, or any convenient 
materials, and the end closed, to be used either longitudinally or 
transversely as sleepers. The rails are then put in position, 
the buttons turned and tightened, and all is secure. 

Another method is to use bridge rails in 4ft. lengths, rivetted 
on to the sheet iron cases, but so to project at one end and 
recede at the other as to form a breaking joint. Each piece 
(weight 60 1b.) would then be complete in itself, rail and all, and 
would merely require being joined together by the ordinary 
bridge rail fish-plate, a few tie bars, and at intervals struts 
(likewise cases full of sand), to ensure a continuous line of 
railway capable of wae | moved and removed as often as cir- 
cumstances may require by merely emptying out the sand. This 
latter plan possesses the great advantage o ing both rail and 
sleeper in one, and could not therefore be liable to any accident, 
such as the rails going one way and the sleepers another. 

In our enzraving we have shown a transverse section and plan of 
permanent way constructed on the first-named system. The 
sleepers are of iron about one-sixteenth of aninch thick. The 
whole plan is excessively ingenious, and weil worth the attention, 
not only of the Government, but of farmers and others who may re- 
quire a portable railway. 





LOADING MONITOR GUNS. 


Tar Army and Navy Journal of New York has committed a 
very funny mistake. We all know that it persistently stands up 
for the monitor system, and is by some people regarded as Erics- 
son’s own organ. A little while since it seems that the editor got 
hold of a young cadet who was aware of the real difficulty which 
exists in loading guns in the turrets of the monitors, and had 
invented the flexible rammer, which we illustrate, as a means of 
overcoming the difficulty. The editor was so charmed with the 
notion that, in the fullness of his heart, he has published a lo 
article placing the monitor system in the worst possible light, an 
making certain statements which would have produced unmitigated 
ridicule had they appeared in an English paper. We have only 
room for one or two extracts :-— 

**The confined space in the turrets of our monitors renders the 
operation of loading the guns one of no little difficulty. After 
firing, when the gun has recoiled to its full extent and the port is 
closed, there remains less than a distance of 3ft. between the 
muzzle of the gun and the port shutter; and in this narrow limit 
the rammer is to be worked. Hitherto, either one of two methods 
has been used. The turret may be revolved until the port is on 
the side opposite the enemy, if there be not an enemy on both; 
then, the port being opened, the rammer can be worked through it 
from the outside. This presents several serious difficulties :— 
First, the length of time occupied in turning the turret, opening 
the shutter, &c., before the ramming can be performed; Secondly, 
the exposure incurred if the turret tent be disabled or pre- 
vented from turning, and the gunners compelled to load under the 
fire of their adversaries. The other method is to use a staff in 
three or four joints, one screwing into the other. One joint is 
inserted and pushed “‘home,” a second screwed in and a like 
operation performed, and soon. Both of these methods are thus 
subject to many objections, and either will occupy, on an average, 
very nearly five minutes.” 

Just so, nearly five minutes. Here we have a first-rate 
American authority on such subjects assuring us that the average 
rate at which the 15in. gun in turret can he fired is one round in 
five minutes, twelve rounds per hour. We think our practice bad 
if we cannot fire two rounds in two minutes without trouble from 
our heaviest guns. 

Next as to the rammer illustrated. This consists of a staff con- 
structed in joints, flexible, and fitted in a tube, making at one end 
aturn of 180deg. A slide connected with the end of the staff works 
freely along the tube through a narrow slot. As this slide is moved 
forward it pushes the staff through thetube. The joints, striking 
the curve of the tube, bend with it until they leave the tube, and 
are thence propelled in a directly contrary direction to that in 
which the slide is worked: The slide may be worked either by the 
revolution of a screw fastened to the tube and passing through the 
slide, or by means of a ki endless chain and a wheel. By re- 
versing the motion which throws the staff out of the tube into the 
gun, it may be withdrawn. If, then, as in Fig. 2, the tube B be 








i connécted 
one-fifteenth the size of the cog- 
wheel n, (in diameter); one revolution of the 
latter giving fifteen revolutions of the former 
ired speed can be obtained. Other- 
wise the staff can be worked as in Fig.1. A 
chain connected with the slide p passes 
ward over the wheel G at the end of the slot; 
ing around the large wheel F, 


to the end point ofthe staff. The wheel being 
turned in the direction of I throws the slide 
forward, and a contrary motion, as before, 
brings it back. Fig. 3 gives the plan of single 
joint; Fig. 4, a cross section; Fig. 5, an 
elevation. 

The week following the publication of this 
article a communication, signed ‘‘ Monitor,” 
appeared in the Army and Navy Journal, 
not as @ letter however. “Monitor” and 
Ericsson are evidently one and the same. 
** Monitor” is not pleased at the slip commit- 
ted by the Army and Navy Journal, and 
abuses cadet Walker’s design roundly, ons 
objection to its use being that the turret is 
not high enough to let it be worked. Into 
the details of this article, which is written in 
the editorial ‘‘we,” it is unnecessary to 
enter. No attempt is made to dispute the 
statement that the average time of loading 
a gun in a monitor turret in action is 
five minutes. The whole winds up 
with a lament, that men _ will so 


careful of themselves in action:—“It is 
singular that#while our gallant sailors 
during the war frequently appeared on the decks of the moni- 
tors, within range of the enemy’s fire, they never seemed 
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satisfied, when inside, unless they were hermetically sealed up— 
hence the objectionable ramrod, the “staff in three or four joints.” 
“Monitor” evidently said to himself, “* Why on earth won’t the 
cusses stand outside the turret and load ?” 


MR. ASHCROFT’S NEW RAIL. 
IN our last impression we described at some length a new rail 
with which the Charing Cross Railway is to be laid. We are now 
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enabled, through the courtesy of Mr. Ashcroft, to give an engraving 
of this compound rail, which will be laid, in the first instance, 
upon longitudinal sleepers, for which the pattern is best adapted. 
It will also be used, however, on transverse sleepers at the usual 
width. This rail appears likely to answer every purpose of heavy 
traffic with certainty, and is free from the objections which may be 
urged against solid steel rails. 








A New R1r.z.—It will doubtless prove interesting to a large 7 
portion of our readers to know that a new rifle, invented by 
Major Fosbery, V.C., whose breech-loader we illustrated last 
week, is about to be brought out. This time the inventor has 
devoted his attention chiefly to the rifling and ammunition, and we 
await the result of the swials of the new gun with much interest. 
Street TRaMWAYS IN LIVERPOOL.—It seems likely, from the 
action already taken by some of the principal traders of Liverpool, 
that a street tramway system for that town will be sanctioned b 
Parliament in the present session. Last year the scheme pro 
was resi by one of the shop-keepers of Bold-street. This 
ear the promoters of a scheme substar tially the same as that of 
last ear have given notice of application for a bill but, deferring 
to their opponents last session, they avoid Bold-street. The 
traders are now alarmed and have held an influential meeting this 
week, at which they have passed resolutions to the effect that a 
street tramway is desireable and icable, and that it should by 
all means embracefBold-street in its course. A committee has been 
appointed to promote the objects of the resolutions. 
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SPECTRUM ANALYSIS. 

Tuts branch of science being quite in its infancy and in a very 
transition state, no treatise summarising all the discoveries made 
in spectrum analysis up to the present time, has yet been pub- 
lished. Much of this scattered information was given concisely 
in four lectures, delivered a short time ago at the Royal Insti- 
tution, by Professor W. Allen Miller, F.R.S., treasurer to the 
Royal Society. The following particulars respecting spectrum 
analysis contain here and there a portion of Professor Miller's 
lectures in a condensed form :— 

A prism held in a sunbeam, and made to throw the colours of 
the rainbow upon an adjacent wall, does not give the solar spec- 
trum optically pure, or sufficiently well defined for the purposes 
of spectrum analysis. To overcome this difficulty the “ spectro- 
scope” was made, by which the different rays in white or any 
other light are well separated from each other, and produce a 
spectrum in all respects clear and sharp. 

The principle of construction of the spectroscope is shown by 
the accompanying diagram. A, B, Fig. 1, is the circular top of a 
brass stand, with a 
glass prism placed 
thereon. C is a 
source of light send- 
ing rays through a 
narrow slit down the 
tube C, D. The 
lens D is at such a 
distance from the 
slit, that the light 
is thrown in parallel 
rays upon the prism, 
which decomposes 
the beam in the 


Fig. 1. 





E apart. y are 
not then thrown upon an ordi screen, but upon the retina 
at the back of the human eye, which is far more sensitive to 
rays of light than any artificial screen which can be made b 
man. To throw them into the eye the telescope G, H, is wal, 
This tube G, H, has the power of motion round the prism, but 
the other two tubes E, F and C, D are fixed. At E, there is a 
brilliantly illuminated micrometer scale, the image of which is 
thrown upon the side of the prism, and reflected into the tube 
G, H, so that the observer at H not only sees the spectrum, but 
a brilliantly illuminated scale by which he can measure the rela- 
tive distance of different parts of the spectrum. 

Sometimes it is desirable to examine two spectra at the same 
time. This is done by placing the second light at K, Fig. 1, and 
reflecting it into the upper half of the slit in C, FIC.2 
D, by means of a minute prism. is arrange- wi 
ment is better shown in Fig. 2, where A, B is A 
the slit, with the ordinary light in front of 
it entering through the space F, B. The rays 
from the second source of light enter the prism 
in the direction K, and are reflected from 
the side of the prism E into the slit, so that y_ 
the two kinds of light travel one above the 
other, down the tube C, B, Fig. 1, and the 
observer at H sees two spectra, one above the 
other, as well as the brilliantly illuminated 
micrometer scale for measurement. 

The spectrescope itself is shown in Fig. 3, 
where P represents the flint glass prism, rich 
in lead and of high dispersive power, sup- 
ported on the brass tripod F, and retained in 
its place by the spring C. Hollow prisms, —t 
filled with bisulphide of carbon, are also 
sometimes used. A, is the tube with the slit and lens for 
parallel rays. The width of the slit is regulated by the screw e, 
the slit itself, with small prism for double spectra, being shown 
in Fig. 2. Screws for adjusting the axis of the telescope are 
shown at a and 6, Fig. 3, and by this arrangement any part of 
the slit E, can be brought into the centre of the field of vision. 
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When the telescope has been properly adjusted for the examina- 
tion of the spectrum, the tube C, with its scale, is moved until it 
is placed at such an angle with the telescope and the face of the 
prism, that when a light is transmitted through the scale the 
image of the latter is reflected into the telescope. This image is 
rendered perfectly distinct, by pushing in the tube which holds 
the scale nearer to the lens in C, or withdrawing it to a greater 
distance, as may be required. The lines of the scale can then be 
employed for reading off the position of the dark or bright lines 
of the spectrum. By turning the tube C round upon the axis 
of the tripod any particular line of the scale can be brought into 
coincidence with any desired line of the spectrum. Stray light 
is excluded by covering the stand, the prism, and the end of the 
tubes adjoining it, with a loose black cloth. E, D are two Bun- 
sen’s burners, for the ignition of the salts to be examined in the 
spectroscope. : 
Spectroscopes may, for particular 
or more refracting prisms, but for ordi use a single prism 
with a refracting angle of 60 deg. is cient. This prism, 
which may be an inch or more in height, must be placed so that 
the light which falls upon its first face shall form with that face 
an angle equal to that which the issuing light makes with the 
prism after it has undergone refraction. When the prism is 
placed in this particular position, the entire ray of light deviates 
* less from its original direction than in any other. Consequently 
by turning the prism upon its axis gradually it is easy to find 
the required position. The fine lines are more easily perceived, 
and the whole spectrum is more accurately in focus at the same 





time when the prism is thus placed in the position of minimum 
Jeviati 


For observations with the it is not necessary that 
the t at B should possess a high magnifying power. One 
with ic object glass of 9in. or 10in. focal length, and 
oe ifies from 4in. to 8in. or 10in. diameters 
will be amply sufficient for ordinary purposes. 

The slit at ¢, in the illuminating tube A, is to be accu- 
rately, in the focus for rays of the lens in front of the 
prism, which lens may have a focal distance of 10in. or 12in. 

The reflecting prism for obtaining the second is a 
rectangular one, and should cover one-half of the slit at ¢. 

Such is the spectroscope proper, an instrument which is now 
of such great Bs nye sere value. But for certain purposes, 
especially to exhibit spectroscopic phenomena to large audiences, 
it is necessary to be able to trum 
upon a large screen, instead of directly into the eye of an ob- 
server. This is accomplished as shown in Fig. 4. In this diagram, 
E is an electric lamp, with a double convex lens in front at /. E 
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A 
shows the position of the charcoal points in the lamp. §, is a 
narrow slit, allowing a thin beam of light to pass through, and 


this slit can be opened or closed to any extent by means of a 
screw. W. W, is the screen, which may be of white paper. In 
arranging the lamp for use the A, B, upon which the 
whole apparatus stands, is first pointed direct at the screen, and 
an image of the slit S is brought to a focus upon the screen by 
means of the lens C, which is moved backwards and forwards 
till the right point is found. The board A, B, is then twisted 
round, lantern, lens, and all, away from the screen to the position 
shown in the cut. The prism p' is then introduced, which 
decomposes or unrolls the ray of white light into its consti- 
tuent colours, and refracts them once more upon the soreen. If 
the spectrum thus produced should not be long enough, a second 
prism p? may be introduced. This simply pulls the rays still 
further apart, so throws a longer spectrum upon the screen, but 
one considerably diminished in brilliancy, because the same 
quantity of light is spread over a larger space. Moreover, a 
ee of it is lost in passing through the second prism. A 

ttery power of forty Grove’s cells is the lowest that can con- 
veniently be used to produce the n amount of light in 
the lantern, and when the electric light is thus produced in a 
darkened room its spectrum is projected upon the screen. The 
upper piece of hard charcoal should be pointed as usual, but the 
lower one should have a depression or Leaer in apex to receive 
any chemical salt which can be vaporised by the intense heat 
and its spectrum thereby obtained. It is usually desirable to 
put in fresh charcoal points for each different substance thus 
ignited, otherwise the spectral lines of some of the salt previously 
used will also be cast upon the screen, thus producing confusion. 

Sometimes it is desirable to throw a good sharp spectrum upon 
a screen in such a manner that it may be photographed. This 


may be simply and easily done, as shown in Fig. 5. In this cut 
A is a slit one 

inch long and 

FIC.S one-fiftieth of 


an inch wide, in 
B the shutter of a 
A _ darkened room. 
e A, B, is a tube, 
say, two feet 
long, with a 
common or 
_ -. 0 f achromatic lens 
of"12in. focal length at B; the lens is thus at twice its focal length 
at B. The focal length of any common ifying lens can be 
ascertained by bringing the image of the sun to a focus with it upon 
a sheet of paper, and the distance from the lens to the paper is 
the focal length. Cis the prism; a common one of any kind 
well polished will do, and it must be placed one or two inches 
from the lens in the position shown in the cut. With this 
arrangement the spectrum of any light allowed to shine through 
the slit will be thrown upon the screen or photographic plate 
D, E, which will be two or three feet from the prism. If the 
prism and screen be closed in with a box, a photographic slide 
fitting in at the back D, E, a spectrum camera will be made, 
rendering the dark room and shutter unnecessary, as no light 
can get at the plate without first passing through the slit A in 
the tube. This is a simple way of obtaining a tolerably sharp 
spectrum, and can easily be fitted up in a homely way. A more 
perfect arrangement for producing spectra for photographic pur- 
poses will be described further on] ~ PSS 
FIu.6. 
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spectrum of the 
rays of the sun. Invisible rays, which can be but 
not seen, fall over the space a long way to the left of the extreme 


known as the 


use the expressions “ rays of light,” “rays of heat,” and “ays of 
chemical action,” to denote al of the spectrum is meant. 

Yet the three terms just qu and often used, must not be 
allowed to convey a false im ion that there is some very 
essential difference between eso thoes parts of the s . 
Theory points out, and it is generally believed, though not abso- 
lutely proved, that light is simply the vibratory or wave move- 
ment of an infinitely elastic fluid, called, for want of a better 
name, “ether.” The white light of the sun consists of such 
waves mixed up together, but by means of the spectroscope such 
waves are separated and onal out upon a screen for examina- 
tion. In what, then, consists the differences noticed in the 
spectrum? It is believed, and many experiments tend to con- 
firm the belief, that the difference is simply one of wave length, 
that the shortest waves fall at the extremity of the extra-violet 
portion of the spectrum, and that the waves increase in length 
all the way down to the extremity of the extra-red. The shorter 
the waves are the quicker they vibrate. There is thus on this 
theory no essential difference between radiant heat and radiant 
light. The reason we cannot see with our hands is that the 
nerves in our hands are made so as to be sensitive only to the 
long heavy waves of radiant heat; and the reason we see with 
our eyes is that they are furnished with nerves sensitive only to 
shorter and quicker rays than the extra-red. The reason we 
cannot see the extra-violet rays is that our eyes are not made 
sensitive enough for the excessively short and rapid vibrations. 
When the heat of each part of the spectrum is measured by a 
delicate ne ya tog it is — that the heat at the 
extra-violet end is least, but it keeps on increasing nearl 
down to the end of the extra-red. hil the orange part of 
the spectrum is reached the heat of the rays is scarcely 
ciable, and eight-ninths of the whole heat of the spectrum is in 
the invisible extra-red rays. Such, briefly, are the leadi 
features of the spectrum of solar light, a subject which wil 
receive more detailed notice in some articles on photography 
shortly to be published in Taz Enorvgzr. The visible rays only 
now chiefly require notice. 

The spectra seen in the spectroscope may be divided into 
three t classes. First, into the spectra wn off by white 
hot solid bodies A spectrum of this kind is shown in No. 1, 
Fig. 6, except that such spectra have no dark lines like those 
represented in the cut, but they are continuous, showing all the 
colours of the rainbow, gradually blending into each other. The 
second class of spectra are those produced by gases, as in No. 4, 
Fig. 6, where the spectrum of the metal lithium is shown, when 
changed by intense heat into a state of vapour or gas. The 
peculiarity of this class of spectra is that they show bands of 
light upon a dark ground. Lastly, light may come from a 
luminous body surrounded by 4 us envelope. Then a 
luminous spectrum crossed here and there by bands is the 
result, as shown in No. 1, Fig. 6. 

The sun, it will be seen, is revealed by I rchenaieiite to be 
a luminous body, throwing out rays of all ibilities, but 
surrounded by a gaseous atmosphere, which absorbs some of the 
rays, thus producing the dark lines seen in the solar spectrum, 
Fig. 6, No.1. No. 2 in the same diagram is the spectrum of 
potassium ; No. 3, that of sodium; No. 4, lithium; 5, rubidium; 
6, cesium; 7, strontium; 8, calcium; and 9, barium. These 
metallic a are obtained by igniting any of the salts of the 
metal in the flame of a Bunsen’s burner and examining the light 
with a spectroscope. 

When a sodium flame is held in front of the slit of an electric 
lamp whilst the latter is casting a con 
tinuous spectrum upon the screen, a dark 
band is cut in the yellow portion of the con- 
tinuous spectrum in exactly the place —_ aD 
the screen where the yellow sodium line 
D would have been seen had no other light 
been present. Hence it was concluded 
that ignited vapours have the power of 
absorbing light of their own wave length, 
and the dark line D always seen in the solar 
spectrum is caused by sodium in the atmo- 
sphere of the sun. 

As spectroscopic discovery thus wid 
its foundations, a standard map of the spec- ————— .. Fs 
trum, to which all observations could be ree === 
ferred, became a necessity. 
spectrum with its lines, was mapped on a 
large scale by many, among others by 
Kirchoff. 
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A train of five or six prisms, one behind ————— 
the other, was used in nee of ode aE 
prism, in the spectroscope tor mapping 9 a: :- =F 0. re 
lines in the solar spectrum. The brillancy = 
of the light of the sun renders so much dis- —————— a 
ive power in the instrument available, 
ee epee che ay hog ——— 
number of prisms must be reduced. Fig. m? 
shows asinall portion of Kirchof's dead St, 
wing, includi part 
extending from to b, Fig. 6, No. 1, 
and he states that for every bright line —————— 
in the spectrum of iron is a corresponding bright line in the 
solar spectrum. Seventy such lines occur between D and F, and 








2 contained in the there are seventeen 
such lines indi the mark Fe. strong lines near 5, 
marked i with the brilliant lines in the 

ium. Chromium ond witted cleo sive laws 
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composite or absorption spectra, produced by the superposition 
of this second class of spectra upon the first. 

Professor Miller, in his lecture on the second class of spectra, 
said that a substance in the gaseous condition gives a very 
different spectrum from the one it produces ina solid or liquid 
state, because in the latter case the particles are fettered by 
close association with each other. In the gaseous condition the 
particles, instead of attracting, repel each other, and by the fact 
of their being raised in temperature acquire energetic motions of 
their own, throwing the surrounding ether into waves, and pro- 
ducing bands of light upon the screen. He then placed a piece 
of iron on the lowest of the charcoal points in the electric 
lamp, and obtained its spectrum, which at first was feeble but 
gradually increased in brilliancy, because iron requires a 
high temperature for its volatilisation. It is the same 
nickel, which was next vaporised, and produced brilliant lines 
in the green part of the spectrum. Chromium gave brilliant 
bands in the blue. These three metals cannot be volatilised in 
the flame of the Bunsen’s burner, although the latter is hot 
enough to volatilise the metals of the earth, alkalies, and most of 
their compounds. A few compound substances may be heated 
to atemperature which volatilises but does not completely decom- 
pose them, and then they exhibit peculiar spectra. Thus, if 
chloride of sodium or chloride of potassium be volatilised in an 
atmosphere of chlorine, the characteristic spectra of the metals 
‘themselves will not be seen. The compounds of copper resist a 
higher temperature than most others without decomposition, so 
~ most easily observed. 

For a long time it was supposed that whatever the temperature 
employed the same substance always gave the same spectrum. 
An elementary body may be subjected to a wide range of 
temperature without change in the spectrum, but at a greater heat 
still, new and always more refrangible rays make their appear- 
ance. The new metal thallium, for instance, discovered by Mr. 
Crookes by means of spectrum analysis, usually gives a single 
strong band in the green; but when the electric spark from an 
induction coil is sent between two thallium wires the intense 
heat renders a series of other bands in the violet visible. 
Lithium shows only a very beautiful crimson band at moderate 
temperatures; more heat renders a faint line in the orange 
visible, and the heat of the voltaic arc produces an additional 
brilliant band in the blue, which was first seen at a lecture at 
the Royal Institution, by Professor Tyndall. 

Compound bodies when exposed to intense heat are usually 
decomposed. It has been observed that the spectrum of a 
compound body generally exhibits a series of broad bands; but 
elementary bodies give spectra consisting of sharp, narrow, 
bright lines. 

The spectra of the gases are, under ordinary circumstances, 
very faint, and for spectroscopic purposes the best method of 
observing them is to enclose them in a Geissler vacuum tube, 
and ignite them by the electric discharge. A broad tube the 
same size throughout its length, with platinum wires at each 
end, is not suitable, because then the light is too much diffused. 
They should be constructed of the shape shown in Fig. 8. C,D 


im FIC.B. 2 
E < ia." = * i? F 
ai Y_LA a 


are two bulbs connected by the narrow tube A, B. Two piece 
of aluminium wire E, F are melted into the hollow bulbs to 
introduce the discharge from the coils. When this is passed 
through the tube which contains a small portion of the gas to 
be examined, the two bulbs are feebly illuminated, but the gas 
in the narrow tube A, B glows brilliantly, and can be easily 
examined by the spectroscope. By this arrangement the red 
light of hydrogen, the-violet light of nitrogen, and the spectra of 
any of the gases are readily produced. 











In some cases the same gas will give two entirely different 
spectra. Thus the coil discharge, when sent directly through a 
nitrogen vacuum tube, will make the gas give one spectrum; but 
the discharge from a Leyden jar will by its greater heat cause it 
to give another. Sulphur and selenium give likewise different 
spectra at different temperatures. This fact has been the cause 
ot much speculation. It has been supposed that the substance 
which gives the bands at a high temperature is not the same as 
that which gives the bands at a lower temperature. Some 
suppose that nitrogen is a compound gas, which is decomposed 
by the intense heat, and so gives two different spectra; if so, re- 
combination instantly takes place, for nothing but nitrogen can 
afterwards be found in the tube. Professor Stokes suggests 
that the atomic vibrations are changed by the change in tempera- 
ture. The latter seems the most probable solution of the 
question, which, however, is at present involved in mystery. 

There is another curious fact with respect to the spectra of 
gases. A notable quantity of one gas may be added to another, 
yet the spectrum will only be that of the predominant gas. It 
is not so with solids. If two metals be mixed in no matter what. 
proportions both of them will show their characteristic lines in 
the spectrum. 

Several new metals have been discovered solely by the aid of 
spectrum analysis. Bunsen, in examining spectroscopically the 
water of the Durkheim springs, found some red and olue lines 
which he had never seen before. The water contained but 
three or four grains of the substance producing these lines to 
the ton, yet he procured a large quantity of the water, boiled it 
down, and succeeded in isclating the two metals. One he called 
“vubidium,” because it gave a bright double line in the red, and 
the other he natned “coesium,” because it gave two brilliant 
lines in the blue. Mr. Crookes next discovered thallium, which 
is now produced in large quantities, and some masses of it have 
been made weighing 301b. In some respects it much resembles 
lead, and recently carbonate of thallium has been employed with 
success by M. Lamp, in the manufacture of optical glass. The 
last new metal discovered by spectrum analysis is “ indium,” 
which gives indigo blue bands. It is a substance scarcely pro- 

curable at present, although there was a pound weight of it in the 

Paris Exhibition. Professor Miller, at the Royal Institution, 
showed the spectrum of indium, and was indebted to a friend, 
Professor Varrentrapp, for the piece of metal, the latter gentle- 
man sacrificing half his edie for the purpose. 





EXPERIMENTS WITH THE Mackay Gun.—During the week some 
further experiments were made on the beach at Crosby, near 
Liverpool, with the Mackay windage gun. The battery consisted 
of an Sin. and a 6in. gun, and there were two targets composed of 
iron plates bin. in thickness, and backed by large pieces of timber. 
The first shot fired was from the 6in. gun, with a cylindrical steel 
bolt of 821b. weight, and with a charge of 121b. The penetration 
was complete, the bolt being carried several hundred yards past the 
target. Several shots were ‘—- fired, also from the 6in. gun, at 
different elevations, for the purpose of testing the range and 
accuracy of aim. A cast iron bolt weighing 721b., and a charge of 

12 lb., were used, and the ball was carried in some cases 5000 or 6000 
poor distance. Experiments were afterwards made with the 8in. 
gun. 
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ratus for p 4th September, 1867. 

2687. cr. Wasaa When, Laws, Yorahre “ Improvements in sewing ma- 

chines.”—24th September, \ 











2738. ALFRED = and CHARLES —— Bradford, Yorkshire, 
“Impr n the tof linen or cotton fabrics in 
crier to afapt them {0 she manufactare of certain of wearing 


apparel "—28th 1367. 

2844. THOMAS NELSON, Hope Park, Edinburgh, “ Improvements in preparing 
the surfaces of paper yn material for drawing purposes, and in the 
app'ication of the same to and other kinds of printing.”—9th 
October, 1867. 


| 2905. DANIEL PIDGEON and WILLIAM MANWARING, Britannia Tronworks, 


Banbury, Oxon, “ Improvements in oe and mowing machines. 

2919. JAMES CUBITT, Claremont-place, I. h-road, Brixton, Surrey, 
“ An improved process and composition for the preservation from decay of 
stone, brick, plaster, metal, and other substances, and for hardening or 
glazing their surfaces, so as to prevent smoke or dirt from adhering to them.” 
—17th October, 1867. 

2921. JOHN HALE, Stamford-street, Sarrey, “‘ An entwining gaiter or spiral 
legging. 

2929. JAMES STEWARD and HENRY SMITH, Clayton-le-Moors, Lancashire, 
“ Improvements in steam boilers.” —18th October, 1867. 

»956, JEAN CLAPIER, Paris, “ Improvements in the manufacture of pillows, 
mattresses, feather beds, seats, cushions, and other similar articles.”—21s¢ 
October, 1867. 

2963. CHARLES RITOHIE, Victoria-road, Pimlico, London, ‘‘ Improvements in 
tobacco pipes.”"—2znd October, 1867. 

2983. HENRI a ST. MARTIN, Bolsover-street, Marylebone, London, “ Im- 

ing transparent or partially transparent glass.” 





im or 
2985 JAMES THOM and ALEXANDER MACLURE, Glasgow, Lanarkshire, N.B., | 


of ornamental fabrics.” 





“Impr in the 


2987. JOHN ELLISON and JOSEPH STIRK, Leeds, Yorkshire, ‘‘ Improved means 


and apparatus for economising fuel and consuming smoke in steam boilers 
and furnaces.” 

2989 GEORGE OLNEY, Brooklyn, New York, U.S., “ Improvements in the 
manufactare and storing of illuminating gas, and in apparatus employed 
therein.” 

2991, HENRY ADCOCK, Woodville, ————— i Improvements in kilns for 
barning pipes, tiles, bricks, pots. and earthenw: 

2993. HENRY RITCHIE, Billiter-street. London, “ ys in carriages.” 

2995. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in apparatus for transmitting and multiplying motive power.”—A 
communication from Francois Jobard, Boulevart St. Martin, Paris. 

2997. CHARLES WEIGHTMAN HARRISON, Oberstein-road, Clapham Junction, 
Surrey, ‘‘Improved means of p in boilers and other 
vessels in which water is heated.” — 2th ( October, 1867. 





3074. FREDERICK TEW, Castle-street, Falcon-square, London, ‘‘ Improvements 
in drawer suspenders and brace fastenings.”—3lst October, i867. 

3075. RICHARD BROWN RODEN, Usk, Monmouthshire, “ Improvements in 
breech-loading fire-arms. 


EON, Bolton-le-Moors, Lancashire, ‘‘ Improvements in ma- 
ae in getting coal, stone, and other minerals, and in apparatus 


sort, Huon HUGH HUNTER and GEORGE SCROGGIE HUNTER, Liverpool, ‘‘ Improve- 
ments in the construction of hats and caps.” 


3078. GEORGE HAYORAFT, Lombard-street, London, ‘‘ Improvements in appa- 
ratus for filling flasks, canisters, and other receptacles with ae 


3079. JAMES Gaaoun, ¢ Glasgow, oe -- ~ “ Improvements the 
~Ist N 

3080. SAMUEL he B ard ‘ALFRED eae Coitege hi, Ca Cannon-street, London, 

rehes, bridges, cofferdams, 


in the 
wena ond atch lite structures, and in the floors aud roots of baidinge, 
and floors in other situations.” 
3031. JOHN WRIGHT and MICHAEL BARKER NAIRN, Kirkcaldy, Fifeshire, N.B., 
“Tm 


Lanarkshire, N.B., “Improvements in 
‘and in the means employed therefor.” 
-place, City-road, London, “ Improvements 
in shades for gas and other lamps, and in the mode of fitting or applying the 
same 


3085. ALFRED GEORGE AVENELL, Bethnal Green, London, “ A new or im- 
proved trame or support for packing or ren, bottles in cases, together 
with a new or improved hinge for boxes and cases. 

3088. RICHARD PARRY, Newtown, Montg - *E its in corsets.” 

3049. JAMES JOSEPH HICKS, Hatton-garden, ‘London, “Improvements in the 
manufacture of backs and handles for brushes.” 

3090. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improvements 
in apparatus for producing motive power.”—A communication from William 
C. Stiles, Nevada, California, U.S. 

3091. THOMAS BUTLER CUTTS, Wilford, and FRANCIS WILLIAM BROOKSBANK, 
Nottingham, “ Improvements in the manufacture of lace in twist lace ma- 
chines.” 











3092. WILLIAM COOKE, Jermyn-street, London, and WALTER FRANCOIS, Dorset- 
street, Clapham, Surrey, “ Improvements in mats and matting.”—2nd No- 


3093. JAMES ORR, Glasgow, Lanarkshire, N.B., “ Improvements in doubling, 
folding, or plaiting woven or other web fabrics, and in the machinery or 
apparatus employed therein or connected therewith.” 

3094. CHARLES RILEY, Whetstone, near Leicester, *‘ Improvements in tubular 
bo‘lers.” 

3095. WILLIAM DAY, Westwood Park, — hill, Kent, “ Improvements in 
the mode of applying metal sh p ships with iron fasten- 


309. JAMES FRASER and GEORGE DUNCAN, Liverpool, ‘‘ Improvements in 
counter-check books. 

3097. WILLIAM DICKINSON, Leeds, Yorkshire, ‘‘Improved means of joining 
jJeather or other material in the constructing er repairing of straps or driving 
belts for machine 

3098. REUBEN ACKROYD, Halifax, and GEORGE HopGsoN, Bradford, “Im- 








3003. GUSTAV JULIUS GUNTHER §' Middl 6. its in 
plating or protecting ships of war, pn tg and other like structures, 
and the manufacture of the plates employed therefor.” 

3005. WILLIAM ROBERT LAKE,S g3, a. London, 
* Improvements in carpet linings and in hi facturing the 
same.”—A communication from George Welkiegen. Chipman, Boston, 
Massachusetts, U.S 

3007. THOMAS STENNETT, Strand, London, ‘‘ Improvements in dressing and 
other bags.” 

3009. ALSXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Improvements 
in apparaius for the manufacture of postage stamps and other labels, and for 
reproducing designs ou payer or fabrics, and in the preparation of engraved 
surfaces to be used therefor.”—A communication from Eugene Bordes, jun., 
Boulevart St. Martin, Paris. 

3011. BENJAMIN COOPER, Frome, Somersetshire, ‘*‘ Improved machinery for 
removing knots, burls, and other extrane us substances from woollen cloth, 
flannel, and other fabrics.”"—25th October, 1867. 

3013. ROBERT CARTER, Leyland, near Preston, Lancashire, ‘‘ Improvements in 
looms for weaving.” 

3015, WILLIAM EDWARD WILEY, Birmingham, ‘‘ Improvem+nt: in holders for 
lead and other marking materials, part of which improvements is also appli- 
cable as holders for other articles.” 

3016. ROLERT MICHAEL LETCHFORD, Three Colts-lane, Bethnal Green, London, 
© Improvements in the it of 

3017 WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“An improved level.”—A communication from John Webster Cochran, 
N:w York, and Charles Wells, Bridgeport, Connecticut, U.S. 

30/9. FRANCIS MONTAGU SMITH, Waltham Abbey, Essex, ‘‘ Improvements in 
the manu‘acture of armour plates.” 

3021. JOHN BROOKS. Bristol, “ Improvements in obtaining motive power, and 
in ap aratus employed therein.” 

3023. WILLIAM KENDALL, Percy Main, Northumberland, “ Improvements in 
locom tive engines. 

3025. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Improve- 
ments in steam generators.’—A conmunication from S. Lloyd Wiegand. 
Philadelphia, Pennsy!vania, U.S.—26th October, 1867. 

3027. WILLIAM PAYNE and ALEXANDER BLACK FRASER, Liverpool, “ Im- 
provemenis ap. licable to ships’ and other pumps.” 

30 1. WILLIAM EDMOND DF BOURRAN, Rue Hustin, Bordeaux, France, ‘* Im- 
proverents in evaporators for concentrating saccharine fluids.” 

3033. CLINTON EDGCUMBE BROOMAN, Fieet-street, London, ** Improvements in 
the manufacture o lace.”—A communication from Desire Sival and Leon 
Sival, Roubaix France. 

3035, JOHN GLOVER, Sekforde-street, Clerkenwell, London, “* Improvements in 
furnaces for steam boilers and other uses.” 
3037. THOMAS BENNETT, Bir h “ Impr 

spoons, forks, and ladles.’ 

3039. The Hon. HERBERT GEORGE PHILLIP MEADE, Belgrave-square, London, 
**Improvements in fire-arms and ordnance aad in projectiles therefor.”— 
24th October, (867. 

3043. GRAHAM WILLIAM BENTHAM EDWARDS, Bredficld, Suffolk, * Improve- 
ments in machines for dibbling and dropping seed and corn: 

3045 KDWARD THOMAS HUGHES, Chancery-lane, London, *‘ Improvements in 
machines for twisting lines, cords, ropes, and cables, and hanking and coiling 
the same.”—A commanication from Chauncey Orrin Crosby, New Haven, 
Connecticut, U.S. 

3047. WILLIAM WISHOP and BENJAMIN BURNINGHAM, Pratt-street, Camden 
Town, Lon:on, ** improvements in apparatus for preventing effluvia entering 
tanks or cisterns from the waste pipe.” 

2049, WILLIAM PEACOCK SAVAGE, Hilgay, near Downham, Norfolk, “ Im- 
provements in machmery for excavating, raising, and depositing soil.”— 29/h 
October 1867. 

3051. GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, “ An improved 
mode 0! preventing incrustation in and removing it from steam boilers.”—A 
communication from Josiah Johnson Allen, Philadelphia, Pennsylvania, 
U.S. 

3053. JAMES FEATHER, Howarth, near Keighley, Yorkshire, “‘ Improvements 
in = applicable to cap frames, employed in spinning worsted or other fibrous 
subs: ances,” 

3055. JOSEPH BEVERLEY FENBY, Birmingham, “Improvements in valves for 
hydraulic presses and for other purposes.” 

3057. FREDERICK PIERCY, Somerset Chambers, Strand, London, “ Improve- 
ments in the method of tinting or colouring photographs, engravings, water 
colour and other drawings, or porcelain.” 

3058. JOHN HENRY JOHNSON, Lincoin’s-inn-fields, London, ‘‘ Improvements in 
racks or holders for whips, canes, and other like articles.”—A communication 
from Edward Richmond, New York, U.S. 

2059 Right Hon. JAMES EARL OF CAITHNESS, Hill-street, London, ‘‘ An im- 
proved mode of and apparatus for cleaning boiler tubes.”—30th October, 1867. 

3061 CHRISTOPHER JOBSON, Newcastie-on-lyne, and JOHN JOBsoN, Poplar, 
London, “ Improvements in screw propellers.” 

3062. ROBERT CLEGG, Islington, ** Improvements in the construction 
of pumps.” 

3063. WILLIAM HALL, Ashton-under-Lyne, Lancashire, JOHN WKEN and 
JAMES BRANDWOOD, Manchester, “‘ Certain improvements in the method of 
casting, forming, or producing toothed wheels gearing to be employed in 

for preparing, spinning, and twisting cotten and other fibrous 
” 


substa 

3064. WILLIAM SMITH DIXON, Belisle, Ayrshire, N.B., “ A new process of 
producing a blue dye or matter.” 

3064. JAMES TENNANT CAIRD and STEWART ROBERTSON, Greenock, Renfrew- 
shire, N.B., “ improvements in transmitung motive pewer, and in me- 
chanism or apparatus employed therefor.” 

3067. ORMROD COFFEEN EVANS, West Dulwich, Surrey, ‘‘ Improvements in 
digging machinery.” 











s in the manufacture of 








3065. WILLLIAM ROBERT LAKE, \Chancery-lane, London, 
* An improved cap for uj or furniture springs.”—A communication 
from Ambrose Tower, New York, U.S. 

3069. WILLIAM ROBERT LAKE, Chancery-iane, London, 
Bn + nae es pb ae ea 


, distilling, other purposes.”—A communication 
from J — Gentes and J. John po are San Francisco, ee U.S. 

3070, ISAIAH KENDRICK, W. Eo Melani Surrey, ‘* improvements in steam boilers.” 

3071. JOHN W ATKINS, Balsall Heath, Worcestershire, “ tsin axles 
for carr: 

3072. ALEXANDER CHAPLIN, ye London, “An improved portable dis- 
tilling app for resh aerated water from sea water, part of 
— said apparatus is also ap applicable to the burning of hydrocarbon oils for 
other pur, 

3073. DAVID SYKES, Ashton-under-Lyne, Lancashire, “Improvements in ma- 
cbinery or apparatus for decorticating, hulling, or husking pearl barley or 
other similar grain.” : . 








in looms for weaving.” 
3100, ROWLAND BAGULEY, Blackburn, L hire, ** Imp in the 
manufactore of shuttles employed in weaving.” 
3103. THOMAS WRIGHT and ISAAC FOX, Nottingham, *‘ Improvements in ma- 











chinery or app jor producing plain and fancy weavings in bobbin net 
or twist lace machines.” 
3105. JOSHUA KIDD, Paul’s Wharf, London, its in obtaining arti- 


ficial light, and in the apparatus omens ene 

3106. ALFRED VINCENT NEWTON, Chancery-lane, London, *‘ Improvements in 
sewing machines.”—A communication from John Squire Andrews, New 
York, U.S. 

3107. WILLIAM EDWARD NEWTON, Chancery-lane, London, “An improved 
mode of covering steel or iron plates with copper, and manner of arranging 
or disposing such plates.”—A communication from Edwin Turner Ligon and 
Thomas Jackson Foster, Demopolis, Alabama, U.S. 

3108. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“ An improved artificial compound chiefly designed for use as a substitute 
for india-rubber or caoutchouc.”—A communication or Austin Goodyear 
Day, Seymour, Connecticut, U.S.—4th November 

3112. THOMAS WINGATE, jun., Whiteinch, ownuion N. B., “ Improvements 
in anchors.” 

3114, SAMUEL HALL FOSTER and THOMAS BUNNEY, Leicester, “ Improve- 
ments in the manufacture of looped fabric for braces.” 

3118. EDWARD CHARLES VINE, Cox’s-court, Little Britain, London, “ Im- 
provements in stays, corsets, bodices, and riding belts.” 

3122. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Improvements 
in steam boilers.”—. from John Benjamin Root, New York, 
U.8.—ith November, 1867. 


Inventions Protected for Six Menthe ang the Deposit of 
Complete Specifica’ 

3141. EDWARD SEPHTON, Liverpool, “‘ Stopover, in the construction or 
arrangement of blocks so-called —ith , 1867. 

3143. CHARLES HERBERT BRIGHT, pre heer Westminster, London, 
“ Improvements in tramways or railways for streets or roads, and wheels 
adapted to run thereon.”—7th November, 1867. 

3164. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
ay in hinery for setting types.”"—A commun nication from 
Joseph Thorne, New York, U.S —8th November, 1867. 

3192. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
‘‘Improvements in machines for sewing the seams of looped fabrics.”—A 
communication from Edward Elisha Kilbourn, New Brunswick, New 
Jersey, U.S.—11th November, 1867. 











Patents on which the Stamp Duty of £59 has 7 Paid. 

2828. THOMAS JONES, “ Boilers.” —12th November, 1 

3205, ALFRED VINCENT NEWTON, Chancery-lane, London, “ eekes leaks.” 
—24th December, 1864. 

2819 CHARLES MARTIN, Cheapside, London, “ Carriages.”—12th November, 
1864, 

2920. GUSTAVE MAILLARD DE BAYELT and JOSEPH EMILE VIGOULETTE, 
Nelson-square, Surrey, ‘* Fuel.”—23rd November, 1864. 

2384 MICHAEL HENRY, Fleet-street, London, “Carbonising wood.”—18th NVo- 
vember, 1864. 

2848. PROSPER LACHEZ, Brussels, Belgiam, “ Looms.”—15th conte, — 

2850. JAMES BULLOUGH, Baxenden, pear Accrington, Lancashire, ‘ — 
15th November, 1864. 

2x62. JULES AUBIN, Rue du Louvre, Paris, “Grinding corn, &c.”—16ih No- 
vember, 1864. 

2875. HENRY WILSON, Victoria Works, Blackfriars-road, Sarrey, 
ing.”—17th November, 1864, 

2858. MARIE DESTREM, Rue Lamartine, Paris, “‘ Painting.” —16¢i November, 
1864 


864. 
2869. ROBERT GREEN GRIMES, St. George-strect, Ht. George’s-in-the-East, 
London, “ Beer engines.” —17th November, 1864. 


Patents on which the Stamp Duty of £100 has been Paid, 
2788. ROBERT WILLIAM WAITHMAN, Bentham, Yorkshire, and JOSEPH 
WAITHMAN, Manchester, “ Corde, &c.”—t4th November. 1860. 
2789 ees FURNIVAL, Manchester, “ Cutting paper, &c.”"—14th November, 
13860, 
2935 JOHN AMBRIOUS FANSHAWE and JAMES ~ ——e! JACQUES, Totten- 
ham, Middlesex, “* Brushes.”—29th November, | 
3150, WILLIAM CLARK, Chancery-lane, pear tg * Colouring matters.”—22nd 
December, 1860, 
2792. JAMES STEAD CROSLAND, Johnson Brook, near Hyde, Cheshire, *‘ Steam 
enyines.”—1}4th November, 1860. 
2802 ALEXANDER HENRY, Edinburgh, Midlothian, N.B., “ Fire-arms.”—15th 
November, 160. 
2855. WILLIAM Corr, WILLIAM GEORGE ae and EDWARD ome. New 
Basford, near Notti * Lace ast N 
3138. JOHN CHATTERTON, Highbury terrace, and nil a SMITH, 
Pownall-road, Daiston, Middlesex, “ Telegraph cables.”—2ist December, 1860 


* Mould- 








Wotices of intention to Proceed with Patents 

1978. THOMAS CALESS THOMAS, Banbury, Oxford, ‘‘ Improvements in water- 
closet fittings.” —6th July, 1867. 

1993. JOHN JOHNSON and nage SHTXN, Manchester, and GRINDLE RAGG, 
Liverpool, ** I for general purposes, 
bat which is more entemeay applicable for use on board navigable 
vessels.” 

2000. MATTHEW PIERS WATT BOULTON, eon 7. Oxfordshire. ‘* Improve- 
ments in engines worked by the le acriform fluids, 
and in apparatus for producing such fluids.” 

2001. NATHANIEL CLAYTON JOSEPH SHUTTLEWORTH, Lincoln, “ Im- 
provements in slide valves suitable for steam engines.”—8th July, 1867. 

2006. GUSTAVE GABILLON, Rue Jaquelet, Paris, ** A process to prepare and 
preserve paper and tissues with a solution of perchloride of iron, intended for 


stopping the bleeding of wounds.” 
2013. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery -lane, London, 
in hinery for manufacturing cards for combing or card- 
ing fibrous materials.” — A communication from Augustas Bisco Prouty, 
Worcester, Massa: husetts, U.S.—9th July, 1867. 
2018. JAMES EDWARD WHITING, Victoria-street, Westminster, “ Improve- 
menis in suspension bridges and other structures in which girders are em- 


yed.” 
ooo. JAMES SAMUEL HOOD, Vivian-road, near Victoria Park, Middlesex, “ 
provements in life-buoys.” 
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Philadelphia 

2027. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improved appa- 
eee tains © parang en meals, or other substances.”—A com- 
muneation from Horric de la Roche Tolay, Rue &t. Sebastien, Paris.— 10d 


July. 1867. 

2033. JOHN SHARP HENDERSON and JOMN MACINTOSH, Aberdeen, N.B., “ Im- 
provements in the manufacture of cylindrical metailic cases, and in the ma- 
ehinery or apparatus employed 

2035. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “* Improvements 
in boots and shoes.”—A communication from Edward Heaton, New Haven, 


Connecticut, U.S. 
2040. EDWARD HOHENBRUOK, Park West, Regent's P: “ Impr 


made from Abstracts prepared expressly for THE 


‘The following descriptions are 
BNGHHEER, <6 the epee of her Megjeniye Commistonee oy Patents, 


Class 1—PRIME MOVERS. 
fi et Boe el ne ee om © Wind, and 
‘ater Mills, Gearing, Boilers, 
882. W. E. NEWTON, tte ae aan oe engines.” —A 





~equare 
ments in breech-loading fire-arms.”—11th July, 1867. 

2044, EUGENE HENRI BERNIER, Rue Corbeau, Paris, “ Improvements in safety 
apparatus for raising and lowering persons and weights in mines, applicable 
to other pu 

2046. JAMES HARGREAVES, Appleton-within- Widnes, Lancashire, * * Improve- 
ments in the manufacture of steel and soft iron fram cast iron.” 

‘AM BLACKETT = Oldham, Lancashire, “‘ Improvements in 

machinery , 4 tenoning wood 

2049. GEORGE 1 a Leith, Edinburgh, N.B., “Improvements in steam 
boilers and furpaces.” 


2051. JOHN HENRY JOHNSON, Lincoln's-inn-fields. London, “ Improvements = 
apparatus for cutting or mincing meat, vegetables, and other nces.”. 
A communication from David Lyman, Middlefield, Connecticut, U. S.—i2m 
July, 1867. 

2061. JACOB WALKER, Wolverhampton, “ Imp in the fi 
of clips or spring boxes for railway and other carriages, and in hinery or 
apparatus to be employed therein.” 

2066. HENRY DUKE, Liverpool, ** Improvements in apparatus for reefing and 
furling ships’ square sails.” 

2067. +DWARD THOMAS HUGHES, Chancery-lane + -- hydraulic 
we vent peg.” — A communication from Henry Clarke, Rouen, 


2071. mm Lee NorTON, Belle Sauvage-yard, Ludgate-hill, London, “ Im- 

for drying grain, seeds, malt, spent hops, brewers 

and distillers’ grains, hops, wool, rags, and other materials.”— 13th July, 
1867. 


2091. THOMAS WYLLIE RIDDELL-WEBSTER, Invereighty, Kinnettles, Forfar- 
shire, “ An improved method of loading any number, description, or size of 
cartridges used in breech-loading guns, with safety, rapidity, and precision, 
and with any charge, variable at pleasure.” 

2096. AUGUSTE DE SMET, Ghent, Belgium, ** Improvements in means of com- 
municating motion to the spindles of spinning, — doubling, twisting, 
winding, and other similar machives.”—17th July, | 

2108. "JOuN PALMER, JOHN PALMER, jun., and + ene PALMER, a 

in movable spanners or screw wrenches.”— 














impr 
18th July, 1867. 

21 Mv. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 

in seif-lubri bolsters for spinning machines. mary com- 
aul from Erastus Newton Steere, Providence, Rhode Island, U.8.— 
19th July, 1867. 

2130. JAMES HOOPER, Moseley, W' hire, ** Imp 
—20th July, 1867. 

2137. WILLIAM tDWARD NEWTON, Chancery-lane, London, * Improvements 
im brewing and in apparatus employed therein.”—A communication from 
Whliam Sylvanus Haight, Waterford, New York, U.S. —22nd July, 1867. 

2155. ALEXANDER MELVILLE CLARK, Chancery-lane, London, *' An improved 

ocatiug motion”—A communication from John Berry Page, New 
York, U.8.— 24th July, 1867. 
2174. JOHN oMITH and WILIJAM SCHOFIELD, Baxenden, Lancashire. ‘‘ Im- 
8 in the construction of elastic rollers for squeezing yarns and 
fabrics, — for other purposes.” 

2179. WILIAAM EDWARD NEWTON, Chancery-lane, London, “ An improved 
water and gas meter.”—A communication from Jostiua Mason, Paterson, 
New Jersey, U.S —27th June, 1867. 

2452. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, aan,’ . ‘ Improvements in 
apparatus for the aeration of fresh water obtained by th of sea 
water.”—A jon from M Perroy, Paris. —Bth August, 








in ventilators” 








1867. 

2457. JOHN MACINTOSH, North Bank. Regent's Park, and beg mn Boeeert, 
Lindsey Houses, Chelsea, } , ** imp in springs for boots 
and shoes.” — 29th August, 1867. 

2530. THOMAS COOK, sor ~street. - Kont-road, Surrey, “ Improvements in 
sewing hi Sept 7. 

2628. VENRY MOSES MELLOR, savonme cued, Nottingham, “ Improvements 
in circular knitting trames.”—18th September, 1867. 

2763. WILIAAM MITCHELL, Manch - for 

ing the blades of knives employed in mowing and 4S. “machines.” 
—Ist October, 1867. 

2768. RICHARD HOBBS TAUNTON, Star Tube Works, Birmingham, “‘ Improve- 
ments in the mapufactare of strip or sheet iron for certain purposes.” —2nd 
October. 1867. 











2639. JOHN JAMES, Ebbw Vale, and a ~——y Govilon, ) hshi 


as the rises and falls, and also to be capable of turning 
independently of the governor as the latter so moves. The Second part of the 
invention relates to raising and lowering the cut-off valves of steam and other 


toothed spindle, which is also provided with spiral grooves or threads for giving 
the necessary action by a ra oweyys sliding movewment of the apindle to the 
determine the of closing and range of the valve, 
without altering the point or period at which the valve commences to open. 
893. R. HOWSON, Middiesbro’-on-Tees, “‘ Hot-air stoves for dlast furnaces.” — 
27th March, 807. 

This invention consists, First, in placing in the chamber, in addition to the 
ordinary blast pipes, other pipes through which the air required for the combustion 
of the gas or fuel may circulate, so as to acquire a high Lm ge 
bining therewith. Secondly, in constructing the walls or brickwork 
stove with flues or hollow spaces, through which the air ine etelate for = 
same purpose, Thirdly, in using a sep stove or for heating the 
air for the same purpose. By the aforesaid means the inventor obtains more 
pute cmmounn ens better resalts than heretofore, in an economical point of 





view.—WNot proceeded with. 
897. J. BRUCKSHAW, Oakley afi ‘ills, Stafford, and E. CORNES, Emerson-street, 
Southwark, London, “ Reversing the motion of sieam or other motive power 


”— Dated vith March, 1867 





> so dius caauemah Gh Guecayn 0 cane Goon er ean eee cata by a 
shaft or lever at right angles to, and having a fulcrum coinciding with the 
centre lines of the crank or other shaft, so that the third wheel, by the move- 
ment of its shaft or lever on its fuleram through an arc of a circle, being in gear 
with the fixed and loose wheels described, causes the loose wheel with 
its eccentric or eccentrics to assume a backward or forward position relative to 
the crank or cranks; or by moving the aforesaid lever or shaft into an inter- 
mediate position the valve or valves attached to the eccentric or eccentrics are 
caused to cut off at an earlier part of the stroke; and when the lever or shaft is 
in a central position the engines are stopped.— Not proceeded with. 

906. \ £ aw y Wolstenholme Hall, Lancashire, “ Fire-bars.”—Dated 28th 

iT 

This tovention consists in the application, employment, and use of fire-clay 
in the manufacture of fire-bars, and a!so in the peculiar construction or forma- 
tion of the bars, which the patentee prefers to make in blocks of about 18in. 
long, 6in. deep, and Gin. wide, and to subdivide each block by slots in the 
direction of the tength, so as to form each block into three bars, a piece of clay 

left about the middie of each bar so as to extend across the slots and 
connect all three bars together in the middle for the purpose o: strength. 

915. M. P. W. BOULTON, Tew Park, Oxford, ** rye far receiving motion 
or energy from fluids and imparting tt to them.”—Dated 28th March, 
1867. 

Among the features of this invention are the fellowing:—Rotary instru- 
ments suitable for being worked by water or fluids are constructed according 
to this invention as follows: —A chamber similar in form to the wheel known 
as a re-action wheel is fixed and acts asa —_. it may have several spiral 
passages, or only one. Water ring ander the spiral passage or 
pas ages acquires within the chamber a vertical movement, and issues with 
this movement at the neck or central orifice of the chamber. Passing through 
this dt enters the neck or central part of a whee! which it turns, acting both 
by pressure and impulse. This wheel may have the form of the guides of a 
Fourney ron turbine, when these are made with double curvature, or it 
have the form of a re-action wheel, viz.,a holiow disc with spiral outlet 
passages at the circumference. Another construction of turbine is as follows : 
—Water passes through the guides of a Fourneyron or ouvward flow wirbine 
and issues from them as a vortex. It enters « epiral revolving chamber 
similar in form to that which acts asa guide in the inward flow turbine. It 
issues from an orifice at the end of this spiral chamber, which may have the 
form of the ae vein causing the spiral chamber to rotate. A revolving 











ip the 8, bars, and other articles of ‘ ‘ron, 
and in. the apparatus employed ene _ 

2844. THOMAS NELSON, Hope Park, Edinburgh, ‘‘ Improvements in preparing 
the eur‘aces of paj or other material for diawing purposes, and in the 
application of the same to lithographic and other kinds of printing.” —9th 
October, 1867. 

2927. EDWARD THOMAS HUGHES, Chancery-lane, London, ‘‘ Improvements in 
the manufacture of hats and bonnets, and in apparatus employed therein.” — 
A communication from Chauncey Orrin Crosby, New Haven, U.S.—18th 
October, 1867. 

2962. THOMAS WEBB, Cross-street, Newington Butts, Surrey, “ Improvements 
in the construction of sewing machines.” 

2972. WILLIAM GRAY, Sheffield, “ I in the fi of file 
blanks, and in the machivery or apparatus employed therein.” 

2973. WILLIAM BROOKS, Chancery-lane, London, “ An improved method of 
treating hide- in the process of tanning, and for apparatus employed therein.” 
—A communication from Moritz Mich Isaac in and Arthur 
Cleghotn, Fv otecray, Victoria.—22nd Gotober, 1807, 

2081. JAMES LEE NORTON, Belle Sauvage-yurd, Ludgate-hill, London, “ Im- 
provements in simking or forming wells, and in apparatus to be used for this 
and similar purposes.”--Partly a communication trom Stepben Brewer, Cort- 
land, New York, U 8.—23rd October, 1#67. 

2993 HENRY RITCHIE, Billiter-street, London, ‘ Improvements in carriages.” 
—24th October, 1867. 

3009. ALEXANDER MELVILLE CLARK, “‘ Improvements in apparatus for the 
manutacture of postage stamps and other labels, and for reproducing designs 
on paper or fabrics, and in the preparation of engraved surfaces to be used 
therefor.’ — A communication from Eugene Bordes, jun., Boulevart St. 
Martin, Paris. 

3010. PETER LOVE, Northampton, “ Improved apparatus for aes the 
supply of food to cattle, sheep, and other animals." —25th October, 1 

3044. JAMES SMYTH, Wood-street, Woolwich, Keut, and SAMUEL Base, 
Harpur-place, Bedford, *‘ improvements in clarionets, fates, bassoons, sax ho- 
phones, sar and other keyed wind musical instruments.’’—29th 
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All persons having an interest in opposing any fe aes 
should leave particulars in writing of their Sjections to such application at 
the office of the Commisioners of Patents, within fourteen days of its date, 
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Sours KENSINGTON MusgvM.--Visitors during the week ending 
16th November, 1867 :—On Monday, Tuesday, and Saturday, 
from 10 am. to 10 p-m., 8398; on Wednesday, Ghusnione and 
rom 10 a.m. till 4 p.m., 1256; total, 
aien de of corresponding week in former years, 8482 ; 
e opening of the museum, 7,069,516, 





may he yed with several spiral arms and orifices. Or the 
channels of the guides may be divided into ee ak each. open- 

ing into a sep ral the mouths of diseh of the 

being at different parts of their circumference, while they all rotate together. 
oy ~ eed into which the fluid issues may have the form of a re- 
action w 


924, P. SHAW, Southampton-buildings, "Sea deste London, “ An improved 
air-engine.”—Dated 29th March, 186’ 

This invention (which relates to a - patent granted to the present 
patentee, dated 19th July, 1861, No. 1818), consists, First, in the peculiar 
constraction and arrangement of the inlet valve. This valve, being exposed 
to great heat, is made in the form of a cylindrical verscl, into which a pipe 
conducts at each stroke of the engine a current of cool air, which, effecting 
its purpose, that is | of the valve, is free to flew out 
upwards around the outside of the said pipe into the passage leading into the 
working cylinder. Second, the invention consists in attaching to the stem of 
= = ape Meare” & disc which =—. as a loose fitting piston head in a 

As this disc fits the cylinder 
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pom my the turning being produced 
gear cut upon the rear end of the 
detail without ref to the 
925. K. BARNES, Clowes, Rawiensial, Lancashire,“ Heating water for 
the boiler for condensing steam engines.” - Dated 29th March, 1867. 
In carrying out this invention the inventor enlarges the area of the ordinary 
exhaust pipe or passage between the nder and condenser of a condensing 
steam engine, and places in the interior of the said pipe or 
with a central bore, there being at the top 
and cocks tor the 





passage a shell 
and bottom of the shell openings 
Supply and exit of water. The bore in the shell aad the 


exhaust steam passing through the bore and space, and it is this heated water 
which the boiler is ted.—Not proceeded with. 

953. W. E. NEWTON, Chancery-tane, London, ‘‘ Hydraulic engine for obtaining 
motive power.”—A communication.— Dated 30th March, 1867. 

Tuis invention relates to an eS eae ee amas 
motive power by hydraulic pressure, aod is intended more ly t 
utilise the power of wares euavien of tua to 00 sed here but 
little power is such as for sewing muchines or ventilators. 
The engine consists of a cylinder, which is mounted on « 
form, and in which it fits 


gs 


position, all the ports 

but on givin« aslight impulse to the fly-wheel, tue cytinder wil!, by its cran’ 

pin, be caused to reck sideways, and open the induction ports, by which means 

water will be allowed to rush up and raise the piston ; this upward motion of 
cause the 





Ny Cae VE te GES Oe a be driven.— Not proceeded 
Pg BONNEVILLE, “ Economising motive power.”—A com- 
munication. — Dated tnd 


April, 1867. 

This invention consists in replacing the ge oa now used to support the 
shafts, axes, or axle ends of the different parts of machines having a move- 
ment of rotation by two friction rollers support, and on which turn the 
said shafts, axes, or axle ends. ‘The friction rollers are made of smel.ed steel, 
and rotate on fixed axes underneath, and on each side of the said shafts, 
axes, or axle ends from which they receive their rotative movement —Not 
proceeded with 


-—Dated 2nd April, 1867. 

This invention consists in the employment of a tube or cylinder enlarged to 
receive an egy, ellipsoidal, or spherical shaped body. This body is mounted on 
an axis stepped in the cylinder, and the axis at the other end works in bear- 
ings also formed in the cylinder. The ellipsoidal body carries spirale, screws, 
blades, or vanes on its surface, the pitch of which is regulated by the cohesion 
and velocity of the water. The patentee calls the ellipsoidal body with 
the screw vanes or blades the motor; water is admitted to the cylinder, and 
coming in contact with the motor, communicates rotary motion thereto. 

988. W. CLARK, Chancery-lane, London, Re en Se 
multitubular boilers, condensers, &c.""—A communication.— Dated 2nd April, 


2867. 
This invention consists in providing screw fittings for fixing the adjustable 
tubes of multitabular boilers, condensers, and other similar vessels. 
1003. W. STAFFORD and W. P. ap meigt Blackburn, “ Heating the feed 
water of steam botlers.”— Dated 3rd 
This invention relates to that class of feed 2... heating apparatus consisting 
of a number of vertical pipes placed in the flues, and connected by a horizontal 
or feed pipe, and the improvements consist, First, in connecting the vertical 
pipes by means of a horizontal feed pipe near the top of sach pipes, and in 
supporting the whole on cross beams or bearers, in order that the lower part of 
the vertical pipes may be free from flanges or other projections on which soot 
or other may lodge, and in order to admit of a valve being placed in 
the lower ends of the vertical pipes, through which valve mud ur sediment 
may be discharged. The lower end of each pipe is stopped by means of a cap, 
which may readily be removed for the purpose of brushing or cleansing the 
insides of the pipes. Secondly, in constructing the vertical pipes with an 
internal longitudinal partition or mi‘feather extending near the whole length 
of each pl.e, so that as the water proceeds from the feed pipe, it is (by the 
or midfeathers h fore mentioned), diverted and turned from its 
usual course, that is entering the lower part of each pipe, and is caused to cir- 
culate on each side of each mid@feather in each pipe. thus obtaining the desired 
circulation of the water. Soot and deposit is removed from the pipe« by means 
of scrapers, which are constructed of a casting, the upper and lower parts of 
which form an arc of radius equal to the diameter of the pipes.— Not proceeded 





1008. J. OGDEN, Leeds, and J. STEPHENSON, Bradford, “ Steam boilers.” — 
Dated 3rd April, \867. 

The object of this i is to te the production of steam in steam 
bollers, It is more peculiarly applicabie to what are termed *‘ flued ” bollers, 
Taking, for example. a boiler of that construction, within the flue a) auxiliary 
boiler extenas from that end of the boiler furthest from the fire to within any 
desired @istano: of the bridge, the ends of such auxiliary bolier being of egg- 
shaped formation, by preference. The inventors connect this inner boiler by 
means of one or more rings or washers with the upper surface or “ crown” of 
the flue, similar connection being formed with the lower part and “ manholes’* 
cut accordinely. They also have around t'e auailiary boiler a space to allow 
the heat to pass round it and into the chimney. They thereby are enabied 
materially to increase the heating surface of “ flued” boilers at a small 
increase of price, an object of great importance where space and capital are 
limited.— Not proceeded with. 


1008. H. Davey, Strand, London, “ Obtaining motive power.” —Dated 4th April, 
1867. 


This invention consists in passing the products of combustion of liquid or fuels 
which have been previously burned in.o a steam chest or other vessels, toeffect 
which induced currents are produced, and the gases injected from a gas chamber 
into the stcam chest or other vessel with a difference of pressure between it and 
the boiler from Which = — is —— The steam for injecting the 

of d by the bustion of the fuel, the 
products of which are roe to be injexted by mean: of the steam into 
the steam chest or other vessel. Water may also be injected along with 
the products of combustion. The injection of the water and gases is effected 
by means of an apparatus such as Giffa d's injector. Also the invention con- 
sists in the application of an air pump to force the products of combus‘ion 
into the steam chest or other vessei, eith r in ~~ with the injector an) 
nduced currents or without either.— Not proceeded 


. Class 2.- TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vi Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

870. J. SaxBy, Kilburn, ‘ * Regulating or governing the action or movement of 

railway points and signals.” — Dated 26th March, 1867 

This invention consists in appiydug to the vertically sliding bolt or stop 
usually fitted at the front or back of the hand lever or lever handle used or 
emp:oyed for acting upon or moving rail“ ay points, or the signal apparatus of 
rai'ways, an addition whereby or through which the lever handle or hand 
lever is secured or held in any pre arranged position, whilst the locking or 
interlocking gear is at the same time and by the same means acted upon either 
eee or indirectly through the intervention of other mechanical means ; or 

or 80 added tv the sliding boli of the hand Jever— 
pews oames and held in a given position by the action thereon or thereupon of 
the locking apparatus, which may take imto, hold, or retain it; or it may be 
employed in the double capacity of acting or being acted upon in turn 
by the Jocking apparatus through the move~ent of the hand o! the operator 
or signalmau upon the sliding bolt.— Not proceeded with, 

875. A. F. LANGIN, Paris, *‘ Vehicle comprising an instantaneous tunyoking or 
releasing —— @ brake, and apparatus connected therewith.’ —Dated 
26th March 1867 

This invention cannot be described without reference to the drawings. 

879. J. 8. MORTON, Northampton, “* Apparatus for Spent Jrom pas- 

to guards in trains.” — Dated 26th March, \ 

This inventio: consists of an aparatus as wacky desoribed to be used in 
conjunction with a cord or chain carried from one end f the train to the other 
along the tops of the carriages inside, and connected with a bell or other 
signal in the guard's van. The inventor encloses this cord in a tube, a portion 
of which in each compartment is hinged so as to fall and expose the cord 
when 4 handle in the compartment is tarned. The rod or spindle of this 
handle projects through the top of the compartment, and js convected above 
to one end of a bar, the other end of which carries a pawl. When the handle 
is turned this bar comes against and moves a lever; a chain, or equivalent 
carried from this lever is connected to the short end of a signal lever arm 
pivotied in bearings on the top of carriage ; the moving of the first named 
lever causes the chain to pu'l, and thereby raises the signal lever. This signal 
lever may carry an indicator beard, or at night it may be hooked to the carriage 
jamp. The arrangement just described refers to one compartment of each 
carriage; for each of the other compartments a chain is a carried from the 
irst-named lever to the bar connectet to the handie of each carriage. When 
@ passenger des res to communicate with the guard be turns the handle in his 














and thereby acts on the fever chain and signal lever arm, causing the latter to 
rise and indicate from which carriage the communication has been made. The 
pawl connected to the bar drops into a catch on the carriage top, and prevents 
the signal lever arm falling until the pawl is released by han'i. The handle 
may —— 80 as to be pulled instead of turned as before described.—_Vot pro- 
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readily detached from the mould after the metal is run in, substantially as | other places, and relates, Firstly, to improved combinations of parts forming | properties of petroleum and other liquid hydrocarbons, as well as vegetable and 
Seserived. . ™ caps or tops for chimneys and for ventilating parposes, and formed of any op a Rees eee se 6 Se 0 ae 
CLARK, Chancery-lane, London, “ Saddle stirrups.” —A communication suitable material. arrangement consists in combining a cone or pyramid | steam patentees employ a closed, or in some cases a perforated, retort 
eae ath M , 1867. " be ee ss ean oman ey ata aek ee oeanen ts ema aan es anor oe sarees. 
This consists stirrup riding saddle pyramid provided apertures, a or . ° 
gules Gas on Ff oda a ee nd tovertad cone or pysenia ts the upper part thereof to divide the upward car- | Into the interior of the heated retort they inject, by the aid of saturated er 
ready to receive freel the foot of the rider, in whatever position it po ag rent of smoke or air, and thereby deflect it towards the said apertures. A } superheated steam, petroleum or other mineral oil or liquid hydrocarbon, or any 
—dit precmied oe . * | truncated cone or pyramid is employed to cover the apertures in the upper | vegetable or animal oil, taking care that the oil so injected shall enter the 
cone or pyramid, and the lower truncated cone or pyramid is supported at a | retort in the form of spray or mist mingled with the steam which has been 
suitable distance from another inverted cone connected at its lower end to the | employed in injecting it. The small particles of oil are thus held mechanically 
; Cla ss 38.—F ABRICS. chimney-top or ventilating shaft, a portion of such chimney-top or ventilating | suspended by the steam in the retort until they are vaporised, the heat of the 
Including Machinery and Mechanical Operations connected with shaft passing up @ suitable distance into the interior of the parts before de- | retort being only just sufficient to vaporise the oil without decomposing it, 
‘ M . A and ‘ scribed. arrangement of chimney or ventilating cap consists in the Walch wouee heave the efieet of peadading 0 permansné om, or the oil may be 
5 ary anufacturing, Printing, Dyeing, Dressing application of suitable guides or deflectors to such caps as are formed with a | simply dropped into the retort with a view to vaporising it. This vapour is 
F &e. series of tubes, truncated cones, or pyramids, or with openings in the sides | then carried by the steam through a pipe or pipes to a burner or burners situate 
872. A. C. HENDERSON, Charing Cross, London, ‘‘ Cleansing previous to | thereof, such or deflectors being fixed at a suitable distance below each | heneath the retort, where it is ignited and burnt as fuel, the heat obtained 
combing.” —A communication.— Dated 26th March, 1867. of the tubes, or apertures, so as to collect the wind and direct | serving not only to maintain the retort at the required temperature, but also to 
In performing this invention the wool is first washed in the usual manner, | it into the mouths of the cones, pyramids, tubes, or openings. Another generate steam in the boiler. Or the mixed vapours may escape into the fire- 
preference being given, however, to a warm bath con seven parts of | ment of chimney or ventilating cap consists in lication of one or more | box or furnace through suitable perforations made either in the retort itself, or 
potash or carbonate of soda to one thousand parts of water. is then placed | tubular guards to cover suitabie apertures formed in the body of the chimney | through an outer case or jacket surrounding or communicating with the 
ina second of one thousand of hot water, thirty-five | or ventilating cap, such apertures being in the form of narrow horizontal slits | interior of the retort. 


composed parts 

parts of soda salt, and thirty-five parts of oleine, or oily matter, after which it 
is brushed by means of a movable comb, the teeth of which, when in motion, 
cross those of two fixed combs, thereby cleaning and spreading it out; it is 
then again subjected to another bath similar to the last-mentioned ; thence it 
is passed between two rollers which throw it on a beating machine, which 
conveys it to an endless wire gauze band moving horizontally, under which 
any heating contrivance may be piaced for reducing the moisture of the wool 
fifty or sixty degrees; it is then taken by a final beater which spreads the 

i equally throughout the whole mass. In this condition the wool may 
be subjected to a mechanical contrivance for removing any foreign or waste 
matters, which operation is usually done by hand ; it is then fit for combing, 
po Beas arising therefrom is suitable for various purposes.—Not pro- 





883. E. B. BIGELOW, Langham Hotel, Portland-place, London, ‘* Looms,” 
Dated %th March, 1867. 

The First part of this invention consists in an improved arrangement for 
operating the lay of the loom. For this purpose the patentee employs a 
double cam working between two rollers carried by a rod capable of moving 
endwise in a line passing through the axis of the cam, the 
formed that one face always acts agaiust one rollerto throw the lay forward, 
whilst the other face acts against the other roller to draw the lay back. The 
rod carrying the roller is connected to the lay and imparts motion to it. The 
swords of the batten or lay are jointed to connecting rods, and through slots 
in these connecting rods the main driving shaft passes; double cams are fixed 
on the axis, and in contact with these cams are friction pulleys or bowls placed 
upon the connecting rods. The friction pulleys or bowls of each connecting 
rod are on opposite sides of the axis, and each work in contact with one of 
the curved surfaces of the corresponding doublecam. This arrangement gives 
great facilities for retaining the Jay ina stationary position, or regulating its 
movement, as may be desired, during the time that the shuttle is being 
thrown. Another part of the invention consists in a mode of changing the 
shuttle boxes or holders when rising and falling holders or boxes are 
employed. 

899. A. TURNER, Leicester, and W. E. NEWTON, Chancery-lane, London, 
** Manufacture of carpets, &c.”—Dated 27th March, 1867. 

This invention has for its object, First, to weave these fabrics of a finer 
texture than heretofore, and at the same time to economise the worsted or 
figure warp, so that a finer fabric than usual may be produced with a less 
quantity of material. The patentees also arr: and construct the several 
parts of the loom in such a manner that it will require less personal attention 
toan looms of the ordinary construction, so that one man may attend to two, 
three, or more looms at the same time. Carpet fabrics are usually made with 
nine terry wires and nine dents to the inch, because, as the wires are pushed 
in from one side they must necessarily be of sufficient thickness and rigidity 
to prevent them from bending while being introtuced. Instead of pushing in 
the;terry wires, as is now the case, the patentees draw them in by means 
of an instrument which they denominate a reciprocating wire holder or 
carrier, which is introduced into the shed from the side opposite to the wires. 
By this means they are enabled to make use of much thinner wires than 
usual, and consequently, to produce a finer fabric. In order to enable the 
reciprocating wire holder to lay hold of the end of the wires the latter must 
be suitably arranged so that they may be presented one by one to the open 
mouth of the holder when the latter is thrust forward through the shed for 
the purpose of taking hold of and drawing in a terry wire into the shed. To 
this eud any convenient number of terry wires may be placed by hand ina 
trough or hopper, or on an inclined plate, from which they are dropped one by 
one into a gutter or trough forming part of a transferring apparatus, whereby 
each wire in its turn is carried forward to the open end of the shed, where it 
remains with one end projecting therefrom ready to be taken hold of by the 
reciprocating wire holder when the latter is projected through the shed from 
the opposite side. The terry wires may either be drawn out of the work by 
hand, and placed in the hopper or trough, or on the inclined plate above 
mentioned; or they may be drawn out by means of a suitable instrument 
provided for the purpose, and which instrument will depcsit the wires (when 
drawn out) in or on the transferring apparatus, whereby they will be presented 
to the wire holder for re-introduction into the shed. 

907. W. CRIGHTON, Manchester,‘ Apparatus to be emvloyed in the preparation 
of cot &c."— Dated 2th March, 1867. 

This invention relates, First, to improvements upon and additions to the 
appa.atus known as ‘“Crighton’s opening” for which letters patent were 
previously granted to W. Crighton and F. W. Crighton, dated April srd, 1861, 
(No. 819); and this part of the improvements consists in applying to the 
delivery end of such ‘‘opener” a revolving beater or beaters, and an 
exhaust fan or fans, so that the beater ov beaters strike the cotton 
6 it is delivered from the “ opener,” and detach the remaining dust and dirt 
therefrom, which dust {s drawn away by the fan, and the dirt falls by its own 
Weight ; then the cleansed cotton passes forward and between a pair of delivery 
or calendar rollers, which deliver it in a sheet, which sheet being rolled round 
rod or collar a lap is formed ; or the lap may be formed directly from the 
“ opener ”’ without the interposition of the said beater or beaters. The Second 
part of che invention relates to all wachinery wherein revolving beaters are 
employed for the preparation of fibrous materials, and this part of the imp 


or openings, a plate or inverted cone, or other suitably-shaped 

fixed within the cap just below the openings, so as to deflect the smoke 

thereto. The top of the cap may be surmounted by a cone or other suitably- 
modifications are described in the specification of the 


954. W. CLARK, Chancery-lane, London, “ Apparatus for the manufacture of 
bricks, &c.”—A communication.— Dated 30th March, 1867. 
The apparatus for carrying out this invention cannot be described without 
Treference to the drawings. 
1006. beara Kingston-upon-Hull, ‘‘ Manufacture of brick, &c.”—Dated 


1867. 
the centre of an upright cylindrical casing a vertical axis is driven in any 
convenient manner. e clay or brick earth is placed in the casing, and it is 
worked downwards by blades upon the axis. At the bottom of the sha/t 
Sweepers are fixed near the lower end of the case from the axis for some 
dist. ds; pers are so inclined as to tend to lift the material ; 
their outer ends are curved backwards, so that as they travel round they press 
the material against the sides of the casing. At distances apart orifices or 
mouth pieces are formed in the casing, and the sweepers as they sweep round 
squeeze out the clay or material into the mouth pieces, which mouth pieces 
conduct the clay into a lubricated die, and on to the cutting apparatus and 
riser. The mouth pieces are lined with wood and covered with fustian or 
similar fabric, and lubricated with water. Common moulds can be fixed on 
the outside with sliding doors or shutters to close the mouth pieces and such 
doors or shutters also carry cutting wires, so that as the door is closed any clay 
or material protruding from the mouth piece is cut off. In front of each orifice 
@ support is fixed with @ mould suitable for forming a brick or other article, and 
it is held firmly up to the mouth ; then the sliding door is removed and 
the clay or material issues and fills the mould. When the mould is full the 
sliding door is closed, and in the same act the moulded article is cut off; it is 
still contained in the mould, which is removed and replaced by an empty one. 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 

881. H. G. Rags, Enfield, ‘* Locks for ."— Dated 26th March, 1867. 

This invention has for its object to produce a safety lock which, when the 
hammer has struck and exploded the cap, will bring the hammer back to half 
cock, so that the arm may be ready to be again charged without a separate 
motion being required to bring the hammer to half cock, as is now the case. 
This is effected by simply elongating the upper and shorter limb of the main 
spring of an ordinary Enfield rifle block, so as to cause this end to bear against 
the under side of the crane of the tumbler, and by this means to cause the 
hammer to rebound from the nipple and assume the position of half cock. In 
order that the spring may have greater freedom the stud is placed at the turn 


of the spring, instead of somewhat in advance of this point, as heretofore.— Not 


884. S — Summertown, Oxford, “ Projectiles for rifles.”—Dated 26th 
larch, 1867. 
In order to reduce the weight of rifle ammunition, and to obtain greater 
y atall and especially at long ranges, the patentee constructs projectilesin 
the following manner :—-He takes a piece of thin iron, or other hard metal 
tubing, of the length of the required projectile, and he casts a coating of lead or 
soft metal thereon, and thus forms a cylinder of a diameter sufficient for the 
bore of the piece from which the projectile is to be fired. The front of the said 
coated tube he tapers so as to reduce the resistance of the air upon it during its 
flight as a projectile, and he applies a loosely fitting stopper or plug of metal at 
its base to prevent the gases formed by the explosion of the powder passing 
through its central passage. This plug being supported by the hard metal tube 
is thereby prevented from being driven in by the explosion, but as soon as the 
projectile gets free of the barrel the plug falls out so as to offer no impediment 
to the free passage of the projectile. In the case of projectiles of large size, 
such as those suitable for cannon, he constructs them in a similar manner, but 
he considers it desirable that the central passage in such projectiles shonld not 
be cylindrical, but should open out towards the base. To reduce the friction of 
the projectile in the barrel, and to facilitate the lubrication, fine rings or ridges 
are raised upon it, so that the diameter of the bullet is made greater than that 
of the bore of the rifle by about the depth of these ridges or rings, which are 
close together, and extend from end to end of the cylindrical part of the pro- 
jectile, resembling a fine screw thread cut upon it; and as the rifling of the 
barrel will have the effect of cutting only into the ridges between these grooves 
a firm hold of the bail is obtained with less friction than when the surface of 
the_ projectile is plain. ——- 
Class 7. FURNITURE AND CLOTHING. 
Including Cooking Utensils, Up , Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, dc. 
929. M. HENRY, Fleet-street, London, “‘ Wind musical instruments.”—A com- 








ments is for the purpose of imparting a lateral reciprocating motion to the 
beaters,so that as they revolve they also move from side to side of the 
ma-hine, and in so doing act upon orstrike the cotton in portions of its width, 
and 80 as to act upon the whole width of the sheet of cotton simultaneously. 
910. F. N. TAYLOR, and J. Lopas, Huddersfield, “ Apparatus for doubli: 
and twisting yarns "— Dated 28th March, 1367. ed 
This invention relates to the doubling or twisting together of two or more 
yarns or threads of different colours, or of different kinds of material, by 
winding or twisting one or more ther threads, and the improvements consist 
in the employment of a series of hollow tubes or studs fixed at one end ina 
suitable bracket or rail, and on each of which studs is mounted a whirl or 
pulley carrying a flyer or guide, also a bobbin carrying yarn or thread, and 
capable of rotating on the said stud. One or more threads of one kind or 
colour of yarn is or are passed or drawn through the tube or hollow stud, and 
the end of the thread on the bobbin (which may be of a different kind or 
colour), is passed through the eye or eyes of the flyer or guide, and attached to 
the yarn which is passing through the tube; and on rotary motion being given 
to the said filyer,the yarn on the bobbin will be unwound therefrom, and 
wound or turned around the yarn passing through the tube. When more than 
one kind or colour of yarn is desired to be wound or turned around another 
kind or colour of yarn, two or more spool-pikes or studs are fixed into the 
whirl or pulley, and spool bobbins placed thereon ing the different kinds 
or colours of yarn, each of which is provided with a guide for the said yarns 
to pass through, and may be set or adjusted so as to cause them to be laid in 
any desired order or arrangement of the various colours or kind of yarn.—Not 
Proceeded with. 





Class 4.~AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
918. J. HOWARD and E, T, BOUSFIELD, ‘* Machinery for cutting and spreading 
grasss.”—Dated 28h March, 1867. 

The First part of this invention relates to the raising of the cutting apparatus 
of mowing machiues from the ground whilst the machine is in motion, and the 
adjustment of the angle of inclination of the cutter bar. The patentees pro- 
pose to support the cutting apparatus and the mechanism for transmitting the 
motion from the driving wheel to the cutter bar on a rocking frame, and by 
means Of @ suitable lever which admits of depression by the foot to raise the 
cutting apparatus from the ground at the driver’s pleasure, thus leaving both 
hands free when requisite for the driver to manage his team. The Second part of 
the jon has ret toimp' in machinery for spreading the grass 
when cut. In order to simplify and otherwise improve the construction of the 
machine they mount the ordinary tine barrels on a central shaft having eccentric 
journals, which have for their bearings eccentric blocks, and on the external 
parts of these eccentric blocks they fit the travelling or propelling wheels. By 

eccentrics they are enabled to adjust the 
position of the barrels with respect to the ground, and by a similar motion of 
pt the action of the barrels can be reversed or thrown out of gear at 
P . 








Class 5.—BUILDING. 

Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 

941. BR. CANHAM, Clerkenwell, and F. W. KRUET, Guildford-street, Farringdon- 

London, ** employed smoky chimneys.” — 

Dated 3th March, 1867, 7 Prensa 

This invention has for its object improvements in means or apparatus 

employed in the cure of smoky chimneys, and in ventilating buildings and 





— Dated 29th March, 1867. 

The object of this invention is to construct wind musical instruments in such 
manner that the key or tone may he instantaneously transposed or changed 
while a piece of music is being played on the instrument, the slides being 
regulated or worked at the same time and by the same action. For this 
purpose a movable cylinder, tube, or valve hereinafter called the “ transposer” 
—1is placed in the interior of the instrument between the tuning slide and the 
bell. When this transposer is turned or moved into its closing position it shuts 
off the air from the bend, elbow, or crook, and the music is played in one key ; 
but when the player actuates a finger-piece or similar contrivance, so as to 
move the transposer into its opening position, the transposer opens the wind 

es and allows the air to circulate, and prolongs the column of air pro- 
ceeding from the mouthpiece before it reaches the piston, thereby changing or 
transposing the key or tone; as, for example, sharpening or flattening it, or 
varying it a semitone. The P is d with the bend or 
elbow slide and pushes it outward, and thus prolongs the column of air of the 
first piston. If there are two, three, or more pistons similar action may take 
place by g their Pp bends, crooks, elbows, or slides with the 
transposer. The finger-piece which works the transposer may be returned to 
position by a spring or pulled up by aring. Openings are made in the pistons 
to bring the internal air into communication with the external air, and get rid 
of the moisture. There may be elastic packing at the joints of the extending 
tubes, and springs may restore the former to position. 


Class 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical ions, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printung, Smelting, 
Glass, Pottery, Cement, Paint, Paper, Manures, &c. 

920. W. R. LAKE, Southampton-buildings, Chancery-lane, London, “‘ Machinery 











Chancery-lane, London, “ Manufacture of manure,.”—A com 
ion.— Dated 29th March, 1867. 

This invention relates to means of transforming focal and other fermentable 
fertilising matters into hard solid blocks, so as to be readily transportable and 
capable of being stored for use. For this purpose the patentee First separates 
the liquid from the solid part; Secondly, he thickens, works up into a paste, 
and triturates and incorporates the solid matters by mixing them with all kinds 
of refuse, such as dung, street scrapings, refuse of slaughter houses, fish markets, 
or manufactories, fossil and other phosphates, ammoniacal, alkaline, and other 
salts; Thirdly, he moulds and compresses this compost into cakes or blocks of 
various forms; or it may be used in a pulverised state. 





Class 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 
1022. T. B. MARSHALL, Queen-street, Cheapside, London, ‘‘ Insulation of sub- 
terranean electric wires.” —Dated 5th April, 1867. 

The patentee claims, First, the insulation or enclosing within insulating 
material, or compound of metallic wires intended for subterranean electric 
telegraph use, by means of sections—that is to say, by extending them upon a 
layer of insulating matter when sufficiently hard for the wires to rest upon it 
without sinking below the surface, and the covering over with a further quan- 
tity of insulating material or compound. And, if desired, for the purpose of 
enclosing more wires, repeating the operation, that is adding alternately in the 
same manner lines or rows of wires and layers of insulating material. 
Secondly, the insulation of metallic wires intended for subterranean electric 
telegraph use by enclosing them bare, that is to say, not previously insulated 
either wholly or in part, when in or near the position or place where they are 
intended to remain in any insulating substance or compound placed ina channel 
or tube, or in such substance or compound first laid in the trench or on the 

ith or without any other foundation. Thirdly, the insulation or 
enclosing within insulating materials or compound of metallic wires for the 
purpose specified, either bare or insulated previously, wholly or in part, when 
in or near the position or place where they are intended to remain, and either 
in channels or tubes, or without their use by means of sections, all substan- 
tially as specified. 


Class 10.—MISCELLANEOUS, 

Including all Specifications net found under the preceding heads. 

904. W. B. NATION, Old Kent-road, ‘‘ Engines worked by steam, water, &c.”— 
Dated 28th March, 1867. 

This invention consists in constructing engines to be worked by steam, 
water, and other fluids or gases of a flexible and compressible tube or tubular 
passage rendered fluid or steam-tight, and communicating at one end with the 
steam boiler, or other reservoir of fluid or gas under pressure, and at the other 
end either with the atmosphere, or with a d or other le or 
space into which the said fluid or gas may be made to pass after having done 
its work. This tube is fixed upon a bed, by preference formed as part of a 
circle, and two or more arms fixed radial'y to a shaft, the centre of which cor- 
responds with the centre of the curvature of the circular bed, are made to com- 
press the said tube at certain points in such a manner that the steam or water 
on entering the tube behind one of the said arms itself will force the latter for- 
ward, and thus cause the shaft to which it is attached to revolve. When the one 
arm has arrived near the exhaust end of the tube the other commences tocompress 
the tube at the inlet end, and is in like manner forced round by the pressure of 
the steam or water. If it be desired to work the steam expansively this may 
be effected by providing the inlet pipe with a valve actuated by an eccentric 
or cam upon the engine shaft in such a manner as to cut off the supply of 
steam when the arm has passed over any fractional portion of the length of 
the tube, so that the steam acts expansively in forcing the arm over the re- 
maining portion thereof. The arms are, by preference, provided with rollers 
at their ends, in order to avoid the friction thereof against the tabe.—Not 
proceeded with. 


908. C. D. ABEL, Southampton-buildings, Chancery-lane, London, ‘‘ Optical 
t .”"—A communication. — Dated 28th March, 1867. 

This invention has for its object the construction of an optical telegraph 
which shall be capable of conveying to a great distance luminous signals con- 
sisting of flashes of light of different lengths to be interpreted in a manner 
analogous to the graphic signals of a ‘‘ Morse” electric telegraph.—Not pro- 
ceeded with, 





917. G. A. BUCHHOLZ, Shepherd’s-bush, London, “ Manufacturing and assorting 
semolinas.”"— Dated 2th March, \#67. 

This invention cannot be described without reference to the drawings. 

921, J. H. JOHNSON, Lincoln's-inn-fields, London, “ Decanting or drawing off 
wines, beer, its, dc.” —A communication. -- Dated 29th March, 1867. 

A ding to this i jon it is proposed to draw off liquid from a fall or 
partly full cask or other vessel and introduce it into an empty or partly empty 
closed cask or other vessel by forcing air into the receptacle to be emptied, or 
by exhausting air from the vessel to be filled, by the aid of a peculiar or other 
air-pump, the two vessels being in connection with each other by a pipe pass- 
ing through their respective bung-holes.— Not with. 

926. J. A SIMPSON, ** Construction of umbrellas and parasols.” — 
ed 29th March, 1867. 

This invention consists in surrounding the joints, connecting stretchers, and 
ribs, or the rids or stretchers near to the said joints, with protectors or fenders 
made of india-rubber, or other suitable "naterial. 

928. E. CANTON, La Rochelle, France, *‘ Counting and controlling cock for 
liquids.” —Dated 29th March, \867. 

This invention cannot he described without reft to the drawings.—Not 
proceeded with. 

931. W. B. HILLIARD, Glasgow, “ Skates.”—Dated 29th March, 1867. 

This invention consists in employing transverse screws partly right-handed 
and partly left-handed to act upon clamps applied to the sides, or upon straps 
passing transversely over the ancle and foot. 

936. E. W. BALL, Birmingham, “ Gas fire-places and gas stoves.”—Dated 29th 
March, 1867. 


The patentee claims applying to or combining with open fire~places and open 
stoves—substantially as described and illustrated—a series of Bunsen’s gas 
burners, or other burners, burning a mixture of gas or inflammable vapour and 
atmospheric air, for the purpose of heating to bright redness pieces of pumice 
stone, plumbago, or other solid not injuriously affected by heat, with which 
solid the grate or stove is filled or partly filled. Secondly, applying to or com- 
bining with a boiler of the construction described and represented, or a coli of 
pipes, one or a series of Bunsen’s gas burners, or other similar burners, for the 
purpose of heating the water in the said boiler or coil of pipes. 


937. J. WOLVERSON, jun., Birmingham, “ Locks and keys.” —Dated 29th March 
1867. 
The p tee claims constructing and arranging the levers or tumblers and 











Sor obtaining the extracts of bark for tanning, d&c.”—A communication.— 
Dated 28th March, 1867. 
This invention cannot be described without reference to the drawings.— Not 


with. 
922. E. H. AYDON, Wandsworth, and E. FIELD, Chandos Chambers, Adelphi, 
- ae. _—— and treatment of iron and other ores, &c."—Dated 29th 


slides of locks, substantially in the manner described and illustrated, whereby 
the free ends of the levers or tumblers are made to engage with and raise a 
series of slides carried by the bolt, the said slides, on shooting or withdrawing 
the bolt, moving from off or advancing on the said levers or tumblers, and being 
supported, when the bolt has been shot and the said slides disengaged from the 
levers or 1 in the positi to which they have been brought by the 
said levers or tumblers. Also making the said keys of a series of bits or steps, 
either d hed or joined together, having rings at their tops, the said bits or 











Thia invention comprises among other features the following:—The p 
make use of air, hydrochloric, sulphuric, or other acids intermingled or mixed 
together, and injected ; or for anyone or more of such acids, with or without 
nitrous oxide, or bisulphide of carbon, or with both of them in combination or 
intermingled with air and injected or forced into smelting furnaces by means 
of either low or high pressure superheated steam (which in the process of in- 
jection becomes also mixed or intermingled with such acid or acids, and air, or 
other materials), for the purpose and of de- 


lime, zinc or sodium, nitrate or prussiate of potash, magnesia, or other alkali, 
oxide of ‘manganese or iron, and with such fuels as coal, coke, charcoal, peat 
resin, or other solid fuels in a disintegrated state, the whole or any number of 
which acids and other ingredients and fuels may be used in combination, or 
two or more only may be employed in conjunction with air, and injected into the 
tuyeres or other passages or openings leading into the furnace by means of a 
jet of superheated steam and air, or superheated steam, air, and acid, for the 
purpose of reducing and decarbonising the iron ore and removing other 
substances, such as sulphur, phosphorus, and others therefrom. 
Atheneum Club, and J. KIDD, Great Newport-street, 
the heating properties of petroleum, &c.”—Dated 29th 


930. A. BARFF, Junior 
London, ** Utilising 
March, 1867. 

This invention relates to a mode of and apparatus for utilising the heating 


steps being fitted and secured in a frame at the bottom of the key. 
932. G. DAVIES, Serle-street, Lincoln’s-inn, London, ** Decoration or ornamenta- 
tion of metals.”—A communication.—Dated 20th March, 1867. 

In ornamenting ladies’ waist buckles, and other similar articles with gold of 
different colours, the inventor first gilds the buckle or other article entirely, and 
then coats it with a suitable varnish; a design is then traced upon the buckle 
or other article by a point or other suitable tool, whereby the varnish and first 

are removed wherever the tool touches; the buckle or other article is 
now plunged into a bath of gold of another colour, and ‘the buckle or other 
article is ornamented with the desired design.— Not proceeded with. 
940. B. FARMER, and T. BALMFORTH, Barrow-in-Furness, Lancashire, “Steel 
bells.” — Dated 29th Mareh, 1867. 

In performing this invention the inventors forge from an ingot of Bessemer 
or other cast steel a form similar to that of a bell, but with a hole at the top, 
and having by hammering with tools of suitable shape, brought the bell 
approximately to the form desired, they turn itin a lathe and bore two small 
hoies through it on opposite sides close to the top. They then harden the steel 
by heating it and cooling it more or less suddenly. The bell is ed for 
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suspend 
through the two side holes, and this bar is 
supported by a loop 


| and to this also the clapper is hung. 
bell rings or hoope by rolling ingots of Bessemer or other cast steel and thes 

















Nov. 22, 1867. 
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. Bredbury, Cheshire, * Hats, &c.”—Dated 30th March, 1867. 

The First part of this invention relates to machinery to be used for moulding 
or pressing a certain form of felt and other hats, that is such as will not with- 
draw from the mould when pressed into the shape desired ; and the improve- 
ments consist in the i and combination of mechanism 
for purpose above named. The mechanism by which the pressure upon the 
hat is effected is similar to that used for pressing hats which will withdraw from 
the mould when pressed or finished—namely, hydraulic pressure, acting though 
an elastic medium ; but the mould in which the hat is to be pressed is formed in 
two halves, which are held together when the hat is being pressed, and 
separated when the hat is to be removed. The mould is constructed in a pecu- 
Har manner, being first cast as a complete mould, then finished internally and 
externally, and is then broken into two halves, being cast with a thin place in the 
metal at the part where the fracture is required. By this mode of construction 
@ jagged joint in the mould is obtained, which is not so liable to leave a mark 
as a straight line junction. The Second part of the invention relates to arrange- 
ments for cutting the brims of hats to a uniform size, and consists in placing the 
hat in a suitable holder to keep it central, its brim resting upon a block or edge, 
and then bringing down a ring knife of the size and shape of the intended brim; 
and cutting out the brim at one operation by pressure or percussion. 

947. W. B. WoopBuRY, Rusholme, Lancashire, and R. H. ASHTON, Ashton- 
upon-Mersey, Cheshire, ** Producing designs upon paper.” — Dated 30th 
March, 1867. 

This invention is designed for the production by pressure from reliefs or 
intaglios obtained by the aid of photography, of transparent designs upon paper 
as pictures, or for trade mark purposes, or as a water mark on paper for cheques 
and bank notes, which cannot be counterfeited, and also by the same means 
with the interposition of thin paper charged with a greasy substance to produce 
a design which may be transferred to stone for printing by the ordinary litho- 
graphic process, 

949. J. FLEMING, Glasgow, *‘ Bending and circling | metallic plates.”—Dated 
30th March, 1867. 

The rollers employed for the purposes of this invention are held in bearings 
in two end or gable standards, but all the gearing for actuating them is at one 
end of the machine, in which a bearing is formed to carry one end of the shaft 
on which the driving or belt pulleys by which the mechanism is actuated are 
carried. The same shwft carries the driving pinion that gears into the main 
spur wheel; this wheel has a pinion ic with and hed firmly to it, 
and the two revolve upon a stud secured in to the framework or gable. The 
pinion last referred to gears into two similar pinions on the ends of the two 
lower rollers, and they are thereby both caused to revolve in the same direction. 
The top roller is fixed in an ordinary bearing at one end, but at the opposite 
end there is only a half or semicircular bearing on the top side, this being carried 
in a crosshead which sides up and down in a large opening in the gable, a 
screw being applied for raising and lowering it. A metallic strap, semicircular 
in form, is attached by dovetail or other joints to the underside of the cross- 
head, its purpose being to support the end of the top roller. Whena plate is or 
has been bent into the tubular form, such as the section of a ship's mast or yard, 
for instance, and is ready to be taken off or withdrawn, it is only necessary to 
detach the strap, lift the crosshead and bearing, which being done, the tube is 
free to be drawn out through the opening in the gable.—WNot p with. 
964. J. G Jones Blaina Ironworks, near Newport, Monmouth, “ Machinery 

employed in getting coal.”—Dated 30th March, 1867. 

Hi fore in hinery employed for cutting grooves in coal and other 
mineral, the cutting tools employed which have been carried by lever or sliding 
picks have been formed with one cutting edge of the width of the groove to be 
formed. According to this invention, in place of employing a single c itting 
edge to bring the groove to the width desired, the patentee employs two or 
more cutting edges to act in succession, one cutting edge being employed first 
to form a narrow groove in the coal or mineral, and after that another edge or 
edges to increase the width of the groove, and again another edge or edges, if 
desired, and the cutting edges are, by preference, so placed on the pick or bar 
that carries them that the groove formed by the first cutting edge at one stroke 
of the pick is enlarged by the next cutting edge at the next stroke of the pick. 


INTERNAL WEALTH OF HunGARY.—With the suppression of the 
heavy duties existing between Austria and Hungary about eight 
years ago there arose a development of the internal re- 
sources of the latter country previously unknown, and possibly 
never to be checked in future. Estimating the total area 
of Hungary at one hundred millions of acres, about one- 
tenth is exclusively appropriated to the growth of cereal 
crops. By far the greater portion of these is produced upon the 
immense level tract situated between the Danube and the Theiss. 
Protected from the icy blasts of the stormy north by the lofty 
barrier of the Carpathian Hills; open to the genial influences of 
the rays of an eastern sun, and fertilised by the waters of two 
noble rivers and their tributaries, this rere plateau seems to 
have been peculiarly endowed by nature, for the express purpose 
of contributing to the support of her children. For a distance of 
more than 600 miles the Danube flows through Hungarian terri- 
tory, and in addition to its value as a source of fertility to the 
land contiguous to its banks, it serves as an important medium of 
interco icati Through the means of some of its larger 
affluents, it mingles its current withthe waters ofthe Rhine upon the 
one side, and ontheother it unites its stream with that of thegloomy 
Elbe, constituting an uninterrupted line of navigation from the 
shores of the Black Sea to the confines of the Northern and Atlantic 
ceanos. Science and engineering skill have opened up these un- 
rivalled routes, and completed what nature had begun. By their 
aid the dangercus passage known as “‘ The Iron Gates,” and alluded 
to in the line *‘ Beyond the Caspian iron gates,” which formerly 
intercepted the communication between the higher and lower 

u 
the Theiss preserved from periodical inundations by a strong and 
well contrived line of embankments. As will be expected, those 
great pioneers of wealth and civilisation, the railways, have con- 
tributed their share towards the welfare of the country. By 
am ag frontiers of Bavaria, Saxony, and Prussia en rapport 
with the interior, the export of corn is four times what it was 
Of all others the railway from Vienna to Trieste 




















seven years ago. 





, has been rendered passable and safe, and the banks of | 


has rendered the greatest service by throwing out a branch to | 


Pragerhoff in Styria, Cultivating largely the vine, growing excel- 
lent tobacco, which, in the war of poe Bn inde } tee ten ex- 
— in enormous quantities to replace that of Virginia, which 

ailed, Hungary is also rich in vegetable productions, pasture land, 
and live stock. Besides animals of domestic rearing it abounds 
with game. Its forests afford shelter to the stag and wild boar, 
and its lakes and rivers teem with fish. Among its mineral wealth 
are to be reckoned quarries of granite, slate, marble, basalt, and 
porphyry. The slates are obtained in slobs sufficiently large to 
serve for writing tables and escrutoires. Precious stones are not 
wanting, and the purest rock crystal is found associated with 
emeralds, topazes, garnets, hyacinths, amethysts, and opals. The 
Maros, the Syamos, and other smaller streams “roll down their 
golden sand,” and the two noble minerals, gold and silver, are 
obtained together in grains or veins at Kremnitz and Bonya. Iron 
and copper mines are to be met with in abundance, one district 
alone possessing upwards of 170, all of which are in active opera- 
tion. Should the time ever arrive when England’s mineral wealth 
is exhausted she will find ample wherewith to supply her wants in 
the vast resources of Hungary. To complete the description it is 
only necessary to include among the natural endowments of this 
country her mines of quicksilver—the working of which is death to 
the unfortunate miners—her stores of cobalt, antimony, alum, and 
saltpetre, and her pits of petroleum. The importance to a nation 
of possessing a store of saltpetre is evident when it is borne in 
mind to what straits the French were reduced at ove time durin 
a war with England. Being totally shut out of India, the usua 
source of supply was not available, and they were compelled to 
manufacture this essential ingredient of gunpowder by artificial 
means. It is not sufficient for a country to merely possess all the 
Tiches we have enumerated, it must utilise them; and a consider- 
able stimulus had been lately applied to all continental nations by 
the success with which they competed with their common rival, 
who once held almost an entire monopoly of manufacturing and 
constructive art. Hungary has deol felt the spur, and work- 
shops, forges, and factories, have sprung up with rapidity, and are 
pore at work, while many of our own ar® rusting in comparative 
idleness, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. ; 

(From our own Correspondent.) 

FryisHep Iron: Orders Fewer: Increasingly Unsatis- 
factory—THE RepucTion oF WaGES INEVITABLE: The Re- 
duction in the North ; Discussions upon it Here: The Custom in 
South Staffordshi:e ; Probable Drop in Wages and Iron : Distress 
amongst the Men: Sympathy for them by their Masters—Inon- 
MASTERS’ EsTaTeS IN THE BANKRUPTCY CouRT—CoAL TRADE 
Dutt —LocaL HARDWARE TRADES : : Birmingham, Wolver- 
hampton, Bilston, Willenhall, Dudley, Hales Owen, Lye Waste, 
Stourbridge—BiRMINGHAM GUN BARREL Proor House: Appli- 
cation to Parliament by the Guardians for a New Act: Interest- 
ing Particulars of Provosed Bill—WoOLVERHAMPTON CHAMBER 
or ComMerce: Report on the Proposed China and Russian 
Tariffs: The Chamber and the Wolverhampton Trades Council : 
Proposed Arbitration Board : Suggested Alteration in the Rules 
of the County Courts Act, 1867—Tae Factories Act in Souta 
STAFFORDSHIRE: (mportant Conference: The Secretary of the 
Tronmasters Association upon the Act: The Government Inspector 
upon its Application—EXPLOSION IN THE GAS APPARATUS AT 
—s FuRNACE—THE COLLIERY EXPLOSION AT CRADLEY: Six 

eaths. 


THE meetings of the ironmasters in Birmingham and Wolverhamp- 
ton this week have shown that orders have not been fewer at the 
works at any time during the past eighteen months than they are 
now, and that the prospects of the future are not less unsatisfac- 
tory. In Wolverhampton on Wednesday, and in Birmingham on 
Thursday a melancholy amount of satisfaction was derived from 
the assurance thai this state of things would of necessity result in 
a lowering of wages, especialiy now that the trade in the north of 
England has given notice of a reduction there to come into opera- 
tion on the 7th of December next, and to average about 10 per 
cent. A similar reduction will have to be declared here; and it 
will come into force about a month after that date unless the trade 
should deem itself called upon to hold a special meeting before the 
Christmas preliminary gathering, when the subject will in the usual 
course of things be broken upand dealt with. At present the men hav 
a considerable advantage over their masters. Thecost price of Staf- 
fordshire barsis £7 wy men’s wagesare 8s. 6d., but when the price 
at which most of the bars now being sold are taken into account 
the difference is much more maked, for £6 10s. is being accepted for 
most of the bars that are now leaving the district. The scale of 
wages is here, however, always regulated by the price of bar. On 
recent changes the men have succeeded in getting ahead of the 
customary scale to the extent of 6d. aton. That 6d. it is not unlikely 
that the masters will try to recover at Christmas. This would be 
brought about if the list should be reduced 10s. a ton at the same 
time that wages are brought down Is. a ton. Such an alteration, 
we know, would meet the views of certain influential masters, but 
the meetings of the trade are now less influenced by individual 
firms, however powerful, than they ever were; and the course that 
will be ultimately J aay w will therefore remain a matter of pure 
conjecture until after the notice to be given has been resolved 
upon. There is not a master but ts, deeply, the necessity for 
a reduction, for they every one feel that the men recently have been 
earning very little wages, and are therefore badly off, and they are 
prepared further to admit that 7s. 6d. a ton is as low a rate as a 
man ought to be paid for puddling. 

Two separate ironmasters, estates have been put before the 
Birmingham Bankruptcy Court. They are those of Mr. H. W. 
Cresswell, of Tipton, and Mr. J. C. Harvey, of Blurton. Both 
have been for some time in the court, the first as long as eighteen 
months. In that case the deficiency is set down at £23,000, and in 
the other £60,000. Both concerns have again to come up. 

The coal trade of South Staffordshire and East Worcestershire 
is remarkably quiet in all but the very best descriptions, 

There is an almost utter absence of any new feature in the hard- 
ware trades of Birmingham and South Staffordshire. The last 
Australian mail brought a few orders for this district, but generally 
the merchants’ warebouses in Australia are full of the products of 
this district. A very slight improvement has taken place in the 
demand for miscellaneous hardware for the United States, but to 
most of the other markets scarcely any inquiries are being re- 
ceived. The prospects of the trade during the winter get 
gloomier as Christmas draws near, and it is put prominently forward 
that there ‘“‘never was less spirit or disposition to speculate in any 
way whatever” than at the present time. 

In Birmingham the metal trades are slack, as also are the lamp 
and chandelier makers and gasfitters; indeed, the latter report 
business to be in a worse condition than it has been for years. 
The hollow-ware manufacturers, the tinplate workers, the wire- 
drawers, and the jewellers send in equally discouraging reports, 
and in the majority of the other trades of the town there is little 
or no change, at any rate for the better, to report. 

The Wolverhampton japanners, hollow-ware makers, and tinners 
report a sluggish demand, and to such an extent has that become 
the case that, with the present very limited production, their 
stocks are gradually accumulating. The lock makers have a very 
dull demand, and in the best pad and cabinct branches, notwith- 
standing that there is a fair inquiry in the fine plate branch. The 
edge-tool and steel toy trades present the same unencouraging 
aspect, and - eee the trade generally there are a good many 
hands unemploye 

At Willenhall, as a rule, there are only enough orders to 
find about half employment for the operatives in the lock trade, 
and especially in the principal departments of that industry. In 
bolts and latches there is only a shade of improvement in the 
demand. Thecurrycomb trade is rather better, and some padlock 
establishments are tolerably well off for orders. The ironfoundry 
trade is stagnant. 

The Bilston japanners and tinware makers complain of the 
scarcity of orders for shipping trade, but in the home department 
a moderate inquiry for season goods is sustained. 

From Dudley we learn that west of the town trade is quieter 
than it was. It is true that at some of the ironworks there is a 
sufficiency of orders coming in to keep them fairly in gear, but at 
others there is less activity. In plates and sheets there is 
scarcely anything doing, and the men in this department are still 
badly off. For the next three or four months the prospects of the 
iron trade are not of a cheering character, This, coupled with the 
high pion of provisions, makes much against the ironworkers. 
But the colliers have every prospect of a good winter's trade; the 
quantity of coal sent from this locality by rail into other parts is 
— large. This, combined with the requirements of the district, 

ill keep the pits in fair operation all the winter. The colliers, 
as w made Monday a playday, which restricts the bandsmen 
to five days per week; the pikemen have an advantage over these, 
and are generally doing from a day and a-quarter to two days 
work in the week when they play. There is a good demand for 
native ironstone, and prices for it keep good. The labour market 
is in an unsatisfactory state and not likely to be much better till 
the spring of the year. The chain and anchor trades are a shade 
better, but they are exceedingly dull even with that change. The 
other branch of the hardware trades of the place have not in any 
way mended. At Hales Owen and Lye Waste the nail makers are 
reported slack, and at Stourbridge the vice makers are understood 
to have searcely anything to do. 

The guardians of the Birmingham Proof-house have given the 
usual notice of their intention to apply to Parliament for an Act 
to amend the Gun-Barrel Proof Act, 1855. They seek, amungst 
other things, to establish additional proof-houses, to vary the 
place of meeting of the Birmingham trade, to make, further on, 
other provisions as to the appointment and continuance in office of 
a proof-master and other officers, with their duties and powers of 
proof; to authorise the —- of police officers as sear: hers, 
with powers to enter without warrants manufactories, houses, 


and 


shops, and places anywhere in England, search the same, 





seize and carry away stamps, marks, and barrels, arms and 
of arms—the appointi aod contol of such officers to lie wiel the 
Quarter Sessions, and their payment 
and London companies respectively, or either of them; to 
asia, onl enpastieg of napeevel tawdin, Seweuing aah panes 
, and ex ng of unprov 

the same, or dealing in pawn tickets or FB reem b vaidien to 
them, and extending the provisions of the Act to barrels and arms 
a ae emees, or vote Ses or otherwise altered after 
proof, and likewise to foreign -houses and foreign proof 

A meeting of the council of the Wolverhampton Chamber of Com- 
mence was held on Tuesday last. The council resolved tosenda depu- 
tation to the meeting of the associated chambers of. commerce to be 
held in London next week. A report was next received from Mr. 
Norton, a member of the chamber, upon the communications of the 
Government on tke China and Russian tariffs. It stated that the 
proposed tariff for China appeared to be moderate and reasonable 
and that no further action was necessary for the chamber beyond 
expressing its approval. The Russian tariff was to be ex- 
tremely high, and based on the principle to which the chamber 
had always so strongly objected, that of specific duties, which is 
apt to confine the import trade of the country which enforces it to 
those goods which are required by the wealthy, and which, coming 
in at a duty by weight, pay but a very small charge. It was a 
principle also which, by compelling the manufacturer to diminish 
to the utmost extent the weight of his s, has a direct tendency 
to produce articles that are not of a solid and enduring character. 
It was resolved that a memorial embodying these views should be 
sent to the Foreign Office, and also to the Board of Trade, and 
strongly urging upon the Government to obtain, if possible, in this 
instance, and in all cases where they have any influence on the 
alteration of tariffs, an arrangement for levying the duties on the 
principle of value. The next question considered was a letter 
which had been received from Mr, Joseph Humphris, secretary to 
the Wolverhampton Trades Council, and enclosing a copy of 
three resolutions by that body at a special m 
convened to consider “ The relative positi of ployer 
and employed, and to deliberate upon some means whereby 
a more pure sympathy may be created between them than 
had hitherto existed.” The letter stated that the trades 
council stood relatively in the same position with the workman, as 
the Chamber of Commerce did with the employer, and they con- 
sidered that the two bodies might possibly “become a motive 
power for the advancement or otherwise of the true interests” of 
each. Some further expressions of a desire to see a stronger 
feeling of unity existing between each side, expressed in langu 
of a similarly metaphorical character, were then entered into. The 
resolutions wereappended. The principal resolution was that which 
follows:—‘‘ That having regard to the mutual dependence of em- 
ployer and workman and to their common interests, and having 
regard to the fact that in the borough of Wolverhampton there was 
established a chamber of commerce in which the employers of 
the various trades having skilled artisans discuss trade questions 
from a masters’ point of view, and a trades’ council in which the 
representative of the skilled artisans discuss such questions from a 
workman’s point of view, resolved that it is desirable for the better 
understanding of each other a deliberative council should be formed 
of delegates from the chamber of commerce and trades’ council 
respectively, for the purpose of uniting both branches of the pro- 
ductive industry of the borough.” The other two resolutions 
desired the chamber to’appoint a council of eight, or any other 
number of their body, to meet an equal number of the 
trades’ council to take this important subject into considera- 
tion, and authorised that a communication should be sent 
from the council to the chamber. The council of the chamber, 
after a prolonged discussion, resolved upon a reply in which they 
sympathised with the hopes expressed that the relations between 
employers and employed ~— become more thoroughly cordial, 
but claimed that the council being com not only of manufac 
turers, but of merchants and professional men, did not discuss 
trade questions from a masters’ point of view alone, but were 
guided by the general public interest of all the commercial and 
manufacturing classes; they had therefore appointed a itt 
of five to meet a like number of the trades’ council to hear reasons 
that they might urge for the scheme proposed, the committee to 
report to the council. They could not take up the question of the 
first resolution in its entirety without calling a meeting of the 
whole chamber, when the question would arise how far such a 
subject would be consistent with the original constitution of the 
chamber. After this the council discussed certain proposed rules 
of the County Courts’ Act, 1867, and passed a resolution in which 
they suggested an alteration giving greater power toa plaintiff who 
succeeded in an action to obtain prompt payment of his debt, It 
will have been observed that the question embraced in the com- 
munication from the workmen who constitute the trades’ council is 
one of considerable importance, promising a large amount of 
benefit to both employers and employed if the idea of the council 
could only be carried out; there would then exist in the metropolis 
of South Staffordshire a permanent board, to which questions of 
— between man and master might be referred for arbitration 
without resort being had to the disastrous proceedings of a strike. 

The expected educational requirements in the shape of more 

hools and t 8, arising out of the operation of the Factory 
Extension and the Hours of Labour Acts respectively, gave rise to 
a very influential gathering in Wolverhampton last Monday evening. 
The Earl of Lichfield presided, and he was apy amongst 
others, by Lord Lyttleton, Mr. W. O. Foster, M.P.; Mr. Williams, 
hon, secretary of the Ironmasters’ Association; Mr. Baker, the 
inspector of factories for this part of the kingdom, and others, 
The gathering did not, however, result in much practical good, 
because the Government inspector of Church of land schools 
in South Staffordshire maintained that the additional school-room 
accommodation was nearly sufficient, and that what would be 
wanted chiefly was more teachers. He said that in the town of 
Wolverhampton, for instance, there was, according to the Govern- 
ment requirements, school space for 7000 more scholars than now 
attended, whereas the persons present who knew the schools were 
satisfied that there was not room for 500. Mr. Williams said that 
the Legislature, in requiring a large number of extra children to 
be sent to school before masters were provided to teach them— 
while, indeed, there was a deficiency of ew power for the 
present scholars—was pushing the cart before the horse. For his 
part he accepted the Factory Act because it was passed, but not 
with all the satisfaction he could wish, on the ground he had 
already stated, but also a little for his workpeople, and he 
did not like to tell them that they must send their children to 
school, and also find out schools to send them to. They might 
depend upon it that when they did this, and, furthermore, docked 
them of wages that their children earned, they would think 
them other than their friends. The workpeople were now “ down;” 
they were suffering from shortness of work, and, consequently 
shortness of wages, and he did not wish to increase the difficulty 
of their position. No doubt this was one of-the things which Mr, 
Baker would say would work itself right by and by, but it was 
difficult to know how to bring the Acts to bear on the people with- 
out seeming to enforce a hardship. Mr. Baker had previously 
shown that out of the —— of Staffordshire (796,540) there 
would be 43,348 people coming under the operation of the Acts. 
Of these 2687 were men, 29,818 women, 7464 young lads, 1434 
girls, 2080 boys, and 165 little girls, He intimated that the 
Legislature and society would probably look to the masters to see 
that the children availed themselves of the educational advantages 
that the Act placed within their reach; and he, as an inspector, 
should say, and now said, “If you will work this Act with us, so 
far as the education clauses are concerned, we will work with you 
as if we were ironmasters. We will se you no trouble unless 
you will not do what you ought to do; but if we find anyone who 
will not be led gently, then, on behalf of the fair trader, we say, 
‘you must take the consequences.’” This he said jocosely, but 
th>re could be no doubt that if any manufacturer were allowed to 
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the summit of blast furnaces, 
Sunday evening the Osier Bed Iron Company’s furnaces at 
Moseley Hole, near Wolverhampton. On that at a little 
before seven, the casting had just been run out, and blast was 


i but no one was hurt. Upon examination it was 
found that one of the main pipes of the gas machinery had burst 
The a loud as to occasion a concussion in the 
here, which was felt at least two miles in opposite direc- 
tions. Further than the rending of the pipe little or no damage 
has been done. The cause is not quite explained, but it is 
supposed to be due to the presence of foul air in the pipes. 

A colliery explosion at Cradley, by which some thirteen persons 
were burnt —it was not at one time thought severely—has already 
resulted in the death of six persons. The matter is still in the 
hands of the coroner’s jury. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

Iron TrapE: Prospects not Improved: Orders Not more 
Numerous: Unsatisfactory Reports from the Works: Increase 
in the Number of Hands on Short Time: Operations at the 
Works Checked by the Closing of the Russian Shipping Season: 
The Competition with Belgian Makes: American Advices not 
Unfavourable: Home Contracts Slow in Coming to Hand: 
Tolerably Good Inquiry for Pig Iron of Best Brands—Tue Tin- 
PLATE TRADE—THESTEAM CoaL TRADE : Increase in the Demand 
—SALE OF THE BLAINA WORKS—ANNUAL MEETING OF THE 
BuaERDARE Company: Declaration of Dividend — MINERA 
Minine Company: Extraordinary Success in Mining —THE 
GREAT- WESTERN COMPANY AND THE VALE OF NEATH DIVIDENDS 
—THE NoveMBER Rattway NorTIcEs. 

DurING the past week the prospects of the iron trade of this dis- 
trict have not improved, and orders are not more numerous than 
they were a week ago. The reports lately received from the 
various works are still of a very unsatisfactory character, and not 
the least degree of animation is being evinced in any branch of the 
trade, but in some instances business is undoubtedly worse than it 
was at the commencement of the present quarter. The number of 
workpeople employed about two-thirds time is said to be increasing, 
and there is considerable apprehension that the, worst has not yet 
been witnessed, and that before next spring some few privations 
will have to be experienced by the working classes of this district. 
At some of the leading establishments operations have undoubtedly 
been checked by the closing of the Russian shipping season, for 
during the period shipments were made to the Muscovite empire 
makers had some degree of confidence in keeping their mills and 
forges going. In previous reports it has been stated that 
considerable quantities of iron have been sent to Russia, 
and it is only reasonable to assume that a fair share of 
future orders will be sent to this district; yet at the 
same time it must not be forgotten that extensive Kussian con- 
tracts have of late been given to Belgian makers, who undoubtedly 
have taken them at a lower rate than South Wales makers offered 
to do. It has been said that the Belgian makers pay less wages 
than those of the United Kingdom, and so long as that is the case 
it will have a material effect upon the number of contracts sent 
to this country. It is certainly far from agreeable to find that 
while our makers are compelled to keep their hands at short time, 
the Belgium works are fully employed. The advices from the 
United States are far from being unfavourable, and shipments of 
iron are being made at short intervals to Baltimore, Philadelphia, 
&c, The Government of Honduras are inviting offers for a loan 
of a million sterling to make a railway from the Gulf of Mexico 
to the Pacific, with interest at the rate of 10 per cent., 
the loan to be repaid by instalments in seventeen years, with 
a share in the profits of the line for fifteen years. The inducements 
offered are certainly of a favourable character, and should the loan 
be obiained a quantity of railway materials will be required, and it 
is not at all improbable some of it would be obtained from this 
district, On home account contracts are exceedingly slow in 
coming to hand, and this will probably be the case until a change 
takes place in the money market. Public confidence appears to 
be lost in railway securities, and until this is restored there is little 
likelihood of a good home trade being done. For pig iron, brands 
of repute are tolerably well inquired after, but for the commoner 
qualities there is little inquiry. 

For tinplates there has been a falling off in the demand, and 
prices are more in buyers’ favour than they have been of late. 

For steam coal the demand still continues brisk, and the 
collieries, as a rule, may be said to be tolerably well employed, 
and the quantity sent to the various foreign markets is rather 
larger than at the corresponding period of 1866, In the house coal 
there is room for considerable improvement, but as the weather 
becomes colder there is a probability of the demand increasing. 

For several weeks past it has been reported in THE ENGINEER 
that negotiations were in progress for the sale of the Blaina works, 
which were recently stopped by the inspectors of the estate of 
Levick and Simpson, it being found advisable in the interests of the 
creditors not to keep the works going any longer. The stoppage of 
the works caused a great distress in the neighbourhood; but it is 
satisfactory to record that the negotiations have proved successful, 
thesale having been completed to a Lancashire capitalist for the sum 
of £75,000, and there is every probability of the works being 
re-started at an early day, and employment will thus be given to 
thousands of workpeople now out of employment. 

At the annual meeting of the Blaendare Company (Limited), 
Pontypool, held at Manchester, a dividend at the rate of 5 per 
cent. per annum was declared. Great satisfaction was expressed 
at the termination of the Chancery suit with the Ebbw Vale Com- 
pany, and the handsome manner in which the vendor and managing 
director (Mr. Wightman) had come forward and paid the whole of 
the costs and damages. 

A dividend of £4 15s. per share (£25 paid), has been declared by 
the} Minera Mining Company for the three months ending Sep- 
tember 30th last, The company has paid altogether dividends to 
the amount of £223 13s. per share, and the latter are now selling 
at from £160 to £165 each. 

A report has been in circulation during the last few days that, 
to get rid of an obnoxious lawsuit the Great Western directors 
intend to pay the Vale of Neath shareholders their dividends in 
cash. The report, however, requires confirmation, and is not 
generally credited. : 

The parliamentary notices given for new railway schemes are 
exceedingly few in number, There is hardly a single really new 
project, the majority of the notices being confined to the revival 
of schemes abandoned last year from various reasons. There are 
also several applications for abandoning authorised lines, 
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SCOTLAND: ITS TRADE AND OPERATIONS. 
(From our own Correspondent.) 
THE GLascow Pic IRoN MARKET —MANUFACTURED IRON —THE 
Coat Trape—ContTRacts—THE SuGAR TRADE AT GREENOCK. 
Pic iron continues to decline, with only a limited business doing. 
To-day (Wednesday) 53s. 9d. to 53s. 6d. cash, and one month was 
accepted for a few lots. Full quotations are as follows :—Pig iron, 
Mixed Nos., Warrants, 53s, 4d. to 53s, 6d.; No. 1, g.m.b., 54s. 6d. 








to 54s. 9d.; No. 3, 538. 6d. to 53s. 9d.; Gartsherrie, No. 1, 6ls.; 


Capen, Fa) i Ce ‘at Ardrossan), No. 1, 59s: 
The shipments of the are ligutiy over those of the corre- 
year. 


hant iron, and makers generall, —- : iyed 
merchant y are emp! 
eens dad Gin a have orders in hand to 
carry them year, in one or two cases even over 
January of next year. Shipb iron, however, does not show 
any improvement yet, but there is a tible increase in the 
pe hom for iron ships in the Clyde, and no doubt better prices for 
iron will soon follow. We quoteas current prices the following :— 
First common bars, £7 5s. per ton; second ditto, £5 17s. to 
£7; nail rod, £7 5s.; angle iron, £7 to £8 10s.; plates, £8 to £10; 
all f.0.b. here less usual discount. 

Coals are steady at the following quotations, and the trade is 
rather dull, although shipments are very heavy:—Coals, main and 
common hard for shipping, per ton of 20 cwt. laid down, 6s. 9d. 
to 7s.; best splint, ditto, 7s. to 7s. 94.; Wishaw household, for 
shipping, 7s. to 7s.-9d.; dross, laid down, 3s. 6d. to 5s. 6d.; smithy, 
per ton of 20 cwt., 12s. to 15s.; household, best quality delivered, 
ng wagon of 20 cwt., 10s. to 12s. 6d.; second qualities, per ditto, 

. to 12s.; quarter, best quality, delivered per wagon, 13s.; steam- 
boat, per 24 cwt., 10s. 6d. to 12s. 

The advices of coal shipments at the principal ports again show 
an amount largely in excess of that of the corresponding week of 


it year. 

Messrs. Robertson and Co., Greenock, have concluded a contract 
with Mr. D. Bruce, Southampton, to build a first-class double 
— paddle-wheel steamer, with engines by Messrs. Rowan, 

asgow. 

Mr. Caird, of Messrs. Caird and Co., Greenock, has returned 
from Germany, where he has signed a contract to build two steam 
vessels, the cost of which will be £200,000, besides extras. 

As an evidence of the enterprise of the Greenock sugar refiners, 
we are informed that three of Messrs. George Smith and Sons’ 
ships-—viz., City of Vienna, City of Athens, and City of Florence— 
have been chartered to bring round from London cargoes of raw 
sugar for Mr. John Kerr, Greenock, We understand the sugar is 
to be refined there and returned to the London market. The enter- 
prise of such a step speaks highly in favour of the principles of 
refining adopted in Greenock. The City of Vienna, Curnaghan 
master, arrived at Greenock on Thursday, and was taken into 
Albert Harbour to discharge. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From oar own Correspondent.) 

LiverPooL: The Chamber of Commerce: The Ferry Steamers— 
Borter ExPLost1on—SovutH YorKSHIRE CoAL TrRaDE—NORTH- 
Eastern District: L’Ezxtincteur ; State of Trade—THE RIVER 
Rips_e — LANCASHIRE AND YORKSHIRE RAILWAY — HARBOUR 
IMPROVEMENTS : Hull—StaTE OF TRADE AT SHEFFIELD—BOILER 
EXPLOSION NEAR BRADFORD — HULL Docks—LINCOLNSHIRE 
Iron OnE— LONDON AND NortTH-WESTERN RaAILWway: Wew 
Stations at Sheffield and Bolten—MANCHESTER ASSOCIATION 
FOR THE PREVENTION OF STEAM BOILER EXPLOSIONS. 

THE committee on foreign and colonial trade of the Liverpool 

Chamber of Commerce has adopted a memorial to Sir Stafford 

Northcote, Secretary of State for India, expressing regret at the 

recent abandonment of the survey of a route between Rangoon, 

through British Burmah, to the south-western provinces of China, 
and asking for an immediate resumption of the survey. A con- 
ference has been held at the Mersey Dock offices in reference to 
the appropriation of the space required for working the ferry 
steamers. From time to time the dock board, desiring to meet 
the views of the contending parties, has made alterations, which 
have, however, not given satisfaction. The St. George’s stage was 
divided into four berths; and the bye-laws of the dock estate 
allocated themtothe Wallasey, Woodside, Tranmere, and Rock Ferry 
and Eastham steamers respectively in equal proportions. But as 
the Woodside and Wallasey boats increased in size it was found that 
there was not only great danger in landing and berthing the boats 
at the stage, but that the stage itself was frequently injured. 
Besides this, rights, real or assumed, were claimed by some of the 


confluence of the Ouse and Trent 
to the sea from the Board of Trade toa proposed leaden Con- 


: im) le for i 
of railway matériel at Sheffield. ith this exception seal! teste 


continues without much alteration, although complaints as to the 


scarcity of orders becomin B 
4 omens ena ut few orders have 
A serious boiler explosion occurred yesterday week at. the 


y 

Illingworth Brothers, Bradford, by 
u and several others injured—one of 
them so seriously that he is not expected to recover. The. boiler 
had been on the premises about twelve months, having been 
obtained from Messrs. Holt and Co., Ardsley Mill, where it had 
been some time in use. It was thoroughly repaired before being 
ae down by Messrs. Partington and Son, of Thornton-road. It 

been tried once or twice lately, but had never been fairly at. 
work. It was calculated that it would bear 50 lb. pressure on the 
square inch, but it was not proposed to work it at a pressure of 
= than Cn Ib. 

t appears fromastatement circulated by the Hull Docks Compan 
that the docks are six in number, and = oe of the Queen’s, the- 
Prince’s, the Humber, the Railway, the Victoria, and the Western 
docks. The latter, which is now in course of construction, runs 
parallel with the railway; it is expected to be completed duri 
1868, There are also two large timber ponds at Hull now in f 
use. The total area of the docks and basins is about eighty-four 
acres, and the total area of the timber pond accommodation is about 
twenty-five acres. The whole of the dock system has tramway 
communication with the North-Eastern Railway. The fo! 
table, giving the tonnage of vessels frequenting the port of H 
shows the periodical increase in the trade of the harbour:-—-1775, 
109,491 tons; 1800, 198,173 tons; 1825, 448,911 tons; 1850, 811,716 
tons; and 1860, 1,215,204 tons. In 1866 the total had further 
advanced to 1,343,819 tons. 

_A short branch line to connect the iron bearings on the of 
hills near Normanby with the Hull and Lincoln section of the 
Manchester, Sheffield, and Lincolnshire Railway, has just been com- 
menced, The West Riding and Grimsby Railway Company has. 
given notice of an intended application to Parliament for the 
abandonment of its Keadly and Lincoln extension. 

The necessities of a largely increased traffic passing over Stain- 
more from the South Durham collieries to the ironworks in the 
Furness district has caused the Darlington committee of the 
North-Eastern Railway Company to double a portion of the South 
Durham and Lancashire Union line, extending from Bowes in 
Yorkskire to the summit of Stainmore in Westmoreland. The 
works have been carried out by Mr. Appleby, of Barnard Castle. 

The London and North-Western Railway Company contemplates. 
the erection of a new station at Sheffield. The directors have 
also intimated that they intend to proceed with a new station at 


> 








lton. 
| At the last monthly meeting of the executive committee of the 
| Manchester.Association for the Prevention of Steam Boiler Ex- 
| plosions, Mr. L. E. Fletcher, chief engineer, presented his report, 
| of which the following is an abstract :—During the last two months 
| 481 visits of inspection have been made, and 1100 boilers examined, 
777 externally, 26 internally, 15 in the flues, and 282 entirely, 
while in addition 10 have been tested by hydraulic pressure. 
these boilers 318 defects have been discovered, 15 of them bei 
dangerous. On theinspectors getting insidea double-flued boiler,an 
sounding it with a hammer, the rivet heads proved to be so rotten 
that thirty or forty of them flew off. Corrosive water has a very 
treacherous effect upon rivet heads and the overlap of the plates, 
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ferry proprietors, and litigation ensued, resulting in a determina- 
tion on the part of the marine committee of the dock board to | 
put a stop to the disputes once for all, and to arrange for berthing | 
the ferry steamers in a manner consistent with the available space 
at the stage and the extent of the traffic at each ferry. The con- | 
ference ended in the marine committee recommending to the dock , 
board that the berths as at present allocated should be with- 
drawn, and that for the future the Wallasey and Woodside boats 
should have two-thirds of the stage or thereabouts, while the | 
remaining ferry proprietors running to the south end must settle 
difficulties amicably or the committee would do it for them. 

A boiler explosion resulting in the loss of three lives has occurred 
in the Odessa coal-pit, Langley Town, the property of the Butter- 
ley Company. 

The South Yorkshire coal trade continues tolerably active, and 
considering the advanced period of the season there is a fair de- 
mand for steam coal for shipping purposes to Hull and Grimsby. 
A full average tonnage of Silkstone and Barnsley house coal has 
been despatched to London and the South by the Great Northern 
Railway, while there is rather more going to Lancashire in engine 


| 


| coal and gas nuts. 


On Monday some experiments were conducted in Messrs. | 
Palner’s shipbuilding yard at Jarrow to test the merits of 
L’Extincteur. Mr. Rimington, of Newcastle, had three machines 
in the yard, of which the managers of the works are said to have 
expressed their approval. Some large vessels have arrived to load in 
the Tyne—some for Aden and the West Indies—and it is expected 
that the steam coal trade will be busy during the winter. At 
a meeting of ironmasters held at Newcastle on Friday it was | 
agreed to make a reduction of 10 per cent. in wages. The | 
depressed state of trade is assigned as the cause of this reduction. | 
Another “‘ high-level bridge” across the Tyne, between the Cattle- 
market, Newcastle, and the west part of Gateshead, is to be made | 
at once. Several new steam tugs are on the stocks at Shields; the | 
manufacture of marine engines on the banks of the Tyne is, 
however, very dull. In connection with the reduction of 10 per cent. 
in wages in the iron trade, it should be noted that the reduction | 
will take effect as from December 7th. Mr. W. Barningham, of | 
the Darlington Iron Company, writes:—‘* We have completed an 
extensive order for Russia, as well as other large contracts for this 
country and the colonies,and we find we have not work for more than 
two-thirds of the men, who have hitherto been employed in producing 
from 1400 to 1500 tons of iron weekly. We are still producing 
about 800 tons per week, but unless further orders are shortly 
received we shall not be able to continue to produce this diminished 
quantity.” 

The number of blast furnaces in operation in the Cleveland dis- 
trict is 85, and there are 49 out of blast. The stock of pig iron in 
store is somewhat under 71,000 tons. The manufactured iron 
trade of the Cleveland group is slack; it seems doubtful whether 
any East Indian orders for rails will come into the Cleveland 
group. The local inspector of factories, Mr. A. Redgrave, has 
been visiting the ironworks of the Middlesborough district, and on 
Wednesday he met the ironmasters at Darlington. He explained the 
general provisions of certain new Acts which will come into force in 
January; and he stated that the Government wished to introduce 
the new regulations, so as to interfere as little as possible with 
existing arrangements. It is stated that a sub-inspector will be 
allotted to Northumberland, Durham, and Cleveland. The iron 
trade of the Cleveland district proposes, as soon as the necessary 
arrangements can be completed, to hold a weekly iron market on 
Tuesday mornings, after the Birmingham fashion. 
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CopPER—British—cakefandtile,| £ s. d. £38. d.| £8. d. £8 a 
POT tON cececcscsececewe | 75 0 0.. 76 O 0] Sl O 0... 86 0 
seeeseee cccescce | 77 O 0.. 78 O 0} 84 0 0.. 89 0 & 
heet ..+.e0s cccccccccccceee | 78 O 0.. 80 0 0] 86 O O.. 91 0 0 
Bottoms..cccccccccescccccse | 84 0 0.2. 0 0 Of] D1 0 0.. 96 6 O 
Australian, per ton...sse.ee. | 80 0 0., 85 0 0) 84 0 0.. 91 0 O 
Spanish Cake ..cccccscesees| 71 0 0. 0 9 0} 000. 00 0 
Chili Slab. se-cceces ecoccee| 69 0 0.. 6910 0] 000... 00 0 
Do. refined ingot ..eesesese | 7019 0.. 0 0 0) 0 0 0. 0 0 O 
YELLOW METAL, per ib. 0 6 +O 073) 0 0 7 00 8 

180N, Pig in Scotiand, ton.. 13 5 casb. 213 44 casb. 
Bar, Welsh, in London . 10 0.. 0 0 0] 70 0. 710 0 
Ww 10 0. 0 0 0} 6 00. 6 5 @ 
10 0. 0 0 0} 8 5 0. 8 7 6 
15 0.. 6 0 0} 515 0. 6 0 @ 
5 0.. 910 0] 1010 0.4. 0 0 0 
5 0.. 310 0} 910 0... 000 
Nailrods 10 0.4. 0 0 0) 8 5 0. 8 7 6 
Bwedish .scccccses coccccee | 10 5 0.. 1010 0; 1010 0.. 10 0 O 
LEAD, Pig, Foreign, per ton.... | 18 15 0..19 0 0} 1910 0.. 0 0 0 
English, W. B..ccccesesesece | 21 0 0.4. 0 O 0} 2210 0., 2215 0 
Other brands ...ccccccscese | 19 5 0.. 1910 0) 20 5 0.. 2010 0 
Sheet, milled ...cceccccceee | 2010 0.. 0 0 O] 21 0 0. 215 0 
Bhot, patent .....sccccsccese | 23 0 0. 0 0 0) 2400, 00 0 
Red or minium. 31 00.. 0 0 0} 22 00. 00 0 
White, dry... 2710 0.. 28 O 0] 31 0 0O.. 32 0 0 
gro’ o! 28 0 0.. 29 0 0; 30 0 0., 32 0 0 
» W.B.ccccce 2410 0.. 0 0 0] 2415 0.. 25 0 0 
QUICKSILVER, per bot. 617 0.. 00 0| 618 0. 70 0 
SPELTER, Silesian, per 21:12 6.. 2114 Of 21 0 0., 21 2 6 
Eng eeeece 28 00.. 0 0 0) 28 00.000 
White zinc, powder.... 000, 000) 000. 0900 
STEEL, Swedish faggot ....e000| 0 0 0. 0 0 6) '5 0 0. 0 0 0 
MASccccccecoocecccocccsccss | 18 5 0.15 18 0] 08 G. 8 8 8 
TIN, Banca, per cwt..ccccccoee| 41210. 0 0 0) 410, 42 90 
Straits, fino—cash ..ecccocee| 4 919%. 410 +] 40 0. 4 010 
For arrival ..ccoosccoceee| 411 0. 0 0 0} 000. v 00 
English bIOCKS .ccccecccccece | 415 Ove 416 0} 4 2 0. 45 0 
Bars cccccccccccccccccsce 416 0. 417 0} 44 0. 46 0 
Refined, in blockS..sccceese | 418 Ove 419 0] 4 6 O01 4 8 0 

T(NPLATES, per bx of 225 sheets 

IC coke... 13 0. 14 0) 140. 1 6 6 
IX ditto.... 19 6. Lit Of} 110 0. 112 6 
IC charcoal 1 9 0. 110 0} Lil 6. 1132 6 
TX ditto.... 115 0.. 116 0] L117 6. 118 6 











. 1 
Per load-— £52 1/2 8 £ & || Perload— £2464 46448 
Teak ....seseeeee 9 01010}| 9 0 10 10 || Yel. pine, per reduced 0. 
Quebec, red pine .. 3 0 410] 3 5 415 || Canada, Ist quality 17 0 1810 17 01910 
yellow pine... 215 4 0) 215 310 Qnd do... 11 10 12 10 12040 
St. John’s N.B.,yel.. 0 0 0 0] » O O O || Archangel, yellow . 11 10 8012 018 0 
Quebec, oak, white.. 5 5 510) 510 6 O || St. Petersburg yel.. 10 loli 6 10101110 
birch...... 310 410] 310 410 || Finland ........ 8 0 6; 8 6 910 
Memel ..... + 0 0 0 0] OO O O || Memel ......++++ 0 | 0000 
elm + 310 5 0| 310 5 © || Gothenburg, yel... 810101) 9 01010 
Dantzic, oak + 310 6 0} 310 6 0 white 8 0 9 6} 8 0 810 
fir.. + 2 0 38 0} 23 O 310 || Gefle, yellow...... 9011 (| 9 O11 0 
Memel, fir . + 8 0 310} 3 0 3 1v || Soder! eoosee 9 O1O] 9 01010 
Riga ..ccsccoeeeeee 3 0 3 5| 3 O 3 S|! Christiania,perC. 
Swedish secccoeese 3 0 2 5) 118 23 | 12h. by 3 by 9> 16 0 22 is 023 0 
Masts, Queb rd.pine 6 0 7 0) 6 0 8 ¥ in, yell eevee 
yl. pine5 0 60) 5 0 60 it ou 1 om1lsé 
pine 0 0 0 0} »v 0 O O|| per 40ft, din. 
Lathwood,Dantafm. 410 5 0| 4 5 5 10 || Staves, per standard M. 
St. Peter’s 610 710| 610 7 10) Quebec pipe...... 75 0 80 80 955 0 
Deals, per C., 12ft. by 3ft. 9in. 5 5 puncheon 19 0 20 2» O@1 vu 
Quebec, whtspruce 13 019 0/1310 21 | © crown © 120 
StJobn whtspruce 131015 10/18 015 0 || pip ....+ } Mo 0 18) +]180 0 9900 








NavAL APPorntMENTS.— Engineers: Thomas Owen, chief, to 
the Trafalgar; Alfred Waters and Amos Richards, to the Trafalgar; 
Frederick E. Shean and Henry Rumble, first-class assistants, to 
the Trafalgar; Walter Crichton, first-class assistant, to the Royal 
George; Charles A. O’Dowyer, chief, to the Narcissus; Henry 
Coller, to the Asia, for the Valiant; James B. Warington, first- 
class assistant, to the Linnet; and Septimus Chautter, first- 








The Ribble Dock and improvement scheme, Preston, has been 
alandoned for the present, 


class assistant, to the Sharpshooter. 
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THE SOUTH BOSTON IRONWORKS, U.S. 


Ar this moment while questions connected with American 
cast iron ordnance still attract considerable attention, it 
will interest our readers to be told something of the 
foundry from which the Rodman gun now at Shoe ess 
has come. "For the following description of the South 
Boston Ironworks we are indebted to a gentlemen who 
recently visited the United States at the request of a 
prominent member of the House of Commons, on purpose 
to collect information concerning the United States ord- 
nance foundries and dockyards. 

The South Boston Ironworks present to the visitor the 
familar square aggregation that constitutes a considerable 
foundry in any thriving city. Facing the street there is 
in the prominent side as much outward show as was com- 
patible with a certain outlay—the gable of a two storey 
pattern-house, flanking a wag 4 to the left; a range of 
offices in two storeys, flanking the same acy bp the 
right, and beyond, with a short unbuilt interval, the gable 
of the new foundry. The new foundry and the pattern- 
house, which show their gables to the street, extend back, 
and so does a third gable-ended building in the rear of the 
offices, midway between the two former, leaving two con- 
siderable enclosed yards in which old guns, metal, 
and waste, lie about, and in which workmen may get a 
breath of cool bright air. The third gable-ended building 
is the old foundry. Let us enter the gateway of those 
proud old works, the founder of which cast nearly all the 
cannon bulls that were used against ourselves in 1812, and 
whose son is the author of “ Alger’s Philip’s Mineralogy.” 
Quiet. and order prevail, and after the formalities of 
a cordial introduction by one of the most respected 
Canadian residents in Boston, the history of the place is 
told, and its secrets opened out. Mr. Alger, sen., was a 
well known metallurgist, and one of the successful men 
of his day. He discovered a method of purifying cast 
iron that gave to ordinary castings thrice their previous 
strength, and which applied to cast ordnance gave astonish- 
ing evidence of endurance when the guns were subjected 
to extreme proof. He introduced and patented cast iron 
chilled rolls; he dispensed with hearths in reverberatory 
furnaces; he rifled the first gun in the United States in 
1834; and he manufactured the first malleable iron gun 
in the United States in 1836. He improved time fuses for 
bombshells and grenades, manufactured the first perfect 
bronze cannon in the United States, and, strange incon- 
gruity, introduced the ten hours’ system, and the even 
more democratic innovation of keeping old and good 
hands, irrespective of their number, on half-pay, without 
work, in dull or hard times. His son, during the late war, 
was one of the consulting artillerists of the Government. 
In 1862 his son patented two improved fuses, each of 
which combined a time fuse and a percussion fuse in one 
case, and in 1863 he patented a pouch for the bursting 
charge in shrapnel. Such is the story of the works. 
Next, behold one of the best cabinets of minerals in the 
United States; specimens of the metal of all the important 
castings ever executed at the works; and a detailed record 
of their blendings, their densities, and their tensile strains. 
The purification, the blending, and the manipulation of 
fluid iron have been an unremitting study here ever since 
the war of 1812, and cast ordnance manufacture of late 
years has, according to American opinion, become a matter 
of sufficient certainty to justify the receiving into the 
service of the United States the heaviest ordnance, whose 
metal bears a certain tensile strain and is dense to the 
point of a given minimum. 

We pass to the foundries, the finishing shops, the gun 
racks, the enclosed lungs, or yards, and to the pattern 
shops. Everywhere and in everything the impression is 
simplicity with completeness, and order with perfect 
adaptation to intended purposes. The foundries, measuring 
about 120ft. each by nearly as much, are distinguished by 
utter meagreness. There is a complete absence of the 
crowding visible in some of our own great foundries, of 
little elbow room among cupolas, cranes, moulds, patterns, 
castings, and stacks of sand. In either of the South 
Boston Ironworks’ foundries a public meeting might be con- 
vened, or a course of public lectures given. For the 
appliances are few in number; there are the out-of-the-way 
furnaces for the metal, the equally out-of-the-way cranes 
for the moulds, the cores, and the finished castings; and 
the — pits that receive the metal are boarded over. So 
the foundries are mere unobstructed spaces, roomy places, 
that the glare and scorch of, it may be fifty tons of fluid 
iron, may not through closeness overpower those who stir 
it, direct its flow, and subject it to measured streams of 
water until cool enough for the finishing shops, with their 
lathes and tools. In the first foundry there are three 
furnaces with an easy capacity of thirty tons each; three 
cranes capable of raising from thirty-five to forty tons each, 
and four gun pits, varying in depth from 20ft. to 24ft. In 
the second there are five gun pits, five cranes, and three 
furnaces. The manner of the casting and of the cooling 
of the guns must not be passed over. ‘The ore and coal being 
in readiness, two or three furnaces are prepared for the cast- 
ing of a single great gun; the pigs of charcoal iron are 
stacked in a square pile within the furnaces with the coal 
in front of the pile, and not mixed with the iron, as 
before was usual. This separation has been required for 
reducing the carbon in the iron, the practice of mixing 
the iron and coal yielding an iron which would crack in 
cooling, fall short of the minimum tests, and fail under 
the service rounds allotted to the guns in Boston Harbour. 
The coal lighted in the furnaces the flame melts the pi 
and the smoke ascends behind them. And when the 
metal is fluid. in the furnaces it is run simultaneously 
from them all into a single pool, so that the temperatures 
and the parts may be fully blended under vigorous stirring; 
and these ends gained, the pool is opened into the pit 
mould within the pit until the mould is full. While the 
furnaces were preparing and the iron melting, the gun 
pit has been made ready for the metal, the moulds dro ped 
into the pit, the ,core dropped into the mould, nat the 
water inlet and outlet tubes adjusted in the core. . The 
pit may as well receive a parting word. It is a dry hole 





or well 20ft. to 24ft. in depth, and 10ft. to 12ft. across, 
built from top to bottom with brick and mortar in the 
most substantial manner. Within the hole the gun mould 
stands erect rear down and muzzle up, the between 
the mould and the brickwork being packed with sand. 
The core which fills the centre of the gun mould is a spiral 
iron tube, and its function is to cool the gun from the 
interior by streams of water, which flow constantly 
until the cooling is completed. Left to cool in the 
old manner a solid cast 15in. gun would retain more or 
less heat for thirty days, and unfit for the lathe until 
then; while cooled by water in the interior, the hollow 
cast 15in. gun is ready for the lathe in four days and 
a-half, that being the time which yields the greatest tensile 
strength to the iron, and that averts cracking. Over the flow 
of the water the utmost care must be exercised throughout, 
as at no period of the cooling should the temperature 
of the water discharged from the core exceed that which 
would be desired for tepid bathing. The gun cooled, the 
cranes lift the mass from the pit, and after stripping from 
mould and core, removal follows to the finishing shops, 
where the “sinking head ”—the worst part of the metal 
at the top of the mould—is cut across. 

The finishing shops are colossal like the foundries, but 
for a different reason. They are convenient places for 
finished guns eye | in until removed; and great guns 
needing room in handling, it is provided for them. The 
tools and appliances in use being for boring out, turning, 
planing, ont for easy and speedy moving about, are at once 
the simplest and the strongest of their kind. Poising and 
revolving a 15in. or a 20in. gun is a feat almost in mecha- 
nics, but nevertheless is one easily conceived, and as easily 
carried out. At the South Boston Ironworks the metal of 
Monday morning has been in the lathe on Saturday—ten 
days, on a pinch, serving for the casting and the finishing 
of the largest gun. 

From the finishing shops to the gun racks is but a step 
or two, and on the racks there are stacked several disabled 
army and navy _ sent from Southern fortifications and 
battle-fields, and from ships of the United States navy. 
They have been sent in, or bought in for re-melting in the 
furnaces. _ There are hollow cast great guns, 
Dahlgren guns, and Parrott guns. These last are interest- 
ing from difference in form, the Parrott having a single 
wrought iron band on the cast iron gun proper, the band 
merely covering the seat of the cartridge, and of the shot 
or shell behind the trunnions, and leaving the trunnions, 
the rear, and the chase ree ; the Dahlgren gun 
having a round rear or cascable, with great lightness in 
front of the trunnions, and no wrought iron strengthening 
on any part of the cast iron structure; and the Rodman 
gun, with its flat rear, its chamber, and its chase, depend- 
ing solely on the cast iron with which it has been formed. 
The nap of the Parrott gun, with its single wrought 
iron band, is unique and business-like—the 100-pounder 
looking as if a couple of stout fellows might shoulder it 
and walk, so slender is it, and so pared down the wrought 
iron band that one cannot help asking a second time 
whether the band really covers the whole seat of the 
gr and the projectile. Were one to trust to 

nis own judgment the verdict would be that the 
charge is not fully covered. The obvious purpose of the 
inventor was the ———— one of lightness as distin- 
guished from the heaviness which Dahlgren and Rodman 
boast; and, apart from its frequent bursting, the Parrott 
rendered almost as efficient service as any gun throughout 
the war. It was the chief breaching gun before Fort Sum- 
ter, and brought down nearly a hundred feet of the gorge 
wall; but in justice to the Dahlgren and the Rodman guns, 
let us add that the Parrott was so much used, and used in 
such honourable work, because there were no available 
batteries of the latter. To-day it would be otherwise were 
the United States at war—the Parrotts would now be little 
used, and effort would be strained to move and mount the 
15in. and 20in. Rodmans everywhere, of the former of which 
there are many hundreds. The war, in fact, closed when 
the Rodmans were in the service in sufficient numbers 
only to assert their power. Most, if not all the Parrotts at 
the South Boston Ironworks and in the Boston dockyard 
at Charlestown are rifled, as were also those in position be- 
fore Fort Sumter, and the extreme range obtained from 
Battery Stevens was 4278 yards. The Dahlgren gun, with 
its round rear, has neither the leanness of the Parrott nor 
the fulness of the Rodman, and is well liked in the navy. 
Its form is that of the Parrott without the’ wrought-iron 
band, and in lieu of the band there isa sufficient thickenin 
of the metal before and behind the trunnions, gracefully a 
rather suddenly tapering from the trunnions to the muzzle. 
The rear weight gives the desired preponderance to the 
breech; and the ee of the chase is regarded as favour- 
able to rapid handling on shipboard by sailors. The light- 
ness of the chase is also an accommodation for the easy 
strains of round shot and shell firing, and as admitting of 
thickening in other guns for endurance in rifled shot and 
shell firing, should such firing be ever thought of for Dahl- 
nguns. A similar lightening of the c of a 15in. 
man has been tried at the South Boston Ironworks, 
the gun receiving a 10°5 bore with compensation for loss 
in bore by rifling and by increased charges. The ordinary 
Rodman pattern is sufficiently graceful, especially the army 
gup, with its flat rear and ratchet; ro navy gun is 
also sightly and much admired. This latter, indeed, 
is a finely curved full mass of metal, with, in the case of 
the 20in., a preponderance of 1000 Ib. behind the trunnions; 
the chase, and the rear, with the ap) ce of superfluous 
strength, even for cast iron. With no preponderance in 
the army gun, but with the alenesd at the trunnions, 
there is an appearance of lightness imparted to the mass, 
the flat rear and the ratchet rim giving rise to it although 
the finished weight of both patterns is the same. The 
other guns on the racks are for cutting up and melting, 
and, as might be sup , the cutting up has furnished 
much valuable corroboration of the opinion long held by 
Mr. Alger and others, that the old method of castingguns— 
and shot and shell too—is untrustworthy and wholly ineffi- 
cient for armour-plate practice. 
Take, for example, a Parrott or a Dahlgren, or any other 





that has been cast solid; cut it across in several places 
for the furnace, and numerous air holes are sure to be 
found in the metal. These air holes are the weak spots in 
a gun, and at those spots the gun would burst under strains 
that would be harmless elsewhere. So with shot and shell 
cast in what the Fort Pitt apie, equally with the South 
Boston Ironworks people, call tl e old-fashioned manner; an 
old shot or shell fen Charlestown dockyard, cut in two, 
shows at once the reason of its failure against an ironside. 
There are air streaks or holes in the metal, and it is there 
the shot breaks without dealing either a good crushing or 
a good penetrating blow. This infirmity of old-fashioned 
cast shot and shell is overcome at the South Boston Lron- 
works in a manner analogous to the casting of the Rodman 
s. Moulds are provided which present a series of 
ulbs or spheres communicating with each other by necks 
of rather more than half the diameter of the bulbs or 
spheres and the head of the moulds; the sinking head 
receives a greater quantity of metal than is required for 
filling the necks of the bulbor spheres. Everything “| 
in readiness the moulds are p on end in pits, an 
filled with metal to the point of overflow. After cooling, 
the casting is taken out, and the bulbs or spheres being cut 
from the necks, are transferred to the lathes. So cast, the 
shot have had a free flow of metal 1" ° the necks, and 
the density of the mass is secured by the weight above. 
In this manner a 15in. shot gains 8 lb., the old-fashioned 
mode of casting with the same metal giving a shot of 
440 lb., and the man method a shot of 448 lb.; and so 
cast, a 20in. shot gains 88 lb., the old-fashioned mode of 
casting with the same metal giving a shot of 10001b., and 
the Rodman method a shot of 1088 1b. It is claimed at 
the South Boston Ironworks that the Rodman cast iron 
shot are as serviceable against iron targets—our own iron 
targets as well as theirs—as our steel shot, never breaking 
up, but delivering an effective crushing blow, where they 
fail in the penetration of mere hole boring. 








ON THE CONNECTION BETWEEN THE SHAPE 
OF HEAVY GUNS AND THEIR DURABILITY. 
By Artur Rico, jun., Engineer.* 


EVER since the invention of gunpowder there seems to have been 
an ambition to make heavy artillery; and even in the middle of 
the sixteenth century cannon were cast at Adrianople which were 
capable of throwing stones of 6001b. weight. These early attempts 
were not very successful, though probably they lasted as long as 
modern guns of the same capacity. For many generations no 
further progress was made in such monster weapons, and it seems 
to have Sonn reserved for these modern times of peace to develope 
a far more intense interest in the subject than it received during 
centuries of war. 

In spite, however, of all the attention that has been given to 
the manufacture of heavy guns, no great dependence can be placed 
upon their general durability; and yet numerous instances exist 
where some have surpassed all expectation, while others have 
failed after a few discharges from no very evident cause. Indeed, 
the confusion prevailing over the whole subject, and the disposi- 
tion to attribute such results to the metal, to contraction, or some 
equally indefinite cause, both point to a want of clear apprehen- 
sion of the exact points wherein certain guns maintain their un- 
doubted superiority. 

It is remarkable that while no effort has been spared to 
strengthen the barrel, and so oppose the cohesive power of metals 
to resist the forces of explosion, yet it has apparently escaped 
notice, that in some guns a large share of these forces are actually 
evaded not only without deducting from the velocity of the 
a but with many collateral advantages. It is these acci- 

ental departures from the usual types that have always shown 
such exceptional and surprising endurance. 

English and American guns have been made in a tenta- 
tive manner, and it is curious to observe that, with ourselves, old 
experiences with the 68-pounder have been neglected, while the 
Americans have, unwittingly, followed and extended them with 
the best results. 

_It will be the object of the following remarks to notice different 
types of guns, and observe the causes whereby some forms possess 
greater durability than others, to investigate the principles upon 
which this special endurance depends, following the departures 
from approved types, and the slow, almost accidental, return to 
them; and, finally, to deduce the principles for constructing guns 
so that they zhall. approach the limits of ultimate endurance. 

Beginning with the cast iron 68-pounder, with a power and 
endurance that for long held its ground against all rivals, it will 
be noticed that the experimental trials of many years past have 
set its principles at defiance. Now, however, at last the old gun 
is taken in hand by Major Palliser, strengthened in the only part 
where weakness was found; the original type maintains its pre- 
eminence, and shows powers of endurance that have never been 
excelled. 

Although the forces of explosion are equal and opposite in every 
direction, yet they may be separated into two distinct groups, 
acting at right angles with each other. In one of these groups 
are the radial and in the other longitudinal forces. The diagram 
illustrates the transverse section of a gun, and the point 
a centre from which the explosion proceeds. The six short arrows 
marked ¢ are the radial groups, while the arrow D, D, is the 
longitudinal force which acts upon the case of the bore and upon 
the base of the projectile. By resolving two of the radial forces, 
as E, F and E, they evidently become a tangential strain 
F, G acting round the circumference of the bore. The nature of 
the force of the explosion is not a simple pressure like steam, but 
is much more correctly described as a blow of a hammer upon an 
anvil, the shot being the hammer and the gun itself the anvil. 
The longitudinal force is thus a blow due to the inertia of the 
projectile, and it is received in the first instance by the mass of 
metal behind the base of the bore, and from thence transinitted a 
tensile strain along the barrel of the gun. 

By so separating the forces of explosion into two classes the 
surface of the bore is shown to be exposed to two strains, each 
acting at right angles to the other. As guns nearly always have 
their lines of fracture at right angles to one or both of these 
planes, there can be little doubt of the correctness of this classifi- 
cation. 

For the resistance of these forces by the cohesive strength of a 
fibrous material, it will be evident that when the fibres lie parallel 
to'the axis fracture will occur for want of resistance to the radial 
forces; but if the fibres lie at right angles to the axis there will be 
no to resist the longitudinal force. Guns made in the 
former manner, out of bar iron, have been blown to pieces at the 
first e, while coil guns are notoriously given to opening the 
coils like a spring opens when stretched. In order, therefore, to 
make the best use of such a material as wrought iron its fibres 
should lie diagonally across both these forces; and this is con- 
stantly done in small arms. 

The radial forces being equal, and acting within a circle, are 
satisfactorily balanced by the usual form in which guns are made; 
but the amount of longitudinal strain depends upon the prepor- 
tions which exist between the weight of that mass of metal which 
first receives the blow and the mass of metal contained in the gun 





* Read before the Society of Engineers, 18th Nov., 1867. 
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exclusive of the breech. If the breech, or that portion of the gun | moderate estimate was not destined to be realised. The » THE FERNDALE COLLIERY EXPLOSION. 
behind the base of the bore, be heavy, it pytet od. <x weighed twenty-two 15ft. 3in. , and 13-3in, > ‘ 7, 
bore. It was proved pg ev Reel hp 4 ‘the 28th March (From Oe ret! 


, 

resistance to the shot, absorbs the force of the and so reduces 
longitudinal strain upon the barrel. If the breech be light 

in weight the first impact is delivered w a@ mass of metal, 
haps no greater than the shot itself. e breech in this case 
oes not absorb the blow, but transmits it at once to the barrel. 
Time is not given for so heavy a mass to begin its recoil, the 
longitudinal straim is greater than the tenacity of the metal will 


last year it cracked at the 54th round; and since that time there Valley, Wednesday night. 

cag no more attempts to make guns on this principle so | _. IN my report last week I stated that the exploring y was 
large. The chief point which has been urged in favour of this | divided into four gangs, each being under the command of a mining 
class of guns is not their greater durability or strength over cast | @@gineer; and the arrangements to which I then referred for putting 
iron, bu’ that they always give fair warning, and do not burst | the pit in working order and recovering the bodies are being pur- 
explosively. Figure 9 is oné of Captain Blakely’s sieet | Swed up to the present time. The recovery of the botlies has pro- 








bear, and fracture is inevitable, It may happen that the breech 
is blown off, or that the barrel bursts, but in either case it is the 
double cross strain that causes great weakness, and any means by 
which either of them can be reduced will not fail to be beneficial. 
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The relief which a heavy mass affords in receiving and absorb- 
ing the force of a blow admits of many familiar illustrations. 
The different feelings with which a heavy or a light stone may be 
struck when held in the hand are well known; but perhaps the 
most singular instance of this law may be found in a case which 
excited much wonder in the last generation, namely, that of a 
man who was accustomed to exhibit himself sustaining a very 
heavy stone on his chest while lying on the floor. Several large 
sledge hammers were freely used upon the stone, but although so 
much force was applied there was no injurious effect upon him 
who submitted himself to such an ordeal. The relief afforded by 
simple weight in these examples gives just the same immunity to 
agun. Such a conclusion would lead’ to the inference that the 
greatest durability will be associated with the heaviest breech, 
= ~ following examples will prove this deduction to be well 

ounded. 

All the guns illustrated have been tried and thoroughly proved 
by practical experience on a large scale; they are drawn to the 
same scale, with the exception of the two last examples, and are 
all shown in longitudinal section, In every case the shaded 


portion represents the breech, or that part which receives the | 


first impact of the blow; so that the proportionate weights 
between this yo and the barrel of the gun will correctly re- 
present their longitudinal strength. In the following examples 
these proportions are given in the nearest round numbers to avoid 
many fractions: 









































Fig. 1 is the English cast-iron 68-pounder, and the ray 
tionate weights between the breech and the gun are as 1 to 4}. 
Only two of these guns burst at the siege of Sebastopol, and 


both at high elevations, and one of them had previously fired | 
Some were known to have fired 3000 rounds, | 


2000 rounds. 
leaving the bore still smooth and serviceable, while others fired 
4000 rounds. The charge was usually 161b. of powder, and 
there was very rapid firing. The endurance of these guns was 


very satisfactory, and the high elevation naturally placed an | 


unusually severe strain upon the two guns which burst. 

Fig. 2 illustrates one of Mr. Whitworth’s wrought iron guns, 
-_ its proportions between the breech and the barrel are as 1 to 

‘e 
agonal bore, were used at the bombardment of Fort Sumter, and 
though neither of them burst, yet the slipping of the coils closed 
the vent at the 111th round, and rendered the guns mnserviceable, 
The opening of a telescope represents very accurately this defect, 
and it is manifestly produced os excessive longitudinal strain, 

Fig. 3 is one of Sir W. Armstrong’s 300-pounders, and the pro- 
portions between the breech and the gun are not alike in different 
examples. In the specimen shown it is as 1 to 14; and these 
guns are well known to be very strong radially but weak longi- 
tudinally, many having blown out the breech. The 12-pounder 
guns of this description seem possessed of sufficient endurance, 
one of them having fired 3263 rounds without any injury. The 
first 10jin. smooth-bore gun (300-pounder when rifled) blew out 
the breech after firing 264 rounds, the charges in nearly all cases 
being 401b., though some were 50 Ip.; one = 
one was 901b. At the discharge with 70 lb. the inner coil split in 
the spiral weld; at the succeeding round, with 801b., this crack 
closed, and another opened parallel and near to it. The next 
round, with 901b., made a crack parallel to the one in the outer 
coil behind the trunnions, and after a few more rounds the breech 
blew out. The proportionate weights between the breech as blown 
out and the gun were as 1to7. The 600-pounder Armstrong gun 
was originally expected to stand 100 discharges certainly, but 
might go on to 300 or even 500 before rupturing; but even this 


Two 70-pounders of this description, having a 5-in. hex- | 


arge was 70lb., and | 


guns, hooped around the breech for greater strength at that p rt. 
The proportions between the shaded portion and the rest of the 
gun are as 1 to 8; and the endurance on a large scale has been 
exceeded by other guns, A 9-pounder 4in. bore, with a wrought- 
iron tube, was fired in the year 1855-6, round for round, with a 
cast-iron service gun of the same calibre. A brass gun was proved 
at the same time, as well as another specimen, which consisted of 
longitudinal staves hooped together; the charge was 6lb. of 
powder, and the guns were burst after firing the following number 
of rounds:—Blakely gun, 607 rounds; cast-iron service gun, 234 
rounds; brass 174 rounds; hooped gun, 3 rounds. 

This is an interesting series of experiments; but trials on a 
small seale are no test of endurance to be expected on a large 
come unless every element is exactly carried out in due propor- 

on. 

The Spanish guns are made of cast-iron hoo with steel, and 
show a fair endurance, one of 6°4in. calibre oie stood 1366 
rounds before bursting; the charge was 7lb. and the projectile 
weighed 61 1b. 

The French standard navy gun is also of cast-iron, hooped with 
| steel-rings, seven in number, and each 4°4in. thick; the bore is 
| 65in., and some are stated to have endured 2000 rounds. 
| Recently it has been found necessary to lengthen the breech; and 
. doubt the extra weight so applied will enhance the powers of 
the gun. 

The Prussian guns, made of Krupp’s steel, do not seem to have 
ever endured very heavy trials on a large scale, though on a small 
scale they may be said to give a fair average. A 12-pounder 
4°88in. bore was fired 3000 rounds with charges from 3 to 4°4 lb. 
of French powder; four rounds were then fired with 661b. of 
pewder and two balls, and the gun then burst. 

After the high average durability of the 68-pounderit cannot 
fail to be observed how inferior to it are all these other guns, 
though constructed of materials much more capable of sustaining 
sudden and violent strains. At the same time the weight of 
metal behind the base of the bore is proportionately greater in 
| the 68-pounder than exists in any other gun, and to the relief 





| ceeded somewhat slowly. Up > pete evening 166 dead men 


and boys had been brought up, five of the most injured have 
died since they were brought to the surface, making the total 
number of deaths at present ascertained 171. Considerable doubt 
still exists as to the number of bodies now in the pit, some believing 
there are not more than half-a-dozen, while others assert the 
number of lives sacrificed will fall little short of 200. I mentioned 
last week that one of the three horses found alive in the pit 
scampered off while the other two where being secured. 
Friday last he was brought up safe, and, with the others, is now 
feeding. well. 

The day after the despatch of my last parcel a public meeting 
was held at Pontypridd, to consider the best means of alleviating 
the dreadful suffering and privation by this awful calamity to the 
widows, orphans, and survivors. r. Hussey Vivian, M.P., 
occupied the chair, and several resolutions were unanimously 
passed. The most important of which are as follows : 

**That the Lord Mayor of London, and the mayors of other cities 
and towns in the Kingdom be asked to evoke the charity of their 
citizens,” 

“That Mr. Evans, of the West of England Bank, and Mr. 
Bassett, of the Provincial Banking Corporation, Pontypridd, be 
the treasurers of the fund ; and that Mr. Robert Thomas, and Mr. 
J. Edward Price, solicitors, Pontypridd, act as honorary secre- 
taries.” 

Subscriptions will be received at all the branches of the West of 
England and South Wales Bank, and the Provincial Banking 
Corporation, and their are London Agents, Messrs. Glyn, 
Mills, and Co,, and the London and County Bank. Meetings having 
a similar object in view have also been held at the principal towns 
in South Wales. 

As near as I can ascertain 65 widows and 144 orphans have been 
left totally destitute ; and to this number must be added several 
aged p who depended upon their sons for support. 

On Monday the inquest on the bodies of the unfortunate men 
who lost their lives in the pit was formally opened by Mr. Overton, 
coroner, at the New Inn, Pontypridd, and Mr. Jotham Chivers was 








afforded by this peculiarity must be attributed its surp g 
excellence. 

There is a very good illustration of the advantages gained by a 
heavy breech in some trials made with Mr. Longridge’s wire-bound 
gun. This was a very light affair, 3in. bore and 36in. long, made 
of brass and mounted on a wooden carriage. In the first trials 
its breech abutted against a massive stone wall to prevent recoil; 
and the gun pag wet without injury repeated charges from 4 lb. 
of powder and one shot to 14 lb. powder and two shots. After- 
wards it was permitted to recoil; the first round of 1 lb. of powder 
and one shot strained the gun, and recoiled it 7ft.; the succeeding 
round with 2lb. of powder and one shot blew the breech ninety 
yards to the rear. The stone wall was practically a heavy breech, 
which absorbed the force of the blow, and this experiment clearly 
dem nstrates the advantages of such an arrangement. 

The foregoing examples fairly illustrate the general systems 
upon which guns are constructed in this country and in Europe; 
but there is a marked and very decided change in their appear- 
ance and general proportions when proceeding to notice those 
made in the United States. The most perfect example of this 
type is Fig. 4, the form designed by Admiral Dahlgren. The 
proportionate weights between the breech and the gun are as 
1 to 24, and a very high endurance is secured. A 30-pounder 
cast-iron gun of this type stood 2000 rounds without bursting; 
and in wrought iron they have been subjected to very severe tests. 
| They are made by welding round discs like thick washers one 
upon another, until the requisite length is obtained. Such a 
construction is known as Ames’ gun; and one of these, a 50- 
pounder, was tested in the following manner: First round, 12 1b. 
of powder and 1001b. ball; second round, 161b, of powder and 
300 lb. bolt; third round, 20 lb. charge and 4501b. bolt. The gun 
recoiled 30ft., and the bolts went through two mounds of earth, 
10ft. and 12ft. thick respectively, and then eighty rods beyond. 
Fourth round, 20lb. of powder and 2001b. bolt; this projected 
lin. beyond the muzzle, and rested against a cast-iron block 
weighing 2800lb. The gun recoiled 50ft., and the block went 
through a bank of earth 12ft. thick, and 40ft. beyond. These 
severe tests produced no visible effects upon the piece; and we 
may be permitted to doubt whether any other form of gun would 
pass unscathed through so trying an ordeal. 

Fig. 5 is the United States’ l5in. navy gun, the same as used 
in the monitors. Great care has been expended upon the manu- 
facture of these guns, and they seem to reach the utmost limits 
of the cohesive strength of cast iron. The castings are cooled by 
a stream of water passing through the core; and similar guns of 
20in. calibre have been cast which weigh 140,0001b. The propor- 
tions between the breech and the rest of the gun are as | to 24; 
and avery high endurance is obtained when the size of guns is 
taken into account. American No. 7 cannon powder is not so 
strong as English cannon powder, for 100 1b. American produces 
the same effect as 8341b. of English powder, and this difference 
| must be borne in mind in any comparisons between English and 
| American guns, One of the 1din. navy guns was fired 900 times 
; at elevations from 0 deg. to 5 deg., commencing with 35 1b. charges 
of powder, and rising to 50\b. charges; 220 rounds were then 
fired with 60 lb. of powder, and the gun finally burst with 70 1b. 
charges, the shot in each case weighing 4401b. The weight of 
these guns is 42,0001lb., and they recoil 4ft. when fired in the 
monitors, 

Fig. 6. The 15in. army Columbiad differs little in shape from the 
wasp. example, but its ny ae ye between the breech and the 

arrel are as 1 to 34. It was found too weak in the prolongation 
of the bore, and has been reduced so as more nearly to resemble 
| the navy gun. 
| The American Parrott is made of cast iron, and generally rifled. 
| A wrought-iron tube, or reinforce, is shrunk over the breech and 
the reinforce of the gun, with the intention of adding to their 
| 





strength. At the siege of Charleston, in 1863, their endurance 
was not at all satisfactory, for the average number of rounds sus- 
tained by the 100 and 200-pounders before bursting was only 310 
rounds, They exhibited two or three forms of fracture, but the 
| most frequent was that shown in Fig. 7. Others gave way with a 
| longitudinal split parallel to the axis of the piece, and, indeed, the 
| two planes, into which the forces of explosion have been separated 
| at the commencement of this paper, may be very distinctly 
| traced in the large collection of guns fractured at the siege of 


| Charleston. 
(To be continued.) 








THE number of immigrants arriving at New York during the 
| year ending October 30th, 1867, was 208,428, 


THe Oaks CoLuerY—THe ADJOURNED INQuEST.—The state 
of affairs at the Oaks Colliery are almost stationary there being 
evidently great difficulty in the re-opening of the mine. Until 
within the last few days nothing has been done save the daily 
examinations of the state of the pit. The adjourned inquest on 
the bodies of the late lamented Mr. P. Jeffcock, Mr. Smith, and 
the other volunteers, was resumed yesterday (Thursday) morning 
at ten o’clock at the Court-house. Several witnesses were 
examined, but at the time our parcel was despatched the proceed- 


ings had not been brought to a clo 


“The coroner informed the jury that he was not in a position to 
proceed with the inquiry, as he had received a letter from Mr. 
Wales, the Government inspector, saying that he and Mr. Brough 
were of opinion that they would not be able to complete their ex- 








amination of the Ferndale 


Colliery before Monday the 9th of 


December, till which day the inquest has been adjourned, 





Tue INSTITUTION OF CiviL EnoGINEERS.—At the second ordi- 
nary general meeting, session 1867-68, on Tuesday, the 19th inst., 
Mr. John Fowler, president, in the chair, a report was brought up 
from the council stating that, under the provisions of section iv. 
of the bye-laws, the following candidates had been admitted as 


students of the Institution :— 
NAME OF CANDIDATE, 


James Abernethy, jun. 
Francis Henry Ashurst. 
Edward William Baylis. 
Edward Bazalgette. 
Nathaniel St. Bernard Beard- 
—. eit 

en. ercy Boulnois. 
Edwin Lane Campbell. 
David Alexander Carr. 
Frank Cheesman. 
John Charles Coode. 
Charles Edward Cowper. 
John Harrcombe Cox. 
James Murray Dobson. 
Edwin Noel Eddowes. 
John Breedon Everard. 
Charles Richard Fenwick. 
Charles Flood. 
Walter Foster. 
Thomas Robert Gainsford, 
John Baron Hyde Gorndy. 
Herbert Thomas Hare. 
Owen Jones. 
William Hubert Kinch. 
Charles Henry Grey Jenkinson, 
Charles Le Lievre. 
Frederick Gother Mann. 
William Joseph Marshall. 
Henry Thomas Munday. 
John Newman. 
Philip Algernon Herbert Noyes, 
William Partridge. 
George James Perram. 
John Kirby Rodwell. 
Robert Baxter Rose. 
William Shield. 
George Shortrede. 
Richard Hombersley Tomlins. 
Douglas D’Arcy Wilberforce 

Veitch. 
William Henry Venables. 
Richard Warburton. 
Walter Frank Waterfall. 
Thomas Roberts Watts. 
Hubert Frederick Eardley Wil- 


mot. 
Francis Wentworth Smyth 
Windham. 


RECOMMENDED BY. 
James Abernethy. 
R. P. Brereton. 
H. P. Stephenson. 
J. W. Bazalgette. 


Nathaniel Beardmore. 


J. W. Bazalgette. 

H, P. Stephenson. 
W. H. Barlow. 
James Easton. 

John Coode. 

Joseph Beattie. 

W. B. Lewis. 

John Hawkshaw. 
Edward Woods. 
John Brown (Barnsley). 
Thomas Fenwick. 
James Abernethy. 
W. H. Barlow. 
John Brown (Barnsley). 
H. P. Stephenson. 
James Easton. 
James Easton. 
William Cudworth. 
Charles Douglas Fox. 
Sir Charles Fox. 

W. H. Barlow. 
Joshua Field. 

J. M’N. Harkness. 
J. M’N. Harkness. 
G. W. Hemans. 
William Cudworth. 
W. H. Barlow. 

W. Shelford. 
Thomas A. Walker. 
John Hawkshaw. 
Charles Douglas Fox. 
W. Shelford. 


William Clarke. 


James Easton. 
James Easton. 
W. H. Barlow. 
James Easton. 


Edward Woods. 
Edward Woods. 


At the third ordinary general meeting, session 1867-8, on Tuesday, 
the 26th inst., Mr. Charles Hutton Gregory, vice-president, in the 
chair, a report was brought up from the council, stating that, 
under section iv. of the bye-laws, the following candidates had 
been admitted as students of the Institution :— 


NaME OF CANDIDATE, 
John Simeon Bergheim. 
Edward Pearce Brown. 

Water Chapman Burder. 
Charles Clowes. 

John Thomas Denniston. 

The Hon. Alan de Tatton Eger- 


ton. 
Thomas Charles Ellis. 
Tristie James Ellis. 
David Gravell. 
John William Drinkwater Har- 
rison. 
Frank Livesey. 
Arthur Robert Lungley. 
William George Moore. 
Arthur Neame. 
Thomas Farmer Parkes. 
Howard Devenish Pearsall. 
The Hon. Philip James Stan- 


hope. 
Clarence Edward Trotter. 
Arthur Joseph Waring. 


; Charles Stroud Williams. 


RECOMMENDED BY. 
John Fowler. 
James Simpson, jun. 
James Easton. 
James Easton. 
John Fowler. 


Walter Marr Brydone. 


J. R. M’Clean, 
John Fowler. 
John Fowler. 


W. H. Bidder. 


Joseph Fogerty. 
Henry Caar. 
John Fowler. 
Joseph Cubitt. 
John Taylor. 
Henry Shield. 


John Fowler. 


Nathaniel Beardmore, 
James Abetnethy. 
James Easton, 
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LONDON GAS. 


THERE is a curious contrast between the conditions and uses of 
the capital accounts of London gas companies and those of the 
greater number of our railway corporations. The gas companies 
of the metropolis are allowed, under the provisions of the Gas 
Act (Metropolis), 1860, to divide a maximum dividend of 10 per 
cent., if they can make it in profit, and in addition to this, if they 
have sufficient surplus, they are empowered to make up the 
dividends retrospectively for six years from 1860 to the same 
amount. The companies can po accomplish both objects, and 
after doing so are actually embarrassed with a residue of profit. 
They have to beat out their capital—on paper—and to resort to 
various ingenious expedients to absorb their large profits. The 
railway companies, onthe contrary, have generally only too urgent 
need of their capital in actual hard cash, and too often they have 
to dip into it for their dividends, or to let the shareholders go 
either altogether without, or with a diminished rate, if they pay 
strictly and exclusively from their net receipts. 

The subject of gas supply for the metropolis, which occupied 
above a month’s sittings of a select committee in the last session 
of Parliament, is likely to be one of the most important questions 
brought under consideration in the present session. The thirteen 
London companies cling tenaciously to their vested interests, and 
are not likely to give up such a lucrative monopoly as they 

ssess withouta desperate struggle. They have given notice of their 
intention to apply forabill in the present session for the amalgama- 
tion of all or some of the metropolitan gas companies, and if they 
succeed in their application the public may give up hope of ob- 
taining a reduction in price to aaything like a reasonable rate. 
The Gaslight and Coke Company have also given notice of their 
intention to apply for a bill which, amongst other powers, is to 
enable them to increase their capital. The most satisfactory 
notice of intention to promote a bill relating to London gas supply 
is that which has been renewed by the corporation, who are again 
to apply for powers to purchase lands and erect gasworks at East 
and West Ham and Woolwich; to purchase, by agreement or 
compulsion, the works of the Great Central, the City of London, 
the Gaslight and Coke, and the West London Junction gas com- 
panies, and to supply gas to the city of London and liberties. It 
is promised, on the part, of the corporation, we believe, that the 
gas supplied will be of eighteen-candle illuminating power, and 
will be delivered at 3s. per thousand cubic feet. This will be just 
half the price of the twelve-candle gas now charged 4s. per 
thousand by some of the thirteen companies. That the gas con- 
sumers of London are grievously taxed, that they pay an 
enormous price for a wretchedly bad article, that the monopoly of 
the companies is most lucrative to themselves, does not admit of 
dispute. 

A bad and dear light clogs industry, impairs domestic comfort, 
and is productive of gloom and discomfort everywhere that the 
saving of money is an object. For nearly half of the year, and for 
five or six of the working hours in each day, we are dependent 
upon artificial means for necessary light; and it is monstrous that 
we should be compelled to pay the cost of production of our gas, 
and, in addition, quite as much more to the enrichment of 
the holders of shares in gas companies, It is true that 
there are vested interests involved, and that some old ladies, 
widows, orphans, &c., are dependent, in whole or in part, for their 
means of living upon their gas dividends. But there are widows— 
and all widows are not capitalists and owners of gas companies’ 
stock, but almost all widows are consumers of gas. Shares are 
actually held in a London gas company, some of them by widows 
possibly, that have been bought for forty shillings, which actually 
take £5 a year in dividend ! Doubtless the holders of such vested 
interests will need a long price to satisfy them, but let their 
interest be bought up at fair market value, and the shares be con- 
verted into bonds, perpetual or redeemable, and let the poor con- 
sumers, many of whom have a perpetual struggle to satisfy collectors 
and to make two ends meet, be relieved from the burden and 
increasing pressure of the monopoly, and allow them in the matter 
of gas supply the advantages to which they are entitled from the 
application of skilland economy to its manufacture. 

All industries and professions subject to competition have to be 
conducted with sound judgment and scrupulous economy; but thie 
directors and managers of gas companies do not need to exercise 
skill or economy--they can easily earn their maximum 10 per 
cent. dividend without them—and the public alone suffer from the 
laxity and extravagance incident to this as to all monopolies. 

A good deal of misapprehension exists as to the relation 
between the prices of coal and of the gas made from it. It is true 
that heavy cost for freightage of coal may reasonably be expected 
to enhance in some degree the cost of the gas made from it; but it 
has also to be borne in mind that in the localities where the 
freight paid on the coal is high, there also the residual products 
from gas manufacture fetch a much higher price, and vice versa. 
In Newcastle, for instance, coal costs at the gasworks 6s. 4d. per 
ton, and the coke, tar, and ammonia water froma ton of coal 
made into gas are only worth 3s. Gas is sold there at from 2s. 6d. 
to 3s. per 1000 cubic feet. In London gas is sold at from 3s, 4d. 
to 4s. and upwards per 1000ft.; coal costs with freight about 
15s. 6d. per ton, and the coke, tar, and ammonia water are worth 
fully 12s. 6d., against the 3s. they fetch at Newcastle. Again the 
coal used at the Plymouth Gasworks is, if we are not misinformed, 
carried round by Dover and the South Coast, and should cost at 
least as much as it does in London, yet there the gas company 
supplies better gas than the London companies at 2s. 9d. per 
1000ft., and yet divides 10 per cent. among its shareholders. But 
it should be conclusive on the questions of cost and production, and 
of the enormous profits made by the London gas companies for the 
inferior product they sent out, that on the formation of the Great 
Central Gas Company, and the erection of its works at Bow, the 
company delivered gas in London, in bulk under contract, at 
1s. 9d. per 1000ft., and 1s. per 1000ft. is amply sufficient to pay a 
10 per cent. dividend, which gives 2s. 9d. as a fair price. Before 
discussing the comparative prices it may be mentioned that the 
cannel coal, from which the Manchester gas is made, is delivered 
at 14s. per ton; the residual products are worth 7s. per ton, and 
the gas is charged 3s, 2d. per 1000ft. In Birmingham coals are 
12s. per ton, the coke, &c., is worth 12s. 6d. per ton of coal, and 
the gas is supplied at from 2s. 6d. to 2s. 10d. per 1000ft. 

It is certain that the whole of the question affecting the 
manufacture, cost, purity, pressure, illuminating power, and 
selling price of gas in the metropolis will again be fully discussed 
in Parliament; and this week we have a premonitory symptom, in 
a meeting in Exeter Hall, that the subject is to command out of 
doors some measure of the attention to which its importance 
entitles it. The meeting was held under the auspices of the London 
Gas Consumers’ Association, and Mr. Offley, the chairman of that 
association, presided. We do not know who constitute the associa- 
tion. Although the meeting was numerously attended, we did not 
notice any principals of large firms or their representatives. We 
observe, however, that above a score of firms, including some of 
the largest wholesale traders in the city, have subscribed to the 
funds of the association, and may be expected to lend it their in- 
fluence in promoting such petitions or appeals to Parliament as 
they may approve. A portion of the programme of the Association 
is to promote the introduction and adoption of a public bill to 
enable local authorities throughout the kingdom to manufacture 
and sell gas, and to apply the profits to the reduction of local 
taxation. It may reasonably be expected that Parliament will 
regard such a bill with favour, the select committee, which 
sat in the current year, having refuted inter alia, “that 
the main cause of the failure of legislation in the present 
year has been the absence of any bills authorising the establish- 
ment of an independent supply of gas in the hands of the local 
authorities.” The Manchester Corporation supplies gas of 21°6 
candle illuminating power at 3s. 2d. per 1000ft., and makes a net 
se of nearly £50,000 per annum, which is applied tothe magni- 

cent street improvements of that city. The London twelve- 





candle gas at 2s. 9d. per 1000ft. would be a much dearer hongle 
for the consumer, but even at that price half a million sterling 

r annum would be saved by the gas consumers of London, and in a 
few years, upon the rapidly increased consumption, a million 
sterling would be saved. Such an object is worth a struggle to 
obtain. 

Among the grievances of which gas consumers had to complain, 

as urged by several speakers, the deposit system was vehemently 
d id deposit, the amount of which the gas companies 
used the power of determining, was demanded before they would 
supply gas to a ion. amount they detained for years 
without allowing a farthing interest, thus carrying on their 
busi on their cust s’ capital. 
Two gas jets were exhibited on the platform table, one of them 
burning the gas as delivered by the company, and as it was being 
consumed in the other parts of the room, and the other the gas 
after being. passed throug ee. o ote. o 

Resolutions were passe edging the meeting to op e 
Companies’ Amalgamation Bul and to support the City oan 
tion Gas Bill. 

A vote of thanks to the chairman, proposed by Mr. J. Newton, 
of the Royal Mint, and seconded by Mr. Haman, concluded the 
proceedings, which were somewhat tumultuous at intervals, but in 
the end, as regarded the resolutions adopted, unanimous. 











HAYES’ STEAM PLOUGH TACKLE. 

Tue best informed farmers in the midland districts state that 
a far larger breadth of land will be sown with wheat and other 
cereals during 1867-68 than during any of the last five or six 
years, mainly as a result of the present and anticipated high 
price of wheat. Itis well known that for some time past the 
trade in steam ploughing tackle has been comparatively slack, 
and far less has been accomplished in the general introduction of 
the steam plough than is desirable. The reason is obvious. 
The low price of grain and the high price of meat naturally 
threw land into pasture which would otherwise have been used 
for the growth of cereals. Now, however, the scales have 
turned, bread is dear, meat cheap, and we have no reason to 
doubt that there are very good times in store for the makers of 
ploughing tackle. We do not pronounce this opinion on our 
own authority, for we have no pretensions toa knowledge of 
what is and what is net right in agriculture save in so far as 
machinery can aid the farmer. The statement is the result of a 
careful weighing of the testimony of many men holding high 
positions as landowners or renters of land, and we believe it to 
be substantially accurate. 

Surprise is often expressed that the steam plough with its 
manifest advantages—advantages hardly ever disputed by any 
competent authorities—is not more fully adopted throughout 
the length and breadth of the land, and all sorts of causes have 
been assigned as a reason. One, however, appears to have been 
much overlooked—this is simply the high price of the apparatus. 
It is not every agriculturist who can put his hand in his pocket 
and spend £800, £1000, or £1200 on a set of steam tackle. It 
will be urged, of course, that such an investment would prove 
remunerative, because if the steam plough were not fully 
occupiéd at home it could be hired out. Granting, how- 
ever, that every farmer had the capital lying by him, 
it does not therefore follow that the best investment 
he can make will consist in purchasing a set of steam plough 
tackle for home use with a view to hiring it out as well. In 
the first place the money may pay him a higher profit invested 
in his own land; in the second, he may not find full occupation 
for his machinery; in the third, much of his time may be spent in 
looking after it to the injury of his farm; and, fourthly, it must 
be borne in mind that few men of limited capital like to lay 
it out on the purchase of property liable to rapid deterioration, 
and absolutely certain never under any circumstances. to fetch 
as much as it cost. In this way the purchase of ploughing ma- 
chinery is like buying shares at par which immediately fall 
far below it, and keep on becoming worse till their value is wholly 
extinguished. Nothing can justify such investments but a very 
high rate of interest; and it follows that if the use of the steam 
plough is to extend its cost should be made as moderate as 
possible without injuring its efficiency, while it is highly 
desirable that a system of steam ploughing should be introduced 
applicable to the wants, we shall not say of small occupiers, 
but of men with moderate capital which they do not car: to stake 
all in one venture. 

In the full belief that a cheap and efficient system of steam 
cultivation cannot fail to meet a want, we wish to call attention 
to a development of the roundabout system of steam ploughing 
already some years before the public, and very popular in a some- 
what limited district, which has up to the present time remained 
all but unknown save to a few. These few may possibly read 
this article and say, “Oh, we know all about it.” We are not 
writing for those gentlemen, but for hundreds who know nothing 
about it. Those who are well up in the merits and demerits of 
Mr. Hayes’ ploughing tackle need not follow us further; we 
claim the attention of those who are not for a few minutes, in 
the full belief that we can place matter of interest before them. 

It is a subject of history that we are indebted for the intro- 
duction of the steam plough principally to the labours of 
farmers, who possessed some knowledge of mechanical science, 
and to engineers in a comparatively small way of business. Among 
these latter, Mr. E. Hayes, of Watling Works, Stoney Stratford, as 
far back as 1859, did much to introduce the steam plough into 
Buckinghamshire. He adopted the roundabout system in con- 
junction with a windlass distinct from the engine. This wind- 
lass he improved upon from time to time until it was ve 
highly spoken of in 1862, when it was exhibited. Since that 
period, however, the inventor has turned his attention princi- 
pally to a different branch of mechanical engineering, and, until 
very recently, although he continued to make ploughing tackle 
to order, he took no steps to introduce his system properly. 
The present Duke of Buckingham, however, is an earnest patron 
of steam ploughing, and under his auspices the subject is re- 
ceiving just now much attention. Mr. Hayes being known in 
Buckinghamshire as a maker of ploughing tackle, has found it 
worth his while to resort once more to its manufacture on an 
extended scale, and has recently effected very considerable im- 
provements in his windlass, which entitle it to rank as one of 
the most ingenious combinations of mechanism in use. 

About a fortnight since we visited a farm lying close to Stow 
Hall, held by Mr. Bennett, from the Duke of Buckingham, and 
we had then an excellent opportunity of examining and testing 
a set of tackle just supplied to Mr. Bennett by Mr. Hayes. This 
tackle consists of a portable engine—not self-propelling—of 10 
horse power, a windlass, which we illustrate above, and a set 
of anchors, wire rope, porters, &c. The engine has a single 
cylinder and a large boiler and fire-box. It is well got up, but 
calls for no particular comment; the windlass is the principal 
feature claiming our attention. Mr. Hayes, knowing by expe- 
rience that much time is lost at the headlands in stopping and 
starting the engine, or engines where two are used especially in 
foggy weather when it is not easy to make signals, turned his 
attention to devising a system according to which the engine is 
never stopped while the tackle is at work, the delay at the head- 
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lands reduced to a minimum, and the control of the implement- 
placed in the hands not only of the engine driver but of the 
anchor man at each headland, so that overrunning is impossible. 
At the will of either anchor man, indeed, no matter how far 
removed from the engine, the implement can be stopped dead in 
about one second, certainly before it can traverse the distance of 
one foot. 

The engine is placed in one corner of the field to be ploughed 
or cultivated, with the windlass behind it; the rope is then led 
round anchored pullies in a way too well known to require 
description, the only peculiarity being in the mode of anchoring 
at each headland the pulleys, which require to be moved at each 
bout. The movement is effected by the use of two plain claw 
anchors, to which the pulley is secured by double chains, so that 
it is placed at the apex of a triangle, and each anchor is lifted 
alternately to double the distance shifted by the implement at 
the end of each bout. A considerable saving of time is effected 
by this arrangement, but we have not space to describe it in 
detail. 

The windlass consists essentially of two drums, on each of 
which the rope is wound alternately while it is payed off 
from the other. The drums are driven alternately from 
the engine by a. belt shifted from one pulley to the 
other i a way which we shall describe in a moment. 
The drums A, A, on which the ropes are wound, the two pulleys 
B, B, which drive them, and the loose pulley Bi: in between, all 
revolve on the same axle C, this being a strong wrought iron 
shaft, secured to a frame D, D, made of wrought iron plates on 
the eg principle, and the whole mounted on four wood 
wheels, This machine is so constructed that its centre of gravity 
shall fall low, thus preventing the wire ropes and strap from 
pulling the apparatus out of its position. On one side of the 
frame is a flat bar of wrought iron E, in the centre of which is 
fixed the strap guide F. At each extremity of this bar is 
attached a spiral spring, connected to the frame of the windlass, 
and so set as to keep the strap on the loose pulley. When the 
strap requires moving to either of the driving pulleys the bar E 
is moved by a lever G at one end—thus distending one of the spiral 
springs—and is held in its place by a trigger or bolt H, which 
catches in one of three equi-distant notches I, I, I, in the bar, to 
keep the strap guide opposite either of the pulleys required. 
When working, one drum, is, as we have said, winding and drawing 
the implement, which, in its turn, uncoils the loose rope from 
the other drum. Now the occasional variations in the speed at 
which the implement travels cause great changes in the velocity 
of the uncoiling drum, and it would often uncoil the rope too 
fast running by its own momentum after a jerk. To prevent 
this check brakes K, K, are affixed, one of which presses on the 
uncoiling drum by means of flat carriage springs L, L. The 
pressure of these springs can be regulated by their pressing on 
levers M, M, instead of directly on to the brake spindles N, N. 
As the brake is only required on the unwinding drum there is a 
short chain affixed to the end of the guide bar and the springs 
L, L, so that when the bar is moved to give motion to either of 
the drums it takes the brake off at the same time. The engine- 
dr'ver or man in charge puts as little check as possible on the 
drum when at work, and this brake is not sufficient to arrest the 
uncoiling drum suddenly, and prevent coils of rope from running 
out should the implement require to. stop in an instant, Te 
prevent this in most other windlasses man stands ready to put 
a brake on, but in this a far more effective system is adopted, 
Oppusite each of the driving pulleys is a wooden brake O, O, 
secured to ironwork O:. This is connected by means of 
a long lever P to a piston-rod working from a small cylinder Q at 
the end of the frame, the slide valve of which is worked bya 
cam R connected with the strap bar, and made so that the be 
in moving opens the slide valve or closes it altogether, 
putting on the pressure when the strap is on the loose pulley, 
and taking it off when it is moved to either of the driving 
pulleys. The pressure is obtained through a fin. tube, of 
canvas and india-rubber, from the boiler; water is used, and at the 
steam pressure of the boiler. The piston moves about jin., and 
the brakes about jin., and puts on and takes off without noise, 
or attention from any one, a pressure of about 1000 Ib. 

We have already stated that there are three notches I, 1, I, cut 
into the bar, into which a small bolt or trigger H springs, to keep 
the bar in its position, and also that when the bar is moved to throw 
the strap on a driving pulley is moved against two springs, one 
spiral, and one flat carriage spring. It will be seen, therefore, that 
when at work, if the trigger be drawn from the notch, the bar 
will be forced into its central position by the springs, and will put. 
the strap on the loose pulley, the water brake at the same moment 
being applied. Now attached to this trigger or bolt are two 
small cords, and these are taken across the field to the anchor- 
men. By pulling these cords they can stop the implement at 
the headland or any part of the field, thus enabling them, te 
work in fogs, hilly fields, or by mvonlight. The same cords 
ring a bell on the windlass as a signal to the driver to move 
the strap to the driving pulley again. 

The driving pulleys are connected to the drums by means of 
internal wheel-gear, as will be seen by reference to the drawings, 
It will be understood from the foregoing description that the sliding 
par E forms the key, so to speak, to the operation of the entire 
machine. Left to itself it would always put, the strap on the 
loose pulley, and as it is moved to one side or other so the 
strap is applied to their proper wheels. The engineer attends 
the windlass, his duties as regards it simply consisting in shifting 
the strap from one pulley to the other as the plough reaches each 
headland. 

When we inspected the machinery it was first employed in 
hauling a roughly got up double-furrow plough at the rate of 
from two and a-half to three miles per hour. The land was 
fairly heavy and a good deep furrow was being taken. But the 
plough was of local manufacture, and not of sufficient size for 
the engine, which which could easily have worked three furrows 
to the same depth. The shares are raised from the ground 
at each bout by the ploughman and a boy—the ploughman 
getting off the im mt for the purpose, and then of course 
getting on again. e took the time spent at each headland in 
this operation on several occasions without the knowledge of 
any party concerned, and found it to average sixteen seconds, 
including signalling across the field, lifting one set of shares 
out, dropping the other in, and fairly starting. We then asked 
the ploughman to do his best, when the time was reduced to ten 
seconds; we need hardly say that under no other system is so 
little time lost even when a double cylinder engine is used. A 
Smith's cultivator was then substituted for the plough, and 
with it the loss of time at the headlands was practically nil. The 
engine-man, on being signalled, simply shifted the strap without 
pause from one pulley to the other. The implement reached 
the headland, turned short on its heel, and commenced its return 
stroke in a period, as nearly as we could time it, three 
seconds ; for all practical purposes its motion was continuous. 
The great advantage of this rapidity of reversing will be found 
of course in the tilling of short fields, into which it is now 
sometimes not worth while to put the steam plough owing to the 
loss of time at each headland bearing an enormous proportion 
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to the running time. Mr. Hayes’ apparatus app» red to us to be | roundabout system with which we are acquainted. The cost of 
admirably adapted to what we may term small occupiers in i‘s | the complete set, including engine, windlass, and wire rope, is 
present form, while with a more powerful engine, say, a 14- | but £500, a sum sufficiently small to place it within the reach of 
horse, it will still hold its own with the best tackle on tie | anyone who ought to have a steam plough. 


KRIGAR AND EICHHORN’S HOT-BLAST CUPOLA FURNACE. 
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into this country. A few words of description will suffice to make 
its construction clear. We have first a large hearth, placed in 
the base of a rectangular iron case lined with fire-bricks. The 
blast is brought in through the pipe B, and instead of entering the 


In the accompanying engraving we illustratea very ingenious form 
of cupola furnace which has been experimented with for some time 
with great success in Germany, and is now being introduced by one 
of the patentees, Mr. Eichhorn, of 7, Delahay-street, Westminster, 








ou directly in the ordinary way it enters an air channel, running 
= four sides of the fant casing. At two sides are 
built arches, and the blast before entering the cupola must joes’ 
and pass under the crowns of these arches, by which it is com 
to pass a mass of burning fuel, as will be seen from a 
lance at our engraving. The temperature of the blast is raised, 
by contact with the heated bricks, secondly, by radiation 
into the air chamber from the incandescent fuel; and, thirdly, by 
actually passing through the fuel. It will be understood that the 
cupola is rectangular in section inside although it may be of the 
circular form outside. The following letters of reference show the 
various parts. B, blast pipe; B!, air channels; OC, air channels 
leading into hearth; C', air chamber; D, sight hole; 8, slag orifice; 
T, tap hole; I, melted metal; F, hearth. 


’ 
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Into the theory of this cupola we shall not at present enter. 
We shall return to that at another time, when we have acquired 
additional data to those already in our possession as regards its 
working; but we shall say something as to its ee. The only 
furnace of its kind in England at this moment has been fitted up 
at Messrs. Whitley’s, engineers and ironfounders, Hope Foundry, 
Kynaston-street, Lambeth, near Waterloo terminus. This 
furnace is of but moderate dimensions, being capable of 
bringing down 30 cwt. or thereabouts of iron per hour. On 
Friday last we spent some time in examining its working, 
every facility for the purpose being placed at our disposal 
by Mr. Eichhorn and Messrs. Whitley. The following are the 
results of our observations: The furnace was first charged with 
24 ewt. of coke, then with 74 cwt. of metal, then with 4 cwt. of 
coke and another 7} cwt. of iron; the whole charge thus con- 
sisting of 15 cwt. of iron and 3 cwt. of coke. After the metal has 
begun to come down, the constaut charge consists of 34 lb. of coke 
and 5 cwt. of metal, or 6’8 lb. of coke to each cwt. of iron. The 
blast is obtained from an ordinary Lloyd’s fan. We had no means 
of obtaining its exact pressure, but we estimated it at about 9in. 
of water. When the casting for a day is over a considerable 
quantity of coke remains in the furnace, which is drawn and 
cooled, and serves on the following day to melt the last 10 cwt. of 
iron. 

On the occasion of our visit blowing began at twenty-six minutes 
past four p.m., and at eighteen minutes to five the iron came down 
fast; that is to say in sixteen minutes. At nine minutes to five 
the furnace was tapped and 3 cwt. of metal drawn off, but the 
hearth was not emptied; the yield was therefore fully 30 cwt. per 
hour. The iron consisted of old oe 4 of every possible kind— 
girders and railway chairs constituting the larger part. A moderate 
proportion of large-grained grey pig was mixed with the rsee 9 
The metal came down exceedingly hot and fluid and in admirab 
condition. There was, beyond any question, amply enough coke 
used. In order to form any valuable conclusions as to the merits 
of the new furnace it is necessary to compare its performance with 
that of some other cupola of the. ordinary kind. Such a furnace, 
of as nearly as possible the same dimension, stood side by side 
with that we have just described. It was blown with precisel: 
the same blast, fed with the same coke and the same iron, wit 
the following results :—The charge consisted of 4 cwt. of coke and 
6cwt. of metal; the constant charge being 42 lb. of coke to 6 cwt. of 
metal, or 7 lb. of coke to the hundredweight of iron. In addition to 
this all the old coke saved fro-n last running was given. The whole 
quantity usually run down at one casting is 50 cwt. of iron, so that 
eliminating from each experiment the old coke, we find the gross 
quantity of fuel used by the new furnace is 5cwt. 0 qr. 141b., and 
by the old cupola 7 cwt. precisely, per casting. Nor does the gain 
end here; owing, we presume, to the partial deoxidation of the 
blast in passing under the arches, the waste of iron is greatly 
reduced. Messrs. Whitley state that the waste in their old cupola 
is about 8 to 10 per cent. Experiments are still being made with 
the new cupola, but as yet we have no reliable datatogoupon. As 
nearly as can be decided the waste is reduced to about 24 per cent. 

We have simply placed facts which have come under our own 
notice before our readers, and for the present we refrain from 
Gaaes any decided opinion on the merits of the new furnace. 

e shall continue, however, to watch its performance with much 
interest, as the invention is full of promise, and will probably be 
found eminently suitable for blast furnaces. It may be urged 
that the brick arches are liable to rapid destruction, but if proper 
bricks are used there need not be any trouble on this score, and 
in any case the arches are readily replaced when necessary; com- 
mon Newcastle bricks only are used in the present furnace. 





FiLoops IN Inp1A.—Never in the memory of man has such a 
flood inundated the districts on either side of the Ganges, from 
Rajshaye to within forty miles of Calcutta, as during the past 
fortnight. Raimpore, Bauleah, the civil station, has been again 

rtially washed away, and thousands of natives have been made 

ouseless. From Kooshtea, the Ganges terminus of the Easvern 
Bengal Railway, toa short way below Buggola, fifty miles from 
Calcu the whole country is under water. In many places the 
eye as far as it can reach beholds only a vast inland sea. The 
northern of Nuddea has been almost completely desolated. 
Whole villages have been swept away in what is the most fertile and 
a gu part of ~~ Through communication on the railway 
been delayed daily, the t of the bridges being 
in peril, and the embankment having been sucked away 
for miles. The officials are incessant in their efforts to 
remedy the evil, but little can be done till the flood subsides. 
Up to yesterday the water was still rising. If it does 
not rapidly subside the destruction will be great, and there will be 
thousands of starving poor. The Fogg of the Amun rice 
harvest were ~— before this overflow of the Ganges. The last 
serious flood in Bengal was in 1855. The calamity has one conso- 
lation accompanying it—the deposit of silt fertilises for years fields 
seldom assisted by manure.—Friend of India. 
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HACKWORTH’S DYMAMIC VALVE GEAR. 





Ne ae 























SIDE ELEVATION OF CYLINDER 
& VALVE CHEST 


THE D slide valve, from its great simplicity and the vast range 
of its application, possesses a peculiar charm as a mechanical device. 
It can be made to give any grade of expansion up to a certain limit, 
at the same time cushioning the steam on the exhaust side of the 
piston. This latter function of the valve appears to be an un- 
avoidable occurrence rather than the result of preconcerted design 
in the reciprocating engine for engineers have comparatively 
ignored its value. Mr. Hackworth is among the few who have 
given the subject attention. He has obtained excellent results 
with his ‘“‘passover’’- slide valve, which is constructed so as to 
produce the desired amount of cushioning, the beneficial effects of 
which, for both condensing and non-condensing engines, we have 
reasoned in a previous number of THE ENGINEER. The subject 
immediately before us now is the motion of the valve, as produced 
by the gear, rather than the valve itself. 

The link, which combines within itself both a reversing and a 
variable expansion gear, is defective, inasmuch that the lead which 
should be constant at all grades of expansion, in both forward and 
backward gear, is rendered unavoidably variable, arising from the 
impossibility of making the curve of the link suitable for all 
positions of the eccentrics. When the crank is on either of the 
dead points and the valve in its proper position, i.¢., at the extent 
of its lead, the link should be capable of being shifted to either 
forward or backward gear without altering the position of the 
valve; that it cannot be made to do so owing to the crossing and 
unerossing of the eccentric rods is strikingly apparent. This 
objection to the use of the link becomes more serious when the 
eccentric rods are short, so much so, indeed, as almost in many 
cases to exclude the use of the link for ex ive working. 

The action of Mr. Hackworth’s gear is it ustrated in the diagram, 
Fig. 4. The eccentric radius is ina line with and diametrically 
opposite the crank when on the dead points. The eccentric rod 
extends upward, for horizontal engines, and meets the vertical 
centre line of the crank shaft at the pointe. The angularity of 
the eccentric rod with the centre line gives the lead of the valve, 
which is f, g. If the end, e, of the eccentric rod is made to traverse 
the line a, 6, as the crank revolves, 0, 6, will be the position of the 
eccentric rod at one extremity of the valves travel, and /, a, that 
at the other extremity. It is also evident that if the line a, b, is 
made to turn on the centre e, or, what is the same thing, if the 
~—_ a, ¢, f, be either increased or diminished, the stroke of the 
valve is simultaneously and in the same manner affected. It 
follows, then, that as the angle a, e, f, is diminished the travel of 
the valve is likewise affected until the line a, 6, coincides with the 
vertical line 0,¢. The stroke of the valve is then equal to twice 
the lead, or the amount equal to the double of that given by 
the maximum angularity of the eccentric rod to the vertical line. 
In this position, which is mid gear, the engine is free to be started 
in either direction, as the line a, 6, is made to cross the vertical 
line, such as a,b, or d,c. The axis ¢, on which the line 2, 6, turns is 
fixed, and since the end of the tric rod ides with it at 
each of the dead points, the lead isa constant quantity whatever 
may be the stroke of the valve. We have not considered the 
versed sine contained within the arc described by the valve con- 
necting rod, nor is it of much moment, seeing, as is readily done, 
that it does not at all affect the lead. This gear, then, is very 
far superior to the link in its action, however well the link may 








be constructed, so as in a measure to remedy--for it cannot be made | in 


es! rfect—the defect which is inherent in its principle. 


which we have above reasoned, to a beam f engine at 
Harvey's Mills, in Manchester, where we witnessed its 
very satisfactory performance, A side and end elevation of the 


orth has recently applied his gear, the theory of | cannot fail seeing 
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gear we have produced above, in Fig. 1 and 2, whilst Fig. 3 is a 
side elevation of the cylinder. The construction of the gear will 
be readily understood if the reader will imagine the line a, b, in 
Fig. 4, to be produced by means of a ~~ motion, and its angu- 
larity with the vertical line i, e, to altered by changing the 
position of the centre line of the parallel motion. A rocking shaft 

rovided with an arm a, Fig. 1, from the extremity of which a 
ee link extends to the main centre of the motion, midway 
between the last named centre and the centre of the eccentric rod 
6, is situated one centre of the radius rod, the other centre of 
which is common with that of the rocking shaft. From the 
rocking shaft a vibrating arm extends to a link connected with a 
nut on a horizontal spindle, which is actuated by means of a hand 
wheel. It thus follows that the angularity of the centre line of 
the parallel motion is capable of being varied with reference to the 
vertical line, and also that the line a, b, Fig. 4, is simultaneously 
affected, since it is the complement of that angle. It is also evident 
that if the motion be turned directly over, that is to say, if the arm 
c, Fig. 1, be thrown on the opposite side of the vertical line to a 
sufficient extent, the line a, b, Fig. 4, is changed to the position 
c, d, and the engine is reversed. 

When it is desired that the expansion shall be regulated b 
means of a self-acting governor, Mr. Hackworth applies a small 
hydraulic cylinder instead of a screw tothe armc. Our readers, 
we presume to believe, will not fail to see from the above descrip- 
tion that Mr. Hackworth’s gear is both simple and very far nearer 
theoretical accuracy than is possible to be realised with the link. 
It will be also seen that the length of the valve connecting rod is so 
great that its versed sine has scarcely a perceptible effect on the 
motion of the valve. We noticed in the construction of the gear 
that pins are dispensed with, the loop and pin being both forged 
in one piece. Mr. Hackworth, we believe, is making this a special 
branch of manufacture, having erected peculiar machines for 
manufacturing them. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents) 





ENGLISH AND AMERICAN IRON TRADES. 

S1r,—A letter appeared in the Times of Friday the 15th inst. 
containing a large amount of useful information; but finding two 
serious mis-statements, I venture to point them out for the benetit 
of your readers. 

rom a portion of the letter ns are led to infer that such 
thi as railway spikes and rivets are made in this country 
chiefly by hand labour. So far from this being the case there are 
large works in the Black Country which make a i of these 
goods, and which are made at the rate of many thousands of tons 
early by the aid of first-class self-acting machinery, both for 
coe and foreign consumption, and, indeed, were the demand 
sufficient, in the Birmingham district alone thousands of tons 
could be turned out per week. Wales, the Middlesborough, 
Scotch, and other districts also make them by machinery, and t 
has been the case for years. 

With respect to the assertion that there is only one “‘squeezer” 
poly a wleelly os ironworks of this country, I may state that 
an Englishman took out a patent for one of these at the com- 
mencement of the present century, and several kinds have 


In will just add that the Be | 
generallyused in the manufacture of ‘‘certain” common of iron, 





all best quality iron being “shingled” by the helve, orsteam hammer, 
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the use of one or the other being essentially necessary to the a 
duction of a really good servicable iron, 
26th November, 1867. 
MELTING IRON WITH CHARCOAL. 
Srr,—I observe in your impression of the 8th of November a 
letter entitled as above. I beg to offer a few remarks which I 
trust will help our friend 
“W. A.” over his diffi- 
— - ee C2 ordi - 
cupola and co it wi 
charcoal and the pig iron 
in the common way, 
then have two or more 
=, or a. — 
made to hold, say. or 
four gallons, and place them 
on the side of the cupola 
just above the blast pipes. 
Fill these small cisterns 
with crude paraffin oil—cost 
about 8d. per gallon—lead a 
small pipe, say gin., from the 
bottom of oil cistern to the 
mouth of blast pipe, where 
it enters the brick li 
of cupola; ——- small + 
or pipe to r te supply. 
Ww = Ge blast is set on 
m small cock and admit 
the oil in a stream about 
the size of a fine straw, or 
even finer; the wind blows 
0 ¢ ~~ - yt 
the pipe into the cu 
like = (Scotch — = 
uently causing grea’ 
ol flame, and saving the 
charcoal, which acts more 
like a wick to oil in a lamp. 
I need hardly say more, 
as “ W. A.” will, I have no 
doubt, understand what I 
mean; if not I will be most 
happy to give him in- 
formation I can, and have 
the crude oil sent him, as 
we are in the midst of it 
here. 
ae Ss eee 
he can try it, and if Pe finds 
it successful—as I have no 
doubt he will—we will 
charge him £1 1s, per annum, 


nm 25 it isa patent, and we are 
a stn ony ! ts for the patentee. 


= e sulphur and gas is out 
of the paraffin oil, and it is not ef a 
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‘orm me as to 
success or Rosert F. MACKENZIE. 


Engine Works, Bathgate, Nov. 25th, 1867. 


STEEL RAILS. 
Srz,—You observe that tires of Bessemer or Krupp’s steel are 
very different things from commercial steel rails, hat on this 
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account my argument loses much of its force. I cannot see that 
this necessarily follows, On the contrary, having worked up some 
hundreds of tons of Bessemer steel rail ends from various Bessemer 
steel works, I have constantly found that these steel rail ends 
were as tough and trustworthy as any tire metal, whether made 
from Bessemer steel, Krupp’s steel, or English crucible steel, and 
these rail ends were, I presume, taken off commercial steel rails, 

I have never seen a piece of Bessemer steel rail that was not 
— than Krupp’s tire metal, or than English crucible steel tire 
metal, 

I think it quite a safe calculation to reckon that wherever the 
traffic is heavy Bessemer rails at £12 are as cheap as iron would be 
at £4 per ton. Rost. MUSHET. 

Cheltenham, 26th November, 1866. 





RAILWAYS IN TURKEY. 

Srr,—My attention has been directed to some observations on 
the position and conduct of this undertaking occurring in the last 
number of your journal (Art. III., Railways in Turkey), which, if 
uncontradicted, are calculated to affect it injuriously in its rela- 
tions with the Ottoman Government. 

You say, first, ‘‘ If it be asserted that the harbour and works of 
the Kustenjee Railway are out of order, &c., the Government is 
not responsible, and can call for the reparation of the defects.” 
These words, taken with their context, obviously imply that the 
harbour and works are “ out of order,” and that the Government 
has grounds for demands on the company to put them in order. 
Whether this be so or not may be judged by a simple reference to 
the traffic returns for last month. The copy of these, which I 
enclose, will show you that by this short line of forty miles there 
were carried and shipped in October nearly 115,000 qrs., or 
23,000 tons, of grain, of which 59 per cent. was carried over the 
whole line, and the greater part of this was also warehoused and 
cleaned by the company. 

The harbour, which has been entirely constructed by the com- 
pany, and of which I send youa plan, has now quay berths for 
nine ships, and is so well known that you may easily satisfy your- 
self by independent testimony of the completeness of the shelter 
which it affords. This shelter was extended to vessels for 
100,000 qrs. or 20,000 tons of shipping at one time during last 
month. We have, indeed, the testimony of that department 
which you mention in such well-merited terms of praise- the 
Council of Public Works—to the fact that this company has 
honourably fulfilled its engagements to the Government. 

You say, again: ‘If it has not secured the grain trade of the 
Danube the fault must be with its own managers.” The grain 
trade of the Danube is so vast, and spreads over so wide an area, 
that no one line can possibly engross it all; but the above figures 
indicate that we are securing our fair share of it. 

The fact is that neither the harbour nor line are in any respect 
out of order; if they were it would be impossible to carry so large 
a traffic. It is to be regretted that the writer of the article had 
not informed himself more accurately of the actual condition of 
the works; and I feel sure that you will embrace the earliest 
opportunity for obviating the mischief which reflections of this 
nature; appearing in a paper of such wide circulation, are calculated 
to effect. 

Traffic return for October, 1867 :—Through grain, £5862; local 
grain, £1304; goods, £240; coaching, £470; rents, 93; total, 
£7929. Grain shipped during October, 1857 :—Through, 68,851 qrs. ; 
local, 45,9864 qrs.; total, 1.4,8404 qrs. 

London, Nov. 27th, 1867. 


& 


C. W. Eppy, Secretary. 





THE PRACTICAL ENGINEER'S TECHNICAL EDUCATION. 

Sir, —Under the above heading several letters have lately ap- 
peared in your columns signed *“* W. 8. H.,” ‘‘A Pupil,” &c., in 
which the writers all concur in imagining themselves more or less 
ill-used individuals, Well, granted; but who was to blame in the 
first place but.themselves? If a person puts his hand in the fire 
he must not complain if he gets burnt. Why did they rush blindly 
into their articles without knowing something of the character of 
the teaching they were going tohave? Most engineers now-a-days 
will always offer a month’s trial before signing articles, and if 
this were requested dy pupils, such as your above-referred-to 
correspondents, it would do away with that unpleasantness which 
they complain of, as very little moral courage would be necessary 
to say ‘*‘ No,” if they did not approve of the opportunities offered 
of obtaining practical knowledge. 

The device of ‘*W. 8. H.” and his fellow-pupils, which he 
generously writes to communicate, was certainly most ingenious 
([ refer to the “‘Inquiry Club.”) We are told it used to take ten 
men to make a pin, and “ W. 8. H.” evidently considers ten men 
necessary to inquire how one is made. 

As the remark made by ‘“‘W. 8S. H.,” respecting the lack of engi- 
neering schools, is now getting rathera sapien ery, allow me to enter 
my protest against it. We have in London two, if not more, large 
recognised colleges, with departments specially devoted to engi- 
neering study, and having professors and lecturers in practical as 
well as scientific subjects, and the pupils of which are recognised 
by the Secretary of State as eligible, after examination. for Indian 
service. The chief largely-populated provincial towns have some- 
thing similar, both in England and Scotland. 

What more can be wanted? Except, perhaps, some recognised 
diploma by which successful students might be distinguished. 
Of course I don’t refer tosuch places as the “ college” patronised 
by *“ W. S. H.,” which one would think savoured too strongly of 
the Pecksniffian school to be endured in these days of advance- 
ment. Respecting the somewhat bigoted notions of ** W. S. H.’s” 
worthy friend, whose great antipathy to “ butterfly chaps ” would 
be lavished on the head of his unfortunate son, I would answer 
the query which constitutes the stronghold of his theory, ‘* Look 
at our eminent engineers, how many of them have had premiums 
paid for them?” by asking him another in return, ‘‘ How many of 
them had any predecessors to pay premiums to?” In other words, 
** Are not the present eminent engineers the survivors of the first 
generation of the representatives of the profession?” F, H. M. 

November 21st, 1867. 





ON THE DECAY OF THE ENGINEERING BUSINESS. 

Srr,—You kindly inserted my first letter bearing on the above 
absorbing topic. In the absence, therefore, of a more powerful 
advocate, I am desirous of continuing the subject, not merely to 
state my own views, but for the purpose of eliciting the opinions 
and gaining the assistance of others equally interested with myself, 
and who may have had some special advantage in acquiring a 
knowledge thereof; that I have been thus assisted the sequel will 
show. 1 will, therefore, with your kind permission, embrace the 
advantages your valuable paper offers again to draw the attention 
of engineers and the public to the subject, although some of the 
views will necessarily be a repetition of portions of my former 
letter. Iam emboldened to do so from having received numerous 
letters and personal thanks from many who coincided with the 
opinions therein enunciated. Government has appointed Mr. 
Samuelson, of Banbury—a very able man, I believe—to go, ex- 
amine into, and report as to the causes which have produced this 
rapid decadence, Government reports in general are a long time 
in coming, and longer still before any action is taken thereupon. 
Instead of this, if they had instructed those whom they sent over 
to Paris to look after the Armstrong guns, to notice and report as 
to the works by which they were surrounded, and which they must 
have had ample time and abundance of opportunity of doing, 
they could have gained all the information which was necessary, 
especially after their attention had been called to the subject b 
Dr. Lyon Playfair. If the trouble had been too great, or if the jo 
was above their mental calibre, the information was still cut and 
dried all ready to their hands, for if they had inspected the last 
few numbers of THz ENGINEER they would have found the pro- 
blem solved. In THE ENGINEER they would have seen, amongst 
various other works— nearly twenty — sketches of 1 tive 








engines made by different continental firms—these manufactories 
being distributed all over Europe. Without touching on the 
merits of their production most of us well know that whoever 
possesses the plant and tools necessary to make a locomotive 
engine can also undertake all other descriptions of engineering 
work, even that of the highest class. Ten years ago scarcely one 
of these establishments had an existence. On my last visit to 
Paris, at the ‘‘table d’hdte” I frequently fell in with continental 
exhibitors, and of course, embraced every opportunity to elicit 
information. One of them was an Englishman; from him and 
others I without difficulty obtained their plans of management, 
scale of wages, &c. &c., and thegeneral result was that they obtained 
their labour at prices varying from 35 to 40 per cent. below our 
average. Here lies both the history and mystery of the whole 
matter: It is simply the consequence of our first great folly, the 
51 Exhibition, into which we so thoughtlessly plunged ut the 
bidding of those who ought to have possessed a greater amount of 
comuion sense and foresight. Many men think, if the truth of 
the matter were known, that both German and French interests 
were at work to produce this show, they having had nothing to 
lose and everytbing to gain by it. After showing our customers 
how to make their goods, and thereby save the carriage, import 
duties, packages, &c., which had to be added to an English-made 
machine before it could be set to work in any part of Europe, 
could we have expected any other result than that which has 
happened? Another great blow to our industry followed directly 
after, viz., the great strike and lock-out of the amalgamated 
engineers, whose doings were published all over the world, thereby 
exposing to view the scale of wages our people were refusing. The 
temptation to start on their own account was thus increased and 
held up dazzlingly before their eyes. Therefore, with a redundant 
and industrious population, and being encouraged thereto by 
their respective governments, they freely adopted the manu- 
facturing system, which, under the fostering care they have re- 
ceived, has made such extraordinary progress in so short a time. 
A few days since in my factory there were two brothers, engineers, 
near neighbours of mine--they have considerable business on the 
Continent and in Turkey—finding tnemselves losing ground, they 
boldly adopted a sensib e remedy, which was to start off a portion 
of their plant to some convenient locality abroad. They told me 
without hesitation ‘‘ they had sixty foreigners at work and liked 
them very well; they were quiet and industrious, and fair work- 
men.” They also added that ‘* when Saturday night comes round 
we can pay all the sixty with about the same sum as is required 
for twenty at home.” The plan of a branch establishment is, I 
hear, about being followed by one of the largest, if not the largest, 
engineering firms in London, It must not be inferred by the fore- 
going remarks that I am desirous or think it necessary we should 
come down to the continental level of wages, neither do I think it 
possible any important reduction can be made whilst rent, taxes, 
and the necessaries of life are so much dearer here than in most 
parts of Europe. I would not offer my men-—most of whom have 
been in my employ from tweaty to thirty years, and of whose 
welfare and comfort I am as anxious as my own—a less rate of 
wage than they now receive, as I fully believe they serve me 
willingly and faithfully. What, therefore, isthe remedy? Some- 
thing must be done, and that quickly, or we shall have around us, 
instead of a race of well-paid artisans, colonies of paupers similar 
to that at the east end of London. It will then be a problem for 
Government to solve how long will they continue to get seventy 
millions of taxation out of the industry of the country. 

Having carefully weighed these mutters in my mind for many 
months I have arrived at the conviction that there are three 
methods by which these evils may be abated, if even we may not 
actually regain our position. But these remedies must be adopted 
without any considerable ioss of time, although I fear public 
opinion is not yet ripe enough to overcome the opposition with 
which they are certain to be met: but I trust it will not be delayed 
too long, or the consequences will be disastrous indeed. 

The first is one we can take in hand immediately, viz., there 
must be an end of strikes, rattenings, &c.—the men must be in- 
structed to see that destroying their employer's property is about 
as sensible a method of improving their position as that which was 
adopted by the yokels of Devonshire, who destroyed the flour in 
order to cheapen their bread. The employers must take every 
opportunity of meeting their men in a spirit of kindness and con- 
ciliation, to explain their position under the new order of things. 
I have myself derived great benefit from this method, both when 
any spurt of business has arisen and also in times of slackness. 
The men, if so instructed, will generally, I think, meet the masters 
in the same spirit, and help them in any difficulty by increase of 
industry, and not repeat the mistake which took place at Chester- 
fielda few days ago, where they allowed an important order to be 
lost and go into continental hands rather than abate their terms, 
thereby rendering it necessary to decline the contract, and the 
consequent discharge of 500 hands, who might otherwise have 
retained a winter’s work. and hoped for a better state of things in 
the spring, when the masters would doubtlessly have reciprocated. 
I would here remark that I notice with much regret that amongst 
the working classes there is less love of country and pride of birth 
than there was in my earlier days; even in their songs the patriotic 
and sentimental effusions of Dibdin and others have given way to 
the unmeaning rubbish of the present day. I should like to see a 
resuscitation of these old songs. 

The second great remedy, viz., a subdivision of the land. This 
subject has been so ably treated by your correspondent, 
Mr. Harrison, in your number of the 15th inst., that I must urge 
all well-wishers of their country to read, mark, learn, and in- 
wardly digest that admirable document. One of his statements I 
cannot withhold, viz., that our imports exceed our exports by no 
less than fifty millions sterling per annum. With a declining 
trade no country in the world can do this for long; even the 
indomitable pluck and industry of the Anglo-Saxon race must 
ultimately break down under such an Herculean task. 

The third remedy is the one I urged in my last letter, and now 
repeat, viz., an export duty on coals and pig iron. I hear that 
these articles are to be obtained nearly as cheap at Rouen and 
other continental outports as in London. Were these duties 
enforced it would materially assist us to meet the wages question, 
and would soon tell an important tale. I have been informed 
that the continental mines are very far from being either so 
extensive or valuable as our own. If this is the case at their 
present rate of consumption any further considerable expansion 
of their trade must be stopped, unless they submit to the 
increase of price caused by the royalty on the English raw 
material. 

Apart from this view, our country is heavily mortgaged, and 
if we allow the most valuable part of the estate to be taken away 
who is to pay the mortgagee’? I notice the extraordinary increas- 
ing demand for coals—last year 102 millions of tons, this year 110, 
if not more. 

Let the people look to it, the barometer is falling; dark clouds 
are in the horizon, and the breakers are ahead; it will, therefore, 
require a vigilant eye and powerful nand to steer the vessel in her 
perilous voyage. I trust we have yet comprehensive minds capable 
and determined to grapple the subjects which are vastly more 
important than that of legislating about street cabs and coster- 
mongers’ barrows, &c. With your kind permission I will shortly 
resume further consideration of the subject, hoping to arouse 

ublic attention thereto, and also hoping that, as an Englishman 
aving a stake in the country, it may assist in arresting the down- 
fall of our beloved land. R. Wayeoon. 

Newington Ironworks, Robert’s-place, 

Brunswick-street, Great Dover-road, S.E., 
November 20th, 1867, 





ALLEGED COMMERCIAL DOWNFALL OF GREAT BRITAIN. 


Str, --Some of your readers appear to be under the impression 
that all the landed property in France is split up into small plots 





or 0 so small and so inconveniently placed as scarcely 
to deserve culture. I think it may be useful to show that this is 
not the case before Mr. Harrison draws general conclusions from 
his interesting communications—which I hope he will do. 

Anyone travelling through the French empire from north to 
south or from east to west will observe on his way not only large 
forests (which mostly belong to the State or to public corpora- 
tions), but extensive meadows, productive sugar estates (beetroot), 

acres of ‘‘lordly wheat,” and noble vineyards, owned by 
private families, and worked by private enterprise. It is possible, 
not only in France, but, to the best of my belief, in any of the 
continental states, to purchase a large freehold estate, and to 
work it economically and profitably, with all the appliances of 
modern art and invention. 

One of the most carefully-managed estates in France—though 
certainly not one of the largest—is that owned and worked by the 
celebrated agricultural chemist, M. Boussingault, near Weerth 
(Bas-Rhin). That is where the eminent savant makes his experi- 
ments. It isa truly a model farm. This property is not ina 
favourable situation to be worked by steam machinery. But that 
of Petitbourg, described in a recent number of THe ENGINEER, is 
not open to this objection, Messrs. Decauville having very compact 
engineering works close to the farm and distillery. 

Machinery can be applied on the smallest farms or estates if 
the farmers, or, perhaps, I should say the owners, will only avail 
themselves of the obvious benefits of association. They need not 
buy engines, as they can hire them at low rates. 

The agricultural profession is clogged in France, as all the 
others are, by the military conscription, which deprives the 
country of its strongest and most active lads just as they are pre- 
paring to enter a lucrative career. 

I know of no better investment than the purchase of an estate 
in the south of France or in Spain, where labour is cheap, the 
climate healthy, and where you can obtain for a small sum a fres- 
hold residence in its own grounds. You may not find tenants, 
but you will be better without them; and you can effect perma- 
nent improvements by employing the neighbouring peasants, and 
offering them fair wages. 

I have only to add that the small plots referred to by Mr. Har- 
rison’s adversaries only exist in the vicinity of the small towns 
or villages, and that the worst of them are generally supposed to 
yield 2 or 3 per cent., whereas there is in our country much orna- 
mental property which produces little or nothing. 

Newhaven, November 25th, 1867. 3. Ws 





THE Extinction oF Fires mn AmeriIca.—The system of 
management of fire brigades adopted in many American cities 
answers admirably. Mr. C. F. Varley, the electrician, whois now 
in Chicago, has examined the system adopted in that city for the 
extinction of fires, and reports thereupon very favourably. The 
whole is so well managed that fires seldom have time to get hold of 
the wooden houses of Chicago, before the telegraph has announced 
to every fire station the locality of the outbreak, and brought the 
engines to the scene. The town is subdivided into squares, and 
three figures will designate them ajl. Each square has a fire tele- 
graph station ; when a fire is discovered the discoverer runs to the 
office, which is usually in the shop of a respectable tradesman, 
who keeps the telegraphic apparatus under lock and key. The 
instrument is then unlocked, and the handle turned round several 
times, in the organ-grinding fashion. This records in the City 
Hall Central Fire Office the number of the square in which the 
fire is located. The central station telegraphs by a similar ap- 
paratus to certain church steeples, the necessary currents to strike 
the bells the right number of times. Suppose the number of the 
square be 21, two strokes of the bell two seconds apart followed 
by one five seconds after, mean (— — —)21. This is repeated 
at minute intervals three times. The engine belonging to the 
district alone goes to the fire at the first summons. [If the fire is 
a large one the summons is repeated, then the surrounding stations 
send also their engines; if repeated a third time every engine in 
the city goes out. These second and third summonses are repeated 
at not less than five minute intervals. Now suppose a second fire 
to break out, the proper engine for that district will leave the 
large conflagration and go to its own directly the church bells give 
the alarm. 

Serrinc A CANAL ON Fire.—The investigation as to the con- 
dition of the rivers Ayre and Calder, which water the great towns 
of Yorkshire, reveals a state of pollution that would even have dis- 
gusted the late Alderman Humphery. He, having a remembrance 
of Thames water when it was supplied by the large wooden wheels 
at London Bridge, continued to have his drinking water selected at 
the same spot for his own use at a certain condition of the tide, 
declaring, before the House of Commons, that it was nutritious 
and invigorating, as evidenced by his personal condition, at a time 
when he weighed about eighteen stone. The pollution of the 
Yorkshire streams is produced by all possible agencies included in 
the terms sewage and manufactures and the description of the 
aggregate result, if it were met with in one of Dickens's works it 
would be looked upon as an ingenious invention of a gifted imagi- 
nation, Itappears from the report of the commissi 3 appointed 
to inquire iato the best means of preventing the pollution of rivers, 
that at Leeds the volume of sewage which flows into the Ayre 
averages from eight to ten millions of gallons per day, and the 
river Calder receives sewage from Todmorden, Halifax, Hudders- 
field, Dewsbury, Wakefield, and numberless smaller towns and 
villages. No town or village intercepts the sewage. With regard 
to the manufactures of the district the report contains the 
ominous statement that the pollution of the running waters 
has become in some cases destructive to trade, and in 
numerous cases prohibitive of further extensions, some branches 
of trade having migrated to Scotland in order to have the advan- 
tage of purer water. Such is the practical result, yet the com- 
missioners state, with respect to the ordinary residents, it may 
well be doubted whether that very familiarity may not have 
rendered them all but unconscious of a state of visible pollution 
which strikes a stranger from the non-manufacturing districts 
with astonishment. Moreover, it is certain that very few persons 
even in the district possess an intimate knowledge of the causes of 
this pollution, or can estimate their individual influence on the 
general result. With very few exceptions the streams of the 
West Riding of Yorkshire run with a liquid which has more the 
appearance of ink than of water. In the higher part of the 
country, as is shown in another part of this report, the water is of 
the purest description ; but as it arrives at any point where con- 
ditions for the establishment of a woollen mill are sufficiently 
favourable, so does the character of the water commence to deterio- 
rate--becoming fouler and more foul after leaving each successive 
mill, till, as has been abundantly shown by the evidence, the stream 
has to be abandoned as a source of water either for domestic supply or 
manufacturing purposes otherwise than furnishing power, and is 
looked upon and treated as little better than an open drain. 
The report of the commissioners says that the whole of the 
sewage of Bradford and of the populous district above the 
town flows into the Beck, producing an indescribable state of 
pollution. It has become a Yorkshire proverb of comparison for 
any foul stream to say of it that it is as polluted as Bradford Beck. 
At the time of our inquiry Bradford Beck was the source of supply 
to the Bradford canal, the fluid of which became so corrupt in 
summer that large volumes of inflammable gases were given off; 
and although it has usually been considered an impossible feat to 
** set the river Thames on fire,” it was found practicable to set the 
Bradford canal on fire, as this at times formed part of the 
amusement of boys in the neighbourhood. They struck a match 
placed on the end of astick, reached over and set the canal on fire, 
the flames rising 6ft. high, and running along the surface of the 
water for many yards, like a will-o’-the wisp; canal boats have 
been so enveloped in flame as to frighten persons on board. That 
this state of things is not limited to one district is abundantly 
proved by inquiries at other towns. 
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RAILWAY MATTERS. 

Ir is proposed to issue a loan of £3,000,000 for railway pur- 
poses in KKustralia, = Ai 

THE railway between Athensand the Pirwus has been undertaken 
by English capitalists. 

Ir is a rule of the Prussian Board of Trade that every fifth 
wheel in a railway train must have a 

THE Bochum Company’s cast steel tires have run on steel disc 
wheels 195,000 miles without getting out of condition. 

Dovusie-headed rails have, in tapers ae given way to com- 


[oent salle, which ave alleged to bo vas and more satis- 
ry. 

Tue Spilsby and Firsby line is so far completed that the neces- 
sary notice has been given to the Board of Trade with regard to 
its official inspection. 

THE contract for the first section of the St. Edmunds and 
Thetford line has been let to Mr. T. Yoxall. e works are to be 
commenced at once. 

How can a turned rail be satisfactory? It cannot fit the chairs 


whilst the indentations in the new face worn by the chairs occasion 
ceaseless bumping. - 
ant teeny railway pnciooien dave | nome —, the first to lay 
withou anting them directly on the ballast, an 

it io anid ob Gali Coccem” , . 

On the Rhenish line compound rails have been used 12in. deep 
ae og he. the base being Qin. wide, laid directly on the 
ballast; the whole weighing 195 lb, to the yard. 

Ir is stated that the Central Argentine line will be completed to 
the city of Cordova by October next year. nee ee dear Fy 

obtaining ion of t 

along the side of the line, which is to be handed over to the com- 
pany. 

Ir is understood that the negotiation for a working arrangement, 


without any assumption of financial liabilities, between the 
Brighton and South-Eastern Companies and the London and Chat- 
ham Company, is ing fair progress, and that the details of the 
plan are likely to be ie known in a few days. 


At an adjourned meeting of the proprietors of the Great 
Eastern Railway Company resolutions were passed reducing the 
number of the board to eleven, removing those gentlemen from 
the direction who had refused to resign, and continuing in office 
the committee appointed at the previous meeting. 


WHILE in England railway credit has been receiving of late most 
damaging blows, it is worth notice that the average return realise 
upon the capital expended upon Prussian railways (£90,000,000 in 
round figures) is 8°33 per cent. per annum. Economical construc- 
tion and careful management have produced this agreeable result. 


THE Paris and Mediterranean Railway Company have recently 
placed on its line 600 new first-class carriages; the model is new, 
and includes several important improvements; the carriages are 
more roomy than the old ones, the seats wider, the ventilation 
better, and all the details designed with uncommon care and 
elegance, 

THE contractors of the Central Argentine Railway, Messrs. 
Brassey, Wythes, and Wheelwright, take £300,000, as part payment 
of the contract, in debentures of the company at par, having five 
years to run, and bearing interest at seven per cent. per annum— 
the amount of interest guaranteed as a minimum profit by the 
Government. 


THE Metropolitan Company has given notice of application to 
Parliament for power to make a short line, commencing by a 
junction with the main line under the Meat and Poultry Market 
in Smithfield, and terminating near the north side of the bridge 
carrying Snow-hill over the London, Chatham, and Dover Railway, 
by a junction with the latter railway. 

THE Pacific Railway has been constructed across the American 
continent as far as the eastern base of the Rocky Mountains. The 
contractors will soon cease operations for the winter on this section, 
and on the other side which is being built eastward from San Fran- 
cisco to the Rocky Mountains. It is confidently expected that this 
great railway will be completed by the spring of 1870. 

THE first scheme of arrangement under the powers of the Rail- 
way Companies’ Act of last session has been confirmed in Vice- 
Chancellor Malins’ Court. The Teign Valley Railway, being 
in an unfinished state, and the company in a state of insolvency, 
the scheme provides for raising an amount sufficient to complete 
the works and to pay for the land by the creation of a first charge 
upon the railway, to be called A stock, and various ciasses of 
creditors are to receive payment in subsequent stocks to be created, 
respectively called B and C stocks. 

Tue fifth of a series of reports on certain railway accidents that 
have occurred in the United Kingdom has just ap; , and con- 
tains detailed i ing thirteen acci A wage See! 


months of June, July, August, September, and October, 

which were in i by the inspecting officers of the Board of 
Trade. Three of accidents on the North-Eastern 
Railway, two on the and others severally on the 


or 
one by a 
yy the ignition 


near Highgate, 
I High 


way No. 4 from High 
Lambeth. Tramway No.5 to extend from Kennington to Brixton 
Hill. Tramway No. 6 from Kennington to Westminster-bridge. 
Power to purchase lands and to make agreements with the street 
authorities, Each tramway is to occupy 5ft. 3in. in width, 


““D.” ADDRESSES the Times on the maltreatment of registered 
luggage at Calais—he might have added at Dover—by the railway 
porters, whose duty it is to place it on board the steamers. He 
thus describes their modus operandi :—‘‘There was a shoot about 
thirty feet in length from the pier to the deck, down which the 
luggage slid. The vessel was so low in the water that this shoot 
slanted from the perpendicular a little more than the quarter of a 
right angle. Atthe end of the shoot there was what was sup- 
es to be a cushion or buffer to break the fall of the luggage— 

ut a block of wood or of stone would have been nearly as elastic. 
It was one of those ship’s cushions, surrounded with a network of 
thick rope, which are used in 8 to prevent injury to vessels 
rubbing and striking against each other as they work into their 
places. A hard pad of this kind, which may be useful when 
strongly built vessels of hundreds of tons of measurement come 
in contact with each other, is destructive to trunks and ordinary 
packing-cases if these are hurled down upon it with a fall of 
thirty feet. I hada desk smashed about a year ago, and could 
never make out how the mischief was done. It is all plain now. 
I saw the trunks hurled down the shoot—pell-mell—upon this 
anvil supposed to be acushion. They fell upon it with a furious 
crash, and the wonder is that a single article of luggage so treated 
escaped whole.” 


— 





NOTES AND MEMORANDA. 


Every chemical constituent of cell organisms (protozoa) is found 
in the mineral kingdom. 

SPECULUM metal is an alloy of two parts of copper and one of 
tin with a very small percentage of arsenic. 

THE standard weight of the sovereign is five pennyweights and 
3°37 grains, or 123°379 troy grains. 

IMMENSE works have been commenced in the South of France, 
for rendering the Rhone navigable from Arles to the sea. 

THE great defects of the American cast iron wheels appear to be 
their liability to heat and become soft under the brake, and their 
want of balance. 

Ir appears probable that Indian steel (wvotz) owes its admirable 
qualities as a for cutting instruments to the presence of 
a little aluminum. 

SPECTACLES to have been first used about the latter end 
of the thirteenth century ; the date and author of the invention 
are not certainly known. 

James Il. introduced a system of naval 
which the purport of the signals was determined 
the ship in which the flags were exhibited. 

San Sie S © siete is cums 0 Ge Sate Cote & 
plane section passing ugh its centre. Its contents are equal to 
two-thirds that of its circumscribing cylinder. 

LaPIs LAZULI has lately been discovered in California, but the 
colour of the mineral from this locality is very indifferent, and its 
price is therefore much inferior to that from Persia. 

Gass surfaces are silvered with true silver, not mercury, 
covering them with an alkaline solution of oxide of silver, an 
then adding a reducing agent, such as milk sugar. This process 
gives a very brilliant surf: 


according to 
the part of 


‘ace. 

THE screw lier is probably as old as the windmill, and a 
windmill of the construction now usually employed is shown in 
the seventy-seventh proposition of Hero’s “ Spiritalia,” a work 
written 130 years before the Christian era, 

Ar least 50,000 tons of slates are used annually in London. 
More than two-thirds of the whole quantity of slates raised in 
Great Britain are used for roofing. Excellent slates are raised in 
the Ardennes, also at Angers and Nassau. 

WHEN very strongly heated, soapstone, or steatite, loses a portion 
of its compound water, it becomes harder. and susceptible of taking 
a polish. It is used in this form for gas burners, for w ich it 
possesses many advantages, neither corroding nor burning out. 

Amone the Anglo-Saxons the value of the shilling, called by 
them “‘scilling,” was only five-pence; it afterwards underw: nt 
many alterations, containing sometimes I6d., sometimes 20d., 
until the reign of Edward L., when it had its present value 
assigned to it. 

Previous to 1834 upwards of 46,000,000 of leeches were im- 
ported into France annually, At present the numbers have de- 
creased to 17,000,000. They are imported to London and Leith b 
sea, packed in little bags, which are ionally istened wi 
water during the short voyage. 

AccORDING to Bishop’s ‘‘History of American Manufactures,” saw 
mills were used in Be me before they were employed in 
England. The first mill was erected in the colony in 1633. In 
England it met with determined opposition, and as late as 1767 one 
was destroyed by the populace. 

ANounce of the purest ultramarineis sold in France for 200 to 250f., 
which is not within the reach of all painters. In the year 1828 
the discovery was made by Professor Gmelin, in Tubingen, that 
sulphuret of soda was the proper material for imitating this 
precious and valuable pigment. 

In the early construction of telegraph cables a single copper 
wire only was used; but since 1856, when a strand of seven 
wires was adopted in the cable laid down between Newfoundiand 
and Cape Breton, the latter arrangement. has been generally used, 
as there is much less danger of the conductor being broken, 

THE display of meteors in various parts of America on the 
morning of November 14, was very brilliant. It occurred between 
twelve and two o’clock. Many were seen at Washington, but the 
most valuable observations were made at the Observatory con- 
nected with the Vassar Institute, Poughkeepsie, New York. 


Ir is stated that during the three years the Western Union 
(Russo-American) Telegraph Company have been engaged in 
northern regions, out of an average number of 250 men in summer 
and 150 in winter, they have not lost one by accident, by ex- 
posure, or by any disease incidental to the country or the work 
in which they were engaged. 

ANILINE, because of its high boiling point, is never met with 
in the light and volatile liquids when first distilled from tar. The 
most of it is found in those which distil at between 302 and 356 deg. 
These, according to Hoffman, contain about 10 cent. of 
organic bases, mostly aniline and quinoline. The oils which 
distil at above 482 deg., contain mostly quinoline and very little 
aniline. 

Tue thin tubes used by artists to hold liquid colours are formed 
by placing a dise of block tin in a die or eylinder, into which a 
punch is slowly forced by hydraulic pressure or other suitable 
means. The punch almost exactly fits the cylinder, and the tin 
rises into the intervening annulus in the same way as if it were a 
liquid, its constituent particles being made to move on each other 
in much the same way as they woul? ‘jo if the tin were melted by 
heat. 

Tux artesian well at Passy, near Paris, is probably the largest 
well of the kind that has ever been sunk. It is carried through 
the chalk into the lower green sands, which were reached at a 
depth of 1923ft., the bore finishing with a diameter of 2ft. The 
well at first brought —— of five and a-half million gallons 
a day to the surface of the ground, but the yield has since fallen 
off to about four million gailons a day. The work occupied seven 
eS Gt we SS Se aS 
£40,000. 

So.ips indicate various degrees of penetrability for water. A tube 
filled with glass, powdered very fine, will elevate water 170 milli- 
metres, when the lower extremity is immersed in that fluid, while 
a tube containing glass, coarsely powdered, elevates it 107 
millimetres. This depends on the minuteness of the pores, by 
which a greater surface, and consequently a fuller action, is ex- 
hibited. It is evident that when the pores are large, the atoms of 
water occupying the central portion do not come in contact with 
so large an extent of surface, and hence are not influenced. 


A NEw and highly sensitive reagent for alkalies and alkaline 
earths has resently been discovered by Professor Béttger, in the 
leaves of Coleus verechaffettii. Thereagent is prepared by digesting 
the fully-developed leaves of this plant in alcohol, and impreg- 
nating slips of Swedish filtering paper with the solution obtained. 
This test-paper is of a beautiful red colour, which becomes green 
under the influence of an alkali or alkaline earth. It is not affected 
by free carbonic acid, so that it may be used for detecting traces of 
carbonate of lime in water. 

Wuen acoloured solution is dropped oa a piece of chalk the 
water penetrates into the pores of the chalk, leaving the colouring 
matter on the surface ; and this is not because the particles of the 
colouring matter are too to enter the chalk. If flaid mercury 
be dropped upon the chalk it will not be absorbed—it will not wet 
it ; in other words, there is no affinity between the atoms of chalk 
and mercury. The here are the same is a 
attraction ; unless le of wetting the tube it will 
not be affected. Porous bodies, like tubes, imbibe fluids for which 
their atoms have attraction, and repel those for which they have 
not. 








MISCELLANEA. 
= traffic of the Great Luxemburg Railway shows an increase of 


Tar Gibraltar shields are now generally reported to be unsuc- 
cessful, 
A TRAMWAY company has given notice of intended application 
2 lea ee Southwark and 
beth. 


Tue late hurricane at St, Thomas destroyed all the 
on the island, A recent gale has also destroyed the 
Lighthouse. 

A contract has been signed between the Portuguese Govern- 
ment and Mr. Rose, civil engineer, for a telegraph cable from 
Lisbon to Gibraltar. 


uses 
ey West 


A sHock (NG boiler explosion occurred at Pittsburg, Pennsylvania» 
on November 8, killing twenty persons, wounding many others» 
and destroying several buildings. 


Ir is understood that ie ante ee ee 
tion” ate considering my y| including among their 
operations the building of houses for members. 

Tenpers have been sent in to the Admiralty by a number of 

firms for the 


private shipbui of an iron serew steamer, 
to be employed in Chatham harbour in connection with the works 
for the enlargement of the 


M. ABELARD has now completed a series of New Testament 
illustrated carvings in the canopies of the choir stalls at Ely 
Cathedral. On the north side some four or five more are 
still required to complete a series of Old Testament 


Tue Patent Concrete Stone pee oy! Le Ts at their works at 
Greenwich, made a grindstone is stated to be capable of per- 
forming the same amount of work in sixteen minutes that it takes 
a grindstone made from the hardest Yorkshire stone eleven hours 
to accompli 

It appears that some samples of glen gee me phe goon at 
Mejiliones, on the frontier of Chili, lately received tested, 
show a proportion of about 76 per cent. of of lime, and 
are estimated to be of a quality which fetch in our markets 
about £5 per ton. 

Tue total of the receipts at the French Exposition was fifteen 
million francs, of which ten millions were taken at doors; sums in 
each instance which are unexpectedly large, and which have put 
those interested in the financial results of the great show in a 
very amiable humour. 

THE Metropolitan Works and General Purposes Committee, on 
Friday, submitted a plan of a bridge for the Westminster steam- 
boat landing place, and recommended that the engineer should 
obtain tenders from certain firms for that and other similar bridges, 
to the number of about twelve. a 

Every autumn a small fleet of fruit clippers leave the ports of 
Devonshire and other southern counties for St. Michael’s, where they 
tuke in cargoes of oranges. Yesterday a telegram received at 
Liverpool reported the wreck of five of these fruit clippers, all 
belonging to Brixham and Salcombe. 

Tax notice of a reduction of wages at the Coatbridge Foundries 
having expired on Saturday, the journeywen commenced work on 
Monday at a reduction of 2s. per week. Rumours were afloat on 
Monday that the men employed at the malleable ironworks, in con- 
sequence of alleged depressed trade, would also shortly receive 
notice of a reduction. 

A very large number of artificers and labourers employed in 
the royal gun factories at Woolwich have been discharged from 
that department, and others have been suspended, in consequence 
of the existing orders for the year having been completed. Many 
of those retained are employed intermediately three days in the 
week, or on half-time. 

AvsTRia has now seven ironclads, the most formidable of which 
is the Lissa, which has just been builé in the shipyard of M, 
Tonello, ot Trieste. The Lissa has engines of 100U-herse power, 
protected by armour plating Gin, thick; she is 254f¢. long, 5dft. wide, 
and carries eleven Krupp guns. An eighth ironclad, the Heligo- 
land, is now being built at Pola, 

Tue Government tug Prompt, recently despatched from Eng’and 
to assist in the embarkation of the Indian troops at Suez, was con- 
veyed through the new Suez Canal to the RedSea. After having 
been lightened as much as possible, even to the removal 
of the paddle wheels, a number of empty casks were placed under 
her, and in this manuer she reached Suez. 


A STEEL cannon which was being tested a few days back at the 
polygon of Gavres, France, burst. The event had been anticipated 
from the largeness of the charge, and the officers and men had 
retired into the casemate. The breech of the gun, however, struck 
the latter with so much force as to break threugh. A gunner of 
the 10th battery was killed, and several others of the soldiers were 
wounded. 


Tux export coal returns for the South Wales ports show a con- 
siderable increase in nearly every inst hl pared with 
October, 1866. Cardiff exported 206,399 ete | an increase of 
over 22,000 tons on the corresponding month of 1866; Newport, 46,393 
tons, against 33,594 tons; Swansea, 41,227 tons, as with 
0,190 tons; and Liamelly, 10,546 tons, against 14,742 tons in 
October, 1866. 

THE committee of investigation for the Caledonian Railway have 
issued a notice that thy have appointed it eers 
and accountants to. assist them im their labours. essrs, 
Hawkshaw (C.E.) and Clark (C.E.) are the engineers, and the 
accountants are one from Sheffield and the other from 
London, Messrs. Alion and Fletcher by name. The comamittce 
also state that no report will be forthcoming for a month. 

THe iron band gabion, the invention of Quartermaster Jones, 
has been found by the Committee of the Bagimeers to be 

urable, and very stiff, while each could be made 
Oo uh é on Sees o ee eee 





Tue John Cockerill Company has secured a contract for 263 tons 
of Bessemer cast steel rails, for the State rail- 
ways. The contract price is £12 lls. 6d. per ton. The following 
tenders were also submitted :—Barrow Hematite Steel Company, 
£13 8s, 4d. per ton; C. Cammell and Co. (Limited), Shetfiel 
£14 15s. per ton, deliveries to be made at Antwerp. It shoul 
be added that about twenty months since an English house secured 
a similar contract in Belgium at £15 is. Id, per ton. 


AN explosion took place on at the Woolwich Arsenal 
which occasioned some alarm for a while, it being supposed to be 
caused by somebody sympathising with the Fenians. A loud 
report was heard, and a dense cloud of smoke ascended from 
behind the shell foundry. A few minutes, however, sufficed to 
remove all apprehensions, A workman employed in breaking up 
old shells finding one with some powder left m it, dropped a live 
coal into the cavity, and henee the explosion. 

From the report just issued by Mr. Lionel Brough, her Majesty's 
Inspector of Mines for the South-Western District, comprising 
part of Glamorganshire, a part of Breconshire, all Monmouthshire 
the Forest of Dean, Gloucestershire, Somersetshire, and a Tittle of 
Devonshire, it appears that the number of — od > 
year 1866 amounted to ei arising -five 
separate fatal accidents. ryu-y" were occasioned by ‘the ex- 


plesion of thirty-eight by falls of oval and stone, twenty 
took place rt ohthe, sixteen from miscellaneous causes under- 
ground, and one occurred on the surface. 
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FLYING BRIDGE—CHATHAM SIEGE WORKS. 





AD ea 


DROPPING INTO THE TRENCT. 





‘LAUNCHING FORWARDS. 


Our engravings show the Royal Engineers working a flying 
bridge, the views of which were photographed by the corps 
during the siege operations on the 11th of September last, which 
we reported in THE Encrnzer. On active service it is often of 
the greatest importance to construct a bridge in a moment 
capable of having troops and light guns passed across chasms, 
streams, &c., as will be the case in Abyssinia, no doubt. Again, 
the passage of troops across the ditch or foss of a fortification, 
such as at Chatham, is much more readily accomplished by the 
flying bridge movement, even under heavy fire than by any other 
means known. The main ditch of the fortress at Chatham is 
33ft. wide and 17ft. deep. A column of infantry and light guns 
requiring to enter, the bridge which we illustrate was designed 
for the occasion. 


The flooring of the bridge was made of twenty-eight Blan- | 


chard’s infantry pontoon “ chesses,” each of which are 8ft long, 
lit. 4in. wide, and jin. thickness. These were supported on 
three longitudinal spars, each 40ft. long and 4in, in diameter at 
the tips, which extended right across the ditch. The spars were 
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connected by three “transomes,” or transverse spars, the 
centre spar being 10ft. 6in. long and 5in. in diameter at the tip, 
those at either end being 9ft. 6in. long and 4in. in diameter at 
tip. The centre transome was supported by two spars, each 
25ft. long, which formed the legs, or rather the “ pivot,” of the 
bridge. The longitudinal spars were braced diagonally near 
their thickest ends, which rendered the structure rigid enough 
for any given purpose, and formed a very complete “flying 
bridge.” 

The entire construction of the bridge took place in the 
| trenches whilst the assault on the fortress was taking place. 
| When it was required for service it was shouldered by thirty- 
| two men of the Royal Engineers, who advanced rapidly to the 
| spot indicated by the signals, where the bridge was to be thrown 

across. It was then lowered to the ground, and next launched 
| forward from the edge of the counterscarps, as one of the views 
| shows. The feet of the legs, which were at first kept close to 
' the framework, were lowered when the framework had been 
launched sufficient forward. The legs then formed a “ pivot,” 








ARTILLERY CROSSING. 


by means of which the head of the bridge, when pushed for- 
ward, was lifted up and moved across the ditch until it de- 
scended quietly on the e ’ 

The men who carried the framework were preceded by two 
sappers, who drove in “pack pickets,” to which the “guys’ 
were secured. In rear of the framework came fourteen sappers 
with the “chesses,” which they laid rapidly on the spars imme- 
diately the framework was in position. The bridge was in posi- 
tion and occupied by a column of infantry within three and 
a-half minutes from the time it left the trenches, and was con- 
structed by the 36th Company of Royal Engineers, under the 
command of Captain Lindsay, R.E. 

The flying bridge which we have described was found from 
actual test to be sufficiently strong to carry a 9-pounder Arm- 
strong gun and limber and its party of gunners, carrying it in 
the usual pieces, or for a 6-pounder gun weighing about 20 cwt., 
without unlimbering, as shown in one oi the views. The weight 
of the framework of the bridge was about 1700 lb., and of the 
chesses about 800 Ib. 
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CORRESPONDENTS. 

call the attention of our Advertisers to the notice 
state that the large circulation of THE ENGINEER 
go to press at an early hour on the morning of 
Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 


evening 

*,” Letters intended for publication must be accompanied by 
the names and addresses of the writers, not necessarily for inser- 
tion, but as an evidence of good faith. 

*,* We cannot undertake to return drawings or manuscripts, and 
must $ ‘ore to u 

ae ee a a pect 

J. G. W.—As your letter is wnintelligible, we have put it into our waste 7 

Cc. L.— Fou can obtain further informacion by applying to the Mayor of Com- 


pregne. 

S. D. (Taking Gas down a Pit.)—A letter from Messrs. J. T. B.. Porter and Co. 
lies at our o, Sor this . 

BEAUFORT I[RONWORKS COMPANY. A correspondent wishes to know where he 
can procure the iron made by this company. 

R. G. (Wire Rope-making Machinery), - We have inserted below a letter from 
another wis the same information. 

R. (Cartisie-terrace).— The statement is made on p. 134 of “ Hind’s Astronomy,” 

don. 1863. The author's address is Twickenham Observatory. 

B. 0. W.—Jt has not been described in THE ENGINEER, nor dowe at present know 
enough about the machine to enable us to pronounce any i i 

RoaD Locomotives. - Mr. Thompson, of Glasgow, is now introducing india- 
rubber tires for road locomotives Sin. thick and 12in. wide. So far his experi- 
ments have been attended with great success. 

W. M.—There is no treatise on hydraulic lifts. You will find papers on hydraulic 
machinery of the most im; kind in THE ENGINEER for March 30th and 
April 6th, 1866. There is a work on cranes by Glynne,in Weale’s Series, which 
you will find useful. 

A SUBSCRIBER IN GERMANY.—Fou have been swindled, and, as a matter o 
course, you can punish the swindler. You can compel him to take back 
engines and refund you your money, and, in addition, you can sue him 
Sor any loss you may have incurred by the failure of the engines to comply 
with the terms of his specification. Place the matter without delay in the hands 
of your legal adviser. 

G W. W.—No paper on sea walls, properly so called, has recently appeared in 
THE ENGINEER. There are one or two articles on reclamation works. There is 
an excellent little book on embanking lands from the sea in Weale’s Series. and 
you will find papers on the same subject in the “ Transactions” of the Institu- 
tion of Civil Engineers. We shall perhaps publish the drawings to which you 
refer when we can find space, ’ 

J. B. (Roubaix).—Your note arrived too late to be answered last week. This 
journal is published on Friday evening, not on Thursday evening, as you 
think. The postal delay does not rest with us, but with your newsagent. As to 
your other queries, Bessemer steel will make admirable shafting for your pur- 
pose. Obtain it from a good maker, and specify the purposes for which you 
require it, obtain the grindstones from the Patent Concrete Stone 
Company, Limited, 10, Park-street, Westminster. 

IN DouBT.—ZJt is a fact that the 12-ton gun, rifled on what is known as the Wool- 
wich system , and firing studded chilled shot, is less effective at seventy yards 
range than at 200 yards. This does not result from any increase of initial 
velocity subsequent to the departure of the shot from the muzzle of the gun, and 
has been explained in iwo ways. According to one theory is particular velo- 
city, better than any other higher or lower, for punching a plate, just as there isa 
better speed for turning or planing iron than any other, and this is 
to be exceeded at short ranges with the gun in question. This theory does not, 
we think, deserve much attention. The second, and most theory, 1 that, 
owing to the imperfect action of the studs, the shot on leaving the gun 
rotates not about its true centre of gravity, but about a centre, which does not 
coincide with the axis of the projectile, the point of which therefore describes at 
Jirst a circular path in space, the whole shot ** wobbling,” and co 
striking with loss of effect. It is assumed that before it has flown far, however, 
the shot becomes steady, rotating about its centreof gravily, which is very nearly, 
if not absolutely, in a line passing from the apex to the centre of the base; 
hence ils greater efficiency at the longer range. 

ERRATA.—ZJn our last impression the beam of te Hercules is erroneously given at 
70/t. 6in., instead of 60ft. Gin, approximately. Also at p. 435, line 22 from 
the bottom of third column, for “braced apart against the pressure of the 
steam,” read ** braced apart against the pressure of the atmosphere.” 


WIRE ROPE-MAKING MACHINERY. 
(To the Editor of The Engineer.) 

S1r,— Could any of your readers give me the address of makers of machinery 
for the manufacturing of wire ropes? MLN, 

Ghent, November 13th, 1867. 

MOULDING MACHINERY, 
(To the Editor of The Engineer.) 

Sir,—Can any of your readers kindly furnish me with the names and 
addresses of the various patentees of moulding machines as used in iron- 
foundries ? G. T. 

London, 20th November, 1867. 

PROTECTING IRON ROOFS. 
(To the Editor of the Engineer.) 

S8IR,—Will any of your correspondents kindly inform me, through the 
medium of your paper, what is the best and cheapest thing [ can get to protect 
an ungalvanised iron roof? It has been whitewashed in the inside with lime, 
and coal tar, thinned with naphtha, put on the outside. 

November 2ist, 1867. AN OLD SUBSCRIBER. 











INDIANOLA, TEXAS AND SAN ANTONIO RAILWAY. 
(To the Editor of The Engineer) 

SIR,—Can any of your readers kindly inform me the names of the English 
contractors who have lately undertaken the constraction of a railway from 
Indianola, Texas, to San Antonio? G. W. J. 

22nd November, 1867. _-o 
MR. ASHCROFT’S RAILS. 

(To the Editor of The Engineer.) 

SIR,—Tf Mr. Ashcroft will refer to THE ENGINEER for October 7th, 1859, he 
will find a letter published by you ing a sketch of a compound rail very 
similar to that illustrated by you last week. Instead of the longitudinal 
channels used by Mr. Ashcroft, the writer proposed that the central web should 
rest on a hard wood cushion. JA. 

London, 25th November, 1867. 





——_— 


(To the Editor of The Engineer) 
S1R,—I observe in your y day’s paper a proposed new pattern of rail for 
permanent way. If you refer to your issue of, I think, June 25th, 1858, you 
will find there illustrated a section of rail for which I took out a patent in 1857, 
which, I think, is exactly like the one now described. I am sorry to say that 
I was not able to get the rail introduced, and the patent has lapsed; but I 
should be very glad to see the principle fairly tried, as I have no doubt with a 
steel top a real permament way will be secured. I have a variety of different 
sections of this kind of rail, tracings of which I shall be very glad to forward to 
you, or to Mr. Ashcroft if you will refer him to me. 
Hill Cottage, Neath, November 23rd, 1867. 


(To the Editor of The Engineer.) 

S1r,—Mr. Ashcroft, to secure his steel rail in its wrought iron berth, has 
imagined a system of grooves and flanges which will be, I expect, of no use at 
all unless planed. Would not this operation increase the cost to such 
an extent as to render the compound rail as expensive as the solid Bessemer 
steel rail, and would not the latter be stronger (c#teris paribus), of course ? 

Surely the bolts are sufficient to keep the three component parts together. 


B. 0. W. 
[We believe that Mr. Ashcroft has met with no difficulties worth toning in 
ing an excellent fit between the steel and iron. The cost of the rail is, we 
ind, moderate ; less than £10 per ton.—ED. E.]) 


KESSLER’S LUBRICATOR. 
(To the Editor of The Engineer.) 

S8IR,—Permit us to correct your notice of the new lubricator in your last 
week’s number, by stating that it is the invention of Mr. Kessler, of Lahnstein, 
Prussia, and patented by him throughout kurope and America. Thousands of 
Kessler’s lubricators are already in use on locomotive engines, steam cranes, &c., 
and it was the only apparatus of its kind which received a distinction at the 
Paris Exhibition. The saving of oil is even greater than you stated. 

London, 26th November, 1867. HEINTZMANN AND ROCHUSSEN. 
(Mr. Kessler’s name is not once mentioned in the French document from which 

our description was prepared. On inquiry we find that Mr. Schloesser is a pro- 

prietor of the patent, not the inventor.— Ed. E.) 


TAKING GAS DOWN A PIT, 
(To the Editor of The Engineer.) 

Sirr—As no answer has appeared In your last impression to “S, D.6” 
question in THE ENGINEER of the 15th inst., “ how to get lighting gas down a 
pit 30 yards deep,” I may be permitted to sketch out the conditions of the 
problem, and to indicate one or two of the methods by which it can be prac- 
tically solved. 

Assuming the specific gravity of the gas, referred to air, as 0°65, which is a 
fair average, the at the surface to force it to the depth 


pressure necessary 
required is equal to the weight of a column of air 150 yards high, or to the 





WILLIAM H, BELL. 














pressure of 8°188in. of water, or 0°602in. of mercury. 
for the resistance 


the surface, allowing the pipe, and for the pressure 
required at the burners, should not thus be less than that of about 10in. of 
water. 

This pressure may be readily maintained in the one of 


Z 
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peculiarly steady 

, and may amount to 3°3 or mercury—nearly 2 lb. per 

inch ; the pressure is regulated by admitting more or less water at the 
“ tree.” : 

details of the trompe are given in “ Percy’s Metallurgy,” ii , pp. 285 to 

ment to “S. D.’s” all that is required is to 


high will probably pro pe 
pit shou'd communicate with a ‘‘regulator” in the form of a gasholder, about 
3ft. in diameter and 3ft. joaded to the required, nected 
by a chain and lever with the wedge—d in Percy’s dra -which govern 
flow of water down tree. 

The principal advantage of the trompe is the cheapness with which it may 
be constructed, bat on the other hand it consumes a large amount of water, 
its efficiency being only 10 per cent. in the most favourable circumstances, and 
so much fine spray is suspended in the blast that it remains very wet to a con- 

rable distance ; the washing of the gas by the stream of water 
may also, to some extent, reduce its lighting power. 

For these reasons, if economy in erection is not the chief consideration, ‘'t 
will be better to drive a small wheel or turbine. by the water in the first 
instance, and to apply the power obtained to working a suitable gas exhauster. 
In this case, too, the supply of water should be governed by a regulator, com- 
municating with the gas pipe between the exhauster and the pit—and as the 
demand for be irregular, the exhauster selected should be one that 
will work at high or low speeds with equal efficiency. W. H. 

Westminster, November 27th, 1867. 
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MEETINGS NEXT WEEK. 

THE INSTITUTION OF CIVIL ENGINEERS. — Tuesday, December 3rd, at 
8 p.m.—l1. “ Description of the Victoria Bridge, on the Line of the Victoria 
and Pimlico Railway,” by William Wilson, M. Inst.C.E. 2. “On New Rail- 
ways at Battersea; with the Widening of the Victoria Bridge and Approaches 
to the Victoria Station,” by Charles Douglas Fox, M. Inst. C.E. 

SOCIETY OF ENGINEERS.—Monday evening, December 2nd, at 7.30 p.m. 
—Adjourned discussion on paper read on 18th November, ‘‘ On the Connection 
between the Shape of Heavy Guns and their Durability,” by Arthur Rigg, 


un., C E, 
4 Thursday tn each week, The Bh 
on evening charge 

shillings ; each line a, pings Bp 
blocks are charged the same rate for the space they fll, All single advertise- 


Letters relating to the udvertisements department of this paper are 
to be addressed to the publisher, MR. GEORGE LEOPOLD RIVHE; all other 
letters and to be addressed to the Editor of THE ENGINEER, 
163, Strand, London, W.C. 





NOTICE. 

We have much pleasure in stating that we have made 
arrangements which will enable us to commence in our 
next issue the publication of a. series of articles on 
Modern Ordnance and Ammunition, of a perfectly 
unique character. These papers, from the pen of a 
gentleman well known as an eminent authority on ordnance 
—- = be com “gp from the most reli pipe and 
copiously illustrat avings red from official 
anual courteously m tes. at our disposal for the on 
. At this moment there is no work in existence which con- 

tains comprehensive information on the improvements 

which have been effected within the last few years in ord- 
nance and ammunition. The papers and illustrations 
we are about to place before our readers are specially 
designed to supply this want, while furnishing a complete 

— of the artillery and munitions of war exhibited 

at Paris. 
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FOREIGN MECHANICAL ENGINEERING, 


EnGuisH engineers are by this time aware that they 
have something to fear from the competition of foreign 
rivals, The lesson has been very carefully and persistently 
taught them at least. To believe some of the teachers, 
indeed, the moment when England will have sunk for 
good, or rather for bad, into a fourth-rate place in the 
scale of nations—whatever that may mean—is very near 
at hand. It is matter for congratulation in one sense 
that these prophecies for evil are distinguished by that 
vagueness and indecision which has from time immemorial 
marked all manner of prophecies. The. Delphic Oracle 
was not more indefinite t modern s ers, and writers 
and thinkers who deal with this subject. That our trade 
and our coals, our industries and our prosperity, are alike 
slipping through our fingers we are told continually; but 
no one has as yet attempted to define when the last 
grain of prosperity 1 have eluded our grasp; 
nor are any very pee facts brought forward 
to prove the truth of sufficiently startling statements. 
That we have a good deal to lose from eosign com- 
petition we do not dispute. The conclusion is painful 
enough; but we i that the mechanical engineers of 
England may still find some crumbs of comfort by closely 
examining the doings and productions of their rivals in 
France and Belgium. The prophets of evil deal in 
generalities; we adopt the original course of dealing, 
as far as possible, with precise facts; facts, at least, as they 
appear to us leaving such of our readers as enjoy the 
requisite opportunities to confirm or refute our statements, 
according to the light that is in them. 

In the construction of machines of every kind both 
France and Belgium are behind us. The factories of both 
countries produce in general very fair work—in one or two 
exceptional cases very excellent work; but as regards first- 
class examples of the skill of the mechanical engineer they 


are behind us alike in finish, material, and that class of work- 
manship which has nothing to do with external finish. In 





truth the mechanical engineering of France now is as the 
mechanical engineering of England ten years ago. We 
shall not attempt to say why; we accept the fact as it 
exists, without seeking the reason for its existence. 
Beauty is skin deep, so is finish, or at least that kind of 
finish which pleases only the eye. Surfaces may be scraped 
and polished till ho depron very pretty without being true; 
and desi may very ingenious without manifest- 
ing anything more than the stupidity, perverseness, 
or eccentric predilections of the designer. It was 

enough to gather a favourable impression of conti- 
nental tools and machinery by walling through the 
Exhibition. But how many of the tools and machines 


of | exhibited bore successfully the test of rigid inspection? A 


very moderate proportion indeed!. Further than this, 
those _ pl with foreign exhibits watched 
them through the process of manufacture, or possessed 
the power of dissecting them into their component parts, 
reasons would have been found for comparing some of the 
best efforts of the French engineers’ art ar 
with machinery of a similar nature exhibited by Engli 
firms. ‘ake one point alone, already mentioned— 
scraping; every compotion engineer knows that the peculiar 
appearance due to the action of the scraping tool is simply 
an accidental concomitant on the. production of a true 
surface, and is strictly beyond the control of the work- 
man as regards its character, provided the production of 
a true surface only has been thought of, appearances being 
left to take care of themselves. French engineers, how- 
ever, seem to regard scraping solely as a means of imparting 
beauty, for they seldom scrape a surface which is to be 
put out of sight ; and surfaces were to be seen in Paris, 
worked, into all sorts of fantastic patterns, which would 
scarcely have borne the test of a common steel straight- 
edge. The work of the scraper no more denoted truth or 
accuracy of form than the acid stain on the barrel 
of a 10s, Birmingham gun proves that the tube is 
made of twis stubs, or Swedish iron wire 
welded up. It is not at exhibitions, however, that 
anything like an accurate idea can be formed of the com- 
parative merits of various machines; and a day or two 
spent ina French locomotive or marine engine shop will 
go farther than a host of exhibitions to prove that the ways 
of our rivals are not as our ways. The marine engines 
exhibited by a first-class French firm, and illustrated some 
months since in our 8, were inferior in design to any 
of the recent efforts of English engineers of standing. In 
workmanship they were worse; in that particular branch 
of workmanship consisting in “ putting things together,” 
they were worst of all, The fine scraped joints made tight 
by a film of red paint of almost infinitesimal thickn 
with which our Penns and Maudslays are familiar, 
no existence. Their place was taken by wire gauze and 
brown = packing, carrying us back to the days of 
James Watt, when cylinder lids were made tight with 
pasteboard, “such as is used for the boards of books,” and 
erectors were cautioned to “avoid as much as you can usin, 
more than one thickness of pasteboard.” Such a system o 
jointing as that adopted at Indret bears not a moment's 
comparison with that in — in any English shop pre- 
tending to turn out good machinery. 

In locomotive work it is the same. We do not speak 
from pure hearsay when we assert that, with one, or 
perhaps two exceptions, the very best houses in France 
and Belgium put their machinery together in a way long 
since discarded in this country. One of the most eminent 
tirms on the Continent turning out locomotives by the 
score each year, unite their inside cylinders not by scraped 
faces, but with wire gauze and red lead paint! Through- 
out the entire progress of the construction of a locomotive 
there is the same resort to methods of work which have been 
tried by us, and found wanting years ago. Even the best 
houses, if called upon to make a forging at all out of their 
usual practice, fail to aes satisfactory work, using the 
words as they would be used by English engineers. It is 
quite certain that very good locomotives are built on. the 
Continent, and very good stationary engines and machine 
tools also, but they are good only.in the sense in which 
engines and machines made in England ten or twelve 
years ago were good. If the productions of our rivals are 
sufficiently excellent for all practical purposes, then it is 
impossible to resist the conclusion that the improvements 
effected in English mechanical engineering since 1857 
simply represent so much ingenuity and time thrown 
away. 

It is not to be disputed that continental engineers 
undersell us now, and may in so far anges our trade; but 
it is certain that those who require first-class materials 
and workmanship must still come to England for them. 
Foreign machinery is little used in England, and we are, 
as a nation, very much in the dark as to its durability or 
efficiency. We only know that precautions which we find 
indispensable are not employed by foreign firms in getting 
up their wares; and we can deduce from this fact that the 

rformance of foreign machinery must in the long run. be 
inferior to that of British make. Unfortunately we pos- 
sess but scant data as to the cost of repairs in the French 
navy and merchant service, in French factories, aud on 
continental lines. If we knew more it is possible that we 
should dread foreign competition less. It is perhaps 
better, on the whole, that we and our rivals should remain 
in ae of each other’s secrets. A little more light 
might lend a stimulus to one party, and tend to encourage 
laxity and slovenliness in our own practice—of all thin, 
the worst catastrophe which could befal English mechani- 
cal engineers. England’s stronghold lies in her reputation 
for producing the best machinery in the whole world, and 
this —— is a tower of strength which cannot be too 
jealously guarded by every engineer in the kingdom. 


SMALL PUMPING ENGINES. 


Ir is to be presumed that in the course of the next half 
score or so of years every town in England will be 
Caney drained, and the sewage either actuall 
utilised, or at least so dealt with that river pollution wi 
oh ant ae © not altogether. Se and irri 


tion works strictly fall within the province of the civil 
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engineer, and hundreds of towns will be drained by men 
who know little or nothing of mechanical So 
long as no pumping is required this ignorance will be pro- 
ductive of little inconvenience, but in many cases pumping 
can be by no means dispensed with if economy in first cost 
of works is to be considered. It is not probable that very 
powerful machinery will be required save in exceptional 
cases, and as there is no text-book in which civil engineers 
can find matter for their guidance, as 8 small pump- 
ing engines, = ee their designs and estimates, we 
fancy a few words on the subject may not prove uninte- 
resting. Assuming that the height of lift and the quantity of 
sewage to be pumped have been settled, the next point for 
determination is the kind of machinery to be used. For 
all but strictly moderate lifts the centrifugal pump is un- 
suitable, and we may therefore dismiss it without further 
consideration. It is possibie, however, that a good rotary 
pump may yet be produced not —— for its action 
on centrifuzal foree; and such a pump would, if open to no 
objections on mechanical grounds, admirably adapted 
for lifting foul water, or sewage containing a proportion of 
solid matter. In the absence of such a pump we must fall 
back on those which are available, and therefore we have 
to deal at present only with the common reciprocating 
pump. Whethera single-acting plunger pump ora double- 
acting piston pump is to be used will depend in some 
measure on the amount of lift, the quantity of sewage to 
be raised, and the comparative purity of the fluid. For 
lifts above 100ft. the plunger is perhaps to be preferred, 
below that the piston pump, unless the sewage containsmuch 
sand or grit, which will do far more injury to the leather 
or other packing of the latter than it can to the hempen 
collar of the former. The construction of the pump is, how- 
ever, of secondary importance as compared with the design 
of the engine. Three different forms of engine are avail- 
able—the double-acting fly-wheel beam, the direct-acting, 
and the horizontal. In making his selection the engineer 
must keep the following considerations prominently in 
view: In the first place, speaking from our knowledge of 
local boards, the entire pumping apparatus must be cheap; 
in the second, it should be moderately economical in fuel ; 
thirdly, it must not be likely to get out of repair in the 
hands of attendants receiving but a small salary ; 
and lastly, because towns go on increasing in size, 
it should admit of such suhsequent alterations as 
will enable it to deal with quantities of sewage in- 
creasing from year to year. It will be seen that we 
have not mentioned the Cornish engine. We regard it 
as being in every way unsuitable for small powers—say 
20 to 30-horses; and those best acquainted with its pecu- 
liarities will see that it is not calculated to comply with all 
the foregoing conditions. 

The balance of advantages appears to lie with the fly- 
wheel beam engine if properly constructed. The direct- 
acting vertical engine is usually employed in conjunction 
with three pumps driven by gearing at a much slower 
speed than the engine. It is not well adapted for dealing 
with large quantities of water, and is seldom used except 
for small powers. The three pumps are expensive, are 
troublesome to keep in order when raising dirty water, and 
the use of gearing is objectionable. The choice therefore 
lies between the horizontal and the beam engine, and, as we 
have already stated, we prefer the latter, although m 
engineers prefer the former. If the horizontal engine is 
used the pump must be placed either behind the slander, 
or in front of it, beyond the crank shaft or between 
the steam cyliuder and the shaft. If the latter position be 
adopted the connecting rod must be cranked awkwardly, 
or atrunk must be put into the pump, which is obviously 
bad practice. The proper place for the pump is 
at the back of the cylinder, the same rod being 
used for both pistons. When a non-condensing engine 
is used this arrangement is very good; but a non-condensing 
engine should not be used, and need not, if the sewage 
is tolerably well filtered, even if no other condensing 
water is available. Thecondenser, then, has to be provided 
for, and this is not easily done. If it be placed behind 
the main pump, the air pump bucket being fixed on the 
same rod asthe steam piston, the length of the engine 
will be enormously increased, and with it the size of the 
engine-house. If the condenser is put opposite the 
cylinder, the crank being between the two, expedients for 
working the air pump must be adopted, which will add to 
the complication of the machinery, and consequently to its 
expense. These considerations, and some others of less 
importance, lead us to reject the horizontal in favour of 
the beam engine. 

It is urged that this latter form of engine is more costly 
than any other. If by this it is intended to convey that 
more money can be spent on this than on any other form of 
stationary engine, we shall not attempt to dispute the 
proposition; but we can assure our readers that it is quite 
possible to construct a beam engine as cheaply as any 
other, In the first place it must be self-contained—that 
is to say, the beams must be carried by suitable 
columns, not by the walls of the engine-house. Such 
columns of cast iron cost very little; Indeed, as far as 
framing is concerned, the expense of the machine, if judi- 
ciously designed, need not exceed that of the horizontal 
engine. The ordinary parallel motion for guiding the 
piston rod must be done away with altogether, as it costs a 
great deal of money and requires to be very skilfully 
looked after if it is to be maintained in = working 
order. In its stead a pair of plain guides bolted to the 
cylinder cover must be used, the beam being connected 
with the piston rod by a short link. All the enormous 
overhead beam engines used in the American river steam- 
boats are so fitted, and if the arrangement answers for 
engines with a 14ft. stroke it will certainly answer as 
well for strokes of 3ft. or 4ft. The beam should 
be long, in order to afford room for the pumps. In most 
cases the power of the engine will require to be increased 
from time to time after its erection. is can be done to 
a great extent by increasing its speed, but to this 
there is a limit. In order to provide for a comsider- 
able increase in the power, the following arrangement 
will be found the best that can be adopted :— 





Let us suppose that not more than 10 or 12-horse power is 
required at the time of erection. Then let all the of 
the engine be made of double the strength required for that 
power, and let a 20-horse cylinder be put down, but only 
one pump, at “half beam,” at the crank shaft side of 

ine. Provision must, however, be made at the opposite 
half beam for a second pump, The condenser will 
of course retain its usual One good Cornish, or by 
preference, Galloway boiler, only need be put down, and 
the engine may be worked very ex vely. As the town 
to be drained grows in size, and the quantity of sewage to 


be pum inereases, the pressure ma augmented 
in , or the ratio of eapeilick diminished ; 
the ine will then run faster, and meet the greater 


demand on its power to a certain extent. This limit 
once reached it only remains to put in the second pump, 
and to put down another boiler if necessary, The first cost 
of the engine will be somewhat greater than it would be 
were it only of the power required at the commencement 
of its duties. But this additional expense together with 
that of the second pump, will not amount to nearly the sum 
which would be required to put up a second engine, and, 
possibly, engine house, or to remove the first and replace it 
with one of double the power. The introduction of the 
second pump can be effected without stopping the engine 
for more than a very few hours if matters are properly 
arranged. In some cases it may be found worth while to 
put in only a small steam cylinder in the first instance, 
to be replaced by one of larger dimensions with the advent 
of the second pump. 

Within the compass of a short article it would be im- 
possible to consider at length the details of the arrange- 
ment we have suggested; we have, consequently, dealt with 
general principles only. Engineers to local boards must 
not suffer themselves to em that the quantities of water 
they will usually have to deal withare so small that principles 
of construction which bold good in the drainage of mines and 
the water supply of cities do not apply on the one hand; 
while, on the other, the volume of sewage will generally 
be in excess of the quantities of water raised by small 
direct-acting engines, such as are used to pump from 
artesian and other wells in breweries, factories, &c. As a 
rule, too, small quick-running pumps will not answer for 
sewage, because of the impurities which it contains. A 
moderate speed of piston and large water-ways should be 
provided, as well as means for obtaining ready access to the 
pump valves and buckets, With the self-contained beam 
engine the construction of the engine house is a matter of 
secondary importance; and, on the whole, the expense of 
the machinery for repairs will be less than with any other 
form of engine which may be adopted. The arrangement 
is very convenient for giving motion to the pumps, and 
as these are worked at half beam the speed of the buckets 
is reduced to half tha: of the piston, so that the engine 
may run pretty fast, and its dimensions may therefore be 
kept down, without ucing shocks or causing the pump 
clacks to strike hard—a condition impossible of fulfilment 
at the same outlay, or with the same simplicity, with any 
other form of pumping engine. 


COMMERCIAL COMPETITION. 


A country may become the emporium for any particular 
description of trade, or, in other words, possess a commer- 
cial monopoly of it, from one or two causes. It may either 
be the sole possessor of the coveted treasure, or its inha- 
bitants may be the only people comprehending its utility 
and mode of utilisation. For a long period England, with 
respect to its great mineral resources, was fondly imagined 
by many to belong to the former category, and for a still 
longer period it did in reality belong to the latter. But 
the lapse of time, and a more intimate knowledge of other 
lands than our own, have substantially dissipated the 
primary delusion, and the results of inland and marine 
steam locomotion have taught us most convincingly that 
we no longer stand isolated in our knowledge of the 
mysterious combinations of coal and iron. Other countries 
have been as richly endowed with mineral wealth as our 
own; and, what is more to the point, their inhabitants have 
become sensible of the blessing, and, instead of sending to 
our shores for their supplies, w them from the depths 
of their own territory. Were our own coal-fields to be 
exhausted in the next ten years, instead of lasting out the 
predicted “six hundred,” it would be simply a question 
of the tables being turned. We supplied coals to 
nearly half the nations in the world at a time when 
their stores were undiscovered, unexplored, unutilised, 
and it is from these very stores that we should 
recruit our exhausted resources. As with coal and 
iron, so it is with nearly every branch of com- 
merce which we at one time regarded as exclusively our 
own. The principles of free trade are extending more and 
more; restrictions especially favourable to the commerce of 
one country alone, and consequently equally injurious to 
that of others, are being rapidly removed, and the whole 
system of international commerce is assuming that cosmo- 
politan character essential to its complete and permanent 
success, Countries in the habit of purchasing the pro- 
ductions of foreign lands from neighbouring nations pos- 
sessing greater advantages than themselves have com- 
menced establishing direct relations themselves with distant 
shores, and have, in consequence, abandoned their former 
market. 

A corroboration of our statement is to be found in the 
recent formation of “La Compagnie Frangaise d’Exporta- 
tion et d’Importation,” intended to facilitate the inter- 
change of traffic between that country and others situated 
beyond the seas, At present in France, owing partly to 
the improved and more rapid methods of manufacture 
introduced into the great industrial establishments, there 
is an excess of production—a surplus of manufactured 
articles—which has severely affected its commerce, To 
teduce the scale of work, to diminish the number of hands 
and the number of working hours, would appear a simple 
and efficacious remedy; but such a course would partake 
more of the nature of an expedient than of a remedy. 
The true remedy, and the only one calculated to promote 


the prosperity and industry of a nation in a similar case, is 





to enlarge the openings already existing for exportation, and 


if n , to create new ones, According to a French 
authority this is the réle to be played by new com- 
y. it is scarcely ten since the manufacturers of 
yons, occupying the position of the heads of one of the 
most extensive and wealthy branches of industry in all 
France, were indebted to the commerce of England for 
the — of their material, and purchased in the docks 
of London the silken products of the Asiatic world. The 
reason of their being driven to this necessity was that 
their relations with India and China were exceedingly 
limited and imperfect, whereas, on the contrary, our own 
were regularly organised and developed, so that the 
Lyonese merchants were compelled to cross the Channel 
to effect their purchases. This condition of affairs was 
not ameliorated until a Parisian “ Institution de Crédit,” 
devoted to commercial interests, established places of sale 
in several towns open to foreign traffic, where Chinese 
silks could be ured direct by the merchants and manu- 
facturers of Lyons. There is no question but that a 
glance at the vast regions of central and meridional 
America, and at the statistics of their imports and 
exports, will be more than suflicient to satisfy the most 
incredulous of the extent of the field that is opened to 
the energy and enterprise of a company similar to the one 
under notice. Ce n'est que le premier pas qui coute. The 
path once delineated, the route once opened up, the stream 
of traffic once steadily set in the proper direction, and 
unless war with all its attendant consequences should inter- 
vene, it will not be the fault of the people themselves if 
their commercial relations are not founded upon a basis 
mutually remunerative, amicable, and permanent. 





AMALGAMATION OF THE SOUTH-EASTERN AND LONDON, BRIGHTON, 
AND SoutTa-Coast RatLways.—Notices have been given of in- 
tended application to Parliament to unite these companies for the 
purposes of management, working, and maintenance as one under- 
taking; to appoint a joint commitiee, and to continue the directors 
to the separate companies, or to amalgamate the two boards if 
thought necessary; to make arrangements for proprietors of both 
companies to attend meetings and vote under certain conditions 
the joint committee to raise money for the joint purposes of both 
companies, and to regulate the division of the net receipts between 
the two companies. Also to provide in the bill for the appoint 
ment and rotation of an audit ittee and auditors; to make 
provision for the amalgamation and consolidation of the two 
companies, when deemed fit; to authorise the two companies, 
and also the London, Chatham, and Dover Railway Company, to 
enter into agreements for the working, management, and main- 
tenance of the latter undertaking, and division of net profits; to 
authorise the South-Eastern Company to establish a Provident 
Institution, savings-banks, &c.; and to enable the Brighton 
Company to give voting powers to the holders of preference shares. 

THE SMITHFIELD CLUB CaTTLE SHow.—The preparations for 
the approaching cattle show, which is to be opened at the Agri- 
cultural Hall on the 9th of December, are now being made with 
satisfactory expedition. The galleries of the hall have been 
considerably enlarged by their extension outwards to the pillars 
which support the groins of the arcked roof. The aspect of the 
interior, as contrasted with the appearance it has hitherto pre- 
sented during similar exhibitions in former years, will possess 
many features of novelty and interest. ‘The list of entries 
closed on the Ist of November, and we understand that it 
may be favourably contrasted with the similar catalogues which 
were drawn up in 1865 and 1866. The Club cattle and stock 
must be at the show-yard before 10 p.m. on Saturday, the 7th of 
Dece , the imp ts, &c., sent in for exhibition in the 
galleries must be placed before 3 p.m. on the 5th, and those in 
the arcade on the 6th. The judging will commence at 9 a.m. on 
the 9th, and at 2 p.m. the public will be admitted. The show 
will remain open till Friday, the 13th of December. 

FURTHER EXPERIMENTS WITH MINERS’ SareTy LAMPS AT 
BaRnsSLEY.—The effects of the experiments with miners’ safety 
lamps at Barnsley a short time ago do not seem to have been 
without some good results amongst those interested in the working 
of coal mines. On Wednesday last several gentlemen of high 
professional standing visited that town for the purpose of witness- 
ing further experiments. Amongst these present were Mr. R. M. 
Hunt, keeper of mining records; Mr. F. Foster, of London, the 
inventor and manufacturer of the ‘* Defiance” safety lamp; Mr. 
Brown, mining engineer of Harbro-house; Mr. Huntress, the 
manager, and Mr. W. Wilson, steward of the Darfield Main Col- 
liery, and other gentlemen connected with collieries. The appa- 
ratus was the same as that used in the former trials at these 
works, and was fixed in a similar manner. The lamps tried were 
the majority of those in use at the present time. The results 
were in most instances the same as before, the majority of the 
lamps exploding when they were exposed to an explosive mixture 
of certain strength. ‘The ‘‘Detiance” safety lamp, which 
extinguished itself when overcharged with foul air, was tested and 
stood very weil. The improvements are that the lamp is said to 
give four times the quantity of light that an ordinary Davy lamp 
does, whilst it is impossible to open it whilst it is burning. The 
lamp also locks itself when alight, no key being required. 

THE INTRODUCTION OF STEAM POWER INTO SWEDEN.— We are 
indebted to Messrs. Crichton and Co., of Abo, Finland, for the follow- 
ing interesting facts:- Steamers were introduced into Sweden as 
early as 1816 by Mr. Samuel Owen, who was born in England in 
1774 and came to Sweden in 1804, established himself as engineer 
and founder.in Stockholm in 1809, which business he carried on 
for about thirty-five years, died so lately as 1854 in Stockholm. 
His first boat, the Witch, was built and tried in 1816; she was 
8-horse power, with oscillating cylinders driving a four-bladed 
screw propeller. In 1817 he built the Experiment, of 20-horse 
power, also with screw propeller, but as neither of these boats 
attained a greater speed than three or four knots they may be 
looked upon as failures. In 1818 the Witch’s engine was taken 
out, improved upon, arranged for paddle wheels, and, supplied with 
a better boiler, was put aboard the Amphitrite. This may be said 
to have been the first passenger steamer in Sweden, and she was 
a great improvement on the two former ones. After this, Owen 
built and fitted out the following steamers:—In 1820 the Upsala; 
in 1821 the Norrkoping, Yugve Frey, Constitution, Preussiska Orn, 
and Brant Anund; in 1522 the Carl Johan, Stockholm, and 
Foreningen; in 1823, the Vulcan; in 1824, Josephine and Hercules, 
in 1826, Ormen Cange; in 1827, Ellida and Josephine II.; in 1828 
Oscar. In 1831 steamers began to be built at Motala, Mykoping, 
Breven och Bergsund, as well as at Gothenburg and other places, 
so that the steamboat fleet of Sweden consisted of, in the year 1835, 
26 steamers, with 1168-horse power, ani two steam sloops of 12- 
horse power; in 1845, 44 steamers with 1909-horse power, and 
eight steam sloops of 47-horse power; in 1855, 139 steamers with 
§549-horse power, and 11 steam sloops of 61-horse power; in 1865, 
211 steamers with 9216-horse power, and 81 steam sloops of 345- 
horse power. In 1835 the first two steamers for the Swedish fleet 
were built, namely, the Gylfe and Oden, each of 100-horse power. 
In 1840, the first iron steamer was built in Sweden by Owen; she 
was 60- power, and was called the Oresund. In 1844 tabular 
boilers were first used in Sweden. In 1848 the first serew 
corvette, of 300-horse power, was built in Sweden. In 1865 the 
Swedish fleet got her first monitor, the John Ericsson; she was 
built at Motala from Ericsson’s designs, and has engines of 150- 
horse power; she is 205ft. long and 46} beam, with 11}ft. draught. 
Two such vessels have since been added to the fleet. 
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ON SAXBY’S METHOD OF TESTING IRON BY 
MAGNETISM. 
By F. A. Pacet, C.E. 

Ir is well known to engineers that it isa most difficult, 
and often impossible, thing to find out the existence of a 
false weld in a forging, or of a blow-hole or honeycomb in 
an iron or steel casting. The only safe way of doing this 
is by carefully measuring the elongation of the piece under 
a given load, as with a false weld all the work is thrown on 
the diminished area at the defective weld, and the thicker 
parts are scarcely extended by the force which is perhaps 
rupturing the bar at the flawed spot. It need scarcely be 
said that there are many important cases where this pro- 
cess, or the equivalent, but dangerous one, of trying the 
effects of an impulsive force, could neither be mechanically 
nor commercially practicable. Every one knows that a 
simple method by which internal flaws and solutions of 
continuity in constructive details could be easily detected 
would be of enormous value to the world. Such a method 
has undoubtedly been discovered by Mr. 8. M. Saxby, R.N., 
who has very judiciously been allowed by the Admiralty, 
during the course of this year, to experiment with it in the 
royal dockyards. Though comparatively new, and not 
yet completely worked out, the process will possibly have 
a yet more extended application than finding out onl 
mechanical flaws in iron, and possibly in cast iron and steel. 

The principle upon which Mr. Saxby’s method is 
founded is so simple that it certainly seems strange that 
it bad previously escaped notice. It has been known for 
nearly a century and a half that when a bar or any mass 
of soft iron is placed in the position of the dipping needle, 
it is at once sensibly magnetic; the lower extremity being 
a north pole in our latitudes, and the upper extremity a 
south pole. In the southern hemisphere the poles are of 
course reversed. The same action, only weakened, takes 
place in a bar hanging in a vertical or any other position ; 
only the effect is weaker the more the position of the 
longitudinal axis of, for instance, a long bar departs from 
that of the magnetic dipping needle. 

Diagram 1 shows in a rough manner the positions, 
with regard to each other, of the magnetic dip of our 





latitudes with its equatorial magnetic plane. A sphere of 
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soft iron, homogeneous in its internal structure, and with- | 
out any solution of continuity within its mass, would, in | 
section, have south polarity where marked §, a neutral 
state in its centre where left white; and an opposite north 
polarity at N. | 
Diagram 2 illustrates, as far as can be done by | 
hatchings, the magnetic condition of a bar of very homo- | 
geneous soft iron, lying east and west, or better, in the | 
exact equatorial magnetic plane. 
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Diagram No. 3 shows the magnetic condition of a 
similar bar lying in the dip plane. 
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When, therefore, as in Diagram 4, a small compass 
needle is slowly passed in front of a bar of very gocd iron, 


placed in an east and west direction, the needle will not be 
disturbed from its proper direction, which is of course at 
right angles to this, or north and.south. 

All thisreferstoregularly homogeneous bars of best quality 
—to bars without any mechanical solutions of continuity. 
With internal flaws or rr of continuity the bar is 
no longer regulatly magnetic. It has long been known that 
a good compass needle, or a good | pe gg magnet, must 
be homogeneous and without flaws in order to take 
and retain its maximum amount of magnetism. In 
a word, any mechanical solution of continuity is accom- 
panted with a polar solution of continuity, and the 
given bar or mass with flaws—whether permanently 
maguetised or temporarily so by the inductive action 
of the earth—is no longer one magnet, but 
several different magnets, with the different magne- 
tisms separated from each other. The delicately-poised 
magnet of a compass can thus be made to tell the presence 
of such solutions of continuity. The annexed cuts, 
Diagram 5, showing the actual results of the test with a gin. 
bar, 12in. long, will illustrate the manner in which the 
compass magnet is affected by the presence of cracks, of 





solutions of continuity, in the bar, which is supposed to be 
lying in the equatorial magnetic plane, or east and west. 


in degrees of a circle, are compared together. No. 6 
needle was l‘bin. long; No. 5, l2in.; No. 4, 0°63in.; 
No. 3 was O°54in.; and No, 2, O34in. long. The 
amounts of the temporary disturbances are of course 
measured by the number of degrees the needle was 
deviated. e bar of iron was first tested in the magnetic 
equatorial plane; and_ certain disturbances of the needle 
showed themselves, indicating internal faults. On turnin 
the bar end for end, but still in the magnetic equatori 
lane, the same deviations occurred, poiuting to the same 
aulty spots. With the bar lying in the magnetic meridian 
the needle was similarly deviated, though the indications 
thus obtained would evidently not be so practically clear 
and easily obtainable as when the bar was in the magnetic 
equatorial plane. 

By the enlightened permission of the Admiralty Board, 
Mr. Saxby, as stated, has already been allowed to test his 
method in various ways in the royal dockyards of Sheer- 
ness and Chatham, and we will describe some of the 
practical results of these experiments. Amongst these 
were a number of very remarkable trials conducted in the 

resence of the master smiths, the foremen of the testing 
foun and several of the chief engineers of the royal 
navy. Mr. Saxby for instance was requested to find out the 
; weakest spots in a number of bars; 


1 
c * ; 
and to tie astring or make a chalk 
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mark on each spot. Imme- 
diately afterwards all these bars 
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The magnet was traversed in a parallel line with the! 
centre of the bar. As long as the iron was per- 
fectly sound the needle stood at right angles, in 
its proper position, in fact, without being disturbed. 
Such a position is shown at B. Slight deviations. 
had previously been caused, getting repeated towards 
the middle of the bar, as indicated by the two small 
arrows there. On traversing the needle towards the 
end—and a quick to-and-fro motion is of great use near a 
suspected spot —it got gradually deviated at A, until it 
entirely reversed at U, indicating the presence of the flaw, 
shown in the full size cross section, after cutting the 
originally longer bar at that spot. The following diagrams, 
Nos. 6 and 7, are extremely interesting, as they afford 
proofs of the great accuracy of the method. 
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were put into the testing ma- 
chine and broken. Their history 
is given below in the annexed cuts (Fig. 1), the prediction 
having in every case been verified. The bars are shown 
by lines to scale, and a scroll is placed where the weakest 
part was found out by the needle. The vertical dotted 
lines indicate the spots where the several bars broke. 


Fig 1. 
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The smiths of the royal dockyards seem to have properly 
tried Mr. Saxby’s powers in almost every possible way, and 
most ingenious devices were sometimes resorted to for the 
purpose. As examples out of many, in the centre of a bar 
(Fig. 2) of lin, square forged iron, was welded a piece of 
unmagnetised steel about 5in. long. The needle detected 
a fault at about the centre of the piece of steel, 
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In the fin. round bar, 12in. long (Fig. 3), it was 
discovered by the oscillations of the needle that the 
bar was flawed, and more especially at A. It was then 
gently cut, and the section was seen to have the appear- 
ance Indicated by B. It had a considerable crack, amount- 
ing to a cavity, as shown in the cut, and the structure 
surrounding this crack was partly crystallised and partly 
fibrous. 
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Into a piece of lin. gaspipe had been inserted, unknown 
to Mr. Saxby, an iron plug at each end, as shown in Fig. 4. 
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The magnet soon detected the central break in the a 
of the iron mass, asshown by the position of Mr. Saxby’s mar 

at A. A somewhat similar case was that of a bar (Fig. 5) 
liin. in diameter and 16in. long, which was drilled on 
end to end with a 4in. hole. A short steel bolt was fitted 
into the middle of the bar, and jin. iron was welded into 
both ends. The small cross in the middle of our cut shows 


Fig. 5. 
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the centre of the steel bolt as determined, and the two 
other crosses indicate small faults—of course unknown to 
the smiths. A bar (Fig. 6), welded together out of a piece 
of Bowling and a piece of common iron, had at about its 
middle a drilled hole, into which a magnetised steel pin had 
been rivetted. The compass magnet soon found out the pin, 
the difference in quality of the two ends of the bar, and also 





The actions of different small needles under the 
imperfect bar, accurately measured 


influence of an 


an ene vee fault atthe end, indicated by the zigzag line. 
A bar of round iron (Fig. 7) was brought to him ted 
over; it had been “jumped together” in three different 








464 


THE ENGINEER. 


Nov. 29, 1867. 





— 








pieces and qualities of iron—a bar worked up out of scrap 
of galvanised iron, another of common iron, and the third 
of Bowling, as illustrated in the cat. The needle detected 
very unequal qualities, the verdict being that the 
bar was unfit for —~ man into any article. 
The bar, Fig. 8, bright as if just turned up in the 
lathe, was put into Mr. Saxby’s hands. It was lin. in 
diameter, 22in. long. He soon pronounced one end to 
be better than the other, and was accordingly told that the 
end to the left of the cut was of the best Yorkshire Bowl- 
ing. The compass magnet showed the bar to be faulty at 
A and B, where marked. It was then explained that the 
best end of the bar had been screwed into the tapped end 
of the other, a small space at B being filled with magnetic 
iron ore. The length of the screw, together with the 
cavity, is about 2in., and the points A and B indicate the end 
of the cavity andshoulderof the bar at the base of thescrew. 
Two small unsu defects were also found, and their 
existence proved by cutting the bar at A’ and B’, the slight 
defects being attempted to beshown inthe woodcuts A’and B’. 
The following is a very remarkable experiment, and it affords 
much food for thought. A 4in, soanat bar, Fig. 1, 14in. long, 
had a Jin, hole drilled into it at one end, iutowhich a bolt of 
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defect, and this defect was indicated by a cross mark. 
It turned out that Mr. Saxby had hit upon the very 
Fig. 11. 





centre of an iron plug, which had been driven into a 
hole drilled in the bar. He was asked by the master 
smith of Sheerness to try the 
weld of a new stud link 
which had been put into a 
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chain cable. Externally the 
weld appeared good; the com- 
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in Mr. Saxby’s hands 
e ae showed the weld to be 
unsound. He indicated this 
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| spot with a chalk line (Fig. 12), 
and on cutting and breaking 
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the link at that mark, faults 
were found in it, as shown 
in the sketch, in which the 
chalk mark is also indicated. 














unmagnetised steel was inserted and welded up with the 
end of the iron bar. The magnet detected a spot as 
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marked by a scroll in the upper figure, but its other end 
could not be found. The needle only testified to a weaken- 
ing of the magnetism as if towards the right-hand of the 
mark. From this it was inferred that this mark showed 
an unwelded portion of the bolt, and that its outer end 
had made a true weld with the iron. This was found to 
be correct on cutting up the iron. A, in the tigure below, 
and the end view A, show the unwelded hole in the bar. 
Into a hole in an lin. round bar, Fig. 10, 193in. long, there 
was rivetted an iron plug. The two were then hammered 
into each other as much as possible. Mr. Saxby’s needle 


Fia@, 10. 
, "” 
| 1 nouno  cencrn 192 


ta 





LL 


me f(D * 








o 


xj 
' 
' 





detected the rivet, and his mark A hit exactly upon its 
centre. At B and C two faults were also discovered, 
and their presence confirmed in cutting the bar 
at B and C, as shown in the respective sections. 
A Qin. square bar (Fig. 11) was brought to him, thickly 
painted over. The needle found out a very great 


3 ‘| An old mooring ring, Fig. 13, 
i which had been reduced by 
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the smith down to 28in. in 
diameter outside, and which 
was of 4in. round iron, had 
been tried in the usual way in 
the testing machine. After 
“ig withstanding the test verysmall 
cracks showed themselves, as 
at A, in the figure. The 
compass needle, however, de- 
tected still greater faults, 
as shown by crosses in the dotted sketch, testifying to a 
flaw that, it was inferred, would probably cause the ring to 
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break somewhere between the 4tin., as marked on the 
engraving, The ring was then again tried in the testing 
machine, It actually broke at the spot indicated by the 
thick line in the dotted 
ring. The weld showed 
itself to be good, but 
fresh pieces of iron had 
been placed crosswise 
in making the weld. 
This fresh iron had its 
fibres, or elongated crys- 
tals, laid at right angles 
to those of the ring, as 
shown in Fig. 14, and it 
was here that the ring 
gave way. A large 
paddle crank shaft—a 
new one, we believe, 
for the Virago— was 
being turned up in a 
. lathe in one of the shops 
, “. \ at Sheerness Dockyard. 
: The etic test found 
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\ out a fault near the 
; neck, as indicated by 
| a cross in the figure 
| (Fig. 15). The defec- 
tive weld (A) was then 
Pe ‘quite invisible, but in 
turning the metal down 
to the dotted line the 
~>=--/-- a flaw was found and cut 
out in the progress of 
the work. 

In another case, in 
which Mr. Saxby’s ex- 
periments were carried 
out in the presence of 
' ’ a large number of naval 
Chief-engineers, he put down in writing the results of hismag- 
netic examinations, in order that they might be subsequently 
compared with what was known as to the actual quality of 
each bar. A bar, jin. round and 3ft. 1lin. long, was pro- 
nounced by the compass needle as being not of the same iron 
throughout, and with a south end better thanthe other. It 











was then stated by the master smith to have been made up 
of pieces good and bad. A rather shorter bar was found to 


be good iron but doubtful in condition; it was afterwards 
explained to be “uncertain,” and on testing it in the machine 


FIG. 15, tae 
third piece was 
found al be of 
very g iron, 
but with slight 
irregularities ; the 
smiths stated it to 





be scrap iron, and 
the best to be got in the shop. Two pieces of fin. 
manufactured iron were discovered to be not good. 
Another piece of liin. bar was found to be on 
iron, though made of different qualities—it had nD 
afterwards annealed. With another bar, to Mr. Saxby’s 
written question whether it was not steel, it was answered 
that the in question was a near approach to steel, being 
a piece of galvanised wire rope vail up. To the remark 
that another bar was unfit for use he was told that it had 
been twisted round when at a low heat, and then hain- 
mered cold. Some singular proofs of the power of mag- 
netic testing over the ordinary methods of determining 
quality and condition of iron have been shown. Pieces of 
iron brought for testing by most able and experienced 
master smiths, of such quality as would be selected for 
the most important work, have, on being tested, been 
marked at a as defective, and on cutting have accord- 
ingly been found at those spots to be partially fibrous, 
partially crystallised. 

The following experiment was made in order to throw 
light on an important practical question in smiths’ work :— 
A certain 1jin. round bar 174in. long was_ specially 
worked, and had been brought to be tested without any- 
thing of its history being known to Mr. Saxby. He found 
that in the middle of its length it was seriously faulty, and 
even unfit for use. He was then told that the bar, though 
solid, had been “upset” in the middle of its length, and 
then hammered down to its original diameter at a tem- 
perature below welding heat. This will be held to confirm 
the opinion of good workmen that “upsetting” should be 
done at a temperature as near as possible below that of 
welding. 

Mr. Saxby has not yet been successful in testing rolled 
plates for lamination. In these, again, the neutral, or zero 
lines, should run at right angles to the dip in a homo- 
— plate; but the more complex structure of the plates 

as made the investigation more difficult. Another diffi- 
culty doubtless consists in the fact that the usual shape of 
a plate does not allow the magnetism to separate itself in 
such a marked way as in a Ton usually longer by many 
diameters. The investigation, with a resulting perfect 
method, can scarcely be said to be completed in this direc- 
tion. The chief difficulty at present seems to be that the 
internal structure is too irregular. 

Up to the present but few experiments have been made 
with steel, and very few with cast iron; those already 
made have, however, been satisfactory. Any difficulty 
that might be supposed to attend the presence in wrought 
iron of what is termed by the Astronomer Royal sub- 
permanent magnetism is easily overcome. A few taps on 
the end of a bar of wrought iron, when lying east and 
west, sufficient to cause vibration, would demagnetise it, 
and leave it in a fit state to be examined by the needle; 
any polarity subsequently found would indicate either a 
steely nature of the bar or inferior iron. As showing the 
necessity for caution as to whether or not bars being tested 
are permanently magnetised, may be cited the following 
experiment:—Three bars were presented to Mr. Saxby to be 
tried. He found that all three were permanently mag- 
netic, using—after the trial with the pocket needle—per- 
cussion to determine this point. He at first declared that 
all the three showed the same behaviour as to the magnetic 
test. He was then informed that one bar had been made 
up of “scrap galvanised iron,” or of old pieces of zine gal- 
vanised plates and wire rope. The zincis not, as might at 
first sight have been expected, sublimated by the heat, and 
accordingly the iron produced is of about the worst possible 
character. The second bar consisted of the best Bowling 
iron, and the third was of the best Chatham make. But 
Mr. Saxby wassoonenabled to trace out the fact that the three 
bars had not merely been lying side by side fur some five 
hours previous to the test, but that they had al! been kept 
on racks lying nearly in the magnetic meridian for above a 
year. A similar, but new, Bowligg bar from the same rack 
as the bar tested, was found to be strongly magnetic ; and 
another similar zincified bar was partially magnetic. The 
bar made at Chatham was Pca to behave towards the 
needle as a piece of good iron should. Mr. Saxby hence 
concluded that the Bowling bar, which, indeed, had much 
more the character of steel than of iron, had magnetised 
the two others. Tested as a steel magnet it was found 
free from fault. 

Some curious experiments would seem to show that it is 
not indifferent whether a bar be forged in the direction of 
the magnetic meridian or in that of the magnetic equa- 
torial plane. Four pieces of the best Bowling iron were 
forged, two in the magnetic meridian and two in the equa- 
torial plane. They were worked down to 3in. square from 
l4in. As the result of a small number of experiments 
Mr. Saxby considers that it is best, for ultimate tensile 
strength, to have the anvil standing E. and W., and for a 
high elastic limit N. and 8. 

At first sight it might be believed that as almost any 
flaw will cause a disturbance in the compass needle it 
would be difficult to tell a serious solution of continuity 
from a small crack. But this is met by the obvious 
reflection that the range or distance through which the 
needle is disturbed must be taken into account. On re- 
flection it will be noticed, however, that an object rather 
short in relation to its diameter is more difficult to try than 
a long bar. 

Some brief considerations will now determine the value 
of Mr. Saxby’s invention to engineers, whether for trying 
new work of all kinds, or even working details in a 
suspicious state. In estimating the value, in the widest 
sense of the term, of any wrought iron forging, three quali- 
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fications may be considered as governing:—(a) Its limits of 
elasticity, or the amounts it will yield \in wp f given 
direction without taking permanent sets; (0) its ductility, 
or the ent alteration it will take before ac’ 
rupture; and (c) its ultimate resistance, or the amount of 
the load it will stand, per original unit of cross sectional 
area, before actual rupture. These three qualifications in a 
complete forging are evidently—1, The absence of defec- 
tive welds, or of large solutions of continuity in the mass; 
2, the absence of smaller flaws or solutions of continuity— 
either due (a) to the presence of scoria or slag, causing what 
are termed “ greys,” or small flaws, either parallel or across 
the longitudinal axis of a bar, or (b) to cracks (often un- 
suspected) caused in the ere when portions of the 
forging are too cold; or (c) to actual separations at the facets 
of the elongated crystals of which iron always consists, and 
due to loads of whatever kind beyond the elastic limit; 3, 
the chemical constitution of the bar—such as its freedom 
from phosphorus, — arsenic, silicium, manganese, 
&c. (apparently everything but carbon in small quantities) 
—originally governing its mode of crystallisation, and 
hence more or less its elasticity, ductility, and ultimate 
resistance to rupture. Now Mr. Saxby’s method can 
detect the presence, and negatively of course the absence, 
of small or large solutions of continuity. It can detect false 
welds, smaller flaws caused by bad workmanship or wear, 
and, we believe, what is commonly termed “crystallisation,” 
which will, probably, once be generally acknowledged 
to consist in a disruption or parting of the facets of the 
amorphously arranged crystals of which iron is built up. 
It can, of course, only detect the results of the chemical 
constitution of iron, as evidenced in the less perfect 
cohesion of the crystals when alloyed, in relatively con- 
siderable quantities, with foreign ies. There is little 
doubt that the magnetic method is a test of the homo- 
neous character of the iron and of its freedom from 
ssures and cracks, and so far it undoubtedly forms a 
test of quality. It will appear scarcely credible that a 
common pocket compass needle should be able—almost like 
the divining rod said to be used for finding out springs of 
water—to discover important defects in la ian bene A 
mere statement of the fact does sound awk incredible 
until the simple means actually employed are explained. 








A NEW ELECTRICAL MACHINE. 

To facilitate the application of an instrument for recording the 
signals of the Atlantic cable recently patented by Sir William 
Thomson, a small electrical machine, running easily enough to be 
driven by the wheelwork of anordinary Morse telegraph instrument, 
was desired. He therefore designed a combination of the electro- 
phorous principle, with the system of reciprocal induction de- 
scribed by him in a recent communication to the Royal Society 
(Proceedings, May—June, 1867.) 

A wheel of vulcanite, with a large number of pieces of metal 
called ‘‘ carriers,” attached to its rim, is kept rotating rapidly 
round a fixed axis. The carriers are very lightly touched at 
opposite ends of a diameter, by two fixed tangent springs. One 
of these springs, called the ‘‘earth-spring,” is connected with the 
earth, and the other, the ee with an insulated 
piece of metal called the “‘receiver,” which is analogous to the 
prime conductor of an ordinary electric machine, The point of 
contact of the earth-spring with the carriers is exposed to the in- 
fluence of an electrified body, generally an insulated piece of metal, 
called the ‘‘ inductor.” 

When the inductor is negatively electrified each carrier comes 
away from contact with the earth-spring carrying positive elec- 
tricity, which it gives up to the receiver spring. The receiver and 
inductor are each hollowed out toa proper shape, and each are 
properly placed to surround as nearly as may be the points of con- 
tact of the corresponding spring. The inductor, for the good 
working of the machine, should be kept electrified to a constant 
potential. This is effected by an adjunct called the ‘“‘ replenisher,” 
which may be applied to the main wheel, but which for a large in- 
strument, ought to be worked by a much smaller carrier-wheel, 
attached either to the same or another turning shaft. 

The replenisher consists chiefly of two properly shaped pieces of 
metal called inductors, which are fixed in the neighbourhood of 
a carrier wheel, such as that described above, and four fixed 
springs touching the wheel at the end of two diameters. One 
pair of these springs, called receiver springs, are connected 
respectively with the inductors, and the other pair, called con- 
necting springs, are insulated and connected with one another. 
They are so situated that they are touched by the carriers on 
emerging from the inductors, and shortly after the contacts with 
the receiver springs. If any difference of potential between the 
inductors is given to begin with, the action of the carriers, as is 
easily seen, increases it according to the “ compound interest law” 
as long as the insulation is perfect. Practically, in a few seconde 
after the machine is started running, bright flashes and sparks 
begin to fly about in various points of the apparatus, even although 
the inductors and connectors have been kept for days as carefully 
discharged as possible. 

The only instrument yet made is a very small one with a carrier 
wheel only 2in. in diameter, constructed for the Atlantic telegraph 
application, but its action has been so startlingly cnssenstel that 
great effects may be expected from larger machines on the same 


plan. nal 

_ When this instrument is used to replenish the charge of the 
inductor in the constant electric machine described above, one of 
its inductors is connected with the earth, and the other with the 
inductor to be replenished. When accurate constancy is desired 
a gauge electroscope is applied to break and make contact between 
the connecting springs of the replenisher, when the potential to 
be maintained rises above or falls below a certain limit. 

Among the useful applications of the replenisher, it may be 
used to keep up the charge in the Leyden jar of the divided-ring 
mirror electrometer, especially when this instrument is used for 
recording atmospheric clectricity. A small replenisher, attached 
to the instrument within the jar, is worked by a little milled head 
on the outside, a few turns of which suffice to replenish the loss 
of twenty-fours. 

The little horizontal two-inch wheel of Professor Sir Wm. 
Thomson’s new electrical machine is driven by a horizontal metallic 
wheel about 18in. in diameter, connected with the shaft of the two- 
inch wheel by means of multiplying gear. We have seen the machine 
at work both at Glasgow University and at the British Association. 
It runs very easily, and in each inst: the t of electricity 
collected in a few seconds was sufficient to make bright sparks fly 
across the insulating parts of the apparatus, which will have to be 
enlarged in the new machine to prevent this waste. No electrical 
charge is put artifically into any part of the machine to begin 
with, so, as in the machine invented by Mr. Ladd’s assistan 
ad o- seems to rise gradually from nothing to the full 
intensity. 

_ Fig. 1 is a diagram of the replenisher in which the parts most 
lightly shaded are vulcanite, and those with the darkest i 
are brass, Cand C' are two brass boxes open at the ends an 








sides next the centre of the revolving arms, so as to permit the 
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tive charge by induction, an 
charge is carried round with it till contact is 
spring A’, when E, for an instant forming a portion of the interior 








of the insulated conductor C', parts with the whole of its negative 
electricity, which becomes distributed over C', it then makes con- 
tact with B', and receives an induced positive charge which it 
deposits on © by means of the interior spring A. By continued 
motion this process goes on, the vanes receiving minute quantities 
of negative electricity at B, and depositing them on C', and posi- 
tive at B', which they deposit on C, and thus an indefinite supply 
of positive and negative electricity may be collected at © and C! 
respectively. Substitute now for the vane, the wheel, Fig. 2, and 
we have thirty-six contacts instead of two each revolution, and 
corresponding increase in the quantity of electricity collected. 


ference in one direction only, otherwise the desired axial motion 
would not be obtained. In the new electrometer, which will pro- 
bably be adopted by the meteorologi epartment of the Board 
of Trade, the replenisher, et , is employed to keep ered 
charge of the instrument. A, A, are four quadrantal boxes 
of the electrometer, supported by four insulating stems B, B, B, B. 
One of the q ts is adjusted by a micrometer screw, and 

opposite pair is connected by a fine wire. A little milled head on 
the outside of the instrument will make the carrier spin round on 
receiving a few touches from the finger, and in this simple manner 
the necessary electrical charge is kept up in the electrometer. 








FOREIGN AND COLONIAL RAILWAYS. 


THE Spanish Direction of Agriculture, Industry, and Commerce 
has just published a table showing the financial condition of the 
Spanish railway companies at the close of March, 1867. There 
are twenty-two railway companies in Spain, and they have an 

te nominal share capital of £39,697,311. The share capital 
issued was £27,986,074, the sum received on shares March 31st, 
1867, was £24,442,274, or about 62 per cent. of the nominal share 
capital. The subventions accorded by the State to the —— 
railway companies have attaineda total of £17,132,643, or nearly half 
the nominal share capital. The sum paid up March 3ist, 1867, on 
the subventions was £13,096,265. The number of obligations 
an a at the close of March, 1867, was 2,942,355, of a nominal 
value of £56,241,631; these obligations actually produced to the 
companies £28,427,545, or about 50 per cent. of the nominal value. 
Of the whole of the obligations issued 66,759, amounting to 
£1,353,482, have been redeemed. The total capital expended or 
collected in Spain for the development of railways in that king- 
dom accordingly stood thus at the close of March, 1867:—Received 
on shares, 442,274; received on subventions, £13,096,265; 
received on obligations, £28,427,545; total, £65.966,084. The 
length of the railways in working in Spain at the close of March, 
1867, was 3181} miles; at the same date 3219 miles were in course 
of construction, while of conceded lines 4924 miles still remained 
to be commen It would seem, then, that railways in Spain 
have cost pretty nearly £20,000 mile. The construction of 
some sections has becn a matter of ease; but others have involved 
works of great difficulty. 

At the close of 1866, there were 3536 miles of railway in opera- 
tion in British India. At the close of 1862 there were 2343 miles 
of railway in working in our Indian territories, so that in four 
years—1863, 1864, 1865, and 1866 —the eccrogate length of Indian 
iron way opened was 1183 miles. Considerable as the advance of 
the locomotive has thus been in India, the progress made has been 
less rapid than had been cameo, as it was officially calculated 
that 1863 and 1864 alone would have witnessed the completion of 
fs = 1250 an Be A line. a our Indian network 
is ually growing on paper and in ity. In May, 1863, 
the length of line yee to be constructed = 4679} miles; in 
May, 1867, this total grown to 5641} miles, showing that in 
four years new lines had been projected to the extent of 962} miles. 
To this latter total the Oude and Rohilcund Company, the last 
concern admitted into the list of guaranteed lines, alone contri- 
buted 700 miles, The total length of guaranteed line remaining 
to be completed, May Ist, 1867, was 2005} miles; and of this 
distance it was calculated that 432 miles would be completed in 
the last eight months of 1867 and 4644 miles in 1868, Indian rail- 
way anticipations have so often proved delusive that we are not 
inclined to place implicit reliance upon the estimates now made; 
but assuming that they are realised, the length of incomplete 
line on the system of each guaranteed company would be as 
follows:—East: Indian, 145 miles; Madras, 120 miles; Delhi, 141 
miles; Eastern Bengal, 45 miles; and Oude and Rohilcund, 658 
miles; total, 1109 miles. But although we five these figures for 
the purpose of showing the present amount of work mapped out for 
the railway contractor in India, there seems little reason to doubt 
that if Indian finance goes well this year and in 1868 further 
guarantees will be given so as ad peree the Indian railway net- 
work, which cannot yet be asatall complete. Three great 
projects are now r consideration which aim at the extension 
of railway communication to the upper provinces of India. The 
first is a line oman © Baroda on the existing Bombay, 
Baroda, and Central India Railway, and ing through Neemuch 
to Delhi. The second is called the ie Valley, and it is pro- 
jected to unite the existing Scinde and Punjaub railways, pro- 
viding by these means a continuous line of railway communication, 
about 2200 miles in length, from Kurrachee to Calcutta, vid Hydera- 
bad, Mooltan, Lahore, Delhi, and Allahabad. The third is a line 
from Lahore to the north west frontier at Peshawur. This latter 
line may be considered in abeyance for the present, but surveys for 
the two others are being ed with. 


Russia now possesses a network of 7225 verstes of railwa: , of M 


which 4325 verstes are already opened to the public. Of the lines 
existing six have been constructed at the expense of the Govern- 
ment, while twenty-one others owe their existence to private 
initiative, powerfully seconded by the State by means of guaran- 
tees, subventions, or direct participation in the pais of the 
securities issued. Recent internal loans have been concluded in 
order to provide the Government with the funds required for the 
completion of a line from Balta to and for the construction 
of new lines from Moscow to Koursk, from Balta to Elisabeth 

and from Poti to Tiflis. On these bases a sum of 24,500, 
roubles has been advanced to the Treasury for the construction of 
railways. The internal loan of 1866 enabled the Russian i reasury 
sw, to pursue actively the —— of railway lines 
w been already commenced, but to come powerfull 
to the aid of companies formed for the len et ue tne 
In the course of 1866 the formation of i 
authorised, and the anes gene to each of them an 
interest of 5 per cent., together with a sinking fund for the gradual 





redemption of the capital subscribed. During the last three years 
750 verstes of railway have been constructed in Russia; -_, by 
virtue of concessions granted and contracts concluded, as well as 
by the direct action of the Government, the construction of a 
further length of 2277 verstes of line has been either commenced 
or is about to be commenced. The whole amount expended by 
the Russian Government from 1862 to 1867—that is during a 
riod of five years—for the prosecution of railways in Russia was 
13,189,822 roubles, or £18,110,372. Thus the Russian Govern- 
ment has expended during the last five years in reproductive out- 
lay an ave’ of ,000 per annum, and it may be fairly 
doubted at er ot many other great powers could say as much. 

An important matter now under consideration in Russia is the 
alienation of the Moscow and St. Petersburg Railway, a - 
ing which would put the Government in possession of further 
funds for the prosecution of railway works. Negotiations have 
been opened with a view to the alienation of the line in —= 
with the Great Russian Railway Company, and with Mr. Winans 
representing an American Company, which at present farms the 
line. The Great Russian Railway heay == A raises pretensions 
which the Government does not appear to admit, while 
Mr. Winans is much more liberal in his offers. Thus, while the 
Great Russian Railway Saee aane a guarantee of interest 
to the extent of 6,000,000 roubles annually, Mr. Winans on 
asks that a Government guarantee should be extended to the obli- 
gations issued, a guarantee which would amount to 3,125,000 
roubles annually. Mr. Winans also offers to pay up immediately 
asum of 13,500,000 roubles, to be applied to the repair of the 
line and the increase of the plant upon it; and, further, he is 
ready to make very + additions to important repairing shops 
which he has erec It is difficult to say to which of the two 
competing bodies the line will be transferred—the Americans, re- 
presented by Mr. Winans, or the Great Russian Company. U: 
one point, however, there is no doubt, viz., that the line is a 
valuable property; thus, while its receipts from January Ist to 
July 31st, 1866, amounted to 7,083,719 roubles, they rose, in the 
corresponding seven months of 1867, to 7,898,999 roubles. For 
the rest the traffic of the Russian lines generally shows a marked 
progress, the rough receipts of the St. Petersburg and Warsaw, 
the Riga and Dunaburg, the Moscow and Nijni, the Moscow and 
Riazan, the Moscow and Yaroslawl, the Tsarskoo-Selo, the 
Peterhof, the Don and Volga, the Warsaw and Vienna, and the 
Warsaw, Bromberg, and Lodzi having amounted, in July, to 
1,909,421 roubles, as compared with 1,706,904 roubles in July, 
1866, showing a progression, comparing one year with the other, of 
more than 10 per cent. The works of a line from Koursk to Kiew 
are rapidly advancing, and a section from Koursk to Konotop will 
be completed ina year. A line from Serpouktow to Toula will 
also be shortly inaugurated. 

In consequence of the increased traffic which has to be carried, 
the Southern of France Railway Company has found it necessary 
to establish a double line on some portions of its —- Thus, 
on the line from Bordeaux to Bayonne, a distance o' 133% miles, a 
second way has been established between Bordeaux and the, 
a distance of 25 miles, and between Bordeaux and the Bo a 
distance of 1§ miles. The second set of rails will be grad 
extended between Lamothe and the Boucan; last year it was laid 
down between Morcenz and Solferino, a distance of 7} miles, and 
this year it has been led with on the 8} miles separating 
Morcenz and Rion. expenditure made upon what is known 
as the “ Pyreneean network” amounted, to the close of 1865, to 
£7,609,194; and the expenditure in 1866, including interest on 
a having been £441,434, the total was carried, at 
December 3lst, 1866, to £3,050,628. The capital guaranteed by 
a convention concluded with the State in 1863 was fixed at 
£9,340,000, so that at the commencement of this year there re- 
mained a di le sum available for the construction of the new 
network of £1,290,372. The construction of the Pyreneean net- 
work is drawing to a close; its total length is 547} miles, and of 
this distance it is expected that 501} miles will be in 
order by the close of this year. The State has delivered to the 
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ADMIRAL PARIS ON CONVERTED SHIPS, &c. 
WE have translated the following from Admiral Paris’ new 
work on Naval Architecture: It will be seen that the 
conversion spoken of in the first two paragraphs refers to 
conversions on the stocks, not to Mr. Henwood’s 
a subject to which Admiral Paris hardly refers. In the 
main he speaks favourably, as will be seen, of our old craft : 

The iron-plated ships Prince Consort, Ocean, Caledonia, and 
several others, are old vessels lengthened, perhaps in the centre 
only, or in some cases with the entrance or run also im- 

roved. In this system very little profit has been found. 

t has been necessary to destroy so much and to preserve so 
little of the old hull, although after all the new form was 
anything but perfected. The decks even could not be utilised 
because iron beams were found preferable, and in any case it was 
necessary to cover them with plate as much for protection as for 
longitudinal rigidity. The idea of the modification of these ships 
seems to have originated with us. Our new armour-plated ships 
have for a long time been only a colourable imitation of our swift 
line-of-battle ships. Considerable economy been expected 
from this system of transformation which has, consequently, had 
many partisans, and the mode of modifying them has differed as 
the progress of ordnance necessitated the adoption of thicker plates 
than the old ships could carry. But besides that it is always 
difficult to make changes suit each other, it is natural not 
to oppose the disappearance of former things; novelty always has 
charms, and as propositions are made on one side and objections on 
the other, the natural disappearance of what is old proceeds, and 
therefore the idea of transformation has had much less success than 
wasexpected. I speak now only of England. With us there has not 
been the temptation to conversion even of the fast vessels which 
we possessed, either in the fleet or on the stocks, at the time of the 
appearance of La Gloire. They have all been turned over to the 
transport service; andif even it was possible to convert them in the 
first instance it has become less useful to do so after the lapse of 
years, when they have become old, whilst a more powerful artillery 
has necessitated a greater thickness of plating. Nevertheless 
amongst all these contradictory conditions and constant changes of 
the new fleet, the English have obtained vessels which are 
passably seaworthy, powerfully enough armed, and which, if they 
are naturally not as valuable as England’s last productions, which 
every one admires, nevertheless render services in proportion to their 
price, and will have special advantages, in some cases, of which the 
new armour-plated ships are deprived, such, for instance, as being 
more easily handled and drawing less water. 

The principal examples of these transformations are the Prince 
Consort and the Royal Oak. which are already some years old, and 
which, with the Ocean, the Caledonia, and several others, form a 
more homogeneous squadron than the rest of the English fleet, and 
resemble our own vessels more. Their speed on trial has generally 
exceeded twelve knots, and approached thirteen with comparatively 
moderate steam power, from which it may be supposed that no ill 
effects in the matter of speed have been felt from preserving the form 
and heavy lines of some of them. With some corrections they have 
been much improved, and the dangers encountered by the Prince 
Vonsort in the Irish Channel will probably not recur under similar 
circumstances. It would, however, be necessary to seek means for 
dimivishing their rolling, and if raising the centre of gravity has 
been a remedy by which those vessels in which it is already high 
have profited by it in average weather, it is probable that all would 
be improved by such a change. We have seen many of these trans- 
formed ships at Spithead, and they presented many points of 
resemblance with our own. ‘Their guns are at a higher level, their 
lengths equal, and their speed differs very slightly from ours. 
These vessels have shown themselves capable of rendering such good 
service that Admiral Yelverton declares, in his report on the 
cruise of 1866, that the Caledonia and Ocean at full speed are 
equal to the Bellerophon, that they are particularly buoyant ships, 
although under sail they are not so good as the other vessels; and 
he suggests that the number of those transformed ships should be 
doubled, because heavy and ungraceful as they are they neverthe- 
less serve the purpose for which they were constructed. It is con- 
sidered that their deep pieces have diminished instead of increasing 
their rolling, and they have since been suppressed because much 
attention has been directed to this serious fault, and these vessels 
were all found to be great rollers. To the Admiral’s request that 
their number might be doubled, it has been replied that this would 
only perpetuate a serious fault, from which, however, it must be 
admitted that the more recent constructions are not more exempt 
than the converted ships. It therefore seems that it cannot be 
corrected, which is not encouraging with regard to many other 
vessels, which although new have many points of resemblance to 
those converted in England. Nevertheless it is said that these do 
not roll from having their centre of gravity too low, and itis known 
that several badly rolling ships have had this fault diminished by 
a change in their armament; but we cannot help remarking how 
much repugnance has been evinced to correct previous or foreign 
faults in construction. There are some ships which would be as 
certainly improved as others by the change of centre of gravity 
mentioned, and which have been allowed to roll to such an extent 
as to cause injury, and even death, amongst the crew, without any 
inquiry into the cause of the rolling, so that the State and the sailors 
should profit by advantages only recognised when too late, reflec- 
tion not having pointed them out during construction. This is 
taking but little thought for the seamen, and rendering the fleets 
quiteas heterogeneous as would differences in dimensions and speed: 
thus a squadron is as ill assorted for battle with ships that have 
not been corrected as with those of different construction. 

Concerning the transformation of these vessels with only a 
central fort in order to give them there a heavier armour plating, it 
is objected that their extremities would be combustible, as those 
of the Zealous and others, and which would be menaced like the 
Palestro at the battle of Lissa. Consequently some have had their 
ends coated afterwards, which is only a question of money, not of 
difficulty. The greatest objection to transformation is, I think, the 
short time of duration of the materials composing the old ships. 
It is well-known how rapidly wood deteriorates, especially under 
the armour coating, and from this cause small profit is said to be 
obtainable for the great expenditureincurred. In comparing these 
constructions with those in iron I think there is as much reason to 
discard the idea of conversion as there is to adopt the system if 
new wooden ships are still laid down, because in the first case 
there are chances of long duration which do not exist in the second, 
and if the wooden armour-plated ship lasts scarcely ten years when 
constructed from the new, there woul | certainly be a profit in con- 
verting one which will last six or seven years, and of which much 
besides the bottom, always the most durable part, may be preserved. 
The upper works of the English ships exhibited do not resemble 
those of France, and the principal differences are worth noticing. 
Whilst we have always given our vessels a forcastle and poop, the 
English have covered neither extremity; they have thus preserved 
a clearer deck at all points, now that it is only a vast desert without 
men or guns, than when it was encumbered with guns and gunners 
in the midst of the hurry of working the sails.” 

Admiral Paris observes that vessels weighing two or three times 
as much as the old three-deckers, and not higher out of the water, 
will doubtless ship heavy seas, of which, with the exception of the 
Prince Consort, no vessels of this class have yet had any expe- 
rfénce, for he says the voyages of monitors to Europe and Cali- 
fornia only prove that really bad weather is more frequently avoid- 
able than might be supposed; he therefore recommends the adop- 
tion of a higher free board forward and aft than we have yet 
employed. In concluding his general remarks he expresses surprise 
at the fact that we have not in any case provided protection to the 
rudder heads of our iron-plated ships, in which defect we are, how- 
ever, copied by all other nations except the Americans, though the 
Ré d'Italia is at the bottom of the sea to testify to the danger 
i through such an omission. 





COLLIERIES AND vag t MINES— 
INSPECTORS -ORTS. 


Art the present time, when the country is shocked with the 
intelligence of colliery explosions which induce the inference that 
the fatalities in British mines will be more numerous even than in 
the beretity Setat year of 1866, more than ordinary interest should 


attach to the official reports of the Government mines inspectors. 
Those for last year have'just ap in the customary blue-book 


form. The contents of these documents we propose to epitomise 
in two papers. Owing to the terrible explosion in Wales we shall 
in this paper, after “— the number of accidents and deaths in 
the whole kingdom, and the proportion which the deaths from 
explosions of fire-damp bear to the whole, confine ourselves to 

uestions arising out of explosions, noticing the leading remarks of 
the inspectors upon that description of accidents, and the recom- 
mendations they offer with a view to prevent further calamities of 
that class. 

The iotal number of coal miners employed, as per census 1861, 
in England, Wales, and Scotland, was 282,473; but as computed 
by each inspector for his own district at the present time the 
number is 320.663. These were employed at 3192 mines, and in 
the getting of 100,728,881 tons of coal. Thus one life was lost for 
every 67,877 tons of coal got. The separate fatal accidents 
numbered 857, and the lives lost therein 1484; one death, there- 
fore, took place in every 216 colliers employed. The gross total of 
accidents in collieries last year was 857, an increase of 20 upon 
1865, but the increased number of deaths was out of all proportion 
to the increase in the accidents, for whilst the deaths last year were 
1484 they were, in 1855, 984, thus giving an increase in deaths 
upon the year for the 20 additional paso, Har of 500 deaths, up- 
wards of one-third of the whole total number. 

The reports of Mr. Dickinson (acting in that case for Mr. 
Moriton), of Mr. Wynne, and of Mr. Higson, show how this extra- 
ordinary increase has come about. The first details the Barnsley 
explosions, which resulted in a loss of 361 men, on the 12th and 
13th of December last; the second shows how, on the 14th of June, 
38 men and boys were killed at the Dukinfield Colliery at Ashton- 
under-Lyne, and 91 on the 13th of December at Talk-o’-th’-Hill, in 
North Staffordshire; whilst the third narrates the death of 30 
persons, on the 23rd of January, at High Brooks Colliery, near 
Wigan, and the death of 12 0n the 4th of May at the Garswood 
Park Colliery in the same district. Thus in six accidents reported 
by three inspectors, all arising from explosions of fire-damp, we 
have a total number of 526 men and boys killed, whilst the returns 
show a total of deaths from this cause in the coal and ironstone 
mines of England, Wales, and Scotland of only 129 more, namely, 
655, an increase from this cause alone upon 1865 of 484, for in 
that year only 171 persons were killed by explosions of fire-damp. 

In the ironstone mines only four of the above total number of 
deaths from explosions happened last year, an increase of one upon 
1865; but the total number of deaths from accidents in ironstone 
—— last year was 81, against 69 in 1865, showing an increase 
of 12. 

The total number of deaths in collieries and ironstone mines in 
= hae therefore, 1565, an increase upon the previous year 
of 512. 

Each of the three inspectors named accompany their reports 
with coloured plans of the werkings of the several pits in which 
the greatest sacrifice of life took place. The plan of the Oaks 
Colliery is a splendid piece of mapping, and it presents at a glance 
the fullest details of the character of the workings, the ventilation 
at the time of the explosion, and in the respective positions in 
which the men were at work who have been buried where they 
died, and probably, too, on the very spot upon which they were at 
work when the explosion happened. It also shows the spot at 
which the explosion of the 5th of March, 1867, occurred, when 
73 lives were lost, and the limits of the workings at the time. 
Mr. Dickinson also supplies a diagram showing the height of the 
barometer, as marked hourly by a self-registering apparatus at 
Mr. Casatelli’s, Market-street, Manchester, during the wéek in 
which the explosions occurred in December, 1866. That diagram 
shows that the barometer was falling fast. At one o’clock on the 
morning of. the 12th of December the pressure was 30°10, and at 
the time of the explosion 29°55. This fall in the pressure would 
cause each 1000 cubic feet of confined air and gas to expand and 
give off 18 cubic feet. Then, as to the temperature in the morn- 
ing, it was 37 deg., and about the time of the explosion 48 deg. 
The expansion would therefore be in the ratio of 496 to 507, which 
is equal to from 1000 to 1022. So that this change of temperature 
would cause each 1000 cubic feet of confined air and gas to give off 
22 cubic feet. The combined effects of the falling of the barometer 
and the rising of the thermometer would cause each 1000 cubic 
feet to throw off 18 + 22 = 40 cubic feet, or 4 per cent. of the 
volume of confined air and gas. This would be in addition to the 
ordinary discharges of gas, which was considerable. Then the 
testimony of the witnesses at the inquest was to the effect that 
there were also large accumulations of fire-damp in the goaves. 
On four previous occasions the mine was known to have given off 
suddenly immense outbursts of fire-damp without any explosion 
occurring, the safety lamps with which the mine was exclusivelv 
worked having, on the occurrence of the outbursts, proved suffi- 
cient for the gas to pass away safely. But it is unnecessary to 
look for any extraordinary outburst to account for the explosion 
last December. The accident happened at twenty minutes past 
one in the afternoon. That would be at a time when active work 
had been going on in the pit during nearly the whole of the day. 
The pit would have been liberating its largest quantity of gas, 
owing to fresh ‘‘ faces” being opened. It would ae be nearly the 
warmest part of the day, when the atmosphere would be most 
expanded, and any given quantity of air have the least diluting 
power. Further, it would be at a time when by the rise of the 
temperature the ventilating power of the furnace would be least 
efficacious; and at the time named one of the ventilating furnaces 
was slackened for cleansing. In addition to all this the barometer 
was, as we have shown, falling. The firing of the gas originated, 
there is very little room for doubt, in the firing of a shot in the 
blasting of some stone at a spot where blasting was allowed, and 
the concussion resulting from a much larger charge than usual 
having been employed, apparently amounting to about 61b., would 
certainly tend to disturb the gas accumulated in the goaves. As 
to the cause of the explosion, Mr. Dickinson seems to entertain no 
doubt whatever, There seemed to be no want of care or discipline 
in carrying on the work; the ventilation was skilfully laid out, and 
the whole was under the management of one of the most eminent 
mining engineers in the kingdom—Mr. John Thomas Woodhouse. 
Mr. Dickinson attributes the explosion to the system upon which 
the colliery was being worked, which is a mixture of the old 
Barnsley system and the long-wall. The Barnsley bed, 5ft. in 
thickness, is notoriously fiery. It was when the pit was being 
worked upon the old system at the rise of the shafts that the 
seventy-three people were killed twénty years ago, and under 
which several of the other great explosions in the neighbourhood 
of Barnsley have occurred. The workings at the deep of the shaft, 
where the present explosion originated, were upon the long-wall 
system. The whole of the working faces open in December, 1866, 
was one mile in length. These faces, and the goaves behind them, 
some of which contained the fire-damp described, as well as other 
goaves where the work was finished, were scattered about in 
various parts of the workings, as the plan clearly shows. The 
working places were at the rise side of each goaf, going up hill at 
an inclination of about 1 in 12, so that any fire-damp which might 
become dislodged from the goaves by the roof falli , or some 
other derangement, would at once go upon the men in those faces. 
The gateroads, by which the coal was brought from the faces, came 
down through the goaves, the roof at the sides being supported by 
pack-walls. The pack-walls were built of stone which fell from 
the roof of the goaves, and it had to be brought out from behind 
the temporary supports called ‘‘ chocks” at the faces. In getting 
this stone out the miners had to leave their safety lamps outside 











and go into the goaf in the dark. The present system of working 
seems to involve this reprehensible practice, and it seems to be 
common to the other collieries worked upon the old system and 
the long-wall system, as now practised in this seam at Barnsley. 
Mr. Dickinson says that it behoves the mining engineers of the 
district forthwith to take the matter into their most serious con- 
sideration in order that a suitable system may be introduced. To 
bring about an altered system will be a work of time, even if 
efforts with that end in view be begun at once; and great explo- 
sions may happen, Mr. Dickinson thinks, during the transition. 
For his own part the inspector is in favour of the system which 
has extended in his own—the Lancashire—district, and to the 
extension of which he attributes the diminution there in the 
number of accidents and the lives lost, concurrently with a large 
increase in the number of persons employed. Under this system 
the levels are first driven out to the far ends and the coal worked 
back from the extremities, having a substantial pack-wall built, 
about three yards in width, at the side of each working face. 
Under the system now adopted in the Barnsley district the coal is 
got at as cheap a rate as by any other; but Mr. Dickinson adds, 
with a significance to which the state of things now existing at the 
Oaks Colliery imparts much force, that there is the counter- 
balancing disadvantage that a colliery owner may have a splendid 
property one day, and the next day it may be a wreck, and the 
pits, as in this instance, be closed. Nites: 

Mr. Wynne writes with reference to the loss of the thirty-eight 
men and boys at Ashton-under-Lyne in June, last year :—‘I do 
not think the cause of this sad accident can be better shown than 
by the accompanying plan of the workings, and the evidence given 
at the coroner’s inquest, by which it clearly appears that the want 
of ability and forethought on the part of the manager in charge of 
the mine has led to this, as it does to most other calamities of a 
like nature, whether attended by more or less loss of life.” 
Respecting the death of the ninety-one miners who were killed on 
the 13th December, the day upon which Mr. Parkin Jeffcock and 
his twenty-six companions were killed by the explosion that 
happened when they were down the Oaks pit searching for the 
334 men surprised on the previous day, Mr. Wynne supplies the 
information of a plan and a report of coroner's inquest, and says: 
—‘ Further inquiry does not at all tend to alter the conclusion 
then arrived at, or to exculpate the underground manager from 
the serious charge of pushing on working places without the 
means of proper ventilation, and of allowing the discipline of the 
pit to fall into the lax state that must sooner or later result in 
such barefaced disobedience to the special rules as to lead to some 
serious fatality to the men employed. In th‘s case, as in most 
others, great stress was laid on the fact of finding a lamp with the 
top off and a man with a pipe in his hand: but to these facts but 
little importance need be attached, for how can working men be 
fairly accused of recklessness and temerity when those above them 
see what is zoing on, and neglect to adopt any means to prevent 
such illegal and highly dangerous practices.” Mr. Wyune notices 
two other explosions, each resulting in the death of four persons. 
The first—at Burslem—he attributes to “‘ gross neglect” in the 
air, always at command, not having been distributed, and so the 
gas allowed to accumulate till the men thought proper to “* brush” 
it out, a practice which no good manager would think of allowing. 
In the other case of four deaths the accident took place at Fenton 
through the head sinker going down witha naked light, notwithstand- 
ing that he had been “ warned over and over again ” not to do so. 

The death of the thirty people in the Orrel 4ft. mine at the High 
Brooks Colliery, near Wigan, on the 23rd of January, last year, 
Mr. Peter Higson seems to regard as brought about by purely 
accidental causes. The mine is the most fiery in the country, and 
in this particular spot it is very much broken by faults, so that the 
workings, which are of limited area, were being made, as the 
owners state, to explore the field. The inspector regards it as not 
unreasonable to suppose that a sudden escape of gas took place 
from the floor of the pit, which had opened and risen considerably, 
and the gas overpowered the ventilation, which at the time might 
only have been barely adequate to keep the workings apparently 
safe and clear. The accident by which twelve people were killed 
at the Little Delf mine, Garswood Park Colliery, was brought 
about by a shot having been fired by one of the deceased, who was 
driving a cut-through down hill between two of the upper levels, 
the ventilation of which he had himself interfered with by re- 
moving some coal into the level above. Mr. Higson says :—‘‘I 
could not justly complain of the ventilation, but I expressed my 
opinion strongly against permitting colliers in fiery mines to fire 
their own shots. That, and the practice also of using mixed 
lights, should be finally abandoned ”—an opinion in which all our 
readers will concur. 

In South Durham Mr. Atkinson reports two accidents from 
explosions of fire-damp, one resulting in the death of four and the 
other killing twenty-four persons. The latter occurred on the 31st 
October, 1866, in the Busty Bank seam of coal, at the Pelton 
Colliery. The seam was considered harmless, yet it was worked 
with locked safety lamps, and shots were fired in some of the 
narrow places with probe wires and touch paper. An admirable 
amount of ventilation was produced by M. Guibal’s fan. The 
only theory raised to account for the escape of gas was that it 
came from the wall of one board, having that morning been holed 
through to the next by the hewer and a passage made through. 
Still there was the difficulty of a want of light at which to explode 
it. Even after the explosion the great bulk of the lamps were 
found uninjured, and these were exposed to the test of a small test 
gasometer, but did not pass the flame. Mr.S. B. Coxon, viewer 
at Usworth, Pensher Felling, could give as the only supposition of 
the gas having ignited that when the gas came down upon one of 
the workmen the man turned round, and finding his lamp on fire 
he took it up so rapidly through the surrounding explosive atmo- 
sphere as to communicate the flame through the meshes of the 
gauze to the gas surrounding. With this theory Mr. Atkinson, 
the Government inspector of the district, could not agree, and so 
wrote in his report, but has since been compelled to accept it. 
This he does in a foot note of great importance, of which the 
following is a transcript:—‘‘ Experiments made by a committee of 
the Northern Institute of Mining Engineers since this report was 
written have proved that an explosive mixture of ean and 
air becomes ignited and explodes when the current has a velocity 
of only 8ft. per second, on being passed over a lighted ordinary 
Davy lamp, so that it is quite possible the ignition of the fire-damp 
was caused in this manner.” 

Mr. Wales, who has charge of the South Wales district, reports 
a diminution in the deaths in his district of 39 upon the year, 
including only 13 deaths from eight explosions. Becomingly 
anxious to reduce the deaths in other districts Mr. Wales, remark- 
ing upon the calamities in Yorkshire and Staffordshire already 
noticed, says that “‘with a view to guard, as far as practicable, 
against such fearful explosions,” every possible means should be 
resorted to not only to prevent the inflammable gases from 
escaping from the goaves, or old works, on to the workmen’s naked 
lights or safety lamps, but also, as far as possible, to clear such 
goaves of gas, so that in case of a fall of stone there, or a sudden 
fall of the barometer, there shall be little or none to be forced out. 
Little did Mr. Wales imagine that when, on the 28th of February, 
this year, he penned those remarks about the danger resulting 
from ‘‘a fall in the barometer,” that particular source of accidents 
would, within eight months, make it painfully evident to him that 
his next report, from being one of the most favourable of the 
twelve, would be amongst those containing the largest excess of 
deaths upon the preceding year. 

Mr. Lionel Brough, the inspector who has the adjoining district, 
goes into this question of meteorology as connected with mining 
with the po a of a man who has thoroughly studied the 
subject; and the accuracy of his conclusions has just received such 
singular confirmation as to give him aclaim to rank as an expert upon 
the +4" Whilst in 1865 twenty-six men and boys were “‘ swept 
from life by one single explosion in his district,” only six persons 
were killed by the same class of accidents in 1866, Nevertheless, 
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Mr. Brough, like Mr. Wales, places his knowledge of the sub 

upon the face of his report for the benefit of all. ip ae 54 
is of no avail to invest the subject with mystery, or te obscure its 
simplicity by a cloud of abstruse calculation. There is nothing 
oooult j in ventilation. I regent that it simply involves the power, 
whatever that may cost, of producing a supera ce of f 

air, and, afterwards, the practical knowledge of its proper distribu- 
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tion underground.” The disastrous hurricane at the Barbad 
and the terrible accident in the Rhondda Valley, which 
latter he assisted Mr. Wales to investigate, occurring so close 
together in point of time, impart great force to the follow- 
ing portion of Mr. Brough’s report:—‘‘ Hurricanes (he writes) 
may have something to do with sudden outbursts of fire- 
damp even more than is generally supposed. Whenever * 
storms prevail, and the mercury undergoes change in lengt 
then ted supervision should immediately voll 
It has sg observed that when, in boisterous weather, a catas- 
trophe occurs in one locality it is not always without its el 
elsewhere; it may be in the same district, but it is just as _ to 





happen a hundred miles or more away. There does appear to be a 
sort of mynd connected pny the | matter; at rh overs Be yon 
cei th to the 





 m Sond that the same hidden influence had eo itself much 
about the same time, h in very different localities. This in 
itself shows that we should se very great attention to every 
description of meteorological phenomena. The barometer has 
done good service to the miner, oa its use should be industriously 
furthered and encouraged, The removal of pressure of only half 
an inch will sometimes partly account for a distriet of work filling 
up with explosive mixture; and the sinking of full 2in. would like 
enough be sufficient to overpower every common provision ‘under 
ordinary circumstances,’ as t the law now stands. Then the presence 
of a naked light, the clumsy handling of a safety lamp, or the 
approach of a damaged one, would scatter death and destruction 
through every part of the colliery.” 

This, and much more equally pertinent and valuable at the 
present time, Mr. Brough writes in his report; but our space is 
exhausted. Next week we hope to notice his and other inspectors’ 
remarks upon inspection, recent legislation, lamps, and the like. 
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2045. FREDERICK WILKINS. York-buildings, Adelphi, London, “ Improve- 
ments in apparatus for producing or increasing the light or heat from car- 
bonised atmospheric air, gas, or gaseous mixtures by the use of hydrocarbons, 
oils, spirits, or other inflammable liquids or any mixture thereof.”"—1!2th July, 
1867. 

2063. THOMAS BERNEY, Bracon Hall, Norfolk. “ tmprovements in apparatus 
for bending bars and plates of metal, and for forming and working metal, 
and in the converting for purposes of this invention of apparatus already in 
use,”— 13th July, 1857. 

2109, WILLIAM WARREN, Ellison-street, Gateshead-on-Tyne, “ Improvements 
in securing the more effectual obliteration of postage and other stamps.”— 
18th July, 1867. 

2935. JAMES JOHN HOLDEN, Bermondsey, Surrey, “‘ Improvements in appa- 
ratus for cleaning and polishing boots, shoes, knives, forks, plate, and other 
articles.”— 18th October, 1867. 

2960. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane. London, 
*‘ Improvements in electric telegraph apparatus.”—A communication from 
George Little, New York, U.S.—2ist October, 1867. 

2932. AARON CHAMBERS, North Providence, Rhode Island. U.S., ‘ ~ read 
ments in machinery for the manufacture of files.” — 24th October, 186. 
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3153 CHARLES ANDERSON, Fettykil, Leslie, Fife, N.B., “‘ Improvements in 
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3154, ISAAC MCKIMM, Glasgow, Lanarkshire, N.B., “ An improved apparatus 
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surface.” 

3156. HENRY JEWITT?, Leighton-road, Kentish Town, London, ‘ A revolving 
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communication from William W. Rose, New York, U.S, 

3158. SIBBIT LANDELLS, High-street, Gateshead, Durham, “ Improvements in 
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liers, candles, lamps, and other similar purposes.” 

3159 WILLIAM INGLIS, Manchester, “ Improvements in on B epetnns.® —A 
communication from Ebenezer Edwin Gilbert, Montreal, C. 
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3168. Epwarb BROWN WILSON, Bolton, Lancashire, “ Iniprovements in fur- 
ces,” 
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3174. GEORGE FARREN, Whitehead’s-grove, Brompton, London, ‘‘ Improve- 
— in apparatus for taking and registering votes in deliberative assem- 

ies” 

3175, GEORGE FREDERICK PABRATT, Whitehall, “Improvements in the 
manufacture of flexible air-tight cylinders or cases to be used as pontoons 
and in forming rafts.” 

3176, WILLIAM LAWRIE, Great Yarmouth, Norfolk, “ Improvements in appa- 
ratus for burning mineral oils or other hydrocarbons to obtain heat there- 
from.”—9th November, 1867. 

3178. WILLIAM THOMPSON, Lower Gardiner: street, Dublin, Ireland, “‘ Improve- 
ments in omnibuses and similar vehicles,and in apparatus in connection 
therewith. part of which improvements are also applicable to railway and 
other carriages.” 

3179 WILLIAM PAYNE, Birmingham, “Improvements in clack and bucket 
door pieces ‘or pumps.” 

3180. (CHARLES BLACKMORE HODGETTS, Corngreaves, near Cradley Heath, 

» in tuyeres for blast furnaces.” 

3181, SAMUBL Mel -- and WILLIAM GARDAM, Leeds, ,, Yorkshire, “ Improve- 
ments in the construction of safety lamps for mines 
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Steam, and for other ."—A communication from Adam Robertson 
and Ananias Smith, Guelph, Ontario, Canada. 
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proved machinery for rolling iron into bars, strips, and sheets 
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binding or covering books and other similar articles.”—A 
from Jules Alfred Hubert, Paris. —26th October, 1367. 

3050. LOFTUS PERKINS, Seaford street, Gray’s-inn-road, London, ‘‘ Improve- 
ments in actuating the valves of water and other meters, and of engines for 
obtaining motive power.”— 291 October, 1867. 


3056. THOMAS FDWARD SYMONDS. Adam-street, Adelphi, London, *‘ Improve- | 


ments in the construction of ships and other vessels propelled by screws.” — 
30th October, 1867. 

3065. ERNEST DONNER, Brussels, Belgium, “An improved method of and 
apparatus for clearing skins destined for batters’ fars from the coarse hairs 
(kemp, bristles, or sleeke sats) by combustion,"—31st October, 1867. 

3082. MATTHEW AUGUSTUS SOUL, Leadenhall-street, London, ‘* Improvements 
in the mode of and instruments or tools for securing the metal bolts employed 
in the construction of timber ships and other stractures.”"——A communica- 
tion from Johann Carl Hammer, Lubeck, Germany.—2nud November, 1867. 

3101. HERBERT HEBDEN, Bolton, Lancashire, “Certain improvements in 
mules for spinning, doubling, or twisting eotton or other fibrous substances.” 

3102. ARTHUR ARMSTRONG LOCK HARRISON, Harley-road, Brompton, London, 
* An improved label band.”—4t November. 1867. 

3109. WILLIAM MARSHALL, Old Basferd, Nottingham, “ Improvements in ma- 
chinery or apparatus employed in the clipping of lace and other fabric+.” 

3113. THOMAS BRIGGS, jun., Manchester, and WALTER EDWARD YATES, 
Strangeways Lancashire, ‘‘ Certain improvements in looms for weaving.” 

3115. HENRY SMYTH, Little Trinity-lane, London,“ Impr in brellas, 
parasols, and sunshades. ’ 

3116. HENRY ADEANE, Stanh»pe-street, Hampstead-road, London, “ An im- 
proved apparatus for protecting the eyes from wind, dust, snow, and the 
inclemency of the weather.” 

3117. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ Improvements 
in reckoning, counting, or calculating apparatus.”—A communication from 
Charles Denis Labrous-e, Paris, 

$119. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Improvements 
in railway and other brakes.”—A communication f'om Désiré Parfait Lefévre 
and Louis Philippe Dorré, Boulevart St. Martin, Paris 

31°90. ROBERT PALMER, Ovington-square, London, and HENRY SAMUEL HIRD, 
Hurst Villas, South Croydon, Surrey, “ Improvements in the mauufacture of 
wheaten flow: and bread.” 

3121, WILLIAM GEEVES, Thornhill-square, Barnsbury, London, ‘‘ Improve- 
ments in the construc ion of panel doors and frames.” 

3123. ALFRED VINCENT NEWTON, Chancery-lane, London, “ An improvement 
in roller or anti-friction journal boxes or bearings, applicable also to the hubs 
of wheels.”—A communication from Charles Wadhams, Yorkville, New York, 





31z5. JAMES WILLIAM ROWLAND HILL, Southampton-buildings, Chancery-lane, 
London, “ An iv proved mode ot and means tor propelling rocking: horses, 
carriages, and other vehicles.”—*th November, 1867. 

3126. ROBERT LEAKE and JOSEPH BECKETT, Manchester, “ Improvements in 
machinery for polishing cylinvers.” 

3127, EUSTACE CAREY PRENTICE, Stowmarket, Suffolk, ‘‘ Improvements in 
the treatment of gun cotton and charges or cartridges made therefrom, as 
also in the processes employed in their manufacture.” 

3128, THOMAS FREDERICK : ASHIN, Sheffield, Yorkshire, “ Improvements in 
apparatustor working and governing the action of railway points and signals, 
apart of which is applicable for other purposes.” 

3130, WILLIAM EDWARD GEDGR, Wellington-street, Strand, London, ‘‘Im- 
provements tn Venetian blinds."—A communication from Pierre Théophile 
Berton. Faubourg st. Martin, Paris. 

3131. ROBERT NEWTON, Lower Providence Mil, near Keighley, Yorkshire, 
“Improvements in fuel-feeding apparatus for steam boilers. 

3132. ISHAM BAGGS, High Holborn, London, ‘ Improvements in preparing 
and oxidising certain substances capable of producing chlorine.” 

3133. EDWIN THORNTON an ROBERT THORNTON, Elland, Yorkshire, “‘ Im- 
provements in steam boiler and other furnaces.” 

3134, WILLIAM PEARSON and WILLIAM SPURR, Birstal, Leeds, Yorkshire, 
“ Improvements in looms for weaving.” 

3135. JOHN BOTTERILL, Leeds, Yorkshire, “Improvements in the dyeing of 
textile fabrics.” 

3136. WILLLIAM ROBERT LAKE, Southampton-bu'ldings. Chancery-lane, London, 
“Improvements in the manufacture of waterproof fabrics, and in articles 
formed of the same.”—A communication from William Augustus Torrey, 
Mont Clare, New Jersey, U.S. 

3137. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘ Improve- 
ments in pianofortes."— A communication from Luigi a Ludovie 
— and Stefano Brossa, Boulevart St. Martin, Paris.— November, 

3138. CHARLES LouIs HETT, Bolten, Lancashire, “ Improvements in the 
governors of steam and other motive power engines.” 

3139. THOMAS ROTHWELL BARDSLEY and WILLIAM 
chester, ‘‘ Improvements in app for smok 
and other furnaces.” 

3140. THOMAS JAMES BAKER, Farndon, near Newark, Nottingham, “ Im- 


BLACKSHAW, Man- 
ing in steam boiler 





provements in the manufacture of wheat and other grain into flour, and in j 


the machinery connected therewith.” 

3114. CHARLES HERBERT BRIGHT, Victoria-street, 
ments applicable to carriages for tramways or a Ba for streets or roads, ed 

3145. EDWARD SACRE, Parliament-street, Westminster, “ Improvements in 
the construction of armour for the defence of ships, forts, batteries, and 
other constructions.” 

3146. BENJAMIN THOMAS NEWNHAM, Bath, “Improvements in tables or 
apparatus to be used in playing games with balls.” 











- Improvements in cylinder printing machines, for 

d patterns — textile fabrice and per hangings.”—A 

communication from Badcock, Joseph Poster Manton, and 
Boyd, Provid Ounese Island, U.S. 

3187. WILLIAM ROBERT LAKE, Southampton-bulldings, Jane, London, 


** [Improvements in cartridges for breech-loading fire-arms.”—A communica- 
tion from John Webster Cochran, New York, U.S. 
3188. WILLIAM ROBERT LAKE, Southampton-bnildings, Chancery-lane, London, 
“ An improved castor for tables, chairs, and other articles of furniture.”—A 
communication from Edward Ward Wilder and Simon Gardner Cheever, 

Boston, Massachusetts, U 8. 

3189, WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“ Improvements in breech-loading fire-arms.”—A communication from John 
Webster Cochran, New York, U.S. 

3190. WILLIAM CAMPION, Nottingham, and WILLIAM CAMPION, Sneinton, 
Nottingham, “ Improvements in knitting machinery.” 

3193. FREDERIOK RANSOME and HENRY BESSEMER, Queen-street-place, and 
ERNEST LESLIE RANSOME, Greenwich, Kent, ‘** improvements in the manu- 
facture of grindstones and other blocks or forme of artificial stone.”—1 1th 
November. 1867. 


3194. JOHN @LOWES BAYLEY and DANIEL CAMPBELL, John-street, Adelphi, 
London, “ Improvements in fire lighters and fire revivers.” 

3195. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, London, 
“ New and useful improvements in lubricating boxes."—A communication 
from Isaac Pennington Wendell, Philadelphia, Pennsylvania, U.S. 

3196. HENRI ADRIEN BONNEVILLE, mg Bayswater, London, 

in for ag bricks, tiles, or other 
tuasta "—A communicati. n from John North, New To, U3. 

3198. WILLIAM HENRY CRISPIN, Marsh Gate-lane, Stratford, Essex, “ Im- 
provements in the manufacture of artificial fuel.” 

3200. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, ‘‘ Improvements 
in furnaces or heating apparatus.”"—A communication from Eugene Alex- 
andre ¥rederic Goguel, St. Etienne, France. 

3201. THOMAS EVANS, Walsall, 
facture of certain descriptions of buckles.” » 

3202. MARCUS BROWN WESTHEAD and ROBERT SMITH, Manchester, “ Im- 
provements in arranging tapes, or other narrow fabrics, in boxes or other 
receptacles for use.” 

3204. .Z0S ANTOINE BADI®S, Paris, “ Improvements in bungs for casks, tuns, 
or other similar vessels for containing liquids.”—12th November, 1867. 
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| 3210 FREDERICK ANDREW and ELLIS WHITTAKER, Harphurney, near Man- 


t 


chester, “Improvements in printing rollers used for printing colours on 
hanks of yarns or threads.” 

2212, ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘“ Improve- 
ments in tubular boilers."—A communication from Louis Barret, Boulevart 
St. Martin, Paris. 

3214. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 

“Improvements in breech-loading fire-arms.”— A communication from 
Samuel Norris, @pringfield, Massachusetts, U 8S. 


| 3216, ROBERT ADAMS, Forest-hill, Surrey, ‘‘ Improvements in breech-loading 





fire-arms.” 
3218. EDWARD MADGE, S Gt “Imp 
ing meta! piates to rolls. "mb 3th November, 1867. 


d apparatus for feed- 





Inventions Protected for Six weno A the Deposit of 
Gomplete Specifica 

3220, PETER EDWARD BLAND, St. Louis, sn "va. -. “New and useful 
machinery for making, drying, and burning bricks and tiles, applicable in 
part to baking potiery ware.” — 13th November, 1867. 

3271. KENELM JOHN WINSLOW, Montpelier-road Middlesex, 
“An improved method of conveying rotary motion to axles.” "ml Sth November, 
1867. 





Patents on which the Stamp Duty of £52 has been Paid 
2888. JAMES PETRIE, Rochdale, Lancashire, ‘Steam valves.”—18th November, 


1864. 
2905. STEPHEN yoy Headstone Drive, Harrow, Middlesex, “ Vent pegs.”’ 


—2Iist November, ' 
2914. VAULIN th GAY, Paria, “ Machinery for excavating.”’—22nd 


November, | 864. 

2926. JOHN SACHEVERELL Grpson, Liverpool, ‘‘ Transmitting motion.”—23rd 
November, 1864. 

2985, a ~ meer agg Seeneren, Lewis, Ross, ‘‘ Preserving ships’ bottoma, 
ec.” vember, 

2910. GUSTAV parma , = Prussia, “‘ Manufacture of pockets.” —22nd 
November, 1864. 

2912. JACOB SNIDER, jan., Strand, London, “ Breech-loading fire-arms.”—22nd 
M or, 1864 

2917. ROBERT MORRISON, Newcastle-on-Tyne, ‘‘ Steam hammers.”—22nd 
M , 1864, 

2995. THOMAS HARRIS, Calne, Wilts, “ Rooms for preserving meat, &c.”-~1s¢ 


December , \864. 
af JOHN GRUNDY, Tyldesley, Lancashire, “‘ Heating rooms,”—-2544 Vovem- 
, 1864, 


Patents on which the Stamp Duty of £100 has been Paid. 
2862. ROBERT JOBSON, Dadley, Worcestershire, ‘‘ Moulding earthenware, &c., 
articles.” —22nd November, 1860. 





2867. GEORGE EDWARD DERING, Lockleys, Welwyn, Herts, “ Permanent 
2065" Davin Aun ‘plete bewwtintn, WRB, “Regulating the flow of 
VID AULD, Ww the flow 
fluids."—29nd November, 1860. E 
. BARTHOLOMEW B Bow-atreot, Westminster, “ T. and 

cases for the same ”_ 93rd November. 1867. tes 

2886. JOHN HENRY JOHNSON, Lincoln’: s-inn-fields, London, “ Sewing machines.” 
—24th November, 1860. 

2889. JOHN FOWLER, jan. ROBERT BURTON, and DAVID ome, Leeds, York- 
shire, ‘‘ Raising and hauling weights "— 24th November, | 

2907. JOHN SHAKESPEARE MANTON and THOMAS /SiIP, \ *Com- 
positions useful for many purposes in congection with the arts and manufac- 
tures.”’—26& November, 1860. 





Notices of Intention to Proceed with Patents 
- FREDERICK WILKINS, York-buildings, Adelphi, London, ‘' Improvements 
in apparatus for producing or increasing the light or heat from carbonised 
atmospheric air, gas, or gaseous mixtures by the use of hydrocarbons, oils, 
os other inflammable liquids, or any mixture thereof.”—12th July, 


conn Geemsee Drury, Thorne-street, Wandsworth-road, Surrey, and CHARLES 
WESTRUP, Old-street-road, “ Improvements in the means of indicating 
numbers and names on doors of private houses ” 

2069. JOHN ScoTT, Oxford-street, sore, bag “ Improvements in fire-escapes, 
the same being suitable for dt ding mines or other deep 
places, and at other times convertible ‘a a piece or furniture, such as a 
couch, ottoman, chair, table, or other similar article.”—13¢h July, 1867. 

2072. ISHAM Baaas, High Holborn, London, “ Improvements in the construc- 
tion of washing basins and other utensils for holding liquids.’ 

2076, JOHN MUIR HETHERINGTON, Manchester, and ROBERT WALKER P1r- 
FIELD, Bviton, I in hinery for prepartug and 
spinning or doubling cotton and other fibrous materials.” 

2078. ALFRED BUCKINGHAM IBBOTSON, Sheffield, Yorkshire, “ Improvements 
in the means or mode of ventilating the inte:ior of railway carriages, cabins, 
and holds of ships, and other enclosed spaces.”"—-A communication from 
Signor Vecchj, Turin, Italy.— 5th July. 1867. 

2082. FREDERICK BEIOLEY VALLANCE MHanover-terrace, Regent's Park, 

, * improvements in lamps for burning hydrocarbon, essential, and 
mineral oils, alcohol, ether, turpentine, and other spirits, animal, and vege- 
table oils, and other inflammable liquids.”—A communication from Louis 
Auguste Chobert, Nanterre, Seine, France. 

2083. HENRY GRATTON DUNN, Durham-terrace, Camden-grove, North Peck- 
ham, Surrey, “ A new apparatus and method for the saving of life and pro- 
perty from fire.” 

2085. Grorae WATKIN HaYEs, Hemel Hempstead, Herts, “ Improvements in 
machinery for making 

2090. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, London, 
“Improvements in brushes.”—A communication from Henry Rosenthal, New 
York, U.S.—16th July, 1867. 

2094 GEORGE WEEDON, King-street, Soho, London, ‘‘ Improvements in knife 
cleaning machines.” 

2095. JAMES sCHOFIELD and JOSHUA CALEB DAWSON, Leeds, Yorkshire, 
“Improved meaus and apparatus for ‘ malting’ or drying barley, part of 
which means and is al licable to other pu p ses.” 

2098. GEORGE HENRY DAW, Threadneedie-street, London, ** lmprovements 
in cartridge pouches or carriers.”—A communication from Clarence Blake, 











Boston, U.s. 

2101. JOHN RUSSELL SWANN, Leith-walk, Edinburgh, “ Improvements in 
steam enines.”—17th June, 1867. 

2105. WILLIAM. BARNINGHAM and JOHN THOMPSON, Pendleton, Lancashire, 
* Improvements in machinery for bending, straightening, and punching rods, 
bars, and other articles of metal.” 

2106 ALEXANDER MORTON, Glasgow, ae eyny * N.B., “ ma te ae in 
the latera! action or induction of fluids, and in the 
employed therefor.” 

2112, RALPH THOMAS BRADBURY and THOMAS BOTTOMLEY, Saddleworth, 
Yorkshire, * Improvements in carding engines” 

2113. ADAM PATON, Leeds, Yorkshire. “ Improvements in letter-press and 
lithographic printing machinery.”—18th July, 1807. 

2114, JAMES HARGREAVES, Appleton-within-Widnes, Lancashire, “ Improve- 
ments In utilising certain materials or products obtained during the manufac- 
ture of steel and iron.”— 19th July, 1867. 

21.0. KENNETH HENRY CORNISH, St, Mary Axe, London, * Improvements j n 
entrenching toois, to be carried on the stocks of fire-arms. 

2123. CHARLES FREDERICK WHITWORTH, Saddieworth, Yorkshire, ‘‘ Improve- 
ments in apparatus for preventing accidents at junctions, crossings, and 
sidings of railways.” 

2124, ARNOLD BUDENBERG, Manchester, ‘‘ Improvements in joints of pipes or 

tubes."—A communication from Bernbard August Schaffer and Christian 
Fredrich Budenberg, Buckau Magdeberg, Prussia. 

2129. WILLIAM POTTS, Handsworth - 
ratus for suspending pictures and other articles.”—20¢h July, | 1867. 

2132. THEOPHILE AUGUSTE BREITHAUPT, Passages des Petites t-curies, Paris, 
* Certain ol ring extract and omnence of hop, to be sub- 
stituted for the plant itself in the making of beer.” 

2123. HENRY LEA, Birmingham, “ Improvements in taps or valves.” 

2133. DAVID WELSH, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in looms 
for weaving.”.—22nd July, 1867. 

2151. WILLIAM — pete we City-road, London, “‘Improvements in 

the A communieation from Florentin Aubey, 








D appa- 








Bordeaux, France. pao July, 1867. 

2160. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Improvements 
in the construction of mould boards for ploughs.”—A communication from 
Leman Philander Rider Munson, Ohio, U.S. 

2161. ALEXANDER WILSON, Cyclops #teel and Ironworks, Sheffield, Yorkshire, 
** Improvements in the casting of ingots.” 

2166. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, ** Improvements 
in the manufacture of cast steel and its derivatives.”—A communication 
from Emile Martin and Pierre Emile Mactin, Paris. - 25th July, 1867. 

2184. THOMAS JONES, Bir in lock and latches.” — 
27th July, 1867, 

2208. BENJAMIN DOBSON, Bolton, and JAMES COCKER, A, near 
Oldham, Lancashire, “ improvements in hi for sp 
—3ist July, 1867. 

2261. CONSTANTINE DE NEGRI, Belsize-road, St. John's \WWood, London, “ Im- 
proved machinery for reducing wood to shreds to be used in the n.anufacture 
of paper pulp.”—5th August, 1867. 

2273. FREDERICK RYLAND, W ** Improvements in 
pulleys for suspending window frames, ‘and for other like purposes.” —6th 
August, 1867. 

2293. FREDERIOK JULIUS SEYMOUR, Southampton-buildings, Chancery-lane, 
London, “ An improved case or box for holding twine or cord.” 

2296. RICHARD HEATHFIELD, sirmingham, “* imp in the fi 
ture of cut nails.*—A communication from John Henry Geary, Fairhaven, 
Massachusetts, U.S.—9th August, 1867. 

2429. WILLIAM EDWARD NEWTON, Chaneery-lane, London, “An improved 
fastening for paper bags aud paper parcels.” —A communication from Charles 
Edwin Atwood and George Warren Davies, New York, U.8.—24th August, 














2553. JacOR EICHHORN, Delahay-street, Westminster, ‘‘ Improvements in 
furnaces for melting iran and other metals, and for smelting ores "—Partly a 
communication from Heinrich Krigar, Hanover, Prussia.—9th eptember, 
1867. 

258|. JOuN BALPOUR MELDRUM, Dundee, estes, N.B., “ Improvements in 
printing textile fabrics.” —\2th September, 186: 

2592. FREDERICK ARTHUR FAGET, Sy York-buildings, 
Adelphi, London, “ Improvements in preventing the deviation of the com- 
passes of iron or steel sbips."—13th September, 1867. 

2614, THOMAS BELL, Hampstead Middlesex, “ improvements in treating the 
oxide of trou residues of gas, purifying inorder principally to extract sulphar 
therefrom, "— 17th , 167, 

2623. WILLIAM WHARTON BURDON, Newcast!e- hoy" -Tyne, “A new or im- 
proved process o: bleaching vege:able fore.” —18th September, 1867. 

All persons having an interest in opposing any ane of such applications 
should leave particulera in writing of their objections to such application at 
the office of the Commisioners of cua, within fourteen days of its date, 


List of Specifications Published during the week ending 
? 23rd November. 1867. 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for THE 
EMGINRER, at the office of her Majesty's Commissioners of Patents. 


Class 1—PRIME MOVEBS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
. Chancery-lane, London,“ Steam generators.”—A com- 
munication. Dated 5th April, 1867. 


This invention relates to improvements in that class of steam generators in 
which water in small quantities is injected and thrown on to the heating sur- 
face, and in the midst of steam previously generated, as distinguished from 
steam boilers which contain a body of water sufficient to cover the heating 
surface. One of the leading objections to the introduction of that class of steam 
generators to which this invention relates has been the want of durability due 
to the deteriorating influence of unequal heat. In ordinary steam boilers the 
whole of the heating surface is covered with water, which, by circulation, 
rapidly carries off the heat and maintains a nearly uniform temperature, but 
as the heating surface in that class of generators to which the present invention 
relates is not covered with water, and as the water is only introduced in small 
quantities, and does not cover the whole surface, that portion of 
which is directly acted upon by the fire overheated, and is thereby 
unduly expanded and contracted, This unequal aid 
soon destroys the generator. This objection is avoided by ge a rotary 
motion to the generator, so as to heat every part of its circumference to an 
equal temperature, and so connecting it with the means for introducing the 
water that every part of its heated surface performs an equal portion of duty in 
generating steam. The overheating of any one part of the surface is thus 
avoided, and unequal expansion and contraction, and the resulting rapid 
deterioration prevented, whilst, at the same time, a given amount of steam 
may be generated with considerably less surface than by the modes heretofore 
uggested. 








Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

927. W. EASTERBROOK Kilburn, “ fone and controlling railway points and 

signals.” Dated 29th March, 1 

The patentee claims the means dsecribed for locking the catch rods or spring 
han levers, instead of the main levers used in railway signal apparatus, and 
in such manner that the catch rods shall be secured as required in their re- 
spective notches, substantially as described and illustrated in the drawings. 
943. E. S Jones, Liverpool, ‘Apparatus for rowing boats in water.”—Dated 

20th March 1867. 

The patentee claims enabling the rower or rowers to sit facing the bow 
wh Ist pr pelling the boat ahead by the mechanism or arrangement of parts 
described, or any modification thereof, the said mechanism or arrangement of 
parts consisting, substantially, of a rowlock or rest for each oar, formed or 
placed on the outrigger, or ou, over, or near, the gunwale of the boat, on the 
side thereof opposite to that on which the blade of the oar enters the water, 
and a lever and weight, an elastic band or ring, or their equivalent, acting on 
the oar outside the rowlock’ or rest to hold it in equilibrium. And he also 
claims the jointed oars, constructed substantially as set forth, for rowing boats 
jn the mode described 





Class 3.—F ABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, &c. 

914. W. Woop, Monkhill, near Pontefract, Yorkshire, “ Machines for washing, 
beating, grinding. or reducing rags, and other fibrous substances, into paper 
pulp, and into fibres for yarns '’— Dated 2sth March, 1867. 

These improvements c nsist, First, in using toothed or serrated blades or 
beaters in lieu of straight and even ones, both in the revolving cylinder and in 
the plates or box of fixed blades, the teeth or projections in the blades or 
beaters of the cylinder being arranged to pass between the teeth or projections 
of the fixed blades when so desired, and when the cylinder is let down low 
enough The ‘mprovements also consist In making the blades and beaters, 
whether they are plain and straight, or toothed or serrated and grooved, of 
east iron, steel,or other cast metal or alloy. Tne improvements also consist 
in casting the beating bars, whether they are plain or toothed or serrated and 
grooved in groups of two or more. The improvements in machines for grinding 
rags and other fibrous substances into shoddy and mungo, or woullen or other 
fibres, for the manufacture o' yarns and cloth, consist in making the teeth ova! 
or flat. sided instead of round, and in placing the narrow face of the tooth first, 
wheret y it is much stronger and more effective. The improvements in these 
mach nes aiso consist in making the teeth of cast iron steel, or other suitable 
cast metal. The improvements also consist in making the body, or carrying 
part of the swift, entirely of iron or metal, in lieu of the composite wood and 
iron bodies now built up. 

923, J. G. TONGUE, Southampton-buildings, Chancery-lane. 
ments in lace. warp knitting, or other similar hii y for 
4 looped and fast-knotted fabrics.” —A communication.— Dated 29th “March, 

8o7. 
This invention cannot be described without refe to the drawing: 


» London, “ Improve- 
ti 











Class 4.~A GRICUL TURE. —None. 
Class §—BUILDING.— None. 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 
901. J. WERNDLE, Steyr, Austria, “ Breech-loading fire-arms.”—Dated 27th 
March, 1867. 

' The patentee claims the employment of a closure or piece for closing the 
breech, con-isting of a block having a recess at a part of its surface, and turning 
in a seal, wherein it turns or works on, or as ifon, an axis lying in the longitu- 
dinal “trection of the barrel, so that the said turning or closing piece, when 
worked in either direction, always remains in the seat in a line with the longi- 
tudinal direction of the barrel, substantially as descri 
903. W. R. DAWs0%N, Homerton, and J B. DAvViEes, Lambs’ Conduit place, 

London, “ Covering and protecting ships, forts, &c.”—Dated 28th March, 
1867. 

This invention consists in the employment of woven or interlaced iron, or 
other suitable metal, for forming an iron or metal netting for the protection of 
ships and forts.— Not proceeded with, 

913. W. CLARK, Chancery-lane, London, *' Breech-loading fire-arms,”—A com- 
munication — Dated 28th March, 1867. 

This invention relates, principally, to sporting guns, This description of gun 
may be divided into two distinct classes, viz., First, those in which the cart- 
ridge is exploded by a pin; and, Secondly, those in which the explosion is 
effected at the centre of the cartridge. Each of these descriptions of fire-arms 
can only be used with the cartridge adapted for it. and the object of the present 
invention is to obviate this by adapting the gun to cartridges of both kinds, 
viz., those acted on by a central striker, or by a pin in connection with the 
hammer, so that in this manner either kind of cartridge may be used. For 
this purpose the inventor disposes a percussion striker in the solid part of the 
breech in rear of the barrel, which takes effect by the falling of the hammer. 
Ths striker moves horizontally in a line with the barrel, instead of being 
inclined, as vsual. The Second part of the invention relates to an improvea 
cartridge extractor, which is very simple in its action, and is operated by the 
drop motion of the barrel. This cartridge extractor is formed of a sliding 
piece, one end being bent at a right angle. On the drop motion of the barrel 
taking place this return piece comes in contact with an inclined plane in the 
metal of the breech below the barrels, which causes it to move to a sufficient 
— to withdraw the end or the cartridge from the barrel.—Not proceeded 
with, 


Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upnolstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, dc. 

992. E. H WALDENSTROM, Manchester,“ Miners’ safety lamps."—Dated 3r 
April, 1867. 

This invention consists in the novel employment and use of a small lever 
supported and having its fulcruin on the top cover or body of the lamp enclosed 
within the gauze covering. This lever is constructed so that its extremity on 
one side of its fulerum will be capable of describing a segment in the direction 
of the burner that would pa-s through the midst of the wick; the opposite end 
Of this lever is very slightly extended beyond its fulcrum, the front edge surface 
of which is provided to receive the end of a curved spring, the said spring 
being securely attached to the frame of the protecting gauze. The ordinary 
burver or guide for the wick is provided with a transverse narrow slot near the 
top in the same plane in whiciu the aforesaid lever moves. Thus, when the 
lamp is lit, and the gauze cover is being screwed on to the body of the lamp 
for protecting the flame, the af spring hed to the frame of the 
gauze passes by the short end of the lever secured to the body of the lamp; but 
should a reverse direction be attempted the spring is brought into contact with 
the prepared short end of the lever. which instantly forces its long or opposite 
end into the slot provided in the burner aforesaid, which, if the lamp be still 
burning, is locked or prevented from going any further by reason of its contact 
with the wick, so that if it be required to legitimately open the lamp the wick 
must be drawn into the burner below the aforesaid slot by means of 
ordinary wire employed for feeding, the effect of which upon the lamp will 











Includin Special Chemical and Pharmaceutia! Preparation, Fut 
and Laghting M si eihinn Docun, Oak Preservation of Food, 


, Dyeing, Calico-Printung, Smelting, 
Biad Fonery mong ey = Paint, em Manures, &c. 


935. J. BIRD, Eagueereired Connaught-square, and J. BIRD, 
Laurence -hill, Lenton * Manapumene of enteteied us '—Dated 
29th March, 1867. 


The patentee claims moulding blocks of artificial fuel with slots or slits 
through them. Also manufacturing artificial fuel from powdered coal, coke, culm 
or peat, and powdered resin, or dried pitch, mixed with a paste made from rye, 
wheat, maize, or other glutinous meal. 

944. reas, aan , “ Blast furnaces or cupolas.” —Dated 30th March, 


This invention relates to a new method for smelting iron from the ironstone, 


tructs a passage 

outer brickwork under the bosding and above the jevel of the dam; from this 
passage is a number of perfvrations into the interiér of the furnace ; the blast 
is let into this passage und through the perforations, and thereby spreading 
over the whole surface of the furnace. By this process great advantage is 
derived, as the passage around the furnace acts as a heating stone, and thereby 
& greater degree of heat is attained before the air or blast passes through the 
perforations into the interior of the furnace. The improvements also consist in 
@ method for drying or calcining the ironstone before entering the furnace. 
To effect this the inventor constructs at the top of the furnace vertical gratings 
with valves at the dip; pact ete mete the grating ; the gases 
and heat from the furnace ascend through the grating, and thereby dry or 
calcine the stone, as may be found necessary. The valves at the dip of the 
grating are constructed for the purpose of discharging the stone from the 
grating into the interior of the furnace.—Not proceeded with, 

948. R. H. COLLYER, Dundee, “' Treatment of flax, hemp, jute, China grass, éc.” 

—Dated 30th March, 1867. 

This invention relates to subjecting the fibre for the time to be treated 
successively to the action of separate solutions in troughs or receivers for the 
purpose of facilitating the loosening and separation of the resinous and 
gummy matters combined with them, and thereby of softening and opening 
out the fibre into minute filaments. For this purpose the fibre to be operated 
upon is held by one end of it in suitable holders, which have a jigging or short 
vibrating motion given to them, so as to agitate the fibre in the liquid. The 
holders may have this motion imparted to them by hand or by suitable 
mechanical means, but the inventor prefers to use the apparatus for which he 
dated the 20th March, 1867 (No. 801). He 
also prefers to act upon the fibre by six or more successive liquids. ‘The first 
liquid being a strong caustic and hot alkaline solution, whilst the second is 
simply hot water; the third a weak acid solution; the fourth a solution of an 
alkaline carbonate ; the fifth an acid solution ; and the sixth aa alkaline 





solution with which may be added soap or glycerine or other matters. - Not 
proceeded with 


992. W. E. NEWTON, Chancery-lane, London, ‘‘ Manufacturing ice, &c.”—A 
communication.— Dated 30th March, 1867. 

This invention consists, First, in compressing carbonic acid or other gas into 
a liquid state, then bringing such liquid into contact or vicinity with water or 
other material to be d, and then reli e so that the 
liquid carbonic acid or other gas may return to its gaseous state. The material 
in its gaseous state is then collected and returned to the pump or compressing 
apparatus, and again compressed and used as before.—WNot proceeded with. 

955. G. HIGGINSON, Preston, “‘ Producing opaline pictures into china, glass, 
&c.” Dated 30th March, 1867. 

In performing this invention the inventor takes any surface of the above 
description, and by applying the following chemicals in v+rious proportions, 
determined by the nature of the article he produces, photographic pictures struck 
into the surface of any of the above without film (so objectionable), and in so 
permanent a manner that they cannot be removed without scouring with emery 
or some such cutting agent, and these impressions are so permanent that thcy 
are not in the least degree injured by any light or atmosphere as in other cases. 
The chemicals he uses and applies iv various proportions, as required, are salts 
of uraniuw, pyrogalic, galic, nitric and citric acids, cyanide, silver, iron, and 
zinc, the application is made and the usual photographic operations are goue 
through. —WNot proceeded with. 

965. C. D. ABEL. Southampton- ed fori Chancery- lane, London, “ Composi- 
tions for treating fluids i for inating purposes.” —A communica- 
tion.— Dated \st April, 1867. 

This invention consists in a preparation of alkali mixed with resinous gum 
and camphor, or either of them, which is to be mixed with hydrocarbon oils, or 
their products, known as benzine, naphtha, and — when u~ xed as burning 
fluids for illuminating purposes, for the purpose of ing their 
properties, and decreasing their volatility, so as to overcome the danger of 
explosion arising from the formation of hydrogen gas or gaseous vapour which 
is evolved from these hydrocarbons at alow — of heat.—Not proceeded with. 
968. C. E. BROOMAN, Fleet-street, London, *' Producing surfaces in relief or in 

intaglio for printing, &c.”—A communication.— Dated lst April, 1867. 

This invention comprises two distinct features : First, the ae tae ofa 
photographic image into a matrix obtai by |, Seco 
the production with this matrix either of impressions with inks 9 any colour 
upon paper, textile fxbric, glass, ceramic ware, wood, stone, and metal, or of 
countertypes in relief, or in intaglio or any metal, or of engraved blocks for 
printing.—Wot proceeded with. 

974. H. A. BONNEVILLE, Bayswater, “ Means of readily igniting fuel.” —A com- 
munication.— Dated 2nd April, 1867. 

The patentee clains the use fur the lighting of fires in furnaces, ovens, stoves, 
fire-places, and such like of the grainless ears or husks of Turkey or Indian corn 
or maize, generally known by the name of corn cobs, previously prepared with 
oil of pretroleum or turpentine, or schist oil, or other heavy oils, and combined 
with any resinous substance or matter, but preferably with resin or naphthaline. 
$79. J. STORBY, and W. E. BICKERDIKE, Lancaster, and W.E WILSON, Mile 

End, * Bronzing metallic and other surfaces.” — Dated 2nd April, 1867. 

It is well known that al) the dye stuffs produced from aniline,such as roseine 
or magenta, aniline or phenyl, biues and violets, all the violet and green dyes 
produced by the action of the lodides of the alcohol, and betor alcoho! radicals 
upon rosaniline, possess a brilliant bronze-like lustre in the solid state. This 
new method of bronzing metallic and other surfaces consists in the application 
of solutions, more or less concentrated, of the above named dyes in alcohol or 
other volatile solvent to polished surfaces, such as iron, steel and other metals, 
papier m4&che and paper rended impervious by means of varnishes, or other well 
known means, porcelain, slate, enamelled leather, bone, ivory, and wood, when, 
by the evaporation of the solvent, either at the ordinary or an elevated tem- 
perature, a film of the solid dye oe pe — upon the surface presenting its 
characteristic lustre.— Not proceeded 
930. W. E. NEWTON, Chancery-lane, rol “Centrifugal sugar machines.” —. 

communication. — Dated 2nd April, 1867. 

This invention consists in the employment of a circular partition placed 
within and concentric with the revolving cylinder of the machine, and composed 
like it of wire cloth, or other perforated material, by which means the sugar 
is kept near the periphery of the cylinder, so as to insure the full benefit of the 
centrifugal force generated by the rapid rotation thereof. The invention also 
consists in the employment of a circular platform for the bottom of the vessel 
and a lid for the top, both of which are provided with a circular flange for the 
purpose of retaining the partition in its place. The hine as thus 
may be used either for purifying or raising the grade of raw sugar by the ap- 
plication of steam, or washing with warm or cold water, or for drying it after 
it has undergone the processes of boiling and granulating, as in the usual method 
of refining.— Not proceeded with. 

997. P. SPENCE. Newton Heath, Lancashire, ‘‘ Separating rinc from certain ores 
or minerals.” — Dated 3rd April, 1867. 

This invention relates to those ores or minerals which contain blende or sul- 
phide of zinc in combination with galena of lead, as for instance the mineral 
kn. wnin Anglesea as bluestone, the object being to render the said ores or 
minerals more suitable for smelting, as zinc ores are usually smelted. As they 
are found the lead cannot practicaily be separated by mechanical means, and it 
renders the ore of less value for the extraction of zinc owing to its liability to 
slag in the retorts. The patentee therefore first extracts the lead by the solu- 
tion, and then manufactures the zinc inthe usual manner. 


998. J. A. BOUCK, Manchester, “ Burning petroleum, &c.”—Dated 3rd April, 
1867. 


This invention consists in injecting petroleum, creosote, gas tar, or other such 
fluid bodies, capable of being used as fuel, from the fire-bars or perforated tubes 
on “4 coke, coal, or other substance capable of sustaining heat.— Not proceeded 
wit 




















Class 9.—ELECTRICITY.—Nonz. 


Class 10.—MISCELLANEOUS, 
Including all aedbatee net ae under the preceding heads. 
terrace, Bayswater, “ Brooms.”—A com- 
This invention cannot be descrived without reference to the drawings. 
, London, “ Breech-loading needle 








guns.” — Dated 30th March, 1867. 

This invention relates to certain | in the truction of hreech- 
loading needle guns, whereby rapidity of firing s effected, and s saving in the 
number of movements afforded, and also in the manufacture of the cartridges 





to be used in such improved guns, or in any other needle guns. The inventor 
Proposes to form the breech with an open space, and toil it in with a breech 
plug which moves upwards and downwards with a parallel motion, w wach to 
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, and releases the needle 
which is then propelled rapidly gues into the cartridge, for it is evident 
that, although the two springs are equal when in a neutral position, yet that 
when the rear spring has the greater power, and forces the needle against the 
action of the fore spring, but after penetrating the c :rtridge, the needle shaft 
rtridge by the action of the fore 
spring which then exerte its power. 
the Prussian needle gun, where the needie remains in the barrel. The slizhtest 
amount of penetration of the needle will suffice to ignite the ignition substance ; 
it is therefore not necessary for the needle to penetrate completely through, as 
Prussian e, thus preventing all chance of the breaking 
cartridge consists chiefly of the ceto- 
in the arrangement or placing of the 
same. The ignition substance is poe of the following ingredients, viz.:— 
chlorate of potash, 20 parts by weight; picric acid, 5 parts by weight; amor- 
phous phosphorus, 4 parts by weight; tersulphide of antimony, | part by 
weight. We cannot here give space to the whole of the details of this inven- 
tion.— Not proceeded with, 


967. J. HARKER, Great Driffield, Yorkshire,“ Expressing oils and fatty matters.” 
—Dated \st April, 1867. 
This adodk cannot be described without reference to the drawings. 
969. fo PRETICE, New York, U.S., ‘* Machinery for making cigars.” —Dated \st 
ipril, 1867. 
This invention cannot be described without ref to ~ ing 
977. = J. and A. MEYER, Paris, “ Tank locomotive engines.” —Dated 2nd April 
7. 


In performing this i tion the patentees propose to combine a system of 
locomotive engine—they could almost say of an optional power—carrying its 
supply of water and fuel, being of the lightest possible weight per unit of power, 
that is to say per unit of heating surface—carried by such a number of axletrees 
~- the load carried by each one would not exceed the minimum load required 

of the rails, say, for instance, eight to ten tons for the main 
fee of the present day, and seven, four, or even three tons for the secondary 
lines with light rails, te said engines utilising their whole weight for adhesion, 
without, however, compelling more than six wheels to a common angular 
motion, and, finally, having the apaces between the parallel axletrees sufficiently 
restricted to permit the whole engine to run easily over the sharpest curves of 
150 yards of radius. The patentees have carried their plan into effect by the 
hinging, or “l’articulation” principle, that is by dividing the engine into 
two groups independent of each other and from the single boiler carried by 
them, both of them being capable not only of horizontal but also of vertical 
motion, so as to follow freely and independently both the longitudinal and 
transverse variations of level of the permanent way. 
978. W. R. LAKE, Southampton-buildings, Chancery-lane, London, “ Manufac- 
— boxes from sheets of paper.”—A prenes dne Ty —Dated 2nd April, 

The object of this invention is to perform in a cheap and efficient manner 
the work of cutting out and forming boxes at one operation. The die on which 
the blank of paper or other material is cut, and which afterwards shapes the 
said blank into a box, is preferably of a rectangular, four-sided form, but may 
assume other figures for different shaped boxes. The said die is made hollow, 
and its sides are of the thickness of the height of the sides of the box to be 
formed, and i:s corners are cut out, its face presenting the outline of the blank 
for the box. The block to which the knives are screwed is just the shape and 
size of the exterior of the die above named, and to each of its sides a knife 
is screwed which projects up above the face of the said block, the edge being 
rounded off at the ends to insure its perect cutting. The edges of there knives 
fit closely to and slip over the die, cutting off the blank to the proper form. 
There are also rectangular knives affixed at each corner to cut out the corner 
pieces to form the sides of the box. The centre part of the block is raised into 
the form of the box, with a space all round it sufficient for the die to enter when 
the said block shuts down over it. When the said cutter block and die are 
used they are put into an ordinary cutter press, which moves the cutter block 
up and down the stationary die, the press being worked by any suitable power. 
The material for forming the box being properly fed in between the cut er 
block and die, the former descends upon the same, and cutting off a blank 
therefrom descends until the face of the die enters the recess around the centre 
of the block and turns up the edges of the blank forming the box When the 
cutter rises the completed box falls down through the dic, which is flared to 
assist the operation.—Not proceeded with 
oo = B ae, Islington, “ Artificial flowers and foliage.”—Dated 2nd 

J H7. 

These improvements have for their object to form the petals of flowers and 
foliage of plants in such a manner and of such substances as will cause them to 
expand on the application ot damp, and present the appearance of growing and 
flowering plants. ‘lo this end the inventor forms the petals and leaves of the 
pith of the elder or other plants ing such subst ; the outer bark 
must be carefully removed from the pith, which may then be dyed of any 
desired colour suitable for producing flowers of the required tint. The dyed pith 
is then compressed by means of a press, after which it may, if desired, be dyed 
again, and again compressed. The. petals of flowers or foliage of plants are 
formed from these pieces of dyed and compressed pith by cutting off thin 
slices at different angles, so as to obtain different forms. The petals and foliage 
ng then bound together by means of fine wire or other suitable material, so as 

to give the form of a closed flower or foliage bud, and this thin or fine wire 
may be covered with some textile material, such as fine tape, ribbon, or thread 
dyed of the proper colour, as in the manufacture of ordinary artificial flowers. 
—Not proceeded with. 
982. J. SHANKS, Arbroath, Forfarshire, ‘‘ Cutting the hair off horses, &c."— 
Dated znd April, 1867. 

This invention consists of a metallic or other framework provided with a 
handle by which the operator hoids it; or it may be held by a strap like an 
ordinary ‘‘ horse brush.” The framework is also provided with rollers on 
which it rests, and is rolled over the surface from which the hair is to be cut. 
The lower part of the framework carries a cutting cylinder, the cutting surface 
being formed of helical or other shaped knives, and an edge or plate extends 
across the machine or framework against which the knives of the revolving 
cylinder act, so that when the machine or apparatus is advanced forward the 
hair comes in contact with the revolving cylinder and plate, and is clipped. 
The cutting cylinder is caused to revolve by gearing aciuated by one of the 
shafts of the carrying rollers, and it is fitted in adiustable bearings so that the 
— or coarseness of the cut may be regulated at pleasure.—Not proceeded 
983. J. MAHLER, Obergrund, Lucerne, ‘* Coverings for internal walls and sur- 

Saces.” —Dated 2nd April, 1867. 

The patentee claims the manufacture of wooden hangings or coverings for 
walls and other surfaces in the form of long lengths, * pieces,” or rolls ready 
for use in the manner adopted for paper hangings by joining together two or 
more lengths of thin wood veneer along a broken or irregular line, and 
— such hangings by a backing of paper or woven fabrics, as de- 
ser! 

985. W. CLARK, Chancery-lane, London, “ Bathing apparatus.”—A commun - 
cation.— Dated 2nd April. 1867. 

This invention cannot be described without refi to the drawings. 

986. W. CLARK, Chancery lane, London, “ os letters and manuscripts,”— 
A communication.— Dated 2nd April, 18 

According to this invention, in order to _ several copies of letters or 
other documents after leaving the copying press, the copy is subjected to the 
vapour of liquid ammonia, which immediately causes the writing to appear. — 

‘ot proceeded with. 














990. pe PICKERING, Stockton-on-Tees, ‘‘ Raising weights, d-c.”—Dated 3rd April, 


aun iavention aa. oe — features, arranging and constructing 
oe of motion less than the «peed by 

which it is actuated, such to all machines where 
apes is required. The patentee makes it r4 the following manner :—He uses 
acommon chain pulley with sunken chamber in the periphery to receive the 
links of an endless chain ; on one side of this chain pulley he fixes a crank pin 
or +ecentric, and upon this crank pin or eccentric he fits a toothed wheel, which 
is made to revolve loosely upon the said crank pin or eccentric, and is made to 
revolve with the chain pulley also, thus describing the sun and planet motion. 
This planet toothed wheel is surrounding with two other internal toothed 
wheels, which are each half the breadth of the former wheel. These two orbit 
wheels he makes with one or more teeth, different in number, but each fitted 
80 as to allow the inner planet wheel to work therein. He secures one of these 
orbit wheels to the framework of the apparatus, the other runs loose upon the 
axle, and this axle is made to pass thruugh the frame. When he uses this 
improved purchase to a pulley block he also attaches a second chain pulley on 
the axle, and fixes it to the loose orbit wheel. A chain is placed over this 
second chain pulley, which will be used toraise weights. The power is obtained 
by the motion communicated to the first-named chain pulley running on the 
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1055..D. J. FLEETWOOD, Birmingham, ** Manufacture of spoons, forks, &c.”— 
Dated 9th April, 1867. 
jon has refe toa previous patent dated 20th September, 1865, 





axle, carrying round with it the toothed planet wheel, which gears into the 
aforesaid orbit wheels, the difference in the number of teeth in the orbit wheels 
gives a corresponding reduced speed to the second chain pulley. For a hoist he 
uses a dram of any required length in lieu of the second chain pulley. This 
drum will wind on the chain or rope in hoisting, and thus he makes a 

tion of hoisting block and winch. 

995. W. CLARK, -lane, London, ** Stopping the ears.”—A communication: 

—Dated 3rd April, 1867. 
This invention relates 





ts 
999. J. W. ScoTT, Worcester, ‘‘ Needles.” Dated 3rd April, 1867. 
object of this ion is to 





needle or other article itself to pass thro 

ing or forming a hole in the thick end of the need’e or other article in the 

direction of the length thereof; this hole receives the thread, cord, braid, or 

other material which is passed into it, and is secured in any convenient 

manner. 

1000, G, E. VAN DERBURGH, Vew Racy hi! a Sor grinding, whetting, 
or purposes.” — . 

The eae claims, First, the combination of particles of emery or other 
gritty cutting materials into an artificial stone or substance for grinding, polish- 
ing, and other purposes by the vitrification or partial vitrification of any suit- 
able vitrescent flux previously intermingled with said particles, all substantially 
in the manner set forth. Secondly, the of sand or particles of 
emery, ground glass, or any suitable gritty or cutting particles, with an alka- 
line silicate, or with a mixture of clay with borax, or its equivalent, or with 
any other vitrescent flux, for the purpose of producing an artificial grinding and 
polishing stone by the vitrifaction of said flux under the influence of heat, 
substantially in the manner set forth. Thirdly, curing and hardening a plastic 
combination of gritty particles with a vitrescible flux, by first subjecting the 
same to a moderate heat until dry, and afterwards to the action of a higher 
temperature until a partial or entire vitrifaction of the flux is produced, sub- 
stantially as set forth. 

1004. J. H. BARKER, Leeds, ‘* Milling machines.”— Dated 3rd April, 1867. 

The patentee claims, First, an improved stop motion, the power required for 
moving the strap from the driving to the loose pulley being obtained from the 
knotted material in motion, and transmitted direct through the arrangement 
of parts shown and described to the driving belt. Secondly, a self-acting 
“setting on” motion, the action of which commences when the cause which 
has previously stopped the machine no longer exists; and, lastly, the com- 
bined arrangement for stopping and starting the machine, without confining 
himself to the precise details shown and described. 


1014. E. CASPER, Pouliry, London, ‘‘ Apparatus for extinguishing fires.”—A 
communication.— Dated 4th April, 1867. 

This invention relates to fire extinguishing apparatus known as the 
«* Extincteur,” in which carbonic acid gas is generated, absorbed by water, and 
the gaseous water employed to extinguish fire. By this improved method of 
construction the cork for closing the tube and the ramrod for removing the 
said cork are dispensed with ; a colander or perforated metal stopper is employed 
instead of the cork, the upper as well as the lower part of the tube being per- 
forated with small holes. When the said tube is filled with the proper chemicals, 
and is placed in its position inside the apparatus, the combination of the said 
chemicals with those held in solution by the water is effected g and 
gently through these tions.’ The gas is evolved slowly and regularly, 
the prepared water takes it up as it is formed, the sudden shock to the outer 
casing of the said appuratus is entirely obviated, and the object desired, namely, 
the through absorption by the fluid of the carbonic acid gas, is more effectually 
obtained.—Not proceeded with, 

1016. W. C. WEBBER, Midhurst, ‘Sussex, ‘* Feeding bottles.”— Dated 4th April, 
1867, 

The patentee claims the application of a thermometer to a feeding or other 
bottle, or to chemists’ bottles or vessels,’ for ing the Pp of the 
liquid contained therein, substantially as described. 

1018. H. Buss, M.D., High-street, Shoreditch, ** Construction of sea-walls, quays, 
jetties, dc. &c.”—Dated 5th April, 1867. 

This invention consists in fixing firmly to the floor of a river or sea shore, or 
elsewhere, of two parallel rows of iron foot rails. The p’ 
must depend upon the nature of theshore. The 
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of upright stile. 
Tails, which are also the tops of the aforesaid panels and 
stiles. The stiles are secured both to foot and top rails by bolts or otherwise. 
Transverse and oblique rods connect together and secure the panel walls 
position. These panel walls may be either verti 

each other, or inclined at any desired angle to 
thus be quickly added in succession after the foot rails are » 
secured by internal appropriate framing for 
water mark. Finally, the space included bet 
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1024, F. A. MOCQUARD, Marseilles, ‘‘ Gas burners.”—Dated 5th April, 1867. 
This invention consists in modifying ordinary gas burners to render 


the purpose of effecti 
employment of a chamber or receiver placed between the lower and the upper 
part of the burner, which chamber may at discretion be provided with a 
stopper. The lower part is provided with one or seyeral narrow openings to 
give passage to the gas and spread it over the receiver. This principle may 
also be applied to the portable burner.—Wot proceeded with. 

1026. S. MATTHEWS, Portsea, Hants, “ Combined force and lift pump.” —Dated 

5th Aprii, 1867. 

The object of this invention is to enable an ordinary pump to throw a con- 
stant stream of water with only one foot valve, and the invention is performed 
in the following manner:—To a suitablé casting or valve box containing the 
foot valve of the pump placed immediately over the suction pipe, the inventor con- 
nects three barrels, the area of the middle barrel equal to the combined 
area of the two outer barrels. The middle barrel is fitted with a ram, and 
the said barrel is fixed immediately over the foot valve of the pump; the other 
barrels are each fitted wita a bucket, and the rods thereof, as also that of the 
ram, are connected by their upper ends to a crosshead, the ends whereof work 
in guides, and to this said crosshead a connecting rod is attached communi- 
cating with any suitable prime mover. The kind of valve he proposes to 
employ is an equilibrium valve, well known by miners as the Cornish valve. 
Another important feature in this invention consists in adapting a hinged or 
sliding door to the valve when necessary. The barrels containing the buckets 
are connected together by a branch pipe so as to form one outlet for the flow of 
water. Theram and buckets move up and down together; the down stroke of 
the ram forces the water through the buckets, and the upstroke thereof forms 
@ partial vacuum in the barrels, by which they are again filled with water; at 
the same time the buckets are forcing the water out of their respective 
and by these means a continuous stream of water may be raised and thrown.— 
Not proceeded 


1027. W. ADAIR, Liverpool, “‘ Pumps.”— Dated 5th April, 1867. 
This invention consists in constructing, as hereafter bed, a double- 
acting pump, chiefly intended for use on board ship, but also applicable in 
mines, waterworks, fire engines, and for other purposes. The pump consists 
of a closed cylinder containing a spear box or plunger, of an open cylinder, and 
of a feed pipe inserted at the bottom of the cylinders and carried up either 
between them or outside, and having communication with the open cylinder at 
the bottom and with the closed one near its top, the whole being connected 
together. The plunger consists of two cup leathers placed back to back, and is 
attached to an ordinary pistonrod. The top of the closed cylinder consists of 
a metal cover fitting closely round the plunger rod, yet so as te allow of its 
slipping upon it when forced upward by the water to be discharged during the 
ascending stroke, at the conclusion of which it again descends to its ordinary 
position, and rests upon the flange or rim at the top of the cylinder. It there- 
fore acts both as a cover to the cylinder and as a valve to allow of the 
discharge of the water; it also does away with any necessity for x, 
inasmuch as the discharging nozzle is placed some distance above it. It is, 
consequently, always under water while the pump is working, and thas effects 
between itself and the plunger the necessary vacuum for the supply of water 
on the upper side of the plunger to be discharged during the upward stroke. 
1029. H. WILSON, Stockton-on-Tees, “ Cocks or valves for discharging water, &c.” 
~_Dated 6th April, 1967.” : 

In performing this invention the inventor forms the key or spindle of the cock 
or valve with a screw of quick traverse upon it, say double, treble, or quad- 
ruple, which works in a corresponding nut fixed in the barrel of the cock or 
valve. On the said key or spindle he fixes one end of a ; 

to 





features :—First, the invention refers 
the dies used in the above named 


blanks, the scrap ved by a subsequent 
Secondly, this invention refers to improvements in apparatus or machinery to 
be employed in the above named and other similar manufactures, and for the 
purpose of filing the prongs of forks, and for other uses to which such a machine 
may be applicable, he employs slide boxes carrying other slides fitted with files of 
any requisite form, and working in opposite directions by means of a shaft, upon 
which is fixed an eccentric cam driven by pulleys and bands, or other suitable 
driving gear, and connected with the slides by means of a connecting rod, 
thereby causing the files to work with a reciprocating motion over the surface 
of the article to be operated upon. For the edging of spoon and fork blanks, 
and for other similar uses, he employs revolving files or tools or partly 
shaped to the contour of the article to be operated upon ; these tools he causes to 
revolve either vertically or horizontally to suit the article under operation. The 
next improvement lies in applying to the bydraalic press a maximum gauge 
and valves, which may be adjusted to indicate any given ;ressure, and thus 
prevent breakage of dies or injury to the press by inadverteney in putting on 
too great power, and when using the press with dies of equal size and strength 
in alteration, as in the case of two operators being engaged at the same press, 
the one in forming small articles and the other large ones, when he employs, 


] 


with such maximum gauge, a separate set or sets of stop valves, so that a 
greater or lesser pressure may be regulated for heavier or lighter work by each 
of the operators, as each in turn may require. The next improvement consists 
in passing dies or tools with the metal between them, and confined in suitable 
holders or carriages, protected, if requisite, by suitable packing plates between 
rollers to obtain the pressure requisite for cutting out blanks, or impressing 
them with any desired pattern, or into any desired form. 
1057. N. W. WILSON, Cheapside, London, “ Sewing machines."—Dated 9th 
April, 1867. 
The First part of this invention consists in certain new adaptations of the 


and forges in South Staffordshire and East Worcestershire, and few 
are the orders which are being secured by either pig or finished iron 
makers. If there were a necessity for purchases to be made thuse 
—— —— ae by the —— a prevailing as 
© prices operate after next minary meeting. 
Upon jthis point th » ale may nemgomae There 
for some years past 
notwithstanding the necessity for 
is opposition arises out of the fact 
” prices are now below what should be the 
lel wages’ scale by one shilling only»per ton in favour of the 
ter, yet that in the co rd of the transactions, the prices 
obtained being £1 below “‘ the men have an advantage of 2s. 
If the “list” should be reduced buyers will still look for lower 
rates than “list,” and notwithstanding that wages might be 
brought down 1s., still the masters would not improve their posi- 
tion. Others continue to advocate no greater reduction than 10s. 
on iron, with 1s. on wages; but no one believes in a fall’ of 20s., 
much less 30s., as has been stated in some quarters; and against 
such statements there was much objection raised at the weekly 
meetings in Wolverhampton on Wednesday, and P in 
Birmingham. Such statements, it was objected, effectually pre- 
vented purchases being made, and would stop all fresh sales up to 
Christmas, Whilst this news is finding its way amongst the 
majority, there are masters who e that the course of the masters 
here will have to be guided by what the masters in the Cleveland 
district do; and the reduction that they will make in the price of 
iron is not yet known- only the fall upon which they have deter- 
mined in w The course which will be ultimately pursued is 
one of considerable importance, inasmuch as it involves a labour 
question as well as one of the competition of other districts, and this 
will necessitate that the subject should be debated with the calm- 
ness possible only when men sink their individual wishes in favour 
of the joint interests of a great industry. 

Information of the successful experiments by the Ferry Hill Iron 
Company in making iron in furnaces of much larger capacity than 
have hitherto been used is received here with much satisfaction, for 
itisinferred that the cost of the pigs produced will be proportionately 
lessened, and thereby an advantage accrue to the consumers here. 
If finished iron should come down a reduction will be looked for 
in pigs all round; therefore falls of pigs are more effectuall 

topped just now than are those of finished iron. But how Staf- 


is more 





principle of driving hand sewing machines described in the specifi ofa 
former patent for improvements in sewing machines, dated 14th February, 
1866. These improvements consist in substituting for the internal ring of teeth 
of the driving and fly-wheel therein described a smooth surface, and driving 
from this smooth surface internal periphery the upper and lower both being 
operated by blank wheels covered with rings of india-rubber or other similar 
substance. The speed obtained is the same as by the former method, viz., 
from three to five stitches per lution, but absolute freedom from noise as 
regards the wheels is thus obtained. The two shafts are suitably coupled 
together to ensure perfect time being intained in the rotati: of both the 
wheels, but these wheels being suitably coupled may one of them rotate and the 
other simply oscillate. Where the high rate of speed is not desired the effect 
of quietness may be obtained by driving from a wheel on the centre stud 
a friction wheel on the upper shaft, and a friction carrier wheel linked to the 
other wheel, then driving the lower shaft either by friction or by the ordinary 
toothed gear. The Second paft of the invention consists in improvements in 
the adaptation of portable machines to tables for driving by the foot. The 
ordinary mode is to screw or clamp the iron bed to the table. The patentee 
dispenses with either of these modes by introducing into the feet of the machine 
—which are made with a socket for the parpose—a thick ring of smooth india- 
rubber, or other similar substance, forced into such sockets. Or the table on 








which the machine is to stand may be covered with rubber cloth or equivalent 

substance cemented to the same, and the under surface of the base of the 

machine be covered in a similar manner, these arrangements having the effect 
of non-conducting the sound, and at the same time p ly fixing the hi 

without in any way detracting from its instant portability. The Third part of 
the invention consists in a new arrangement of machine adapted 
for boot work. The machine works with a top feed and a curved shuttle 
working in a circular race, and the peculiarity consists in fixing this race at 
the top of a hollow vertical pillar or cylinderand immediately below the needle. 

The object of this arrang is to disp with all the machinery for 

changing the feed motions, and with all the necessity for changing the direction 

of the feed, and this object the arrangement described effectually secures. 

Instead of the curved shuttle and circular race a circular needle may be 

employed if it be desired to produce a more elastic stitch. 

1058. J. L. DAvres, St, Ann’s-square, Manchester, “ Purifying smoke.”—A 
communication.— Dated 9th April, 1867. 

The patentee claims rendering fire-places smoke-consuming, and the saving 
of solid soluble and gaseous matters which the smoke contains, by heating this 
latter with a liquid divided so as to fall in a shower by means of any suitable 
watering apparatus, and so disposed as that described in the specification and 
set forth in the drawings. 

1062. F. WALLER, Skipton, York, “ Spring for doors."—Dated 9th April, 
1867. 

This improved spring is constructed as follows, and for doors forms what is 
ordinarily termed a spring centre:—Round the stud or pin upon which the 
ordinary shoe of the door turns, and which is carried down into the spring box, 
the patentee fixes a block, the upper face of which is cam shaped. A roller on 
one end of a lever bears upon the cam, and the other end of this lever is 
pivotted, while a link carried from about its middle connects it below to a spring 
preferably composed of a number of superposed plates. 

1065, F. Love, T. DAVY, and J. METCALF, Stanningley, near Leeds, “ Pressing 
tron and appliance thereto for the use of tailors, hatters, laundresses, £c."— 
Dated \0th April, 1867. 

This invention consists in connecting to a hole bored in the flat end of a 
hollow pressing iron “ goose” one end of a flexible tube of india-rubber, or other 
suitable material, the other end being connected with an ordinary gas pipe. 
Through the upper surface of the pressing iron the inventors bore one or more 
holes for the admission of air, and also for the exit of superfluous heat. The 
gas being lighted within the pressing iron, the latter is speedily heated and kept 
at a uniform heat, and the workman is enabled to press his work continuously, 
thus avoiding perpetual Not with, 

1071. F. G. FLEURY, Southwark, London, ** Measuring fluids.”—Dated lth 
April, 1867. 

This invention relates to that description of machinery or apparatus for the 
purpose named, in which two cylinders placed on the same axial line or other- 
wise areemployed. According to this invention each cylinder is fitted with a 
piston provided with metallic or other packing, and having its rod passing 
freely through a fluid-tight packing in the piston, which latter is capable of 
moving freely endwise of the cylinder for a certain distance without giving 
motion to the piston rod, such distance being regulated by collars formed with 
or attached to the rod at each side of the piston, so that after moving the re- 
quired portion of its travel the piston comes in contact with one or other of the 
collars, and carries the rod with it until its motion is reversed. The cylinders 
are placed horizontally, and each piston rod of the one cylinder gives motion 
direct, or in the same direction as its own motion, to the valve for regulating 
the admission and emission of fluid to and from the other cylinder, the piston 
rod of which latter cylinder gives motion in turn to the valve of the first- 
named cylinder by means of a lever in direction contrary to its (the piston’s) 
own line of travel. The quantity of fluid passed through the apparatus may 
be indicated by means of a counter, which sball register the number of strokes 
of the pistons in the ordinary or any other convenient manner, 














THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

FinsHep Iron: Very Little Doing: Uncertainty as to Prices: 
Large Amount of Discussion: The Probable Course: The Trade 
Checked by the Doubt: Important Considerations Involved—TueE 
LARGE BLAST FURNACES IN THE NorTH: Satisfaction here- 
Pia Iron : No Sales—Tue Trapres Commission: Evidence on 
Iron Trade; Expected Disclosures—HARDWARE TRADES: Less 
Work this Month than Last: Slight Improvement as Month Closes 
—BrieMinecHaM: State of Trade: American Merchants in 
Birmingham — THE REGISTRATION OF TRADE Marks — 
TRADE OF WOLVERHAMPTON — UNSUCCESSFUL ATTEMPT 
To OPEN A SAFE — TRADES OF BILSTON, WILLENHALL, 
DARLASTON, WEDNESBURY, WALSALL, DUDLEY, AND Srour- 
BRIDGE—THE LEVYING OF THE INCOME Tax aT DvuDLEY: 
Reported Effect on Manufacturers of the Town; Death of a 

Wealthy Nail Manufacturer at 

GINEERING WoRKS: Absence of Employment ; 

Lilleshall Works Musinc ProsgcuTions—DezaTH oF A Miner 

FROM AN ExPLosion—MoRE DEATHS FROM THE COLLIERY Ex- 

PLOSION AT CRADLEY—BOILER EXPLosion. 


LITTLE indeed is the amount of work now being executed at the mills 


fordshire pigs can be reduced without a drop in coal is doubtful; 
and a drop in the best coal of Staffordshire will, it is under- 
Ty be resisted by the fortunate owners of what little remains 
of it. 

The Trades’ Commission, who are now taking evidence upon the 
unions in connection with the iron trade, are believed to be elicit- 
ing facts demonstrative of the injury which the trade has suffered 
by the restrictive and destructive working of such labour organi- 
sations. 

The month of November has been productive of less work at 
the hardware manufactories and the small workshops in the 
different parts of this district than was the month of October, 
and ‘‘that was a quiet month enough,” most of our readers will 
say. It has been a long time since so little has been done in the 
eleventh month now —. With most of the japan and tin- 
plate ware concerns November is a month of great activity, over- 
time being the rule. This year, however, the month had advanced 
before some of the first concerns of the kind had begun even to 
**light up,” much less to work extra hours. There are few estiblish- 
ments at which there has not been working for stock, an unusual 
state of things in November, but happily encouraged this year by 
the low price of the leading metals—iron, copper, and tin. But 
there is one leading cause now in operation which tends to limit 
such work within a narrow compass—bankers are extremely 
cautious in allowing customers to overdraw their accounts. As 
the month closes there is a slight improvement, sufficient to make 
the month end with more orders than at the end of October. Tho 
change, such as it is, is produced alike by the foreign and the home 
demand. The former trade is confined almost exclusively to 
India, Australia, and the United States. Our leading depen- 
dencies are sending us a fair supply of specifications, and the 
trade in the woollen districts at home is tolerably good when those 
parts of England are compared with London and some of the lead- 
ing provincial markets. 

The trade of Birmingham has throughout the month been of a 
most unsatisfacto aracter, scarcely any branch doing an 
ave! amount of work, exepting the gun-makers; these have 
been kept in pretty full employment in all but the “birding” 
branches, and there has been considerable activity in the making 
of ammunition, chiefly for Government. The makers of wares 

equired by the ir are experiencing just a shade more 

inquiry as Christmas advances in those articles which are 
particularly in demand for household pu at this season of 
the year. There is scarcely a trade in which there are not con- 
tinuing ponents the rolling mills are only partially occupied; 
the electro-platers are doing but little, and the same must be said 
of the wire-drawers and tinplate-workers. The edge-tool makers 
are perhaps a little better employed, and the gas-pipe manu- 
facturers, with the makers also of lamps and chandeliers, are not 
doing more than an average trade. The agricultural markets are 
very dull, and so also are the manufacturing, excepting two or 
three in Yorkshire. London is extremely quiet. On export 
account there is scarcely anything doing, and the great 
markets of the north being now closed there is not 
expected to be much change until the reappearance of the 
spring. A small quantity of tinwares continues to be sent to 
the States, and something is being done on account of South 
Americain general goods. Thissomething, itis boped, will beslightly 
increased from the fact of two leading merchants from that part 
of the world being now in this district. Australia and the Kast 
Indies are making pretty fair inquiries, and there are personal 
inspections and inquiries being made. 

At the meeting of the Associated Chambers of Commerce in 
Westminster on Tuesday the Leeds Chamber, who, like Birming- 
ham, had given notice of a motion on the registration of trade 
marks, gave way to Birmingham, whose moiion was moved by Mr. 
J. 8. Wright, the president of the chamber. It was as follows :— 
“That a deputation from this association be again appointed to 
wait upon the Board of Trade, urging upon the Government the 
importance of introducing a measure during the ensuing session 
of Parliament for the registration of trade marks in Engiand, in 
accordance with the resolution already several times by 
this association; and, in the event of their declining to do so, that 
a private member be requested to introduce a bill carrying out the 
previous recommendations of the association.” He said the desir- 
ability of registering trade marks had bcen so often affirmed by 
the association that arguments were unnecessary. Mr. Maxted, 
of Hull, seconded the resolution. Mr. Mills, of Huddersfield, 
suggested that, for the purpose of identification, there should be a 
word accompanying each mark. The motion was unanimously 
agreed to. 

The Wolverham complaints of the quietude are general, 
Stocks are heavy in most branches in which it is usual to keep 
goods made up. This is especially the case at the japan and tin- 
plate ware factories. Factors, too, have their shelves well filled 
with articles that can be put age safety as to the future re- 
quirements of the market. e -tool manufacturers are 
pretty well off, but are not so busy as they were a few weeks ago. 
Amongst their orders last received are demands from the Southern 
States of America for plantation hoes. In lock-making there is 
not agreat deal doing. The stock lockmakers, both masters and co- 
ques are still well employed; but in the fancy branches, which 

one yield a fair profit, are fast becoming worked out, and 
new spcéifications are scarce. The cabinet and padlock makers are 
all slightly better off than they were. The steel manufac- 
turers also are slightly better The cut nail f are slack 








of orders, and the washer makers are quiet. There is not a great 














THE ENGINEER. 








and a dull } 
pee ew pens ppm aber have scarcely an: to do, | 
an wrought-nai e is depressed. ‘ 

At Dudley there has been serious complaints by manufacturers 
of the method in which the income tax is and it is asserted 
that that method has had the effect of closing at least one large 
establishment. , 

The engineering firms of this part of the kingdom are all doing | 
only a very quiet trade, and in South Staffordshire there is a 
larger number of skilled artisans engaged in that branch of com- 
merce out of employment than has ever before been known. The 
Lilleshall Company, in Shropshire are perhaps better off than some. 
of their neighbours. Amongst the orders this firm has under- 
hand is one for a powerful blast engine, to be used at one of the, 
‘* monster furnaces” of the Ferry Hill Company, before noticed 
This engine, it is expected, will be in operation by March next. 
The same company are also supplying a steam lift to Ferry Hill, to | 
assist in feeding the four furnaces. This last apparatus will 
work in connection with two hydraulic hoists by Sir William 
Armstrong and Company, and one balance hoist by Messrs. Head, | 
Wrightson, and Company. 

Mr. Joseph Lloyd, of the Darlaston Steel and Iron Company, 
was, on Friday last, fined by the stipen of South Staffordshire 
£10 and costs for having a colliery engi thoutabrake attached, 
and £5 and costs for another similar engine, to which only a 
partially effective brake had been — The proceedings were 
instituted by Mr. J. P. Baker, the Government inspector for the 
district, who, two months ago, notified Mr. Lloyd of the state of the 
engines, yet on another visit at the beginning of last week found 
that the engine, to which a defective brake had been applied, had 
— wa am Ano what had been done _ - o— =“ 

rake incomplete for the purposes designed. Mr. Lloyd explained, 
through his solicitor, that he gave orders’to have everything done 
that the inspector required immediately, that Mr. Baker wrote, 
and that now he had the entire colliery until this was 
accomplished. The pit at which there was no brake was a water 
pit; but the stipendiary remarked that not long ago he had a case 
im which two men were killed by the absence of a brake at such a 


pit. 

Amongst the of the week is the death of a miner 
employed by the Steel and Iron Company just mentioned, at the 
very colliery which Mr. Lloyd has ordered to be temporarily | 
closed. He was a man who died on Saturday last from the effects ; 
of burns sustained by an explosion on the 13th inst., when he and ' 
two others were severely scorched by an explosion of gas in a. 
waste lying off the gate-road of the pit. The escape seems to have | 
been sudden, but it was clear that the men were very careless. One’ 
of them was censured by the coroner for ‘his indifference to his. 
own and others’ safety, the man having admitted that, although | 
the rules were sometimes read in his presence, he paid but little | 
attention to them. 

The deaths by the colliery explosion at Cradley, which, at the’ 
date of our last, were six, have since gone up to ten. 

A colliery boiler exploded on Wednesday morning last at the 
the colliery of Messrs. Timmins and Woodhall, near to Kingswin- 
—_, by which the engine tenter is understood to have been 

ed. 
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WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE IRON TRADE: Position of Affairs Unaltered : Reports still 
Unsatisfactory : Decrease of Orders: Unfavourable Prospects 
during the Winter Months : Disinclination of Home Buyers to 
Enter into Transactions: P: ility of a Reduction of Wages : 
Hopes of a Good Spring Trade on Foreign Account : Shipments 
to the United States: Advices Tole Favourable—Tue Pia 
Iron TraDE—Tue TinpLaTe TRADE: Falling-off in the Demand 
—THE Steam Coat TrapE: Large Shi to the East— 
RESIGNATION OF THE Rais LLANDWIT COLLIERY ENGINEER— 
SALE OF THE GoLyNos IRONWORKS~-REDUCTION OF COLLIERS’ 
WAGES IN THE CWMAMMAN VALLEY. 

It cannot be said that the Welsh iron trade is in a more satis- 

factory position this week than it was last, and the re just 

received from the various ironworks are of the same unfavourable 
character, and business on all sides continues in an unsatisfactory 
state. At the commencement of the present quarter orders were 
far from being plentiful, and at the present time they are less 
numerous, and any falling off in the demand is speedily felt, as it 
is well-known that at most of the works the hands have been on 
short time for some time past. For the next three or four months 
the prospects of the trade are not of a cheering character, and 
this, coupled with the high price of provisions, is very unfavour- 
able to the interests of the people employed at the ironworks of the 
district. At this period of the year makers largely depend on 
home orders to keep their hands employed; but there appears 
to be a determination on the part of buyers, despite the 
cheapness of iron, to enter into transactions only for actual 
requirements. Such a proceeding on their partindicates a want of 
confidence in the future, which, it is hoped, will not be of long 
duration. Unless the prospects of the trade speedily improve, 
little doubt is entertained that the example set by the makers of 
the North of England in reducing the workmen’s wages 10 per cent., 
will be followed by the makers of this district, but as yet no 
action has been taken, and it is fully believed that every master will 
regret the necessity for taking such a course, for they well know 
with a reduction of wages on short time their workmen will have 
to endure some privation before the return of. the spring, when 
there is a probability of a good demand springing up on forei 

account. It is expected that reductions will b be made in the 

Russian tariff, and should such expectations be realised, the demand 

for iron and steel for the Muscovite empire will be increased. There 

is also a probability of a loan for three millions for the construction of 
railways in New South Wales, and should that, with the 

joan required by the Honduras Government for the making of a 

railway from the Gulf of Mexico to the Pacific, be obtained, a 

quantity of railway materials will be required, and it is not im- 

probable that the makers of this district would come in for a fair 

share of the orders. A quantity of rails continue to be shipped to 
the United States, and the advices from that country, as well as 

British America, may be said to be tolerably satisfactory. The 

pig iron trade is dull, and it is only brands of the best quality that 

command, a sale. 

Tinplates are selling slowly, and prices have a downward 
tendency. For several weeks past there has been a large demand 
for tinplates, and stocks in makers’ hands became greatly reduced. 
The temporary depression which now exists will enable makers to 
replenish their stocks, and by so doing will be enabled to keep 
their hands fully employed for a few weeks, by which time it is 
thought the trade will have assumed its former activity. 

For steam coal the demand keeps tolerably good, but owing to 
the late explosion at the Ferndale Colliery, which is one of the 
largest in South Wales, some delay has taken place in the loading 
of vessels at the port of Cardiff. Increased supplies are required 
for the steamers engaged in the Abyssinian Ex ition, and a 
large quantity is also required for Bombay, Madras, Singapore, 
Point de Galle, and one or two other «mail packet stations. 


| tional and 


from the West tly fallen off; but owing 


Indies have 
i at St. large quantities 


in, 

: Llantwit Colliery, has 
holding the same for several years, and 
not only by the men employed at 
with the freehold and mineral 
w Vale Company’s Works at Abersy- 
announced for sale by auction at Newport in the ensuing 


wages of the colliers employed in the Cwmamman Valley, 
with one exception, are to be reduced 10 per cent., a step much to 
be regretted at this period of the year when provisions are more 
than usually high. Owing to the limited demand for anthracite 


plentiful and pros 
At the half-yearly meeting of the Rhymney Iron Company, a 
seme | of 10s. on each £50 share and 3s. on each £15 share was 
ec 
An order has been granted by the Vice-Chancellor for the 
winding up, under supervision, of the Dylais Coal and Iron Com- 
pany (Limited). 


SCOTLAND: ITS TRADE AND OPERATIONS. 
(From our own Correspondent.) 

Tue Giascow Pia Iron MARKET —MANUFACTURED IRON—THE 
©oaL TRADE—THE CoTTON YARN AND PrecE Goops TRaADE— 
LauncH — MEETING OF THE ASSOCIATION OF ASSISTANT 
ENGINEERS—INTERESTING ANTIQUARIAN DISCOVERY. 

THE pig iron market remains dull and inactive, with little or no 

change in prices during this week. To-day (Wednesday) 53s. 6d. 

cash accepted, closing sellers 53s. 6d. bee buyers ten days. 

Pig iron, Mixed Nos., 53s. 5d. to 53s. 6d.; No. 1, g.m.b., 54s. 3d. 





to 54s. 6d.; No. 53s. to 53s. 3d.; Gartsherrie, No. 1, 61s.; 
Glengarnock (at an), No. 1, 58s. 

The shipment, of the week are considerably under those of the 
comenpualling week of last year. 


Manufactured iron market without change, but a fair business 
doing for the season of the year. Prices as last quoted. 

Coals continue dull of sale, and there is no. change of prices. 
Shipping show a great ination to enter at present into ex- 
tensive transactions. The advices of coal shipments at the 
principal parts show an‘amount rather below that of the corre- 
sponding week of last year. 

On the 25th inst. Messrs. Caird and Co. launched a beautifully 
modelled steamer of 750 tons register, named the Irene, 
for the Trinity Commissioners, London; she is 212ft. long, and 
26ft. beam. 

The Association of Assistant Engineers met in the Religious 
Institution Rooms, Glasgow, on the 19th inst., and on the chair: 
being taken by the president, Mr. Charles Smith, the discussion on 
the miners’ Davy lamp was resumed, and ultimately concluded. | 
Mr. W. Mortimer Evans, O.E., by some interesting experiments 
with the lamp, assisting greatly to elucidate the conditions that 
insure perfect safety. i 

The attention of the meeting was then directed to the considera- 
pend aim ps more —— rly ates wages en the 

ical question of “‘ negative slip,” regarding which various 
theories were advanced by several members. A carefully prepared 
model of a mould for casting screw — in was brought for- 
ward by Mr. John Neilson, this being designed to show how, by 
careless or ——_ setting of the sweeping gable, an uninten- 
own pitch might be given which might eventually 
lead to a supposed case of “‘ negativ= ~ even when there 
act was considered ‘‘ positive slip.” his model was also 
happily suggestive of a very simple method of obtaining a propeller 
with an increasing pitch, a mere alteration in the position of the 
ordinary gable obtaining the desired increase with great accuracy. 
The following gentlemen were proposed as bers :—Messrs. 
, Waddel, and McIntosh. After recording hearty votes of 
thanks to Messrs. Evans, Neilson, and Smith, the meeting separated. 

An interesting and valuable antiquarian discovery of ancient 
documents has just been made in Fifeshire. It appears that 
among the archives of the town of Crail there was an old box, the 
history of which was lost in antiquity. Mr. Conolly, a zealous 
antiquarian, recently had this box forced open, when it was found 
to contain — parchments, several of them of great value and 
antiquity. A few of those were yesterday (Wednesday) brought 


to the Cope Herald office for inspection, amongst others being 
two Papal bulls of Julius II. and 





X. (beginning of the 16th 
century), with the leaden signet attached. These the town clerk 
of Crail has lent te the Rev. Dr. Gordon for his insertion in his 
“* Monasticon,” now in course of publication. We have also had 
submitted to us three charters, the property of the Kirk Session 
of Pittenweem, with the prior’s seals attached, concerning lands 
and heritages recently held by Messrs. Baird, of Gartsherrie and 

ie. The whole are in a remarkable state of preservation, both 
as regards the t and the ink, the writing being as clear 
as if only penned yesterday. Even the cards attached to the seals 
have a modern appearance, so much so that those unacquainted 
with the mysteries of antiquarianism would scarcely believe them 
to be three and a-half centuries old. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Liverroot: Mersey Docks and Harbour Board—MInNInG ENGI- 
NEERING—NorTH-EaSTERN District: Jarrow: Trade of the 
Tyne: Pile, Spence, and Co. (Limited )—SovrH LANCASHIRE 
AND CHESHIRE CoaL— COLLIERY ACCIDENT NEAR LEEDS— 
State oF TRADE: Leeds: South Yorkshire: Sheffie/d—NontH- 
EASTERN RatLway: Abandonment of the Leeds and Wetherby 
Branch. 

Tue Board of Trade has appointed—under the Dag og of the 

Mersey Docks (Various Powers) Act, 1867)—Mr. H. R. Wil- 

liams to be the special auditor of the accounts of the Mersey 

Docks and Harbour Board for the purpose contemplated by the 

Act. 

Mr. G. Minto, steward at the Mount Osborne Collieries, is about 
to return to the scene of his former labours at the Oaks Colliery. 
At the present time, when there are so few workmen left who are 
thoroughly acquainted with the workings of the Oaks Colliery, 
the change is regarded as one of the utmost importance. Mr. 
W. A. Potter, mining engineer, retires from the Mount Osborne 
Collieries, and yoes to Shank House Colliery, Northumberland, 
the scene of the late.inundation, to join his father, in consequence 
of that gentleman’s indisposition and failing health. Mr. Potter 
is to be succeeded by Mr. Muckle, who is now engineer under the 
Mont Bretton Colliery Company. 

There is a fair amount of new work on hand at Jarrow, and the 
bridge building at Messrs. Palmer’s yard at Willington will keep a 





large number of hands on during the winter moaths. A great chauge 
has taken place in Shi Harbour this winter, in consequence o 
reeent extensive and successful operations for improving and deep- 
| ening the bar of the Tyne. Heavy shipments of railway iron have 

been made at the Tyue Docks of The William Corry, screw 
| steamer, has sailed with.a large cargo for Alexandria; the Sidney 


has taken in 100 tous of raus, wustly for Madras; and another — 


‘On Saturday morning an alarming accid occurred at Cross 
Green Oolliery, Knostrop, near Leeds. An ulation of water 
in an abandoned seam burst into the w shaft and reversed the 
ventilation. The men and boys in shaft, pry gens ced 


about fifty, were at.once brought to the surface, and 
of the pit ceased. 


As regards the mechanical trades of Leeds, it may be observed 
that the Kirkstall Forge Company have received..a large order for 
railway wheels, while Messrs. Kitson have obtained an order for 
ten locomotive engines. of the works—although there are 
‘one or two exceptions —are, however, on short time. An im- 
provement is reported in the state of the Sheffield trade, espe- 
cially as regards armour plates and railway materials. Suffi- 
cient orders have been received for armour plates to admit 
of the employment of large numbers of men who for some 
time past have had scarcely anything todo. A large p ion 
of the plates now on hand are for the Government. The demand 
for most descriptions of railway material has also increased. The 
South Yorkshire iron trade is reported to be moderately active. 
As ds South Yorkshire coal, a good business has been done 
in silkstones, and the best qualities of the Barnsley house coal for 
London and the south, and about an average tonnage for the 
season is being forwarded by the Great Northern Railway. Rather 
more steam coal has been forwarded to Grimsby for shipment to 
Rotterdam and Sweden. There has not been quite so much doing 


in engine fuel. 

A large majority of the ree of the North Eastern Rail- 
way Company affirmed on Tuesday the pro of the directors 
te “4 abandonment of the projected Wetherby 

ranc 


and 





PRICES CURRENT OF METALS. 




































COPPER—British—cake andtile,| £ s.d. £4. 4,2 8.04. £8 d 
POT TON sccccescsereoees| 75 0 0.. 76 0 0] BL O 0.. 86 0 0 
Best selected......s.sescoses | 77 0 0.. 78 © 0] 84 0 0.. 89 0 0 
Bheet ..ccscccccccsesevecces | 78 0 0.. 80 0 0) 66 0 0.. 91 0 O 
Bottoms...cccseseces 8 0 0.. 0 0 0) St 06 0..96 0 0 
Australian, per 80 0 0.. 85 0 0] 83 0 0.. 89 0 0 
Spanish 71 0 0.. 0 0 GO] 78 0 0. 0 0 0 
Chili Slab, .... 69 0 0. 0 0 0) 74 00.000 
Do. refined ingot ... ee | 7010 0.. 000) 000.000 
YELLOW METAL, per lb. ..000-| 0 0 6 © O73) 0 0 7} 00 8 
180N, Pig in Scotland, ton......| 213 6 cash. | 213 6 cash. 
Bar, Welsh, in London ......| 610 0.. 0 0 0} 7 0 0...710 0 
Wales........| 510 0.. 0 0 0) 6 00.. 6 5 0 
o| 710 0.. 0 0 Of] 8B 5 O.. 8 7 6 
Rail, in Wales ..cccccesoseee| 515 0.. 6 0 OF 515 0.4. 6 0 O 
Sheets, singlein London ....| 9 5 0.. 910 0) 1010 0.. 0 0 0 
Hoops, first quality....se.00.| 8 5 0.. 810 0) 910 0.. 0 8 O 
N. epoennsececeqcnceccs | 2 WD Bue 0.9 Gl BE Voc 3S FS 
eacccccecccccecece,| AD: BD Ooo 1010 01.1010 6. 10 0 8 
LEAD, Pig, Foreign, per ton.... | 18 15 0..19 0 0] 1910 0.. 1915 O 
English, W. B.rccscescceveee | 21 0 0.. O 0 0} 22:10 0., 2215 0 
Other brands 19 5 0.. 1910 0} 90 5 0.. 3010 0 
Sheet, milled 2010 0.. 0 0 0] 21 0 O.. 215 0 
Shot, patent .. 2300. 000%00. 000 
Red or minium 21 00.. 0 0 0} 92 0 0.. 00 06 
White, dry..ceccccsecesccces | 27:10 0.. 28 0 0] gl O 0.. 32 0 O 
ground in Oil....scceeesse. | 28 0 0., 29 0 0] 30 0 0., 32 0 0 
1» W.B.ccsccccccccece | 2410 0..°0 0 0] 2415 0...25 0 0 
QUICKSILVER, per bot. ... 617 0... 00 0) 61 0. 70 0 
SPELTER, Silesian, per ton. 21 5 0.. 0 0 O} gi lo 0., 2112 6 
English sheet ..... 2 00.. 0 0 0} 8 00.000 
White zinc, e 000, 000) 000. 0040 
STEEL, Swedish 000.00'/5 00. 000 
ROG. ccccccccccescecs 5 5 6.110 0) 000. 000 
TIN, Banca, coccccccce| 41210.. 418 0] 4110.. 4 2 0 
Straits, 4100 %. 00+} 4010.. 41 0 
For arrival .. 4650. 41 0} 000. 000 
English blocks 4% 0. 41 0) 480. 4590 
Bare .eceee 416 0.. 417 0} 440.468 
Refined, in blocks. oo| 4:18 0. 419 0) 460. 480 
TINPLATES, per bx of 225 sheets 
IC COBC.ccececcceveccccssee| 1 3 0.1. 1 4 0] 14:0. 1 6 6 
EX ditt0...cccccccscccccscee| 1 9 Goo TH Of 110 0. 113 6 
IC charcoal .eccccccccccccee’| 1 9 O. 110 Of] Lil 6. 112 6 
LX ditto...ccccs-cocccccccce | 116 0. 116 Of 117 6. 118 6 
PRICES CURRENT OF TIMBER. 
1867. 1866. 1887. | 
Per load— £ we | 4 & £4 || Por 4p4£2% hot £8 
oocees + 9 01010] 9 0 10 10)|| Yel. pine, per red o. | 
5 3 0°410) 3 5 415 Ce ae cette 37 01810 17 0 19 10 
ellow 215 4 0/| 235 310 Qud do... 11101210 12 OM 0 
«0 0 0 0]. © O O}/ Archangel, yellow. 11 101% 0/12 013 0 
. 5 5 510] 510 6 0 || St Petersburgyel.. 10 10 1: 0) 10 10 11 10 
+ 310 410] 310 410 || Fio sesreeee 8 0 9 0) 8 0 910 
«9 0 0 O| O O O O|/ Memel .......... 0000; 0000 
310 5 0] 310 5 0 || Gothenburg, sel... 8101010) 9 01010 
310 6 O| 310 6 0 w 8 0 9 0 8 0 810 
fir. 20 3 0] 2 0 810 || Gefie, yeliow...... 9 ON 0} 9 OM O 
Memel, fir + 3 0 310] 3 0 31+ || Soderhamn «+ 9 01010} 9 01010 
evecee vee 8 OS 513 O 3 5/| Christiania,perC, 
Swedish ..........3 0 2 5| 118 8 8 || Ilaft.by3 by 9> 16 O93 0/18 0929 0 
Masta, Queb rd. pine 6 0 2 4 ‘ 4 4 4 MB ug ome 
le jank, Dr 
Leg nod EE 008 0 0) cof. din... 01514 0114 
Lathwood,Danta.fm. 410 © © | 4 5 5 10 || Staves, per standard M. 
St, Peter’s 6 10 710] 6 10 7 10 || Quebec pipe...... 75 080 0| 88 C85 0 
Duaper Os Say, bg Sh. Se = Pare x0 er puncheon 19 020 0/20 021 0 
uebec, wi ruce cro’ 
pc prnagerw pale 131015 10/113 015 0 }|| pip sees } 110 0 130 0/280 0 2000 








Ye ANATOMIE OF YE ENGINEERE.—Although an arch man yet 
he is never forgetful of gravity; he is a dab at algebra, for which a 
Y Z is needful; he is a very Noah at describing arcs. Though he 
seeketh not after taverns he is conversant with sines, and payeth 
due attention to his cosines and sick aunts. Even though not 
wealthy he helpeth to establish many a bank. He, ever kind and 
hospitable, supplieth chairs for sleepers, and though addicted to 
rail is never forgetful of the tender; he is a dutiful subject, and 
though often in hot water ever payeth fit attention to the 
governor. He is somewhat of an ornithologist, knoweth all about 
cranes and crows, kites, tumblers, and cocks for hengines, and, 
moreover, maketh wire ducks to aid his resonant steam eagles to 
fly. He is also somewhat of an ent gist, understanding 
crabs, worms, and such likes, and not above taking notice even of 
a cow’s ticks (acoustics ?). ial to hydraulics he is not 
otherwise a rollicking man, yet is at home in high dressed attics 
hydrostatics?) where he often maketh use of 

neumatics ?) in his area s tions. He is a peaceful man, 
though well versed in triggernometry, and in the habit of 
making great use of switches in various ways. He is.of leve 
tendencies, yet ti wisheth he were monarch of all he sur- 
veyed. He is the most progressive of mortals, axing his way 
through forests and picking it through rocks, and, paradoxical as 
it may seem, he opens a country by putting locks on the rivers 
and keys on the banks. He is by no means.a hater o'docks (hete- 
rodox ?) man, but well versed in dry dock trinal (doctrinal ?) sub- 
jects, and would never desire to pull down the church unless it 
stood in the way of a railroad. He reverenceth the institutions of 
his country, because in them he recogniseth the mecbanical 
powers. The press he rightly regardeth as the ‘lever; the ten- 








f | pound voters as the small end of the wedge; the House of Lords 


as the inclined.plane, and the Commons.as the screw; the army he 
conceiveth to both hammer and tongs combined, the 





a 
series of pulleys, and country justices in general pa. dlls 
affection for the constitution is unbounded, for he * ~ regards ‘it 
in the light of the common wheel.- Indian Punch, 





Dec. 6, 1867. 
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THE ARTILLERY AND OTHER WAR MATERIAL 
PRODUCED AT THE INTERNATIONAL EXHI- 
BITION, PARIS. 

No. I—lInrropucrory. 
WE have hitherto refrained almost entirely from noticing 
anything of the munitions of war so a oud displayed by 
the several nationalities at the Paris ibition, and pos- 
sibly some of our readers may have felt surprise at not 
finding anything in our pages upon a subject that un- 
happily engages so much of the thoughts and energies of 
mankind at all times, and that probably at no preceding 
period has received an equal impulse in advance, from the 
united skill of the theorist and the mechanician, as in our 

own. The subject has not been lost sight of by us for a 

moment, however, and we cau, in a sentence or two, render 

good and sufficient reasons for having abstained from it, 
until now that the Exhibition itself is a thing of the 
past. While it still existed in all its bustling life and 
vigour and in its exhaustless opulence, a mine rich in the 
results of man’s progress, filled with the outgone thoughts 
and teachings of a myriad minds, and whispering to the 
listening ear of knowledge and of culture the pro- 
hecies of victories over nature yet to come, aS man’s 

estined dominion in this his treasure-house expands; in a 
word, for five months past we have found, week by week, 
far more matter pressing upon us to be referred to or 
recorded from the Exhibition than we could find space for 
while retaining the current course of THE ENGINEER. 

Very much of this was of a character that demanded 

immediate notice, for had we postponed it very many 

objects readily discoverable in the vast array at Paris under 
our guidance would probably have been overlooked when 
our readers became themselves visitors. 

There were other classes of objects, such as artillery, &c., 
which they could not fail to see, and might examine for 
themselves unassisted, but of an interest so abiding that 
we might afford to lay them aside for the time and revert to 
them at a later period, after the more ephemeral subjects 
and objects had been done with. Thus we have postponed 
artillery and munitions of war until now, when we pro- 
pose to treat of these and of some other different, 
though in circumstances cognate subjects, in a series of 
articles. 

We had, however, still other reasons for postponement 
as respects munitions of war. Many of these and of 
several nations, only arrived and were displayed at the 
Champs de Mars at a comparatively late period; after 
that, more time, trouble, and labour were consumed by 
our representatives than our readers have probably any 
notion of, in procuring information of an official or reliable 
character as to the various national military displays. In 
this we are enabled to announce a success far greater than 
we could have ourselves anticipated in respect to subjects 
which have traditionally and by all Europe been made 
matters of assumed secresy. With regard to the munitions 
of foreign powers, we have been furnished with much 
valuable a exclusive information; and as respects those 
of our own country—which formed at once the largest, 
the most instructive, and the most honestly and fully 
shown display in the entire Exhibition. We, through our 
representative, Mr. Mallet, have been furnished, forthe pur- 
= of publication, with a mass of documents, photographs, 

rawings, lithographs, and other information, comprising, 
indeed, everything asked for, and nearly the whole of the ex- 
hibited productions of our arsenals, such as, we make bold 
to say, has never before been officially entrusted to any- 
body or individual for reproduction and publication. We 
should show ourselves very insensible were we not to 
record the enlightened liberality and genuine wisdom in 
perceiving that in the matériel of war, as in everything 
else, it is not secresy that keeps ahead, but publicity, and 
the emulance it draws with it, that goes ahead, which 
have thus caused the existing authorities at our War-office 
so far to depart from the time-honoured “custom of the 
service,” and thus to place at our disposal a// the infor- 
mation necessary to enable us to illustrate and describe to 
our readers, with the certitude and exactness of illustrations 
engraved from official drawings or “sealed patterns,” 
everything that we have deemed most worthy of notice in 
the British War Department display at Paris. In one or 
two instances we have found foreign Government autho- 
rities and foreign manufacturers acting in a very opposite 
manner. Indeed, in respect of absolute unreservedness 
as to what they exhibited, our own Government alone has 
shown: itself above any remnant of the old worm-eaten 
policy of secresy. If anything were needed to show the 
rotten worthlessness of that old notion, however, we 
might supply it by saying that in every instance in which 
we found ourselves repulsed by official denial, and that the 
information sought was cual the trouble, we have suc- 
ceeded in obtaining it. 

The old notion of the importance of secresy as te war 
material was partly a thing of tradition and custom, 
partly one of military punctilio and pride, in both respects 
as uselessly troublesome as the pipe-clayed breeches 
and bright gun-barrels of our father’s days. The 
greatest minds were once not free from it; thus 
the Duke of hares pa the Congreve Rocket had 
proved its value under his own eye—officially advised that 
its construction should be preserved secret. Yet, at this 
moment, we do not believe there exists such a thing as a 
military secret in matériel in the world. The secresy 
doctrine was no longer a possibility after free locomotion 
by land and sea had been achieved by steam, and it had, 
in fact, received its death-blow when the construction of the 

eat machinery of war, both offensive and defensive, was, 

y the inevitable logic of events, handed over from the 
soldier, who is to use it, to the engineer and the mecha- 
nician, who are the fittest to design and make it. All 


honour, nevertheless, to our own military authorities at 
Woolwich and at Pall Mall, who have freely recognised 
the realities, and have seen that it is by describing and 
showing exactly what they have already achieved that 
they must ensure the best and fastest help towards further 
achievement. The most reticent foreign military Govern- 
ments will come to see this in time. As passports are 


* fuses, &c., burns slowly, whether loose or compressed into 








dying out in one country after another, and about in the 
same topographical and chronological order, so will the 
self-delusion of military secrets. 

In describing the—as a whole—grand display of war 
material shown by the world at Paris, we shall adopt 
mainly a classification by nationalities; but we shall not 
rigidly and always perhaps adhere to this, for at times it 
may tend both to lucidity and convenience to treat more 
or less together of the same or of connected subjects, 
though appertaining to diverse nations. Nor shall we 
pretend to be exhaustive in theory or practice upon any 
one; to be so now-a-days is to write in volumes. We 
shall endeavour to be correct in the main, and we hope to 
be able to bring before our readers a good deal that will 
prove of interest, novelty, or value, and illustrated in a 
way to make it of more than ephemeral utility. 

The Paris Exhibition, which brought forth “ rep © 
both new and old,” showed in the zone of the Jistoire du 
Travail some ancient and very curious pieces of artillery. 
Amongst these were a few which evidenced how little 
beyond the precision of modern workmanship there is, in 
the various forms of breech-loading guns which so much 
occupy our regards latterly. These we shall notice in 
their proper place. 

Gunpowder and cannon—for we do not propose to 
touch upon small arms—mutually related, even more 
intimately than George Stephenson is said to have said 
of rail and wheel—as husband and wife—have each been 
the subject of two or three marked, almost radical, 
changes and improvements. 

Gunpowder, known in the East for ages before the 
knowledge and use of it penetrated into Europe, in the 
twelfth century, was for several centuries used in the state 
of mere fine dry impalpable dust—* meal powder,” as it is 








now called. This, which is still employed for fireworks, 


one solid mass, and because ignition, occurring at but one 
point or surface, can only spread successively from either of 
these. It was probably nearly the end of the fourteenth cen- 
tury before the saltpetre entering into thecomposition of this 
powder, was employed in any better state than the natural 
one in which it was found, and in which it contains about 
one-fourth of its weight of foreign and inert matter. The 
purification by recrystallisation of the saltpetre was the 
first grand epoch of improvement in powder. The next 
dates from early in the sixteenth century, when the 
“ raining,” or “corning,” of the dusty meal powder and 
the “glazing” of the grains became common. Rapid 
burning was thus obtained, along with immense advan- 
tages in portability and manageability, for ignition occur- 
ing at one point only, is now propagated by flash almost 
instantaneously through the interstices to the whole mass, 
so that every grain burnsat once, and the entire volume is 
in the same condition as if it were simultaneously fired at 
every point. From the last-named date toa very recent one, 
the progress of improvement in powder though considerable 
has not been very marked, and has mainly consisted in 
greater attention to the purification of the nitre and to 
freeing it from mechanically adherent water—to the 
purity and perfect levigation of the sulphur and the nitre, 


still more rapidly, and as the blocks are, relatively to graing 
very large, the effect is to delay considerably rate of 
burning of the entire ¢ 

The American powder, for their heavy guns, has beem 
formed in irregular but nearly equal fragments and = 
and the same sort has been experimented on by sev 
European powers. This ve fact, only a sort of mammoth- 
grained powder. It has the disadvantage of bearing ill the 
shaking and friction of carriage, and the pieces have com- 
siderable inequality in their relative weights, and in the 
relations of weight to surface in each. an 
Italy, and, ves have experimented on powder mouk 
by the hydraulic, press into regular blocks, and named 
poudre en pilliers, The Russian powder for heavy gunsis 
formed into short hexagonal prisms, each with a small 
cylindric hole through the centre. These blocks are about 
tin. diameter. The short cylindric blocks have found more 
extended favour than these, and obviously will earry 
better and with less dust, but a perfect block powder 
remains yet to reward future inventors. 

General Cavalli has proposed certain methods of great 
ingenuity and promise for the production of a powder 
which would fulfil every condition required by theory, and 
whose time of burning would be always rigidly alike 
under the same conditions, and which would bear earriage 
better than any other. Though in full possession of the 
details communicated to our representative by General 
Cavalli, in the interest of that distinguished officer we do 
not feel himself at liberty at present to publish them, 
though expecting to do so hereafter; nor is it called for 
here, for in accordance with one of the fundamental rules 
of the French Executive Commission, no gunpowder or 
other explosive agent was admitted to the Exhibition. 

It would be foreign to our immediate subject te do 
more than notice that the control of the rate of burning 
of powder has been attempted by a totally different 
method by several inventors, viz., by the mechanical dis- 
position or division of the mass of the charge, and that, 


| again, another class of inventors have sought to turn the 


| of its first evolved gases u 





and to the choice of woods and the methods of preparation 
of the charcoal. 

With given size, form, glaze, density, and dryness of | 
grain powder, its rapidity of burning has been found 
greatly meditied by the quality of the charcoal. Thus in | 
1828 new methods of carbonising the wood in retorts were 
adopted in France at the Government mills of Bouchet. 
The charcoal thus produced under M. Violette’s process, | 
when the carbonisation of the wood was carried on at a | 
moderate temperature, and stopped at the proper moment, 


was found to form a gunpowder which burnt with such | 


rapidity that even the bronze smooth-bore field guns of 
the French service were a by the suddenness of the 
1e charcoal in this form had to 


explosion; and the use of t 
be abandoned. That and all powders of like qualities are 
since known in France as “poudres brisantes.” The total 
“work ” given out from a known weight of powder of the 
same composition is the same, whether it be in meal 
powder, in grains, or in a solid block; and were we in 
possession of apparatus suitable to utilise the whole or an 
equal portion of the work, in all cases, the ballistic effect 
would be, of course, the same on the projectile. The 
graining of powder permitted the shortening of the 
chase in the older artillery, for obvious reasons ; but 
the graining by increasing the rapidity of burning 
produced likewise, for equal charge and equal range, 
a greatly increased strain on the gun, because the inertia 
of the projectile had to be more rapidly overcome, 
and its maximum velocity was communicated in smaller 
time. The same effects followed still more largely from 
the “poudres brisantes.” But, upon the whole, the opinion 
of several foreign military engineers who have examined 
the question—such as La Martilliere (1819), and Moritz 
Meyer, of the Prussian service (1834)—as well as, we 
believe, of all competent persons, is that during the last 
century or so improvements in manufacture have steadily 
tended to the production of powders all over Europe 
which visited a slightly but constantly increasing distress, 
for equal ballistic effect, upon the guns. 

While amongst all European powers the calibres of 
artillery remained small, and the projectiles spherical, 
with considerable windage, this distress to the piece, due 
to quick burning, admitted of being practically overlooked, 
except in the extreme case of the poudre brisante already 
referred to. 

The last great change in artillery, involving at once the 
return to enormous calibres united with elongated projec- 
tiles and little windage or even none, however, compelled 
attention to this quality once more, and the third and 
most recent epoch of improvement in gunpowder is thus 
not only a thing of to-day, but is not even yet perfected. 
It consists in the compression of the nance into smal! 
blocks or solid lumps, of generally about the same volume, 
and either irregular or regular in form. When ignition | 
of a charge of such powder occurs the flash fires all these , 
nearly instantaneously, but each block burns from its | 





difficulty in flank in place of meeting it, namely, by so 
disposing the charge that there is room for the expansion 
to a certain limit, sup- 
posed to occur after the projectile shall have acquired 
motion. 

The following are the compositions of gunpowder em- 
ployed by the chief military powers of the world for 
military purposes :— 




















Nitre Charcoal. Salphor. 

England .. «1 «2 o¢ ee 75 lh« 10 
France ° 75 12°5 12°5 
Austria... or 75 15 10 
Sweden .. ° 75 16 9 
Prussia 75 13°S ns 
Pn 46 oe. 28,. 66. 6 ° 76 12 12 
Russia oo ce oe cf oe 706 177 17 
America .. of «2 ef of 75 125 175 
China .. ee is7 99 i144 





The last is probably not very uniform in composition. 
The normal chemical constitution of gunpowder is 
KO.NO, + C, + 8, or one equivalent of nitrate of 
potass, three of carbon, and one of sulphur; or, in 100 
parts, 74°8 of nitre, 11°9 charcoal, and 13°3 sulphur, pro- 
ducing when burnt or exploded— 
8+, + KO.NO, = (3CO, + N) + KS. 

The solid residue, in fact however, is by no means all or 
always sulphide of potassium; croconates and other secon- 
dary compounds are frequently formed, and some of the 
phenomena connected with the deflagration, or at least the 
tearing away of the metal of the chase of heavy rifled guns 
just in advance of the seat of the charge, which have been 
not long since carefully examined into by the Ordnance 
Select Committee at Woolwich, render it extremely pro- 
bable that at the intensely high temperature evolved by 
powder burnt in large charges behind a heavy elongated 
rifled projectile, more or less of the potass itself is decor- 
posed, and that its oxygen deflagrates the iron or steel, 
while the volatilised potassium is blown away and instantly 
reoxidised in the air. We cannot here go into the reasona, 
more or Jess influenced by special circumstances, and more 
or less valid, which have caused the apparently capricious 
variations from the above normal composition of gum 
powder to be made by the various military powers of 
Europe. In reality, with different materials, i.e., differing 
in molecular or other qualities, slight differences in com- 
position are proved of — advantage, 

As we have said of gunpowder, so of artillery there 
have been three or four marked epochs of change. The 
wide-spread popular notions which attribute the invention 
of powder, and of guns as a corollary, to Roger Bacon, 
who was born in 1214, and died in 1292, or to Schwartz im 
Germany, about 1354 according to Kircher’s account, are 
unquestionably erroneous, These men described what 
they had learnt, not what they had invented, though they 
may have pretended to that. Long before archeology 
assumed the semblance of an inductive system Lord Bacon 
hit upon the truth when, in his essay “On the Vicissitude 
of Things,” he deemed it “certain that ordnance was 
known in the city of the Oxydraces in India in Alexander’s 
time.” Gunpowder and cannon, however, had most 
certainly been known in China long before Alexander's 
time (300 B,c.), as the Emperor Napoleon IIL, in his ea 
and valuable work, “ Etudes surle passé et Vavenir de 0 Artil- 
lerie,” and Colonel Chesney, have shown. 

From the East, gunpowder and cannon really seem to 
have been introduced to Europe by the Moors, and pro- 
bably the earliest record of either is mentioned by Condé, 
in his “ History of the Moors in Spain,” who are said to 
have employed artillery in the attack and defence of forti- 
fied places as early as 1118. This alone is enough to 
dispose of the claims of Roger Bacon and of Schwartz, 
whose supposed invention of powder only cannot go 
be placed earlier than 1270. 

In 1156 the Moors and Saracens had artillery in Sicily, 
the vext year the Spaniards opposed them with artillery at 
Niebla. The Arabs in, Egypt had artillery in 1249, and 
early in the fourteenth century the Venetians and Genoese 


sur’ace inwards, like the fast composition of a rocket, only p» sessed ordnance in Italy. In 1327 artillery was in use 
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in Scotland, in 1335 in England, and in 1339 in France; 
in 1346 it was general in Fandom, in 1350 general in 
Italy, in 1353 at Nuremberg and Augsburg, in Germany, 
and in 1354 to 1356 had become general all through 
northern Germany and Denmark. It is thus evident 
that, brought into Europe by the Arabs and Moors from 
the further East, the invention traversed the shores of the 
Mediterranean in the path of we pe and thence slowly 
radiated northwards over the whole of Europe. 


It is very probable that bronze or copper guns were cast | 


in the further Asia, ages before there was any artillery 
in Europe; indeed, there is very early evidence of copper 
being the material of some sort of fire projecting tube. 
The very earliest European artillery, however, consisted of 
serpentines and bombards, The former, of which a fine 
example exists in the arsenal at Berne, were very large 
and very long wrought iron barrels, like the wall pieces now 
in use in the East, usually welded into a tube fortified by 
wrought iron rings shrunk on at intervals; the barrel was 
bedded half way into a wooden stock, and in the instances 
we have referred to, where the serpentine is 2in. 
nearly calibre and 10ft. long, the whole is mounted 
upon a not ill-contrived field carriage on wheels. It 
is the earliest germ of our modern field artillery, which 
however was really brought first into the form of a well- 
equipped field train in Europe by Louis XI., of France. 
The serpentine threw leaden projectiles; the bombard, on 
the contrary, threw rudely-fashioned balls of stone. The 
density of the leaden projectile precluded at that time 
the calibre of the serpentine ever becoming great. The 
calibre of the bombard was immense for the contrary 
1eason—that of the great bombard, at Ghent, in Belgium, 
is 25°59in. calibre, 18ft. in length, and threw a stone ball 
of 6001b. It was probably made while Philippe von 
Artevelde was besieging Oudenard, in 1382. In Mons 
Meg, of Edinburgh, which is 20in. calibre and 133ft. long, 
and was probably made about 1455, we have ourselves 
one of the finest existing examples of the bombard. As 
fortifications were at this period of masonry, they 
were a really effective artillery for siege purposes. Had 
we space here to pursue the subject, it is of great interest 
to trace the extreme clearness of view, the genuine mother 
wit, in the absence of anything worthy the name of science, 
with which the designers and fabricators of these early 
staved and hooped or ringed bombards, adapted the ma- 
terials and the powers of manipulating them they possessed, 
to the necessities of the case. Science, in our rin 
cannon with initial tension of to-day, has only returned to 
their practice, though no longer blindly, but with a clear 
and predictive knowledge of the principles of the strength 
thus conveyed by a construction which was only forced 
upon the artillerists of the fourteenth century because they 
had not the means to adopt any other. Even with their 
slow burning and weak powder the necessity of easing the 
‘aick strain upon these enormous guns, was discovered by 
Lescold masters of their craft, and met in many instances, 
asin that of Mons Meg, by a beautiful and simple plan. | 
While the calibre is 20in. at the muzzle, it is 203in. at the 
seat of the charge—the result gave an immense windage at 
the first moment, which diminished rapidly as the shot 
passed towards the muzzle, so that with but a small sacri- 
fice of ballistic-effect the gun was saved from much of its 
strain. While such were the bombards of the North and 
West, the bronze bombard, or Kamerlick, such as they are 
seen at the present hour at the castles of Europe and Asia, 
at the Dardanelles, and one of which it is stated has just 
been presented to us by the Sultan, were those of the East. 
It was not mere imitation of this, or importation of know- 
ledge from the East again, that brought about the next great 
change in European artillery. Stone shot had many objec- 
tions. Cast iron, as we now call it—some form of iron in 
which it could be fu sed and run into moulds, was recognised 
even in Roman days; of this there is proof in a few cast iron 
rude statuettes or other objects, which exist in the Louvre 
and other European collections, dating from later Roman 
times ; indeed, it could scarce be otherwise, from the 
moment men began to make wrought iron by the most 
ancient of all processes—the Catalan one, as it is commonly 





called—but the properties of cast iron, as we now know 
them, have been understood but asa thing of yesterday. | 
However, enough was known to induce the substitution of | 
cast iron balls for those of stone, and about 1378 the | 
earliest notices are found of such an application. | 

In 1429 cast iron shot were well known and were 
employed in France—as the Emperor Napoleon III. has 
shown in his great work on artillery—by the fire masters Les 
freres Bureau, about that date, under the command of 
Jean d’Are, in her enthusiastic warfare against the English. 
But it was at once found that the bombard could no longer 
withstand the inertia of the metallic ball; the calibre of | 
artillery was, therefore, at once reduced to such a size that | 
the piece could be made to stand, and we then find the 
long wrought iron ringed guns embedded in timber, such 
as those recovered from the wreck of the Mary Rose at a 
much later period—and those of 1422, temp. of Henry VI. 
—examples of which may be seen at Woolwich Repository. 

The change of calibre and of strain brought on a change 
inmaterial. Thetransition from wrought iron to bronze guns 
was, however, very rapid—the mediaeval kell founders were 
at hand all over Europe, and easily turned their methodsand 
their hands from casting bells and aiding the sword of 
the spirit through the church, to casting guns for those who 
dealt with the sword of the flesh. The rude ringed 
structure of wrought iron then alone possible, showed itself 
more and more unsafe and inefficient, and by 1450 bronze 
cannon were in common use, though many wrought iron 
guns in this transition period were so likewise. By the 
end of the fifteenth century, however, wrought iron cannon 
had totally fallen into disuse. The facility of casting in 
bronze and the unexpected power of endurance such 
guns showed, coupled with the ambition and vanity 
of rulers, now began to tend to the production of 
enormous guns again in this, to Europe, new material. 
Louis XI. had twelve guns, throwing each a ball 
of 500 French pounds, cast at Paris, Tours, Orleans, 
and Amiens, three at each city, between 1400 and 
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1500; and as early as 1408 a bronze gun of six tons 


weight was cast in Saxony; many others might be referred 
to. Now came the epoch of fully equipped field and siege 
trains. Charles VIII., Louis XIT., and the Emperor Charles 
V., constructed large siege trains, and the first real field 
train of bronze guns—marchant sur Vajfuts. We must 
here pass over a very numerous class of modifications or 
improvements in guns of various sorts and sizes, of which 
more or less remnants or records remain in our libraries, 
museums, and arsenals. Breech-loading, multiple barrels, 
repeating guns, and many others, show that the inventive 
class of projectors was not wholly unknown even at these 
remote times, and that had an Ordnance Select Committee 
existed even in those “great and good old times,” they 
would not have found their repose unvexed by the perti- 
nacity of those whose nature it is to go about laying inven- 
tions,as some one has said, as irrepressibly asa hen lays eggs. 

Bronze was costly—moreso, by far, then than now —when 
Europe was in its minority and poor; the material limited 
the production of artillery. Meanwhile, the manufacture 
of iron had within two centuries greatly advanced in 
Central and Northern Europe. The blast furnace had got 
into extensive operation about the middle of the fifteenth 
century, and cast iron had become at once more plentiful 
and its properties better understood. It was now looked 
to as a new material for cannon. It is highly probable 
that in the Hartz, in Westphalia, Styria, and Flanders, 
where the blast furnace was earliest in use, cast iron 
cannon were earliest cast, though the writer knows of no 
evidence as to this. In England, however, the earliest cast 
iron guns appear to have been cast about 1547. There is 
one at Woolwich, we believe, of late in Elizabeth’s reign. 
The employment of the new and lower priced material, 
very soon vastly multiplied the artillery of Europe, and 
especially enabled the armament of the vast numbers of 
fortified places which were created in the sixteenth and 
seventeenth centuries, and of the fleets created and 
destroyed ‘in the eighteenth, and in the early years of our 
own With cast iron, during the seventeenth century, came 
in the notion, which passed from the then supposed masters 
of the military art in Europe, and whose practice gave the 
law to all besides, that the reduction in the calibre of 
cannon, so as to ensure greater rapidity of fire, was the 
right thing, and that a great number of rapidly served 
guns of moderate calibre was much more powerful than a 
few heavy ones. This was no doubt in great part true as 
against troops, though far otherwise against fortifications 
or ships. The heaviest gun in use during the last century 
in our own, the French, or the Spanish fleets, was the 84- 
pounder, and of those but few; and towards the end of 
the century, Robins, in a a memoir, pointed out the 
increased power that would accrue to the British navy by 
increasing the calibre of its guns without increasing the 
charge. 

Many changes of form, of length, of nature, were made 
in cannon during the last century, and some with ourselves 
during the earliest part of the present, but nothing of a 
radical change, unless we except the great improvements 
effected in the mounting of the lighter classes of field 
artillery by Benjamin Thompson, Count Rumford—first we 
believe in the Bavarian service—which was rapidly adopted 
in our own, and since in every other service in Europe. 
Robins, however, about the end of the last century, briefly 
but clearly enunciated the basis on which the next great per- 
mutation of artillery would rest. The nation, he said, that 
shall first clearly discern and bring into practice the use of 
rifled artillery cannot fail for a time to acquire an 
immense military preponderance over its enemy. This, as 
is now well-known to everybody, has been carried out, has 
proved at Solferino and at Diippel the truth of the predic- 
tion, and forms the characteristic of the changes of artillery 
of our own day. It was preceded, and by not a very long 
period, by the admirable simplifications in the calibre 
and nature of the guns, and in the reduction of the numbers 
of the ammunition, previously employed in the French 
and in most if not in all other services. This has also 
now been followed by all other powers. 

We have thus with great brevity—with too much for 
so large a subject—glanced at the circumstances and periods 
of their characteristic changes and improvements, from 
their origines down to the present, seen in the history both 
of gunpowder and of artillery. As respects the latter the 
changes from built up wrought iron and stone balls to 
built up wrought iron and iron shot of small callibre, thence 

d bronzeguns, then to cast iron, and finally from 
smooth-bore and spherical shot to rifled guns and elongated 
shot constitute the great and noticeable improvements of 
a generic character. ttered over all theages, and through 
all the countries in which these grand changes have been 
matured, are found innumerable isolated inventions and 
contrivances in relation to artillery. To some of these 
rhaps find occasion to refer in future articles 
on this subject. 








Diccinc Coat In JaPpan.—Mr. Locock, in a recent letter to 
the Foreign-office, states :—‘‘I had an opportunity whilst there of 
visiting the works—if, indeed, they deserve the name—which have 
been undertaken for procuring the coal. Here and there, wherever 
the coal or shale which lay over it had been seen cropping 
out from the hill’s side a horizontal passage ha m run in, 
never more than 25ft., and often only 10ft. or 12ft. in length. In 
some of these burrows two or three men, crouched to the ground, 
were at work picking away at the sides with pointed hammers, and 
sorting each little piece of. coal with their hands before throwing 
it into one heap or another, according to its quality. A few 
coolies, in the last stage but one of nudity, collect the coal at the 
mouths of these burrows, and carry it to where the road admits 
of its being transferred to the backs of bullocks, or to three- 
wheeled carts, holding about half a ton each, and drawn by one 
beast. In this way it is brought to the Hiogo market. A great 
portion of it is of a very inferior quality. Here and there, how- 
ever, good specimens of a kind of anthracite are brought out from 
the hill’s side. The seam which has been discovered is about 
2ft. thick, and runs down towards the plain at an angle of about 
15 deg., or very nearly that of the themselves. There is, 
therefore, good reason to believe that by boring in the plain below 
the same, if not a better, seam might be discovered. The Japanese 
Government are not insensible to the advantages to be derived 
from a more scientific working of the coal of Hiogo, and it is not 
impossible we may ere long see a coal mine opened, 
worked by European machinery, 





THE AWARDS OF PRIZES FOR AGRICULTURAL 
MACHINERY AT THE PARIS EXHIBITION. 


WE extract the following list of awards from the Moniteur 
Universal, dated November 22nd, 1867 :— 


JURY OF CLASS 74, GROUP VIII. 
Special Competition of Agricultural Machinery and Implements, &c, 
PLOUGHS. ; 
Ploughs for general purposes.—First prize, James and Frederick 
ome Bedford, England; second prize, Ransomes and Sims, 
pswich. 
Turnwrest ploughs for general purposes.—Second prize, Ran- 
somes and Sims, Ipswich. 
oughs for deep ploughing.—First prize, Ransomes and Sims, 
Ipswich; second prize, James and Frederick Howard, Bedford. 
Trenching Ploughs. — Second prize. — James and Frederick 
— Bedford. 
uble-furrow ploughs. First prize, Ransomes and Sims, I; : 
second prize, James and Frederick Howard, Bedied <n 
First prize, J Frederick ard, Bedford d prize, 
irst prize, James ani rick How: 3; second pri 
Ransomes and Sims, Ipswich, ' 
FIELD ROLLERS. 
Compressing rollers.—First prize, Amies and Barford, Peter- 
borough. 
CLoD CRUSHERS. 
First prize, Isaac James, Cheltenham. 
SCARIFIERS AND EXTIRPATORS. 
First prize, Coleman and Morton, Chelmsford; second prize, 
Ransomes and Sims, Ipswich. ; 
DRILLS. 
Drills for general purposes.—First prize, Smyth and Sons, 
Peasenhall; second prize, Garrett and Sons, Leiston Works. 
Seed drills.—First prize, Garrett and Sons, Leiston Works; 
second prize, Smyth and Sons, Peasenhall. 
Broadcast drilis.—First prize, Garrett and Sons, Leiston Works. 
Drills for turnip, beetroot, &c.—First prize, Garrett and Sons, 
Leiston Works; second prize, Smyth and Sons, Peasenhall. 
Combined seed and manure drills. —A prize, Coultas, England, 
pore r MANURE omen abe 
istributors of manure in .-—First prize, Garrett and 
Sons, Leiston Works. eal 
» Liquid manure distributors. — Second prize, Coleman and 
Morton, Chelmsford; third prize, Isaac James, Cheltenham, 


LarcGE Horse Hors FoR DRILLED CROPS. 
A prize, Garrett and Sons, Leiston Works. 


SMALL Horse Hoes For Root Crops, 

First prize, Ransomes and Sims, Ipswich. 

Riverine PLoveus. 

First prize, James and Frederick Howard, Bedford; second prize, 
Ransomes and Sims, Ipswich. 

PoTaTOE PLoven. 

First prize, James and Frederick Howard, Bedford; second prize, 
Ransomes and Sims, Ipswich; fourth prize, Coleman and Morton, 
Chelmsford. 

MowInG MAcuHINEs. 
Fourth Prize, Samuelson and Co., Banbury (mower-reaper.) 
HAYMAKING MACHINES. 

First prize, Nicholson, Newark; second prize, James and 

or Howard, Bedford; third prize, Ashby and Jeffery, Stam- 
or 
Horse RAKEs. 

First prize, Nicholson, Newark; second prize, James and 
Frederik Howard, Bedford; third prize, Ransomes and Sims, 
Ipswich; fourth prize, Ashby and Jeffry, Stamford. 

REAPERS, 

Machines for two horses.—-Third prize, Samuelson and Co.. 

Banbury; fifth prize, James and Frederick Howard, Bedford. 
PORTABLE STEAM ENGINES ABOVE 6-Horse PowEr. 

First prize, Ransomes and Sims, Ipswich; second prize, 
Marshall, Gainsborough. 

PORTABLE ENGINES OF 6-HORSE POWER AND UNDER. 

Fifth prize, Allen and Tuxford. 

Horse GEARS, WITH INTERMEDIATE MOTION ON THE GROUND. 

First prize, Barrett, England. 

THRESHING MACHINES. 

Portable steam threshing machines of more than 6-horse _— 
First prize, Ransomes and Sims, Ipswich (improved footing 
machine) ; second prize, Clayton and Shuttleworth, Lincoln; 
third prize, Marshall, Gainsborough; fourth prize, Robey and Co., 
Lincoln; fifth prize, Ruston, Proctor, and Co., Lincoln threshing 
machine with drill); sixth prize, Barrows and Carmichael, Banbury. 

Horse threshing machines breaking the straw. — Third prize, 
Barrett, England. 

MAIzE AND CorN SHELLERS. 

Second prize, Piller, England. 

BaRLey Mowers. 

A prize, Robey, England. 

CHAFF CUTTERS. 

Chaff-cutters for power only.—First prize, Picksley and Sims, 
Leigh; second prize, Ransomes and Sims, Ipswich. 

Chaff-cutters for hand or steam power.—Second prize, Ashby and 
Jeffry, Stamford. 

Chaff-cutters for hand power only.—First prize, Ransomes and 
Sims, Ipswich. 

Roor CuTTERS AND PULPERS. : 

Pulpers and root-cutters for power.—Second prize, Picksley and 

_ Leigh; rmx prize, — Maldon. s 
t-cutters for steam or hand power.—First prize, Benhall, 
Malden; secon’ prise, Pitubey atten, ich. 

Root-cutters for hand power.—Third prize, Benhall, Maldon. 

Pulpers for hand power. —A prize, Ransomes and Sims, Ipswich 
(Biddell’s pulper). 

Bruistne MILs. 

Oat-crushers for power.- First prize, Amies and Barford, Peter- 
borough; second prize, Picksley and Sims, Leigh. 

Oat-crushers for hand-power.—Ransomes and Sims, Ipswich 
(crusher for all kinds of grain, Biddell’s system). 

Smooth roller bruising mills.—First prize, Ransomes and Sims, 
Ipswich; second prize, Picksley and Sims, Leigh. 

Bone MILs. 
A prize, Picksley and Sims, Leigh (bone mill for power). 
Or CAKE BREAKERS, 
First prize, Coleman, Chelmsford. 





To ALLoy IRon wiTH TunGsTEN Le Guen has found the follow- 
ing process very successful:—He mixes the tungsten in the state 
of powder with one-tenth of its weight burnt lime, and works up 
the mixture with tar or asphalte by the agency of heat until a 
firm mass is produced which can be broken up easily when cold. 
He then fills the furnace with layers of coke, the tungsten mixture, 
more coke to protect this metal from oxidation, the cast iron with 
its flux, and so on in this order, and then proceeds to heat it. 
The Wilkinson furnace, in which this operation was conducted, 
had an internal diameter of 0°76 metre, and a height of 2°8 metres. 
The resulting alloy contained 6°84 per cent. of tungsten. By 
mixing this alloy with eight times its weight of grey pig, and 
submitting them to the decarbonising process, an excellent variet; 
of steel was formed that could be readily tempered, forged, an 
drawn, and showed itself to be admirably adapted for rails, springs 
of wagons, plate, &c. This metal thus obtained should contain, 
according te theory, 0°7 per cent. of tungsten. It is probable, 
however, that the amount is reduced one- by oxidation. 
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LOCOMOTIVES EXHIBITED 
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PASSENGER ENGINE, BY MESSRS, COCKRILL, OF SERAING, BELGIUM. 


Length of grate, 9ft. 

Width of ditto, 3ft. 8°041in. 

Total grate surface, 

Height of crown of fire-box over fire-bars, 3ft. 
7°783in. 

Size of fire-box, 

Number of tubes, 208. 

Length of tubes between tube plates, 1I1ft. 
3°073in. 

Internal diameter of tubes, 1°575in. 


Length of smoke-box, 2ft. 6°079in. 

Width of ditto ditto, 4ft. 1°160in. 

Internal diameter of funnel, 1ft. 9°260in. 

Diameter of cylinders, 16°929in. 

Stroke, 22°048in. 

Number of wheels, 6. 

Ditto ditto, coupled, 4. 

Distance between leading and trailing wheels, 
15ft. 2°287in. 

Diameter of driving or coupled wheels, 6ft. 
6 *742in. 





Thickness of tubes, ‘098in. 
Heating surface of tubes, 861 square feet. 
Ditto ditto, fire-box, 107} square feet. | 
Ditto ditto, total, 968} square feet. 
Mean diameter of body of boiler, 4ft.2°577in. } 
Thickness of plate, *433in. 
Working pressure permitted, 9 atmospheres. - 
Cubic feet of water contained in boiler (3in. over | 
crown of fire-box), 109°45 cubic feet. | 
Amount of steam space in boiler (ditto ditto), | 
70°983 cubic feet. 





Ditto of leading ditto, 3ft. 11°191in. 

Weight on leading axle, 11 tons 2 ewt. 
Ditto on driving ditto, 11 tons 34 owt. 
Ditto on leading ditto, 11 tons 3} ewt. 


Total weight of locomotive working, 33 tons | 


9 ewt. 

Ditto ditto, empty, 30 tons 4 cwt. 

Tractive force (counting 65 per cent. as effective), 
2 tons 15 ewt. 

Adhesion at one-sixth, 3 tons 15 ewt. 





TANK ENGINE BY CAREL’S, GHENT, BELGIUM. 


Length of grate, 4ft. 8°69in. 

Width of ditto, 4ft. 2in. 

Total grate surface, 224 square feet. 

Height of crown of fire-box over fire-bars, 3ft. 3in. 

Size of fire-box, 41°3 cubic feet. 

Number of tubes, 168. 

Length of tubes between tube plates, 8ft. 10°29in. 

Internal diameter of tubes, 1°57in. 

Thickness of tubes, ‘lin. 

Heating surface of tubes, 700 square feet. . 

Ditto ditto, fire-box, 644 square feet. 

Ditto ditto total, a square feet. 

Mean diameter of body of boiler, 3ft. Sin. 

Thickness of plate, ‘39in. 

Cubic feet of water contained in boiler (3in. over 
crown of fire-box), 78°3 cubic feet, 

Amount of steam space in boiler (ditto ditto), 
31 cubic feet, 














Working pressure permitted, 8 atmospheres. 

Length of smoke-box, 2ft. 

Width of ditto ditto, 3ft. 9in. 

Internal diameter of funnel, 15jin. to 13°38in. 

Diameter of cylinders, 15in. 

Stroke, 18*in. 

Number of axles, 3. 

Ditto ditto, coupled, 3. 

Distance between leading and trailing wheels, 
10ft. 2in. 

Diameter of driving or coupled wheels, 3ft. Lin. 

Diameter of leading or trailing ditto, 3ft. Llin. 

Weight on leading axle, 8 tons 11 cwt. 

Ditto on driving ditto, 9 tons 9 ewt. 

Total weight of locomotive working, 18 tons 

Tractive force (counting 65 per cent. of effective), 
3 tons. 

Adhesion at one-sixth, 3 tons. 
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SIX-WHEEL COUPLED LOCOMOTIVE FOR THE CHEMIN DE FER DU MIDI, FRANCE. , 


Length of grate, 4ft. 10in. 

Width of ditto, 3ft. 4in. 

Total grate surface, 15°8 square feet. 

Height of crown of fire-box, 5ft. 

Size of fire-box, 79 cubic feet. 

Number of tubes, 223. 

Length of tubes between tube plates, 14ft. 7°3in. 
Internal diameter of tubes, 1 73in. 

Thickness of tubes, ‘79in. 
Heating surface of tubes, 1476 square feet. 
Ditto ditto, fire-box, 89 square feet. 

Mean diameter of body of boiler, 4ft. 54in. 
Thickness of plate, ‘35in. 

Working pressure permitted, 9 atmospheres, 
Water contained in boiler, 140°8 cubic feet. 
Steam space in boiler, 69 cubic feet. 





Length of smoke-box, 3ft. 2in. 
Width of ditto, 4ft. 5in. 


Internal diameter of funnel, 17jin. 
Diameter of cylinders, 17°7lin. 
Stroke, 25°59in. 

Number of wheels, 6. 

Ditto ditto, coupled, 6. 

Wheel base, 11ft. 10in. 

Diameter of wheels, 5ft. 3in. 

Weight on leading axle, 11 tons 4 cwt. 
Ditto on driving ditto, 12 tons 10 cwt. 
Ditto on trailing ditto, 11 tons. 

Total weight working, 34 tons 14 cwt. 
Ditto ditto, empty, 30 tons 10 cwt. 
Tractive force, 4 tons 8 cwt. 
Adhesion, at one-sixth, 5 tons 16 cwt. 
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MINERAL LOCOMOTIVE, BY MARSINELLE, COUILLET, AND 00., BELGIUM. 


Length of grate, 4ft. 7in. 

Width of ditto, 3ft. 10°43in. 

Total grate surface, 16°67 square feet. 

Height of crown of fire-box over fire-bars, 3ft. 4in. 

Size of fire-box, 58°86 cubic feet. 

No. of tubes, 162. 

Length of tubes between tube plates, 8ft. 4°4in. 

Internal diameter of tubes, 1°57in. 

Thickness of tubes, ‘lin. 

Heating surface of tubes, 615 square feet. 

Ditto ditto, fire-box, 61 square feet. 

Ditto ditto, total, 676 square feet. 

Mean diameter of body of boiler, 3ft. Sin. 

Thickness of plate, “43in. 

Working pressure permitted, 8 atmospheres. 

Cubic feet of water contained in boiler (3in, over 
crown of fire-box), 70 cubic feet. 

Amount of steam space in boiler (ditto ditto), 294 
cubic feet. 
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tom of smoke-box, 2ft. 

Width of ditto, 3ft. 9in. 

Internal diameter of funnel, 15°74in. to 13°38in. 

Diameter of cylinders, 13°78in. 

Stroke, 18in. 

Number of axles, 3. 

Ditto ditto, coupled, 3. 

Distance between leading and trailing wheels, 
Oft. 


Diameter of driving or coupled wheels, 3ft. lin. 

Weight on leading axle, 11 tons 10 ewt. 

Ditto on driving ditto, 11 tons 144 cwt. 

wy weight of locomotive working, 23 tons 
44 owt. 

Ditto ditto, empty, 19 tons 1 cwt. 

Tractive force (counting 65 per cent. of effective), 
3 tons. 

Adhesion at one-sixth, 3 tons 174 cwt. 








MINERAL LOCOMOTIVE, BY THE COMMENTRY FORGE COMPANY, FRANCE. 


Length of grate, 3ft. 6°6in. Le of smoke-box, 2ft. 34in. 
Width of ditto, 1ft. 10°9in. Width of ditto, 3ft. ; 
Grate surfaca, 64 square feet. Internal diameter of funnel, 124in. 


Height of crown of fire-box over bars, 3ft. 7‘3in, 
Size of fire-box, 23 cubic feet. 

Number of tubes, 98. : 
Length of tubes between tube plates, Sft. 2°6in. 


Number of wheels. 
Ditto ditto, coupled, 6. 


Diameter of cylinders, 124in. 


15jin. 
, 6. 


Internal diameter of tubes, 1°57in. Wheel base, 10ft. / 
Thickness of tubes, “85in. Diameter of driving and coupled wheels, 3ft. 4}in. 
Heating surface of tubes, 330 ft. square. Weight on lea axle, 6 tons 9 cwt. 

Fire-box heating surface, 50ft. Ditto on driving ditto, 6 tons 9 cwt. 

Toial ditto ditto, 380ft. Ditto on ing ditto, 6 tons 16 cwt. 


Mean diameter of body of boiler, 2ft. 11in. 
Thickness of plate, *43in. 
Working pressure permitted, 8 ic 


Cubic feet of water in boiler, 
Steam space in ditto, 22°4ft. 





Total weight of loco. working, 19 tons 14 owt. 
Ditto ditto, light, 15 tons 2 cwt. 

Tractive force, 1 ton 164 owt. 

Adhesion at one-sixth, 


tons 6 cwt. 
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MIXED ENGINE, NORTHERN OF FRANCE RAILWAY 





| Le of grate, 5ft. 44in. of smoke-box, 2ft. 6in. 
a et ye 4in. ror Width of 4ft. 2in. 
rate lace, square 
Height of fire-box, 4ft. 2°4in. Diameter of pase 
Cubic ty of ditto, 70 cubic feet. Length of 22in. 
Ferns ot re sctorcen tube plates, 12 S3in. | Ditto ditto, sompled, 4 
itto een \. 
Tatabtor diameter of tubes, 18in. Length of oor, 14ft. 5in. 
Thickness of tubes, ‘079in. Diameter of driving and wheels, 5ft. Llin, 
Tube heating surface, 968ft. Ditto leading or trailing di' 
Fire-box heating surface, 80ft. Load on wheels, leading, 11 tons 6 owt. 
Diameter of bod; “of boiler, Aft. 2°2 Ditto atte, S Stem, yang 
Diameter of of boiler, in. 
Thickness of plave, ‘Sbin. Se te seomotive working, 30 tous 16 owt, 
Fern ee eT Dlcnnie tect” | Trmetive front 9 tous 3] owt 
Vol water in boiler, 94 cubic ive force, 
Ditto steam ditto, 63. Adhesion at oS ath tons 16 cwt. 
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SURVEYING IN ABYSSINIA. 

Tue following article formed part of an excellent paper en- 
titled “La Geographie de Precision in Afrique,” which appeared 
in the Revue des deux Mondes of February last.* 

Twofold considerations have induced us to place it in a some 
whatabridged form before our readers. Inthe first place it presents 
an interesting sketch of the labours of a gallant and enterprising 
Frenchman, whose efforts in the cause of geographical science 
have not as yet received the notice they deserve on this side the 
Channel; and, secondly, although the method pursued by M. 
d' Abaddei, the traveller in question, may not, perhaps, possess the 
intrinsic novelty which the French reviewer is disposed to claim 
for it, yet its application on an extended scale to a difficult 
country, with apparently the most satisfactory results, is un- 
questionably altogether unique, and suggests a useful lesson to 
some of the officials in our own colonies. 

Few who have not had opportunities of personally testing 
their value can fully estimate the palpable errors which pervade 
the maps of most of our colonies which may as yet have been 
unable to afford the expense of a regular trigonometrical survey. 
Competent observers are not generally wanting. Ample data 
exist in the note-books of colonial surveyors, but these, for the 
most part, have been made for individual purposes—each man 
observing and recording his observations in his own way and to 
his own scale, without giving a thought to their future combina- 
tion for purposes of public utility. The consequencesare that when 
attempts are made to combine such data in a map the results are 
fallacious am@ untrustworthy to a degree. Can some of these 
gentlemen not take a leaf out of M. d’Abaddei’s book /¢ 

Before detailing the results he has achieved it may, however, 
be desirable to say a few words respecting the adventurous 
traveller himself. M. Antoin d’Abaddei was born in Dublin, of 
french parents, in 1810. From his earliest years he appears to 
have had a predilection for travel, and to have spared no pains 
to qualify himself for a future career of exploration. His first 
scientific employment was in Brazil, where he conducted a series 
of observations on terrestrial magnetism, which had been 
suggested by the late M. Arago, by whom he was introduced to 
the French Institution on his return to Europe. 

A few months later he set out to join his brother Arnauld 
d’Abaddei in Egypt, and after devoting some time to the study 
of Arabic, the brothers started for Abyssinia with the intention 
of seeking the sources of the Nile. They reached Gondar in 
May, 1838, but finding their finances exhausted M. Antoine 
returned to Europe, while his brother remained at Massowah to 
prosecute his studies in the Amaric language. M. Antoine 
d’Abaddei returned soon after, bringing with him a very exten- 
sive scientific equipment. Their efforts to re-enter Abyssinia 
were, however, long futile, and not until the month of June, in 
1842, did they find themselves once more inGondar. The seven 
succeeding years were passedin a series of most perilous enterprises 
in Godjam, Kaffa, the Galla country, and in Pnarya, where they 
discovered the sources of the Umo—one of the tributaries of 
the Nile. 

The eighteen years which have elapsed since his return to 
Europe in 1849, have been devoted by M. d’Abaddei to the com- 
pletion of his work, which we have now to describe in the words of 
the French reviewer:—“ M. d’Abaddei, by his own unaided exer- 
tions, has constructed a map of a tract of country exceeding in 
size the whole of France; the materials for the work having, 
moreover, been collected in the face of innumerable difficulties, 
of an unhealthy climate, of incessant privaticn, of perils from 
wild beasts, amidst impracticable roads, &., and above all, despite 
every kind of opposition on the part of the natives. His map 
bears no resemblance of the route maps which are usually to be 
found in the narratives of travels in new countries, M. Faye, 
formerly professor of geology at the Ecole Polytechnique, has 
observed of it:—‘‘ Here we have, not a collection of curious notes 
respecting a strange country hastily explored; not a traveller's 
journal with all it topographical data, good, bad, and indifferent, 
linked together by a few desultory observations, made with a 
sextant or pocket compass, but a complete geodetical memoir of 
Ethiopia, executed at the cost of ten years’ toil, by a new and 
scientific method; and which equals, in regard of accuracy, the 
majority of maps of France itself before the Revolution.” 

The country surveyed by M. d’Abaddei extends from the six- 
teenth to the sixth degree of north latitude, a distance of about 
1000 kilometres (6214 miles). To give an idea of the size of 
the territory thus explored, we may remark that laying the map 
of Ethiopia upon that of France, and supposing the most 
northerly point, Massowah, to agree with Calais, the southern 
extremity, North Washo, will then be represented by the village of 
Tuera, hard by Saragossa, and the eastern and western limits 
Saka, and Gondar the capital of Abyssinia or Habbesh, by 
Bayonne, and Chateau-Goutier in Brittany. Within these limits 
some 900 points have been fixed with precision, and others have 
been so selected in regard to each other so as to allow the map to 
be easily completed by the interpolation of details furnished by 
M. d’Abaddei's journals and sketches. 

His large map of Ethiopia shows towns and villages, the posi- 
tions and heights of mountains and plains, the courses of 
rivers, the caravan routes, all as minutely as though a well 
trained corps of military surveyors had traversed the length and 
breadth of the land. his really herculean task has been 
achieved by a new and original method, the principles and 
the utility of which we will endeavour now to elucidate. 
The operation may be described as a method of natural survey- 
ing. It is an application of practical trigonometry to natural 
objects, such as mountain peaks, the summits of trees, the gables 
of houses, the salient angles of cliffs, the extremities of an 
island or a lock, &c. Observations are made upon as great a 
number as possible of prominent objects which intersect the 
horizon. The bearing and altitude of each is noted, and the 
operation having been repeated at other suitable stations, the 
results are laid down on paper, and combined as far as possible 
into triangles. ‘Two bearings of any one point from two others, 
the positions of which are known, enable us to determine that 
of the third. If more than two can be obtained so much the 
better; as they should all pass through one and the same point, 
a comparison of them enables us to check and detect error. 
But, it will be asked, how are the primary stations determined— 
those points, the position of which we have assumed to be 
already fixed? Here the new method differs from the ordinary 
operations of trignometrical surveying. 
base line in the usual manner im a savage country, generally 
speaking, is not to be dreamed of. There is but one remedy, 


* The few accompanying foot notes have been added by the translator. 

+ We must not be misunderstood. All who have had experience in com- 
pling maps know that when observe‘ions are received from various sources 
they never fit exactly, But this istrue within certain limits only. With a due 
regard to systematic observations the discrepancies in the data recorded in 
surveyors’ tield books bearing on the chief natural features of the country, 
ought not to be sufficiently great to affect the general accuracy of ordinary 
in ps on a moderate scale, such as are thuse to which we have just referred. 
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the base must be measured in the heavens.* The astronomical 
latitudes of two stations as nearly as possible north and south 
of each other, and of sufficient elevation to be visible one from 
the other, are carefully determined, the difference of latitude 
becomes the basis of future observations. In this way 
M. d’Abaddei selected for his points of departure Mount Dixa 
and Mount Salodu, the former in lat. 14 deg. 59 min., the 
latter 14 deg. 11 min., both being situated on a line making an 
angle of about 22 deg. with the meridian. Both these stations 
commanded a wide horizon, and M. d’Abaddei observed from 
them a ye number of peaks and other remarkable objects 
easily to be recognised under other aspects. eross - 
ings furnished him with the skeleton of his map. Then, taking 
these points as secondary stations, he fixed others from them, 
and thus determined the position of all the principal eminences 
in the country. 

M. WA ei has wrought outa truly original work, a work 
unprecedented in the annals of travel. It would be unjust to 
compare it with the amateur observations of the ordinary run of 
travellers, taken by fits and starts, as the opportunities have 
presented themselves, and which serve as the basis of their 
route maps. Let us consider how those maps are generally 
constructed. Distances are valued approximately by days’ 
journeys, by the time occupied en route between any two given 

ints. 

If possible the bearings of the route are also observed with a 
compass. But unfortunately the compass is a capricious instru- 
ment; the magnetic meridian, the direction of which is indicated 
by the needle, changes its position unceasingly under the in- 
fluence of occult causes. Besides, we are always at the mercy of 
local perturbations, the amounts of which it is impossible to 
estimate. Masses of ironstone deeply hidden in the earth will 
cause a deviation sufficient to render every observation valueless. 
M. d’Abaddei took a great number of compass bearings, but 
solely with a view to determine the magnetic variation, never for 
chartographic purposes. The true bearing having been deter- 
mined astronomically in each case, he was enabled by compari- 
son to ascertain the amounts of compass error, which in some 
cases exceeded 20 deg., showing how little reliance can be placed 
on magnetic bearings, and why the itineraries of the same route, 
as given by successive travellers, so often present inexplicable 
discrepancies. 

To these loose and utterly unreliable data travellers who pos- 
sess a smattering of astronomy sometimes add a latitude here 
and there observed with the sextant, or a longitude determined 
by lunar observation. In this case additional trouble is entailed, 
as a chronometer is required for the determination of the local 
time. Messrs. Ferret and Gallinier, who travelled over part of 
Abyssinia in 1840-43, obtained in this way nine latitudes and a 
few longitudes, which form the basis of the map subsequently 
published by them. M. Ruppells in like manner determined 
several points im the north of Abyssinia. It is almost needless 
to say that M, d@’Abaddei also availed himself of this method 
when circumstances permitted. He determined sixty tatitadhe, 
thé greater parts of which were repeated several times with 

; + instrtiments and by different methods; that of Saku, 
thé capital of Inarya, was taken thirteen times by altitudes of 
thé sun, of the moon, and of four stars. His longitudes were 
taken in four different ways, some of them giving very satis- 
factory results. 

These data have been applied—due regard being had in each 
ease to the value of the observation—to the determination of the 
absolute latitude and longitude of 900 points connected together 


mometri , 

ihe triangulation was performed in this wise:—Choosing some 
point along his route which offered a clear and extended pro- 
spect, M. d’Abaddei would set up his theodolite, and with it 
make the circuit of the horizon, noting the bearing and the ap- 
parent elevation of each conspicuous object, of the most noticeable 
eminences, the minarets of churches, well-defined edges of cliffs 
and precipices, the extremities of islands—in short, of every 
object he might hope to recognise from another station. Then, 
with the aid of a plane-table, he would sketch a panoramic view ¢ 
of the most important features of the surrounding landscape, 
showing the profiles of the different eminences, estimating the 
distance of each, as far as was possible, with the eye. 

In after years, during the compilation of the map, these 
sketches, with their accompanying notes, became very precious, 
as they permitted the identity of objects observed from several 
different stations to be satisfactorily established. 

A series of observations thus made at any one point was com- 
pleted by taking the altitude and azimuth of the sun, which, by 
a simple calculation, allowed the cardinal points of the panoramas 
to be marked upon it there and then. 

In this manner M. d’Abaddei connected by a continuous 
chain of triangles his point of departure on the shores of the 
Red Sea, with his last station at Kaffu, on Mount Washo, an 
elevation of 5060 metres (16,600ft. English), which forms the 
culminating point of the Ethiopian plateau. 

“The number of observations thus made was between 4000 and 
5000, from 325 different stations. The work occupied twelve 
years. Duritig the whole of this period M. d’Abaddie was a 
stranger to civilisation and to the resources it places at our 
command. Hé lived amidst never-ending dangers, suffering often 
cruel privations and fatigues of every description; buoyed up 
solely by thouglits of the goal he sought. He penetrated to the 
sources of the Blue Nile, studied the country and its inhabitants, 
cleared up important questions in anthropology and in linguistic 
and statistical science, formed vocabularies, recorded tradi- 
tions, collected MSS., and, withal, constructed a map of a country 
previously almost unknown. In his work entitled ‘ Geodesei 
d'Ethiope,’ M. d’ Abaddei has arranged his calculations and obser- 
vations, and at the present moment (February, 1867) he is, we 
believe, engaged in completing the last section of his map.” 

“In ‘Geodesei d’Ethiope’ we find only tables, formulz, de- 
scriptions of instruments, and dissertations on new methods of obser- 
vation. The descriptive element is scantily supplied by a few 
laconic notes of the difficulties encountered in the execution of 
such and such an observation, to explain why 4 figure is wanting 
here, why this observation possesses additional interest, why that 
must be treated as doubtful! At one time it is a dangerous 
attack of ophthalmia which prevents his observing the sun: at 
another the “gobar” or dry mist enshrouds the distance and 
renders the mountains undistinguishable; sometimes a curious 
crowd throng round him and oblige him to discontinue his obser- 
vations. ee Thus to the observations made at Gobe (a 
station in the Midu country) the following note is appended:— 








* This method has long been recognised in maritime surveying. It will be 
observed that an error in the estimated length of a base line does not affect the 
accuracy of the relative positions of other points determined from it in regard 
to each other. 

+ A valuable paper, by M. F. Galton, in the volume of “ Cambridge Essays” for 
1854, contains some interesting observations on the value of these p:ctorial 
maps, and of the geographical importance of the artistic element in them. 
Thirteen years have now passed by, but we regret to find that even on the 
Continent, where more attention has been given to the subject than in Eng- 
land, this subject has not received the development we could have wished. 


ment with the Midu to prove to them that I was not casting a 
spell upon the barley amongst which I had ensconced myself.’ 
these artifices, which he had constantly to vary, M. d’ Abbadei 
was aloneenabled to procure an occasional moment of tranquillity. 
The only real drawback attendant on this method is the frightful 
amount of office work which it entails for the collation and calcu- 
lations of data observed in the field. Mountain peaks, precipices, 
islands are observed upon, but how are they to be distinguished ? 
The guides will tell you the name of some distant peak scarce 
visible amidst the haze of the horizon— each one perhaps giving 
it a different appellation—or, as often happens, the mountain has 
no name in the vernacular, and the guides answer your inquiries - 
Ry some vague e. m signifying an elevation, a summit, &c. 
or is a confusion of names the only impediment to a satis- 
factory determination of the identity of distant stations; optical 
illusions oftentimes interpose as well, Thus, on one occasion, 
M. d’Abaddei carefully observed upon (as he thought) three 
islets in Lake Isana, which proved eventually to have no 
existence—they were three peaks of a neighbouring mountain 
reproduced in the mirage of the lake. [ 

We may easily conceive that these errors, which are insepar- 
able from any system which is dependent on the employment of 
natural objects as signals, greatly augment the difficulties expe- 
rienced in the compilation of a map. Happily the method itself 
supplies us with the remedy. Observations with the theodolite 
furnish us not only with the horizontal bearings but also with 
the altitudes of the stations observed upon. A comparison of the 
altitude as noted from several different stations thus enables us 
at once to determine whether the same object has been observed 
upon in each case or not. And so, little by little, our data are 
classified, errors of observation are eliminated, and the points 
which are to serve as the basis of our map are determined. 

The position of each one of these stations is mutually dependent 
on that of all the others—one cannot be altered without a modi- 
fication being produced in that of every other. This peculiarity, 
while it renders the calculations long and tedious to a degree, 
at the same time guarantees the exactitude of the results. 

The compilation of M. d’Abaddei’s maps has entailed a fearful 
amount of labour; but the precision which he has attained is cer- 
tainly very remarkable. The error in the position of the principal 
stations probably does not exceed one minute (about 2000 yards). 
In the observations of ordinary travellers errors of one degree 
(694 English miles) are far from uncommon. We may quote an 
instance in points which have become, so to speak, historic. 

A. Von Humboldt, from a series of lunar distances, fixed the 
longitude of the city of Quito at 81 deg. 5 min. 58 sec.* The 
longitude of Quito had already been calculated by Bougan and 
La Condamine, the first named traveller making it 80deg. 15 min., 
the second 81 deg. 22 min., the difference being 1 deg. 7 min. 
The result of La Condamine’s observations was graven on a 
marble tablet, destined to perpetuate the memory of the great 
expedition for the determination of the length of an arc of the 
meridian in Peru. Nine years later d’Auville found the longi- 
tude of Quito to be 80 deg. 30 min.; and Ulloa, by calculations 
founded upon data furnished by La Condamine, placed it at 
80 deg. 40 min. 

Comparing the results obtained by M. d’Abaddei with those of 
other travellers, we cannot but be struck with the superiority of 
his method of procedure. The late M. Daussy, the geographer 
of the Bureau of Longitude at Paris, did not hesitate to pro- 
nounce the highest encomiums upon it, and to instance it as a 
model worthy of the attention of all future explorers. 

At the same time it must not be forgotten that the best 
system in the world is nothing in the absence of those personal quali- 
fications which characte: the real traveller. Calmness, courage! 
perseverance, a ready invention, an intimate acquaintance with 
the manifold resources which science places at. our disposal—all 
are requisite for those who seek for laurels in undertakings of 
this description. A glance at the pages of his work shows us 
that M. d’Abaddei was inexhaustible in resource. He did not 
confine himself to observations on the mountain peaks and other 
remarkable objects along his route. It has already been stated 
that he determined numerous latitudes and longitudes astrono- 
mically. A great number of altitudes were also ascertained with 
the aid of the barometer or of the boiling-water thermometer. 
Sometimes he had opportunities of measuring distances by sound. 
Thus at Massowah, during the great Mahommedan fast of 
Ramadan, it was customary to fire a cannon at sunset to 
announce the termination of the day’s fast. M. d’Abaddei took 
advantage of the custom to ascertain the time which elapsed 
between the flash and the arrival of the report on the opposite 
shore. Taking up his position on a hillock near the village of 
Omkulu he awaited the signal from the Fort of Massowah. The 
sound reached him eighteen seconds after the flash: the distance 
consequently was 6°440 metres (7041 yards). Another time he 
measured the distance between the city of Adoua and Mount 
Saloda. His brother Arnauld repaired to the mountain with a 
matchlock; he, with a pistol, took his station on a housetop in 
the city. They fired alternately, noting the intervals in each 
case with stop-watches. The distance was ascertained to be 
three kilometres (about i? m.); but the brothers had appa- 
rently made too much noise, for they were forthwith banished 
from Tigré. 

The methods which enable us to form an approximate estimate 
of the distances of objects are sufficiently numerous. The most 
simple method is by the eye alone; the details of trees and 
shrubs generally enabling us to judge pretty nearly their distance 
from us. The range of a rifle, a stone’s throw, or the cast of 
aspear furnish another unit of measure. A short distance may 
be determined with a rod or line—a long one by pacing. When 
it is inconvenient to count the number of paces, the time 
occupied in transit may be noted. For twelve whole years M. 
d’ Abaddei marked, day by day, the hour and the minute at which 
he passed some point marked upon his itinerary. With him it 
may be truly said, not a moment passed untold. 

The streams he crossed, the rocks he passed by the wayside, 
every incident of the road, is represented by a precise date. The 
average rate of M. d’Abaddei’s progress was four kilometres (24 
English miles) per hour. Every occasion on which the pace ex- 
ceeded or fell below the average rate wasalsoduly noted. Thisrigid 
and scrupulous record of “each fleeting hour” has enabled M. 
d’ Abaddei to enter upon his map an immense number of valuable 
details grouped round certain determinate points with a precision 
that is really surprising. We may add that the width, depth, 
and volume of all the streams crossed en route have also been 
duly recorded. 

We trust that whenits merits become more generally known, the 
method adopted by M. d’ Abaddei may be rich in results, and in the 
hands of future explorers materially contribute alike to the 
extension and te the greater exactitude of geographical science. 





TENDERS.—The following tenders were recently put in for the 
construction of a brick gasholder tank for the Hornsey Gas Com- 
pany. Mr. Jabez Church, engineer:—Kirk, £4860; Mansfield, 
£4570; Ashly and Horner, £4490; Hill and Keddell, £4260. The 
lowest tender was accepted. 








. * From the meridian of Paris. 
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RAILWAY MATTERS. 


Wuat a godsend would be found in a system of railway carriage 
ventilation without draught! Is the thing impossible? 

Amonest the systems of education much wanted is one to make 
porters pronounce the names of their stations int . 

On Saturday morning the timber-built viaduct on the Vale 
.—— Bailwa , situated between Hirwain and Glyn 
e 


Ir is proposed to train and employ professional railway 
to = the places of the amateurs fm have shown their 
petency. 


A TEACHER of music has just obtained £2000 as compensation by 
from the South-Eastern Company for injuries s ned in & 7 


collision at Greenwich. 
On our railways in India a double roof is placed over the engine 


to shield drivers and stokers from the sun, and thus all the pro- 


tection they need is afforded them. 


THE notices of intended application to Parliament ai 4 


bills in the session of 1868 are 109, as compared with 171 for 
450 for 1866, 415 for 1865, and 360 for 1864. 

A COLLISION occurred near Calicoon station, on the Erie road, 
on the 17th ult., between an oil train and a freight train. “The 
oil took fire, and twenty-one cars and a locomotive were de- 
stroyed. 

THE season-ticket holders on the Brighton line, after quietly 
keeping their “‘annuals” in their pockets for months 5 
are now persecuted for them at every turn, and are 0 
“show tickets” once, twice, or even three times on a short 
journey. 

Tue Bengal Government has recommended to the Supreme 
Government that an agent of the Eastern Bengal Railway should 
be authorised to make an engineering survey with a view to the 
extension of the railway from Assam to Darjeeling. The Viceroy 
has submitted the question to the home Government, 

THE Mont Cenis line is now completed, with the exception of 
the St. Michel station, but the service cannot be commenced at 
once, owing to some of the engines not having, been sufficiently 
tested, as part of the materials had proved of inferior quality; the 
company are therefore unable to open the line at present, but 
expect to do so very shortly. 

SEVERAL new continental railway schemes have been brought 
out: that of the Franz-Joseph Railway, from Vienna to Prague 
and Eger, shortening the distance to Northern Germany, has 
been successful, the shares offered having been fully subscribed. 
Another company for the construction of the Alféld Railway in 
Hungary will, it is said, probably meet with an equally good re- 
ception, 

THE boards of the South-Eastern and Brighton Railway Com- 

ies have come to an agreement with the board of the London, 
Ghatham, and Dover Company, which will bring the working of 
the three lines into one harmonious system. The new plan does 
not mix up the financial concerns of the respective companies, and 
provision is made for the difficulty of ascertaining in the present 
oe: ge | state of the Chatham and Dover line the precise pro- 
portion of the earnings to which it may be entitled, by a condition 
that the question shall at the proper time be definitively adjusted 
through an arbitration, with Sir William Erle, Mr. Gladstone, or 
Sir George Grey as umpire. 

THE Times pleads for shelter for the drivers of railway loco- 
motives when at work. The engine-driver always fares worse in 
rough weather than other men. He cannot even walk a deck to 
restore a flagging circulation. He is compelled to perform his 
duties half frozen by the searching storm, with only a piece of glass 
before his face to prevent him from being blinded by rain or snow, 
and all for no cause or reason. It is absolutely dangerous to place 
a man who holds so many lives in his hands at the mercy of the 
utmost violence of the elements. The waste of vitality that 
goes on is lamentable, and we should all be startled if we were 
told the number of lives which are lost by a practice which is 
little less than inhuman. But the Z'imes does not seem to be 
aware that the fault lies with the men themselves. As a rule 
they have a great objection to cabs. 

Aw accident occurred on Saturday last, on the New Highgate 
and Hornsey line, which, though unattended with any serious 
consequences resulted in a vexatious delay of nearly three hours to 
over 100 passengers, about two-thirds of whom were workpeople 
of the line and district returning on Saturday afternoon. As the 
up train, due at Finchley Eastend, at 3.20 p.m., was approaching 
the station the engine left the rails at the first facing points, and 
was followed by the three first carriage of the train. As the 
speed had been much slackened, for pulling up at the station, then 
only about 250 yards distant, the engine and carriages soon came 
to a standstill, after bumping over the sleepers for about fifty 
yards, and tearing up the next pair of points. On examination it 
was difficult exactly to find the cause of the accident, further than 
that the outer point must have been open enough to allow the 
flange to pass it when the inner point was also open, so that in a 
few yards the engine dropped between the rails; but why the 
outer point was open it was impossible to tell, for the weighted 
lever still kept ‘it shut when left to itself, and the road, newly 
ballasted with rather fine sand, did not favour the supposition of 
a stone having jammed the points. But it must be observed that 
there was very inferior workmanship displayed on the jointings of 
the bars connecting the lever with the points, so much so that the 
first length from the handle moved nearly a quarter of an inch 
without starting the points, and one point would move a little 
without the other. As already stated, however, the outer point 
was still in good enough order after the accident to remain properly 
closed, though the inner one had been slightly bent, evidently by 
the wheels of the six carriages of the train which kept the rails, in 
consequence of the first of them catching that point and closing it. 

THE intended new railway companies are the Isle of Wight 
(Newport Junction), for making junction railways to Sandown 
and Newport; the Monmouthshire and Great Western Junction, 
for making railways from the Western Valleys Railway to the 
South Wales Railway and to the Alexandra (Newport) Dock 
branch ; the Somerset and Dorset propose to purchase the existing 
Somerset and Dorset Railway onl to wind up the affairs of the 
company; the Ross and Monmouth and Forest of Dean seek for 
power to make a railway from Lydbrook to the Ross and Mon- 
mouth Railway at English Bicknor; the Eastern Metropolitan 
Underground, for making a railway from the Great Eastern Rail- 
way at Bow to the East London Railway at Whitechapel and to 
the Metropolitan Tower-hill Extension at Aldgate; the London, 
Thames Haven, and Kent Coast Company, for making a railway 
from Herne Bay Pier to the Herne Bay station of the Kent Coast 
Company; Islington Railway Company, for making a railway from 
Lower Islington to Little Moorfields; the Liverpool and Birken- 
head Railways and Ferry Junction, to make a railway from the 
Birkenhead and Chester Railway to the river Mersey, and from the 
Dingle Tunnel of the Garston and Liverpool to the opposite bank 
of the Mersey; the interval on the Mersey was to be worked by a 
steam ferry; the Glastonbury and Street Company, for making a 
tramway between those places; the Great Marlow Railway Com- 
pany, for the construction of a railway from the Wycombe branch 
of the Great Western to Great Marlow; the Isle of Wight Central, 
for making railways from Newport to Sandown; the Isle of Wight, 
Cowes, and Newport Junction, for making three railways to con- 
nect the Cowes and Newport and the Isle of Wight Railways; 
the Langdale and Windermere, for making tramways in Westmore- 
land; the Birkenhead and Liverpool Railway Company, for making 
a railway from the Birkenhead Railway, passing under the river 
Mersey to Liverpool, with extensions to other railways; the 
Weedon and Daventry Railway Company, for making a railwa 
from the Weedon station of the London and North-Western Rail. 
way to Daventry. 


Neath, | 









NOTES AND MEMORANDA. 
THE po of London averages approximately 30,000 per 
square ™: 


THE best 
more levi han he tad sone yar 0 , 
rainfall pg ig lg I7in, in some 
on on the Gastatn const, 150in. in some of the bili districts 


not more than 75 
The 


per cent. of the London rain- 
the sewers. remainder is absorbed by the 


wetted surfaces, 

aes from the distillation of chai asthe ry ic 
illuminating gas. Photometric : 0 
‘Tari xete of didtesion of cnpateed Caygen inte as 
i + of chlorine into oxygen Sons thay 
@ density of ozone is one and a-half times that of oxygen. 
B electrical tests made on board the Great Eastern during 
‘Iaying of the Atlantie cable wete nw , and required no 
ret than thirty-four columns of figures at each set of measure- 
ments, 

Azovt three men are required in Paris to keep every two miles 
of sewers clean, the total cost of wages, lighting, and supervision 
Reing about £100 per mile per annum. In London the expense 

joes not exceed £40 per mile per annum, 

THE newest of the metals discovered y ron ee 
indium—has been found in the wolfram of the rald, This 
tnineral contains 0°0228 per cent. of oxide of indium, and forms & 
éonvenient source whence to obtain a quantity of this new sub- 
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DucHEMIN pro; 
by an aqueous solution of picric acid, to which a few drops of sul- 
parle acid have been added. By this change the annoyance 
eansedt by the evolution of acrid acid vapours from the battery is 
remo’ 

IN testing short lengths of covered copper wiro for retension of 
charge it is essential, according to Mr. Varley, that there is no 
flame in the room, as flame, though at a distance of ten or twelve 
feet, possesses the singular power of running off with the charge, 
and so reducing the apparent insulation. 

MevE has obtained sulphate of iron from the slag of iron blast 
furnaces by treating it with sulphuric acid, heating mixture to 
150 deg. to render the silicic acid insoluble, and then extracting 
the sulphate of iron with hot water. The green vitriol crystal- 
lising from this solution had all the properties requisite for dyeing 
purposes, 

Pure distilled water has no action on pure lead. The milkiness 
produced when pure lead is placed in ordinary distilled water is 
due to the action of the carbonate of ammonia which this liquid 
contains. The corrosive effect of pure distilled water on ordinary 
lead containing traces of tin or silver is caused by the electro- 
chemic reaetion of these metals. 

ProrgssoR BaryeEr has called the attention of the mae rr f of 
Sciences of Berlin ~ the ae Pecan! action exerci on 
organic Compounds by zine dust, the impa! 
occasionally found in the shape of a by ave. uct during the redue- 
tion of this metal from its oxide. it reduces carbolic acid to 
bengole with great ease, benzoin and phthalic acids to oil of bitter 
almonds, and withdraws the whole of the oxygen from indigo, 
reducing it to the-tertiary compound indol. 

A SCHOONER named the William and Mary is at presentin West 
Hartlepool Harbour undergoing repairs. vessel. is upwards of 
a century old, having been built at Ipswich in 1763, and is sup- 
posed to be the oldest collier afloat. Mr. Smellwood, of West 
Hartlepool, who has recently purchased her, found some papers 
amongst her timbers dated 1770. The most remarkable feature i 
the history of the ship is that she has never been ashore, am 
never lost a life at sea. 

THE gas engine of Otto and Lanzen, of Cologne—which would 
be ahateuneily described as an air engine, since the ion of 


the gas is employed for the production of a rarefied. in 
a chamber communicating with the cylinder—burns litres, 
or about 48 cubic feet of gas per horse-power per hour, requires 
but little water, and costs £67 10s. gas of Hugon, in 


engine 
Paris, which directly employs the explosive power of gas, uses 
from 2400 to 2600 litres of gas per horse power per hour, ee 
a much larger quantity of water for cooling purposes, and costs £72, 

Tr has appeared remarkable that a metal so electro- 
negative as antimony, often as it has been em oy for \ 
electric purposes, should never have been m: of in hydro- 
electric batteries. Boettger has — employed it in the follow- 
ing combination:—He places a bar of this metal ina cell 
filled with dilute sulphuric acid, and this arrangement, in its turn, 
within a cylinder of amalgamated zinc immersed in a concentrated 
solution of equal volumes of common salt and sulphate of magnesia. 
A battery of this construction has, he states, great power and 
constancy. . 

THE cause of the colour of certain varicties of fluor spar has long 
been an enigma to the mineralogists, and has been ascribed in turn to 
fluorine, hypochlorous acid, ozone and antozone. The specimens 
of this beautiful mineral that are found in some localities, 
the violet fluor of Wélsendorf, have a marked odour, and 
recently been found by Wyrouboff to disay when the 
spar is digested with ether, This investigator states the results of 
his researches to be that the colours of fluor are due to hydro- 
carbons probably arising from the bituminous limestones which are 
usually found in their vicinity, and that the odour of the Wilsen- 
dorf mineral is likewise due to the presence of a compound of 
carbon and hydrogen in the interstices of the crystals, 

THE savans of France seem to have a penchant for an element 
of sensation in scientific research. Vivisection is essentially 4 
continental practice. A short time since a French professor pub- 
lished a cheerful description of his experiments on freezing the 
brute creation to death. M. Cloéz has r discovered that 
the action of one poison on the animal had still been 
left untried, and he has submitted rats, rabbits, frogs, and spar- 
rows, &c., to its fatal influence. In an ery —a 
one-twentieth of its volume of the vapour of bisulphide 
carbon they one and all quickly die--the mammals soonest, then 


Es 


Bs 


et 


the birds, and lastly the reptiles. The result of one of his experi- 
ments is of more than scientific interest. He poured fifty grammes 
of bisulphide into a drain twenty metres in length, and on the 
following day found forty dead rats in it. 

AMBER is found in greater pone between Memel and Kiaies: 
berg than in any other locality. The annual yield of this su 
stance in Samland is about 200,000 lb., of which 100,000 
obtained from a characteristic blue earth of the district 
tains on an average 1b. of amber in twelve eubie feet, 30, 
from the diggings along the coast line, and 70,000 Ib. by 
along the shore, for which purpose Becker and Stantien, of 
employ twelve steam dredges and three hand dredges. 
varies in value from 3d, to £15 per pound, according to the size, 
colour, form, and transparency of the pieces, Only a 
tion of this amount is of sufficiently good quality to allow of i 
use for articles of bijoutery and mouthpieces of pipes and cigar- 
holders; 50 per cent. is worked up into beads of various 
which are strung together, and sent in large quantities 
East, where they are for the most part required for the religious 
ceremonies of the Mahommedans, as well as to the natives of Africa 
and the South Sea Islands, by whom the beads are readily ‘re- 
ceived in exchange for the natural products of their respective 
countries. Forty per cent, of amber, ——,, by reason of its 
opaqueness, impure character, or fine state of division, is anfit for 


the above uses, is ly consumed in the form of incense at 
certain religious services, partly converted into varnishes and oils. 





to replace the nitric acid of a Bunsen cell |. 


ble powder which is | do 


MISCELLANEA. 


A SECOND battle of the safes is imminent, under circumstances 

Tes promise to — Co te , sas <b: diitn i. 
T is proposed to found a professorship engineering 
mechanical science in the University of Edinburgh. 

In the private en of the Tuileries a couple of small fortifica- 
tions have been thrown up for the instruction of the Prince Im- 
perial in the arts of siege and defence. 

London Corporation propose the erection of twenty-two 
slaughter-houses on a plot of ground near the Cattle Market and 
accessible from the Great Northern Railway. 

Tr is believed that the total number o 


ons killed in the 
osion of the Boubulina at Liverpeel Ga 


not exceed nine- 






None of the ve recovered, 
q a school for artillery practice 
at j le of General Barry. This school 
is to 1 connection wit y experiments soon to hegin 





Tas aquarium at the ma Masiione ‘ - 
tion, is to be st Havre neat sprig, ie t 
s Cave. It will be 130ft. in length in bre 
: are already commenced, 
‘Ay i 
with a flat wick, and a hollow 
‘ sand is once heated the lamp 
re with a very small flame. 

te be proposed in Congress at tho coming session. It is estimated 
that 10,000,000 dols. per annum may be saved by the adoption of 

@ better system in the working of American ores, 
| to the Z'imes, a number of facts relative to the late hurricanein 
England, which go to rove that it was really a cyclone, similar 
Ws have examined a fifteen column: specimen of the work pro- 
duced by the manifold type-setting machine, recently patented by 
Mr. Mackie of Warrington, and find the repetitions are fac similes, 
COMMUNICATION, by means of the Indo-European telegraph line, 
was re-established on Tuesday, when messages dated Calcutta, 
the 2nd inst., were received in London. The interruption was 


been brought out in Paris, 
@ establishment of an American National School of Mines is 
Mr. R. H. ALLNATT, the Sussex meteorologist, gives, in a letter 
in its nature to that which lately proved so destructive in India, 
and we understand they are produced at a merely nominal cost. 
in Asia Minor, between Angora and Yusgat, and was caused by 





heavy gales, 

Except in the cases to 
between ari and Hol roast ‘ in Ta Soa 
was lost een Newfi Prince Ed: slan 
‘the same year, submarine telegraph lines have always 
by steamshi 

THe in on of telegraphic communication by the 


Earopean lie is not caused by a fault in the Persian Gulf cable, 
but on the land lines beyond Angora. An estaffette service has 
been orga 1 toconvey messages between the points where the 
inte has taken place. The re-establishment of the com- 
mtnii i is daily expected. 


Mr. Pavt, the diver to the Liverpool underwriters, has been 

wn to ean investigation of the wreck of the Boubulina, 
He finds she has parted abaft the after boiler, and that her 
deck and kings abaft had been blown up. As the 
bunkers aft, this strengthens the presumption that coal gas 


waa the cause of the mischief. 

Tae British consul at San Francisco reports that in the year 
1866 the reeeipts of gold end silver from the interior of California 
and the neighbouring state of Nevada amounted to £8,773,000, and 

sea from the northern part of California, and from Oregon and 

@ territories of Washington and Idaho, £1,888,100; from British 
© £428,634. The total exceeds that of 1865 and of 1864, 
both of w fell short of £11,000,000, 

THe American Wood Company at Manayunk, Pennsylvania, 
have the largest works in the world for producing paper from 


wood Logs of wood, principally poplar, are cut into chips 
by re steel knives, which can cut forty cords every twenty- 
four hours, These chips are then boiled in alkalies and reduced 
to By a peculiar process of evaporation, 80 per cent. of 
the used is saved, and 30,000 lb. of printing paper is made 


Tg announcement recently made that the Royal Mail Steam- 

pear Company contemplated running their main line West 
ndia steamers #6 Colon (Isthmus of Panama) from 
Southany ; ing the mails, passengers, and 
cargo for the at, St. Th has been received with much 
satisfaction, and it is the company will not hesitate to 
carry out, as as #0 desirable a modification in the 
service, 

A REPORT on the competitive firing of the Chassepot and the 
Carter and Edwards’ at Hythe, on Saturday last, has been 
made known at Woolwich: —The first trial was at 200 yards, quick 
firing. The result was in favour of the Chassepot as regards 
accuracy, and of the Carter and Edwards for celerity of firing. 
hem | the merits of the two weapons altogether, there cannot be 
a doubt of the advantage of the Carter and Edwards over the 
Chassepot, 

EXPERIMENTS will'soon be made at Cherbourg, in presence of a 
8 commiesion, on an enormous cannon, with a bore of 164in., 
weighing thirty-eight tons, which was in the Exhibition, The 
movable platform and carriage of the gun weigh twenty tons, the 

t being fifty-eight tons. The trial, it is said, will take 
place on d the Rochombeau. Two forms of projectiles will be 
used, the cylindrical and the conical, the former for piercing 
ironclads at short range, and the other for firing at long dis- 
tances. 


At the last meeting of the Royal ae pag « Society Mr. Collin- 
son read a paper describing his survey of an hitherto unexplored 
part of Nicaragua, between the lake and the Carribean Sea. His 
object was to ascertain, on behalf of certain American capitalists, 

eth y was possible to construct a railway between the Pacific 
Land the ibean Sea, on the route suggested by Captain Pim ; 
and the simple question was whether the gradients were practicable 
and the country sufficiently healthy to permit of a railway being 
made with a prospect of low tariffs and profits to the contractors, 
Mr, Collinson has answered in the affirmative. 

Ay important resolution was adopted by the Commission of 
| Sewers at their sitting on Tuesday, being a report of the Streets 
Committee, on the motion of Mr. Pedler, to substitute asphalte or 
gas pitch as a cement for the usual = pavement of the road- 
) Way, as an experiment, in place of the ordinary grouting. By this 
' plan, which will prevent the soft bed from passing up between the 
stones, the formation of mud will be rendered impossible. Man- 
chester has been adopting this plan with great success for the last 
‘twelve years, and it is hoped that the Manchester town council 
will lend their aid in giving the citizens a sample of what they are 
now enjoying in clean and comfortable streets by laying down a 
specimen in London at the expense of the Commission of Sewers. 

Tue Brighton Observer has great pleasure in oye 
the South-Eastern Railway Company have made very j 8 
arrangements with respect to two, at least, of their engine-drivers 
who take nger trains into Hasti These men in turn 
work, including the dinner hour, three days each week sixteen 
and a-half hours, leaving off very late, and the other three 
eight and a-half hours. On the long days the oy ae me quits 
work so tired that, to use his own ex ‘ion, “*‘he hardly knows 
how to sit down.” During these dark and somewhat f even- 
ings particular attention is required, which, from over atigue, 
cannot be given. We therefore recommend such of our 
who are weary of life, or who wish to have a leg or arm frac 








to travel by a late train, and there is a reasonable prospect 
their wish being attained at the expense of the railway company, 














THE ENGINEER 


476 














4eq} pus eemend oneal 04} 03 couez1Odurt O[qBISPISMOD JO ONO ST 10438UT 
OU} 38q} Woes COU 4B OG 4t ‘uorsenb ut so: an ey} 10A0 podOauod O18 
*sorjITVOO] O80q} MIOIJ messed O43 YIM 19q}0804 ‘vasuBMg 07UT 8}011}STp 
IAGO PUY o1vpsrsqy oy} Wors oysesy [eIOUTUT Aavoy 94} Jo [OYA O43 
48} POLOPIsMoO ST 41 UsYA puL ‘4y80I03UT JO [vop Pood v s0z¥eI0 ‘s1odudsmou 
[800] Oy} JO OU UT poystiqnd st yor ‘eouspuodse1i0s ey, ,,“Aavdutoo 
Semper oy} qs Ajerrjue 84801 se¥prrq oy} Burysom jo AzrIqQsu0dsex 
04} 38} PUL “10448UT O43 UT O10JI0zUT 03 JoMOd OU oALY OpLIT JO prvog 
eu} + Ose ‘suoTonI4sut I1tey3 gyno A1reo pue ‘Aynp Iey} Op usu oT} 
pops Sf JOT — FUSS sodptig 94} JO BuryI0M oy} 103 poydope suvout 
OY} SXOpysu0O pus SUT O44 } YO sey PUB[OA TEUOTOH ywyy 
400 OY} 0} S oper], JO prvog oy} jo Ajdoi oyy, ,,"Ino00 yuapyoow 1044 


oseo Ul Uses oq SfeMTS JOuULO TOT A ‘speusis yo Aorout sq} 4e Ajor4U0 
joey ul ‘ore sioBuossed Oy} JO SOAT] OY} 4¥q} PU “GuoTOYNS jou or AUed 
-mi0o Avaprer og} Aq usyey suo1ynedesd oy} [[e vq} Zurpuezuoo ‘uorsonb 
Uy SoSpLIq 04} 04 apes, JO prvog oy} JO UOT}UI43e O43 PopooITp UTETE suy 
‘Joa0Moy ‘QuBUUey, “I_T “sUTeI} Jo eyes OY} ZULIMIGS JO MOTA 04} 
14 ‘pejdope useq sey couvrdde uzopou Aroae puv ‘sessed ornerp{y 
q poyiom ‘ueds “9399 pue Qg mweemgeq jo ‘ordoose[o} ore saBptiq ey], 
*pouostidurt o10M OUI OY} 4Oo[Zeu 4¥q} 10} pue ‘suTeIy OY} Jo oFvssed O17} 
103 qo Ajredoid sem o¥ptaq oy} 4¥q4 008 03 se 41 AQnp os0qM o80q3 Jo 
qooqseu efqedjno ey} jo eouenbesuoo ur posn¥d sem 4UOpIOOe 4eUy, 
*“prend pue 190x038 94} JO qRwep og} pue Az1adoid jo uoToN sysop 4voId 
Zursnvo ‘yoo, oy} OFUT pozezidroord sem urTer} [voo Uspel-Aavoy B TOYA 





Plmoys orqrsuodser yuoura10A04) 94} PlOT [[eys oy ,, peorozue st UOTyNYOOId 
SITY} SsOTUN 4uq} so;0js yueUUET, “WY “posoord 0% poygiuLIed ox suTEXy 
OY} ex0joq pornoes Ljoyes ore seSpriq O43 4vq3 JosurTy Aysryee ATTwUOS 
-zed pmmoys prend 043 4eq3 pues e104 dn 44Zno1q oq prnoys ‘Teroura pu 
qeSuossed y0q ‘suresy [Te 4eq} a OUT] 94} JO Opts guvUUDy, 410g OY} UO 


911Nq oq Plhoys uoTWs wv 4uq Aponte v se sy eH ‘exours Jo erat 


Wh = Vy & 
i 7) ss 
V/cm Vm 


— = ' 
——w, WU RKRSS 


wltithn 


—a 
ih 


 . 





SIaVd £0 





§ Ur YOO YON 04} Jo Yoo] oy} 10A0 osprzq 04} 48 poueddey yuop 
1008 [NpTeey & ‘CORT “IOQUIOAON, Ul 48q} JOqUIOUIOI [[IM UAANIONG AH, JO 
siapeer Oy} Jo culos ATquqorg ,,*803PLiq os0y3 Jo Fury10A Ojvs OININy 04} 
10 OTQISMOdseI FUSUTUIOAOH OY} ORVUI,, 03 Zuryoos yuvUUOT, “IPT ‘BIOATI 
I0A0 seBptiq AvMTIeI 0} OOUOIEJOI Ur ‘oper, JO Prvog oy} pus ‘vosuBAg 
‘oquqs0 JuBUUOy, 3107 94} Jo 10;011do0I1d oY} ‘yUBUUOY, soTTVYH “Ip_ W90M4 
-oq coed uoye, yenf seq couspucdseri0o Zuo] y—‘saDaIag AVA TIVY 





— 


| 
O88 FOSS SCS OOOO FO es 


—> 


‘ 














“94 31a [Te 41 10A0 poynd oavy SIO4STOUT OsdT4 JO 9019} 10 OMY 
1043¢ ‘Sarazour eq} ur uedo oq urede [14 pue ‘Aep oy} ut uedo sem Gory 
SIMO FIVp OY} UT ,, 7.4.009,, JO 433ue] ¥ ss010¥ SaTTOD T9430 OUD puL 
‘qq81a 48 WoO porLivo AT/VIOUES Ov BINOGE] ICY], “suo, JZ ynoqe 480943] 
oy} PUL ‘1opIO FuryIOM ul 4yFIoM sO} GZ ANOGU st YOT|A Jo ysoqavey Oy 
‘FIOM 48 SOUTYOVU O80} JO [VIOAOS ‘pres OAL om SB ‘OATY baie: jo Agned 
-PTUNUE OY, “eOUVTY UT OsN UT s}UEMIEZUVIIE O43 Jo 480q O43 ZuTMOYS sv 
qser103ur ssessod ssop}qnop [IM sSutavisue yuoseid smo ‘pozesysnqt Ajoqey 
OM YOY ‘oUIZUS O[QIIUIpPS 8.10,10g PUY FUTEAW “sissopY JO U0I4ON.I4sU00 
OY} 0} SNOTACI ‘sqsTYSOAVUL YITA STCII} OATZIOGY FIMO OM9 JO CMO 104zB 
‘puvisagt ut poydope Suteq mou st urve4s Aq ZuTT[oO1-pvor jo mi948hs 04} SY 

‘uO dLIOsep IeyZINZ OU poou 03 41OT]dxe ApJUOIOyINS ore YUIyy OM YOryA 
‘sSa1avisue OY} Ul UMOYS se ‘suTeyo Youd Jo suvomr Aq 4yeys oyeTpoutIe4 
-U] UY MOI; SI9TION OY} OF PoygTUIsTVT, FuIeq soMod oy} ‘uoHoU YUN £q 
posi2A0l 18 SaUTsuUa OY} PUL ‘o][zzOu e[qQuIIEA B sey odid 4euIq OUT, “pPaT[or 
Oq ULO COvJINS 4eT4 JTVY ynoqe A[UO UoIZdI10sep Surpurq poos ¥ jo 40u st 
[eL19;8UI OY} META 4nq ‘p¥or Pood v 0} [e}OUI O80] JO paq B UIOIy Poonper 
ATqSno1043 0q uvo anoq ue spref orenbs Ay11G} ynoqe Zur1azeM poo 
PUB [CLIOFVUI FUOTOIFNS WIA, “NOY Ue solu OM yNOGE jo O4¥I OY} 48 


om th 


h Dig 


©) 


iN} 


Ne 


, 





STOACIZ JOTIOI O44 ‘oynUTUI Jed ourFue oy} JO suOTINTOAeI AyqF10 4e SuTyIOM 
‘pus “4A0 ¢ 8110} ZZ ST 1OpIo ZUPAIOA Uy OUTYOVUT OT} JO 4UFTOM [e404 ONT, 
*xoq-O1Y OY} UI st ZE yOge YoryA Jo ‘eowzins Zuywoy yo 4003 orenbs ogz 
sey I9TI0q 04} puw “exo4s “UTP, WRIA ‘rozoUTVIP anil exe siopuryAo oy, 
*rv03 Zutaup = ‘ouysue Jepuyfo-o7qnop ‘19T10q oy} ZuTA1Iv9 YAOMOUTEIy 
Aavoy @ q10ddns yorqs ‘seyxe 704} UO e800] ZuruINy ‘JoZoUTIP “UIGg “457 
Aq Buoy “UIT T “43p SOTTO wor 4evo Aavay OM9 JO 4etsuOO Yor ‘sourqowm 
8017} Jo od4} yuoder ysOUTO} JO SMOTIVIASNITT Orv OSvd 4xou oyy'pue sTq} UG 
“syuVyiquaut Je100d oy} Jo erngyuToosTp 

04} 03 “gyno pouado Suteq AT}UBISUOD Ov BOTY 400138 JO SOUT] MOT CATSTIOZ 
~X9 04} JO WOTwUIIO; OY} UT pus pjo Jo sijwder oy} Ut Y}0q Ap}¥eIS popre 
OAVY—YIOM 4V 4S 10 WOAOS OIV O1OY} YOIYAM JO—SIO][OI-pvor uIVO4S 
oy} Sivek o4R] Jo puv ‘pp10M oy} Ur osfe oLeyMAUL Uvq3 spYor pu 8400148 
Tedrourrd 043 ut uorjoos10d ortyUe OL0UI 04 PeTLIvo Useq sey SuTsturepeowNT 
Jo mo4zshs 04} UIs STIvY OY} JO S[oAvIS 4uIy oy} Aq poystuMy [vrIeq;VUT 
peor prpucyds 043 ITAA « ‘pourTeyqe seq wo4yshs 04} Yorqm 4uaudozea 
“Op Teorjowrd oy} JO 48OUl IO} SIMOGYyFIoU IMO 0} pozqepul or Om ‘UTBLIO 
Yssuq JO st Zujor-pvor 0} mvozs jo uoryvordde ys1y ey} HDNOHY, 





LVYLITAD WAG CALOAOULSNOO UATITION GvVou NVALS HONGTUA 





avr 








s80108 @ 10} souleyoOs OY} JO UWONeIOpIsuCD — -yO0q Ut sleBusssed O43 Jo OUT] OY} SU [fom Be ‘oTqunTea st AZ10do1d o10qm Ur Opry ‘eBarplng Zurysrxe Y}LA COUSIOJIOZU! ZOOITPUT PUY SOvJINS Oy} JO 849048 OY} PU’ 1098018 sr ssoTENG zeqjo Aue ur weg} oz0ur 
Foe povsatbas coyeis posodosd 04} JO vopr oy} sy peproae st omyrpuedxe yvor8 yory fq ‘snqruuio uv uy sou op Loy} su | UoIzwdnD00 e]qUIaPISUOO B ZNOYFIM 4NO Pe}LIvS oq FOUUYO 41 3¥Y3—UOT}Oo(Go UOpUr] Uy some [a0 ayy Ama Lowel ous yuyA oo OF STOMP 400 aT 
*pouyezgo st yuosse [wLO1 043 010j0q eSvtureo 04} ut SuLfed sicBuessed oy} ‘posodoad oav suoryeys ou ‘A{puooes 0S re OS eee 2 es SS ee ee “permbei 8; ormo yusuvULied o1oul omos puv ‘oyye2y 
peur oq [1 sseiZord opquiepysuco 2 ee 46 See Se taqyeqs oy} 48 ydeoxe punoad oy} Jo Sovpmns oy} YyTm permmber s couse; | oul Y se JloNy] SRUOseAd Yoram “UoTysodoud gery O43 04 COMSIO;OI TATA JO esvorouy L}rv0k OT} UI poquosqe eq UOOS [[1M UOTETnSe2 4q pouTesqo oq 
£ ere posmber puvy 04} 103 sy #8 4nq “Uolsses Ty} JO¥ | -10}UT OU 44} LOUUVUT YORS UT PUY “MOI, 4s¥o UT pozoNysUO0O puL o[sulE "sj00738 | |] 4Uy3 JoTTOT OG} PUL ‘s}00248 O43 Jo sFoUMOLIEU OY} Wor] SosLTE A}MOWTP 
pordde oq [14 oy uy Wetieiasdedl & tented Ceeetee jon an ap ely a RO WT pee Lk FO quoseid ey} JO 4¥q} MOJOq JO GAOge JeyII0 JoAoT @ 4e sIeBUSEFed OY} Jo [ror ous ‘ssoyjoqjreaou ‘Aum sty Ul ouOp 4iqeqoid eur youm pue 
O4t] & pus ‘r9M0T O43 eaoge AjezeTpouIUTT st WOTPENIS CU, punoiZiepun uv wl01Z sieyTp yorya “poquiosep 9q 0} o10q w1e9sA8 snqTUTO uorjiod & Jo souvAeauoo oy} ‘*z14 ‘TLAe sTq3 103 Apowier ouo ATuO st or0q, J, FV} OY} JO UOMwFer 10330q Oy} I0y W9eq S¥y [Tq B ONI3 ST 47 
‘wealr | Avmqns 04} WO osTIe TTI qTuIgns st 41 “guemeAcidmt uy yong pe ge A dn Fg ge “eSequeape orqud 4ver yo oq prnom Apourex 
04} Jepun UOTZOTUNMIMIOD w OMITy OUTYS O43 4e BuTULI0; Woy ‘4}ZuUo, UT | ‘seBejUVApE 831 Jo AuvUI anes O[LYA IOUIIOJ OY} JO 4800 4vOIF O44 PIOAT ay Lapa ‘peyonpu0o eq = SSOUTSNG GIOUI JOpIm 8700138 OY} | [eNJooyo uv 4¥q} AIOSqO 0} O04 AressoooUUN st 41 4uq} ynO pezutod 
% jo ioqivnb v AJuo yFnoyyyY ‘eayesouNUIEL oq 07 pozoodxe oe | i fee See oe Avsper Oy} Woemzoq exeTpouLIezUT oyyery | puL JoBre] sea AGTH ON} JT Feq} O8 JO S80 PUY COMBIOJIOFUT [ENNUT | U94J0 Os ‘s300138 O43 UT Opjer3 Surseorour oy} jo ommssord on} 
ee Se peuoy useq sey Auvdmoo | jo uornqiuystp 043 103 uoyshs v st pormbos st 4eqM ‘spiom 10430 Uy QnoyyLA ssouTENg JO seOR|d I19q3 youueo wisy} Adnooo oy e804} moly Supeyre ‘ery ous Jo ssoujeng oy; 0} quemmpodan ATep aE, 
@ WoTyHCeXe Jo epoul puv JO Spout oy} eyeI4ZsNT]I 0% Jopso uy “yyia posuedstp oq uvo OULFUS CATJOUIODOT OY} JO osn o orgs ut 4¥y} sosnoyerem pu ‘sdoys ‘seoqgo “sZurpjmq orqnd q}L4 pepmoro ATosuep —tt oo ano Wi ot oR on we 
“Pequiosep Ayjuenbesqns oq | ‘4800 [jeus v 48 poyonzysu0o ‘u104e4s snqrawio Avmqns ¥ st permber st yey 08 4410 & Jo 48} oq 0} poquosep Apetiq eq Avui uopuoy jo UoH#TpUoO OU, P * SUUInT T 31 eonpoid om uores\uLed a ae 
0} souuvur w ut ‘44 © 04 Wey} UseM4eq rp 10 [[e} B 4FTM ‘JoaoyT | 483 ST POATLIY OABY J GOI 0} UOTSN[OUCO OY} ‘oIgEI3 O43 La 0.105.100 “poutezqo oq youu A];wnq00y0 Joyyne oy} Aq yopqdured v Jo uLI0y oy} Ur peysyqnd yen useq 
oules wo Bones Io ‘suowyezs [Te Zuryeu Aq yunowe Ayyersezeu 03 uoTelqo yustyns ysTxe you seop 01043 peAo;duie ore soATty ein sty3 Sur{}dde e 4809 OY} 300Ur 03 [ezId¥o O43 4Vq} UOpUOT UI oTqQenTEA seq “G'O ‘mojreg ‘1p jo ued oy} aory sed ULMOT[O} TH], 
juwourdie us 0 semod 043 Zuronper Aq poproas or 80AT} I I Woy UeAd 4UY} AvaTTEY punoIZiepuy eq} 4q peaoid useq Sulavy 08 eUl00eq s¥y qnq ‘seu Mou JO UOT}ONI4SU0O OY} 10 8300138 yuoseId : “ ‘ 
ATpargy fshoumol 41048 Uy UOT;TIOpIsucO [eLIEZUT wv st Yom ‘Bur | 41 puv {suoTEzs OG} 4e 4deoxe smmo00 coUsrEjI0qUT OU UIe4Shs Semqns en} 07} Jo SuTUOPtA O43 St J[O8zT 8]S0RBns 481g 484} Apouter of} pus “YyPTA ssoT JO OMIVaL LATALS NOGNOT JO dJaAITAN AHL NO 

















S Lif/ 


| - = Z Z 
| 8 
~ 


a 








Dec. 6, 1867. 





THE ENGINEER. 


Vie SK 
‘aN = ga 
ae é 

YY 


| Ws 











} ra 
| fe 


= ——— ——— 
WPT LE TITY LEE PODEEDOD 
ANN WES 


TTT TEPLTETIELD 
SAR WIENS 
g Eg x | | 
| 
| 


Wows 


oe 


BE Oa 


BSS GQ AHA AAA 


bead ISG SXSSSSSASSSS SSS SSS 


3 


SS a 
Sl 

4 ee 
| = Ny 
= YY Yi 
Z, 


wv 
N 
7777 Ny 
N 

















SIUVd JO SLVUALTIAO 








‘WAG ATLOAULSNOO UATITOY GVOU WVALS HONG 











478 


THE ENGINEER. 


Dec. 6, 1867. 








below London Bridge, which preceded the plan for which parlia- 
mentary powers are sought in the app ing session, it is 

reposcd briefl to describe them before entering on a detailed 
Seiriptin of present scheme. 

In the year 1863 a company was formed, of which I was the 
engineer, for the construction of a bridge over the river below 
Tower, which was abandoned in of the great 

nired by the Conservators of the Thames for the passage of 


having occurred to me at this period, while engaged in the 
driving of cast iron bridge cylinders, that tunnels of cast of 
similar construction might be driven horizontally ry 4 
with perfect safety, I proposed a subway or tunnel at a 
Ka in lieu of the bridge for which an Act was for in ' 

ig was also abandoned, from ibe opposition of the wharf-owners. 

The same company, however, ia the last session, ied for an 
Act for a subway on the upper side of the Tower, on con- 
sideration, decided that such situation would more 
traffic, being sufficiently below London to in t much of the 
traffic passing round it, and so near the London Bridge Railway 
stations as to afford accommodation to many passengers 
from the railways to the Tower and that neighbourhood, and at the 
same time in a situation to admit of extension to the railway 
stations at London Bridge on one side and the Metropolitan Dis- 
trict Railway on the other. 

This Act had also to be abandoned, in consequence of the 
objection of the Tower authorities to the construction of the 
shaft in the road leading to the Tower stairs; but they have ap- 
proved of the plans to be submitted to Parliament this session, 
and arrangements have also been made for the land required on the 
Surrey side of the river. 

The question of the mode by which the passengers were to be 
conveyed or to pass through the subways was one which elicited 
much attention. There is no difficulty, of course, in lighting the 
proposed subway, and allowing the passengers to descend a stair- 
case and to walk through, as in the | hames Tunnel; but the effect 
of burning gas in a subway or tunnel is to cause the air to become 
very impure, and render a walk by no means agreeable. 

e question of the power required to overcome the inertia of 
railway trains, which has engaged my attention for many years, 
and on which I have made various experiments, has led me to the 
conclusion that the amount of power exhibited by the locomotives 
on railways having frequent stations is principally to overcome 
the inertia, and that the power required for the traction of the 
trains is a very inconsiderable portion of the whole power 
exerted,* 

It therefore occurred to me to estimate the actual power required 
to propel an omnibus carriage from one shaft to the other, a fall 
being given froin each shaft to the centre of the river, so that the 
inertia is overcome and a velocity given by gravity. 

The only resistunces under such circumstances to be considered 
are the friction and the resistance of the air. 

The numerous experiments on railway trains with the view of 
ascertaining their resistances, which were principally made during 
the infancy of railways (before fish-jointing and other improve- 
ments), gave an average result of about 91b. per ton; but from my 
own observation, having propelled myself many miles by manu- 
motives on railways, as resident engineer, I find this resistance 
depends very much on the condition of the rails, and is much less 
when they are in good condition and there are no points and eross- 
ings. 

In a situation where the rails are free from dust and moisture, 
as in a dry tunnel or subway, the friction will be much less, and 
I have very little doubt, with a carriage made, with great truth, of 
stecl plates and framing, and an accurately level fished road, that 
the friction may be reduced to 4 Ib. per ton, or less, 

The friction of the air in a small tunnel must be in some mea- 
sure a matter of opinion. 

An additional 2 ib. per ton is allowed for this, which I believe 
to be sufficient (as the maximum velocity will not exceed twenty 
miles per hour), making together 6 lb. per ton, compared with 
9 lb., the result of the average of experiments on railways, 

The steel carriage, with a full load of twelve passengers, will 
weight two tons; the power, therefore, required to make a journey 
of 1320ft. will be 12 x 1230 = 15840, 1°40 

35000 
power of two and a-half men, if the journey was made in one 
minute; but as it is not proposed to make a journey oftener than 
every two and a-half minutes, one man-power constantly applied 
will be sufficient. 

The power required may be illustrated by the descent of the 
weight of a man applied toa rope. A man will ascend a height 
of 60ft. in thirty seconds without difficulty. Allowing his weight 
io be ten stone, or 140 Ib., the force exerted by two men in their 
descent will be 16,300 lb., or sufficient to create the required 
momentum in the carriage. By simply pushing the carriage they 
will exert in thirty seconds nearly the same force, and may repeat 
this without fatigue every two and a-half minutes, and it is in 
this way, or by a manumotive, that I believe sufficient power may 
be applied; but if it should prove that more is required it is very 
easy to apply it, either by an extra man or by a small hydraulic 
propeller and rope; the inen are, however, preferable, because they 
would have more complete control, so as to stop the carriage at 
the exact spot required. 

This result may be startling, and may be received with some 
incredulity by gentlemen accustomed to the power applied to 
metropolitan railway trains; but when it is considered that an 
ordinary omnibus with a full load will weigh double my carriage 
and load, and is propelled on a macadamised road, on inclines 
occasionally of 1 in 20, by two horses, it is not difficult to under- 
stand that a perfectly made omnibus of steel plates instead of 
timber, which is liable to warp, on steel rails laid with gradients 
especially adapted to start the carriage into velocity, will not re- 
quire a greater power than one man, as it is sufficiently known 
that a horse on an ordinary railway will draw a load of five or six 
times what the same horse will draw on a macadamised road in 
ordinary condition. 

{ therefore propose, instead of compelling my passengers to walk 
through the tunnel, to give them a ride, the subway or tunnel 
being depressed from 10ft. to 12ft. in the centre of the river to 
give the requisite velocity. 

Having arrived at the conclusion that the power required in an 
omnibus subway with the stations on the level is very small, it 
occurred to me that a system of omnibus subways might be applied 
for the relief of street trafic, worked by manual labour, in those 
portions of the metropolis where the surface does not vary con- 
siderably from the level. 

It should be here explained that in the Tower subway it is not 
proposed to allow the passengers to ascend and descend the shafts 
by stairs, but to provide them with the hydraulic lifts, now so 
largely employed in hotels, and which are now rendered by recent 
improvements safer than a railway incline. Thus, in applying the 
systein to the relief of street traffic, small irregularities in the 
surface of the ground are no impediment, and do not prevent the 
stations being on the level, because these lifts, as in the Cannon- 
street hotel, ascend without difficulty nearly 100ft., and above 
half the area of London may be provided with subway communi- 
cation on one level without lifts exceeding 50ft. or 60ft. The 
more elevated portions of London must, of course, be treated 
differently; and the method proposed is to have three series of 
subways ai different levels, the carriage as well as the passengers 
being lifted in passing from one level to the other, and in that 
way, the stations being still on one level, and all inclines avoided 
except between stations for the purpose of obtaining velocity, the 
actual power required is so small as to be a subject of no practical 
difficulty. 

it remains now to describe the mode of tunnelling proposed, by 
which the surface of the ground will be undisturbed, and no 
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* See paper, Society of Arts. 
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danger arise from the encroachment of the river Thames. In 
i gre By ie adopted is to excavate a le in 
the and support it by timber, leavin; 

the cons n of the tunnel inside. By this meth 
' which influence the depression of the 


grees, pesceniany if the crown bars are not left in. 

The tg ome to he adopted in the Thames subway more 
nearly resem a by Mr. Brunel in the Thames 
Tunnel; that is to say, a shield accurately fitting the shape of the 
tunnel is propelled forward by screws, so that the brickwork 
exactly fits the excavation. 

This method may be deemed to have been successful even with 
a brick tunnel, because, in fact, the Thames Tunnel is completed. 
It is true the river broke in, but as it was got out again it is 
evident and admitted that the iruption arose from carelessness of 
the men, as it is clearly more easy to have kept the river out than 
to get it out again when it once broke in. 

Mr. Brunel had, however, to contend with a difficulty which 
will now be avoided by constructing the tunnel of iron, viz., that 
the space between the shield and the tunnel was always exposed. 

In the method now proposed the shield is surrounded by a 
eylinder which overlaps the tunnel, so that the sides are always 
water-tight, and the excavation is so small compared with the 
brick tunnel (the diameter required for a full-sized omnibus not 
being more than 8f6.), that the shield may be forced forward by 
‘ams or screws with a degree of pewer which would 
propel the shield through the clay with the end made solid, the 
force required being less than would be required to force by weight- 
ing a vertical cylinder $ft. in diameter into London clay. 

No such proceeding is, however, necessary for safety in London 
clay, which is expected throughout the subway; but in the event 
of a pot-hole of soft material such force could be employed, and 
would render any irruption of the river impossible. No comparison 
can therefore be made between the difficulties of an iron tunnel 
with an exterior diameter of 8ft. and the Thames brick tunnel 
having a flat top of 37ft. anda height of nearly 20ft., and as several 
eminent engineers now propose to tunnel under the Mersey, and 
under other rivers and channels where the difficulties are much 
greater* from the greater width and depth, the practical difficulty 
of making the Thames subway cannot be contended for, particularly 
as the modern improvement of the diving helmet and the air pro- 
cess were not known at the time of the Thames Tunnel; in fact, 
the latter improvements could only be applied to an iron tunnel. 

The quantity of cast iron to give a strength exceeding that of 
any brick tunnel of the s dimensions, when constructed will 
not excced three-quarters of a ton per foot forward, or 4000 tons 
per mile, 

This may be obtained at £7 per ton. The excavation I have 
allowed at double the ordinary price, although I do not consider 
such addition after experience necessary. ‘The cost of the single 
tunnel will therefore be:—400)) tons at £7, £28,000; 10,000 cubic 
yards at 12s,, £6000; total, £54,000. Allowing for contingencies I 
have no doubt that £40,000 per mile will be a sufficient estimate 
for a single tunnel. 

The actual land occupied, as no booking-offices are used, will 
only be space for the shaft. I have no hesitation in saying that, 
allowing for the land and shaft, and other contingencies, that 
£60,000 per single line, or £120,000 for double line per mile, will 
be an ample estimate. f 

Although in the application of the subway omnibus system 
here described I have spoken only of subways under the Thames 
and the relief of London street traffic, nevertheless the system 
can be applied generally to the crossing under all rivers where the 
navigation renders bridges impracticable, and to the collection 
and distribution of railway tratlic in all large towns and cities 
even when the streets are of much greater width than in 
London. 

It is contended that it has been a mistake in railway companies 
to extend their termini too far into a great city with the idea of 
delivering every passenger as near as possible to his destination 
without change of carriage. It may be true that many people 
may receive much convenience by such extension, but many, and a 
much larger proportion, ave in no way benefitted, because the area 
over which the places of business extend is so great that no single 
terminus can give general accommodation in proportion to the 
capital to be expended—which, in fact, is the real question to be 
considered. 

It is submitted that the attempt to deliver each passenger to his 

point of destination without a change of carriage is a waste of 
capital, and that what is practically required is an intermediate 
light system, by which passengers may be conveyed to various 
poe at less cost and in less time than by any modification of a 
ocomotive railway, aud that a system which will effectually carry 
out these views may be obtained, as here suggested, by omnibus 
subways constructed in such manner that the stopping-places 
where the passenger-lifts occur are on one level, and provided with 
carriages and permanent way of perfect workmanship; and the 
latter may be made (if wood is not employed), when there is no 
exposure to dust and rain, as much superior to an ordinary railway, 
both in the tractive power required and the smoothness of motion, 
as an ordinary railway is to a common omnibus and macadamised 
road. PETER W. BaRLow, 






























26, Great George-street, Westminster. 





THE PRODUCTION AND MANUFACTURE OF METALS IN AUSTRIA.— 
A report issued a few days since from Mr. Bonar, Secretary of the 
British Legation at Vienna, contains detailed information as to 
the general trade of Austria during the past year, from which it 
appears that the value in Austrian florins of raw metals, &c., im- 
ported in 1866 was 29,234,891, which is an increase of upwards of 
three millions of florins in value over the previous year. The 
export of metals, raw and worked, was valued at 53,135,135 florins, 
an increase over the previous year of upwards of thirty-one millions 
of florins in value. In the class of instruments, machinery, and 
hardware there was a decrease in their imports of the value of 
729,078 florins, and an increase over the exports to the value of 
259,000 florins. With regard to metal wares there was a decrease 
in their imports valued at 1,835,639 florins, and an increase in the 
exports of the value of 278,000 florins. Mr. Bonar observes that 
there was a considerable decrease observable in the imports into 
Austria of iron and rails for railways, caused, firstly, by the 
increased duty on rails from the German Zollverein; secondly, by 
the interruption of the construction of railway lines in Bohemia, 
and by the lesser demand during the past year for machinery. On 
the other hand, an increased export of raw iron took place last 
year to cover the demands of the Eastern Railway line of Bavaria, 
whilst the traffic in iron and steel was further augmented in the 
direction of Prussia, Russia, Turkey, and Saxony, partly for the 
more busy manufacture of arms, partly of ships and railway lines. 
It is stated, however, that the condition of Austrian trade was 
exceptional in the last year, and that embarrassed finances and the 
recent uncertainty of political events have so deranged business 
that the present aspect of things cannot be taken as a guide for 
foreign commercial speculators. 








* Mr. Tilley, who is making borings for the Tower subway informs me 
that he is boring for a tx l from Dover to Calais. 

t The cost of the Tower subway is estimated at £16,000. With a traffic 
equal to the Thames Tunnel, the revenue will pay 20 per cent, on the 
capital, 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Corr ts) 





THE METROPOLITAN RAILWAY. 

Srr,—On the Metropolitan Railway, where the serene are 
uent, the wear of 4 oo of the engine ee, ‘0 of the 
rails, caused by the slip on applying the brakes, is con- 
siderable. I would propose to fix a oo or rail of cast (chilled) 
iron, perhaps from 100 to 150 yards in length, between rails at the 
stations with brakes from engine to grip this bar, which would 
prevent the unequal wear of the tires and rails. I submit to the 
consideration of your readers whether the first cost of placing the 

cast iron would not repay itself by the saving in steel PP. O. 

Dec. 2nd, 1867. 





SETTING OUT RAILWAY CURVES, 

Sr1r,—I propose to offer a few remarks on the oer pees of 
setting out railway curves. This is a subject which been very 
fully discussed already in print, but which still requires much 
further consideration, if we are to judge from the primitive method 
still employed by nine out of ten of those to whom such work 
is entrusted. I cannot pretend to suggest any new principle upon 
which curves might be staked out, and the substance of all that is 
contained in this letter may be found in Professor Rankine’s 
** Engineering;” but few of those who are employed in field works 
have courage to read that volume. I hope, however, that the few 
suggestions I have to make relative to actual work in the field 
may receive consideration from the fact that I am speaking of 
what I have done myself in setting out works. : 

On most railways as originally set out the curves are circular 
ares touching the straight lines, and as at the end of the straight 
the rails ought to be on the same level, while at the beginning of 
the curve they ought to have a certain amount of cant, there 
ought to be, on these principles, a step in one or both of 
the rails. This, of course, is impossible, and the fact that we are 
driven into this dilemma is sufficient to show that the method is 
faulty in principle; and though in the case of curves of thirty 
chains radius or more this error in principle does not do any prac- 
tical mischief, still in the case of quick curves such as are now 
common this method is attended with such bad results as to call 
for some remedy. The usual way is to run out the cant both ways, 
on to the straight and on to the curve, and to ease the junction of 
straight and eurve at the expense of some other part of the line; 
but these improvements are done gradually by the plate-layers, 
and I feel confident that this plan of staking out is one of the 
causes of the numerous cases of engines running off new roads, 
Let us consider for a moment the state of the line after the junc- 
tion has been eased by the workmen. 








In the accompany diagram the black line represents the line as 
staked out, and the dotted one that laid by the plate layers. This 
is very much better than the original line, as the change of curva- 
ture is gradual; but it has this disadvantage, that near where the 
dotted line joins the circular curve the curvature of the former 
must be considerably sharper than that of the latter, the radius in 
one case being probably not more than three-fourths of what it is 
in the other; and where the sharpest curve admissible has been set 
out in the first case this is a very serious matter, but it is thought 
nothing of because it is not seen at a glance, and, indeed, from all 
the changes being gradual it cannot be detected except by careful 
measurement. The case of the cant isa little better. Having 
cant on the straight line, where it is not wanted, and having less 
than is wanted on the curve, has much the same effect as if on a 
straight line one rail was to have an incline, which gradually raised 
it 3in. or 4in. above the other and then brought it down to the 
same level again; but as the workmen within a few months ease 
the curve so as to make the change from straight line to curve 
gradual, it becomes possible to give to each part of the curve an 
amount of cant proportionate to its curvature; but as there is one 
part of the curve shown in dotted lines, where the curvature is 
sharper than that of the main part of the curve, so there is one place 
where the cant is greater than would be necessary for acurve of the 
radius originally set out. The easiest mode of overcoming these 
difficulties is to stake out a circular are not touching the straight 
lines of the railway, but touching straight lines parallel to them. 

Thus, if A B, B C, be two straight lines which have to be joined 
by a curve of any given radius, instead of setting out the line in 
the usual manner, let a circular are be set out touching the two 
lines D E, E F, joining them in the points K and L. It is evi- 
dently quite as easy to do this as to set out a curve touching AB 
and B C; and as the distance from the line A B to D E never ex- 
ceeds two or three feet, the extra time required is only a few 
minutes, It is not, of course, always necessary, or even possible, 
to prolong the stiaight lines till they meet, but whatever means 
be adopted of finding the point at which the curve should com- 
menee, it must be kept in view that it is to be set out touching 
the line D E, and it is therefore the point*K which must be 
determined. 





Having set out the straight line A G, and the circular are K L, 
it is evident that an elastic curve can be put in from H to M, the 
curvature of which will gradually increase from H to M, and 
therefore the cant can be put in suitable to the curve at each point, 
and yet gradually increasing from nothing at H to its full value at 
M. The only thing necessary is to fix on some easy way of setting 
out this curve. What is required is that it should be so long 
that the change of cant should not be too quick, and hence it 
appears that the flatter the curve set out the shorter may the 
piece of elastic curve be; but as it is a troublesome curve to dea 
with it is very much simpler to adopt a length which will be sufficient 
for quick curves, as the only effect of this on flat curves will be to 
make the change of curvature more gradual than is absolutely 
necessary. Now, if a length of two chains be taken, supposing 
that the cant be six inches, the one-rail will be inclined to the 
other ata gradient of 1 in 264; and where the cant is less this 
gradient will be flatter. This length being taken, a stake in the 
circle at M, one chain from K, will show the end of the elastic 
curve, while a stake in the straight line one chain back from G— 
i.e., the point directly opposite to K—will mark the commence- 
ment of the said curve. There is thus no trouble whatever in 
setting out the ends, and the centre point of the curve is exactly 
half way between K andG; there is therefore notrouble in fixing this 
point, and the platelayers will then work in the curve almost as 
truly as if they had a template. The distance from the line AB 
to the line D Eis the only thing to be determined. It depends 
upon the radius of the circular arc to be set out and the length of 
the elastic curve, but as we have fixed on alength for this it will 
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only on the radius of the circular arc. To find it divide ; ¢ orated pipes, all the 
4 a Fonte a 


1 by the number of chains in the radius. The result 

istance in feet. Thus fora ten-chain curve it is lft. ljin.; for 
a five-chain curve 2ft. 2}in., and so on. 

In the case of reverse curves the usual method is to introduce a 
short piece of straight line. This enables the to ease 
the Srastion of curves in a very ym 
than when a curve joins a long straight 

If in the di the black line 
dotted line will represent the line of the 
the road has been put once or twice in ord 
The only drawback is that if there be any 
iron girder bridges in the way, which have 
ginal stakes, it is not always possible to 
eighteen inches from the centre line, and 
better to grapple with the difficulty at first, 
as Ihave suggested. 





Occasionally reverse curves are set out without straight between 
them under the impression that it is impossible to odes a little 
straight without using sharper curves. To make this reason of 
any weight the curves to be set out must be the sharpest admis- 
sible on the line. Even then it scarcely ever can mereee that an 
engineer finds himself so tied that he cannot get out of the diffi- 
culty in some way or other—but if it should h: he, by setting 
out reverse fone curves without any straight between them, 
adopts the surest possible means of obtaining the result he ought 
to avoid. To go from acant of 3in. or 4in. in one direction toa cant 
of the same amount in another direction at a jump is evidently 
impossible, and if reverse curves of eight chains radius be set out 
the platelayers must ease the junction, and to get into the line 
again will probably employ curves of not more than six chains; 
while if the plan I am upholding had been adopted the radius in 
the very worst case could not have been reduced by a greater 
quantity than 18in., an amount practically not worth noticing. 
In the one case the engineer, knowing that the junction of the 
curve must be eased, leaves room for it in the original setting out; 
in the other case the workman has to take room for it, and he has 
to make up for it in the next chain length. 

There are many other points connected with this mode of setting 
out curves, and there are also other methods which give equally 
good results, though they are, I think more troublesome. These 
are all well-known to those who have studied the matter, but are 
seldom thought of by those who have the practical carrying out 
of such work. The entire subject has been looked upon too much 
as an affair for mathematicians only; but I hope that these remarks 
may have the effect of calling attention to it, as it does not, by 
any means, receive the consideration which it deserves, 5, & 





BATHING BARGES, 


ss ae should not some such barge be moored off Brighton ?”—ENGINEER, 
p. 441. 
Srr,—The answer to the above query is simply this: because the 
first southerly breeze would send her ashore, and the sea would 
grind her to splinters. The best way to get a sea bath is to walk 
down to the beach, hire a bathing-machine or boat, according to 
— swimming capacities, and plunge into the fragrant liquid. 
ut as invalids cannot go to the it should be brought to them. 
It would be easy enough to provide a safe bathing place for invalids 
and children by excavating a basin or lake immediately behind the 
beach, with culverts ing east and west so as to allow the tide 
to wash through it; the sides and bottom being protected by beton, 
as in the sketch. The cost of excavating would be about td. per 
cubic yard, and the beton would scarcely cost more than 12s, per yard 





cube. Your lake can be surrounded by ornamental promenades 
or gardens. A scheme of this sort is said to be on foot at 
Worthing. There are very convenient sites for similar ‘‘improve- 
msnts,” if they may be so called, at Shoreham, Seaford, and many 
other places on the South Coast. 

Will no enterprising speculator undertake to convey sea-water 
from Brighton to London by means of pipes and pumping appa- 
ratus, and thus to supply its smoke-dried citizens with a fresh bath 
every morning? The distance is only about fifty miles, and it is 
needless to add that the supply is unlimited. An ingenious engi- 
neer could perhaps avail himself of the motive power of the tide to 
raise the required water over the downs. ‘The supply of power is 
also unlimited, the question is how to use? 

Sea-water is the best for watering the streets, being more salu- 
brious, and for flushing the sewers, being available as a manure. 

Newhaven, November 28th, 1867. 








WHAT ARE WE TO DO WITH OUR SEWAGE? 


S1r,—This is a question which has not only called into action 
the abilities, but has puzzled learned and scientific minds, 
Pamphlets and letters have been written and published almost 
without number upon this all-important question. Some in- 
formed us that the best and cheapest way to dispose of the sewage 
was to throw it into the nearest river, stream, or brook, as the 
case might be; but these did not think for a moment of the 
amount of litigation and cost it would ultimately lead to. 
om akg mane we ‘age — tried it, and have at last found 
themselves compelled by the owners of the adj t properties to 
abandon it. If the sewage could with eetethe ies thrown into 
rivers it would not be advisable, in a sanitary point of view, to 
convert our rivers into open sewers, and also it would be wrong 
on economical principles. Others who knew the valuable proper- 
ties that were in the sewage thought it could be made use of as 
manure, but the difficulty then arose how to apply it to the soil. 
Some proposed superficial irrigation; but it never occurred to 
these that it could not with safety be carried on in summer on 
account of its pestilential character; and now we have subsoil 
irrigation, which, I believe, is destined te solve this once unsolv- 
able question—how to utilise the sewage of cities and towns. In 
theoretical aspects it far exceeds all previous schemes, and seems, 
in all human probability, to be in advance of others in practical 
utility as well as in the fertilising of agricultural lands. If we 
look at it in an agricultural point of view it has the preference 
over superficial irrigation, as the most beneficial products of 
sewage are in the soluble salts and volatile ammonia, which are in 
the liquid portion; that, therefore, should be kept as little diluted 
as possible, as they are the most fertilising, as well as remunera- 
tive, in agriculture. By subsoil irrigation these would be im- 
prisoned in the soil, and would only make their escape by first 
permeating it, and of course would leave their beneficial effects 
upon the roots of the crops. In a sanitary point of view nothing 
could be better; even the most fastidious among us, or the most 
delicate minded person, would see anything to find fault with. 
The sewage would be used for purposes of agriculture, without 


being seen or smelt, as it would be applied to the soil through fire- 
















the disgusting scenes, smells, and also 
pestilential nature of superficial irrigation would be done 
away with. Henry A. James, C.E. 
3, Queen-square, Westminster, 8.W., and Bristol. 
[We are not quite certain whether Mr. James’ letter is or is not 
advertisement. We give him the benefit of the doubt simply 


because we believe that something may be made of subsoil irriga- 
tion. Our correspondent is evidently in profound ignorance of 
all that relates to surface irrigation; his mistake about disgusting 
sights and smells is simply la ble. These things have no exis- 
tence save in his own — on. He should go to Croydon and 
judge for himself.—Ep. E.] 





ye ree HURRICANE IN THE WEST INDIES. 
Srr,— a results of the |; Maceirans hurricane in the 
the effee' ay tio 


form of cyclonic 





from 11 a.m. till 3 p.m., being at its critical maximum between 
one and two o’clock. Now, if your readers will look to my illus- 
trative as here 2 ter ee they will at once be convinced 
that this cyclonic hurricane a course quite contrary to 
~ route of feedaela) — manne (as laid down by 

, and, consequently, it is especially 
wort of +. In all cyclones the winds strike at wight angles 
to the course of the storm, being in fact aeely Senge to the 





several radii of the circular or spheroidal windwhirl, which gene- 
rates the form of tempest; and it will be at once seen on this 
of wn. true to scale and compass bearing also, from 
SB Lap sae whilst the vortex descended from the 
‘to the Virgin Islands, the north-west wind was 
N. LAT. 
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American meteorologist, W. E. Redfield, of New York, the rotary 
movement in all cyclones is five times as great as the rate of its 
horizontal p; ._ Now with these anemometric data to guide 
me, I have duly studied the recent hurricane at Tortola and St. 
Thomas’—and what do I read regarding it? Why, this: — Mr. 
Lamb, the acting British consul at St. Thomas, says:—‘‘The 
hurricane commenced at with the wind from the north-west, 
the barometer standing steadily at 30in. About 1.30 p.m. the 
storm lulled a little, but at 2 p.m. it shifted to the south-east, and 
the barometer fell to 28in., fel axatinned falling whilst the fearful 
tempest lasted, hurling stone houses together even, and wrecking 
everything.” This is the only official account J have yet seen of 
the real direction and shift of wind in this cyclonic storm —for the 
Governor of Tortola simply states “‘that the hurricane lasted 








the ent to the right semicircle thereof, and that when that 
vortex had passed that cluster of islets, the south-east became 
the tangential wind of the left-hand semicircle of the whirlwind. 
Moreover, as we hear that both Porto Rico and the east of St. 
Domingo were affected heavily by this hurricane, I have here 
given it a radial sweep of 230 British miles, which will make the 
said hurricane have a diameter of 460 miles and a cireumference 
of 723 statute miles, but the real radius vector of this cyclonic 
hurricane will only be known when more detailed accounts thereof 
shall have reached us, when I feel assured, also, that this, my 
sketch, and descriptive explanation will be proved to be substan- 


tially accurate. 
H. E. Austen, Lieut.-Colonel, and F. M. 8. 
Jersey, Nov. 28, 1867. 








WINDING ENGINES FOR THE MOTRA COLLIERY 
COMPANY, LEICESTERSHIRE. 


Tue large scale on which collieries are now worked has occa- 
sioned a demand for powerful and high-class engines capable of 
lifting large quantities of coal very quickly. A pair of such 
engines are represented in the accompanying ving, which 
shows them in elevation at Fig. 1, and in plan at Fig. 2, a per- 
spective view also being given. They are of the most modern con- 
struction, containing all the recent improvements, and are now 
being made for the Moira Colliery Company, to which Mr. T: J. 
Woodhouse is the engineer, and on which works they will shortly | 
be erected, the engines being nearly completed. They are a pai 
of horizontal non-condensing engines, coupled to one crank shaft, 
and having cylinders 30in. in diameter, with 5ft. stroke, the pai 
representing 150-horse power nominal. Each engine is fitted with 
four double-beat valves, two for the steam and two for the ex- 
haust; and these valves will be worked by cranks and d j 
driven from the main cranks of the engines, and fitted wi - 
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DETAILS OF BRAKE, 


motions for re . The fly-wheel is 18ft. in diameter, and 
weighs about eight tons. It is cased with arim of wood, on which 
the brake acts. The fly-wheel shaft is octagon in form, and 
measures 15in. across; the necks of the shaft are 14in. in dia- 
meter, and 2lin. long. On this shaft, and on either side of the 
fly-wheel, is fixed the winding-drum, which is 12ft. in diameter. 
As one wire rope is unwound from off one side of the drum the 
other rope is coiled on to the other portion. The connecting-rods 
are of wrought iron, 12ft. Gin. long between centres, Sin. diameter at 
the ends, and 7in. diameter in the centre. The cranks areof wrought 
iron 12in. deep through the eyes, where they are fixed on to the 
shaft. These engines are of drawing from a pit of 900ft. deep 
from 36 to 40 cwt. of in about forty seconds. The brake 
power is of adr and most improved soneenae at 
engines are ca} eo instantaneo' 

even when at full ae wots ia effected by the folowing 
arrangement :—In ordinary by Rig 3 is the 

of the engineman, who presses the lever, and thus puts the 
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break power on in the ordinary way. But in this case connected 
with the break leveris a piston, which works in a steam cylinder 
beneath. The piston of this cylinder has a counterbalance 
weight, so that it in no way interferes with the free action of the 
lever when worked by the foot. When, however, an emergency 
arises which requires the engine to be instantaneously stopped 
while in full motion, the engineman turns a steam cock which is 
within reach, and admits steam on to the upper side of the 
piston, and so puts an enormous increase of break power on the 
engine. The importance of this arrangement will be realised 
when it is considered that even one revolution of the drum when 
the cage is at the surface would go a great way towards producing 
a fearful accident by oyerwinding. By the above arrangement, 
however, the engine is co ly under the control of the engine- 
man; h sauny Hetbanded of winding engines may be 


risx of the engine running away, as 
y_ and safety 8 “These 


ihre ly biel witioat 2 
al ex EB being constructe: by Messrs. 


and are 
Se ei hb bet of 4 Besanale Works Dany pho 
a gare f man ure, their wo ing 
situated centre of a ia ae district. 


TuE iron and coal trades of South Wales continue to be in a 
depressed state, though this statement is more applicable to the 
former trade than to the latter. The marked inactivity of the 
iron trade has, however, been relieved to some little extent by the 
receipt during the past week of some good orders for rails from the 
United States, but the quotations have exhibited no symptoms of 
improvement, while the continental orders are conspicuous for 
their absence. 

THE EXPERIMENTS WITH SArety Lames. —The interesting experi- 
ments with miners’ safety lamps, which have several times been 
noticed in the columns of THE ENGINEER, does not seem to be con- 
fined to a small area. The important question has been extended 
to Belgium, and is being taken up in a becoming spirit by the 
authorities of that country. So important is the question of 
safety v. non safety considered that Mons. Gustave Arnould, 
engineer of the corps des mines of Belgium, has been specially dele- 
gated to this country for the purpose of making and witnessing ex- 
geriwenta with various lamps. This gentleman recently visited 











ey, and witnessed a number of experiments at the Pelton 
Colliery, near am, and was no doubt surprised to find that the 
Muselier which was one of the pattern enforced by the 


am Government into all the coal wt an in that country) ex- 
ploded in about @ second when placed in a current of explosive 
mixture of coal gas and air, of 8ft. velocity per second, and instan- 
taneously when subjected to a current of 2ift. per second. 
ive 


Another test was put to the lamp it in an 

mixture of al air By Fixe Fr 16ft. per second. 

fe set it c in the short space ven seconds. 
a og teed at in othercountries as asin this, thereis 


D for vement in this important and usefal tva- 
tive Of lite. — 
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NOTICE. ; 

We have been reluctantly compelled to hold over a e 

number of advertisements for which we Sistas endile 
to find room. It will be seen that we have done our best 
to meet the wishes of our advertising friends, and must 
solicit their forbearance for any apparent shortcomings 
on our part this week. 





° TO CORRESPONDENTS. 

«” Wecannot undertake to return is or manuscripts, and 

must therefore request our correspondents to keep copies. 

G.W. J.—A letter lies at our office for this correspondent, 

- ag Goanene taenan — = Cross. Price 4s. or 5s. 

. T. (Moulding Machinery).—A letter at our office for this correspondent. 
M. E.—Burgh’s “ Treatise on the Slide Valve,” Clark's ‘* Railway Machinery.” 
H. W.— We cannot recommend you to emigrate. If you are determined on going 
wi Melbourne or Wellington. 

. O. B. (Newhaven).— We have written to you by but that 

not receive our letter, as the address at the top of re Eine Aa lage 
F. R. 8.— The original, or Mongolfier ram, is not protected by patent, nor are we 

aware that any improvements in its constructian have been recently patented ; 

but on this point we cannot speak positively without making a search, which we 
cannot undertake, 

W.— When you have something original to say we shall endeavour to find room 
Jor your letters. You are not pleased with the form of the Hercules, but you 
suggest nothing better. Nothing is more easy than to find fault, but you have 
not even an original way of doing it. 

A CONSTANT SUBSCRIBER.—Address the Secretary, Society of Engineers, 6, 
Westminster Chambers, Victoria-street, Westminster, and a copy of the rules 
will be forwarded to you. Mr. Marshall, Newhall-street, Birmingham, is secre- 
tary to the I ion of Mechanical Engi: 3. 

TIMOTHY (Buckley).— Jf you will state on what particular points you are in 
doubt we shaillendeavour to assist you, but we cannot supply you here with a 
treatise on the link motion. There is no rule for determining the length of the 
link ; in one sense, the shorter it is the better, as the lead is less affected with a 
short than with a long link; but for other reasons the longer it is the better. 
One-fourth the length of the eccentric rod is a common proportion. 








THE CHALK-FARM RAIL. 
(To the Editor of The Engineer) 
Srr,—Tht Chalk.Farm rail has given way. Its death has excited universal 


curiosity. It would be most satisfactory to all parties interested to know the 
of 


circumstances attending its decease. I would accordingly ask the possessor 
the glorious remains to produce and exhibit them in some office or public place 
in Westminster, so that a verdict may be had on the question. Such a course 
of proceeding would be thankfully appreciated by the profession, and I think 
such a one is due to them. N.N. 
December 3rd, 1867. 





LATTICE ARCHES. 
(To the Editor of The Engineer.) P 

Srr,— Can any of your correspondents kindly instruct me how to calculate 
the strains on a semicircular lattice arch of wrought iron? I have read 
“Campin on Iron Roofs,” Shield’s work on ‘‘Strains on Wrought Iron,” 
Storey’s book “On Strains,” and ‘ Fairbairn’s Useful Information for Engi- 
neers ;” but though all are excellent as far as they go, they all seem to avoid the 
subject of clear span arched ribs. How isthis? Is it because it isa subject 
very little und db i at the present day? Surely, not, after the 
Crystal Palace and St. Pancras roofs. Or is it because they do not feel 
inclined to publish what they know? Even Fairbairn in his book avoids the 
subject, though he explains very satisfactorily the method of calculating strains 
upon all other descriptions of roofing; and though he gives a diagram of an 
arched trussed roof of his own designing, lettered as though for reference, he 
never once refers to them in explanation. J, E.C. 

December 4th, 1867. 








MEETINGS NEXT WFEK. 

THE INSTITUTION OF CIVIL ENGINEERS.—Tuesday, December 10th, at 
8 p.m—Discussion: 1. “ Description of the Victoria Bridge, on the line of the 
Victoria Station and Pimlico Railway,” by Wiliam Wilson, M. Inst. C.E. 
2. “On New Railways at Battersea; with the Widening of the Victoria 
Bridge, and Apprcaches to the Victoria Station,” by Charles Douglas Fox, 
M. Inst. C.E. 

SOCIETY OF ENGINEERS.—Monday evening, December 9th, at 7.39 p.m. 
Annual general meeting for election of officers for ensuing year. 

CIVIL AND MECHANICAL ENGINEERS’ SOCIETY.—Wednesday, December 
llth, at8 p.m.: “On the Preservation of Timber,” by Mr. R. M. Bancroft. 


Advertisements cannot be inserted unless delivered before seven 0 clock 
on Thursday evening in each week. The charge for four lines and under is 
three shillings ; each line afterwards, eightpence. The line averages eight words; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 
the office on the following terms paid in advance):— 

Half-yearly (including double number) 5s. 9d. 
Yearly (including two double numbers) £1 \1s. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum will 
be made, THE ENGINEER is registered for transmission abroad. 

Letters relating to the adverti ts and publishi: 9 department of this paper are 
to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE; all other 

be addressed to the Editor of THE ENGINEER, 








letters and communications to 
163, Strand, London, W.C. 
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WATERWORKS LEGISLATION, 


THERE are few engiveers in large practice who have not 
at some period been called upon to give evidence in a court 
of law. Many men, indeed, have justly earned for them- 
selves a reputation of no small pecuniary value as “ good 
witnesses.” The gentlemen of the bar perfectly understand 
what the phrase means; but it would be impossible to 
render this meaning clear to those who do not enjoy 
opportunities akin in their character to those at the 
disposal of every lawyer. It thus happens that in the 
— ranks of the profession a very fair knowledge of 
technical questions of law is picked up by men frequently 
in the witness box, at least in so far as legislation affects the 

roceedings of the engineer in the discharge of his duties; 
ut it is by no means certain that this knowledge is quite 
as extended or as accurate as it should be. Our own expe- 
rience goes to show that on one point at least it isvery defi- 
cient, possibly either because the law is not itself very clear, 
or because no pains have been taken to study it. We venture 
to state that the nimber of engineers who even a 
tolerable knowledge of the present state of the law as 
rds waterworks is excessively limited, and yet this 
information is peculiarly valuable, affecting as it does the 
most important interests. The charge of Mr. Lawson, in 
the case of Tighe v. the Dublin Corporation, must have 
taken not a few of our readers by surprise. The case has 
been fully reported in our columns very recently,* and it will 
doubtless be fresh in the minds of those who read that 
report that Mr. Lawson, who presided at the trial as 
assessor, stated “that there could have been no compen- 
sation given to Mr. Tighe at all were it not that a special 
clause was inserted in the Act of Parliament for the pro- 
tection of his interests in connection with the injury to 
his property resulting from the construction of the water- 
works reservoir in the vicinity of his house and demesne. 
In an ordinary case a man must wait until an injury 
occurs to him or his property before he could claim any 
compensation; but , Tighe had a special clause by 
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which ‘the jury were “ae to grant him compen- 


sation.” es — be — a ineers are deficient 
in legal know! w we such an opinion 
nounced from the bench. Mr. Lawson was amulets ta 
error, and those engi and waterworks companies who 
believe that without a ial clause in their favour the 
course taken by Mr. Tighe cannot be followed by other 
individuals holding property under somewhat lee abp- 
cumstances, are very much mistaken. The Waterworks 
Act of 1847 ry oe oe Mr. Tighe, without any 
special clause in the Dublin Waterworks Act whatever, 
inasmuch as provision is made in Clause VI. for just such 
cases. We presume that the action taken by Parliament 
in dealing with waterworks twenty years has been 
forgotten, and we therefore reproduce here the clause to 
which we refer in full :— 

VI. Where by the Special Act the undertakers shall be empowered, 
for the purpose of constructing or supplying waterworks, to take 
or use any lands or streams otherwise than with the consent of the 
owners and occupiers thereof, they shall, in exercising the power 
so given to them, be subject to the provisions and restrictions 
contained in this Act, and if the waterworks be situated in England 
or Ireland, to the provisions or restrictions contained in the Lands 
Clauses Consolidation Act, 1845, and if the waterworks be situated 
in Scotland, the provisions and restrictions contained in the Lands 
Clauses Consolidation, Scotland, Act, 1845; and shall make to the 
owners and occupiers of, and all other parties interested in, any 
lands or streams taken or used for the purposes Of the Special Act, or 
injuriously affected by the construction or maintenance of the works 
thereby authorised, or otherwise by the execution of the power thereby 
conferred, full compensation for the value of the lands and streams 
so taken or used, and for all damage sustained by such owners, 
occupiers, and other persons, by reason of the exercise, as to such 
lands and streams, of the powers vested in the undertakers by this 
or the Special Act, or any Act incorporated therewith; and, except 
where otherwise provided by this or the Special Act, the amount 
of such compensation shall be determined in the manner provided 
by the said Lands Clauses Consolidation Acts respectively for 
determining questions of compensation with regard to lands pur- 
chased or taken under the provisions thereof, and all the provisions 
of the said last-mentioned Acts respectively shall be applicable to 
determine the amount of any such compensation, and to enforce 
payment or other satisfaction thereof. 

It will perhaps be urged that this clause will not bear 
the interpretation—to us the obvious interpretation—we 
have put on it. To remove such an impression we may 
state that we have sound legal authority on our side. 
Indeed, it is difficult to understand how any other meaning 
can be attached to words so precise, or an enactment so 
obviously just. The erection of a powder magazine near 
house property would at once have the effect of reducing 
the value of that property to ae It is beside the 
question that the powder mill might be worked without 
accident for years; there would always exist a possibility 
that it might be blown up by a chance spark, and, acting 
on this possibility, no jury would refuse to award compen- 
sation to those whose interests were affected. There is some 
difference between a reservoir embankment and a powder 
mill as regards the possible occurrence of a catastrophe; but 
the difference is one of degree only, and few people can 
rest perfectly content as regards their own safety and that 
of their worldly goods while believing that at any moment 
millions of tons of water virtually suspended over their 
heads may be launched upon them to their utter destruc- 
tion. Parliament in this respect wisely provided for the 
interests of the general public; but it is much to be re- 
gretted that, as we shall show presently, its labours vir- 
tually ended here as regards the protection of those holding 
property in the neighbourhood of storage reservoirs. 

It is not easy to imagine how an Act of Parliament so 
important in its provisions has been so long practically 
disregarded. Its existence at this moment apparently 
affects the pecuniary position of a large number of water- 
works companies to an extent very far indeed from 
being realised. Under the clause which we have quoted 
an amount of compensation to the value of thousands of 
pounds sterling may be claimed against nearly every water 
company in the kingdom with a large storage reservoir, 
unless they are protected by particular provisions in their 
special Acts, or by the length of time during which their 
works have existed. It would not be easy to defend an 
action on the ground that an embankment was perfectly 
safe. Unfortunately embankments are the weak points in 
the engineer’s armour. They enjoy an unenviable reputa- 
tion for giving way which would be certain to have its 
weight witha jury. So long as it was impossible to prove 
that no chance, however remote, of the failure of an em- 
bankment existed, so long—as we interpret the Act of 
1847—would it be penile for those holding property 
below it to claim compensation, and to get it too. The 
amount would vary with the quality of the embank- 
ment and the facts which came out on the trial as 
regarded its mode of construction; but little or much, 
compensation would — be awarded; and the 
compensation would undoubtedly be much in cases where 
the embankment had manifested symptoms of weakness, or 
the companies had failed to carry out the provisions of their 
own Acts, or to conform to theirdeposited plans. Already, if 
rumour is to be credited, actions for compensation will 
be brought against the unfortunate Dublin Corporation— 
actions, be it observed, which are not based on any special 
clause in the Dublin Waterworks Act, but, we presume, on 
that very clause which we have quoted above. It is not 
improbable that under the same Act an action would lie 
against any company whose embankment had become un- 
safe, whether through negligence or any other cause, 
although originally constructed in the best manner, and of 
the best — materials. Men would fly from the 
neighbourhood of a body of water which might be let 
loose at any moment, as rats quit a sinking ship; and it 
would be manifestly unfair not to award them under such 
circumstances a reasonable amount of compensation for the 
depreciation in value of their property, whether that 
property consisted of land, or houses, or interests in places 
of business. 

It may appear that legislation bears hardly in these 
res on water companies, Such a proposition we 
shall neither admit nor dispute. It is quite certain, at all 
events, that the present aspect of waterworks legislation 
is eminently unsati —unsatisfactory, indeed, to a 
degree not recognised should be. The stipulation that 





those whose lives and are endangered by the con- 
struction of an em rt chall be compensated is, after 
all, the only protection against the improper action of a 
water company which the public possesses. Once an Act 
has been obtained by a waterworks company they may 
carry out its provisions very much as they please without 
further interference from the Government, unless such 
interference is specially called for by some private indi- 
vidual. In this respect there is a wide difference between 
waterworks and railway legislation. A railway cannot be 
employed in the public service until a Board of Trade 
inspector acting for the Government certifies that 
it is fit for use, but a water company may con- 
struct an embankment from first to last, and fill their 
reservoir to the brim, without any Government inter- 
ference whatever. The Board of Trade have nothing to 
do with the matter. Actions lie against the company, of 
course, for damage done, but actions equally lie against 
railway companies. Why should this difference be 
suffered to exist? Why has not the law long since 
been made the same for both departments of construction ? 
We are unable to answer these questions; but we are able 
to cite certain cases which seem to show that Board of 
Trade interference is imperatively required. 

The Holmfirth (Yorkshire) embankment gave way on 
the 5th of February, 1852, and caused the loss of eighty- 
three lives, and the destruction of property worth some 
£300,000. The reservoir contained but seven acres of 
water, stored principally to supply power during the dry 
season to mill-owners. The weight of evidence is that the 
accident was caused by the mode in which the bank was 
constructed. A land spring was found on opening the 
foundation trench for the puddle wall, and this spring 
should obviously have been led away by a special provi- 
sion; instead of this, however, it was decided to attempt 
to smother it with puddle, and the attempt signally failed; 
the water found its way up the outer side of the puddle- 
wall and leaked through the front slope of the embank- 
ment, which sunk slowly asa consequence. The bye wash 
—as We suppose we must call it—consisted of a vertical 
“ swallow” or hollow tower within the reservoir, delivering 
at its base into a culvert passing under the dam. When 
the water rose sufficiently it fell over the edge of the swal- 
low, and so escaped. At last, however, the dam subsided 
to such an extent that it became lower at one point than 
the top of the swallow. The water then overflowed the 
embankment, washing away the fore slope, and the total 
destruction of the dam followed as a matter of course, 
The failure is directly traceable to the manner in which 
the small spring was dealt with. Surely here was a case 
in which an inspection of the state and the supervision of 
the works from time to time by a Government engineer 
was imperatively called for. 

The embankment of the Sheffield reservoir, confining 78 
acres of water, gave way on the night of the 11th of-March, 
1864, the ascertained loss of no fewer than 238 lives, and the 
destruction of property worth nearly half a million sterling 
resulting. With the history of the event we are all familiar. 


Five engineers were examimed by the coroner—Messrs. 
Leather, Gunson, Rawlinson, Beardiwore, aud Jackson— 
and after the inquest Messrs. Simpson, Hawksley, Bate- 
man, Fowler, and Harrison were engaged by the Shetlield 
Waterworks Company to report on the accident, while the 
Sheffield Corporation employed Messrs. Lister, S\evcnson, 
Murray, Conybeare, Barlow, Lee, Sir J. Renme, V ignoles, 


and Jackson for a similar purpose. The reports of all 
these gentlemen may be found in a parliamentary paper 
dated February 12th, 1866. A good deal of valuable 
information was then elicited; but, strangely enough, it 
— to have been quite overlooked that the Sheffield 

aterworks Company had not carried out the provisions 
of the Act under which the reservoir was constructed. 
We find in the parliamentary plans of the Shettield reser- 
voir, deposited in 1852 or 1853, two storm channels, one 
on each side of the Strines dyke reservoir, lying above the 
Dale dyke reservoir. These channels were intended to 
intercept the supply to the former reservoir, and to deliver, 
if necessary, into the Dale dyke. To protect this last, 
however, the storm channel was continued on one side of 
the reservoir to a point below the embankment. By the 
use of these channels the Dale dyke would have been effec- 
tually protected from overflow in the wettest possible weather, 
as little more water would have found its way into it than 
that which fell upon its area directly from the clouds; 
but in their absence it was impossible to prevent the reser- 
voir from filling. Now although these storm channels 
appear in the plans, as we have stated, they never had any 
actual existence even at the time the embankment gave 
way, eleven years after the Act was obtained, although we 
believe the contract for their construction was at one time 
let. Lest there should be any misapprehension on this 
subject we quote the following passage from the Shedtield 
Waterworks Act, 1853, spelling the channels in ques- 
tion :— 

Also an aqueduct or conduit commencing at, in, or near the said 
stream called Agden Dyke, at or near the junction therewith of 
the Emlin Dyke above the reservoir before described as intended to 
be situate in, upon, or near such stream called the Agden Dyke, 
and terminating in or at the reservoir hereinbefore described as 
intended to be situate at or in Bradfield Dale aforesaid, such 

duct or duit, and the works connected therewith, to be 
wholly situated in the said township, &c. Also an aqueduct com- 
mencing at or in the stream called the Dale Dyke above the reser- 
voir hereinbefore ibed as intended to be situated at or near 
the junction of Dale Dyke and Stands Dyke, such aqueduct or 
conduit passing through or over the said Dale Dyke, and termi- 
nating in the reservoir at Agden Dyke, &c. 
Whether the existence of these channels of relief would 
or would not have averted the failure of the dam, we 
shall leave our readers to say. It is obvious that 
the terms of the Act were not complied with, and it is 
difficult to resist the conclusion that Government inter- 
ference would have operated beneficially, We might 
extend this list considerably were it necessary to our pur- 

but we shall only point out one more example of the 
evil results of departing from original plans. Had the 
Dublin Corporation adhered to Mr. Hawksley’s ee yo 
and constructed a tunnel through the solid instead 
a built culvert, they’ would, in all probability, have 
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avoided all the annoyance and risk which they have 
encountered. 

Storage reservoirs must, we fear, under existing con- 
ditions of construction. and with existing examples before 
our eyes, be regarded as sources of danger, more or less 
erence to anne districts, They are at present 
constru without any adequate Government sa tama i 
We are not of Gitte’ Wha hdvotate the interference of 
Government with all the operations of the engineer. Very 
far from it. But it cannot be denied that the operations 
of the Board of Trade have been fraught with good as 
regards our railway system; and we believe that the sooner 
the board is called upon to deal with storage reservoirs the 
better. Engineers and the companies would be alike 
relieved from a very serious responsibility; and in case 
claims were made for compensation, juries would not be 
slow to take into consideration the fact that a Government 
engineer had virtually pronounced compensation unneces- 
sary. In whatever way we regard it, the present condi- 
tion of the law is unsatisfactory, and we trust that the 
subject may be brought prominently before Parliament at 
the earliest convenient opportunity; and in saying this we 
speak at once in the interests of engineers, water com- 
panies, and the public at large. 


CONVERTED CAST IRON GUNS. 

Ws sincerly hope that the Government will firmly resist 
the energetic attempts which are being made to force them 
to adopt Major Valliser’s system of converting old cast 
iron smooth-bore guns into rifled artillery. The subject 
was brought forward last session, and Parliament had 
hardly sat for a week during the present session before 
Major Anson again called attention to it. It is much to 
be feared that the authorities will at last yield to this 
pressure, and in doing so commit one of the gravest mis- 
takes made in official circles for some years. 

The principal arguments brought forward in favour of 
the conversion of cast iron ordnance are, firstly, that on 
Major Palliser’s system very good guns can be made out of 
the very bad guus which we now possess by the thousand; 
and, secondly, that these guns will cost much less money 
than any which can be made of wroughtiron of equal power. 
Let us examine these arguments separately. In the first 
place is it true that Major Palliser can produce a very 
good gun? We think not. The Palliser gun is and 
must bea bad gun, for reasons which have never been 
touched upon in the House of Commons, and are com- 
pletely overlooked by the advocates of the system. Major 
Palliser’s limit of present approximate success may be 
regarded as the 64-pounder, and this gun, it is known, 
cannot be trusted with battering charges after conversion. 
But even with battering charges it is a comparatively in- 
etlicient weapon, which we are just as well without now, 
and which in a few years would be only in our way. But 
our objection to the conversion system is not based on this 
fact alone. We suppose that Major Palliser would con- 
sider that he had achieved a great success if he could pro- 
duce a large converted gun which would stand 60) or 700 
rounds with battering charges. Such a gun as this, how- 
ever, even if of 10in. bore, should find no place in our navy 
or in our forts, and all arguments to a different effect are 
based on a thorough misconception of the true cause of the 
superiority of wrought over cast iron ordnance. 

It is perfectly well understood now by competent 
artillerists that sooner or later any gun, no matter how 
made, must give way; and as a result of this knowledge 
modern wrought iron guns—when properly made—are so 
constructed that when they burst they will not kill their 
crews. Any gun containing cast iron as an integral portion 
of its structure cannot possibly possess the necessary quali- 
fications. When it gives way it must give way mis- 
chievously; and this is the principal reason why con- 
verted guns should not be used in English ships. 
To some of our readers it may seem rash to assert that a 
gun can be made which will burst without hurting any one. 
We think we can prove our proposition without much 
difficulty. There are three ways in whicha gun can burst; 
first, the breech may be blown off to the rear; secondly, 
the muzzle may be blown to the front; and, thirdly, the 
whole gun may split up, the pieces being scattered like 
grape shot. Now a recent event on board the Wivern 
shows that the breech may be blown out of a gun without 
doing much harm. Everything depends, however, on the 
positions of the crew at the time of the explosion. If they 
stand at either side they will escape, if in the rear of the 
piece some one will surely lose his life. If the gun fails by 
splitting up, and is of cast iron, the chances are that every 
member of its crew will be killed, for reasons which must 
be perfectly obvious. If the gun fails by the muzzle being 
blown forward, this last will simply drop out of the port 
into the sea, or the ditch, and no one will receive the 
slightest injury. 

The Palliser converted gun consists of an inner steel or 
iron tube, and a cast iron envelope. The moment the steel 
tube cracks, the strength of the gun is gone; and at the 
next, or some very quickly succeeding round the cast iron 
envelope will burst into fragments spreading death and 
destruction in its vicinity. The wrought iron guns at 
present made at Woolwich consist essentially of three 
pieces—the heavy breech or jacket of wrought iron, the 
inner steel tube, and a thin outer coil extending from a 
little in advance of the trunnions to the muzzle. The inner 
steel tube is used not so much to give strength to the gun 
as to resist wear. If it cracks, well and good; the gun can 
still carry its charges with safety and perform its duties 
until the tube is replaced. From the method of its con- 
struction it is more deficient in longitudinal than in 
circumferential strength; but the weakest point lies well 
forward, and therefore when the gun is tested to destruction, 
in theory the muzzle portion should be thrown forward, 
and this is actually found to take place. It follows there- 
fore that our modern guns may be used with the utmost 
confidence by their crews. They may burst, but it is 
certain they will never turn treacherously on their masters; 
they will act the part of faithful servants to the end, and 
this is just what no possible form of cast iron will do. 
If converted guns are adopted the confidence of our sailors 





will be impaired; they will be infinitely more afraid of 
their own weapons than of those of the enemy, and it will 
be impossible to adhere to the truth and at the same time 
to use any ments which can reassure them. Whether 
this loss of self-reliance would not be dearly purchased b 
at saving of a few thousand pounds it is not difficult 
to decide. Sir John Pakington, we are glad to see, has not 
yet been convinced to the contrary, and it is not impossible 
that the conversion of any large quantity of our old guns 
may be indefinitely postponed. On a subject of such 
importance full information should exist. If we have made 
the relative merits of converted and wrought iron guns 
clearer than before we shall have done good service. 

The question of relative cost sinks into absolute insigni- 
ficance as compared with the other points of difference be- 
tween the two weapons. In fact, the difference in price is 
exceedingly small, Major Anson made no little capital on 
Friday night of the fact that a Woolwich 7in. gun costs 
£405, while the converted gun costs but £238. If Major 
Anson had inquired further, however, he would have found 
that the cost of the Woolwich 7in. gun with an iron tube 
is but £266, and, if credited with the value of the cast iron 
gun to be converted, but £240—so that the cost of making 
a new gun and convertinganold gun isvery nearly the same. 
The guncosting £405 hasasteelinner tube, butitis manifestly 
unfair to compare it with a Palliser gun having an iron 
tube. If steel is required for the one it is required for the 
other, and we are at a loss to understand why so obvious a 
fact was overlooked. As we have said, we believe that the 
Palliser gun depending for its safety on a treacherous 
material, must be dear at any price; but even on econo- 
mical considerations of first cost there is no reason what- 
ever why we should adopt it. 


PATENT JURISDICTION. 

WE have, during several years, more than once taken 
occasion to point out some of the injustices perpetrated 
through the very imperfect state of our present system of 
patent jurisdiction. As the question concerns a kind of in- 
tellectual property peculiarly his own, every engineer may 
be said to be, in some way or otber, a reformer of this 
branch of our law. At the beginning of the year it was 
generally reported that the present Government intended 
to constitute a special court for the trial of these cases ; 
and the name of the eminent barrister who was to have 
been the judge was even pointed out. In all probability, 
however, the subject is now being considered by the 
newly appointed commissioners for investigating our 
judicial organisation in its entirety. It will, indeed, form 
not the least difficult and important partof their labours. An 
important and suggestive essay on this subject was lately 
brought before the Metropolitan and Provincial Law 
Association, by Mr. W. W. Wynne, a London solicitor, of 
much experience in patent law. in retracing the history 
of some of the heavier and more notorious of the cases 
before our courts during the last few years, he re- 
minds us of Betts v. Menzies, in which, after £15,000 had 
been spent—the net result of two trials by jury, two hear- 
ings in the Court of Queen’s Bench, and the hearings in the 
Exchequer Chamber and the House of Lords—it was found 
simply that it was not competent for the Court of Queen’s 
Bench to decide the matter in favour of the defendant, as a 
jury had previously returned a general verdict forthe plaintiff. 
In Young v. Fernie, a case for thirty days before Vice- 
Chancellor Stuart, the defendant, intending to take the 
case before the House of Lords, found that that judge’s 
opinion upon the main questions at issue was absolutely 
binding upon him. In Spencer v. Jack, after a verdict 
had been returned for the plaintiff as to the validity of the 
patent and infringement, the Master of the Rolls held 
that the invention claimed was not a proper subject of a 
patent; while, after an abortive ‘hearing before the Lords 
Justices, the Lord Chancellor held that the patent was valid, 
but that the defendant had not infringed. In Bovil v. 
Crate, before Vice-Chancellor Sir W. Page Wood, the case 
heard during every cause day last Exeter term, his Honour 
refused to examine evidence as to a prior user, because 
nearly eleven years previously a jury had returned a 
verdict against the evidence as to the same case of prior 
user. On the other hand, the verdict was in favour of the 
patentee in the cases of Horton v. Mabin, Harwood v. the 
Great Northern Railway Company, Brook v. Aston, 
Ormson v. Clarke, and Ralston v. Smith, and yet in all 
these the courts held that the subjects of the patents were 
not new. Mr. Wynne very properly points out that the 
very first question left to a jury—is this a new invention ? 
—would, for properly dealing with it, demand, on the part 
of the jury a complete apprehension of the drawings and 
language of thespecification, a knowledge of the machine or 
process in question, besides a distinct comprehension that 
the thing is really a new manner of manufacture ; and, in 
addition, careful attention to any instances of prior user 
and publication. It is no wonder that juries, feeling 
their incompetency, and, neverthless, forced to decide one 
way or the other, generally cut the matter short by return- 
ing for the plaintiff. The slowness with which we reform 
evils, confessed on all sides to be evils, is wonderful. The 
French, for instance, have for years infused the technical 
element into the courts for the trials of cases of this kind. 
Mr. Wynne asserts, like everyone else who has considered 
the matter, that until a special patent court be constituted, as 
recommended by the Patent Law Commission of 1864, ‘it 
is hopeless to look for any satisfactory administration of 
the law of patents.” He advocates the appointment of a 
tribunal consisting of a judge, sitting with three scientific 
men as assessors to assist him with their opinions as to 
what the patented invention really consists in, how far 
that has been sufficiently described in the specification, 
wherein it differs from machines or processes alleged to 
have anticipated it, and wherein the defendant’s acts are 
adoptions of the patented invention. The practice of these 
assessors should, in fact, consist in aiding the court with their 
technical knowledge, with, so to say, the accumulated labour 
of special acquirements ; but even the unanimous opinion of 
the three should not be binding on the presiding judge, 
and still less upon a court of appeal. This proposal is in 
substance that embodied in the report of the Patent Law 





Commission of 1864, in which the formation of a court on 
the model of that of the High Court of Admiralty assisted 
by the Trinity Brethren, is rather hesitatingly proposed. 
It is clear that, in the first place, it would be most difficult 
to appeal from such a special court. A body of permanent 
assessors of suflicient eminence would be most expensive; 
and the court could not easily ip poe with the parties 
to the suit for scientific witnesses of eminence. It seems 
to us that a special jury of about five men of science—the 
usual power to challenge being given to either party to 
the suit—would meet most of the difficulties. 

As a practical lawyer Mr. Wynne makes proposals for 
reforms in detail which well deserve the consideration of 
the commissioners now investigating our judicial organi- 
sation. He shows that the cost of patent litigation would 
be very greatly reduced if provision were made to try the 
question of infringement before that of the validity of the 
patent. It is evident that the decision of the question of 
infringement in the negative would end the case. We 
entirely differ from this proposal that the clause of the 
American law should be copied, according to which a patent 
must be taken out for either a process of manufacture or 
for mechanism. This, at the present rate of patent aan 
would weigh very heavily uponinventors—whoare generally 
poor. In fact, it is doubtful whether a patent under the 
old law before 1852 was not, for truly ingenious men, 
really cheaper than a patent under the present Amend- 
ment Act, as no limit was then set to the number of in- 
ventions that could be included under the same title. 
But we consider that an improvement in the present mode 
of dealing with patents would also allow patent dues to be 
lowered, as their present amount is confessedly made heavy 
in order that it may act as a preventive check on too great 
a number. An excellent suggestion is “that a patentee, 
on commencing proceedings, should be bound to lodge in 
court a machine or a model of his invention, if it be of 
mechanism ; or if it be a process, to disclose some place in 
England where his invention is in operation, so that the 
defendant and his legal and scientific advisers may have 
ample opportunities of inspecting the same. 





THE MONT CENIS RAILWAY. 

A CORRESPONDENT of the Times, writing from Italy a few days 
since, asks “‘ what Mr. Fell is about that the Mount Cenis line is 
not opened.” We can explain the cause of the delay ina very 
few words, and the explanation will be found to bear an intimate 
relation with an article in our last issue on foreign mechanical 
engineering. In order to protect his patent rights, Mr. Fell can- 
not import engines constructed on his principle, save, perhaps, 
for experimental purposes. He has therefore been compelled to 
obtain his engines from an eminent French firm. These have 
been delivered, but the workmanship and materials are so in- 
ferior that every one of these engines has broken down, and the 
delay in opening the line is caused by the necessity for effecting 
very considerable repairs in machinery which has hardly been 
put to work. The fault lies not with Mr. Fell; it must be 
sought in the manufacturers of foreign work. If Mr. Fell could 
have imported engines by English makers the line would have been 
open by this time, we have every reason to believe. At present the 
only engines in good condition arethe two madein England. Some 
difficulty, too, has been encountered with regard to the breaks, 
but this is a matter of secondary importance, which will be over- 
come without the slightest difficulty. As soon as the defective 
portions of the engines have been removed and replaced by more 
satisfactory material, there can be no doubt that the line will be 
opened, and will prove a great success. 

THE SOCIETY OF ENGINEERS. 

Ir will be remembered that not long since the Society of 
Engineers applied to the Government for a charter of incorpora- 
tion, which was, for the time being at least set aside, principally 
as a result of the opposition of the Institution of Civil Engineers. 
The Society wished to have a charter principally that they 
might assume the position of a responsible body capable of 
holding property and of suing and being sued. It appears, 
however, that the Society of Engineers possess these privileges 
already under an Act of Parliament passed in August, 1854. 
We shall probably return to the consideration of this Act at 
another time; for the present it must suffice to say that the Act 
was specially passed “ to afford greater facilities for the establish- 
ment of institutions for the promotion of literature and science 
and the fine arts, and to provide for their better regulation,” and 
that under the 21st, 25th, and 31st clauses, any professional 
body constituted similarly to the Society of Engineers possesses 
all the privileges of a corporation. 
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A Dictionary of Science, Literature, and Art. By W. T. 
BranveE, D.C.L., F.R.S.E., and the Rev. Grorcz W. Cox, 
M.A. London: Longmans, Green, and Ce., 1867. 

[CONCLUDING NOTICE. ] 
WE have already said enough about this work to give a 
fair idea of the mode in which subjects which may be 
classed under the head of “science in general” are treated; 
and it now only remains to speak of those articles in which 
the authors have dealt—and that at some length—with 
matters exclusively within the province of the engineer. 
To the subject of “ Engineering ” itself very little space is 
devoted—about a column and a quarter—and nothing is 
said which is either new or instructive. The article is 
well written in so far as it contains plenty of pretty plati- 
tudes; but no attempt is made to give a synopsis of the 
subjects which should be studied by the engineer, while 
the little advice which is vouchsafed him is not always 
accurate. Thus we are told that “the mining engineer is 
bound to study the laws of the metals on which he works,” 

a statement which is at once clumsy and incorrect. In 

the first place a mining engineer cannot be strictly said to 

work on metals at all. He may raise coal or salt, for 
example, and it is not often that he is called upon to deal 
with metals in any shape. That he should know some- 
thing of the chemistry of the methods employed in the 
reduction of ores is true enough; but no one expects him 
to be well up in the strengths of irons, the best means of 
applying copper to sheathing ships, or converting gold 
into watch chains, or silver into racing cups. His province 
lies in winning the ore, and taking care of his men’s lives, 
not in converting the ore into finished metal, or in working 
upon that metal afterwards. 

On the “Composition and Resolution of Forces” the 
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author has expressed himself clearly and well, the entire 
theory being very neatly set forth in just sufficient words 
to make it perfectly intelligible. We can speak in almost 
equally favourable terms of the article “Fuel,” but, 

ly enough, not a syllable is said with regard to 
petroleum and its value as a steam generator. 

‘Under the head “Governor” only the ordinary centri- 
fugal arrangement is described. Not a single allusion is 
made to any other form of self-acting regulator, such as 
Pitchers’ or Silvers’. Yet eugineers are well aware that 
various improvements on Watt’s original design are coming 
into extended use, and, indeed, bid fair ultimately to 
— it altogether. We have failed, too, to find any 
explanation of the mathematical theory of the centrifugal 

vernor. The article conveys information “ popularly,” 

ut it is quite too incomplete for a dictionary of science. 

In reading the article “ Locomotive Engines” we find it 
difficult to resist the conclusion either that the title of 
this dictionary is a misnomer, or that we have totally mis- 
apprehended theintentionsoftheauthors. Four pagesof close 
print contain an historical sketch which is accurate enough, 
and a description of the locomotive which would suit any 
popular magazine, put into the hands of boys or blue stocking 
young ladies but itis nomore fit forascientific work properly 
so called than a chapter from one of poor Peter Parley’s 
nursery books would be. It would be absurd to criticise 
such a production. What do our readers think of the 
following :—“ All the moving parts of the engine require 
to be constantly lubricated with oil to diminish friction 
and keep them cool; oil cups for this purpose are fixed upon 
them. In some engines these oil cups are attached 
separately to all the moving parts. In others they are 
placed near each other in a row on the side of the boiler, 
and communicate by small tubes with the several parts to 
be lubricated.” Now we fancy that most people will agree 
with us in thinking that the space occupied by this valuable 
information might have been better employed, say, in 
noticing the link motion, about which the writer for all we 
can find to the contrary has never heard. But waiving 
this point, surely the information which he intended to 
convey might have been accurate. Our author first 
informs us that oil cups are fixed upon all the moving 

rts, and in the next sentence we are told that it is only 
in certain cases that oil cups are attached separately to the 
moving parts, in others being placed in a row on the side 
of the boiler. Which statement does he consider accurate ? 
We beg to inform him that oil cups are never, under an 
circumstances, attached to all the moving parts whic 
require lubrication; at least we never saw a locomotive 
with lubricators on the slide blocks, piston rods, or crank 
shafts; and the arrangement on the side of the boiler—intro- 
duced, we may add, some twenty-five years or so ago by 
Sharp, Brothers, and Co., of the Atlas Works, Manchester, 
a firm. Which lias ceased to exist under this title—has long 
since been disused, and can now be found only on a few 
old engines. One word more about this article before we 
have done withit. The little wood cuts with which it is 
illustrated represent engines of a bygone type, with 
perhaps a single exception, the Iron Duke. Surely it 
would have been worth while to supply new cuts for the 
present edition, giving some idea of what a modern loco- 
motive is really like. 

The article on “ The Screw Propeller,” is evidently from 
the pen of Mr. John Bourne. It contains a sketch of the 
history of the invention and a good deal of information, 
little of which is new. We must agpin take exception to the 
wood cuts; they are exceedingly old 
first appeared, we believe, some eight or ten years ago in 
Lardner’s Museum of Science. Just fancy spending at least 
a fourth of a page on a well-worn engraving of the geared 
engines of the Great Britain! We find a statement to the 
effect that “ Mr. Bourng, in 1853, first introduced the plan 
of balancing the momentum of marine engines by counter- 
weights attached to the cranks.” If by this it is intended 
to convey that Mr. Bourne was the first to counterweight 
marineengines, the statement is incorrect. The original 
engine of the Comet, now in the Patent Museum at South 
Kensington, has a balance-weight fitted between the 
spokes of the fly wheel, and this fact, we think, effectually 
disposes of Mr. Bourne’s claim. 

On “Shipbuilding” we have a very well-written, sound 

per, about which it will almost suffice to say that had it 

en longer it would have been better. The relative 
merits of the turret and broadside systems are summed up 
with the most praiseworthy and uncommon impartiality. 
The writer is evidently a master of his subject, and pos- 
sesses the rare art of divesting arguments of superfluous 
matter, and saying a great deal in a few words. 

Of the paper on “Steam Engines” it will suffice to say 
that it is from the pen of Mr. Bourne, and that he refers 
his readers who seek for further information to his own 
books. Itis by no means free from the reproach of 
being loosely written, to which nearly all the scientific 
portion of the work is open. We might select 
many instances of this: one will suffice. Our author 
says: “The only species of steam vehicle now used 
on common roads is a kind of steam wagon called a traction 
engine.” We confess we are unable to trace the slightest 
resemblance between a traction engine and a wagon of the 
ordinary construction. Possibly if we had the chance of 
seeing a steam wagon—of which genus it appears that the 
traction engine is a species—we might find that a strong 
resemblance existed between it and the productions of 
Messrs. Aveling and Porter or Messrs. Clayton and 
Shuttleworth, so our author may be right afterall. We 
may also point out that it is difficult to understand what 
other form of steam engine, with one exception, could be 
used on a road but a traction engine, and this exceptional 
machine—the self-propelling steam fire engine—is exten- 
sively used in the United States; so that Mr, Bourne’s 
accuracy is far from being unimpeachable. Once more we 
lift wp our voice to protest against the cuts, which have 
been principally selected from Lardner’s “ Treatise on the 
Steam Engine,” published in 1851. One fact may be 
gathered from the paper, namely, that there is no other 
author on the steam engine whose works need be consulted 


acquaintances, having | 





save Mr. Bourne. This is about the only thing in it which 
strikes us as being in any way new. 

We have 'y devoted much space to a dictionary of 
no small pretension, but we feel that we have done little 
more than touch on some of its peculiarities—we can 
hardly call them characteristics. In the course of a very 
careful examination—we do not profess to have read the 
book from cover to cover—we have been particularly 
struck by the astonishing inequality of its merits. 
Chemical and mechanical science have fared worst, with a 
few unimportant exceptions. As a rule, the papers on 
such subjects as are classed under the heads of literature 
and art are excellent; we may cite, as examples, “ Music 
and Sculpture;” matters connected with anatomical, 

hysiological, and psychological subjects, are also very well 
handled. It cannot be doubted that the prepara- 
tion of such a book is a work of considerable 
labour, and, upon the whole, this labour appears 
to have been fairly bestowed upon it. Indeed if we are to 
regard the three great volumes before us as being in- 
tended to constitute a work for popular reference, then the 
authors may rest content with their labours; and the 
general public, in so far as it uses dictionaries of science, 
art, and literature at all, will probably use this in prefer- 
ence to any other. If, however, we are to define a dic- 
tionary of science, art, and literature as an exposition of 
the most recent advances in these branches of human 
knowledge, made in language at once accurate and terse, 
then we fear our verdict must be one that the authors, as a 
body, will not find quite satisfacto Let us hope that 
the public will be more easily pleased than we are. 


Lessons in Elementary Chemistry. By Henry E. Roscor, B.A., 
F.R.S., Professor of Chemistry in Owen’s College, Manchester. 
London: Macmillan and Co. 

Tuts book for the use of schools, being written by one of the 
most eminent chemists of the day, is thoroughly reliable 
throughout, and in the hands of good teachers will prove a 
valuable aid to the systematic diffusion of chemical know- 
ledge. The new chemical nomenclature is adopted through- 
out, but no explanation is given of its relation to the old 
one, nor are the principles of the formation of either laid 
down. The student will therefore find himself introduced 
to such words as triethylamine, trimethylarsine, hydric- 
methyl-sulpha-carbonate, tetra-ethylammonium hydrate, 
and a host of others, with little explanation why he is 
subjected to such suffering. Like a dictionary, the book is 
the driest possible reading, especially to boys, but is full of 
most valuable information. tis a work which will much 
assist teachers to give their pupils a thoroughly systematic 
training in chemistry, but it is not one which would be at 
all attractive to those who wish to teach themselves. 

The ideas of modern chemists have recently been thrown 
into a state of confusion for want of a firm foundation on 
which to fix the noble edifice of chemical science as it exists 
at the present day. What are atoms? Sir William 
Thomson suggests that they are rings, eternally whirling 
round with the “wirbel-bewegung” motion. Others believe 
them to be infinitely rigid indivisible lumps of matter. 
Sir Benjamin Brodie seems to consider them a kind of 
potted gas. Professor Frankland astonished his hearers 
a few months since at the Royal Society by declaring that 
he did not believe in atoms at all. Mr. C. F. Varley, who 
knows 2s much as any man living about the imponderable 
forces, believes in the infinite divisibility of matter, and 
very many hold that no such thing as solid matter 
exists, and that atoms are nothing but forces emanating 
from points. Professor Roscoe in his book simply quotes 
the small “indivisible” atom of Dalton, and says, “ We 
shall do well to remember that the law of multiple propor- 
tions, being founded on experimental facts, stands as a 
fixed bulwark of the science, which must ever remain true; 
whereas the atomic theory by which we now explain 
this great law may ibly in time give place to one more 
perfectly suited to the explanation of new facts.” 

Since the night of the celebrated meeting of the Royal 
Society, when Sir Benjamin Brodie took all the chemical 

hilosophers present “ off their heads” into the very 
ighest regions of transcendental speculation, they seem to 
have had a surfeit of that kind of food, and, like Professor 

Roscoe, had been led to resolve to stick to facts till more 

knowledge is gained. Sir William Thomson’s ideas about 

atoms are not beyond the reach of mathematical investiga- 
tion, and may possibly bring something new to the light of 


day. 
NOTE ON THE ELECTRICAL ANTI-INCRUS- 
TATOR. 








Tue efficient way in which the electrical anti-incrustators 
perform their work, both of preventing incrustation in new 
boilers and of the removal of it from old ones, is a fact upon 
which it is not necessary to insist. But hitherto I have not 
found any theory which has appeared to me to be sufficiently 
satisfactory. The most reasonable one I have heard is that pro- 
pounded by Mr. Webb, of decomposition underneath the 
incrustation ; but this theory is untenable in the majority of 
cases from the fact that the quantity of electricity developed 
being very little aud the decomposing surface very large, the 
current in each point may be regarded as infinitely small. I 
have therefore been led to seek for another explanation, and 
have found one, which I offer, with all modesty, to the con- 
sideration of electricians. 

The anti-incrustator consists of an arrangement of metallic 
points fixed in a boiler in such a position that it collects the 
electricity carried by the outgoing steam. Ina word, the appli- 
cation of this apparatus converts a boiler effectually into a hydro- 
electrical machine. In Mr. Baker's form a star of metallic 
points is supported in an insulating collar, and connected 
electrically with the plates of the boiler by means of a copper 
wire. When the steam is passing by the star the latter becomes 
electrified, and communicates its electricity through the copper 
wire to the boiler. It is probable that the water is charged at 
the same time with a similar amount of the opposite kind of 
electricity. . 

Now there are two different things to be accounted for :— 
First, that if the boiler is new it receives no incrustation; and, 
secondly, that if it is an old one, and evenly thickly incrustated, 
the incrustation breaks up and falls to the bottom. The first of 





these may be accounted for in two ways:—According to 
Jiirgensen’s experiments” particles of solid matter, suspended in 
badly conducting fluids which are under the influence of an 
electric current, move bodily from one pole in the direction ef 
the other. Supposing, now, a current to be established between 
the metal of the boiler and the water through the steam, which, 
in its formation, may carry off sufficient of one kind of electricity 
to leave the water charged with the other kind, the suspended 
particles might have a tendency to go from all sides of the boiler 
towards the centre. The other explanation is that the suspended 
particles, the instant they touch the sides of the boiler, become 
charged with the same kind of electricity, and are therefore 
repelled from it. The second phenomenon, that of the breaking 
up of an old incrustation, is more complicated. When the inner 
surface of an ordinary boiler is covered with a thick deposit, 
which is heat insulating, the interior of the latter becomes the 
virtual boiling surface, whilst the boiler plates are superheated 
and very quickly burn away. As soon, however, as the electrical 
anti-incrustator comes into play, the water and the metal parts 
take opposite electricities, whichare able to attain a comparatively 
high tension, because the incrustation acts as a dielectric, 1¥ 
would seem that, under these circumstances, a phenomenon of 
repulsion, which is familiar to every student of statiglectricity, 
steps in. The phenomenon in question is that of the emission 
of water from a bucket through a capillary tube or out of a 
sponge, as soon as it is brought into connection with the prime 
conductor of an electrical machine. When the water in the 
boiler, is electrified it is able to percolate through the pores of 
the incrustation just as it does through a capillary tube in run- 
ning out of the bucket, which it was unable to do when in an 
unelectrified condition. Forcing their way through the deposit 
the water particles, attracted, perhaps, in the same direction by 
their opposite electrical state, approach the superheated surface 
of the boiler, where they are converted suddenly into steam, and 
in expanding, burst up the incrustation. According to this 
view, therefore, electricity plays but an indirect ré/e in the 
affair—that of facilitating only the percolation of the water 
through the incrustation, on the under side of which it explodes, 
in its formation into steam. In the prevention of further in- 
crustation, however, it is probable that electricity comes more 
directly into action in causing, as I said before, the solid particles 
to be repelled from the boiler surface by similar electrification as 
soun as they make contact with it, or by the law which causes a 
definite mvtion to be imparted to particles of solid matter 
suspended in a badly conducting fluid through which a current 
of electricity is passing. 


London, Oct. 28th, 1867. Rospert SaBinz. 


THE FERNDALE COLLIERY EXPLOSION. 
(From our Special Correspondent.) 
RHONDDA VALLEY, WEDNESDAY NIGHT. 

Smvocz my last report the work of putting the pit in proper 
working order and recovering the bodies has been steadily carried 
on, and the pit may now be said to be in a state something like fit 
for the Government Inspectors to view the same, It is still doubt- 
ful as to the exact number of men and boys who lost their lives in 
the colliery at the time of the explosion, but it is well-known there 
will not be many under 180. The coroner's inquest will take ag 
on Monday next, and it is expected that everything will in 
readiness for the inquiryjproceeding. 

Subscriptions are being received from all parts of the kingdom, 
and among the subscribers are the following :—Her Majesty the 
Queen, £300; his Royal Highness the Prince cf Wales, £100; 
Lord Dynevor, £150; Earl Derby, £25; Lord oa £100; 
Messrs. Davis and Sons (proprietors of the pt, 1000; Mr. 
Hussey Vivian, M.P., £100; Mr. C. Bailey, £100; Hon. Godfrey 
Morgan, M.P., £20; Mr. Thomas Joseph, Dunraven Collieries, 
£100; Mr. Clark, Dowlais House, £100; the Countess of Dunraven, 
£50; Mr. Vaughan Rheola, £50; Mr. Fothergill, £100; the Aber- 
dare Iron Company, £100; the Plymouth Iron Company, £100; 
Provincial Corporation, £25; and there are numerous 
other sums, the subscriptions amounting at the present time, it 
 Mootings for the urpose of bscri aid of th 

eeti or pu of raising subscriptions in aid of the 
widows and orphans of the sufferers have ~— held at Newport, 
Cardiff, and Swansea since my last report, and resolutions 
similar to those published in my last report were unanimously 
adopted. Subscriptions will be received at all the banks in New- 
port, Cardiff, Swansea, Merthyr, and Pontypridd, and by the 
clergymen of the several parishes, 


Tue CHassepor RIFLE IN ENGLAND, —The late warlike doings oa 
the Continent have given a great impetus to the manufacture of the 
Chassepot rifle, In this country alone there are upwards of 60,000 
rifles at present in course of construction. It is somewhat remark- 
able that up to the present time great difficulty has been experienced 
in getting the in ble details, such as the needle, needle 

ide, &c., properly and quickly constructed; indeed, we are in- 

‘ormed by the agents in this country, Messrs. Christy and Co., 
that they would be prepared to give large orders at once provided 
they could ensure the work being well turned out and in good time. 

Society or EnGringers. — At the ordinary meeting of the 
Society of Engineers held on Monday evening, W. H. Le Feuvre, 
president, in the chair, the discussion was continued on Mr, 
Arthur Rigg’s r ‘‘On the Connexion between the Shape of 
Heavy Guns and their Durability,” read on the 18th November, The 
following candidates for election were balloted for and duly elected 
as aenbene—iieaae, John McConnochie, Robert A. Wright, 
Thomas Chapman, and Francis J. Marshall. As foreign members, 
Messrs. Edmund Le Gallais and John W. Hunt. As associates, 
Messrs. Charles W. Blagden and Richard Mestayer, jun. 

FIRING COLLIERY FIRE-DAMP BY MEANS OF THE ELecTRIC SPARK 
would be a sure means of preventing those continually occurri 
explosions that decimate our mining populations. Nothing wou 
be easier than laying a couple of insulated wires up to the 
* heading,” and letting the electric currents, supplied from an 
ordinary galvanised battery, or a Ruhmkorf induction apparatus, 
meet each morning before any of the men descend, This —— 
would, in fact, be only executing in a safe way the old plan, 
often carried out by some courageous miner, of firing the gases b; 
a naked light. The choke-damp or carbonic acid produced w 
then be at once carried off by the ordinary means of ventilation. 

Danuse SreaM NAvVIGATION,--Although the past year was 
peculiarly trying to Austrian commerce tlie above company 
appears to have had great success. The net profit for the year 
was over 400,000 florins, or nearly 10 per cent. on their capital. 
The English minister at Vienna attributes this success to a wise 
and practical administration, which, by reducing the charges for 
freight, extended its activity to various branches of commerce. 
Their general receipts in 1866 amounted to over 11,000,000 florins, 
being an increase of 22 per cent. over the previous year; while the 
expenditure only increased at the rate of 3 per cent. The Mohacs- 
Fiinfkirchen Railway, which is also in the hands of the same 
company, aided in bringing about this profitable result. The 
distance traversed by the vessels of the company equalled 979,236 
geographical miles, or an increase of 111,247 geographical miles in 
1865; whilst the working stock of the company counted, in 1866, 
138 steamers with 12,818-horse power, against 134 steamers with 
12,418-horse power in 1865, and 517 tugs. The traffic in coal from 
the Mohacs-Fiinfkirchen increased from 4,074,225 owt. in 1865 to 
4,075,254 owt. in 1866, or 1030 owt. 

* “ Archiv, fir Anatomie, &c.,” 1860, p, 673. 
+ Lardner’s * Handbook of Electricity,” p. 71, 
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HORIZONTAI. ENGINE EXHIBITED AT PARIS. 


BY MESSRS. FOX, WALKER, AND CO., BRISTOL. 
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In the annexed engravings we illustrate a very neat and well- 
finished 10-horse power horizontal engine constructed by the firm 


of Fox, Walker, and Company, of Bristol, which was selected by | 


the commissioners to drive machines in the British department. 
The general arrangement is very clearly shown inthe engravings, 
from which it will be seen that compactness and good proportions 
have been carefully kept in view, whilst for economy in first cost 
and fuel the engine is a good practical example of the smaller class 
of motors. The engine is designed to run at 140 revolutions, 
equal to a piston speed of 327ft. per minute. The engine is com- 
ete in itself, and independent of all walls, having both plummer 
locks fixed on its bed-plate. The bed-plate is planed on its upper 
surface to facilitate the erection of the engine work, and has a 
channel or hollow the width of the slide bars, which gradually 
deepens towards the crank race to collect superfluous oil or tallow 
from the glands, slide bars, rods, &c., and conduct it out of sight 
to a proper receptacle. The cylinder is 10in. diameter and 14in. 
stroke; it is one piece with the steam chest, and both are steam 
jacketted. The steam and exhaust pipes are underneath the 
foundation; in addition to the stop valve in the steam pipe there 
is also one in the exhaust, so that in the event of any accident 
happening in the machinery driven, the engine could be stop 
almost immediately, The engine has a variable cut off valve, 
which is capable of adjustment to any grade between one-eighth 
and three-fourths; and, as will be observed by the indicator 
diagram (taken wy a Richards’ indicator in the Exhibition) the 
figure and distribution of the steam are good. The main 
slide valve has the exhaust cavity, as is usual, in the ordinary 
three-ported valve, and also a port at each end through the valve. 
On the back of this valve are two other valves capable of being 
drawn together or forced apart by a right and left-handed thread 
of coarse pitch cut on the end of the valve spindle, the variation 
of expansion being effected by the worm on the hand wheel gear- 
ing into a worm wheal keyed on the valve spindle. There is also 
a small and neat apparatus for indicating the amount of expan- 
sion. The engine is regulated by a pair of delicately acting 
governors, which are connected by a single lever to the throttle 
valve, which is inside the steam chest. The crank shaft is 3}in. 
in diameter, and is bent from a bar of the best Yorkshire iron—it 
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| runs in two plummer blocks fixed on the bed-plate; the brasses of 
| the plummer block nearest the fly-wheel are cut into three pieces, 
and are capable of adjustment longitudinally by set screws whilst 
the downward wear due to the weight of the fly-wheel is counter- 
acted by a screw and wedge raising the lower portion of the 
brass. The reciprocating my are balanced by casting a recess in 
the fly-wheel rim, the wheel is 6ft. diameter, 8in. wide on the 
face, and is turned to act as a driving pulley. Most of the 
forgings are made of steel, and all joints, pins, and nuts are case- 
hardened. The feed pump, which has gun metal ram and clack 
box, is fixed to the side of the bed-plate, and is worked by an 
eccentric. The engine worked quite satisfactorily, and was 
awarded a prize. 





ON THE CONNECTION BETWEEN THE SHAPE 
OF HEAVY GUNS AND THEIR DURABILITY. 
By ArtTHuR Rice, jun., Engineer. 

(Concluded from p. 453.) 

Fig. 7 is a 200-pounder Parrott gun, which burst at the 230th 
round. This was the most frequent form of fracture. The 
wrought-iron reinforce remained attached to the body of the gun, 
and the proportions between that part blown backwards and the 
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gun itself are as1to9. The reinforce has added nothing to the 
longitudinal strength of the gun; and, indeed, done little else 


than aggravate the strain. 
One gun, however, a 30-pounder, showed most extraordinary 
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and unique powers of endurance. Through some accident in its 
construction the wrought-iron reinforce was shrunk firmly on the 
breech, and not on the body of the gun; consequently, its weight 
and inertia became available to resist the first impact of the dis- 
charge ; the longitudinal strain was thereby diminished, and the 
gun relieved from much of its usual load. It doesnot, however, 
appear that this reinforce added anything to the radical strength of 
the barrel, for it was found to be. 375in. too large to fit the cast 
iron, although part of this amount might be due to the broken 
pieces escaping ; yet it seems to indicate that there was no pressure 
given by the front end of the reinforce. 
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After firing 4606 rounds this gun burst into seven pieces, and 
the manner of its fracture is shown in Fig. 8. This gun weighed 
4200 Ib., and was 10ft. long in the bore, which was 42in. diameter. 
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There was much wear in the barrel; channels jin. deep and 12in. 
long reduced its strength, and probably to this cause must its frac- 
ture be mainly attributed. The breech bears a very much larger 
proportion in this gun to the weight of the barrel than occurs in 
any other example, namely, as 1 to 2}, and to this exceptional cir- 
cumstance must its high durability be attributed. 





The following summary statement of the proportions between 
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present their relative durability, if made of the same metal and on | into longitudinal theory, and practical, as well as ene alae 
5s bee smog the t of a special share of duty to each part of the gun; anc BRAD IOLEIDAY, MesdeevBele orkubire, * Improvements in cleansing 

% 8. Parrott gun Breech 1 to barrel 2 but the of explosion, or, more correctly, the blow by wool and other similar animal fibres.” 

II. » 5. Navy gun nd je the shot, and exerted on fifty cannot be by | 3250. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “Improvements 
IIL. » 6 Columbiad aly eat spreading it over 130 inches, unless it be at the same time | in ornamenting bottles and other articles of glass or crystal "—A communica- 
= « & Bae» Fe lS received and absorbed by an additional mass of metal. If the Jalien Aubertin, Boulevard de Strasbourg, Paris. 
ae mi ae cubic contents of the breech remain unchanged, no alteration in | °°? ee Serie a Chancery-tene, Lenten, in 
ae : Wuteweth een” ; < 4 the form of construction will make any less longitudinal strain —_ — ork, U8 a communication Sigmund 


Although American head the list, yet it is more from acci- 
dent than design on th their part; for General Gillmore, who com- 


Se Ee 
fore, a com ¢ authori wri on the subject 
the uncertain unequal endurance of the Parrott guns, remarks, 


that it seems to be a question of some doubt ae it is 
attributable to “‘practical difficulties necessarily connected with the 
mode of manufacture in its application to = guns ; to varying 
or capricious properties in the metal used; to inherent defects in the 
form given to the gun; or the resultant of | gy or all of these 
several and distinct causes.” In remar oo the existing 
American artill and what ought to to beta ite ar ilities, the same 
writer adds :— “No rifléd guns of large calibre are yet made and 
in service possessing sufficient endurance to stand, with certainty, 
800, or even 500 rounds with a of one-ninth to one- 
tenth of the weight of a solid elongated projectile suitable to 
the gun ; and the service demands a gun strong enough to sustain 
the shock of at least 1000 charges of powder, in as large a 
as can be burned with useful effect behind the projectile, and at 
any required elevations.” 

‘When to these remarks is added the restriction of the monitor 
| od from firing more than 20 rounds, it is evident —* = 

icans have very little more insight into the true Pm 
cuonitheninn their guns than we ourselves, and that they p! 
great confidence in their own tic ordnance. 

The foregoing examples w be v ‘ay lete without some 
notice of the great success recently ac y Major ‘Palliser’s 
converted guns. At present they ure ne 4 boring out the 68- 
— d inserting a coiled wrought-iron barrel with a 9in. 

the breech pen ee bra Thus these guns possess 
the great radial strength of Sir W. Armstrong’s coils, combined 
with the longitudinal Ser given by the heavy breech of the 
68-pounder. Originally they were made like Fig. 10, but found to 
give way at the part shaded ; the proportions between the breech 
and were as 1 to 6; and there was not sufficient power to 
resist the longitudinal strain. With the object of reducing the 
diameter of the screw, the plan was altered to Fig. 11; and the 
success of these nee is most remarkable. The proportions between 
the breech and 1 are now as 1 to 4}, which is exactly the same 
as possessed by the 68-pounder (Fig. 1) ; and it is very instructive 
to observe how the slight deviation from this proportion in Fig. 10 
actually neutralised every advan of the wrought-iron core, and 
~ . = pe no means ronan for endurance. 
converted guns (Fig. 11) passed satisfactorily, 
without | Secaiies the following test : 100 rounds were ‘fired alto- 
gether ; the first ten with service charge of 16 lb. powder and 68 lb. 
shot, and adding another shot after each succeeding ten rounds ; 
20 that the last ten were fired with ten shots, or 680 Ib. of 


ee 68- der, converted into a 7in. gun by an inner sup- 
rovers! coil, was proved to 800 rounds between the 8th October, 

864, and the 16th January, 1865. A small crack was discovered 
at the 750th round, in spite of which fifty rounds were fired 
without the gun bursting. 

Perhaps the most severe trial was borne by a 32- pounder, con- 
verted on Major Palliser’s plan. The ordinary service charge 
— be 63 lb. of goodie for shells, and 14 Ib. for solid 
shot :— 























Weight. 
— Charge ——_ Remarks. 
Mhot. Shell. 

2 16 Ib, [150 Ibs, 32- pounder converted gun. 

10 

5 20 ,, {00 ,, 64 Ib. Shells burst in the gun: they 

10 ,, 6“ scratched the bore, but did not 
16 ,, interfere with the subseq vent 
loading. 

10 16 ,, | 64 ,, Air spaces were left between the 
powder and shot for 5’ to 25” 
long. 

71 10 ,, | 50 » ] Gun burst with 301b. powder, and 

tO » | 0 w 150 lb. cylinder casing cracked, 

30 ,, {150 ,, 5 but no explosion took place. 
Wrought-iron barrel sound, but 
bulged. 





These examples suffice to show an endurance of a very high 
order, and it cannot 4% doubted that the wrought iron coiled 
barrel is about the stro. ora for enduring a severe test; but 
as there are some unex molecular changes that take place 
under the influence of frequent we it is still a question whether 
guns of this material will maintain the same long-continued 
endurance with heavy charges that cast iron possesses with li et 
charges. No heavy gun has ~ et been proved that cannot be 

long-continued use, and the common test of unusually en 
scarcely meets all the requirements of warfare, where a 
———— endurance with the ordinary service charge is the 
test to which guns are subjected. Indeed, the actual rough 
ical use of artillery is frequently lost sight of in modern 
examples. One contains as many adjustments as would be 
required for an equational telescope, and another forms a fine 
imen of the perfect accuracy of British manufactures; but in 
times of war the machinery of the one becomes hopelessly 
deranged, and a few grains of sand win an easy victory over the 
other. Many of the other attempts are so. eminently unpractical, 
or so useless even if perfectly successful, that it is really marvel- 
lous why they should ever have been tried. 

There seems to be much confusion as to the real nature of the 
forces acting in a gun. It is not a pressure like steam, but a 
sudden vio ent blow, depending upon the “‘strength of the 
powder.” e error of considering this force a pressure, and not 
an impact, may be found pervading most writings on the subject. 
The following remarks are from the pen of no mean authority, and 
they indicate this misapprehension very clearly :— 

Cannot we have a system by which ashot shall be impelled by 
the action of the powder gas on a piston or base of twice, or even 
three times, the diameter of the shot, and pee therefore, 
four or nine times its sectional area? Only in this way can we 
hope to obtain low pressure unburstable guns, which shall, never- 
theless, fire the very heaviest shot, of the very best form for pene- 
tration, at the very highest velocities.” 

The same idea lurks in the following remarks by Major Pal- 
liser, although the last sentences contain the gist of the whole 
argument : — 

‘There are two ways in which a gun can be burst, viz., ad the 
bursting of the ——— or by the end being blown off. . 

In an ordinary cast iron gun the —— longitudinal pressure acts 
upon the end of the bore. If the bore be Sin. diameter this _. 
~— hg: round numbers, be distributed upon fifty sq 
If, however, the gun be bored up to 13in. and lined with 
pa 2hin, thick, the longitudinal pressure will act upon fifty 
— inches, as before, but will be transferred to a surface of 
ut 130 square inches; and thus the longitudinal strength of the 
gun becomes more than doubled. In fact every way of regarding 
fhe subject shows that the circumferential strength should be 
applied internally, and the longitudinal strength should be borne 
by the outside; and this is precisely the reverse of the principle 
upon which the wrought iron guns of the service are made.” 

This is about the most recent and licit declaration that has 

been made on the subject of longitudinal stra in, and may ~~ 


regarded as the final opinion of the War-office authorities. 





pis che ad sy open. No 


of differential areas might be worth something, though it looks 
the shot be discharged, and the ques- 
tion becomes one of impact and not of pressure; and ~s the con- 
fusion between these two kinds of forces may generally be traced 
the long costly series of failures which have marked the progress 
of so man 
In poe Bs nny it is evident that there can be no reason why 
English guns shall not always reliably exhibit the same endurance 
that was shown by the solitary Parrott that bore 4606 rounds. 


It is simply a question of correct principles of construction, and 
if it be desired still further to pd emow the powers of the guns 


which Major Palliser has begun so well, the question ‘of longitu- 
dinal is that to which attention must be given. Great suc- 
cess has been achieved by returning to the old 68 


already — 
with its weight of breech and barrel as 1 to 4}; but a still large 
development of this principle, even to the American rea. proportion 
- 1 to 2}, or perhaps in some cases surpassing this, will produce 
gun which cannot be equalled upon any other system, still less 
is it % likely to be excelled. 
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2204. ANDREW MURRAY, Portsmouth, “ in for 
hauling vessels or other heavy bodies into = water. 30th July, 1867. 
2580. WILLIAM FOTHERGILL COOKE, Aberia, near Carnarvon, North Wales, 
** Improvements in tunnelling and slate and — minerals, and 
in machinery used for these purposes.”—11th September, | 
2933. SAMUEL SOLOMON MAURICE, Monkwell-street, London, “An improved 
—= for neckties, scarfs, belts, and other articles."—A communication 
mon Hayem, Rue du Sentier, Paris.—18th October, 1867. 
3099. 9 —_ jan., -y~ THOMAS HOLT, Rochdale, Lancashire, “ Im- 
, and in hinery yg a employed therein.” 











i brushing, , drying, and pe jing hair.” 
3255. ROBERT WILLIAM -road, Greenwich, Kent, “ Im- 
provements in the means for or extending 


power 
3256. JOHN ERNEST RICHTER, Kenton-street, Brunswick-square, London, 
“ Improvements in breech-loading fire-arms.” 
3257. JAMES MURDOCH NAPIER. York-road, Lambeth, | Surrey, “ Improve- 
ments in machines for printing calico and other fabrics.” 
3258. WILLLIAM ROBERT LAKE, Southampton-bu'ldings, Chancery-lane, London, 
Pen | buckles, saddle-trees, turrets, hooks, and other metallic trimmings, 
for carriages and harness, with a coating of vulcanised or hard rubber, gutta- 
. or other gum.”—A comm from Andrew Albright, 
ew York, U.S. 
3259. WILLIAM BAILEY, New York, U.S., “An papers system or mode of 
ornamenting paper h , and and apparatus therefor.” 
3260. JOHN GARRETT TONGUE, ‘Southampton- buildings, Uhancery-lane, London, 
the 





Improvements in precess apparatus employed for ageing and refin- 
ing alcoholic hy edb yy ee Be cation from 
jel Turner, New _—- U. “ — 16th November, 1 


3262 RICHARD HUSBAND, 
facture of hats.” 

3264. CLINTON EDGCUMBE BROOMAN, Fi 
proved process of and apparatus or furnaces for the manufacture of metal 
direct from the ore.”— A communication from Pierre Emile Martin, Paris. 

3266. WILLIAM BUSFIELD, JOHN BUSFIELD, and JOSEPH BUSFIELD, 
—, “Improvements in preparing slivers of wool for spinning and 

‘eing.” 
3268. JOHN VARLEY THORNTON and CHARLES ABERCROMBIE, Brighuse, York, 
“ Improvements in machinery for twisting yarns of two or more colours and 
kinds, commonly called ‘ French twist’ or * knotted yarn.’” 

3270. GEORGE | Pirr, Copenhagen Wharf, Limehouse, London, “Improvements 
in the of artificial manure.” 

3272, THOMAS WOOD, Bridge-street, Chester, ‘‘ Improvements in the con- 
struction of lamps for burning paraffin, petroleum, or other mineral oils.”— 
18th November, 1867. 

3274. EDWARD REYNOLDS, Sheffield, Yorkshire, “ Improvements in the 

manofacture of wheels for railway carriages and other rolling stock. » 
a6. HENRY ENGLISH and JOHN FARNDON, Leicester, “ Improvements io 
apparatus for operating the shuttles of loons for weaving narrow 

3278. ROBERT eo EDWARDS SCOTT, Hornsey-lane, Middlesex, 

ing and working ordnance. x 

3280. EDWARD. TREVYTHAN TRENERY, Gainsborough, Lincoln, ‘* Improve- 
ments in traction engines.”—19th November, | 

2. WILLIAM HADEN RICHARDSON, Glasgow, Lanarkshire, N.B., “Certain 


“* Certain ott in the manu- 


London, “ A new or im- 
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3104. one BIRKENRUTH, gg pr in 
mattresses, cushions, sofas, seats, and other similar sr artisten.” '—A communi 
cation from Friedrich August Kander, Chemnitz, Saxony.—4th November, 


1867. 
3111, ANTOINE VERDARE, Passage des Petites Ecuries, Paris, ‘* Improved 
means for closing doors or wind —5th N , 1867. 
3129. Hi HENRI ADRIEN BONNEVILLE, Porchester- terrace, Bayswater, London, 
~ augeovempents fe Ge motes so. meas he ees matters and 
substances, and apparatus therefor.”"—A communication from Edouard 
Charton, Rue Paris.—6th November, 1867. 
3143. WILLIAM JOHN MACQUORN RANKINE, Glasgow, Lanarkshire, N.B., 
sad aaa in governors for obtaining uniform rotation.”—7th November, 


“— GEORGE WEST ROYSTON PIGOTT, Halifax, Yorkshire, “ Improvements 
nm means and apparatus for covering wire with metal or other material.”"— 
een November, 1867. 
“ JOHN EDMOND CASTEX, by at ene Camden Town, London, “A new 
d combined h piano.”—A communication from Louis 
Dorgal and Jules Guesné, Rue du een du Temple, Paris. —9th a 
1867. 








3203. ALEXANDER MCKENZIE, Grosvenor-mews, New Bond-street, London: 
*“‘An improved appuratus for opening and closing the heads of landaus, 
barouches, and other carriages.” 

3205. JAMES HUMBY, South Castle-street, Liverpool, “ Improvements in the 
manufacture of com metallic plates.”’ 

3207. JOHN DILLON SCALLY, Moor-street, Burton-on-Trent, ‘‘ Improvements 
in treating casks to render them impervious.” —12th November, 1867. 

3208. AUGUSTE FRANOOIS beeps Lancaster-terrace, Regent's Park, London, 

in fuel.”—Partly a communication 
5 Nimes, Gard, France. 


pi. Louis Tresgot. 

3209, JOSEPH WILSON LOWTHER and and THOMAS BENNETT, Manchester, “ Im- 
provements in safety lamps.” 

3211. THOMAS WILSON, Birmingham, ‘‘ Improvements in the construction of 
breech-loading fire-arms, and in the quae and construction of cart- 

es for breech-loading fire-arms.” 

3217. EDWARD MADGE, Swansea, Glamorgan, Mo rage mw in the mode 
of and apparatus for the reduction of sulphate of iron — "—Partly a 
communication from Charles Madge, Carrizal Bajo, C! 

3219. ALFRED VINCENT NEWTON, Chancery-lane, hy ** Improvements in 


engi 
also in indicators applicable to such and other other 
purposes.”—A communication from Arthur Perry Emery, New York, U.S. 
—13th November, 1867. 

3221. ROBERT FRANCIS oom, Gracechurch-street, London, “ Improve- 
ments in the construction of locomotive engines for mountain rail or tram- 
ways.” 

3222. JOHN MORRISON, Birmingham, “Improvements in hem folders and 
tuckers for sewing machines.” 

3223. PAUL DE BAVAY, Brussels, Belgium, “A method of attenuating the 
effect of shocks or conc: between engines, carriages, or wagons com- 
posing a railway train.” 

3224, GEORGE KENT, Holbern, London, “ Improvements in kneading ma- 
chines.”—A communication King, New York, U.S. 

3225, RICHARD HARRISON, Sackville-place, Dublin, “ Improvements in cocks 

* Certain 


or taps.” 

3226. WILLIAM HADEN RICHARDSON, Glasgow, Lanarkshire, N.B., 
improvements in the manufacture of iron and steel, and in the means or 
apparatus for effecting the same.” 

3227. JAMES COMBE, Belfast, Antrim, Ireland, “‘ An improved arrangement of 
machinery for making ~ 

3228. LEVI ALFRED WAINMAN, Leeds, ‘Improved apparatus for raising 
water. 

3229. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in apparatus for applying bronze and other powders on paper and other 
surfaces."—A communication from Jaques Laurent Poirier, Boulevart St. 
Martin, Paris. 

3230. JEAN PIERRE LEOPOLD HECKMANS and FREDERICK JAMES NUNNEY, 
Harrow-road, Middlesex, ‘‘ Improvements in washing machines.” 

3231. WILLIAM ROBERT LAKE, Southampton-bulldings, Chancery -lane, London, 
“Improvements in ”— A communication from Henry 
Franklin Shaw, West Roxbury, Massachusetts, U.S. 

3232. JOHN CLARK and ALEXANDER ESILMAN, Glasgow, Lanarkshire, N.B., 
‘Improvements in decomposing the sulphides of copper, silver, nickel, cobalt, 
_ a en a 8 , and in obtaining copper, sulphur, and 

ass "RIOEARD GREEN Gansouee, — “ Improvements in the 
manufacture and composition of fire-lighting 

3234. PERCEVAL MOSES PARSONS, Blackheath, Kent, “ Improvements in the 
manufacture of artificial granite suitable for buildings, engineering structures, 
pavements, and other similar purposes.”—A communication from Pierre 
Radolph Pozzi, Bordeaux, France. 

3235. GEORGE RODOLPH SOLOMON, jun., and MARCUS BEBRO, Manchester, 
“ Improvements applicable to a ag Yoraase, ad a ticket register.” 

3236. JAMES CROSSLEY, Heckmondwike, in looms 
for weaving.” 

3237. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, *‘ An 
improved gas engine.”—A communication from Jean Maziéres and Jule 
Trottier, Foubourg St. Martin, Paris. 

3238. ATHANASE AIRIAU, Paris, “ An hydraulic clock.” 

ag yt MORSON, Queen-square, Bloomsbury, London, “ Improvements 

eys for locks.” 

3240. LEOPOLD BERAL BERTRAM, Duncan Villa, Redland, Gloucestershire, 

“ An improved tobacco 
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Spenees Sasen, Camara bane, ‘* Improvements 
in refining copper.”—A communication from Frédérick Le Clerc, Boulevart 
ont tet oe 


in the manufacture of iron and 

3284. HUGH HUGHES LLOYD, Fort William, Douglas, Isle of Man, “ Improve- 
ments in means of communication applied to railway carriages, and in 
apparatus for making signals, which improvements are in part applicable to 
other purposes.” , : 

3286. JOSEPH OPPENHEIMER, Manchester, ‘‘ Improvements in telegraph posts, 
and in apparatus for fixing the same ” 

3200, WILLIAM BREWSTER, Redditch, Worcestershire, “ Improvements in 
apparatus for boiling, washing, or cleansing and dyeing clothes and fabrics, 
and for other like purposes."—A communication from James Brown, New 
York, U.8.—20th November, 1867. 

= JOHN OWENS, Salford, Lancashire, “Improvements in the manufacture 

of pile and other fabrics.” 

3294. GEORGE FREDERICK REDFERN, South-street, Finsbury, London, ‘‘ Im- 
provemenis in paving.”"—A communication from Louis Alexandre Auguste 
Le Poreq D’Herlon, Boulogne-sur-Mer, France. 

3296. CEPHAS BUTLER, Birraingham, “Improvements in lamps for burning 
liquid volatile hydrocarbons.” 

3304. EBENEZER WILLIAM HUGHES, Queen-square, Westminster, “ Improve- 
ments in rotary engines and pumps.”—2ist November, 1867. 


inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

3301. WILLIAM JEREMIAH MURPEY, Cork, Ireland, “Improvements in breech - 
loading fire-arms and "— Bist N , 1867. 

3302. WILLIAM GRAHAM Molvor, Anfield, near Liverpool, “Improvements 
in apparatus for rendering innocuous the momentum of heavy bodies, so as 
to prevent injury and damage from concussion, applicable to ships cables, 
cranes, windiasses, capstans, hoists, lifts, weighing machines, ship and fort 
armour, to training guns. to railway trains, station buffers, fenders to pier- 
— gangways, breakwaters, and other similar structures, which apparatus 

for storing and accumulating power, which may be used for 
tA projectiles, raising or moving heavy wean, such ne sted Besonbon 
or sunken vessels, propelling carriages and other purp 
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3333. THOMAS CHALMERS, Glasg ts In ma- 
chinery for producing seamless 2. A communication from William 
Forman Brooks, New York, U.S.—25th November, 1867. 

3345. WILLIAM ROBERT LAKE, Southamp on-buildings, Chancery-lans, 
London, *‘ me yrennre in nes fire-arms and in cartridges for 
the same.”— from Frederic Van Choate, New 


York, U8.—260n November, 1867. 
3346. WILLIAM ROBERT LAKE, Southampton-buildings, wer yn ae lane, 
** Improvements in electric mm A 





London, 
— from Silvanus Frederic Van Choate, | New York, U.S.—26th November, 
1867 








Patents on which the Stamp Duty of £50 has been Paid, 

2959. LAURENTIUS ANDKEAS WALDEMAR LUND, Chandos-street, St. Martin's, 
London, ‘* Manufacture of studs, b&tons, brooches, &c.”—26th November, 
1864. 

2962, WILLIAM ELLIOTT CARRETT, Leeds Yorkshire, JOHN WARRINGTON, 
Kippax, Yorkshire, and JOHN STURGEON, — Yorkshire, “ Machinery 
for cutting coal, stone, &c.” —28th November, | 

3029. WILLIAM EDWARD NEWTON, Chaney lene, teutes, « Operating guns.’” 
—hth December, 1864 

3004. SAMUEL 1 Finke ag gee New York, U.S., ** Folding spring 


321. CLEMENTS ROBERT mAnemam, Eccleston-square, London, ‘‘ Destroying 
the momentum of heavy bodies.” —6th 6h February, 1865. 


Patents on which the Stamp Dut Duty of £100 has been Paid. 
a ARTHUR JACKSON, Liverpool, “Generating steam.”—Ist December, 


2952. JAMES RONALD. "ae ** Machinery for the spinning of hemp, flax, 
&c.”— st December, 1860 

2959. wnaian PILKINGTON, Windle Hall, within Windle, Lancashire, 
** Furnaces for melting glass.”—3rd December, 1860. 


Notices of Intention to Proceed with Patents. 
2107. THOMAS DAWSON WALKER, Longwood, near Huddersfield, Yorkshire, 
P seetese means of heating the feed-water supplied to steam bollers.”—18th 
1867 
2135. JOHN WALKER, Se. oy London, “* Improvements 
= machinery for washing bottles, casks, and other vessels.”—22nd July, 


1867. 
_ JOHN HENRY JOHNSON, Lincoln "s-inn-fields, London, “ Improvements 
oes eee ing.”"—A communication from 
id, East Greenwich, Rhode Island, + a ae of Wood- 
or Cica, Baltimore, State o: Maryland, U 
2142. AUGUSTE DUFRENE, South-street, * . London, ‘‘ Improvements 
in preserving from oxidation. ”—A communication from Alfred Delcelier, 


Eu, France. 
2144.’ JOHN MARLEY, Darlington, Durham, “I apparatus for the 
prevention of overwinding and falling of the cages used in mine shafte, lifts, 
a STERLING BONSALL, Aldersgate-street, London, “ Improvements in 
bed bottoms.” 
a146. STERLING BONSALL, A 


Idersgate-street, London, 
tanning, and in the machinery and apparatus to be employed therein 
2147. Sir WILLLIAM THOMSON, Glasgow U: “sity 














AMES TEMPLEMAN, Glasgow, Lanarkshire, N. Impr 
“ihe manutactare of freighters, asd inthe means ot apparsias employed 
3245. RICHARD HOWSON, Middlesbro’-on-Tees, Yorkshire, ‘‘ An improved gas 
furnace.” 
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LILIES, Tweedmouth, Northumberland, “ Improvements in reaping and 
mowing machines.” 

2168. GUILLAUME LAURENT BARENS and JEAN FRUCTUBUX LADOUGNE. 
Rue du Jour, Paris, “ Improvements in breech-loading fire-arms and in 
cartridges.” 25th July, 1897. 

2169, JONATHAN Ep@e, Tipping Tronworks, Bolton-le-Moors, Lancashire, 

“ Improvements in steam engines.” 

2170. M. CAMILL® SILVY, Porchester-terrace, Bayswater, London, ‘‘ Improve- 
ments in photographic apparatus.” 

2173, EpMUND SMITH, Hamburgh, Germany, “Improvements in gas regu- 
lators.”—26th July, 1867. 

2175. * DWARD ALEXANDER RIPPINGILLE, Uolborn-hill, London, ‘ Improve- 
ments in distilling or sepsrating the more volatile portions of petroleum 
and other mineral oils, and in means or sp enumaahe the igniting 
and explosive points of such oils,” 

2177, WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, ‘ An 
improved mtachine for cutting slate in quarries previous’ to laying them 
open, and for cutting in coal pits, mines, and stone quarries.”—A communi- 
from Joseph Debry, Faubourg St. Martin, Paris. 

2178. EDWARD THOMAS HUGHES, Chancery-lane, London, “ Improvements in 
the mode of constructing and propeiling steam vessels.”—A communication 
from Stephen Johnson Gold, Cornwall, Connecticut, and Henry James 
Weston, Brooklyn, King’s County, New York, U.S. 

2180. PAUL ALEXANDRE ROHART, Ree du Cranteleux, Douai, Department du 
Nord, France, “ impr in the e of gases for the produc- 
tion of light, heat, and motive power, and in apparatus for that purpose.” 

2182. HUMPHREY C HAMBERLAIN, St. John's, Wakefield, Yorkshire, “ Improve- 
ments tn hot blast stoves, 

2186. EDWARD RAVENSCROFT, Birmingham, “Improvements in lamps.”— 
27th July, 1867. 

2196. BENJAMIN FRANKLIN STEVENS, Henrietta-street, Covent-garden, 
London,“ Improvements in burning petroleum and other hydrocarbon Iquids 
for the production of heat and light, and in the apparatus or means employed 
therein.”—A communication from Simon Stevens, New York, U.S.—29zh 
July, 1867. 

2200, JOSEPH JONES, Little Bolton, Lancashire, ‘An improved chemical 
mixture or compound for extinguishing fires and destroying explosive fire- 
damp in coal mines.” 

2206. ARTHUR JAMES, Re‘ditch, Worcester, “ Improvements in needle-cases 
and wrappers.” 30th July, 1857. 

2211. MARY JANE FEARNLEY, Macclesfield, Chester, and CHARLES SMITH, 

GGrest Horton, near Bradford, Yorkshire, “ Improvements in looms for 
weaving.” 

2215. JOHN CHRISTOPHER CESAR AZEMAR, Laurence Pountney-hill, London, 
“Improvements in boxes or apparatus for holding pieces of paper or other 
Material for use or distribution.”—3ist July, 1857. 

2219. FRANCIS ALTON CALVERT, Manchester, ,‘ “ Improvements in machinery 
and apparatus for cleaning and preparing fibrous substances, and fur opening 
twisted yarns and woven tabrics.” 

2225. RICHARD NEWHALL, Astwood Bank, Worcestershire, “* Improvements 
in the manufacture of cases, envelopes, or wrappers for needles and pins.”— 
ist August, 1867. 

2234. JOHN EDWARDS, Victoria Chambers, Westminster, “ Improvements in 
machinery or apparatus for actuating and locking railway points and 
signals.” 

2242. JOHN GARRETT TONGUE, Southampton-buildings, Chancery-lane, 
London, “‘ Improvements in brakes for cotton lappers or scutchers.”—a com- 
munication trom Richard Kitson, Lowell, Middlesex, Massachusetts, U.S.— 
2nd August, 1867 

2252. JAMES THOMAS HATFIELD, Hoboken, New Jersey, U.S., “ Improve- 
ments in watch cases, which improvements are also applicable to locket and 
miniature cases.”— A communication from William Henry Halsey, Hoboken, 
—3rd August, 1867. 

2262. JOHN GARRETT TONGUE, Southampton-buildings, Chancery-lane, 
London, ‘‘ (mprovements in the manufacture of wheeled and other carriages 
or vebicles’—A communication from John Smalley Campbell, Newton, 
Sus-ex, and New Jersey. U.S,—5th August, 1867. 

2269. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in reeds for weaving.”—A communication from Laurent Perret, 
Boulevart St. Martin, Paris,— 6th August, 1867, 

2285. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ An improved 
metallic alloy and in the applications of the same.”—A communication from 
George Achille Schmitte and Hilaire André Levallois, Boulevart St. Martin, 
Paris.—8th August, 1867. 

2294. HENRY AUGUSTUS AVERY and GEORGES PENABERT, Paris, “The 
application of a certain vegetable powder for removing and preventing incrusta- 
tion in boilers.”—-2¢h August, 1867. 

2337. JOHN ALLCOCK JONES, RICHARD HOWSON, and JOHN GJERS, Middles- 
borough-on-Tees, Yorkshire, ‘* Improvements in puddling and other furnaces 
employed for melting, boiling, or heating iron.”—14th August, 1867. 

2363. LOUIS AVOYNE-BAINEE, Rue des Boulangers St. Victor, Paris, and 
MARIE JOSEPH SIBILLAT, Boulevart Bonne Nouvelle, Paris, “ ’an improved 
metallic spring mattress.”—17th August, 1867. 

2408. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘* Improvements 
in apparatus for raising water or other liquids by steam power.”—A com- 
munication from William Lewis Horne, Batavia, Kane, Illinois, U.S.—22nd 








August, 1867, 
2432, PIERRE KNIAGHININSKY, PIERRE GALAHOFF, St. Petersburg, and 
NICOLAS OssIPOFF, Kozloff, Russia, ** f sin hinery for set- 


ting up and distributing printing types. 94th August, 1867. 

2468. ARTHUR MCNUTT WIER and MARSHALL ARTHUR WIER, Elm Lodge, 
Newton-road, Bayswater, London, “ Improvements in signalling and indi- 
cating apparatus.”—29th August, 1867. 


» 2471, ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improvements 


in the mode of removing and cutting the hides of animals for the manufac- 
ture of driving bands or tubes of leather.”—A communication from Alois 
Eschenlohr, Boulevart St. Martin, Paris.—30th August, 1867. 

2529. JOHN GARRETT TONGUE, Southampton-buildings, Chancery-lane, London, 
** Improvements in the manufacture of garments for male and female attire.” 
—A communication from Leander Wolcott Boynton, Hartford, Connecticut, 
U.S —6th September, 1867. 

2598. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, London, 
“A new and improved railway brake.”"—A communication from Leleux 
Bernard, St. Ghislain. Belgium.—14th September, 1867. 

2685. AUGUSTUS ZIEGELE, Mincing-lane, London, “* Improvements in the 
manufacture of Epsom saits."—A communication from Messrs. Vorster and 
Griineberg, Cologn@ Prussbi.—23rd September, 1867. 

3008, ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Improvements 
in the mode of obtaining publicity and affording information or amusement.” 
—A communication from Paul Baudet, Boulevart St. Martin, Paris,—25th 
October, 181.7. 

3016. OBERT MICHAEL LETCHFORD, Three Colts-lane, Bethnal-green, London, 
“Improvements in the manufacture of matches.” —26th October, 1867. 

3055. JOSEPH BEVERLEY FENBY, Birmingham, “ Improvements in valves 
for hydraulic presses, and for other purposes.”— 30th October, 1867. 

3066. JAMES TENNANT CAID and STEWART ROBERTSON, Greenock, Renfrew, 
N.B, * Improvements in transmitting motive power, and in mechanism or 
appa’ atus employed therefor.”"—3lst October, 1867, 

3081, JOHN WRIGHT and MICHABL BARKER NAIRN, Kirkcaldy, Fife, N.8., 
* Improvements in power lvo.ns,"—2nd November, 1867. 

3183. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ Improvements 
in apparatus for burning and distilling petroleum and other olls to generate 
steam, and for other purposes ”’"—A communication from Adam Kobertson 
and Anenias Smith, Guelph, Ontario, Canada.—11th November, 1867. 

3208. AUGUSTE FRANCOIS GAIDAN, Lancaster-terrace, Regent's Park, London, 
“Improvements in compressed or artificial fuel."- Partly a communication 
from Louis Tresgot, Nimes, Gard, France.—13th November, 1867. 

3227. JAMES (COMBE Belfast, Antrim, lreland, ** An improved arrangement of 
machinery for making cops.” 

3232. JAMES CLARK and ALEXANDER ESILMAN, Glasgow, Lanarkshire, N.B., 
“Improvements In decomposing the sulphides of copper, silver, nickel, cobalt, 
lead, barium, strontium, and calcium, and in obtaining copper, sulphar, and 
other products.”—14th November, 1867. 

3239. ROBERT MORSON, Queen’--square, Bloomsbury, London, ‘* Imp ts 





cery-lane, London. 
ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared pens fr THE 


notmnnn, of the epfon of hoe Medias Commissioners of 
Inel: Fixed Sam and other Engi 


1066. J. R. NAPIER, and W. J. M. RANKINE, i dace - loss seats.” — Dated 
10th April, 1867. 

This invention relates to seats for such valves for engines driven by steam or 
other vapour or gas as act by sliding either on straight or curved surfaces ; and 
it consists, ding to one modification, in making any such seat in such a 
manner that, whilst the parts of it which lie between the exhaust port and 
the cylinder ports remain fixed, those parts which lie at the other sides of the 
cylinder ports are movable. The last mentioned parts of the valve seat being 
moved by the engine, contract and enlarge the cylinder ports alternately, and 
therehy affect the duration of admission of the steam ina way which enables 
variable expansion gear to be used more c and ly than 

The parts of the valve seat ‘may be connected 0 1 as to 
move together, or they may move independently. The patentees prefer to use 
as a means of moving them together.an eccentric upon a rotating shaft. When 
either of the movable parts of the valve seat is moved so as to contract its port, 
the cutting off of the steam takes place earlier in the stroke than it would 
otherwise do without affecting the release or the com 
1070. W. C. CAMBRIDGE, Bristol, ** Fire-bars.”—Dated 10th April, 1867. 

According to this invention the patentee constructs fire-bars so that the air 
may be thoroughly fee var over and through the fire, that is to say, bars con- 
structed di 0 this i have sides put on and slanting or skewed 
openings between vibe raised at each side of the bar, the said openings tapering 
upwards, leaving at top portions of metal between such openings of greater 
thickness than at the bottom of each of the said bars, and these openings may 
extend across from one side of the bar to the other, or they may be turned off 
at an angle, or otherwise arranged. 

1072. A. C. KIRK, Glasgow, ** Blowing engines.” —Dated 11th April, |867. 

This invention consists in adapting to a horizontal cylinder a hollow piston 
fitted with valves, and fixed on and supported by a trunk or hollow piston rod, 
80 as not to bear injuriously on the bottom side of the cylinder, the trunk being 
carried in the cylinder ends or covers, or on external bearings or guides. Valves 
are fitted to the cylinder ends or covers, and these and the valves in the piston 
may be arranged for drawing in the air or gas through the trunk and pis:on, 
and expelling it through the cylinder valves or vice versa. The necessary 
reciprocating motion is imparted to the piston by means of the trunk from any 
suitable prime mover. 

1076. S. BARLOW, and T. EDMESTON, Statehill, Lancashire, “ Furnaces of 
steam and other boilers.— Dated 1\th April, 1867. 
This invention cannot be described without refe to the drawings. 


Class 2.—TRANSPORT. 

Including —— and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

945. J. MACNEE, Edinburgh, “ Movable hoods for carriages, &c.”—Dated 30th 

March, 1867. 


This invention has for its Alot to dispense with the external side rods 
generally fitted in ‘a! hoods of carriages and other 
vehicles, and consists in pare Ms aan to the joints of the pillar heads, door 
frames, or other principal frames or hoops of the hood through the intervention 
of intermediate pieces geared by eccentrically arranged teeth to corresponding 
teeth on the fittings of the joints, whereby the pressure of the springs is 
sufficient to keep the hood up or closed, although the springs themselves are 
then in their most relaxed condition, whilst the pressure of the springs is not 
such as to raise the hood when it is down or open.—WNot proceeded with, 

950. S. LILLEY, Birmingham, “ Fog or alarm signals for use on railways.”— 
Dated 30th March, 1867. 

This invention cannot be described without reference to the drawings. 

956. H. A. BONNEVILLE, Bayswater, ‘* Mode of hanging ships’ rudders.”—A 
communication.— Dated 30th March, 1867. 

This invention consists in so constructing the stern of a vessel in combination 
with the rudder, that the radder can be shipped and unshipped from and 
through the deck of a vessel. 

959. J. RANDALL and C. ADAMS, Kilburn, “ Apparatus for actuating fog or 
detonating signals on railways.” — Dated 30th March, \867. 

This invention relates to actuating detonating or fog signals, the object 
being to place the signal at the required distance from the station or points- 
man’s box, and to withdraw or discharge the same by the passage or transit of 
a train, without the necessity of placing the signals on the rails by hand, and 
the invention consists in an arrangement of apparatus for effecting this purpose. 
— Not proceeded with, 

966. W. R. LAKE, Southampton-buildings, Chancery-lane, London, “ Closing and 
Jastening the port lights of ships, &c.”"—A communication.—Dated 1st 
April, 1857. 

This invention relates to a novel device for more effectually and readily 
closing the port lights and other ventilating apertures of a ship, steamboat, or 
other vessel, and consists in the combination with a swinging frame or cover of 
an arm or lever hinged or jointed to the fixed plate or frame of the port, and 
provided with a cam and screw, which can be caused by the adjustment of the 
hinged lever to press the swinging frame closely in contact with the fixed frame, 
and keep the port perfectly closed; or it can be drawn aside to release the 
said swinging frame when it is desired to open the port.—Not proceeded with. 
957. H. A. BONNEVILLE, Bayswater, London,“ An improved fid.”—A com- 

munication.— Dated 30th March, 1867. 

This invention re!ates to an implement or tool called a “ fid,” used more 
particularly by seamen for securing acringle rope about the outside of a ring 
or thimble, and consists in forming or making the “fid” in section, and in so 
constructing it in other respects as to receive and hold a ring or thimble of any 
desired size within its lim'ts, so that as the cringle, rope, or cord is driven and 
forced over the fid from its smaller to its larger end, such cringle will, when 
stretched thereby to the proper degree, fall or come into position about and 
around the ring or thimble.—Not proceeded with. 

996, T, FANCHEUX, Kentish Town, “ Boats.”—Dated 3rd April, 1867. 

This invention consists in an improved construction of boat for river and 
sea navigation, and applicable for pleasure excursions, for fishing, sh oting, 
jousting, and regattas, and also as a safety boat. This :mp:oved boat or appa- 
ratus is ex ernally of the fur. of a swan, or ic may be o' any analogous form, 
and varies in dimensions according to requirements. The immersed part of 
the body is divided into two parts, if the boat is intended to carry only one or 
several persons—that isto say, in the centre of the boat the inventor leaves a 
space for the passage of the water, and for receiving the working gear; each 
wing or side iso: the form of acanoe. The two wings or sides forming the 
external body of the swan or boat are fixed to a metallic tube closed air-tight, 
but which can be Gliei with air by means of 4 tap fixed to the back part of 
the tube, or at any other convenient part. By means of this tube the boat or 
swan is rendered insubmersiole, The dismeter and length of this tube vary 
according to the diameter of the boat. Exch extremity of the wings or sides 
f rming a cance is closed air-tight, so as to leave only about one-third of the 
space for the navigator’s lezs. Thee spaces or air receivers disp!ace a 
volume of water much greater than the whole weight of the apparatus, 























in keys for locks. "iSth November, 1867. 

3302. WILLIAM GRAHAM MCIVOR, Anfield, near Liverpool, “ Improvements 
in apparatus for rendering innocuous the momentum of heavy bodies, so as 
to prevent injury and damage from concussion, applicable to ships’ cables, 
cranes, windlasses, capstans, hoists, lifts, weighing maehines, ship and ‘ort 
armour, to training guns, to railway trains, station buffers, fenders, to pier- 
heads gangways, breakwaters, and other similar structures, which apparatus 
is also applicable for storing and accumulating power, which may be used for 
throwing projectiles, raising or moving heavy weights, suchas ships. stranded 
or — vessels, propelling carriages, and other purposes,”—21st November, 
186 





All persons having an ‘ interest In opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commisioners of Patents, within fourteen days of its date. 





List of Specifications Published during the wesk endin: 
30th November, 1887. ” 
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luding that of the passengers, and thus renders it unsinkable. To work the 
boat or apparatus he applies in the neck of the swan or boat an arrangement 
of pinions and bevelled cogged wheels, and wheels on which an endless chain 
passes ; in lieu of an endless chain a vertical shaft for transmitting motion can 
be used, corresponding with a final shaft fixed under the floating line of 
the hull, Outside the neck, and on each side, at a suitable height, two handles 
are fixed by means of which the motive mechanism is putin action This motion 
is obtained by means of one or to screw propellers fixed at each extremity of 








the longitudinat shaft; it may also be obtained by means of an arrangement 

of fixed or movable paddles, or o: a spiral screw fixed in a tube placed in a 

longiiudinal direction. —- Not proceeded with, 

1001. A. G. HILLS, Craven-sireet, Strand, London, *‘ Safety bridle for horses.” — 
Dated 3rd April, 1867. 

This invention consists in the employment, in combination with the head 
stall and other parts of an ordinary bridle, of an additional check rein or auxi- 
liary -afety line, which is attached to the head stall, and is passed through the 
bit ring to a guide in the throat band, whence it extends through a hollow 
driving rein into the proper position to allow the driver or rider, with the 
exertion of very little power, to check the horse, and throw him completely on 
his haunches,—Not proceeded with, 


1012. S. PERKINS, Fairfield, Lnncashire, “‘ Manufacture of railway crossings.” — 
Dated 4th April, 1857. 

This invention relates to a novel mode of manufacturing the joint or V rail 
of railway crossings, the object being to increase their structural sirength. To 
this end the p tentee takes a rolled double-headed steel rail, or other section 
of steel rail, and, having planed off a certain portion of the flanges on one side 
thereof, he doubles back the rail upon itself to bring the planed surfaces into 
contact, and he thus forms the nose of the joint rail out of a double thickness 
of the web of the rail. The side of the rail at the part where it is to be 
creased or doubled he first indents by a smart blow, and he then sets the | 





1032. J. Woops, Warrington, 
railways.” —Dated 6th April, 1867. 

This invention consists in the use of a chain or cord passing through guides 
placed and secured on the top of the carriage, the said chain being connected at 
the end of the carriage near the engine to a spring. The opposite end of the 
chain near the guard's van is attached to a spring that is employed to keep the 
chain distended, and brought back into its original position after it has been 
pulled for the purpose of giving an alarm. The chain, after passing the spring, 
is attached to a chain nally the whole length of the train 
underneath the carriages, the end of which in the guard’s van is connected to 
clockwork apparatus actuating a bammer for striking a repetition of alarm 
upon abell. The chains which pass over each are connected to the 
length of chain underneath the carriages, and are provided with short lengths 
of chains, which depend into each compartment through holes in the roof, the 
ends of the chain being provided With handles. These said short lengths of 
chain are also connected by means of chains, cords, or wires to pawls or levers, 
which retain discs or plates contained in a box, each disc being numbered cor- 
Tesponding to the compartment of the carriage on which the box is secured.— 
Not proceeded with. 

1039. W. W. HUGHES, Queen's-gate. Hyde Park, London,“ Apparatus for pro- 
pelling vessels.” — Dated fith April, 1867. 

These improvements relate to an hydraulic pressure wheel to be driven by 
steam or other power for propelling ships or boats on seas, rivers, or canals, by 
forcing the water on which the said vessels float through a tube or tubes having 
outlets at their sterns or sides below the surface of the water, as near to the 
line of keel as be found most convenient, besides propelling, the apparatus 
is applicable for turning or stopping the vessels as may be required, In order 
to effect the object the inventor has in view he constructs a whee! with a rim, 
the breadth or depth of which shall be proportionate to the number of blades 
used; thus the distance between the inner edge of the rim and its outsidé or 
periphery will be from 4in. to [6in., to the d ter of the wheel and 
the namber of blades, say from four to eight, which may be used. These 
blades he attaches at one end to the inside of this rim, their other ends being 
attached to the disc of the wheel, which is provided with a spindle in sucha 
manner that they shall not overlap each other, but the end of one blade shall 
terminate on the same diameter line at the periphery where the next blade 
commences on the inner edge of the rim, by which means the blades will, on 
being made to revolve, act like long, thin, circalar wedges, pressing the water 
against the inner side of the casing in which he proposes to work the wheel, and 
this casing is provided with channels or A leading to the bow, sides, and 
stern of the ship or boat.—Not proceeded with, 


Class 3,- FABRICS. 
Including Machinery and Mechanical Operations connected with 
Prepar ~ 7 Manufacturing, Printing, Dyeing, and Dressing 


934. W. Woop, Monkhill, near Pontefract, Yorkshire, “ Preparation of fibre 
Srom rags, &c.”— Dated 29th March, 1867. 

In performing this invention the inventor first reduces or tears the rags into 
loose threads or fibres by suitable reducing apparatus, arranged to act while 
immersed in water, oil, or other liquid. The fibres are dried or pressed and 
opened out by a beater or otherwise. They are then mixed with new fibre 
or wool and are carded. The mixed fibre is afterwards made into yarn.—Noét 
proceeded with. 

938. W. BYWATER, Holbeck, near Leeds, *‘ Effecting the drawing, spinning, 
twisting, and laying of hemp, flax, &c.”—Dated 29th March, 1867. 

This invention caunot be described without reference to the drawings. 

976, R. WOLSTENHOLME, Oldham, L of textile fabrics, 
called imperials, velvets, velveteens, satteens, and drills.”—Dated ind April, 








Joa «oy, 4 





1867. 
This invention cannot be described without reference to the drawings, 





Ciass 4.~A GRICUL TURE. 
Including Agricultural ~— Windlasses, Implements, Flour 
ills, de. 
1094, H. B. DE BEAUMONT, Geneva, “‘ Ploughs.”—Dated 12th April, 1867. 


This invention cannot be described without reference to the drawings.— 
Not proceeded with. 








Class 5.—BUILDING.—Nonr. 


Class 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, é&e. 


960. F. HAHN, Tavistock-street, Bedford-square, London, “ Gunpowder.”—Dated 
30th March, 1867. 

Aceording to this invention gunpowder is to be made of the following in- 
gredients and proportions, viz. :—Chlorate of potash, 367°5 parts by weight ; 
tersulphate of antimony, 168°3 parts ; ti, 46 parts; ch . 18 parts. 
The gunpowder can be kept at the depéts or be conveyed from place to place 
without any danger of explosion if kept in two separate bodies by keeping the 
chlorate of potash separated from the mixture of tersulphate of antimony, 
spermaceti, and charcoal, since the chlorate of potash is non-explosive by itself, 
as is also the mixture of the other ingredients, even by the action of fire. To 
use the g the di are mixed by means of a sieve, the chlorate 
of potash 46 parts by weight, and the mixture 29 parts by weight.—Not pro- 
ceeded with. 

962. F. J. MANCBAUX, Paris, “ Fire-arms.”—Dated 30th March, 1867. 

This invention relates to what may be termed multiple guns, that is to say, 
guns composed of a number of separate barrels, and it consists in a mode of 
assembling or combining these barrels in one arm or gun, a mode whtch renders 
them independent one of the other, and which permits of their being dismounted, re- 
mounted, and replaced by others at will, and which, while combining their 
effect, dces not render them fixtures or “ solidaire” one with the other and 
exposed to the reaction and vibration produced by the si firing of 
all the barrels. fhe mode also permits of giving each of them a special inclina- 
tion, determined with math These results it is impossible 
to obtain either with barrels in contact throughout all thefr length and brazed 
together so as to form one mass, or with holes bored in a single block of iron or 

steel, the parallelism, icity, or 4 of which cannot be esta- 
blished with that geometrical regularity necessary for good results. The inven- 
tion further consists in a simple and ready mode of closing the breech; also in 
an apparatus for loading or charging all the barrels simultaneously, 
989. J. F. REEVES, Notting-hill, *‘ Preparation of explosive compounds.”— 
Dated ind April, 1867. 

This invention consists of an improved treatment of various organic fibres of 
the cellulose kind, producing therefrom pyroxylin or gun cotton, or analogous 
explosive substances of different degrees of rapidity of combustion, and in the 
subsequent combination of these for use in proportions varying according to 
the purpose to which they are to be applied, so as to effect the required radia- 
tion.—Not proceeded with. 


Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upnolstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, kc. 

1038. W. CLARK, Chancery-lane, London, “‘ Improvements in lamps, part of 
which improvements consists in the imitation of a candle and candlestick,” —A 
communication.— Dated 6th April, 1867. 

This invention relates to improvements in lamps for burning light mineral 
o¥s or essences, which lamps are made to resemble candlesticks in general 
appearance. The apparatus consists, First, of a hollow stem forming a reser- 
voir for containing the oil. Secondly, of a small receptacle at the upper part of 
the stem of the lamp for containing the wick ; this receptable is supplied with 
oil by tilting the lamp, it may be while lighted or not. Thirdly, of a burner 




















| mounted on the top of the stem, consisting of a part screwing into the stem of 


the lamp, so as to perfectly close the oil chamber; or any other mode may be 
adopted in lieu of ascrew. The burner is further provided with an insolator 
forming a non-condoctor of heat, as also with a wick formed in two parts, of 
which one supplies oil by capillary action from the receptacle above mentioned , 
and always remains in the lamp, while the other part to be consumed is 
renewed from time to time, the two wicks being simply superposed the one on 
the other. Further, there is a burner, properly so-called, formed of a tube, in 
which is enclosed and held the upper part of the wick to be consumed, as also 
the wick for supplying the inflammable liquid. This burner is furnished with a 
— part for regulating the flame, by uncovering the wick, more or less, the 
regulator being made to resemble a candle in appearance. Fourthly, of a small 
tube for —— the pressure in the reservoir, without, however, introducing 
| any atmospheric air therein, the tube simply serving to prevent a vacuum 



































Dec. 6, 1867. 
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which would prevent a regular supply of the. inflammable liquid 
j= pana , of a glass or chimney, which is not, however, indis- 
as itis not intended to produce a draught, but only to prevent currents 
air from extinguishing the flame. Sixthly, the inventor adds 2 stand or fot 
to these lamps, which disvonnect into two parts, and is covered at bottom with 
which small lumps of phosphorus are applied to be ignited by a 

proceeded with. 


Frictional point for lighting the wick.— Not 
Class 8 CHEMICAL. 

Special harmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewina, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Paper, Manures, &c. 

1942. W. HENDERSON, Glasgow, “ Impr ts in oxidising minerals, ores, 
and metals in reducing oxides of metals, in separating certain metals from 
each other in kilns, furnaces, or other apparatus for these p i 


and in 
the treatment of the products obtained therefrom.”’— Dated 6th April, 1867. 
This invention cannot be described without reference to the drawings. 


1044. W. R. LAKE, Southampton buildings, Chancery-lane, London, “ Embalm- 
dead bodies and carcases.”—A communication.— Dated 6th 








ing or p 
April 1867. 

This invention consists, essentially, in subjecting the body or carcase to the 

fil of an anti ic gas or gases in such manner that the body or carcase 
shall be thoroughly impregnated thereby. 

1040. C. E. BROOMAN, Fieet-street, London, “ Means of producing oxygen.”— 
Dated 6th April, 1867. 

The patentee claims, First, the employment of oxides of aluminium and of 
zine to decompose sulphuric acid into its two component parts. that is to say, 
sulphurous acid and oxygen. Second!y, the employment of oxide of magnesium 
to absorb and re-absorb sulphurous acid, and allow the oxygen set free from 
the said sulphurous acid to be collected in the state of purity in the receiver. 


Class 9.—SLECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 


1053, G. LITTLE, Southampton-buildings, Chancery-lane, London, “ Apparatus 
Sor regulating and transmitting electric currents.”"— Dated 8th April, 1867. 

This invention relates more especially to means for ensuring the correct 
operation of telegraphic recording instruments, wherein the letters and other 
characters are produced upon moving strip: of paper by an inking or marking 
device operated by an electric current. The said improvements are also ap- 
plicable to the transmission of signals through the apparatus known as the 
audible or sounding telegraph, and are also adapted for transmitting electric 
currents for other purposes. The sai! improvements consist chiefly in the 
construction of an apparatus in which a magnet is supported by a float ina 
liquid of nearly the same specific gravity between the two poles of a battery, 
and surrounded by a coil or coils of insulated wire connected with the line 
wire, or cable, and with a cordenser or an earth wire. One pole of the 
float remains always immersed in the liquid with which the wire forms the 
battery, and is also kept in permanent communication. The other pole of the 
said float may be above or below the surface of the liquid when alcohol is 
used, and when the float is at rest is not in contact with the wire leading to 
the recording or other apparatus; the circuit is therefore broken or incomplete 
at this point. While the electric current passes in one direction through the 
wire coil or coils surrounding the float the force at the said current tends to 
retain the latter at rest in the liquid, but when the current is reversed the 
float, while still remaining, through the medium of the liquid in which it rests 
in communication with the battery, rises into contact with the wire from the 
apparatus, and the local circuit is then completed. When more than one coil 
of wire is employed around the float the same are so arranged and connected 
that the current passing through one of them will act to impel the float in one 
direction. A stand or base is provided to support the tube or vessel in which 
the float is enclosed. The said tube is by preference formed of glass, and 
placed in the centre of a reel of wood or other suitab'e material, upoa which 
the wire coils are wound. The float is by preference formed of steel, but 
copper, brass, gold, platinum, silver, or other metal may be employed ; or the 
said float may be made of glass, cork, pith, vulcanised india-rubber, or other 
substance. The float is preferably of a spherical form, and may be produced 
by the union of two halves or hemispheres stamped from a thin sheet of steel. 
These two hemispheres may be closely joined together, of may be connected 
by an intervening non ic The poles of the float are prefer- 
ably formed of hardened steel wire, which projects through the float, and may 
be rounded or pointed. The pole which completes the circuit, with the wire 
from the recording or other instrument, is provided with a point of platinum, 
gold, or other incorrodible metal. 








Class 10.—MISCELLANEOUS, 
Including all Specifications net found under the preceding heads. 


1038. W. DENNIS, Aldermanbury, London, * Construction of bottles intended to 

contain malt liquors, &c.”—Dated 6th April, 1867. 

regards that part of this invention relating to the construction of bottles, 

improvement consists in forming the same in the following manner :— 
Instead of forming the bottle flat or hollow at the bottom and the top, with a 
long neck, and the body of the bottle cylindrical or parallel, or nearly so, as 
heretofore prac ised, the inventor proposes to form the body of the bottle as 
the frustrum «fa cone, the base being convex on the outside, and the apex 
communicating with a narrow circular chamber about three or four times 
larger in diameter than the hole in the apex. He forms the hole in the said 
apex about half an inch in diameter for a pint bottle, ani of proportionate size 
for larger bottles. He also forms another and larger hole through the outside 
of the afc id circular chamber opposite to the hole in the apex of the bottie, 
and into the openings he inserts a conical-shaped hollow stopper or nipple 
made of elastic material, such as vulcanised india-rubber, the end of the said 
stopper or nipple being somewhat smaller than the hole in the apex of the 
bottle, so as to leave a clear annular space between the stopper or nipple and 
the hole in the apex for the passage of the liquid and any sediment it may 
contain into the aforesaid circular chamber, the object and intention being to 
accumulate, hold back, and separate the sediment from the liquid (bottled ale 
for example), so that when poured out it may not be ‘“‘cloudy.” The stopper 
or nipple above mentioned he fixes air-tight to the outside of the bottle by any 
suitable means; and to accomplish as effectually as possible the object of this 
invention he proposes that after the bottle has been filled with ale it should be 
stood upon its flat or chambered end for the sediment to pass into the said 
chamber; and when it is required to draw off the contents of a bottle thus 
constructed he proceeds as follows :—He takes a piece of tube of nearly the 
same size as the hole in the apex of the bottle, the said tube having a cutting 
blade fixed across the lower end thereof. He pushes this tabe forcibly into the 
stopper or elastic nipple, the effect of which isto cut a slit through the end 
thereof. and continuing to push the tube through the nipple the nipple fits 
tightly in the hole in the apex of the bottle, whereby the communication be- 
tween the ale in the body of the bottle and the sediment in the circular 
chamber is effectually cut off, so that when the ale is poured out through the 
tube it cannot mix with the sediment, and by these means he prevents, or 
very considerably lessens, the “clouding” of the ale ; and, further, by using 
astopper of the above kind the bottle may be laid down after the tube is 
withdrawn, the slit in the tube closing, and the pressure of the remaining ale 
assisting in keeping closed the slit, and keeping it air-tight, or sufficiently so to 
prevent the escape of liquid. — Not proceeded with, 
1035. J. DE LA COUXDES ROSEAUX, Paris, “ Lubricator for rolling axles and 

other moving pieces of machinery.”— Dated 6th April 1867. 

This apparatus (of very easy application, and essentially practical) is in- 
tended to lubricate in a seif-acting, regular, and continuous manner all the 
rubbing parts of machines or mechanical app . Be dof a 
very thick glass reservoir of a suitable shape, having a somewhat narrow 
orifice, in which, if desired, a screw thread may be formed to receive a copper 
ferrule or collar; this latter, which may be fitted and cemented outside, is 
itseli tapped exteriorly at the part which comes outside the reservoir to receive 
a cover or lid, which hermetically closes the reservoir by means of a leather or 
india-rubber washer. The iid receives in its centre a small tube made ad- 
herent by solder, or otherwi-e, the upper part of which plunges in the reservoit, 
and is closed by a small cap entering exactly in order to intercept the passage 
of the lubricating fluid, which cannot issue from the reservoir but by a small 
hole of the diameter of a rather fine needle pierced in the tube a little above 
the joint of the lid. The reservoir being filled with oil its lid is screwed on 
the terrule or collar. The small tube forming the neck, and which is open at 
its upper part, is then turned over, and is placed in the central lubricating hole 
of the cap, and of the upper bearing, where turns the shaft or axle, care being 
oma that the end of the tube comes very near the ax!e, but without touch- 

ng It, 
1036, T. H, Lucas, Manchester, “ Method of fastening bales of merchandise,” — 
Dated 6th April, 1867. 

For each band the patentee employs a metal box or clip having a longitudinal 
slot fur the ends of the band to pass through, and a transverse arched or dome 
shaped chamber for a metal pin to be placed within it, the said pin being a 
little shorter than the width of the band, and the chamber having a hole at one 
or both sides for the entrance of the pin. The bale to be fastened is pressed in 
the packing press in the usual manner; then the ends of the several bands are 
passed through the longidutinal slots in the clips, and the pius placed within 
the arched chambers, and when the pressure of the preas is taken off the bale, 
its expansion pulls the ends of the band and causes such pin to roll towards one 
end of its arched chamber, and bind the ends of the band firmly together. 
1037. G. STUART, Sheffield, “ Taps and valves used for regulating or restrain 

the flow of water.” — Dated 6th April, 1867. be P " 

The outer portion of the tap or valve constructed according to these im- 
provements is made in two parts, each part consisting of a hollow tube or pipe, 
and terminating at one end in a semispherical or cup-shaped concavity, one 
concavity being slightly larger than the other. Each concavity is surrounded 
at its greatest diameter by a flange, by which flanges the two said portions or 
parts are connected or joined together by screws and nuts, or otherwise, thus 











the 
open the entrance of the last-mentioned tube or pipe, the other semispheri 
concavity being made larger, as before-mentioned, in order to allow the larger 
or extended half of the said ball to clear or pass it when turned away from 
the smaller semispherical concavity, and also leave a space around the said 
ball, through which space the water or other liquid, steam, or gas, can pass on 
its course to its intended destination, though, if desirable, the ball may also 
have a bore through it as an additional passage for the liquid, steam, or gas.— 

Not proceeded with, 

1041. J. Drew, Great Warner-street, Clerkenwell, E, SOUTHWELL, Regent- 
street, and H WHITE, Covent-garden, London, “ Travelling bags.”—Dated 
6th April, 1867. 

This invention relates to what are known as square-mouthed bags, and the 
object is to enable them to be closed when fully packed, which cannot be done 
with the present bags. The invention consists in forming a gusset or fulness 
along each side of the bag, and another gusset or fulness at each corner extend- 
ing to the corresponding end of the frame. 

1043. J. BARKER, Ratcliffe Cross, London, “ Spring centres for doors, &c."—Dated 
6h April, 1867. 

This invention cannot be described without reference to the drawings. 

1045. W. R. LAKE, Southampton-buildings, Chancery-lane, London, ** Combined 
water meter and force pump.”—A communication.—Dated 6th April, 1867. 

This invention cannot be described without reference to the drawings. 

1048. W. T. HENLEY, St. John-street-road, London,“ Improvements in posts or 
supports, particularly applicable to posts or supports for telegraph wires.” — 
Dated 8th April, 1867. 

The patentee claims the construction and employment of posts or supports, 
particularly applicable as posts or supports for telegraph wires, made of flat 
plate or plates bent at an angle and fastened together, or fastened with angle 
iron or cramps, all substantially as described. 

1949. W. T. HENLEY, St. John-street-road, London, “ Machinery for the manu- 
Sacture and treatment of wire.”—Dated 8th April, 1867. 

This invention cannot be described without reference to the drawings. 

1067. J. H. JOHNSON, Lincoln's-inn-fields, London, “ Hammers.”—A communi- 
cation.—Dated \0th April, 1867. 

This invention consists in the combination, substantially as described, of 
claws with the “pein” of a hammer head, so that the latter can be used for 
performing duties to accomplish which has heretofore required two separate 
hammers. The invention farther consists in forming a groove in the pein of 
the head beneath the claws for the reception of a nail, which can be driven to 
its place without the usual manual adjustment. 
1061. T. REDMAYNE and J. SipeRY, Kilnhurst, 

tion of register or other open fire-grates.”"—Dated 9th April, 1867. 

This invention cannot be described without reference to the drawings. 

1073. R. Day, Hindon-street, Pimlico, London, *‘ Painter's easel."—Dated 11th 
April, 1667 
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This invention cannot be described without 
1074. R. COUCHMAN, St. Martin’s-le-Grand, 
Sastenings for braces, &c.”—Dated '\\th April, 1867. 
This invention is carr‘ed out as follows:—Upon the plate, frame, or body of 
the buckle, or similar fastening, a toothed lever clip is mounted, the axes of 
which move or turn in ings formed on the plate, frame, or body, of the 
buckle or fastening. One arm or edge of the lever clip is formed with teeth, 
points, or projections, the plate or frame being formed with slots, recesses, or 
serrated openings which come opposite to the teeth or projections upon the 
lever clip, which latter may either be jointed to the front or back of the plate, 
frame, or body of the buckle or fastening. When the toothed lever clip is 
jointed to the front a slotted opening is formed in the plate, frame, or body, 
through which the end of the web, strap, or band, is passed, so as to lie between 
part of the plate or frame and the toothed lever clip, the teeth or points of which 
are forced into the web, strap, or band, so as to hold it securely between the 
two parts of the frame and clip, by pulling upon the opposite arm of the lever 
clip to that on which the teeth are formed, which latter pass through or press 
the web or other flexible material into the slots, openings, or recesses formed 
on the frame or plate opposite to the teeth on the lever clip. The brace efds 
or other attachments may be connected by a slot, eyelet, or otherwise to the 
lever clip to connect it to part of the dress, or to the opposite end of a belt, 
band, or strap, ding to the purp for which it is required.—Not pro- 
ceeded with. 
1080. W. CLARK, Chancery-lane, London, “‘ Vermin traps.""—A communication. 
—Dated \\th April, 1867. 
This invention cannot be described without reft to the d 


1081. J. SLATER, Hoxton, London,“ Sewing machines.”—Dated 11th April, 
1867. 








This invention relates to that class of sewing machine in which a thread 
carried by a needle descends through the fabric, and is secured therein by 
another thread carried by a shuttle thrown to and fro below the sald fabric. 
The said improvements consist, chiefly, in the employment of two vibrating 
shafts, one of which is provided with an arm or lever to, operate the shuttle 
carrier, and the other with a cam for operatng the feed bar. Each of these 
vibrating shafts is operated by a separate eccentric on the driving shaft, and 
the shaft that operates the shuttle is made hollow or tubular from end to end, 
the other shaft being passed through the same. The said tmprovements also 
consist in the employment of a plate attached to the needle, bar, or slide, and 
formed with a V-shaped groove whose apex is rounded or curved, the object 
being to produce a slight return movement of the needle at the commencement 
of its up stroke, in order to facili‘ate the passage of the shuttle across the 
needle thread. The said improvements also consist in the employment of a 
taking up device for the needle thread, consisting of a lever pivotted in front 
of the needle bar, which lever has an eye on each side of its pivot for the 
thread to pass through, and isactuated by the needle bar in its apward stroke to 
take up the slack of the needle thread as eech stitch is formed. The said im- 
ments further consist in attaching the feed bar to one side of the shuttle race, 
instead of to the underside of the cloth plate. 

1084. J. DUNBAR, Victoria-street, Westminster, “ Apparatus for exhibiting 
advertisements.” — Dated \1th April, 1867. 

For the purposes of this invention the inventor erects a framework in which 
is a number of panels, each arranged on a pivot or hinge, and provided with 
a weight which, by descending, tends to cause the panel to turn on its pivots or 
hinges, but it is restrained by a suitable bolt or stop. Other motive power 
may be used for the same object, The panels have advertisements apon them 
on both sides, and at the top of the framework, or in other convenient position, 
is aclock which, every quarter of an hour, or at other convenient intervals, 
withdraws from each panel the bolt or stop which restrained it, and allows it 
to make a half turn on its pivots or hinges, and thén the panel exposes its 
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piece. The object of the next improvement 
is to hold the cylinder without ition, that is to say, to Ax it dead when it 
is to be in a state of rest. For this purpose a stad is formed or Oxed in one 
cylinder, and two bell cranks, crank arms, or levers are mounted on the frame 
work and connected together, The cylinder in turning in order to stop brings 
the stud in contact with one of the cranks, arms, or levers, and thereby works 
them both, so as to cause them to come against the stud and hold it, and there- 
fore hold. the cylinder firmly until released, which releasing action may for 
example, be effected by the motion of the table—by connecting the cranks 
therewith so that the cranks, arms, or levers are opened by such motion, 





Socrkte DES INGENIEURS CIVILS, PARIS.- At the meeting of 
this Institution, on the 29th ultimo, M. Eugéne Flacha 
resident, in the chair, Mr. C. W. Siemens, C.E. and F.R.5., 

ndon, and Mr. David Marr Henderson, C.E., of Smethwick, 
near Birmingham, were duly elected as members. 

Sours KENSINGTON MusEuM.-~Visitors during the week ending 
30th November, 1867 :—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 Oo 6930; on Wednesday, Thursday, and 
Friday, admission 6d., from 10 a.m. till 4 p.m., 1313; total‘ 
8243; average of corresponding weck in former years, 8069; 
total from the opening of the museum, 7,087,664. 

Tue Oaks CoLLieRy—- Progress or THe Woxrks.— Another 
effort has been made to enter the pit by means of the No. 2 shaft, 
which has for the past twelve months been closed, by means of 4 
scaffold. Workmen began on Monday to take off the puddled 
clay, and the straw, &c., which was thrown down at the time it 
was closed to make it air tight. The work, however, is a very 
tedious and difficult one, as the air continues to change frequently, 
A permanent engine is being put down at the cupola shaft 
draw out the spoil. At the new shaft at Stairfoot work is still sus- 
pended owing to the putting down of a pumping engine. 

Barrr’s PaTeNt PeTRoLEUM FurRNAcE.—For some time past 
experiments have been going on, both in England and America, 
upon a practical scale with the view of utilising petroleum in the 
furnaces of steam boilers. The leading men on our side of the 
Atlantic have hitherto been Mr. Richardson and Mr, Field, but now 
we have to add one more inventor in this direction, Mr. A. Barff, 
Cannon-street, to thelist. On Wednesday morning last we visi! 
this gentleman’s yacht, the ‘‘Olea,” which has been fitted upwith his 
petroleum furnace. The vessel laid off Hungerford pier, and the 
intention was to have steamed down to Woolwich, where she was 
to have been delivered up to the authorities at the dockyard for 
experiment, with the view, we are informed, of adopting the 
system in the royal navy. The dense fog, however, which 
prevailed prevented this, and the vessel only steamed up the river 
as far as Lambeth Bridge and back. During this » Daa tri 
however, steam was well kept and a good goons maintained, 
furnace working very well. The principle of Mr. Barff’s inven- 
tion consists in a receiving chamber or retort, which is placed in 
the furnace, and into which superheated steam and petroleum are 
injected; here they become commingled and vaporised, and are 
led off into a tube beneath, which is perforated with holes, and 
from which the combined gases escape, or rather are utilised i 
the furnace. The boiler in the “‘ Olea” is of 10-horse power, and 
the amount of petroleum used is stated to be three gallons per 
hour, which, at one penny per gallon, represents a very small 
outlay for fuel with a very good result, On the present occasion 
there was no opportunity afforded of checking the results ot 
working, but those given us were stated to have been the average 
of several trials, and accord with our experience of the best 
sortase furnaces. So far as it went the trial was very satis- 
actory; it proved the utility of petroleum as a steam fuel, and 
we shall look forward with interest to a report of the Govern. 
ment experiments, which, we are informed, are to be made, 

THE INSTITUTION OF CIVIL ENGINEERS.—At the fourth ordinary 
general meeting, session 1867-68, held on Tuesday, the 3rd inst,, 
Mr. John Fowler, president, in the chair, the first ballot for the 
session was taken, when eighteen members and twenty-three asso- 
ciates were duly elected, including as members :—John 
Abbott, district engineer, Great India Peninsula Railway, Mummar, 
Bombay Presidency ; Edmund Cooper, district, engineer under the 
Metropolitan Board of Works; George Gordon, resident engi 
on the Madras Irrigation Company's works, Bellary, East ia ; 
Francis Hawkes, resident engineer, Great India Peninsula Rail- 
way, Bombay ; Samuel Waite Johnson, locomotive superintendent 
of the Great Eastern Railway, Stratford ; David Logan, late chief 
engineer, Great Southern Railway of India; William Low, Wrex- 
ham; John Stevenson Macintyre, resident engineer of the Great 
Eastern Railway, Metropolitan and Suburban extensions ; John 
Mackinlay, chiet i and inspector of hinery to 
Majesty’s dockyard, Bombay, and surveyor to the port of Bomi- 
bay; Walter McClelland, Bombay; William Menelaus, chief 

i and ger of the Dowlais Ironworks, Glamorganshire; 
John Preston, district engineer, Great Indin Peninsula Railway, 
Bombay ; Thomas David Roberts, resident engineer, Brecon and 
Merthyr Railway, Brecon ; Anthony Sherwood, district engineer, 
Great Indian Peninsula Railway, Sholapore, East India; John 
Frederick Sp , chief i to the North-Eastern Marine 
Engineering Company, Sunderland; William Henry Wheeler, 
e gineer to the borough of Boston, and to the Boston Harbour 
Commissioners; John Sheldon Wilkinson, Manchester; and 
George Hustwait Wright, district engineer, Great Indian Peninsula 
Railway, Jubbulpore, East India; and as associates: Frederick 
Edwards Archer, Public Works Department, Calcutta ; Benjamin 
Baker, Westminster ; Lieutenant Gordon Bigsby, R.E., executive 
engineer, Department of Public Works, Bengal; Herbert Bland 
Browning, assistant engineer, Scinde Railway, Umballah ; Thomas 
Long Colley, Plymouth ; Charles Davies, assistant engineer, Great 
Indian Peninsula Railway, Bombay; Herbert Louis Augustus 
Davis, assistant engineer Great Indian Peninsula Railway, Hooshun- 
gabad, East India; William Henry pen e; Thomas 
Eastman, resident engineer, Santiago and Valparaiso Railway, 
Chile ; John Marshall Easton, district manager for the construction 
of works, Jubbulpore line, East India Railway, Allahabad ; John 
Hyde Edwards, assistant engineer, Great Indian Peninsula Railway, 























other side, and exhibits the aavertisements which were previously hidden. 

Other means may be adopted for turning the panels in the advertisement 

frame, which may be arranged to turn simultaneously, or the panels may be 

arranged to turn, say, one by one, or one after the other, as may be preferred, 

The actuating weights are wound up from time to time in the same way as 

clock weights.— Not proceeded with. 

1085. R. COURTENAY, Somerset-street, Portman-square, London, ‘‘ Propelling 
vessels.”-—Dated 1\th April 1867. 

This invention consists chiefly of a chamber intended to be immersed in 
water alternately contracting and expanding, or closing and opening, and by its 
contraction or closing expelling the water contained within it in the direction 
required, and also thereby propelling the vessel to which it is attached.--Not 
proceeded with. 

1098. H. P. Boyp, Low Walker, near Newcastle-on-Tyne, “ Manufacture of 
screws.” — Dated 12th Apill, 1867. 

This invention consists, essentially, in forming screws by means of hammers 
and dies, instead of turning, cutting, or chasing them, as heretofore. 

1090. J. W. WALLS, Sowerby Bridge, near Halifar, “ Improvements in 
* tilloting’ or wrappers for covering woollen fabrics, known as long ells and 
Spanish stripes.” — Dated 12th April, \867. 

This inv-ntion consists in the application and use of the aniline colouring 
matter known as roseine in the printing of such “ tilloting” or wrapper, 
instead of the common pink colour heretofore used for that purpose, by which 
the effect produced on these articles is materially improved. In order to apply 
or use this colouring matter for printing such articles the patentee prepares it 
in the following manner :—He dissolves the said aniline in a solution of alum, 
and adds gum arabic in suitable quantities to form a pigment or paste of 
proper i y to be supplied in ordinary blocks, so that he can use this 
colouring matter instead of, andin a similar manner to, oil paints for the 
printing of these wrappers, whereby, besides producing a better or more bril- 
liant effect thereon, it can be applied to the printing of white or unprepared 
fabrics, to which oil colours are not applicable. 

1093. E. H. GARDNER, West Harding-street, London, and J. BICKERTON, 
Oldham, * Li ic, zt , and typographic printing machines.” 
—Dated 12th April, \867. 

This invention relates to lithographic, zincographic, and typographic printing 
machines in which cylinders are employed, and the impr refer, 
to the actuating of the cylinder, and, Secondly, to the fixing of the same when 
in a state of rest. The object of the First improvement is to permit of the table 
having two or more motions, while the cylinder os ae > Se of 
the table moving once or oftener while the cylinder is at rest. For this pur- 





Bombay ; Captain Charles Wilson Faber, director of the Great 
Northern Railway; Charles Gandon, resident engineer and 
manager of the Gasworks, Smyrna; John Howard, Westminster; 
Thomas Manson Rymer Jones, assistant engineer, Madras Rail- 
way; James Livesey, Westminster; William Luke, assistant 
engineer, Delhi Railway; Thomas Edward O’Brien, assistant 
engineer, Great Indian Peninsula Railway, Nassick, Bombay; 
Edward Charles Patterson, Westminster; William Sma] 

Westminster ; William Tijou, Great George-street ; Henry Eltze 
Victor, district engineer, Great Indian Peninsula Railway, Nursing- 
poor, East India; and James Birdsall Walton, Westminster. 
At the meeting on Tuesday, the 3rd inst., Mr. John Fowler, the 
president, in the chair, the council — that, acting under the 
provisions of the fourth section of the bye-laws, the var 
candidates hed that day ‘been admitted as students of the Institu- 


tion :— 

Name OF CANDIDATE RECOMMENDED BY 
William Berrell. James Simpson, jun, 
Jabez Church, jun. Jabez Church, sen. 
Edward Crompton. John Fowler. 

Frederick James G. Fraser. 

_—— John Fowler, 
illiam Tweedie, John Hawkshaw. 

Antonio Augisto Vieira. Henry Law. 





I Aas 








TISERSENS 


SP 


ee. 


i FIR 


Bigs aot 





oo at = BO A me 


BF IS ARR aS 


488 


* THE ENGINEER. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
FrvisHep Iron : Co: ints of Depression : No improvement until 
after ties Pekalte Course of Trade at Preliminary 
eeting— Pic Inon—CoaL: Improved Demand—HaRpDwakks : 
Dull: Localities Mentioned: Birmingham, Wolverhampton, 
Bilston—Rerort FROM DuDLEY—FaTAaL BOoImLER EXPLOSION: 
Ezxtrao:dinary Reconstruction: Inspector’s Report upon it: 
Bad Material—Tue Fatat Pit EXPLosion at CRADLEY: 
Twelve Deaths. 


COMPLAINTS were numerous to-day and yesterday of the con- 
tinued depression at the ironworks of South Staffordshire and 
East Worcestershire. There is little being done anywhere, and all 
hope of much improvement in the next three weeks is abandoned. 
By that time, however, confidence is beginning to be expressed 
that some traces of an improvement will begin to be observed to 
be strengthened by the course which the trade will in all probabi- 
lity pursue at the preliminary ting in reducing the price of 
Staffordshire bars to £7 “list” rates, after having brought down 
wages to 7s. 6d. for puddling, and millmen’s wages in proportion. 
With such prices as will then become the rule South Staffordshire 
will be able to compete with a fair amount of success with most 
of her competitors at home, and with all of them abroad. If, at 
the same time, trade should begin to stir a little, by reason of a 
return of confidence—which is more than likely, looking at the 
present price of cotton and the character of this year’s crops of 
that plant—then masters and men will, at the reduced rates, be 
doing much better than they have for some time being doing at 
higher prices. The experience of South Staffordshire and East 
Worcestershire has always been such as to encourage the expecta- 
tion of a trade of the class indicated with prices and wages at the 
ranges which both will assume after Christmas. 

The preliminary meeting, which will come off the day after 
Christmas da, in Birmingham, will be further important b: 
reason of its being the gathering at which an annual report wi 
be presented and the next chairman appointed. The chairman 
for 1868 will be Mr. George J. Barker, of the Chillington Com- 
pany, Wolverhampton. 

Pig iron is comparatively unsaleable, and the poor descriptions 
of this district have been offered to-day at very low prices. 

The demand for coal has become decidedly brisk in the past few 
days, owing to the setting in of the frost. 

The aspect of the hardware market has improved during the 
week, especially in the demand for shelf goods and builders’ iron- 
mongery, but in heavy hardware the inquiries are not so numerous. 

Unfavourable accounts are still received of the trade of Birming- 
ham, and especially on account of the staple productions of that 
town. The last advices from Australia report business dull, and 
the orders already to hand from that country are few and 
generally of small value. The United States are taking only a 
moderate amount. The jewellers and some others in the fancy 
trade seem to be the only manufacturers who are doing even an 
average trade. 

The “‘ season” demand in the London market is affording a little 
more work for the japanners and tinplate workers of Wolverhamp- 
ton, but in any other branch of this particular trade there is 
nothing but inactivity to notice. The ironfounders are more 
actively employed than last reported, but, owing to the already 
heavy accumulated stocks consequent upon bad trade, they are 
almost unable to keep their works in full operation. Improve- 
ments are being effected here in the construction and finish of coal 
vases, the resemblance of which to walnut, rosewood, and maho- 
gany, made to match drawing-room suites, is very striking. In 
vases of white enamel, with gold ornaments, local art-workman- 
ship has perhaps achieved its greatest triumph, and some speci- 
mens produced this season are, we are informed, certainly not 
inferior in chaste design and brilliant execution to the best con- 
tinental productions. A leading maker here has successfully 
introduced a skilfully constructed patent tray, which, being an 
admixture of iron and papier mdché, combines lightness with 
strength and durability. In locks, hinges, bolts, and steel toys 
there is no change to remark upon, the reports received all agreeing 
that inactivity is the rule. 

The japanners and tray-makers of Bilston are doing a little in 
the cheaper qualities of their products, but for miscellaneous tin- 
ware tie demand is considerably under the average. The iron- 
plate workers are rather better employed upon colliery work, but 
at the ironfoundries no improvement is noticeable, though as a 
rule the ironfounders in that locality are better engaged than those 
in some other parts of the district. 

From Dudley we learn that ‘“‘ west of this town things are 
much quieter than they were, and the mills and forges will have 
to be put on about half work.” 

An inquest was held on Tuesday, near to Dudley, on the body of 
the engine tenter, Job Buckley, age 25, who was killed on the 
— Wednesday by a boiler explosion at the Corbyn’s Hall, 

etley, and Stand-hill Colliery, of Messrs. Timmis, Woodhall, 
and Co, The deceased was last seen alive near the boiler. When 
it exploded he was driven into the air and fell some forty yards off 
sadly disfigured and dead. The event is clearly due to 
the — shape of the boiler after certain alterations. This 
was fully shown by Mr. E. B. Marten, the engineer to the Midland 
Counties Boiler Assurance Company, who had examined it upon 
instructions from the coroner. His report at the inquest was as 
follows:—The document will be read with melancholy interest 
by all engineers. He says:—‘‘The exploded boiler was a plain 
cylinder with flat ends 25ft. long and 6ft. diameter, made of 
vein. plates, and usually worked at 40 Ib. to 50 1b. pressure. It 
was formerly a one-tube Cornish boiler, with the front end fitted 
with external angle iron; and when the tube was taken out and the 
boiler fired underneath, it had been burned end for end, thus 
bringing the original front to the back. It was that end which 
blew out and caused the explosion. From the position of 
the fragments it is evident that the first rent must have 
taken place at the bottom, allowing the end to open like 
a lid, crushing the stack down and falling into the canal 
some distance away. The reaction of the issuing contents 
had then driven the main body of the boiler in the opposite 
direction, and raised the back end at the same time, so 
that it had turned over in its flight, crushing the hovel, and falling 
on to the stable with the back end furthest from its original 
position. The boiler was fitted with steam stop valve, float, and 
two safety valves, 5in. and 4in. in diameter, loaded respectively to 
501b. on the square inch. There was no sign of shortness of 
water or overheating of the plates. The cause of the explosion 
was the weakness of the flat ends, and especially of that which 
blew out. Although after the tube was taken out several 
stays were put in they were not at all sufficient to 
compensate for the loss of the tube, which had not onl 
formed a very strong stay to the flat ends but had reduce 
the area of the end exposed to the steam pressure to the 
extent of one-third the whole area of the end. e total area of 
the end was 5000 square inches, which, at the supposed pressure at 
the time of the explosion—60 1b.—equals a total strain of 120 
tons. The stays were injudiciously arranged and very slightly 
made; but, supposing they had been good and rigid, it is easy to 
compare the relative strength of the end before and after the 
alteration by noticing that the stays were fastened to the end by 
about twenty rivets; but when the tube was in there were at least 
sixty, or three times as many, although the area of the end was 
one-third less, From this it will be seen that the altered boiler 
was only one-fourth the strength of the old one, The outside 
angle-iron joint was never intended to be exposed to the fire, 
because the water could not reach it to keep it cool, and therefore 
it was unsuitable for its new position, where the flame must have 











the bottom part, and no doubt caused the weakness which 
ae eee Sa rent. It was said the engine was 
80, 


that ein 
of the boiler. This he said in consequence of Mr. J. P. Baker, the 
Government inspector of mines, having to the coroner 
i that the inquest might be adjourned until he had tested 
some of the iron, which he believed to be bad. The jury thought 
= x pr unnecessary, and returned a verdict of ‘‘ Acci- 
en th.” 

Two more deaths have occurred in connection with the explosion 
at the Homer Hill Colliery, making in all twelve. This is the 
largest number of deaths in South Staffordshire from an explosion 
of fire-damp that has occurred for a long time past. e have 
therefore been at the trouble to inspect the e This we have 
done under the polite guidance of Mr. J, 8S. E. Swindel, one of the 
ag apes of the colliery, and the Government inspector, and we 

ope to remark upon what we saw in our next, 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) E 
Tue Iron TRADE: The Late Depression Increasing : Short Time 
at the Millis and Forges : The Home Trade Unusually Quiet : 

Hopes of a Reaction: No Orders in the Market : Orders from 

America not so Large as Antwipated—TuE Pic Inon TRADE: 

THE TINPLATE TRADE: Enlargement of Works in the District— 

bow Sream Coat Trane: The Collieries tolerably well Em- 

oyed. 
DuRiNG the past week there has not been a return of anything 
like activity in the iron trade of South Wales, but the reports 
which have come to hand betoken the depression to which reference 
has been made for the past three or four weeks as rather increasing, 
and all branches of the trade are in a most unsatisfactory state. 
Throughout the district the mills, forges, and furnaces, may be 
said to be employed about two-thirds time, and a still further 
reduction will take place unless the trade does not shortly improve. 
The home trade is unusually quiet for this period of the year, and 
this is no doubt attributable to the want of confidence in railway 
securities; but there is one circumstance connected with home 
railways which if it continues for some little time will tend in a 
great measure to regain the confidence of the public, and until 
such is the case railway companies will not purchase more material 
than required for immediate use. During the latter part of the 

+ week the downward movement in railway securities which has 
sd so conspicuous for some time past received a check, and in a 
few cases some of the home companies regained a position some- 
what similar to what they formerly occupied. There are literall 
no orders for rails in the market, and those on the books will 
shortly be completed, including the contract for 14,000 tons of 
rails for the East Indian Railway just given to the makers of the 
district. A short time ago makers were led to believe that some 
large orders would be sent from the United States and British 
America which would give employment to the workpeople during 
the greater part of the winter months, but unfortunately these 
expectations have not been realised, and at the present time the 
quantity of rails ——— for the United States is less than for 
some time past. A few cargoes of rails have been forwarded to 
Hamburgh and Australia, and it is hoped that a good trade will be 
done with the latter country. There is an average amount of 
business doing in cold-blast pigs, and when the furnaces now in 
course of erection are completed this branch of the iron trade will 
be considerably increased. 

For steam coal there is a good demand, and the pits, as a rule, 
may be said to be tolerably well employed. France is also buying 
largely, and trade with the Mediterranean ports has also improved 
of late, For house coal the inquiries are more numerous, and the 
men are better employed than they have been for some time past, 
although there is nothing like full employment for the collieries 
of the whole district. 


SCOTLAND: ITS TRADE AND OPERATIONS. 
(From our own Correspondent.) 

THE Giascow Pic IRoN MARKET—MANUFACTURED IRON —THE 
CoaL TRADE— SECOND MEETING OF THE INSTITUTION OF 
ENGINEERS AND SHIPBUILDERS IN SCOTLAND—STATE OF TRADE 
IN THE COATBRIDGE DISTRICT. 

In the pig iron market there is still a great want of animation, 

the business doing being almost nominal; prices are about 3d. per 

ton under last week’s quotations. To-day, Wednesday, 1000 tons 
reported at 63s. 2d, each, and 53s. 5d. one month. The stock in 

Connal and Co.’s yards is 209,760 tons, and there are warrants 

circulating for 198,700 tons; in Canal and Co.’s yard there are 16,914 

tons, with warrants for 14,800 tons. Full quotations are as 

follows:—Pig iron, mixed Nos., warrants, 53s. 14d. to 53s, 3d.; 

No. 1, g.m.b., 54s. to 54s. 3d.; No. 3, 52s. 9d. to53s.; Gartsherrie, 

No. 1, 6ls.; Glengarnock, at Ardrossan, No. 1, 58s. The ship- 

ments of the week are rather under those of the corresponding 

week of last year. 

The manufactured iron market here is very quiet, but steady. 
For some days past there have been fewer orders for merchant 
iron coming to hand, but this is not unusual at this season of the 
year. For shipbuilding iron there is more inquiry, and there is 
decidedly more work coming into the Clyde, which will tend to 
improve prices in this branch of the manufacture. The following 
are the current prices:—First common bars, £7 5s.; second ditto, 
£6 17s. 6d. to £7; nail rods, £7 5s.; angle iron, £7 to £8 10s.; 
plates, £8 to £10, all f.0.b. here, less usual discount. 

e... _ the market is without animation, and prices are un- 
tered. 

The advices of coal shipments at the principal ports show an 
amount slightly below that of the corresponding week of last year. 

On Wednesday evening the Institution of Engineers and Ship- 
builders in Scotland held the second meeting in the Hall, 204, 
George-street, Glasgow, Mr. James M. Gale, C.E., president, 
in the chair. After the usual routine business the following 
gentlemen were elected members of the institution :—Messrs. 
James Greir, 221, St. Vincent-street ; Stewart Robertson, 
Greenock; John Young, 419}, Argyle-street; and J. S. Abraham, 
Clutha Ironworks; as an associate John E. Swan, 153, Queen- 
street. An elaborate paper by Mr. Robert Duncan, shipbuilder, 
Port Glasgow, on the proposed amendment of the Merchant Ship- 
ping Act, was read. A discussion was commenced, but, owing to 
the importance and intri of the questions raised, it was 
thought desirable to adjourn the discussion to another meeting. 

During the last fortnight a considerable improvement has taken 

lace in a number of the principal malleable ironworks in the Coat- 
ridge district. Orders are coming in more freely from the ship- 
building yards on the = Yorkshire, afid other places. Some 
extensive orders have also been received for railway material at 

Coates, Mossend, and Motherwell. The rolling mills have been in 

full operation night and day for some time back—a state of matters 

which could not be reported previous to this date since last new 
year. It is rumoured that a reduction of w: will, however, be 

n to allow of the ironmasters competing successfully with 








the English manufacturers. In the coal trade is as yet no 
improvement. a oes Set 
NOTES FROM THE NORTHERN AND EASTERN 


COUNTIES. 
(From our own Correspondent.) 

RIVER POLLUTION CoMMISSION— STaTE OF TRADE AT SHEFFIELD— 
NortTH-EasterRN District: Tyne Metal Extracting Company : 
Colliery Matters: Iron Shipbuilding, dc.—THE IRON TRADE OF 
West CUMBERLAND. 

A PRELIMINARY meeting of commissioners appointed by her 





Majesty to inquire into the most effectual means of remedying the 





week. Mr. a C.E., the Aiea gene 

at thi on 2 intended j tai limi 
See peers Some ial inquiry into the pollution of the 
ver 


Orders received for armour plates at Sheffield keep most of the 

works devoted to their uction pretty well employed. There is 

also a fair demand for er steel, most of which is for export; 

and a tolerably good business is being done in steel railway rails, 
i and tires. The file is only partially active. 

It is that the late manager of the Tyne Metal 
Extracting Company is about to commence new metal extracting 
works on the north side of the T'yne about Wallsend, and that 
he proposes also to embark in the manufacture of steel by a pro- 
cess patented by himself. 

The anchor and chain cable trade of the Tyne is dull, and the 
general iron trade at Gateshead, Walker, and Jarrow also remains 
inert. 

The ironworkers of West Cumberland are stated to be pretty 
fully engaged; all the four furnaces of the Whitehaven Hematite 
Iron Company, at Cleator Moor, are in blast, and two additional 
furnaces now in course of construction will shortly be ready for 
lighting. At Harrington, Messrs. Bain, Blair, and Paterson have 
the whole of their four furnaces in blast, while at Workington the 
Hematite Iron Company have only two of theirs at work. Two 
belonging to the West Cumberland Iron Company are idle, and 
threee in operation. Two additional furnaces are building at 
Askbarm. At Barrow, just over the Lancashire border, every 
furnace of the Barrow Hematite Steel Company is in blast. 








PRICES CURRENT OF METALS. 
























1867. 1 

CoprpeR—British—cake andtile,| £ s. do. £38. ad.) £ 8. d. £ 8 d. 
Per tON sececesccccocece| 75 0 0.. 76 0 0) 79 0 0.. 81 0 0 
Best selected..cc.ccccescceee | 77 0 0., 78 0 0] 82 0 0.. 84 0 O 
Sheet ...cccccccces 78 0 0.. 80 0 0] 84 0 9%... 96 vw O 
Bottoms...ccccccccccccecese | 94 0 0.2. 0 O 0) 89 0 0.4.91 0 O 
Australian, per ton........+.| 80 0 0.. 85 0 0 ” 0 o-- . H 

Spanish Cake ..cccccccceees| 71 0 0. 0 9 0 0 0... 
m 69 0 0.. 0 0 0| 74 0 0. 000 
7010 0.. 0 00) 000. 0 60 
00 6 0 O7]] 000 9000 

213 3 cash. 2°14 3 cash. 

610 0.. 0 0 0] 70 U. 710 0 
510 0.. 0 0 0} 6 0 0. 6 5 0 
SESE BES CB Se 

Rail, in Wales ..ccccccsseeee| 515 0.. 6 0 0) 515 00. 
Sheets, singlein London ....| 9 5 0.. 910 0/ 1010 0.. 0 0 0 
Hoops, first quality...eccsee.| 8 5 0.. 8310 0] 910 0. 0 6 0 
TEED cccnecccscssccnccost TOO Mie 06 O) 8 8 On 8 FD 
pabeeemonanns TOM ee ee et oe 
1815 0.19 0 0| 1910 0.1914 0 
21 0 0.. 0 0 0| 2210 0, 2215 0 
19 5 0.,19 10 0] 20 5 0.. 2010 0 
2010 0.. 0 0 0] 21 0 0. 215 0 
23 0 0.. 0 0 0/24 00. 000 
mee. ceo es. 2 os 

White, dry.cccccccccccccceee | 27 10 0.. 28 0 0) 3 oe 
ground in Oll....cccece.s.. | 28 0 0.. 29 0 0 30 0 0.. 32 0 0 
 W.Busccccccececece | 2410 0. 0 0 0] 2415 0.. 25 0 0 
QUICKSILVER, per bot. ... 617 0.. 0 0 0} 618 0.. 7 0 0 
SPELTER, Silesian, per ton 21 5 0.. 0 0 0/2115 0. 0 0 0 
English sheet .....+« 28 0 0.. 0 0 0} 28 0 0. 0 0 0 
White zinc, powder... 000.. 0 0 0} 00 6. 0 0 0 
STEEL, Swedish e 000. 00)15 00. 00 0 
ABocecvocccccsocccs 15 5 0.1510 0| 000, 090 0 
TiN, Banca, per cwt.... 41210. 413 0] 4210. 00 0 
Straits, fine—cash .....0.0..| 410 9. 0 0 6] 4 010. 4 1 0 
For arrival sccccececcocee| 415 0. 411 0] 0 0 0. v O DO 
English blocks ...ccecccesese | 415 Ov. 416 0] 4 3 0 4 5 0 
UR decent OME ee Oa 6 4 Se 8S 
Refined, in blocks..........| 418 0.. 419 0| 4 6 0. 4 8 0 
TINPLATES, per bx of 225 sheets . 
IC coke.. co) 220 Ge 5.982 2S Oe FSS 
IX ditto.. ai § Oe 5 3G EM Se 1 
IC charcoal i eG. (8 1 6. TRS 
ei niwcunsenet 12 he 10 G te t,. oe 





PRICES CURRENT OF TIMBER. 











1867. | 1866. 1867. | 1866. 
Per load— £58.42 8.|2 & £ «|| Perload— £4246 £845 
ak seseseseevee 9 01010] 9 0 1010 || Yel. pine, per reduced O. | 
Quebec, red pine .. 3 0 410) 3 5 415 , 1st quality 17 01810) 17 01910 
yellow pine .. 215 ¢ 0} 215 310 2nd do... 11 1012 10) 12 014 0 
St. John’s N.B.,yel.. 0 0 0 0} ” O O O || Archangel, yellow. 111013 0/12 013 0 
hite.. 5 5 510] 510 6 0 || St. Petersburgyel.. 101011 0) 10 10 11 10 
+ 310 410] 310 410}/ Finland ...-.... 8 0 9 0} 8 6 910 
«0 00 0] 0 0 O 0O|/ Memel .........4. 09000 00090 
+ 8310 5 0} 310 5 0 || Gothenburg, yel.. 8101010) 9 01010 
+ 310 6 0} 310 6 0 white 8 0 9 0} 8 0 810 
+ 2 0 8 0] 2 O 310 || Gefle, yellow...... 9 O11 0} 9 O11 O 
+ 8 0 310] 3 0 810||Soderhamn ...... 9 01010) 9 01010 
+ 8 0 3 5) 3 0 3 5 || Christiania,perO, 
202 65,11 2338 ian. by oy 9 a6 0% 0} 18 om 0 
6 0 ; ; 6 0 : v Ph tee 
50 50 0 jank, Dat. 
pine 000/000 Oll pert jm $ 015 1 4) 0142 4 
e 410 5 0| 4 5 5 10 }| Staves, per standard M, 
St. Peter’s 610 710) 610 7 10) Quebec pipe...... 75 080 0) 88 85 0 
Deals, per C., 12ft. b gre 133 wet — puncheon 19 020 0 20 O31 ¥ 
Quebec, wht.spruce 13 0 0 21 10 | © crown 
StJobn whtspruce 13101510118 015 0 || pip’ ....+. } 110 0 130 9 180 0 200 0 














THE TELEGRAPH IN AusTRIA.—The following particulars as to 
the results of working the telegraphic system in Austria cannot 
fail to be of especial interest at the present time, when the pro- 

is about to be made to work English lines in connection 
with the post-office. Mr. Bonar, Secretary to the British Embassy 
at Vienna, states, in a report issued on the last day of November 
from the Foreign-office, that the returns show a continual increase 
in the last year. The number of messages in 1851 were under 
fifty thousand, in 1861 they were under ninety thousand, while in 
1866 they exceeded two and a-half millions. The receipts for 
messages in 1851 are given at 128,736 florins, while in 1866 the 
amounted to 1,644,742 florins. The institution of the telegra 
dates, in Austria, from the year 1847; and at the end of 1848 the 
whole empire counted only seven stations, with an extent of wire 
of 124°7 geographical miles’ length. In 1859 these had increased 
as follows :— sane of stations to 160; extent of line to 
1500 geographical miles. They stood, however, at the close of 
1866 as follows :—Number of stations, 851, being an increase of 
thirty on 1865, Extent of wire, comprising public lines, and those 
solely for the service of the railway, total, 7,385°4 geographical 
miles. Increase of 438 miles on 1865, the number of persons now 
employed being 1884f. 

HE INSPECTION OF SOUTH YORKSHIRE Mines.—(From a Corre- 
spondent.)—An important change is about to take place in the in- 
spection of the South Yorkshire coal mines. We understand that 

e Home Secre’ has assigned to Mr. George William Southern 
the Cumberland, Northumberland, and North Durham district, as 
inspector of mines. Mr. Southern has held the appointment as 
inspector of the South Yorkshire since a last, when he 
succeeded Mr. ©. Morton, of Wakefield, who had held the appoint- 
ment for many years, and who was obliged to.retire in consequence 
of ill health, and the additional duties imposed upon him by the 
fearful calamity at the Oaks Colliery. Mr. Southern, since his 
appointment to the South Yorkshire district, has won the esteem 
of all with whom he had to work. He has been very active, and 
has attended almost all the inquests of note which have been held. 
In his new sphere he willbe exceedingly useful, inasmuch as he has 
had considerable experience in the neighbourhood. Forsome time 
he acted as viewer for a portion of the collieries belonging to J. 
Bowes, -, and ers, and for several belonging to the Mar- 
chioness of Londonderry, and afterwards for the West Hartley 
Harbro’ Railway Company. He hasalso had about twenty years’ 
experience as mining engineer. Mr. Frank N. Wardell is to succeed 
Mr. Southern, who leaves,the district with thelgood wishes of all with 
whom his duties brought him in contact during the short time he 
has held the appointment, 
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THE ARTILLERY AND OTHER WAR MATERIAL 
PRODUCED AT THE INTERNATIONAL EXHI- 
BITION, PARIS. 

No. IL.—Instruments or Precision (TIME AND 
Vetociry MEasuREs.) 
Crviisation, which M. Guizot, in his philosophic his- 
tory of its progress, has so happily defined by reference to 


its etymology, as all that tends to the advancement of the 
condition the civis—the citizen—in his relation to 


others, that is to the State, and of the State in its relations 
to each of its members, has few more curious and interest- 
ing footmarks left behind its great onward march than 
those which may be traced in the application of exact 
science to warfare, and the relations which these are found 
to have borne towards the general advancement of man- 
kind. 


Science properly so called, can scarcely be said to have 
existed in its a) plication to warfare prior to the sixteenth 
century, and this, not only because physical science itself 
was yet in its cradle, but use there was little need for 
it to the soldier. From the days, or long before them, 
when the agile shepherd boy of Israel commenced the career 
of victory that led to a throne, by choosing the “smooth 
stones” from out the brook, one of which his unerring 
hand and sling embedded in the forehead of the gigantic 
Philistine, through those of victories and contests unnum- 
bered, amongst which some—such as Marathon and 
Leuctra—shine like steady stars in the night of time, 
challenging our admiration of those who so fought and 
for what baa fought, and evoking evermore whatever is 
hidden in us of the hero and the freeman, down to the 
comparatively late days of our own Poictiers and Cressy— 
the soldier’s business was simply to kill. 

To science he was indebted nothing, to art something. 
He who fashioned the sword and spear, the corslet or the 
shield, alone endowed him for the fight in which manhood 
was everything. The velites spread out in skirmishing 
order over the plain as did the bowmen of England or of 
Aquitaine in later days, and began the fray; but it was the 
primi pili, the heavy javalin throwers and infantry swords- 
men, or the mounted eguites, who decided hand to hand the 
fight, the crisis of which the Roman historian always 
describes by the expression “ gladiis res geritur,” the day is 
carried at the sword’s point. Strategy went for pe 
tactics almost for nothing; foot to foot and hand to hand, 
the foremost ranks were hewed down, broken through, and 
the fragments surrounded and slain. Once worsted, exter- 
mination depended generally but on the legs and lungs 
of the vanquished or the endurance of the conquerors; as 
at Hastings, where, massed together in one compact crowd, 
the soldiers of Harold, in their last gallant stand, seem 
to have been hewn down man after man, from circum- 
ferenc2 to centre, hemmed in by one terrible circle of 
slayers, drunk with slaughter, os yet for blood. 

These were indeed the days when War stalked in all her 
terrors—woe worth the wretch that was wounded; no am- 
bulance brought him from the field; no hospital received 
him in the rear; the monastery gave him now and then 
doubtful or unwilling help; more often he bled to death, 
or his long-delayed and then ill-set, fractured bones crippled 
him for life, or he died under the excruciating tortures of 
the barbarous surgery, of times when the red hot searing 
iron, or the boiling pitch pot were the only known means 
of staunching blood after amputation. 

Amongst the reasons why this was all so, the main one 
was that warfare was as yet mainly with men—with their 
bodies, and not with the works of their heads or hands, 
Castles and walled places, and fortified that is walled and 
gated towns, there were; and were the only apparent excep- 
tions to the absence of science in ancient military affairs, 
omitting the rude machines—catapults, battering rams, and 
the like—by which these were assailed. But fortresses 
were not yet an element of strategic warfare in the field; 
they were little more than impregnable nests, into which 
soldiers or civilians, or both, crept for safety. In most 
cases they were attacked for plunder or conquest, rather 
than to reduce points of strength in an enemy’s base or 
flank ; and from the tediousness of sieges were avoided 
when the inducement was not permanent or very great. 

But such siege machinery as did exist down to the thir- 
teenth cent Sad little more pretensions to science than 
the leather sling of David. It was the product of mere 
mother wit, ro | of rude intellects, and still ruder handi- 
craft, helped now and then, perhaps, by the better brain of 
some monk of the Friar Tuck order, with a taste for 
quarter-staff and combat. And such material of ancient war 
was little better than this even at its best periods, as we 
can sufficiently gather from Roman authorities, and may 
discover as respects far more ancient and in many ways 
as civilised peoples, from the wall paintings or incise- 
ments of Nineveh and Egypt. After the destruction of 
the Roman empire, the medieval siege implements be- 
came for long as rude and impotent as the darkness of 
Europe in which they were produced and employed. 

The introduction of gunpowder aud cannon at once, 
however, began to alter all this. Fortified places now 
possessed the means of offence as well as of defence. It 
was soon seen that cannon gave the means of crumbling 
these previously impregnable shells of masonry if only 
they could be got within range, and that their shot could 
be thrown against the right spots. Warfare at sea was also 
undergoing revolution through the same agency; it was 
important to be able to direct the flight of cannon shot with 
precision from the guns now added to the armament of 
ships. For at least two centuries, however, gunnery 
remained a mere craft; even later the marksman had no 
guide but habitude and a quick and judging eye, as one 
may easily see from many sources—and, amongst others 
from some passages in the memoirs of Benvenuto Cellini, 
in relation to his own achievements in that way. 

y and diverse causes in the world’s course have been 
confluent to the humanising of warfare, and rendering it 
less and less a matter of mere butchery, and more one of 
bringing such other physical pressure to bear upon an enemy 


as shall compel his yielding. It has been a thousand 
times remarked, and truly, that the use of gunpowder 





and cannon marked an epoch in the course of such ame- 
lioration, but why this was so, the chief causes that led to 
this—that ca a reduction of human misery and an 
abatement of brute slaughter to result, as it were, paradoxi- 
cally, from the introduction of a new and infinitely more 

tent means for slaying—have not, as it ine hom 

n very distinctly discerned or pointed out by military 
or other historians, The key to the apparent enigma is to 
be found in what we have sketch gunpowder trans- 
ferred the tug of war largely from men’s bodies to their 
material possessions and strong places, Accidental or not, 
it is one of many instances in which science—every increase 
of light — while it brings power and victory, also 
carries inseparable in its train humanity, mercy, man’s 
elevation. 

The gradual conversion, in the fifteenth century, of the 
flanking tower into the bastion, and the at first c and 
partial substitution of earthwork for masonry revetments 
upon land, and the employment at sea of lower-deck 
guns, and the invention of port-holes in 1500, by Decharges, 
together with the discovery of the method of throwing 
bombs, or like hollow projectiles—cominges— at about the 
same time (these were used at Naples in 1495, at 
Padua in 1509, and at Rhodes in 1522), all tended 
to enlarge the desire for some sort of exact know- 
ledge as to what were the movements of projectiles 
in flight, and at length to evoke from such leading spirits 
for all ages as Galileo, Newton, and Bernouilli some of 
the fundamental truths upon which the whole science of 

nery depends. At a later period Blondel, St. Remy, 

a Borda, Ponsiglione at Turin, and Marandone at Malta, 
with several others, followed this up, both as to vertical 
and horizontal fire, with more or less truth and exactness, 
and with some ap’ or reference at least, to experiment, 
though mixed with much that is false in theory. It was one 
thing, however, to know in a rough sort of way in what 
path, and how far a shot should fly when thrown—it was 
—_ another to arrive at any ee omg that should pre- 

ict what was the work extractablefrom thecharge of powder, 
and what were the resistances that opposed the movement of 
the singing shot as it flew through the air. While thus 
gunnery was, in fact, the earliest application of science to 
the material instruments. of warfare, ballistics, its co- 
ordinate, remained until a comparatively very recent period 
almost untouched. Two centuries more had to away, 
during which the greatest intellects of Europe were getting 
brightened by mutual converse or collision, and during 
which the great leading features of physics and of mechanics 
were one by one unveiled, before it was even possible to 
bridle with law the tremendous powers of the “ villanous 
saltpetre.” 

The past history of the science of artillery in its largest 
sense, in fact, presents four distinctly-marked epoclas—the 
first, in which some of the facts of gunnery were more or 
less systematised and framed in imperfect or false theories 
by such men as Tartaglia (1537-1546), who first employed 
the gunner’s quadrant; Collado, of Venice, the author of 
the “ Practica Manuale d@ Artiglieria” (1586), and several 
others: the second, in which, by. Galileo, Newton, Ber- 
nouilli, Taylor, and a few others subordinately, the outlines 
of the dynamics of the subject were truly shown, and 
some glimpses got of the part played by the resistance of 
the air: the third, which we may call the period of 
empiricism, in which Eldred (1611-1646), Bourne (1643), 
Anderson (1674), Dr. Halley, Ressons (1716), and a host of 
others darkened counsel by trying to make facts—-of which 
they ascertained very many—accord with false theories b 
violent and arbitrary assumptions: the fourth, whic 
marked the foundation by appeal to experiment and in- 
duction, guided by genuine mechanical and physical know- 
ledge, of the actual science of gunnery and of ballistics, in 
the hands of Dr. Jurin, of the Royal Society of London 
(1742), Mr. Robins, Dr. Hutton, Major Blomfield and the 
committee of artillery officers, all at Woolwich, and the 
committee appoin by the Royal Society from its 
members, To these clear-headed and painstaking men 
artillery science is more indebted than to any or all others 
at this period, or perhaps even at any other, although the 
Chevalier D’Arcy (1751) and one or two others then on the 
Continent were not wanting as contributors. The epoch 
in which we write, the fifth and last, is one filled with 
varied —— and extensions, in a thousand ways, of 
the fundamental truths then arrived at. These we can 
but trace in fragments and ially. 

It was no sooner pointed out by Galileo that, on the 
parabolic hypothesis, if the angle of elevation and initial 
velocity were given the range could be obtained, than 

ractical artillerists saw the importance of determining 
initial velocities by experiment. At a later period, when 
the resistance of the air came to be found a real and a power- 
ful retarding force to the motion of the projectile, it became 
equally important to determine velocities at various points 
of flight, and so deduce the law of this resistance by ex 
riment, which had been only incompletely deduced by 
Newton and Bernouilli on @ prior: principles. From 
these two wants, united in more recent days, with those of 
many questions of penetration, &c., and of various others 
that refer to. the construction, strains, efficiency, &c., of the 
gun itself, have arisen some of the most beautiful and 
valuable of the numerous instruments of precision which 
have been or are now —v by the scientific artillerist. 
Thus, indeed, we might almost say all the instru- 
ments of precision employed by the scientific artillerist 
resolve themselves into, instruments for the measurement 
with exquisite exactness of distance, or of time; and 
instruments for determining the gaseous pressure due to 
the combustion of explosive agents. These are a of 
course, from the numerous instruments of precision em- 
ployed in the practical structure of artillery or as auxiliary 
to its practical use. 

Probably the very first attempt to obtain a direct ex- 
perimental measure of initial velocity —or at least of 
velocity of a projectile within a few feet of the muzzle of 
the gun—was made by Sig. Mattei, an instrument maker 
to the King of Sardinia, in concert with Sig. Antoni, an 
officer in the King’s service, by means of a singularly in- 
genious instrument, invented and constructed by the former 





about 1750. A tolerably large cylinder of stiff oe was 
mounted, with its axis vertical, upon a disc ual 
diameter, which could be caused by the descent of a clock 
weight and cord wound upon the axis of the disc to re- 
volve with great we and with what might be viewed 
within a very brief interval of time, as uniform velocity. 
This cylinder was placed opposite the piece, so that the ver- 
tical plane of its trajectoi through the axis of the 
revolving cylinder. tt is obvious now that if a ball be shot 
through both sides of the cylinder—a line joining the 
centres of the two holes (left in the paper at the nd 
sides) will not be in a diameter; for the cylinder has 
revolved something during the time that the shot was 
passing from the first to the second sides, If, therefore, 
we measure the arc by which the position of the cen- 
tre of the hole furthest from the gun is distant from 
the diameter passing through the nearer hole, and there- 
fore in the vertical plane of projection, we know the time 
of revolution due to this arc, but that is the time during 
which the shot has traversed the diameter of the cylinder, 
which is given. With this instrument Antoni obtained 
some very fair approximations. He also himself devised 
several indirect methods for determination of initial velo- 
city, all of which were even then useless, 

An instrument identical with this in principle, though 
different in construction, was produced in 1804 by M. Gro- 
bert, in France, and after certain trials was reported on 
very —ageny | by Bossut and Monge. This instrument 
consisted, in fact, of two flat cain each revolving 
rapidly upon an axis situated in the surface, both axes 
being in one horizontal plane and parallel to each other, 
and both transverse to the line of fire. lt is obvious, 
then, that we can by methods analogous to the pre- 
ceding determine the time the shot takes to pass over 
the distance between the two discs, in terms of the 
arc through which the second disc has in the 
interval between the instant of piercing the first and the 
second disc.. An account of this machine will be found in 
avery unlikely place, viz., in the “ Annales des Mines” 
for 1804. In 1764 De Butet proposed and experimented 
with an instrument which is in real ty the first direct 
chronograph applied to determining initial velocities. A 
toothed wheel, which was caused to revolve at a rapid but 
known rate by connection with a clock, had a circular groove 
round one die near its circumference, and a hand or index 
made of spring steel fixed at the axis of the wheel (which, 
however, revolved independent of this relatively fixed hand), 
and also fixed, as to relative position of its extremity, with 
the circumference of the wheel. This elastic hand was held 
back from touching any part of the wheel by a fine wire 
or thread, which was d across the ere f of the gun 
and, being broken by the exit of the shot, then released 
tle hand, and enabled its extremity to bury itself in the 
n.ixture of wax and tallow with which the little circum- 
ferential groove in the wheel was filled. But the wheel 
itself was connected by a light rod of wood with a butt or 
block of wood against which the sbot was fired, and which 
was situated at a known distance from the gun’s muzzle in 
such a manner that the wheel, without its revolution being 
interfered with, was pulled away again from its contact 
with the extremity of the hand, by the recession of the 
wooden butt, which was driven back through a limited 
distance by the stroke of the shot. The arc of the circle 
of wax and tallow scooped out by the extremity of the 
hand while in contact with the wheel, measured the in- 
terval or time of flight between the muzzle and the butt in 
terms of the angular velocity of the wheel. For the time 
this wasa meritorious performance. There are some obvious 
sources of error, though the method admits of eliminatin 
some of them. However, we need not discuss them, as 
such instruments have long past behind the existing needs 
of the artillerist. Long subsequently M. Breguet is under- 
stood to have produced an instrument of more refinement, 
but very analogous to this, in which one of his “marking 
chronographs,” those in which a hand traces the time arc 
upon an enamelled dial by a smear of printer’s ink, was 
employed or experimented upon at Vincennes. 

Mr. Robins—a Quaker, of all men in the world, to have 
been immortalised for laying the foundations of gunnery 
—and Dr. Hutton were now well at work, and employed 
in determining initial velocities and the law of aérial re- 
sistances. To the former is due the invention of the bal- 
listic pendulum, that refined and elegant instrument for 
the indirect determination of velocities, which gave the 
first reliable results ever obtained.’ To the latter we are 
indebted for the application of the “whirling machine ” to 
obtaining the earliest data as to the unit of aérial re- 
sistance. 

Robins first gave an account of his invention in his “Tracts 
on Gunnery,” published in 1765, the year after De Butet’s 
experiments, but he had been some years previously at 
work, and his invention of the ballistic pendulum must 
have been a good deal earlier than the above date. Essen- 
tially this instrument—of which, in its most recent and 
improved form, a beautiful model was exhibited at Pari 
in the annexe of the French Minister of War—consists 
a large mass of any suitable material into which the pro- 
jectile can be shot so as to lodge in the mass, which is sus- 
pended in the manner of a pendulum. It is fired at, against 
one face, which is perpendicular to the are of vibration, 
that arc being situated in the plane of the trajectory. 

From the mass of the projectile and that of the pendulum 
being given—together with the distances of the centres of 
oscillation and of gravity from that of suspension of the latter 
—and the are or angle of semi-vibration of the pendulum 
when struck being measured, the velocity with which the shot 
strikes it can be deduced from the known laws of “ work” 
and of the compound = In actual practice several 
collateral conditions have to be taken into account, and 
amongst these that as the shot cannot be insured to strike 
the pendulum block at the horizontal line passing through 
the centre of oscillation or of percussion, its effect must by 
calculation be referred to that point.' Certain errors there 
are incidental to the nature of the machine, however made, 
which are probably constructionally ineradicable, and some 
of these are hard to observe and allow for. 

As the shot may strike to the right or left of the ver- 
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tical plane of vibration, there are lateral moments 

to turn round the block upon a vertical axis. Inequalities 
resistance in the material of the block to the penetration of 
the shot may also give rise to moments of lateral divergence, 
neither the precise amount nor even the direction of which 
may be discoverable. The mass of the block fired at, has 
been formed of dense clay, of sand, of lead, of a hollow cu 
of iron receptive of the shot, and of timber—it js in 
cases more or less rapidly deformed, and hence a new class 
of minute errors are introduced. These and some other 
reasons induced Count Rumford, about 1780, to construct 
that modification of the instrument known as the gun pen- 
dulum. In this the velocity of the shot is also obtained 
indirectly from the recoil of the gun, which is suspended 
so as, like the former, to constitute a compound pendulum. 

In the former instrument the work accumulated in the 
shot is transferred from that to the pendulum into which 
it is shot; in the latter, as the e of the explosion is 
divided between the gun and the shot, and as the work 
accumulated in each is equal, and the velocity of recoil of 
aoe oe be obtained, so can that of the shot. 

The ballistic pendulum, as actually constructed, has 
received considerable improvements at the hands of 
different officers in various services, more ially by 
Major Mordecai, of the American artillery. e limits of 
error in its determination were considerable in Robins’ and 
Hutton’s day, and have never been very materially reduced, 
especially under those conditions in which its exactness 
would be most important, viz. with very high velocities 
and large projectiles. 

The gun pendulum in principle a to eliminate 
some of the sources of error of the ballistic one, but it 
also introduced some new ones, and of a charaeter admit- 
ting but of very doubtful correction. It is still employed 
in our service for determination of the relative energy of 
different samples of gunpowder, and it is for this purpose 
constantly in requisition at the proof butt at Woolwich 
for testing the powder each day there employed. As an 
instrument for determining gunnery elements it has, how- 
ever, everywhere, we believe, gone out of use. 

For the ascertainment of data for a tribe of such ques- 
tions as now engage the attention of artillerists, more 
ay since the introduction and rapid expansion of 
rifled artillery and its complement, elongated projectiles, 
neither one nor the other form of pendulum, however, 
would be of any use; the limits of error would often far 
exceed the entire velocity or effect of it, or resistance to 
it sought; new and direct methods were demanded. 

The grand discovery of Oersted, the basis of all electro- 
magnetism, conferred at once — mankind the power of 
transmitting energy transformed into dynamic work through 
a conducting wire to any terrestrial distance. The measure- 
ment of the velocity of transmission of this energy, i.¢., 
of the rate of translation of the wave of disturbed polarity 
through a given material, or, as we popularly say, the 
velocity of electricit , by Wheatstone, in 1834, through 
metallic conductors, si owed this rate to be so immense— 
above 288,000 miles ner second—that notwithstanding the 
modifications which Faraday, in 1854, showed affected this 
rate in relation to the intensity of the current, it was at 
once seen that for most purposes, the element of time was 
annihilated in the transmission of dynamic motion by 
electrical means. * 

We were thus at once in possession of a new and before- 
unheard-of power, and possessed the means of constructing 
time and velocity-measuring instruments of an exactness 
to which nothing previously had even approached. 

The tras ge of Wheatstone, produced about 1840, 
took advantage of these facts, for the admeasurement of all 
minute portions of time, and notably of the velocity of 
shot. Essentially it is a small clock deprived of its pendu- 
lum, the actuating weight of which is released or held at 
pleasure, by an electro-magnetic arrangement. The heavier 
the weight the faster the clock runs down, and the finer 
the pallets of the escapement, the more near to absolute 
peerage however, can never be reached—is the 
motion of descent of the weight, and of the rotation of the 
indices which register time on three or more divided 
circles of the dial face. This form of chronograph is 
susceptible of far greater delicacy and accuracy, even in its 
earliest form, than Professor Bashforth, in his able memoir 
on his own chronograph in the “ Proceedings of the Royal 
Artillery Institution, Woolwich ”— August, 1866—admits 
for it or appears to be aware of. 

In a somewhat improved form it was employed by Mr. 
Mallet in the years 1849-50 and 1861, for determining the 
velocity of translation of waves of impulse in solids, ana- 
logous to earthquake waves, when produced by the ex- 
— of gunpowder, as published in the “ Reports of the 

ritish Association,” and “ Philosophical Transactions.” In 
1841 Wheatstone constructed one of his chronographs for 
Colonel Konstantinoff, of the Russian service ; ae some 
time after M. Breguet produced a modification, with a 
view to enabling the velocity of the shot to be determined 
at several intervals in its trajectory, but with apparently 
very poor results as to accuracy. me other unsuccessful 
attempts more indirectly to measure very small intervals 
of time about this period we may over. There can be 
no doubt that the principle of the Wheatstone chronograph 
does not admit of the precision now demanded for gunnery 
experiments in most cases. 

About 1848 or 1849, Captain Navez, of the Belgian 
artillery, produced the time measurer which goes by his 
name, It still depends upon the pendulum, ant brie ry, its 
construction is the following:—In front of a finely 
graduated metallic semicircular are of ‘some few inches’ 
radius placed with its plane vertical, hangs from the centre 
a short and rather heavy pendulum. ‘This is held up 
against an iron stop at one side of the arc by an electro 
magnet, and so remains until the current through that is 
interrupted. The pendulum then falls through an arc more 
or less, carrying along with it a delicately hung and free 
moving hand or index, which is arrested at the instant 
that a current is restored—the pendulum itself then falling 
freely until it comes to rest. We have thus the length of 
the arc ene which the pendulum fell, during the time 
between breaking and restoring the current, and if we know 








the time of vibration of the pendulum we obtain 
that due to the are it has descri All, then, that is 


wanted to enable the instrument to measure the velocity of 
a projectile, is that we have two screens or gratings of copper 
conducting wire at a known distance in the path of 
the shot, and to so arrange these that the cutting any one 
of the wires in the front screen shall break, and of am 
one of these of the second shall restore the current throug 
the first and second electro-magnets of the instrument. 

Strictly this, which we have so described for brevity and 
clearness, is not the arrangement’as to breaking and making 
employed. At both screens breaking is the result of the 

of the shot, but at the second a weight drops 
which makes the circuit again. There are some subsidiary 
“— instruments of verification, which we need not 
eseribe. There is no question but that this was a vast 
advance upon previous instruments, and that in i 
and adroit hands, such as those of Captain Noble, R.A., 
who has so long and so well employed it in our service, it 
has yielded many important results. Still it is liable to 
several grave objections. Three distinct galvanic currents 
are in operation, none remaining quite constant. It is quite 
certain that electro-maguets neither obtain nor renounce 
their magnetism instantaneously, and that with the softest 
iron some induced and some permanent magnetism becomes 
present, and varies from day to day. The pendulum is very 
short, its vibrations quick, and the determination of the 
times a matter of long-continued counting, and by no means 
of extreme certainty as at present managed, though this 
seems susceptible of great improvement. 

The instrument contains no principle by which its own 
indications can be controlled. Other minor sources of 
error, constant or variable, we must pass, but above all is 
the objection that the one instrument only admits of the 
determination of the velocity of the projectile through one 
interval of its path. Although, therefore, we can get 
absolute velocity, and data for various questions such as 
penetration, &c., for which this one interval suffices, we can 
only get the law of decrement of velocity “due to resistance 
of the air, &c., at two or more intervals in the trajectory, 
by employing as many separate instraments—which are 
not with much certainty alike or comparable. 

In this respect the Navez and the Wheatstone instru- 
ments are on a par. In 1859 Major Benton, of the 
American service, modified the Navez instrument, employ- 
ing two pendulums and two galvanic currents, one for each 
screen, and it has also received modifications at the hands 
of Colonel Leurs, of the Belgian Artillery, whose instru- 
ment—also with two pendulums—known as the Leurs- 
Navez, has been employed at Shoeburyness. It has also 
been modified by Captains de Brettes and Vignotti, both 
of the French service. Experiments made at the arsenal 
of Frankfort have shown Vignotti’s instrument as better 
somewhat than Benton’s. It may be greatly doubted, 
however, whether much advance has been made by any of 
them over the original and in several respects simpler 
Navez. 

More lately (1864) an electro ballistic chronograph has 
been devised by Lieutenant de Boulengé, of the Belgian 
service, and experimented and reported on in comparison 
with the Navez by M. Melsens, of the Belgian Academy 
of Sciences. The mean differences between them, in deter- 
mining velocities of under 400 metres per second, were from 
4°6 to 31°2 (extremes) feet per second, and the reporter 
seems to prefer the Boulengé instrument, but deems fur- 
ther experiments necessary. 





OBSERVATIONS ON THE SYSTEM OF SUB- 
WAYS PROPOSED BY MR. P. W. BARLOW, 
C.E., F.RS. 

By Joun C. Apacu, Esq., Lieut. Royal Engineers. 
*  1,—Time or TRANSIT. 

ASSUMING that a sufficient force is applied to the carriage to 
overcome the resistances due to friction, the atmosphere, and other 
causes —-points which will be subsequently dealt with—the motion 
may be treated, as regards time and velocity, as if it was in no 
way impeded. If extreme speed were desirable or practicable, the 
subway should be constructed on the curve of shortest transit, but 
as this would involve velocities approaching two hundred miles an 
hour, this idea must be at once dismiss The fall of the subway 
must, then, depend upon the maximum velocity admissible. i 
is assumed to be twenty miles an hour, or 30ft. a second, a velocity 
due to a height of 14ft. This, then, should be the difference of 
level between the highest and lowest portions of the subway rails. 

The section might present three different forms: First, a curve; 
second, two inclined planes; third, two inclines with an inter- 
mediate level. The first must be rejected on account of difficulties 
in construction. Calculations follow for the other two. 

The distance between the terminal shafts is  aagerpy ae” 4 
1400ft., a fall of 14ft. in the centre will give two inclines of 1 in 50, 
each 700ft. long. 

T being the time, F the effective force of gravity, i the inclina- 
tion, and S the space. 


t=. /9.. 28 -/Ps 
* G sin. i 32 + 50 


= 46°77 second for the time of descent. %3°5 seconds will, there- 
fore, be the whole time of transit. 

Now, to deal with the third form mentioned above. Let the 
inclination of the terminal planes be 1 in 20, the le of each 
will then be 20 x 14 = t., the difference between base and 
hypothenuse being neglected as inconsiderable, 

e time of traversing is found as before— 


os 28 _ f2x 20_ 
T= of we 2207 18°7 seconds. 


The remaining level space will be traversed at the velocity which 
the carriage has acquired at the bottom of the first incline, viz. : 
V = V2GH = V6¢ x 14 = 30ft. 
m= 5 _1400 — 2 x 280 
:. a 30 

The whole time of transit in this case will then be 238 +1x 
18'7 = 65°4 seconds, 

The latter system will obviously admit of the terminal stations 
(in the case of passing under a river), being at a higher level than 
could be arranged with two simple inclines. For this reason, as 
well as from the saving in time, it is to be preferred, notwith- 
standing the additional power required to overcome the increased 
resis tance. 











= 28 seconds. 


2,.—AMOUNT OF RESISTANCE. 
Many experiments have been made on railways to asoe cain the 





The dynamical force F, is found by proportion:— 
2240: R;:G( = 32): PF. 





rai. 

The following table gives a few of the results of these formula:— 
Velocities in milesperhour.. .. «+ 10 20 30 
Statical resistances in Ibs perton .. 6 9 12 
Dynamical forces in feet per second .. “0857 “1985 “W714 














This forvanle is the simplest, and gives the largest values to the 
lorces. 


It must be borne in mind, however, that in an enclosed tunnel, 
such as this subway, the conditions of frictional resistance are ex- 


otansliy fa and may be, by simple appliances, consider- 
improved 
The inding friction of the flanged wheel on the rail 


ight entirely avoided by the use of a subsidiary e- 
; the loss of power due to heavy weights and long roning 
will be dispen with; there will neither dust, nor atmo- 
spheric action, nor the jarring vibrations of heavy and roughly 
constructed trucks to disturb exactness of the gauge and in- 
crease the friction of the road. On the other hand, from the 
frontage of the carriage occupying a considerable part of the area 
of the tube, the atmospheric resistance will be increased. What 
the inerease may be cannot be calculated with any approach to 
accuracy, but it is certain that it will be inconsiderable. _ 

For purposes of calculation it is assumed that the conditions of 
resistance to the carriage in the tube are the same as those which 
affect railway trains—an assumption which is believed to leave a 
wide margin on the safe side. 

3.—MoTION OF A CARRIAGE UNDER THE INFLUENCES OF 

GRAVITY AND THE RETARDING FORCES. 

If a carriage be allowed to run down the incline on one side it 
will not quite reach the top on the other. The distances it will run 
are thus calculated:— 

In the case of the two inclines of 700ft. the accelerating force of 


gravity will be a = ‘6/4. The mean velocity will be ten miles 


hour, and the papper ng | dynamical force of the resistance 
om the table given above °0857. 

The virtual force influencing the carriage will be the difference of 
the two impelling it onwards as it descends, and their sum tending 
to stop it as it ascends. The velocity at the bottom 

V = V2FS = 72 x 700 (644 —"086) = 28ft. per second. 
The distance S, to which it will run up the opposite will be— 
ge te oe 
*y 2 ("644 + “U86) 
or within 165 of the end. ere 

The case of the two planes and intermediate level is a little more 

complicated. 
force of gravity will be— 


23. 
y= 16l. 








The velocity at the bottom of the first plane— 
V=V2FS= 72 X 280 (1°61 — 086) = /853'44 = 29°24ft. 
per second, 
‘ ~ intermediate level is traversed at the time T, which is thus 
‘ound;— 


S=VT—3sFT 
840 = 29°24 T — 3 X ‘1285 T? 
29°24 840 
Toad | ~~ 0642 
T? — 455°4T = — 13084'1 
(T — 227°7)? = — 13084'1 + 227°7? 
T = 227°7 — 1963 = 30°9 second. 
To find the velocity at the end of the level— 
V=V—FT= 29°24 — 128 x 30°9 = 29°24 — 3°95 = 25°20ft. 
The height to which it will ascend on the other plane—- 








V2 -25-992 
mm = 188ft., 
B= oF 761 + Oo) 


or within 92ft. of the end. 
4.—Forces RgquiRED TO OVERCOME RESISTANCES OF 
Friction, &c. 

In the case of the two 700ft. planes, the mean velocity is ten 

. 1400ft. 
miles per hour = = 15ft. per second, 

The statical force to be spplied to counterbalance the resistances 
will then, according to the formula, be 61b. per ton; and if the 
carriage weighs two tons, the absolute foree required will be 
equivalent to 12 lb., moving at the rate of 15ft. per second. It is 
supposed that the carriage will be at rest for the time at least, 
that is to say for five hours out of ten. The foree required to 
maintain a day’s work will be 12Ib., moving at the rate of L5ft. for 
five hours, or 6 1b., moving 15ft. for ten hours. Now, 
states that a man can turn a winch with a force of 30lb. at a 
velocity of 34ft. per second, for ten hours per diem— 

6 X 15 = 90 and 30 x 33 = 105. 

From this it is clear that the day’s labour of a single man, if 
properly applied in accumulating force, will be 16 per cent. more 
poy sufficient to keep the carriage in motion for five hours out pf 
the da 


ostvins the same reasoning to the two inclined of 1 in 20, the 
mean velocity is ~ = 21°4ft. per second = fourteen miles an 
hour. The statical resistance per ton in pounds will be 3 
(jo + 1) =721b, total force required will then be one of 
14-41b. moving at a rate of 21°4ft, per second for half the day, 
Lo - ait _ 154 against 105, showing that it would require the 
exertion of one and a-half men to maintain this subwayin i 
for five hours out of the day, in which time it would performs 215 
journeys against 192 journeys of the carriage on the 700ft. inclines. 

his shows the capability of the system for rapid travelling. 

In conclusion, it must be remarked that the resistances estimated 
for in the foregoing calculations are believed to be very largely in 
excess of what may be experienced. As to the mode of applying 
the power, the simplest, doubtless, will be a spring accumulavor 
connected to the driving wheels by friction gear. , 











Iron TrapE Meerines.—In future there is te be a general 
meeting of the pig and bar iron trades of the Cleveland district 
held in each quarter--in January, April, July, and Octuber—on 
the Tuesday preceding the present Birmingham quarterly mee 
of the Staffordshire trade. These meetings will be held alter: y 
at Newcastle, Darlington, and Middlesborough, and will be open 
to all connected with the trade. -A trade meeting will also take 
place at the close of each meeting. ‘The first meeting for 1868 
will be held at Newcastle on Tuesday, January 7th. 
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THE SMITHFIELD SHOW. 

THE competitive concourse of fat oxen and fatter pigs, under 
the auspices of the Smithfield Club as Christmas approaches, 
has become annually a more and more habitual opportunity for 
an uncompetitive display of those best of farmer's friends, the 
agricultural machines—and this year, fresh from the contests of 
Paris and Bury St. Edmunds, they have come out in rather greater 
force than is usual for the annual sparring match with the 
gloves on at Islington. In this friendly concourse, coming 
within the genial influence of Christmas, if we have not the 
sharp test of severe practical competition, we have more time for 
liesurely examination of a class of machinery which has already 
attained considerable 


rivalry—a perfection which has, at least, maintained its own 
wonted comparative superiority over similar branches of engineer- 
ing abroad, a fact which cannot be predicated of all our in- 
dustries, 

The Smithfield Show, coming as it does between the contests 
of the past and the approaching year, partakes more of the 
nature of a market of machinery than an opportunity for bring- 
ing forward novelties of construction or detail, and this applies 
more especially to the present than to most previous years, when 
we consider the extent to which the en and i wg Oe 
this class of ssenufsctusese have bone tamed ahd dhe <inwts ey 
have made to do their best for the Paris and Bury exhibitions; 
it would therefore be unreasonable to expect any marked 
features of novelty to be brought forward, or any striking 
originality to have been introduced in the short time that has 
elapsed since the important competitions of 1867. In this respect 
theanimals certainly have theadvantageat Islington, forif bullocks 
are still only as fat as they can stand, and pigs only as fat as th 
can stick together, is there not the eland come to exhibit himse 
as an African substitute for beef, and is he not as such a more 
notable innovation in the science of gastronomy than anything 
we are able to show in the art of mechanics ? 

Taking things as we find them, however, and premising once 
and for all that we have very little that is new to descant upon, we 
shall find in a bare record of the machinery displayed in the 
Agricultural Hall enough to interest many professional men who 
have not visited it, and some few adaptations to describe which 
have not hitherto been brought prominently before the public. 

Turning to the right on entering the building the first 
machine we encounter is one of Chaplin’s vertical stationaries, 
exhibited by Wimshurst and Co., of Lambeth, who appear for the 
first time amongst agricultural machine makers, in comparison 
with whose workmanship in general that of Chaplin’s engine 
looks decidedly crude; but on the other hand he offers the 
machine at a low price, and professedly, though we should say too 
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comgietaly, dispenses with anything that may be called refine- 
ment. The engine has one peculiarity in what is called its forced 
combustion arrangement, which has long been before the public, 
and consists simply in a small fan driven by a band off the 
fly-wheel, and blowing into the closed ashpit. x portion of the 
blast does not, however, pass through the fuel, but is lifted over 
it by means of a kind of inverted pot placed loose on the fire- 
bars at the back of the furnace, and having a horizontal slit in its 
side a few inches above the level of the top of the fire, through 
which a considerable portion of the air blown in by the fan 
passes, and is deflected downwards to aid in the combustion of 
the gases, just as in any of = ees eae for smoke 
prevention; nor can we see what e advantage the 

has over controllable perforations E the fire aoe combieation 
with a sufficient draught by blast pipe or chimney. The accom- 
panying illustration will show the method of using this forced air 
supply. Some advantage is to be attained by delivering the entire 
supply of air required for a furnace into a closed ash-pit at an 
appreciable pressure; but wherenothing more than a partial supply, 
delivered at atmospheric pressure, is attempted, and the rest lett 
to the blast pipe, we cannot see what is gained to compensate for 
theaddition of afanto the ordinary supply arrangement. Thenext 
stall is that of Messrs, Marshall, who appear much as they did in 
— = ). portable and i soins, and a vertical and 
saw bench; their workmanship, good hout, is particular! 
manifest in their boilers, which are oar first-class. oa 
them come Messrs. Eddington with a very fair 10-horse double- 
cylinder engine, without anything particular to distinguish it 
from sut generis omne. 

Occupying the corner of the hall with a lange collection of very 
admirable machinery we find the Reading Ironworks Company 
(Limited). In the front of their stall are two horizontals, one 
with, the other without condenser, the former of, which is 
unsurpassed in finish by any machines in the hall. We 
illustrate the very simple form of condenser of these 
engines on another page. Nor is the large 20-horse 
double-cylinder portable behind them at all inferior in this 
respect. In their mower claim two new adaptations, viz., 
an arrangement for varying the angle of the knives so as to make 
them cut closer to or higher from the ground, and a compound 
lever, by which in its first motion the knife frame has its point 
raised, and by the second the whole frame is lifted ily up 
some inches, and a handle proceeding from the outer end comes 
within reach of the driver, who can hold it up for passing 
through a gate or turning a sharp corner. The t for 
altering the angle of the knives is very well onl oh ath 
allows of a change so great as 30 deg., which is, of course, much 
more than would ever be required. Any considerable alteration 
of angle is effected whilst the machine is at rest by moving 
round the inner shoe of the knife frame and clamping it, as near 
as possible, to the desired angle, which can be further adjusted 
through a smaller angle by the driver using a lever placed near 
his hand, which, with a rack and pinion, turns the driving bar 
through a small arc, In this mower, which is known as the 
American clipper mowing machine—for in this class of imple- 
ment most of our improvements come from across the Atlantic— 
considerable economy has been effected without sacrificing 
strength. The casing of the main axle constitutes the near end 





a certain amount of pres downwards. 
The next stall to Ironworks is that of Messrs. 
Aaihy, Sey, and - exhibit a portable, with 
a ° 
ve also a small portable of 
is simply a diminutive Cornish 
kept from contact with the tube- 





machinery as wy have seen, seeing that, although plain, 


es and a number of corn and 
eir specialties, but we are not 
aware of their having introduced any alterations recently. 

M Sims, of Ipswich, havealargeand well-filled 
space about the centre of this side of the hall, and are of course 

i ughs of all kinds, for which they have received 
120 prizes in last three years. They do not, however, pro- 
fess to exhibit any novelty in this de; ent, or, indeed, in any 
other, if we except the addition of a large sack for the chaff and 
calder, fitted to slide with hooks on a pair of transverse bars 
under their thrashing machine; this is both a convenient way 
of removing it, and saves a deal of the dust which must 
unavoidably fly about whilst the machine is working. Amongst 
the nuraeroussmaller implements on their stand is the well-known 
adjustable corn-screen, in which two sets of wires are carried by 
separate pairs of riggers, one pair of which are staked in 
the ordinary way on the driving-shaft, and the others have 
slot-shaped eyes, so as to allow of being raised and lowered 
relatively with the fixed riggers, thus increasing or diminishi 
the spacing of the screen as the movable wires which alternate 
with the fixed ones approach or recede from them. The thrash- 
ing machine which they exhibit is intended for ordi English 
work, and is not, therefore, fitted with the admiral 
cutting and bruising arrangement described in connection with 
the Paris Exhibition, and fully appreciated by Eastern conti- 
nental cultivators, with whom straw feeding is essential, but 
who had been, previous to Messrs. Ransomes and Sims’ improve- 
ment, by no means willing to substitute the steam i 
machine for the old-fashioned mode of treading out the corn, 
because the stiff strong wheaten straw of the Danube and other 
districts, when merely passed through the thrashing machine 
and then chopped, was ruinous to the tes of the cattle. In 
steam engines we find nothing different from what was exhibited 
by this firm in Paris and at Bury. have their beautifully- 
finished self-moving engine, already illustrated, and the 
8-horse portable which obtained the prize at the Inter- 
national trials at Billancourt for the lowest consumption of fuel 
in the dynamometer tests. The mode in which this engine is 
carried on its fore axle is different from that of almost any other 
engines at the show, and more stable as well as vastly more 
simple than the heavy wood framework usually alr The 
vertical pin on which it swivels is cottered in a cylindrical casting 
descending from the smoke box, and passes Teoh an elon- 
gated eye in the axle, which is swelled at the centre to give the 
necessary strength. This slotted aperture allows considerable 
vertical play to the axle, so that in passing over rough ground, 
where the wheels will be scarcely ever on the same level 
all tendency to twist over the engine itself is avoided. 

Close to Messrs. Ransomes and Sims come the Beverley Iron 
Co., with some first-rate specimens of carts and wagons, which, 
both in design and carpentry are well worthy of notice. Their 
liquid manure cart with its tidy hand pump and hose are of such 
nicety of finish that it would seem almost a pity to devote them 
to such a p' were it not that, except on our first-class farms, 
the preservation and employment of sewage is neglected to an 
extent beyond comprehension when we consider how vitally 
important it is to restore to the soil of our narrow island all that 
has been taken from it, and how far in this respect we fall 
behind the practice of other countries who have twice the area 
in proportion to their population. The grass mowing machine 
exhibited by this company is a stout piece of work and offered 
at a comparatively low price; the heavy nce of its wood 
framing being, perhaps, the only thing tit. We uninten- 
tionally did an injustice to this firm at the Bury Show by attri- 
buting their admirable prize bone mill to other makers, They 
received the total sum voted for this purpose by the Royal 
Agricultural Society. 

in the case of Messrs. Holmes and Sons, of Norwich, who 
exhibit a number of seed drills, a winnowing and thrashing ma- 
chine, &c., at Islington, an error (typographical in this case) 
occurred also at Bury, the first prize for a one-horse thrasher 
at that meeting having been awarded to them instead of to the 
firm to whose name it was accidentally attached. 

Messrs, Tasker and Son, of Andover, are near the last-named 
exhibitors with a double-cylinder portable, a thrashing machine, 
&c., good fair work, but not claiming any special originality. 

Messrs. J. and F. Howard, of Bedford, complete the end of 
this side of the building with a very varied collection of ma- 
chinery, including one of their large transverse ploughing 
engines, a double winding drum, and a great variety of ploughs 
and cultivators. They have also a reaper—a sheaf machine—in 
which ia embodied one novelty of detail. It is to a certain 
extent on the cam principle - at by Messrs. Samuelson, or, 
rather, we should say, it is a further development of that 
principle, for instead of one circular cam plate giving the rising 
and falling motion to both rakes and gatherers, Messrs. Howard's 
machine has two concentric plates with differently serrated cam 
edges, one of which gives the needful motion to the rakes and 
pethares, so that whilst taking the corn thay dip low to cota 

therers, so that wi i corn ip low to ca‘ 

id straw, &., and yet are sufficiently raised to clear the board 
of the machine by some inches, so as not to interfere with the 
sheaves. The machine exhibited has reaped its 500 acres, 
though it is the first one perfected on the principle. Messrs. 
Howard also exhibit a small specimen of their tubulous boilers, 
and from drawings shown it appears that they have recently 
modified the arrangement of the furnace of this class of 
generators by placing it directly under the lower connecting 
tubes and taking the products of combustion once back towards 
the fire-door before leading them off through the upper third of 
the vertical tubes to the flue. The arrangement is somewhat 
simpler than the former one, and employs the radiated heat more 
directly. 





Next to Messrs. Howard's stand is that of Mr. Underhill, who 


again exhibits his traction engine with zig-zag wheels, What- 
ever may be the merits of the system if a better method of 
constructing the wheels were adopted, it cannot possibly stand 
at hard work with the handicraft thus far displayed upon them. 
Messrs. Brown and May have a pair of portables at a stall close 
to the above, the larger of which is fitted with a lateral feed- 
water heater, through which the exhaust steam passes, as com- 
monly applied in France. The smaller engine has a forked con- 
necting rod and single slide bar, and is considerably simplified in 
many ts, The engines are well finished, but the barrels 
of both are too long in proportion to their diameter. 
The limit of real economy in lengthening boiler tubes is much 
sooner passed than is generally supposed, for reasons which we 
have frequently pointed out. The fore-carriage frameworks of 
both these engines strike us as rather heavier than need be. 
Messrs. Brown and May’s next neighbours are Messrs. Barrowes 
and Carmichael, who exhibit a double-cylinder engine, which in 
many res such as the particularly neat slipper-guide arrange- 
ment and the well-proportioned and finished connecting-rod 
ends, is well worthy of notice; but it has some pieces of nonsense 
about it, as, fur instance, the mock scraping on the faces of the 
saddle casting for the cylinders. 

Messrs. Clayton and Shuttleworth have exhibited three 
admirable specimens of agricultural engines, the larger being a 
double-cylinder traction engine similar to that shown in Pari 
and, in fact, their collection is not far from identical with what 
they there displayed, and for which they were rewarded with a 
gold medal, to say nothing of the first prize for economy of fuel 
in admittedly racing portables at Bury. The gem of their 
collection at Islington is a ten-horse horizontal for farm purposes, 
and we may safely say for model farm purposes, 

Messrs. Davy, Pasmans, and Davy, have a plain small horizon- 
tal and ing machine at the next stall, and are followed by 
Allchin and Son, of Northampton, with a couple of portables of 
very fair appearance, and on the whole well-finished engines. 
The crosshead between a pair of bar slides is neatly sha and 
has its brass bearings adjustable by double nuts. This engine is 
carried by a pair of springs on the hind wheel. 

We now come to Messrs. Fowler's stand, occupying the corner 
of the building opposite that of Messrs, Howard Brothers. 
Further than that they appear with specimens of their engines 
and all their most modern machinery, we have nothing to add 
to our numerous reports on the nature and performance of the 
highly ‘valuable class of machinery manufactured by this firm. 
Their new fifteen-tined cultivator appears with the framework 
somewhat braced and stiffened since it was first brought forward 
at Bury, and afterwards exhibited in France; a modification not 
called for by any failure in action, but merely a slight precau- 
tionary improvement. Mr. Greig, the energetic manager at 
Leeds, is now in Algeria, in connection with the extensive pur- 
chase of ploughing machinery recently made by the French 
Government for the development of agriculture in that colony, 
which, though once the granary of Europe, had fallen back 
almost to desert with the decay of the Mahometan power, and 
has certainly not as yet made the progress that might have been 
expected under the adininistration of a first-class European state. 

The firm of Nalder and Nalder, of Wantage, me next to 
Messrs. Fowler with some of the lighter class 01 avricultural im- 
plements. The well-known name of Tuxford is the next on our 
list. They have a whole series of three small portable and one 
large one, all of first-class workmanship; but the small ones have 
needlessly long boilers, rivalling these of Brown and May in this 
respect ; and the largerengine with two vertical cylinders enclosed, 
and a boiler on the flue and return-tube principle, has the fault 


of en theory too far and sacrificing simplicity to it. We 
can W : 


undergtand why a precisely similar engine, with the best 
workmanship of the day, gained the first prize for economy at the 
great Exhibition of 1851; but as good duty has been done since by 
far more simple and more easily-repairable engines, and we cannot 
think that the system has kept pace with the times. ©, Bur- 
rell, of Thetford, displays a rather rough-looking traction engine, 
with nothing remarkable in principle, arid a straw elevator. 
Messrs. Hornsby now come in with a really ingenious novelty 
in the shape of a corn-screen, the simplicity of which at once 
commands attention. The wire is carried spirally round it in one 
continuous coil, just like a spiral spring, but lying side by side, 
close enough to form the barrel of the screen, and capable of 
adjustment as to fi by simply drawing out or pressing in 
the coil, Now it is manifest that this would be impossible if 
the heavy wire stays, to which, at intervals of 4in., the screen- 
wires are lashed, were straight along the cylinder, parallel to its 
axis; but this is not the case. They also take a spiral course, 
passing round the cylinder and crossing the screen-wires in a 
corkscrew-like manner. The intersections being very oblique, 
and the lashing, of course, not rigid as if it were welded, it is 
easy to slide one end of the screw-like wire cylinder in and out 
for several inches, thus varying the spacing of the wires at 
pleasure. One end of the sereen-valve is of course attached to 
a fixed rigger, the other to one which slides in and out ona 
central axis by means of a screw. In this way, we think, the 
simplest possible adjustable corn-screen, with the smallest pos- 
sible amount of dead surface in the barrel, is obtained. The 
same firm also show a small modification in their reaper—a 
sheaf machine—which consists in an iron bar guide hinged on 
close to the end of the knives on the wheel side of the machine, 
and intended to catch stray or laid corn. It lies on the ground, the 
point only being bey» J turned up to prevent its catching, and 
there are two long light guides springing from the point and 
rising towards the machine, similar to those usually employed at 
the further end of the knife bar. Their portable engine is of 
their usual make, with the cylinder in the steam chest, which is 
not jacketted; the importance of steam casing the cylinder in an 
engine working even in the least degree expansively, is vastly 
greater than that of jacketting the surface of any part of the 
boiler; nevertheless we can see no reason why they should not 
jacket the steam chest and the fire-box too, for a couple of feet 
down, just as well as the barrel of the boiler. The stay bars 
used by this firm, and by Ransomes and Sims, from | ie the 
cylinder to each shaft bearing, are of undoubted utility, but as 
a matter of taste we must take exception to the appearance of 
the stumpy, columnar form of bearing bracket employed by 
Messrs. Hornsby. Messrs. Garrett and Sons, of Leiston, exhibit 
a self-moving agricultural engine of 8-horse power, embracing 
most of the of their ordi portable engines with the 
capabilities of a traction engine of cue pores, wo as it is 





usually ied to agricultural purposes. ey have also a large 
double-cylinder traction engine, similar, so far as the ba 
as 


concerned, to that exhibited by them in Paris, but alte 
its carriage by the suppression of the front guiding wheel, and 
the arrangement for steering by the ordinary fore wheels, aided 
by the separate driving of each of the hind wheels. Their straw 
elevator has also an improyement which enables it to be turned 
in any direction from the threshing machine without interfering 
with the driving, which is obtained by a belt working on to a 
vertical shaft on the elevator, which it drives by ted yma 
This belt comes from a pulley on the nearest horizontal on 
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we been simplifying the communication between the 
machine and the straw elevator, and have, we think, 


taking the strap directly from the 


thrashing 
ind of quadrant, and 


-machine shaft to that of the elevator, use a pair of fend-off | 


leys to break off any angle at which the elevator may ‘be set. 

e may mention in connection with this firm that we had the 
pleasure of mounting three of their ordinary double-cylinder 
portable engines, as mineral locomotives, on a rough ‘line of 
3ft. 6in. gauge, abcut eleven years ago, and that they have con- 
tinued to work constantly and well ever since, taking into con- 
sideration that when started they were worked by comnion 
labourers trained to their work by degrees, and ‘were employed 
where there were no fitting or repair shops for many years. A 
stronger proof of the soundness of their construction could 
searcely be desired. We had well nigh forgotten to mention 
what struck us as a particularly ingenious application in the way 
of ventilation for ricks and corn-stacks. It is exhibited by 
Messré. Garrett and Sons, but is the invention of Mr. Edwin 
Lywood, of Maddington, Wilts, and consists‘ simply of a per- 
forated tube of sheet iron, with a pointed plug at one end to be 
driven horizontally into a stack suspected of heating. It has at 
its outer end a coupling by which a vertical tube or chimney 
may be attached to it after it has been placed in the stack. _ If 
the siack is really heating an upward current is at once induced 
in the chimney, and that vent immediately given to the gases, 
= which they would soon rise to the temperature of com- 

ustion. 
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which make the cross cuts of the tenon with great accuracy. We 
ive an illustration of alittle tool for cutting mitres on mould- 
er weir isting ladder wake Messrs. Worssam. Its 
action will easily be understood from the cut. Messrs. Samuel- 
son and Burgess and Key have a large collection of reapers and 


mowers of their well-known patterns in the galleries, and the 
identical Wood’s reaper which obtained the gold medal in Paris, 





notwithstanding a dastardly attempt to disable it, is also con- 
spicuously shown. This class of machinery is a singular illustra- 
tion of the way in which American talent absorbs some ideas, 
and, notwithstanding the many drawbacks to the production of 
machinery there, is able successfully to compete with our home 
makers. Clayton’s brick machinery is shown to a certain extent 
in operation—a privilege only accorded to it, the chaff-cutters, 
and the Hugon engine. Mr. H. Kinsey, of Nottingham, shows 
some strong rough horizontal engines, and Mr. Grant brings for- 
ward samples of a portale railway and rolling stock for farm 
purposes. The rolling stock looks neat and light, but the railway 


| would do very little before it got rotten, and why either of them 


should be patented we cannot 
exactly see. 

We also saw in the stand a 
novel brick machine, the inven- 
tion of Mr. Murray, well known 
for his pumps used on the 
Thames Embankment and else- 
where with much success. One 
feature in this machine is that 
the first and last bricks are 
always sound, which is secured 
by leaving a mass to be sub- 
divided from the stream of clay, 
and carrying this mass forward 
to the cutting wires. In this 
way there are no “half” bricks 
or ragged ends made, and the 
whole stream of clay may be 
utilised. In our engraving A is 
the stream of clay from brick 
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machine ; B the handle of bar 
to which is attached a single 
wire for cutting the clay ; C is 
the length of clay cut off, which 
has to be drawn forward in 
frontof the cutting wires E, E, E; 
D, D, D, the clay cut into bricks; 
E, E, E, cutting wires; F, board 
for forcing the clay past the 
wires E, E, E, worked by a rack 
and sector at each end of table; 
G, lever for moving the racks 
and sectors; H, H, racks and 
sectors; I, oil can for lubricating 
roller; K, lubricating rollers; L, 
board on which the bricks are 
carried from the machine. The 
rollers are peculiar in construc- 
tion, and constitute a valuable 
improvement. 

Picksley, Sims, and Co., of 
Leigh, were late in obtaining 
space in the central hall, but are 
placed in the arcade, where they 
have specimens of many of their 
well-known implements. Messrs. 
Corcoran and Co. have a large 
assortment of articles connected 
with milling and agriculture, 
including some capital water- 
proofed leather driving-bands for 
thrashing machines, &c. 

The number of small inven- 
tions and contrivances displayed 
in these galleries is beyond count- 
ing, ranging from mousetraps to 
baby-feeders, which (the baby- 
feeders, not the mousetraps) are 
also applicable as oil cans. Some 
carriage-builders are also to be 
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We must now take a glappe” at what the galleries contain, 
which, notwithstanding theif being much taken up with monster 
roots and fruits, have not a few mechanical matters also. There 
is the American dovetailing machine, badly placed, but attracting 
the greatest interest. Of this we have nothing to add to our 
former descriptive articles and illustrations, but hope that 
Messrs. Robinson of Rochdale will soon give the public plenty 
of these useful tools. A Hugon gas engine, horizontal, and 
much simplified by Messrs. Robinson, is exhibited hereabouts. 
Like all gas engines and air engines, it looks very large for one- 
horse power. Messrs. Worssam have brought forward an exceed- 
ingly elegant tool, which they call—and we admit there is reason 
in the name—“ the perfect general-joiner.”’ It mortises horizon- 
tally at one end of the main shaft, the wood being brought up to 
the boring tool on a slide moved by a screw, and the ends 
cleaned out by pressing forward the wood (also with the screw) 
against a horizontal chisel fitting alternately into two sockets, to 
clear out each end of the mortise. In the centre of the machine 
moulding, planing, and grooving, is done upon any scantling up 
to 6in. square; and at the other end sawing and tenon cutting 
are performed—the latter most simply. The wood is fixed in a 
rest or guide capable of moving on the bench in the direction in 
which timber is usually brought up to the saw, but the bar of 
wood is standing on end in this slide, and has the tenon (that will 
be) pointing vertically downwards; in this position it passes on 
to the spindle, on which are stacked a pair of saws having a space 
between them equal to the thickness of the tenon intended to 
be cut. Having passed thesesaws, moving forwardstillon theslide, 
it passes between a pair of very small circular horizontal blades, 





found in the arcade, and amongst them is rather a novelty in 
Ayshford’s village phaeton, a neat and exceptionally well-made 
little carriage, which looks as if it was fit for work as well as 
appearance. Aimes, Barford, and Co., of Peterborough, have a 
capital water-ballasted roller, which they have already made ex- 
tensively. The roller itself is of boiler plate, and loaded with 
from one to three tons of water. J. Whitwell and Co., St. John- 
street, Clerkenwell, are exhibitors of a patent sausage machine, 
the knives being mounted on a large cylindrical barrel, instead 
of the usual conical-shaped cutter. We are not well up in 
sausage machines, but hope that this one may not be fraught 
with more horrible effects on humanity than the well-known 
invention in this line in “ Pickwick,” which manufactured its 
proprietor. ‘lhe London and Westminster Meter Company have 
their A. B. C. gas meter, for telling every man, not only how 
much gas he has used, but how much money he must pay. 
Want of space prevents our describing this neat application of 
clockwork. The “Myers” water meter, exhibited by the same 
makers, we have already illustrated. 

Mr. A. E. Pierce, of Hatton-garden, shows a number of 
ingenious mechanical household contrivances, amongst which 
is a cask stand, consisting of a pair of curved supports like the 
bottom of a rocking-chair, but with four short legs to arrest the 
“rock” at acertain point before and behind. When full the 
cask has its centre of gravity in such a position that it rests back 
on the hind legs, but when two-thirds empty, the position of the 
weight having altered, it tips gently forward, and so rests till all 
its contents are drawn off. We must not close without mention- 
ing Penney and Co.’s corn screen, which obtained a silver medal 








at the Paris Exhibition, and resembles Hornsby’s new screen, 
inasmuch as the variation of spacing is obtained by sliding in 
and out a spiral. The su; of the screen are, however, rods 
parallel to the axis of machine, round each of which the 
wires take a turn, and on which they slide. A revolvi 
brush is added over the cylinders for clearing the wires. i 
to the corn. machines which they exhibit, we 
may mention that a high compliment was paid to them by the 
ju at Bury, in awarding the first prize in this section. 

RovuMANIAN RarLways.—We learn from the Revue de la Rou- 
manie that the Austrian Lemberg-Czernowitz Company is taking 
active measures for a general Roumanian system of 380 miles of 
railway. The main line would be from the Austrian system at 
Suceava to Galatz, with branches to Bucharest and Jassy. This 
seems to be the most serious proposal yet made. _ 

WE hear that the committee for the relief of the widow and 
four infavt children of Professor, M’Gauley, late editor of the 
Scientific Review, have at present collected about £180, including 
a contribution of £50 from the Royal Literary Fund. Sir D. 
Brewster, is chairman of the committee, the list of which includes 

rd Ric Grosvenor, M.P., the Hon. 8. Bethell, Mr. Hume 
Williams, Mr. John Hollingshead, and Mr. Robert Ri n, 
C.E. (treasurer), of 26, Great George-street, Westminster, by any 
of whom further contributions will be received. 

THE INSTITUTION OF CIVIL ENGINEERS.—At the meeting on 
Tuesday the 10th inst., Mr. Charles Hutton Creamer Vice Presi- 
dent in the chair, a report was read from the Council stating that, 





‘under Section IV. of the bye laws, the following candidates had 


that day been admitted as students of the Institution :— 
RECOMMENDED BY 


Charles Benjamin Braham. J. W. Bazalgette. 
Frank Samuel Braham. J. W. Bazalgette. 
Charles Capel Clutterbuck. R. J. Ward. 
George Selwyn Edwards. Joseph Cubitt. 
Thomas Archibald Fisher Hall. William Baker. 
Josiah Harding. William Baker. 
WilliamJWalton Williams, jun. Richard Moreland. 


THe PanaMA Rattway.—Colonel Totten, the principal engineer 
of the Panama line, has compiled a statement of the work of the 
line from the opening in 1855 to December, 1866, from which Mr, 
Bidwell, our consul at that station, gives some interesting ex- 
tracts. During the twelve years the number of passengers was 
only 396,032, but the treasure transported in that period exceeded 
500,000,000 dols. in gold, 147,000,000 dols. in silver, 5,000,000 dols. 
in jewellery, and 19,000,000 dols. in paper money, making together a 
value in cash of over 1553 million pounds sterling. The tonnage of 
general merchandise exceeded 600,000,000; but it appears that the 
increase in outlay which this heavy traffic required for wharves, 
rails, and locomotives has caused a falling off in the proportion of 
the net receipts, for, while in 1856 the profits exceeded the ex- 
penses by 20 per cent., in 1866 the cost of working is about equal 
to the net proceeds. In 1856 the total income of the line was 
1,360,741 dols., the expenses 530,249 dols., and the net proceeds 
830,492 dols.; in 1866 the total income of the line was 2,424,977 
ooles the expenses 1,208,364 dols., and the net proceeds 1,216,613 
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THE LONDON ASSOCIATION OF FOREMEN ENGINEERS.—The ordi- 
nary monthly meeting of members of this society took place at the 
George Hotel, Aldermanbury, on the night of Saturday, the 8th 
inst. Mr. Joseph Newton, the president, filled the chair on the 
occasion, and the proceedings were, as usual, of an interesting and 
instructive character. —_ ag ae of the — of 
the preceding meeting, and the reception of a very satisfactory 
einer of the avvaniems of the Leeds Association of Foremen 
Engineers, drawn up by Mr. Keyte, a very lengthy paper was read 
by Mr. William Bragg, “‘ On the Sliding and Screw-cutting Lathe.” 
The essayist described with practical and technical minuteness 
almost every variety of this kind of machine, and explained their 
several advantages or defects. He then entered upon the elucida- 
tion of a series of plans for ns the details of such lathes 
generally, and gave the results of his own extensive experience and 
observation in regard to their construction and use. Mr. Bragg’s 
paper was, indeed, replete with information useful for the guidance 
of both foremen and workmen, and many valuable hints were given 
by him incidentally and apart from the paper itself as he pro- 
ceeded with its reading. When this was concluded Mr. W. Muir, 
sen., opened a di ion upon the points urged by the writer. 
He concurred in the main with that gentleman, but feared that 
some of the suggested modifications would be found too costly. 
Lathes so constructed would not sell at prices remunerative to the 
manufacturer. He should have preferred that more diagrams had 
been furnished illustrative of the views of the writer of the paper. 
Mr. Muir took the opportunity also for expressing his high opinion 
of the value of such meetings as those of the associated foremen, 
and which must, he said, add materially to their efficiency in the 
management of their worksheps. He advised that young workmen 
should be admitted to the sittings of the Association, so as to give 
the latter yet more the character of a technical school. Messrs. 
Keyte, Humes, Lax, Grint, Briggs, Vinnicomb, the president, and 
others, followed the discussion, which was eventually adjourned. 
In acknowledging a vote of thanks unanimously awarded him, Mr. 
Bragg promised that several more diagrams should be forthcoming 
whenever the discussion was resumed. The chairman then 
announced that the annual meeting of the Institution was 
appointed for the first Saturday in the new year, and that the 
election of officers for 1868 would take place on that occasion, In 
resigning at the same time his own post, he intended delivering a 
brief farewell address. ‘The proceedings soon afterwards termi- 
nated, 

THE VENTILATION OF MiNES.—Messrs. Black, Hawthorn, and 
Co., of Gateshead, are building several fans for the ventilation of 
mines. The accumulation of dangerous gases in coal mines has 
been the cause of so much loss of life and damage to property 
that the means of procuring effective ventilation cannot be too 
carefully considered. Fans of large diameter have lately been 
used in preference to furnaces to procure the necessary circulation 
of air; they have proved to be more economical than the furnaces 
in all mines of moderate depths, but in those of extreme depth 
the furnaces seem to require less coal than the engines driving the 
fans, supposing both appliances to give the same amount of air, 
Nevertheless, the great advantage of having the ventilating power 
at bank, and easily accessible at all times, as well as free from 
any risk of explosion, &c., much more than counterbalances 
the doubtful economy of fuel with furnaces in the deepest 
mines. Messrs. Black, Hawthorn, and Co. were the first in this 
country to construct Guibal’s fan, which has hitherto been 
imported from Belgium, where it was first applied and 
found to answer remarkably well. The Belgian fans erected 
here have been very efficient, but owing to defects, partly 
in the material and partly in the execution, they have occasionally 
given trouble. Our neighbours, Messrs. Black, Hawthorn, and 
Co. are therefore using every endeavour to rectify these defects, 
and to make their fans as efficient as ible. The Guibal fan is 
built in a similar manner to the paddle-wheel of a steamship, 
namely, with large wooden boards, fitted to iron arms; these arms 
are bolted to large cast-iron bosses keyed upon the shaft, the 
whole working inside a casing built of brickwork. To avoid this 
wood and brickwork another plan of fan is now constructed by 
Messrs. Black, Hawthorn, and Co., entirely of iron, and driven 
by a strong horizontal engine, instead of the vertical one, as 
formerly used. Doubtless the question of mechanical ventilation 
is growing so important that every step towards its successful 
introduction will assist in the more safe and satisfactory working 
of mines. As the fans are required to be continually working, 
day and night, it is essential that they be built in a very substan- 
tial way, and so arranged as not to require any re-adjustment 
except at long intervals, and then only in a simple way, not 
requiring much time or labour. 
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‘CONDENSER FOR HORIZONTAL TEN-HORSE ENGINE. 
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Ws illustrate above the very neat condenser employed by the 
Reading Ironworks Company in connection with many of their 
horizontal engines, one being ,exhibited at Islington during the 
present show. The drawings are so clear as to speak for them- 





BY THE READING IRONWORKS COMPANY. 
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-- It will be seen from the longitudinal and transverse 
seetions that the injection water is admitted through a puppet 
valve placed exactly over the air-pump. © The valve serves as a 
disperser. The steam enters at the side, as seen in the cross 
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section, and, descending, encounters the rising water. The 
valves are of india-rubber, very readily accessible. The air-pump 
rod is a continuation of the main piston rod. These little con- 
densers work admirably, giving a vacuum as high as 27 inches. 











JENSEN’S ROLLER 


Amonast the few novelties in 
inventions exhibited at Smithfield 
we think may probably be classed 
that represented in the accom- 
panying engraving. It consists in 
the employment of revolving 
rollers in place of teeth or cogs in 
wheels and racks when gearing 
intv an endless screw or worm, 
and has lately been patented by 
Mr. Peter Jensen. Rollers are 
substituted for teeth, and as each 
roller-can be turned and bored 
cheaply and quickly, and, further, 
as rolling is considerably less than 
sliding friction, a certain advantage 
is obvious. It is, however, only 
when in conjunction with an end- 
less screw or worm that the in- 
vention applies. Even with a 
forged worm, struck in a die, the 
friction has been found to be con- 
siderably ; less than in toothed 
gearing of the ordinary construc- 
tion; but if the worm is turned 
the difference in friction is very 
great, and one cut over it only is 
required, for the dies give a very 
perfect forging. An important 
feature in it is that the speed 
required for agricultural purposes, 
for instance, is got up directly, and 
without resort to a set of extra 
wheel-gear, as with ordinary horse 
wheels. For cranes and similar 
apparatus, where a t reduction 
in speed is required, these wheels 
and worms ought te do well. 

Our engraving illustrates the 
principle of the invention as 
applied to a horse-wheel for agri- 
cultural and general purposes. 
This arrangement, we are in- 
formed, has been found to answer 
exceedingly well, being much 
lighter, and yielding a muche 
greater amount of useful work, 
when measured 7 the dynamo- 
meter brake, than the ordinary best 
horse-wheels with the same power 
applied. The motion, at the same time, is found to be very 
smooth and soft, and the wear imperceptible, after a lengthened 
employment in actual work. Fig. 1 is a plan and Fig. 2 an 
elevation of the horse-wheel. A is a wooden-framed bed, to 
which the various stationary parts of the machine are attached. 
The central vertical spindle B is fastened down by means of 
four bolts in a square flange. The wheel B! revolves freely on 
this pivot, and is provided with a boss having two sockets or 
chambers to receive the ends of the two poles 6, b, these poles 
being also secured to the wheel by the staples }!, }'. The wheel 
is kept in place bya shoulder on the pivot B below it anda 
washer and key above it, while it revolves freely on the pivot. 
Pins are fixed equidistant around the circumference of the wheel, 
and on these are rollers C, which revolve freely under the wheel. 
These rollers form substitutes for the teeth in ordinary wheels, 
and in them gears a wrought iron endless screw D, which is 
formed in one with its spi the ends of which revolve in 
bearings attached to the frame A. Motion is imparted from 
this spindle in any way desired. The wheel may be made very 
light; pref prevent ~ springing of rao three rollers, as 

own , are made to press against u side of the 
extreme rim of the wheel. awed 

The advantages of this system are clearly seen when it is com- 
pared with the ordinary mode of gearing. A two-horse wheel, 
or instance, has thirty-two rollers, and for every revolution of 





WHEEL GEARING. 
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the wheel the worm shaft makes thirty-two. Thus, if the horses 
travel at the rate of three turns per minute, the worm shaft, 
which is connected to the shafting driving the thrashing machine 
oy a universal coupling, makes ninety-six revolutions per minute. 
Horse-wheels of the ordinary construction, having bevel wheels 
in the proportion of five to one, cause the driving shaft to revolve 
at the rate of fifteen turns per minute, and hence require a 
separate and expensive set of gearing to bring the speed up. We 
understand that more than a hundred Jensen wheels have been 
applied to thrashing machines and to other agricultural purposes 
in Denmark. At an agricultural show held last year in that 
kingdom these horse-wheels were tried against those of ordi 
construction, and the judges, while awarding it the prize, foun 
according to brake experiments, that the apparatus was 10 
cent. lighter, and absorbed 16 per cent. less friction, while giving 
the driving shaft a much greater speed than ordinary horse- 
wheels for agricultural purposes. The success of this invention 
is doubtless due to the fact that rolling is considerably less than 
sliding friction. 

NOTE ON MARIE DAVY’S ELEMENT COMPARED 


WITH DANIELL’. 


MARIE Davy’s element differs from Daniell’s in the substi- 
tution of a carbon-pole, surrounded by a paste of sulphate of mer- 








cury, instead of a copper-pole in a solution of sulphate of copper. 


The chemical action of the two elements is exactly similar. 
Both elements are subject also to physical irregularities of a similar 
nature, but which in Daniell’s element are attended with an 
unfavourable result, while in Marié Davy’s they insure the con- 
stancy of the syste. 

These irregularities are principally the results of the diffusion of 
the liquids. With Daniell’s element the sulphate of copper 
solution diffuses i h the porous diaphragm, into the 
liquid containing the zinc plate, upon the surface of which it pre- 
cipitates its base, eo zinc with a film of metallic copper, 
by which both plates, being coppered, become more equally 

olarised, and the system, in consequence, loses its electromotive 


orce, 

In addition to this particles of foreign metals (iron, manganese, 
&c.), separated from the zinc fall to the bottom of the porous vessel, 
or are carried by adhering gas bubbles to the sides, where they meet 
with the sulphate of copper solution as it diffuses itself through, 
and reduce the copper, thus forming little local galvanic elements, 
which in time precipitate co through the whole thickness of 


the diaphragm, fo short circuits, and, by filling up the pores, 
prevent the free er of particles between the two compart- 
ments of the cell. 


The diffusion is more energetic during the time the element is 
at rest than when itis at work. In iell’s element, therefore, 
the consumption of sulphate of copper and zinc is always going on, 
and does not correspond with the time during which the current 


passes. 

In Marié Davy’s element the sulphate ‘of mercury salt is very 
poe | soluble in water. That which does dissolve diffuses 

owly through the porous diaphragm until it reaches the zinc, on 
the surface of which the metallic mercury, so long as any unamal- 
gamated zinc p' ts itself, is precipitated, thus keeping up the 
perfect amalgamation of the plate. en the latter, however, is 
maar y A amalgamated, or its surface covered with an uniform 

lm of mercury, no more mercury is reduced from the solution. 

This keeps the zinc _ always in the same condition, and ensures 
the constancy of the system, as we said before. Particles of 
foreign metal which fall from the zinc are at once perfectly amal- 

mated or dissolved in an overplus of mercury, by which this 
urther action is effectually stopped. 

Thus, those i ties which render Daniell’s ‘battery a 
most inconstant and troublesome one, when they appear in Marié 
Davy’s are atten one with a very advantageous, the other 
with by no means a detrimental result. 

en this is taken into consideration it is found that for the 
same amount of work obtained from the battery the Marié a 
form consumes less zinc than Daniell’s form. In addition to 
the continued precipitation of copper on to the zinc pole has been 
found in the latter to waste considerably more than the small 
quantity of sulphate of mercury which is sufficient to charge a 
Marié Davy element, and which it conscientiously decomposes in 
roportion to the current it produces. The porous pots, which in 
iell’s battery have to be replaced every few weeks, will remain 
porous and good for years in the sulphate of mercury battery, 
and when they are emptied of the metallic epee me! which has 
been — poe during their work, the same is le at 2s. 6d. 
Tr poun 


po 

Not only is the expense a ing the use of the sulphate of 
mercury bat co! ly less than that of the Daniell’s, but 
the trouble which it entails upon the employés is reduced to pour- 
ing in a little water, as the same evaporates, once a week or once 
a month, and, perhaps, twice a year, of a little sulphate of 
mercury. 

When, in addition to these advantages, we state that the electro- 
motive force of this battery is at least 25 per cent. higher than 





that of Daniell’s, our readers will not be surprised to hear that it 
is almost exclusively employed in h lines on the Continent, 
and is beginning to make itself a “‘ habitation and a name 
in England. R. 8. 





Sours KensineTon MusEvM.--Visitors during the week ending 
7th December, 1867 Soturday, free 
from 10 a.m. to 10 p.m.; 5973; on Wednesday, Thursday, and 
Friday, ion 6d. from 10 a.m. till 4 ‘p.m., 1078; ‘total, 

; 8 corresponding week ormer years, 8256; 
total foous the equaling of the museum, 7,094,715. 

PuppLiIne MacHINEs.—By a reference to his tion, No. 
7117, of the year 1836, Professor Schafhiiult, of Munich, shows us 
that he was the first inventor of machines ; and that the 





| apparatus which he erected in 836, at the Tividale Works at 
Tipton, near Dudley, was a more complete machine than the 
French ones of Dumény and Lemut, about which so much has 
been heard within the last few years. We should strongly re- 
commend a look at the specifications, Nos. 7117+ and to 
| people interested in puddling by machinery. 
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MEETING OF THE INSTITUTION OF CIVIL 
ENGINEERS OF IRELAND. — 

Ar a general meeting of this Institutien held in the New 
Hall, Trinity College, Dublin, on Wednesday last, the 11th 
inst., Mr. William Anderson, C.E., now of the firm of 
Easton, Amos, aud Anderson, the newly-elected president, 
read his inaugural address. The address wis most inte- 
resting and of great practical utility. Owing to pressure 
of other matter we are unable this week to give more than 
a few of the many subjects it embraced. The new pre- 
sident, who was educated at King’s College, and was one 
of Mr. Fairbairn’s pupils, began his career in Ireland as a 

rtner in the mechanical engineering firm of Courtnay, 

tephens, and Co., of Dublin, which during his connection 
with it attained by far the first position in Ireland in the 
construction of railway bridges and other large and impor- 
tant public works. Mr. Anderson, thus brought into 
contact with all the leading engineers of both branches of 
the profession in that country, justly earned their respect 
and esteem by the great talept and energy he displayed 
in the work in which his firm wags engaged on nearly 
all the Irish lines; whilst his ever ready invention 
was always at the service of his friends in all cases of 
difficulty. The Irish Institution embraces both branches 
of the profession; and after referring to the fact that, in 
sneceeding Mr. Vignoles, he was the first mechanical 
engineer who had occupied the chair, and thanking the 
members for his election, Mr. Anderson alluded with dee 
regret to the loss the Society had sustained in the deat 
of Lord Rosse, one of their honorary members. The meet- 
ing was numerously attended, and the address was illus- 
trated by many clever diagrams, &c., illustrative of the 
subjects on which it ruled, of which we have this week se- 
lected those which touch upon sugar and paper manufacture. 

Important improvements have recently been made in the pro- 
duction of raw can sugar. To make these apparent it will be 
better to give a brief sketch of the method hitherto universally 
adopted in our own colonies and in most of those of other 
countries. The juice of the sugar cane, after being expressed in 
the crushing mill, is run into clarifiers, or large vessels in which 
it is raised to the boiling point by means of steam. The free 
acids in the juice are here neutralised by lime, and the 
albuminous matters becoming coagulated entangle many other 
impurities, and rise to the surface in a thick scum, which is care- 
fully removed. The pertially clarified juice is then drawn down 
into a copper wall or battery of coppers, generally six in number, 
of various sizes, the largest receiving the weak juice, which is 
ladled over from one to the other, till at last, in the smallest pair, 
it reaches the granulating point and is removed or struck into 
coolers. In the better arranged estates concentration is only 
carried up to a certain point in the coppers or taches, and granu- 
lation obtained in vacuum pans, 

The defects of this system are, first, the addition of lime in the 
clarifiers does not always or completely arrest the progress of 
acidity and preduce otherwise a clear juice; secondly, the coppers 
being ee by direct fire have their sides even, at the 
least, at the excessive temperature of from 300 deg. to 400 deg., 
at which the acetate of lime contained in the juice is to a consider- 
able degree decomposed, free acid is formed, and, as a consequence, 
colour and yield rapidly fall off. Thirdly, as the coppers have to be 
skimmed, and otherwise manipulated, they must be open to the 
air, but the process occupies many hours. The taches generally 
remain charged all night, so that there is plenty of time for the 
juice to deteriorate, which in the hot climate of the sugar-growing 
countries it rapidly does. In Guadaloupe and Martinique a some- 
what better system prevails, the clarified juice being run into 
batteries of two or three tubular boilers, the last of which, con- 
taining the strongest juice, is heated by high-pressure steam, the 
second boiler by the vapour given off by the juice of the last, and 
the first boiler by that of the second, the liquor being finally 
brought to the granulating point in vacuum pans. This system, 
called ‘‘ double or triple effect,” requires a perfectly clarified juice, 
which, as [ have already explained, cannot always be obtained. 

It appears to be admitted on all hands that four main objects 
should be aimed at in the treatment of cane juice :— 

1. Rapidity of manipulation to counteract the decomposing 
effects of a hot climate. 

2. Lowness and regularity of temperature during concentra- 
tion. 

3. Exclusion from contact with the atmosphere, and 

4. Continuity of proses, implying economy of labour and fuel. 

These conditions have been successfully embodied in the patented 
process of Mr. Walter Knaggs, a Jamaica sugar planter. According 
to his system the juice as it runs from the cane mill has injected 
into it a stream of sulphurous acid gas, which possesses the pro- 
ote of preventing that spread of acidity to which cane juice is 

iable, and of partially destroying colouring matter. The juice is 
then let into the. ordinary steam clarifiers, where it is brought to 
the boiling point as rapidly as possible and the scum skimmed off. 
The sulphurous acid having now performed its functions is neutra- 
lised by means of cretaceous earth or clay, and the juice being 
kept well agitated, a small quantity of the permanganate of soda 
or potash is added until a visible separation of flocculi takes 
place. The acids formed by the combinations of manganese 
and oxygen possess the property of destroying or precipitating 
certain organic matters which are not removable by lime, and in 
this fact consists the great merit of this system of clarifica- 
tion. The juice is next drawn down into the “ subsiders” 
or settling vessels, where lime is added, until after a few 
minutes’ rest the liquor becomes perfectly bright and clear and 
fit for concentration, all impurities having been completely sepa- 
rated. The next improvement is the substitute for taches 
or coppers, viz., 2 shallow tray, heated by steam generated either 
directly under it, or supplied from other boilers, and with the 
heating surface augmented by a large number of tubes placed close 
to its surface. Over the tray and among the tubes the juice runs 
three or four inches deep, and in a length of about 20ft. is concen- 
trated from 8 deg. to 28 deg. Baumé, each portion of juice re- 
maining only a few minutes on the evaporater, instead of hours, 
as on the tache system. The tray is covered with a double 
hood, and the vapour from the juice is collected to be used for 
further concentration up to the granulating point in the granu- 
lator, a vessel where the final operation is performed at a tem- 
perature of 180 deg., chiefly by the agency of a current of air 
acting on the films of warm juice raised on the blades of a re- 
volving paddle-wheel.  - 

Instead of using the granulator the tray may be made to concen- 
trate rather less, aud the vapour of the juice used as in the ‘‘ double 
effect” system, preparatory to granulation, ina vacuum pan. But 
it is important to note that Mr. Knaggs’ system not only dispenses 
with the agency of large quantities of water and powerful air- 
pumps required in the vacuum pan method, but the granulator 
actually yields a large supply of distilled water, and is therefare 
peculiarly valuable to the many estates which are badly supplied 
with water. The whole process being continuous may be pa or 
throughout under cover, effecting a great economy of manual 
labour, so difficult to be procured in oursugar-growing colonies, and 
preventing the pilfering, which is a serious source of loss to the 
planters. 

The evaporating tray has, to a certain extent, been anticipated 
by Fryer’s concretor or tray, heated by direct fire. I need hardly 
remark that, although this is an undoubted improvement on the 
copper wall, it retains one of the defects of the latter system, that 
of the high temperature of its plates, and cannot, therefore, com. 





pare with the moderation and steadiness of temperature of the 
oe heated by steam. 

his process of eppounieatiog lqnetlp of course applicable to the 
refining of sugar, and many other processes where it is desirable to 
regulate the temperature and study economy of fuel. 





An industry in which Ireland has very successfully engaged is 
aper making. Within the last few years considerable progress 

= been made not only in the treatment of well-known raw 
materials but in the introduction of new ones. Paper may be 
regarded as a felt, of pure woody fibre, obtainable from a great 
variety of plants which may be classed as follows :— 

1. Forest timber, from which the fibre is obtained by grinding. 

2. Plants, such as cotton, in which the fibre is developed pure. 

3. Plants, such as hemp, flax, palmite, &c., from which the fibre 
may be obtained by maceration. ‘ 

4. Plants, such as the cereals, onpertn, halfa, &c., from which 
the fibre is ubtained by boiling in solutions of caustic soda. 

I am not aware that the manufacture of wood pulp has yet been 
introduced into Ireland, yet I think there are many situations where 
it could be applied with advantage. The process merely consists in 
pressing short blocks of wood against a ney revolving coarse 
grindstone, a stream of water flowing over the stone carries away 
the finer particles while the chips and splinters are replaced upon 
the stone. The pulp is next strained through revolving cylin- 
drical wire sieves which separate the fibre ground sufficiently fine 
from the coarser stuff which is re-ground between stones arranged 
much as in flour mills. The resinous and other soluble impurities 
of the timber are washed away by the e quantity of water used, 
and pure fibre remains without the aid of any chemical treatment. 
The white woods, such as willow, aspen, poplar, lime, deal, yield 
a pure white pulp that does not require bleaching to make white 
paper. Wood pulp cannot be by itself, but must be asso- 
ciated in the ratio of from 50 to 80 per cent. with stronger material. 
Mills for the production of wood pulp have been established with 
great success in Sweden, Germany, and other parts of the Conti- 
nent, and in many situations by no means rare in Ireland, where 
water power and timber are abundant and labour cheap; but where 
cost of carriage makes coals and chemicals dear, wood pulp will be 
found a profitable manufacture, and find a ready market among 
our numerous rag paper mi 

Cotton, and the produce of the hemp and flax plants, present 
themselves to the paper maker chiefly in the form of rags, sail- 
cloth, cordage, tow, and waste. These materials are already 
partially prepared, and require very slight boiling in alkali to get 
rid of grease and other impurities before they are fit for converting 
into pulp. Their manipulation is well understood. I would merely 
remark that in dealing with new plants it is well not to overlook 
the fact that simple retting, or maceration, with subsequent 
scutching, will set free the fibre quite as well as the more costly 
process of boiling in caustic soda. 

The straw of the cereals and esparto contains from 40 per cent. 
to 50 per cent. of available woody fibre, which can only be set free 
by botling in a solution of caustic soda. This operation for all the 
cereal straws is best performed under a pressure of about 80 lb. per 
square inch, and in steam derived from the solution itself, so that 
during the eight or nine hours the boiling continues the strength 
of the liquor should not vary. Paper made from straw so treated 
loses the harsh and glossy appearance that straw papers generally 
possess, 

Esparto and the allied grasses are best boiled for about four 
hours in open cauldrons, and by injected steam. With either 
material the proportion of soda used is very large—from 16 per 
cent. to 25 per cent. by weight--and there results a dense black 
liquor, which requires to be carefully washed out, and which, if 
discharged into rivers, is apt to destroy animal life, and be lashed 
into thick foam by every weir or water-wheel, emitting in summer 
a very unpleasant smell. Within the last few years many attempts 
have been made to get rid of the ‘black liquor.” Some, by 
chemical reagents, have tried to destroy its colour and noxious 
properties, but without any success. Others have simply onan. 
rated the greater part of the liquor, and by incinerating the dry 
residue have recovered a considerable proportion of the soda in the 
form of impure carbonate, which, however, is again avuilable for 
use after being rendered caustic by the addition of lime. This 
process, however, is very costly, as one ton of straw require about 
12,000 gallons of water to wash it thoroughly, and such a volume 
cannot be evaporated by less than five tons of coals worth about 
£4, about 3 cwt. of soda would be recovered which would thus 
cost 27s. per cwt., for fuel alone the price of fresh soda being 

The importance of this subject was forcibly brought under my 
notice through the stoppage of the Stowmarket Paper-making Com- 
pany’s Mills, in Suffolk, by an injunction of the Court of Chancery, 
for pollution of the small stream on which it stands. It became in- 
dispensable to purify the refuse, the firm with which I am connected 
were intrusted with the task, and ‘after visiting several mills, both 
in Great Britain and the Continent, where apparatus was in use 
for the evaporation of ‘‘ black liquor,” it occurred to us that while 
a great deal of ingenuity had been expended in reducing the cost of 
evaporation no attempts had been made to diminish the quantity 
of liquor te be operated on. We therefore instituted some ex- 
periments on straw pulp, and, abandoning in succession exhaustion 
and hydraulic pressure, at last perfected a machine in which the 
pulp was passed in a continuous sheet between three pairs of 
rollers, and succeeded in expressing all but about 4 per cent. of 
the soda-bearing liquor, and so far cleansing the pulp that further 
washing became unnecessary. By this means only 2000 gallons of 
black liquor was produced to each ton of straw, and the cost of the 
recovered soda ash reduced to about £6 per ton, fully 75 per cent. 
of the soda used being recovered. It does not appear that the 
soda thus used over and over again deteriorates in quality, although 
patents have been taken out to remedy this theoretical evil, which, 
after considerable experience, I have not found to exist. 

Esparto and the ‘allied grasses are very much easier to treat, as 
the boiled grass simply pressed in mass yields up most of its black 
liquor, so much so that it may be bleacved without previous 
washing; but still I think a more regular and satisfactory result 
will be obtained by breaking the grass in an ordinary washing 
engine and then passing it through the roller machine. 

*By adopting the process above described, and by constructing 
settling ponds to catch the solid refuse of the machine, the Stow- 
market mill was enabled to resume work with the agreeable result 
that the injunction which had appeared certain ruin was the cause 
of enhanced profits. At the present moment there are paper- 
makers in Treland who cannot use straw on account of polluting 
the rivers on which their mills stand. I trust that it may be 
useful to them to know that a moderate outlay will not only 
enable them to use a cheap and excellent material of native growth, 
but will add considerably to the economy of the process. 

There is one other substance from which paper, or rather parch- 
ment, can be made, and that is the fibrous portions of the hides 
of animals under the patent process of Captain Brown, R.N. 
This gentleman, possessed of rare inventive faculties, first came 
into public notice many years ago as the inventor of the beautiful 
process of manufacturing seamless cartridge papers now in opera- 
tion at the Royal Arsenal, Woolwich. That process consists in 
sucking a layer of paper pulp on to flannel moulds drawn over 
perforated pipes, in which a partial vacuum is created. By means 
of the same system, but with animal pulp, Captain Brown has 
succeeded in making jointless cartridge boxes, bayonet and sword 
sheaths, and many other similar articles. The method of pre- 
paring animal pulp is briefly this: — Clippings of hides and 
skins from the tan-yards, the raw materials of the process, after 
soaking in water and preliminary cleansing, are steeped in a warm 
solution of alkali, then cleansed mechanically, after which the 
alkali is neutralised by acid, the substance crushed between fluted 
rollers, and, finally, plead in an ordinary heating engine, where it 
rapidly assumes the form of common vegetable pulp, and may be 
made into sheets of paper either by hand or on a machine. Of 
course each step of the manufacture requires its special apparatus 
and dexterity of management—even the arrangements of the paper 





machine are for so much more dense than ordinary 
vegetable fibre, and of enduring the heat of steam- 
drying cylinders. Fa. gig Brown's process has for several years 
been in abeyance, but is now being 1e-established on a large scale 
at Romsey, in Hampshire, the artificial parchment commanding a 
high price, compared with its cost for bookbinding, and many 
other purposes for which skins are now used. I believe that this 
is the first time in which this elegant manufacture has been pub- 
licly explained, and I have mentioned it because from my intimate 
knowledge of the process I have reason for considering it a manu- 
facture well adapted to the resources of this country. 

Closely allied to paper making is a manufacture which within 
the last three or four years has assumed great commercial impor- 
tance, and which possesses special interest to our profession. I 
allude to gun cotton. From the time of its first very till a 
roe or two ago this substance was little better than a scientific toy, 

ut the researches of Mr. Abel, of the Royal Laboratory. Woolwiek: 
and above all the persevering skill of Messrs. Thomas Prentice and 
Co., of Stowmarket, have given to cotton an importance the 
ultimate magnitude of which it would be rash to predict. The pre- 
peretien of pure gun cotton is verysimple. Raw cotton wool, after 
ing carefully cleansed, is stee in concentrated nitric acid, 
thoroughly washed and dried. this state it is so violently ex- 
plosive as to be agrees valueless. The problem has been how 
to mitigate with certainty and precision the rate of combustion. 
It has been found impracticable to prepare the gun cotton of vary- 
ing strength, so that the only remaining means is to dilute to 
various degrees the one strong quality that can be obtained. At 
first it was sought to effect this by spinning the prepared cotton 
into yarn, and then twisting it into rope or weaving into cloth 
with similar unprepared material, but although this process yielded 
very excellent results, the requisite amount of uniformity in 
quality was not obtained. It was then s ted by Mr. Abel that 
the prepared cotton might be converted into pulp, as for paper 
making, and in that state most intimately mixed with unprepared 
pulp in an ordinary beating engine and then made into sheets of 
explosive paper for small-arm cartridges, or into cakes of any form 
and weight for cannon and blasting charges. This system appears 
to have met with complete success, every shade of intensity can be 
obtained with certainty, and the Messrs. Prentice appear likely in 
a rapidily-increasing business to reap the reward of years of per- 
severing and most intelligent application to this important manu- 
facture. The peculiar advantages of gun cotton are mainly these : 
the manufacture being carried on in the wet state up to the final 
drying is absolutely devoid of danger. Gun cotton, when loosely 
packed, is not violently explosive, it rather burns fiercely. It 
makes no smoke, and consequently does not foul fire-arms, and is 
peculiarly valuable for blasting in mines. Its report, when fired, 
is not so sharp and piercing as that of gunpowder. 


Within the last few years steam ploughing has taken its place 
among the acknowledged triumphs of mechanics, although years 
must elapse before it will come into general use. In cultivating 
by steam power the land can be ploughed to a greater depth, and 
more thoroughly thrown up and disintegrated than is possible by 
horse ploughing, and it can be got over more rapidly, from five to 
nine acres a day being the work of one set of tackle; and in heavy 
ground the evil consequences of trampling by the horses’ feet is 
avoided, and the work therefore rendered less costly. The force of 
this latter advantage will become apparent when we consider that 
four horses drawing a plough make 300,000 footprints to the acre, 
which amounts, in fact, to rolling the land with a weight of one 
and a-half tons per square foot = Be commencing to break it up. 
It has taken many years, much ingenuity, and money, to bring 
steam cuitivation to its present state, and the agricultural commu- 
nity is chiefly indebted to the late Mr. John Fowler and to Mr. 
Howard for the results obtained. 

Three methods of ploughing are in vogue:—l. The steamengine 
is placed on one side of a field round which a wire rope is carried 
and attached to the cultivator at the side furthest from the engine. 
The rope passes one quarter round two fixed and two movable 
pulleys, and draws the implement backwards and forwards abreast 
of the engine, the furrows approaching it at every turn. To avoid 
the great length of rope necessary to go all round the field, it is 
sometimes led diagonally to the movable pulleys, dispensing thus 
with the fixed corner pulleys, and saving about one-fourth the 
rope and attendant rope-porters. 2. The engine travels along the 
headland at right angles to the cultivator, and actuates it either by 
an endless rope carried round a movable pulley on the opposite 
headland, or by a rope the ends of which are coiled on drums fixed 
to the engine, and which alternately pay out and wind it in, the 
bight being round the movable pulley. 3. Two engines travel 
abreast of each other on the opposite headland, and draw the 
cultivator backwards and forwards between them either by an 
endless rope, in which case both engines exert their power on the 
plough simultaneously, or by a single rope, which is alternately 
wound in and paid out by drums fixed to the engines. 

The relative advantages of these systems depend upon circum- 
stances, The first has the merit of extreme cheapness and simpli- 
city, the special plant required being merely a windlass, guide 
pulleys, rope-porter, plough, and rope, any ordinary portable steam 
engine being available for driving. The complete apparatus costs 
about £600. The second system involves the use of an engine 
specially constructed for the purpose, but in other respects is very 
convenient, and the cost not more than £800. The third system 
is the most simple, most quickly got into operation, and capable 
of getting through the most work in a given time; but, on account 
of requiring two engines of special construction, it is also the most 
expensive, the cost of a complete set being about £1300. Great 
difficulty was at first experienced in procuring wire rope strong and 
tough enough to stand the strain and repeated bendings round the 
drums. This difficulty has been so far vanquished that a steel 
rope ‘din. in diameter, will cultivate, under a strain of 3) cwt., 
from 1000 to 2000 acres of land, the cost of maintaining it not 
exceeding 6d. per acre ploughed. 

The method of transmitting the power of the engine to the rope 
was beset with many obstacles, According to one plan it is wound 
on and off two drums, which necessitates the use of a larger 
quantity of rope than will suffice to cover the ground, and the 
folds or coils on the drums, unless well laid, tend to squeeze and 
injure each other. To avoid these evils endless ropes have been 
introduced, and the power communicated to them through the 
agency of pairs of grooved pulleys geared together, around which 
the rope is passed several times; but the grooves wear irregularly, 
and surging, destructive to the rope, takes place. This difficulty 
appears to have been overcome by the ingenious device known as 
Fowler’s “‘clip drum,” which consists of a number of clips set 
round the periphery of a large pulley, and so arranged that they 
close upon the rope in proportion to its pressure, so that any 
amount of grip can be obtained without excessive straining or fre- 
quent bending. One other difficulty attends the endless rope 
system, and that is the necessity of providing for the variable 
width of fields—a variation, too, that takes place more or less at 
every advance of the engine. This has been happily met by 
‘*Fowler’s slack gear,” a self-regulating arrangement attached to 
the cultivator, and which consists of a pair of drums, on which the 
ends of the rope are coiled, and which are mutually connected by 
pitched chains, so that the hauling strain coming on the rope on 
one drum causes it to unwind, and, in so doing through the 
pitched chains, makes the other drum turn five times as much, 
and so wind up the slack, which operation must have reached a 
given degree of intensity before the plough begins to move, ensur- 
ing thus the necessary tightness of the rope. 

In spite of the advantages of the endless rope the winding system 
will probably meet with most favour because it requires less 
machinery, and is therefore less likely to get out of order. 

Owners of steam ploughs contract to cultivate for 20s. an acre to 
a depth not to be obtained by horse power, and make a handsome 
profit out of the work. I may mention that Fowler’s clip drums, 
—r adapted to working railway inclines, travelling cranes 
mines, ac, 
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RAILWAY MATTERS. 

THE journey from New York city to the Rocky Mountains can 
now be made in four days. fe 

Tris pro to construct a railway into Western Siberia, The 

project will be d in the spring. 
Tue late train from the south on Friday ran over @ man named 
Richardson, a brickmaker, and Mr. Craggs, a farmer, near 
Usworth. The former was killed, and Mr. Craggs is not expected 
to survive. : 

Ar the Derby assizes on Saturday, Fergus O'Connor Smith was 
found guilty of placing a piece of wood and two stones upon the 
rails of a branch of the Midland Railway between Derby and Mel- 
bourne. He was sentenced to five years’ penal servitude, 

WirH reference to the extension of the Bombay, —, and 
Central India line to Delhi and Agra, it has been agreed with the 
Government that Wassud shall be the point of departure instead 
of Baroda, and surveys are being actively carried out along the 
whole line. : 

On Sunday a fire broke out in the lamp-room at the Victoria 
tation, Manchester, which extended to the left-luggage room. 
Here an explosion of gas took place, but fortunately without 
inflicting any serious personal injury. The fire was got under 
before much damage had been done. 

Tue tunnel between Edge-hill and Lime-street stations (London 
and North-Western) at Liverpool was temporarily closed on 
Monday, owing to some carriages, which were being shunted at the 
Liverpool end, getting off the line. The accident was fortunately 
unattended with any serious consequences. 

Tue Railway News states that North-Eastern stocks have 
regained their former prices, and it is possible that the satisfactory 
report just issued by the directors will lead to still greater firm- 
ness and enhanced prices, and this will also give a better feelin; 
towards other lines whose accounts compare fairly with those o 
that company. 

THE general meeting of the Western Railways’ shareholders 
association is appointed to be held on the 16th inst., at Exeter, to 
elect a committee and officers for the ensuing year to determine 
on the policy to be adopted by the association for the further pro- 
tection of the shareholders’ property in the Western Railway 
Companies. 

ON Monday night a serious accident occurred at the Manchester 
Victoria station to the 6.15 train to Leeds, on the London and 
North-Western line. An engine ran into the guard’s van with 
such force that the guard was thrown against the end of the van, 
and had his head severely cut. All except the guard were able to 
proceed on their journey. 

It is understood that the arrangements for the reconstruction of 
the board of the Great Eastern Railway are now practically com- 
plete, and the list of directors, as recommended by the committee 
will be made public immediately. We may state that the list will 
include the names of Mr. Watkin and Mr, Turner, and two repre- 
sentatives of the Eastern Union sections. 

TuE proposed amalgamation of the South-Western, London and 
Brighton, and London, Chatham, and Dover lines, is looked on 
with great interest, but fears are entertained that the public may 
suffer the usual consequences of a monopoly. The keeping of the 
Brighton Company’s local trains out of Cannon-street and Charing 
Cross stations excites lively and general dissatisfaction. 

Tue Metropolitan District Railway Company have invited 
tenders for £500,000 six per cent. debentures at noon on the 20th 
instant. This will enable the company to complete that portion 
of the line from Kensington and Brompton to Westminster Bridge 

-about five miles—by Midsummer next, and also to prosecute 
vigorously the works from Westminster to the City. 

THE Great Republic observes that the United States has 38,000 
miles of railway ‘‘rusting out, rotting out, and being laminated 
and shattered in pieces, whilst the rolling stock fares but little 
better.” By adding 4000 miles of trunk road, and by improving 
the management, it is said that ten times the present amount of 
traffic might be carried. It is suggested that the whole railway 
system should be placed to a great extent under Government 
control. 

THE report of the directors of the Indian Tramway Company 
(Limited) states that the result of their negotiations with the 
Secretary of State for India in Council is “that he regretted to 
be unable at present to sanction the extension to Cuddalore of the 
Indian Tramway Company’s Arconum and Conjeveram line on the 
usual guarantee of 5 per cent., as there were other lines more 
urgently required, which must take precedence of it.” 

On Friday Mr. H. Brattle, the station-master at Clapham, who 
has held that office for the last five years, was presented by Mr. 
Baggally, M.P., Q.C., in the name of a large number of passengers, 
with an elegant timepiece and candelabra, in token of their appre- 
ciation of his invariable courtesy and attention in the performance 
of his duties. Mr. Brattle likewise received at the same time, on 
the part of the officials who have served under him, a handsomely- 
bound family Bible. 

On Friday, at the Manchester assizes, a fellmonger, named 
Whittington, brought an action against the London and North- 
Western Railway Company for damages for delay in the delivering 
of goods. In June last plaintiff expressly arranged for forwarding 
1346 sheepskins without delay from London to Radcliffe Bridge, 
paying a specially high rate of carriage. They were not delivered 
at the stipulated time, and the result was that, the weather being 
very hot, they were completely spoiled. For the defence the 
undertaking as regards delivering was denied. It was alleged that 
the goods were delivered as promptly as possible, and also that 
they were damaged before being sent. The jury found for the 
plaintiff -- damages, £119, 

THE Newcastle Daily Journal reports a serious accident on the 
Maryport and Carlisle Railway. For some time it has been usual 
for a train to stop at the Bullgill station every Saturday night for 
the purpose of conveying the colliers enplared at the Rosebank 
Colliery to Maryport, a wagon being attached to the train for this 
purpose. On Saturday night last, between five and six, this train 
was waiting at the Bullgill station, near Dearham, when the down 

oods train suddenly appeared in sight round a sharp curve, and 
before the passengers could be removed from the van, struck the 
mineral train, to which the van was attached, causing a fearful 
collision. A number of the wagons were displaced, many of them 
being precipitated into the river Ellen, which runs close by. Som 
of the passengers happily escaped before the collision, but others 
sustained serious injuries, external and internal, though none of 
the cases have as yet proved fatal. 

A SPECIAL meeting of the Bristol and North Somerset Company 
was held on Tuesday at Clutton, for the purpose of considering a 
scheme of arrangement between the company and their creditors 
filed in the Court of Chancery. The chairman read the scheme of 
arrangement, which was to the effect that the creditors, in respect 
of the purchase of lands and for compensation to the amount in 
all of £4062, should be paid out of the first moneys raised on 
mortgage or bond; that the next preference payment should be 
made to Messrs. B. Piercy and J. G. Fraser, on account of £7595, 
due for 123a. 2r. 15p. of land, of which they were tenants, and 
which land now belonged to the company; that other creditors of 
the company, claiming to the amount in all of £300,000, should 
receive paid up shares to the full amount of their claims. It was 
also proposed that the company should have power to raise on 








NOTES AND MEMORANDA. 


By employing very small tuning-forks the late M. Depretz 
et + a sound corresponding to 38,000 vibrations a second is 
au " 

Fr specimens of pearls are found in the rivers Forth, Teviot, 
Clyde, Earn, Tay, Tweed, and the rivers. of Ross and Sutherland- 
shires. A fine specimen not larger than a pea will bring £25, and 
large ones will command at times as much as £80 or £90, 


THE gold yield of America for the present year ig about as 
follows: — Montana, £2,400,000; Idaho, #£1,200,000; 
£400,000; Colorado, £1,000,000; Nevada, a 000; California, 
£5,000,000, and miscellaneous £1,000,000. tal, £14,800,000. 

THE coal mines of Panama are worked by several English and 
American companies, almost exclusively for the use of the ocean 
steamers of the Pacific. The coal is of a soft, bituminous cha- 
racter, and is much inferior to the English and the Americal Cum- 
berland steam coals. 


Savant fixed the lower limit of sound of the human ear at eight 
complete vibrations; and to cause these slowly-recurring vibrations 
to link themselves together he was obliged to employ shocks of great 
po. By means of a toothed wheel and an associated counter 

e fixed the upper limit of hearing at 24,000 vibrations a second. 

THE coal deposits of Russian America are pr d valueless, 
the mineral being found only in small contorted seams. Iron is 
found in worthless beds of clay, and far up on the Konkon, gold 
may be obtained, but under such circumstances that it is also 
yalueless, being only workable two months in the year, Stains of 
copper have been found cn rocks near Norton Bay, but no ledge or 
seam, 

A GOLD mine in the deep valley of the Alps, near Salzberg, is 
the highest in Europe which is now worked. There are two 
tunnels near this mine entirely surrounded with glacier ice. The 
miners of this region undergo great hardships from exposures, and 
to avalanches, which often sweep them to destruction while going 
to and fro to their work, or while reposing in their cabins on the 
hill sides. It is stated by one authority that there is a locality 
deep within one of the iron mines of Dannemora, where the mass 
of ice is 120 yards thick. 


Coat exists at various localities along the Pacific coast, from 
Russian America to Patagonia, and is now mined to a limited 
extent. But all these coals are of later date than the true carboni- 
ferous, and appear to be the production of periods from the 
jurassic to the tertiary. They are ofall grades of the bituminous 
class, from the mineral pitch, or asphaltum, to anthracite. The 
veins or seams are generally thin and unreliable, and subject to 
the imperfections natural to all coals of recent formations. But, 
under present circumstances these deposits of coal are invaluable 
to the commerce of the Pacific. 





BoertTcEeR has constructed a galvanic battery of such great 
constancy that it retains its activity for several years, and is 
admirably adapted to the working of electric clocks, ringing 
electric bells, and the requirements of electro-metallurgy. Each 
cell consists of a cylinder of thick plate zinc enclosed in a glass jar. 
In the centre of the cylinder is pens a bar of compact coke, and 
the intervening space is packed with a powder composed of a 
mixture of equal volumes of pounded sulphate of magnesia and 
common salt, moistened with a saturated solution of these two 
substances. The salt mixture is moistened from time to time, and 
the zine of one cell carefully combined with the coke of the next, 
according to the usual method. 


THOUGH coal exists at intervals along the entire Pacific coast, it 
is only worked at two prominent points south of California, viz., 
Panama and at the Chilian mines in the northern portion of 
Araucania, The mines in Chili are located at the towns or bays 
of Lota, Lotilla, and Coronel, which lie about 200 miles north of 
Valdivia. The coal area is comparatively extensive, but the seams 
are generally thin and frequently terminate abruptly. Their dip 
is irregular or undulating, and mining operations are conducted 
by both shaft and drift. A considerable coal trade is done there, 
and sailing vessels are constantly being laden for various ports on 
the Pacific, and passing steamers geneveliy supply themselves here. 
The coal is soft, and burns rapidly with great flame and smoke, 
but leaves only a moderate residuum, and makes no clinker. 


THE Paris Presse relates the discovery, in one of the mines of 
Port of an old wheel which was doubtless employed by the 
Romana to raise water in the operation of draining the mine. It 
is well known that the hydraulic works of the Romans surpassed 
in extent many of fhose of modern times. This wheel is made of 
wood, the arms and felloes of pine, and the axle and its supports 
of oak, the fabric being remarkable for the lightness of its con- 
struction. It is supposed that the wheel cannot be less than 
1400 years old, and the wood is in a perfect state of preservation, 
owing to its immersion in water charged with the salts of copper 
and iron. . From its position and construction this wheel is pre- 
sumed to have been worked as a treadmill by men standing with 
naked feet upon one side. The water was raised by one wheel 
into a basin, from which it was elevated another stage by the 
second wheel, and so on for eight stages. 


THE flame which issues from the Bessemer furnace whilst a charge 
is being subjected to the action of air has been found by Professor 
Lielegg, even when a simple spectroscope is used, to exhibit certain 
bright lines that possess a marked prominence over the continuous 
spectrum which forms the background. In addition to the sodium, 
lithium, and potassium lines, which are visible throughout the 
operation, there are groups of lines observed that attain their 
greatest intensity at the beginning. They extend from the sodium 
line to the blue line of strontium, or even further, and divide this 
region of the spectrum into four fields of equal dimensions. The 
end of the first of these, lying close to the sodium line, is recog- 
nised by its bright yellow line, which, by its extraordinary 
brilliancy, extinguishes all other lines in its vicinity. The second 
field is situated in the green-yellow part of the spectrum, and 
contains, in its more refrangible portion, three green lines of equal 
breadth, the third of which is the brightest, and constitutes the 
limit of this field. In the next field are four greenish-blue lines, 
of which the last but one is the most brilliant. These are equi- 
distant from each other, and occupy two-thirds of this division, so 
that between the third line of the second field and the first line of 
the third there is an interval, the breadth of which has only a 
third part of the whole. In the fourth field, removed from each 
other to about the same degree as above, are four blue lines of 
equal width and brilliancy, and in the violet portion of the spec- 
trum no lines were visible, with the exception of the potassium 
line K 6. When the spectrum was at its brightest the spaces 
between the lines of the third and fourth fields became duller, and 
bore the appearance of absorption bands, a phenomenon that 
might be looked for in a flame of this nature. On the side of the 
sodiui line, near to the position of the orange-red calcium line 
Ca a, were two lin2s near together, the limits of which were not 
sharply defined, so that they have the appearance as if a broad 
bright band had been divided in the middle by another of feebler 
luminous power. Towards the end of the process the intensity of 
these groups diminished, and those of the third and fourth fields 
finally disappeared. At last the spectrum has much about the 
same character as it possessed when the operation began. As the 
Bessemer flame consists, for the most part, of carbonic oxide, the 
lines in question must be referred to, this gas; and it may perhaj 
be ible that the regularity of their appearance dures the 





mortgage or bonds £150,040, at rates of interest not di 


6 per cent. perannum. He remarked that they had now a bill in 
Parliament for the abandonment of a portion of their line 
originally intended to go underneath the Great Western and join 
the Midland. They had shortened the route by joining the Great 
Western at another point. He moved the adoption of the 
scheme of arrangement, which was carried unanimously, 





period of activity denoting the commencement of the decarbonisa- 
tion, their increase in intensity during the removal of the carbon, 
and marked decline when the reaction is at an end, may furnish 
valuable data for determining with greater exactness than hereto- 
fore the degree of change at any given time and the point of its 
completion, 
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fire seem to prove totally Tneffiotent when hour of trial 


comes, 

AN iron dealer named Zietger has just died at Berne, leaving a 
fortune of 700,000f. for the foundation of an asylum for 
poor. 

THE shipments of Australian gold during the month amount to 
116,500 oz., namely, 84,000 oz. by the Lincolnshire, and 32,500 oz. 
by the Kent. 

Tue Italian Government, the Florence journals state, has con- 
tracted for the supply of 300,000 Chassepot muskets, to be delivered 
at the rate of 50,000 a year. 

A wax myrtle grows in Louisiana from which berries enough 


may be gathered in a day to make eight gowns of tallow, whichis - 
ow. 


much harder and purer than common ta 

THB committee formed to investigate the Gibraltar and Malta 
shields is re to consist of Sir John Hay (chairman), Mr. 
Fairbairn, Dr. Percy, Professor Pole, Colonel Ward, Sir, W. Symonds, 
Colonel Ayde, Captain Harrison (secretary). 

Ow Friday, in the shipbuilding yard of Messrs. Caird and Co., 
Greenock, the ribs of a new vessel temporarily placed upon the 
keel, were blown over by a violent gust of wind, and in their fall 
killed two men and seriously injured four others, 

THE iron armour-pleted screw steamship Agincourt, 26, having 
undergone sundry minor alterations, was removed on Friday from 
Keyham yard to the Steam Reserve in Hamoaze, where she will re- 
—— until opportunity offers for reducing her masts from five to 
three. 

TaE steamer Boubulina, which blew up several days ago in tho 
Mersey, still continues submerged. The divers have * at work, 
and one 100)b, Armstrong gun has been recovered, but in con- 
sequence of the heavy sea in the river the operations have been 
seriously impeded. 

By direction of ‘the Duke of Cambridge a class has been formed 
at the Royal Engineer establishment, Chatham, for the instruction 
of the non-commissioned officers in architecture and architectural 
drawing to qualify them for filling the appointments of foremen of 
works at the various Government offices. 

A DI TRESSING accident occurred at the Sheepwash Mill, belong- 
ing « Messrs. Ashton, Brothers, Stockport, on Monday. A man 
named Rowland Brooke, formerly the head of the sanitary depart- 
ment of te corporation, was taken in by the “ devil,” a machine 
used in the blowing room, and torn te pieces. 

AN explosion occurred in the powder works of Messrs. Diskwe 
and Co,, near Lake Windermere, on Saturday morning, by which 
three men were killed, and three others seriously inj One 
of the men who was killed was the only person who could have 
thrown any light on the cause of the explosion. 

THE Food Committee of the Society of Arts have the subject of 
more food markets under their consideration. At their meeting 
on Saturday last it was determined to collect information on this 
head, with a view to promote the establishment of additionai 
facilities for the supply of food to the metropolis. 

THE Pontifical troops are to be armed with the Spencer breech- 
loader ; but a commission is to proceed to England to examine the 
English arms of precision. The commission, which is composed 
of French and Belgian legitimists, will include Messrs. Benoit 
d@’Azy, De St. Priest, De Keller, and De Hemptine. 

THe French navy now consists of 123 sailing ships, and 344 
steamers. Of the latter forty-four are ironclads, 187 screws, and 
113 paddles. These 467 ships are of 92,571-horse power and carry 
6784 guns. Besides these, thirty-two ships -sixteen ironclads, 
fourteen screws, and two sailing vessels, are now being built for the 
Gover nment. 

Ir is proposed to make a new street from the New Kent-road, 
across the Dover-road, Kent-street, through St. e's New- 
town, into Tooley-street. This will break up a colony of the most 
desperate thieves and other birds of prey, atacost of nearly £20,000, 
to be borne by the parishes of St. George-the-Martyr, St. Mary 
Bermondsey, and St. Mary Newington. 

TuE reduction of wages by about 10 per cent., proposed by the 
ironmasters of the ee will not be agreed to by the men so soon 
as was expected. The subject has apparently been amicably 
arranged on the Tyne, but at Stockton and Middleshorough-on-the- 
Tees most of the employers have had interviews with their men, 
and they decline to accede to the proposal. 


THE survey of the Thames sewer outfalls made in June showed 
near the northern outfall a space of more than forty acres, and 
near the southern outfall about 120 acres of the bed of the river 
covered by a deposit varying in depth down to 7ft.; the deposit 
has been traced for above a mile, and might be followed further 
down the river, though in decreasing amount. 


Notice has been given at the Atlas and Cyclops Works, Sheffield 
(Messrs. John Brown and Co., and Charles Cammel and Co.), of a 
reduction equivalent to 10 per cent. We understand that, in the 
face of the present depression in trade, the reduction will be ac- 
cepted by the men. At the Parkgate, Midland, and Milton Iron- 
works notice of a reduction of from 10 to 12 per cent., has been 
given. 

On Sunday, December 2nd, the tide flowed at Hammersmith in the 
first place until 5 o’clock, a.m.; it then ebbed until half-past 4 p.m. ; 
and then became flood again until half-past 6 p.m. This unusual 
occurrence was, however, greatly exceeded in its remarkable 
character by the tide of Saturday, the 7th inst., when two flows 
and one ebb occurred between midnight and 11 o’clock in the fore- 
noon. 

From South Bergen, New Jersey, we have a story of a terrible 
explosion of nitro-glycerine. The foreman of a pre of ‘en engaged 
in blasting, desiring to accelerate the drying of a can of the com- 
pound, thrust into it a red-hot poker. Nine men were torn to 
pieces—beheaded, disembowelled, &c.; several wooden buildi 
were twisted to splinters ; a leg was torn from a woman working in 
a house fifty yards from the point of the explosion. 


NOTWITHSTANDING the praiseworthy exertions of the es- 
ter and Salford Sanitary Association to improve the health of the 
capital of the manufacturing industries of England its hygienic 
condition is still unsatisfactory. If the death rate of Manchester 
—36 per 1000 of population—and that of London— r 1000— 
recorded last week by the Registrar-General, contin at those 
rates for twelve months, then at the end of that period 3000 more 
deaths would be registered in Manchester than in London in pro- 
portion to their respective populations. 

THE advantages proposed to be derived by the transference of 
the telegraph system to the Post-office authorities will be lergely 
shared the inhabitants of London and its districts. For 
appears that, according to returns collected in 1865, the London 
District Telegraph Company had at that time eighty-three stations 
open to the public, from which, during the year, a total of 
thi6,272 messages were sent. But there are at the present time no 
ess than 419 receiving houses and sorting offices belonging to the 
Post-office in the town tty BR so that gain 

as to offices in the alone will be fivefold. 
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THE SOPER RIFLE. 


Tue rifle invented by Mr. W. 
Soper, of Reading, and 
in Figs. 1 and 2, was one of the 
number sent in for the recent 
competition at Woolwich, and 
was rejected on the ground of 
“complication of breech arrange- 
ment.” In this rifle the breech- 
piece is formed of'f{a block of 
steel R, working freely up and 
down in a vertical slot at the 
rear of the barrel, and secured te 
a lever fixed at the bottom of the 
lock, which is placed in the centre 
of the stock. The striker J is 
mounted inside the breech-piece, 
and works easily, without any 

ring. The cock is also secured 
to the breech lever in such a 
manner that the breech-piece and @ 
cock are worked simultaneously. 
The attachment is effected by the ‘ 
swivel H, furnished with a pro- ; 
jection and recess for working the 
extractor L, so that the one move- 
ment of drawing down the lever 
opens the breech, cocks the piece, 
and throws out the cartridge case. 
The trigger A is mounted on the 
lever, and has no connection with 
the scear E until the breech is 
placed home, and thus the rifle 
cannot be fired until the safety 
catch B is pressed. For cleaning 
purposes the lock and breech- 
piece can be removed by with- 
drawing a couple of screws. 
Fig. 3 shows a section of the 
rifling, the calibre being that of 
the service rifle. 

The trials of this rifle at Wool- 
wich were satisfactory. For 
rapidity twelve rounds were fired 
in thirty-nine seconds with three 
mis-fires; the mean deviation of 
eight shots fired for accu 
from a shoulder rest at 500 yards, with Boxer cartridges, No. 3 





| they were perfectly correct in doubting the value of the safety 


pattern, was 2°30ft. Many excellent results have also since | catch as a substitute of the ordinary half-cock. Mr. Soper has 
been obtained. Nevertheless we cannot but agree with the | expended a great deal of ingenuity, and has produced a weapon 


committee that the mechanism of the breech and lock is too 
complicated for a purely military weapon, and, moreover, 


that | 


which gives good results, but we think it cannot be denied that 
it is unsuitable for the use of the soldier. 
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Amonest the hundred and three weapons which were rejected 
at the preliminary trials at Woolwich during last summer was 
one known as the Carter and Edwards’ rifle. The reasons which 
placed it amongst the rejected ones were that three misfires 
occurred, and the extractor failed to draw the case of the fifth of 
the nine cartridges fired. Since the time of those trials, how- 
ever, the inventors have improved the arm, as illustrated in the 
accompanying engraving, which shows at Fig. 1 a longitudinal 
section of a portion of the rifle, showing the breech arrange- 
ments, with the chamber open for receiving a cartridge; and at 
Fig. 2 a separate view of the breech bolt, showing the extractor 
and the method of working it. The arrangement consists of a 
breech-closing bolt a, which slides in a recess in the rear of the 
barrel, being moved by a short 
handle. This blockcarries within 
it the piston or striker, but in 
other respects is solid. The 
striker is free to move backwards 
and forwards in the block, having 
no springs either to actuate or 
retard it. An extractor 5 is 
fitted in a bayonet slot in the 
side of the breech-bolt, the pro- 
jecting portion extending beyond the face of the bolt, so as to 
lay hold of the rim of the cartridge case. The arm of the ex- 
tractor slides in a groove c, which is cut in the side of the 
loading chamber. The bayonet joint, as will “be seen from 
Fig. 2, admits of the bolt being partially turned before being 
drawn back; as it is withdrawn the extractor brings out the 
empty cartridge case, which is rapidly ejected. The scear ar- 
rangement is of novel construction ; d is the scear spring, e the 
scear, f the main spring, g the swivel, and / the hammer, which 
works in a recess in the stock. The rear end of the bolt has a 
projection j, against which the hammer strikes should it be re- 
leased before the breech is entirely closed. The rear of the 
barrel is covered by a metal cap &, under which the bolt slides 
when drawn back. In loading the operator has to drop the car- 
tridge into the breech without pushing it into the chamber, the 
breech-bolt performing this operation while closing the breech. 
But this supposed advantage we think might, under some cir- 
cumstances, be the very opposite. Suppose that the striker 
became rusted or fouled, say by the escape of gas through a 
burst cap or a split cartridge, and is consequently stiff in its 
action, then we should probably find that a premature explosion 
would occur through the contact of the striker with the cap 
while forcing the cartridge home. To prevent the gun being 





accidentally fired whilst loaded a safety bolt i is provided, which 
works in the slot of the scear, and locks the gun by being pushed 
towards the muzzle. Many reports of trials of this rifle have 
been circulated through the press, most of them showing good 
results, but it is only fair to state that the trial recently reported 
as having been officially conducted at Hythe with the Chassepot 
as a comparison, was not exactly what was represented. We are 
in a position to state that these experiments were conducted 
simply for their own satisfaction by two officers then at the 
School of Musketry, and were not in the slightest degree official. 





METROPOLITAN STREET TRAFFIC. 


THE dangers ofjthe streets, and how to abate them, have fur- 
nished for many —= pasta Le agp problem to the authorities, 


and the lapse of time unhappily only brings increased perplexity 
instead of a clear view to a satisfactory culation. Many expedients 
have been suggested, and a few have been tried, as iatives, 


but, notwithstanding these, street accidents increase in number, 
the blocks become more numerous and inextricable, the duties of 
the police more arduous, and the power of progression more slow 
and uncertain to vehicles and pedestrians alike. It was expected 
that the extensionjof railways Citywards, and from one part of the 
———— district to another, would ease the thoroughfares of 
both foot a and vehicles, but the railways have only 
increased the number of both. There are great improvements in 
progress at present, however, from which a degree of relief may 
reasonably expected. The great artery, vid Holborn and 
Oxford-street, will doubtless flow more freely on the completion of 
the viaduct. The other crowded thoroughfare, vid Ludgate-hill, 
Fleet-street, and the Strand, ought to be appreciably relieved on 
the completion of the Thames embankment, and the opening of 
its splendid roadway, and of the extension of the Metropolitan 
Railway under it; but, notwithstanding these anticipated a 7 
tions of traffic, the quarternion of policemen will still be needed 
at the formidable crossing at the bottoms of Ludgate-hill and 
Fleet-street; it will still be necessary that these eminently useful 
functionaries exercise the authority which they wield now with 
so much credit to themselves and advantage to the public. It is 
literally true now-a-days that a foot passenger between St. Paul’s 
and Temple'Bar can only accomplish the short journey by the help 
of the traffic- ting policeman, who authoritatively bars the 
of vehi whether they are dust carts, cabs, omnibuses, 

2 ~ en’s o_o \y brn the successively accumulating knots 
of foot passengers have across, 
The and safe means of crossing thoroughfares by foot 





mgers has always been, and probably always will be, a difficult 
| element in the street traffic problem. One of two things is indis- 
pensable to freedom of passage and safety—(1), a roadway inde- 





of vehicular traffic; or (2), a great diminution in the 
2 SS The expedients = Mn 
making subways for passengers at crossings have 
been discussed for above twenty years, but nothing has come of 
schemes are i in many situations, 

we must come to the adoption of one or 
dimensions and character 


——— peg ee or eee 
2 ‘wood, e Commissioners 0: 
The beidges woot uire to be 18ft. clear of the 
to be strong enough to sustain 


—against about 19ft. for the bridges, and in favour of that mode. 
A disadvantage and —_— construction of subways would 
be their interference with sewers, which they would, in many 


cases, cut through. The sub would also, of course, require 
to be lighted with ee perpetually.” But the provision of bridges 
or subways is not before the public at present, and as for the 
diminution of vehicles, there is no project in view that we 
know of other than the ane adoption of street tramways, 
for which a bill is to be brought forward in the ensuing session 
of Parliament. The omnibuses in the streets of London are, as 
regards comfort, not to be compared—in fact they are in contrast 
with, the tramway carriages we have seen. Notwithstanding the 
miserable character of the accommodation provided, the omnibus 
fares are being raised, for the reason, or on the pretext, that horses’ 
corn has advanced in price. The tramway carriages are guty 
superior in size, ventilation, light, ease of motion, and comfort, to 
London omnibuses and London “ four-wheelers,” a large number 
of which — would certainly run off the road whenever they 
were adop’ They would carry a larger number of passengers 
in fewer vehicles, with much greater celerity, and at a lower 
fare than the street vehicles now in use, upon which almost any 
pene 2 would be an improvement. But meantime we have neither 
foot-bridges or subways for foot pg nor tramways to 
diminish the number of vehicles, but we have got, as the last 
attempt to abate the dangers of the streets, and to facilitate the 
passage of the living streams, a Metropolitan Traffic Act, which, 
among other curious provisions and powers over and about 
omnibus drivers and conductors, cabmen, wagon drivers, commis- 
sionaires, and messengers, shoe-blacks, “‘ live sandwiches,” and stra; 
dogs, gives to the Commissioner of Police the power, and, ind 
imposes upon him the duty, of attaching certain placards to ~~. 
posts in the principal thoroughfares, vide Cheapside et passim. It 
certainly seems anomalous that the poor peripatetic advertisers 
with their boards should be “‘put down” by the commissioner, 
and that he himself should display his placards in situations 
where passengers must ‘“‘move on,” in utter disregard of his 
announcement, or must in a couple of seconds, if they stop to 
glance at it, completely block the footway. It is true that those 
whom it may concern may come out with lanterns some time 
near midnight and read the notice, but to do so during business 
hours is next to impossible. 

The new Act, which came into operation on the first current, 
gives power to the Commissioners of Police, and the Commissioners 
of City Police, with the pare of the Secretary of State and the 
consent of the Mayor and Alderman, to make regulations with 
respect to the route to be taken by carts, carriages, and other 
vehicles, to stop them in their passage; and generally to alter, 
vary, or annul, existing, or to enact new regulations, from time to 
time for the guidance of the traffic. A favourable gene is 
thus afforded for the adoption of some of the valuable practical 
suggestions which were offered by Mr. J. P. Knight, superintendent 
of the South-Eastern Railway, to the select committee of the 
House of Commons last year, on London traffic regulation. A 
prominent feature in Mr. Knight’s plan is the adoption at the 
intersections of crowded public thoroughfares, and at authorised 
public crossings in long streets in addition, of a modification of the 
system of semaphore signalling in use on railways. At the inter- 
section of two main thoroughfares, say at the bottom of Ludgate- 
hill, before referred to, he would place four signal posts 25ft. to 
30ft. high, of an ornamental character, two for the guidance of the 
drivers coming from each of the four streets. 

The signals, which would be seen at a considerable distance in 
each street, and would thus be of great utility in regulating the 
pressure at the crossing, would consist of two arms, each taking 
two positions, the horizontal for danger or stop, and the slope at 
an angle of forty-five, for caution. At “ee the signals would be 
given by a lamp, let into the upper part of the pillar, which would 
show spectacle discs of red and green as required. The whole of 
the signals could be worked easily and correctly by a single con- 
stable, who might occupy a small platform elevated above the 
pavement if a. The signal posts might be made useful as 
well as ornamental by having clusters of gas lights at a proper 
height. The foot-crossings, at places where there are no intersect- 
ing streets, and streets closed, or partially closed, for repairs, could 
be —— effectively by modifications of the same system; and 
its adoption to the supercession of the wisp of straw dangling in 
a rope during the day, and a dismal smoked lantern at night, 
would certainly be more creditable as indicative of the taste and 
resources, in such a case, of the first city of the world. In con- 
nection with driving Mr. Knight suggests that all drivers of vans, 
carts, or other vehicles, which work regularly in the streets of 
London, should have a certificate of character and fitness. 

If London were the United Kingdom as Paris is France, if we 
had an autocrat in power and an Imperial purse to draw from, the 
protracted debates about street ic, the evidence collected by 
the committees, the pottering palliatives adopted from time to 
time with inappreciable results, would all be cast aside, and the 
known remedy would be applied, viz., the construction of twenty 
or thirty miles of new boulevards, intersecting London in different 
directions, each wide enough (not for the rapid passage of troops 
and artillery only), but for two lines of vehicles passing in each 
direction, one on each of the lines fast, the other slow, with a 
clear space the width of the widest vehicle along each side—that 
is, a width for six lines in all. A considerable instalment of such 
@ gigantic improvement might be obtained quickly by a few com- 
paratively small removals—in one p) of churches without con- 
— attached, and in others of buildings of somewhat greater 
utility and value; in the case of Temple Bar, again, of a building 
that is neither useful nor ornamental. Butit is a greater work for 
London authorities to remove the Middle-row of Holborn, or to 
apply a specific remedy to the chronic gorge of traffic at the 
Poultry than it is for those in Paris to make a noble highway, 
lined with lofty, noble-looking, and substantial buildings, right 
across Paris, from the fortifications on one side to the opposite 
quarter. We do not fear street barricades in London, but we do 
wish to get along; and certainly, as regards getting along in the 
streets of the capital, they do manage these things better in 
France. 








THE hopes of Dr. Livingstone’s safety have been strengthened 
by intelligence received this week. 

HEINKE’S APPARATUS.—It appears from intelligence received 
from St. Thomas’s that Heinke’s patent divi apparatus 
was at work on the wreck of the steamer Colombian, and that 
there was some reason to hope much of the cargo, which is valued 
at £200,000, would be recovered. At the time of the hurricane a 
large number of divers were engaged in raising the floating dock, 
which by some accident was under water, and these are now em- 
ployed on the Colombian and other sunken vessels. 
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A NEW SURVEYING INSTRUMENT. 

AN officer of the Belgian army, Lieutenant Van Hecke, has 
lately invented a small instrument bining the principles of the 
reflecting semicircle and the stadia, which appears to possess many 
advantages over any instrument of the kind yet devised, and is well 
deserving the notice of military men. 

The theory of the instrument and the method of using it are 
thus given by the inventor in the Journal de Armée Belge for 
November :— 

“It is constructed of metal or of hard wood, it is twenty centi- 
metres in — when open, and fifteen in length by seven and a- 
half in breadth when closed. At the extremity of one of the arms, 
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FIG.I. PLAN. FULL SIZE. 
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and perpendicular to the plane of the instrument, is fixed a 
mirror A, the upper part of which is unsilvered; this mirror forms 
an angle of 45 deg. with the longer side of the arm. The other 
extremity of the arm receives the pivot of the movable piece B, on 
which is fitted a second mirror & the ro movement of this 


mirror round its 4 maga is communicated through the medium of the 
er arm of the instrument. The position of B is 


screw D to the 
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so fixed that the 
by the mirror C. 


at an object Z on 





le thus described is double that described 
en the instrument is closed to the 0 on the 


graduated limb E the two mirrors are parallel, Both arms are 
graduated in millimetres, one of them carries a semicircle E, the 
other a vernier F, forthe determination of the angles, and table of 
multipliers for the valuation of 
instrument is based on the optical principle that rays of light are 
reflected from plane mirrors at — equal to those of their 
incidences, When the instrument is closed, and 


The construction of the 


the observer looks 


the hori the plane portion of the 


rizon, 
fixed mirror A, this object and its reflection from the mirror C will 
appear in a eee i line in the centre of A, the observer’s 
eye being at Y, Fig. 2. If, however, the mirror C be turned ever 















so small a quantity the object seen directly will no longer be visible 


ang’ 
by an observer at Y 


by reflectio: ter So cae incidence d, 3, 
J le of reflection will 


so small that it carry 


the mirror A, but in the direction c. a Ss 





t 
Sapien poy surface of the mirror O, 
engle equal to of their incidence towards X; an object in the 


latter direction will consequently appear to coincide in te 
mirror A with another viewed directly through its upper portion. 
These objects will of course form an angle at Y—the observer's 
station—double that described by the mirror C. But we have 
already stated that the movement of the latter causes the shorter 
arm of the instrument to describe a like angle, consequently the 
angle at Y may be read off with the vernier, and also laid off with 
the instrument itself, as with a semicircular protractor.” 

The inventor gives some further instructions respecting its appli- 
cation to the measurement of horizontal angles which need not be 
oa It may also be used in measuring vertical angles and in 
levelling. 

To find the angle of elevation above the horizon of any object 
two methods are available :— 

. The instrument may be closed and the object viewed in the 
mirror A, both directly and by reflection; a small plummet which 
—- from the centre of the circle will then cut off the angle on 
the arc. 

2. The instrument is held so that the line of the horizon may 
be ascertained by the reflection of the plummet in the mirror A; 
the angle is then measured by the reflection of the object in both 
mirrors. 

“To determine the distance of| any inaccessible object we first 
measure a certain number of paces in a direction at right angles to 
it, then looking in the direction (C Fig. 4) we measure the new 
angle B; on the arm of the instrument will be found the corre- 
sponding number, which, multiplied into the distance measured, 
will give the distance sought. 

The “stadia,” with which the instrument is also wave 
serves for the determination of the distances of inaccessible objects 
of which the heights are unknown (Fig. 5). 

“It consists of a concave lens (those used for tel 
Nos. 20 and 30, are very convenient) divided into halves, one 
sliding over, or rather along the top of the other. When the 
pieces are as before separation, an object is seen 
them as if the lens had not been cut, but when one is moved this 
is altered—two im appear on different levels, that on the left- 
hand glass being higher than that on the right. In order to ascer- 
tain the distance o’ a object, we have therefore to hold the in- 
strument vertically ide the movable of the lens along 
until the top of the object seen in the right-hand glass corresponds 
with the bottom in the left-hand one; the distance may then be 
read off on the annexed scale.” 

sare cimpliciy end. portability, buh thes, os on enguler sastra- 
secure simplicity an ili ti as an i - 
ment, it is susceptible of as much exactitud pecially if used 
with a stand-—as the best instruments now employed. The instru- 
ment serves also as a plain scale, square, protractor, &c. 








THAMES EMBANKMENT, SURREY SIDE. 


We have great pleasure in presenting our readers tliis week 
with illustrations of the works on the Surrey side of the river, 
extending from Westminster Bridge to Gun-house-alley, in the 
parish of St. Mary’s, Lambeth. The plan we give so clearly 
defines the locality of the works that it needs no more comment 
from us further than to say that on thie embankment will be the 
site of the new St. Thomas’ Hospital, and where the well-known 
potteries stood, will, in the short space of twelve months, be a 
promenade. The engineer of these works, as well as of their 
Middlesex counterpart, is, we need hardly say, Mr. J. W. Bazal- 
gette, and his resident engineer Mr. Grant, the well-known author 
of “Cements.” The contractor is Mr. William Webster, and his 
representative Mr. B, Cooke, M.S.E. Before we to 
describe the works at length we may state that the work- 
manship is admirable, both in design and execution; the 
Thames embankment (south) reflects great credit on every one 
concerned, from Mr. Bazalgette downwards. On the part of the 
contractor, the plant and material supplied are really something 
stupendous—timber by the thousand tons, bricks by the million, 
granite brought from Ireland, Scotland, Devonshire, the Channel 
Islands, and even from France. The magnitude of the works 
will be best realised by our readers when we say that there are 
140,000 tons of wrought and moulded granite ready on the 
ground, almost sufficient, one would suppose, to build the tower 
of Babel. The bricks and cement are manufactured at 
Burham-on-the-Medway, by Mr. Webster, and, tested strictly | 
Mr. Grant prior to their being used. The lime used is “ W: 
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with it, and clean Thames ballast, and nothing can be better. 
The contract comprises the construction of 4300ft. lineal of an 

embankment-wall, with a landing-stairs at Westminster Bri 

as shown in the plan. The mode adopted was to form a coffer- 


| was dredged out of 


dam at a distance from the site, pump it dry, and then excavate | 


for the foundations. The works were commenced at the bridge 
end, and for a length of 1200ft. are carried out, as shown in section 
and elevation with brick backing, and forafurtherlength of 1200ft. 
the backing is of concrete, laid in courses to correspond with the 
facing, in the same manner as rubble masonry backing is applied to 

masonry. The foundations were carried down uniformly 
toa depth of 17ft. below ordnance datum, or 34ft. below the 
base course of the wall proper. They were then filled in with 
Portland cement concrete, and the brick footings laid. The 
brickwork is laid in courses radiating from the centre of the 
curve of the face of the wall, solidly bedded and bonded with the 
granite facing, and simultaneously brought up. The wall is 
faced with granite down to a level of 7°05ft. below datum line, 
and is finished with a handsomely-moulded parapet of the same 
material. The stones are laid in courses, in alternate headers 
and stretchers. There are cut-stone lamp pedestals set in the 
parapet at equal distances apart, in rear of each of which is laid 
a block of cement concrete. | 0 these blocks moorings rings will be 
secured by wrought iron tie bars 24ft. by #ft. by 17ft. in length, 
the rod being fastened by a nut in rear of the block on a cast 
iron washer plate. There will be sixty lamp pedestals in the 
4300ft. of wall, having a cast bronze lion’s head on each, with a 
cast and hammered gun metal mooring-ring attached. The lion’s 
heads will weigh 4 cwt. each. 

The landing-stairs at Westminster Bridge are to be formed by a 
descent of steps from the level of the footpath over the bridge 
down to the level of the proposed promenade footing imme- 
diately in rear of the parapet wall; also in connectiun therewith, 
and between these steps and the river, a double flight of landing- 
stairs has been constructed, which we shall illustrate and 
describe in our next impression. 

Between the positions Qand R on our map there will be two 
subways constructed to supply a means of communication 
between the potteries adjacent and the river. The sections 
show the arrangement very. clearly: each subway is to be 
12ft.’ in width, and to be formed of vertical retaining walls on 
either side, built of brickwork in cement, with footings bedded 
on Portland cement concrete 2ft. in thickness. Each subway 
will be covered by cast iron girders and plates, bedded in cement 
upon a continuous capping of Bramley Fall stone, laid in cement 
on top of brick walls—the stones squared at the joints 
and dressed on three faces. The plates will be bolted together 
and to the girders with jin. bolts, and the joints between the 
plates and between the girders and plates caulked with iron 
cement. Under the area of the intended footways the plates 
will be omitted, and 4in. York landings laid directly ou the 
girders in cement. The carriage road over the subway will be 
formed of elm blocks 5ft. by 5ft. and 6in. deep, laid and bedded 
in a 2in. layer of sand upon Portland cement concrete, laid on 
top of cast iron plates, 

The floor of this subway will be paved with 3in. Yorkshire 
landings, bedded and jointed in cement upon the concrete bed 
before referred to. Stagings of elm will be erected within and 
on either side of the subway, the framing of which will be of the 
following scantlings:—Standards, 9in. by 6in.; diagonals, 6in. by 
6in.; and sleepers, 9in. by 6in. Each staging will be floored with 
3in. planks, and spiked on to longitudinal sleepers. The upright 
pieces are to be bedded on blocks of Bramley Fall stone 1ft. 6in. 
by 1ft. 6in. by 12in. in thickness, recessed to receive the timber 
foot, and the trench which receives the stone will be filled in 
with cement concrete. 

A tramway will be formed on platforms on eitherside of the sub- 
way for the entire length, each tram comprehending three lines 
of rail—a central one of channel iron, to weigh 6 lb. per yard 
run, screwed to a 3in. planking, and bent or turned up at each 
end of subway, and two others fixed to a gauge of 2ft., and 
furmed of longitudinal timber 14in. and 2in., with jin. plate of 
wrought iron screwed to the inside face of each. The two plat- 
forms, with the tramway thereon, will be carried into the river 
13ft. beyond the face of the embankment-wall, and supported at 
the river end on four elm piles 12in. by 12in., driven securely 
into the bed of the Thames. The space between the two plat- 
forms from the river extremity to the face of wall of the embank- 
ment will be covered by a similar platform, but framed and 
made in halves, and hinged, so as to fold back on fixed platforms 
at the sides. At the further, or land side of the intended road- 
way, the subway and platforms will be extended a distance of 
10$ft. beyond the 60ft. width of roadway, and a return retaining- 
wall built. 

In addition to the two subways above described there are to 
be two others, each 20ft. wide, constructed as before described, 
the timber platforms for trams being of the same thickness, but 
the paving of floor and covering way over subway will be 8it. 
wider than in the previous case. The girders over subway also 
having a longer bearing will be increased in scantling or number, 
as the case may be. 

Further still, two other subways will be constructed under the 
roadway proper of a width of 12ft. each, one situated at Ferry- 
street, near the point Q on plan, and the other adjacent to 
White Hart Dock, near points R, S on plan, the latter being in 
substitution for the existing Draw Dock shown on the plan. 
Both these subways will be almost similar in construc- 





tion to the foregoing, except that they will have no 
timber platforms or trams; and the flooring, instead of 
York landings, will be of Aberdeen granite cubes, 4in. wide and 
Tin. deep, laid in courses upon a bed of cement concrete 12in. 
deep, and grouted with lime. The length of subway at White | 
Hart’ Dock will be 65fc., and that «+ Ferry-street 110ft., 
measured from the back of parapet of embankment wall. The 
footings of the retaining walls on each side of these roadways 
will be stepped to correspond with the incline, the brickwork 
being 2ft. at the base, and carried up an average thickness of 
lft. 104in. to a level of 16ft. above datum line. The length 
abutting on Princes-street will be finished by a brick parapet 
l4in. thick, and capped with Yorkshire stone coping 6in. thick 
and 18in. wide, weathered and throated, the top of this coping 
standing 21ft. above ordnance datum. We must reserve for our 
next impression a description of the steps at Westminster, the 
ventilator, &c., partly shown in our double sheet. 








THE INSTITUTION OF CIVIL ENGINEERS. 
December 3rd, 1867. 
JouN Fow eR, Esq., President, in the Chair. 

THE first paper read was, *‘ Description of the Victoria Bridge, | 
on the line of the Victoria Station and Pimlico Railway,” by Mr. 
'W. Wilson, M. Inst. C.E. 

It was stated that this bridge crossed the river Thames about | 
150 yards to the eastward of the suspension bridge, at a point 
where the width of the waterway between the embankment walls 
was 740ft. It consisted of four segmental wrought iron arches, | 
each having a span of 175ft. at the springing, with a rise of 17ft. | 





crossing the Grosvenor-road, and on the southern shore there was 
a corresponding opening of 65ft. span, crossing the wharves of 
the Brighton Railway Company. In the first place the gravel 
e bed of the river, down to the clay sub- 
stratum, fora breadth of 100ft., and ex ing across the entire 
width of the water. Cofferdams, constructed of two rows of 
whole timbers, waled and strutted in the usual manner, were 
then driven 4ft. below the level of the intended foundation. 
When the enclosed area was cle of water the clay was 
excavated to a depth of 40ft. below Trinity high-water level. 
The space to be occupied by the foundations was next surrounded 
by permanent sheet piles driven to a depth of 8ft. below the 
lowest foundation level. Within this sheeting a bed of cement 
concrete, 4ft. in thickness, was formed, and on that the masonry 
of the piers was commenced, the concrete afterwards carried 
up to the top of the sheet piles round the entire circumference of 
the piers. From the footings up to the level of 4ft. below low 
water the piers were built entirely of brickwork in lias mortar ; 
thence to high-water level they were faced with rock-faced 
Portland roach stone, with one through course half way up. The 
core, or backing, was composed of pavior bricks, set in mortar, 
and the cutwaters, caps, springers, and other masonry above high- 
water, were of Bramley Fall stone. The width of the piers at 
the springing line was 12ft. 4in., and from the extrados of the 
arch to the level of the cornice the width was 10ft. 

The superstructure of each of the four principal openings con- 
sisted of six wrought-iron arched girders, springing from cast-iron 
bed-plates fixed to the masonry. Horizontal girders, resting on 
the piers and on the abutments, and rivetted to the arch near the 
crown, formed the longitudinal bearers for the roadway. The 
spandrils, or intermediate spaces between the arched ribs and the 
horizontal girders, were filled in with a wrought-iron framework 
radiating from the arch; and between the horizontal bearers cross 
girders for carrying the roadway were fixed at distances averaging 
about 3ft. apart. 

A detailed description was then given of the ironwork of one 
of the principal spans, that of the others being precisely similar: 
from this it appeared that all the six ribs of which each arch was 
composed were alike in construction, but varied in sectional area: 
they were I shaped, the top and bottum tables and the central 
web being composed of flat plates, connected together longi- 
tudinally by angle irons, and vertically by T iron stiffening pieces. 
The two middle ribs, which might each have to carry half the 
load on one line of rails, had each a sectional area of 80in.; the 
ribs intermediate between these and the outer ribs had each a 
sectional area of 71‘2in., while the sectional area of each of the 
face ribs was 53°4in. The horizontal girders were continuous over 
the entire length of the four principal openings, and in the centre 
of each pier a stiff expansion joint was provided, for the purpose 
of equalising the strains under different temperatures. The 
joints were made and the bolts screwed up at a mean temperature 
of 60deg.; and the girders, which rested on bed-plates on each 
side of the open joint, were perfectly free to expand or contract, 
the continuity of strain being always preserved by the elasticity 
of circular vulcanised india-rubber washers, two such washers 
being provided to each bolt. 

A segmental cast iron shoe was bolted to the end of each rib, 
und rested in a corresponding concave bearer, working loose in a 
cast-iron frame fixed to the masonry, and provided with wrought- 
steel keys and cotters, for adjusting the arched rib in position. 
By this arrangement the whole compressive strain was distributed 
over the entire sectional area of the arch, whatever the state of the 
temperature. Each pair of ribs and horizontal bearers were connected 
together, so as to form, as it were, the two into one box-girder. 
In addition, there was a complete system of vertical and trans- 
verse bracing and strutting to both the girders and the spandril 
filling. 

The total cost of the bridge, including the land arches and 
abutments, was about £84,000. The superficial area of the road- 
way, between the parapets, being 31,690ft., the cost per square 
foot was £2 13s.; while the total length being 930ft., the cost per 
lineal foot was £45 3s. Only twelve months were occupied in the 
erection of this important structure. 

The works were designed by Mr. Fowler (President Inst. C.E.), 
and were carried out under his supervision by the author. Mr. 
John Kelk, M.P. (Assoc. Inst. C.E.), was the contractor, and the 
ironwork was sublet to Messrs. Bray and Waddington; the 
wrought ironwork was supplied by the Monkbridge Iron Company, 
and the cross girders and angle irons by the Butterley Company.: 

After the arches were erected and the supports were removed 
the ironwork was subjected to severe tests, by loading each arch 
with a moving weight of 350 tons, placed on the two lines of way, 
being equal to a load of one ton per lineal foot on each pair of 
rails. Commencing at the north end, the load was placed on the 
70ft. openings, extending over the abutment up to the centre of 
the first arch; the deflection of the 70ft. girders was 0°48in. in 
the centre, the greatest deflection of the arched rib was 0°58in, at 
a point 60ft. from the abutment, and 0°38in. at the crown, and 
the horizontal girder showed a deflection of 0°72in. at 60ft. from 
the abutment; while a rise was produced in the adjoining arch of 
0'12in. at the crown, the third and fourth arches showing no 
movement. The load was next moved over the entire span of the 
first arch, when there was a deflection of 0°7lin. at the crown, 
and of 0°56in. at points 35ft. on each side of the centre; at the 
same time the deflection of the horizontal girder was regular 
throughout its entire length, commencing with 0 over the piers 
and increasing gradually to O‘7lin. at the centre; the adjoining 
arch, which was unloaded, showed a rise in the centre of 0*lvin., 
and at 30ft. nearer the load of 0'17in.; the horizontal girder also 
rose 0‘24in. midway between the pier and the centre of the arch, 
but no change was perceptible in the third and fourth arches. 
The load was then passed on to the centre of the first pier, and 
extended from crown to crown of the first and second arches, 
when a depression of O0'4lin. was produced at the crown of each 
arch, and of 0'36in. and O0°24in. in the horizontal girders midway 
between the piers and the centres of the arches. The second arch 
was then subjected to the whole strain, and subsequently the 
third arch. The loads were then removed, and a train of engines, 
weighing one ton per lineal foot and 175ft. in length, were run at 
full speed over one line of way; this produced deflections of 0°40in. 
0°48in., 2°45in., and 045in. in the four arches respectively. After 
the experiments were completed the permanent set was ascer- 
tained to amount only to 0'l0in. in the first and second arches, 
and to 0°12in. in the third and fourth arches. In conclusion it 
was remarked that every part of the ironwork took its fair share 
of duty, and that the extreme strains, produced by the most 
unfavourable combination of circumstances, in no case exceeded 
four and a-half tons per inch of section, 





The second paper read was, ‘‘On New Railways at Battersea, 
with the widening of the Victoria Bridge, and Approaches to the 
Victoria Station,” by Mr. C. D. Fox, M. Inst. C.E. 

The system of railways, designed by Sir Charles Fox, M. Inst. 
C.E., in the year 1862, for the purpose of improving the access 
to the Victoria Station, by providing additional lines, and avoiding 
the sharp curves and steep gradients of the then existing railways, 
comprised:—the widening of the Victoria Station and Pimlico 
Railway, and of the Victoria Bridge over the Thames; the high 
level line from the south end of the Victoria Bridge to near 
Clapbam Junction, with a branch to the Wandsworth-road; the 
diversion and raising of the West End and Crystal Palace and 
West London Extension Railways, the Longhedge Junction, and 


| the two low level lines from the Victoria Bridge to Stewart’s-lane; 


and the connecting link between the London and South-Western, 
and the London, Chatham, and Dover systems at Clapham Junc- 
tion. 

In widening the Victoria Station and Pimlico Railway the 
chief work was the removal of the retaining wall from one side of 





ason account of trains so frequently passing, blasting could 

be me al A girder bridge was successfully substituted in 
place of an arch over the line, by cutting away-a narrow strip 
of the arch, and inserting one girder at a time. 

It was originally intended to construct an t bridge 
over the River Thames, to carry three lines of way for the London, 
Chatham, and Dover traffic; but it having been determined to 
add, at the same time, a third line for the London, Brighton, and 
South Coast Railway Company, it b to make 
arrangements for joining up ‘the new work with the Victoria 
rene The new bridge, in common with the original one, con- 

i of four river spans, of 175ft. each, having arched ribs, with 

a rise of 17ft. Gin., and of two land openings, carried by plate 
girders, one of 70ft., the other of 65ft. span. Its width, From 
the outside of the original bridge to the parapet, was 100ft., 
giving, with the old work, one structure 132ft. Gin. wide between 
the parapets. The total h of the piers and abutments just 
below the springing was 158ft. The excavations of the abutments 
were got out by means of coffer-dams, the enclosed area being 
afterwards covered with cement concrete, 3ft. in thickness, then 
with brickwork in cement, also 3ft. in thickness, surmounted by 
outside and cross walls of brick in cement, the pockets being 
filled with lime concrete. In consequence of the proximity of the 
original bridge, it was impossible to drive the coffer-dams so as to 
include the whole of the work, and a portion of the face was 
therefore carried on strong cast iron girders, put in at low-water 
mark, resting at one end on the old and at the other on the new 
work, By the use of cement, and the care taken to keep the joints 
thin, the abutments, though bonded up with the old work, had 
not shown the least sign of movement. The foundations of each 
pier were carried down by means of four cast-iron cylinders, each 
21ft. internal diameter; temporary wrought iron cylinders, 19ft. 
in diameter, being used for the top. About 100 tons of kentledge 
were used in sinking them; this was laid upon stages slung 
within the cylinders, as being less liable to tilt them than when 
placed outside, and more easily thrown off when the requisite 
depth was reached. The cylinders were all sunk to an average 
depth of 45ft. below Trinity high-water mark, of which 13ft. were 
into the London clay, the total time occupied in sinking being on 
an average eight days. The cylinders were filled with cement 
concrete for a depth of 12ft., and then with brick in cement up to 
low-water mark, ‘The brickwork was then tested, and afterwards 
the masonry was commenced. The stonework face between the 
cylinders, and forming the connection between the old and the 
new work, was carried on strong cast iron framework. The super- 
structure of each of the river-spans was precisely the same, and 
consisted of eight main ribs, with provision for a ninth, Of 
these, the rib nearest the existing bridge was only one-half the’ 
strength of the others, which were each calculated to carry a 
single line of way. These arched ribs were of wrought iron, 
3ft. din. deep, and the flanges were 18in. wide; but for 38ft. in 
the centre of the span they merged into one with the horizontal 
girders, thus giving a total depth at the centre of 4ft. Gin. The 
tlanges of the ribs gradually diminished from a thickness of 3in. 
at the centre to ]}in. at the springing, the webs being of plates 
jin. thick throughout. The sectional area of the rib at the centre 
was 166°9 square inches, or, deducting rivets, 142°5 square inches; 
the sectional area of the rib at the springing was 102°4 and 86°5 
square inches respectively. The horizontal girder was 4ft. 6in. 
deep, with flanges 18in. wide, and was continuous throughout, 
the whole bridge being rivetted up for a length of 913ft. It was 
firmly connected with the cast iron standards at the piers and at 
the abutments, in order to obtain the full advantage of continuity 
for the land spans, and was anchored by a plate running from the 
top flange down to the casfiron skew back. The main ribs were 
braced by transverse girders and by vertical diagonal bracing; the 
four middle ribs being further cross-braced horizontally. 

The calculations of the strains, from which the superstructure 
was designed, led the author to the conclusion that whilst cast 
iron was the best material for arched bridges of single spans, 
similar bridges of several spans, having piers whose perfect 
stability under horizontal stress could not be relied on, were 
under certain circumstances exposed to tensile strains which 
rendered the use of wrought iron most desirable. The bridge 
was severely tested on several occasions by Major Rich, R.E., on 
behalf of the Board of Trade. Each rib, where practicable, with 
the exception of those adjoining the original bridge, was tested 
with eight of the heaviest locomotives and tenders, weighing 
360 tons, or thereabouts, which were allowed to stand on, and 
also to run over at speed; and the whole structure was then 
tested with twelve locomotives and tenders, weighing 530 tons, or 
thereabouts. The ribs deflected uniformly, when fully loaded, 
to the extent of fin. at the centre; the corresponding ribs in the 
adjacent spans at the same time showing a rise of jin. at the 
centre. The girders over the land spans, when fully loaded, 
showed a deflection in the centre of jin. The cross-girders, when 
a pair of driving wheels rested exactly upon them, showed a 
deflection in the centre of jin. The permanent set in each case 
was scarcely appreciable. Careful observations had been made for 
nine months as to the effect of changes of temperature upon the 
structure. This effect was limited to a rise and fall of the crown 
of the arches, amounting to a maximum of ljin., and a move- 
ment at the free ends of the land arch girders of +}in. 

The total cost of the bridge, including the land spans, had been 
£245,000, which was equal to about £2 13s. per superficial foot of 
space covered, or about £38 per lineal foot of single line. The 
bridge was completed in seventeen months; the whole of the 
ironwork having been supplied and fixed by Messrs, Ormerod and 
Grierson, the sub-contractors, : 

The high-level line of the London, Brighton, and South Coast 
Railway Company, with a branch line from the Wandsworth- 
road, consisted mainly of a viaduct of brickwork, which was 
described. The bridges were of a heavy character, comprising 
eighteen spans in wrought iron, ranging from 26ft. to 150ft., three 
spans in cast iron of from 60ft. to 70ft., and nine spans of brick 
in cement. The bridge over the London and South-Western 
Railway had a central span of 149ft. and two side spans of 47ft. 
each, and had two main girders of lattice construction, con- 
tinuous throughout, The centre span was erected without the use 
of scaffolding, by putting together the bottom flange and lifting it 
into its place, supporting it by temporary truss rods, and then, 
erecting the remainder of the girder upon it, inserting the tension 
bars from either end till they met in the middle. 

An adjoining bridge, of 120ft. span, was of similar construc- 
tion. The main girders, weighing 106 tons cach, were built on 
the viaduct, and, when put together complete, were each rolled 
over into their places during the night, an operation occupying 
but four hours, 

The other lines of this system were afterwards described, and it 
was stated that these works, which were three years in progress, 
comprised a length equal to nine miles of double line, of which 
five miles were on viaduct, and had cost for works only, in- 
cluding the bridge over the Thames, the sum of £910,000. The 
high-level line of the Brighton Company, which was entirely 
on viaduct, had cost, including permanent way, stations, and 
signals, and the numerous heavy bridges, £45 per lineal yard 
of double line. The whole of the works had been executed from 
the designs and under the superintendence of Sir Charles Fox, 
M. Inst. C.E., and the author, Mr. Edmund Wragge, being the 
resident engineer. The contractors were Messrs. Peto, Betts, 
and Crampton, Messrs. Lucas Brothers, and Messrs. W. and J. 
Pickering, Mr. J. Heywood, jun., executing the ironwork for 
the Brighton Company. 


Raits IN Betcium. A contract has been let for 2125 tons of 
Vignoles rails for the Belgian State Railways. The lowest tender 
was that of MM. de Dorlodot Freres, of Acoz, £5 10s. 2d, per ton, 
Mr. Collins, of London, tendered at £6 17s. 6d. per ton, 
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TO CORRESPONDENTS. 
attention of our fon oft to the notice 


*,* We cannot undertake to return drawings or manuscripts, and 
must therefore request owr to keep copies. 

R. BUTTERWORTH (Rangoon) 

B. HARTMANN (Chemnitz, 

G. J. (Moulding Machinery).-—A 

MINING ENGINEER.— We have | 


an explanation. 
= ss ae _ilieti are unable to comprehend the arrangement you propose. 
sketch. 


Send a : 
authorised by law to grant engineers permission to 
put M.£. or C.E, after their names. ale : 

X. Q. K.—You will find what you require in“ Fairbairn’s Treatise on the Iron 
Manufacture,” and in his ‘‘ Useful Information for Engineers.” a. 

8. D.—A letter lies at our office for this correspondent from the North Moor 
Foundry Company, who state that they make apparatus specially for taking gas 
down pits. : 

a constant SUBSCRIBER.—The particular lot of oil in question cost just \d. 
per gallon, but we believe it has ali been used up, and that at this moment no 
more is to be had at the price. > : 

J. 8.—Your cut-off valve is quite new to us, and exceedingly ingenious. It only 
requires a little care in working out the details to constitute a@ most important 
improvement. Secure a patent by allmeans, ss 

T. J. B.—Mené's paper on the subject appeared in “Comptes Rendus,” ¢. 63, 
p- 931, and is also to be found in the “Journal fur Praktische Chemie,” 
Bd. 100 (1867), p. 315. We do not know M. Mené's address. 

W. M.—There are several such standards—one at the Exchequer, another at the 
Mint, a third with the Royal Society, the fourth and fifth at the Royal Observa- 
tory and the New Palace at Westminster. Apply to the Board of Trade. ; 

T. H. J. - Write at once to the Canadian Commissioner for Minerals at Paris 
E.chibition, Address, “‘M. le Representant du Canada, 227 (bis), Rue St. 
Dominique, St. Germain, Paris.” He will supply you with Full information, 

w. R. C. E. (Clapham).—Your letter is so thoroughly unpractical in character 
that we imagine its publication would not aid in setiling the question under dis- 
cussion, It is agood thing to be charitable—but then does not charity begin at 

ome ? 

o: L. L.— Your suggestion is very good in theory, but intheory only. The re- 
quisite conditions cannot be secured. At Gower-street, for example, only the 
crown of the tunnel supports the roadway. How could the line be raised in such 
a situation? : 

Hi. L. J. (Grosvenor-street),— We do not understand your question, As far as we 
can make it out, you wish to obtain the length of the chord of an arc, but you do 
not give the diameter Of the circle, or the angle; in other words, your question is 
incapable of solution. ; 

W. H. Birmingham).—We do not remember from whence we derived the note to 
which you allude, but you will find a full account of the means employed in ex- 
tinguishing the fire at the Clackmannan Colliery in the Mlust.ated London 
News, vol. 18, p. 483. We think the number is in print. i 

R. T. T.—Candid ates are usually advertised for. Those seeking the place send in 
their testimonia's. From the number of applicants a few are selected, who wait 
personally on the local boards or others, as set forth in the advertisement, and 
state their qualifications, dc. After all, interest does nearly everything. 

J. B (Elton). —Procure some forass, or iron, wire gauze and cut out a couple of 
rings the size of the flange, cover them well with white and red lead putty, put 
them between the flanges, and screw up: or you may try @ ring of ordinary 
plumbers lead the size of the flanges, with holes cut out for the bolts. This 
joint must not be screwed up too hard or@the lead will be squeezed out. Use it 
about Lin. to lin. thick. The latter, tf the surface is to be made steam-tight, are 


).—Received with thanks. 
lies at our office for this correspondent. 
communicated with the firm, who have promised 


tery uneven. ; 

AN OLD SUBSCRIBER.—Four first four questions we could not possibly answer 
with any approach to accuracy. The data are inaccessible, even if they exist in 
a complete form, which we doubt, esp2cially as regards domestic and cooking 
purposes. The working expenses of English railways may be divided as 
follows :—Maintenance of way, 15 per cent. ; locomotive and carriage depart- 
‘ment, 38 per cent.; miscellaneous, 21 per cent. of the wiole. The repair of 
permanent way costs about 5d. per train mile, cost of fuel about 2°9d. per train 
mile, cost of locomotive repairs varies between very wide limits, say, for 
engines, 4d. per train mile, and for carriages less than one-haly. 

W. l.—On Metallurgy the best works are: * Metallurgy, by Dr. Percy, F.R.S, 
Vol. J., containing fuel and fireclays, copper, zinc, and brass; Vol. [1., contain- 
ing iron and steel; Vol. III. (preparing), to contain lead, silver, gold, dc. 
(Murray). “The Mining and Metallurgy of Gold and Silver,” by Arthur 
Phillips (Spon). And on Mineralogy: * An Elementary Introduction to 
Mineralogy,’ by the late Wm. Phillips; edited by Brooke and Miller (Long- 
man). There are also ** Dunn's Mineralogy” and * Bristom's Textbook.” A 
new handbook on this science is shortly to be issued by Macmilian, inthe Clarendon 
Series. 





SOAPSTONE, 
(To the Editor of the Engineer.) 

Sir,—I shall be much obliged to any of your correspondents who will kindly 
tell me where I can obtain soapstone, or steatite, mentioned in No. 622 of THE 
ENGINEER ? ” 

Hants, December 6th, 1967. 





LATTICE ARCHES. 
(To the Editor of The Engineer) 

S1Rk,—Your correspondent, “J. E. C.” will find the method of calculating the 
strains in lattice arched roofs which exert merely vertical pressure on the wall 
plates, described at pp. 127 an4 131 of Stoney’s * Theory of Strains.” If. how- 
ever, the arch exerts a lateral as well as vertical pressure on the points of sup- 
port, the method explained in Case V., p. 136, must be adopted. When 
arches, like the St. Pancras roof, have mote thah two points of support, there 
most always be some ambiguity respecting the strains, for the reason stated at 
foot of p. 149, N.D. Y 


December 9th, 1867. ————— 
a EXTRA ENGINEERS. 
(To the Eéitor of The Engineer) 

Sir,—I am very anxious to know what the nature of the examination for 
** First-class Extra t ngineer” is. Does it entitle or make the holder of a cer- 
tificate for that class eligible for &@ situation on shore, under Government, such 
as surveyor to the Board of Trade? Perhaps some of your readers can enlighten 
me. I may state that I possess a first-class certificate, and should like to 
know what subjects surveyors are expected to be best acquainted with. 

Granton, December 10th, 1867. JAMES JOHNSTONE. 


A CAUTION. 
(To the Editor of The Engineer.) 

SIr,—It may prevent engineers and others from being defrauded by inserting 
the following .— 

A person called on us the other day, stating his name was John C. Wilson, 
and that he came froth Thomas Braswey, Esq., M.P., the proprietor of a 
colliery in Derbyshire, and Was His colliery manager; and, after making 
sundry inquirtes, ordered on his behalf a gas works to light the colliery, and 
just before goiig away stated that he had been from home longer than he 
expected, &c. &c., and wished us to lend him £2 till he got home, which, of 
course, he did not get. We have made inquiries, and find that the colliery 
company know nothing Whatever of him. He is evidently a swindler, 
and seems like the same person who attempted something similar to Messrs. 
De Bergue and Co., of Mauchester, as stated by them in THE ENGINEER nine 
or ten months since. We fear he finds his vocation answer. 

Description :—About 6ft. in height, stontish built, forty years of age, hair 
dark, nose rather aquiline, moustache and slight beard, very business-like, and 
thoroughly well acquainted with the various business places in Derbyshire and 
Nottingham. C. AND W. WALKER, 

Midiand Ironworks, Donnington, near Newport, Shropshire, 

December 6th, 1867. 


—. 
MEETINGS NEXT WEEK. 
THE INSTITUTION OF CIVIL ENGINEERS.—Tuesday, December 17th, at 
8 p.m.—The annual general meeting. 
SOCTETY OF ENGINEERS —Monday evening, December 16th, at 7.39 p.m. 
—* On the most rec.nt Improvements on the Injector,” by Janes Gresham. 


Letters relating to the advertisements and publishing department of this paper are 
to be addressed to the publisher, MR. GEO LEOPOLD RIOHE; all other 
letters and communications to be addressed to the Editor of THE ENGINEER, 
163, Strand, London, W.C, 
divertiserients ‘tarinot be ‘ntérted winless delivered before sein v’elbck 
on Thursday evening tn each week. The charge for four lines and under is 
three shillings ; oF ie et tan ee The line averages eight words; 
blocks are charged the Yate for the space they fill. All single ddwertite- 








sate 
ments from the country must be accompanied by stamps in payment, 
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STEEL versus TRON RAILS, 


In a recent impression we called u engineers to 
use some — in substituting for =~ > the 
construction permanent way, pointing out that our 
knowl of the peculiarities. of the former material is 
still very limited, although plenty of information exists as 
regards its general characteristics. Our warning voice has 
not sounded pleasantly in the ears of the steel-at-any-price 
party, and very things have been said of us as a 
consequence, for which we care nothing. We stated that 
it was not improbable that molecular deterioration took 
place in steel when subjected to the tread of os trains; 
as a result of which steel rails, now perfectly sound to all 
appearance, might become so brittle in the course of a 
few years, as to be unsafe. We showed that the Chalk 
Farm rail after considerable service was broken, and it is 
worth noticing that we were the first to call the attention 
of engineers to a fact of which the whole profession should 
at once have been made aware, the advocates of steel 
observing a discreet silence. Scarcely a fortnight had 
ela; after the publication of the article in question 
before the accuracy of the opinions we expressed was 
startlingly confirmed by the breaking of another steel rail 
on the Charing Cross bridge. The rail weighed 70 Ib. per 
yard, was flat-footed, and was supported on what we have 
already pointed out to be the safest plan—that is to 


say, it rested on longitudinal timbers, to which 
fact no doubt the passengers in the train under 
which the rail broke owed their safety in some 


measure. The fracture occurred near one end of the 
rail, a portion of the upper table nearly 20in. long 
separating from the rest of the bar, but still being retained 
in its place by the fish-plates. The rail had been in use 
we believe about two years, or perhaps a little more. 
The fracture was not caused by abnormal violence of any 
kind; and it is difficult to resist the conclusion that it was 
due to some degradation in quality caused by the tread of 
wheels, It is not easy on any other hypothesis to account 
for the fact that a bar should endure a given strain im- 
pressed many thousands of times, and ultimately fail under 
a strain no greater than that which it was by analogy 
perfectly capable of withstanding. On this point, how- 
ever, we have no intention of speaking dogmatically. We 
place the facts before our readers, and they must form their 
own conclusions on a subject which presents a good deal of 
dithiculty. Even if it can be proved, however, that no 
molecular deterioration took a. and that the internal 
arangement of the atoms of the metal was the same in 
the end as in the beginning, we still find in this rail much 
to strengthen our arguments against the indiscriminate 
use of steel. A four-feet length was cut from the bar, 
brought down to the Bricklayer’s Arms station, and there 
tested, in the presence of Colonel Yolland, with the 
monkey in the usual way. The section tested was finally 
broken by a 3001b. monkey falling 13ft. The trial was 
severe, and the rail manifested no small powers of en- 
durance. How, then, is the first breakage to be accounted 
for? The answer is very simple. The rail does not 
appear to have been uniform in quality from end to end, 
and it is said to be, as a whole, different from the re- 
mainder of the rails on the bridge, though made by the 
same firm; and no one had the least idea that this differ- 
ence existed until the bar had actually given way. In 
this case, in a word, steel has fully maintained its old 
character for uncertainty of quality. Every engineer 
knows that it is next to impossible to procure a large 
number of steel plates all alike, and it has now been 
proved, for perhaps the thousandth time, that a similar 
difficulty exists in the case of railway bars. Tests with the 
monkey are very well so far as they go, but the Charing 
Cross rail shows that they will not secure reliable steel 
rails. Nor is it likely that these will ever be had until it 
is possible to procure any number of charges precisely 
alike in quality from the Bessemer converter, and those 
who have had most to do with the Bessemer process best 
know how difficult a task this is, whatever may be said to 
the contrary by those who believe in the process with a 
faith akin in its character to that which we might expect to 
move mountains, 


We have already said that no materials used in construc- 
tion have ever been puffed like Bessemer rails. Volumes 
have been written on them, They have been brought be- 
fore every scientific body in the kingdom. Their use has 
been urged with a persistence and a skill without a parallel. 
Meanwhile, oddly enough, the ironmasters have remained 
silent, and literally no attempt worth the name has been 
made to put the relative merits of iron and steel rails upon a 
proper footing. Steel has been praised more than it 
deserves, while iron has been condemned with the most 
reckless disregard to facts. Steel rails of the finest quality 
it is possible to make at anything like a reasonable price— 
rails made by Mr. Bessemer himself—have been put down 
side by side with iron rails, made ata price which pre- 
cluded the use of first-class metal and proper working. Such 
tests prove nothing. No engineer requires to be told that 
a steel bar costing £13 or £14 per ton will last longer than 
an iron bar costing £5 10s. If railway companies really 
desire to arrive at the truth let them compare iron rails 
costing £13 per ton with steel rails at the same price. So 
far as we are aware this has never yet been done, and 
therefore the relative merits of steel and iron remains a 
sealed book. Steel was introduced as a material for rails 
under, in one sense, very favourable circumstances, 
coming as it did with the advent of the wretched bars 
called into existence by the demands of impecunious rail- 
way companies. The ordi modern iron rail is as 
inferior to the old-fashioned rail as it is to steel. The ma- 
tetial is bad to begin with, and the piling, heating, and 
rolling are bad t out. We and tat to de 
when a good price was paid for railway bars, for rails 





which show of what iron is and in the past we 
can assure our readers they will find much to raise iron in 
their estimation. Take the South-Eastern line as an illus- 
tration —one selected from many. The 70 Ib. rails laid 
between Dover and Folkestone lasted under a very heavy 
main line and local traffic, from 1844 to 1864, in other 
words, for twenty years. On the main line up to Redhill, 
the original rails lasted for a similar period, and on one 
section of the same m there are rails down now, and 
still in good condition, which were laid twenty-three years 
ago. Such facts as these nt a remarkable contrast to 
the statements made by who would have us believe 
that iron rails last but a couple of years under heavy traffic. 
It will be said, perhaps, that even the main line traffic of 
the South-Eastern, down the country, is not a severe test. 
We are di to think that even the most obstinate 
opponent of iron will admit that from London to Green- 
wich Junction the traflic is sufficiently heavy fully to test 
any rail. Here again we find that really good rails—not 
the best iron rails that can be made, however—last from 
seven to eight years. We could multiply instances of the 
durability of iron rails of good quality, and the occasion 
may arise for doing so, but we believe we have said enough 
for the present to show that by paying a fair price for rails 
we can obtain a 1 article without having any recourse 
whatever to te 

Nothing tends more strongly to put good iron rails ina 
favourable light than a thorough knowledge of the short- 
comings of bad rails. We are told that iron rails are 
sometimes worn out in three or four months. Strictly 
speaking this is not true, if the word “worn” is meant 
to express the effects of abrasion, The rails are not worn 
out, but crushed out. The sides of the upper table separate 
by detrusion from the web, which is, soto speak, driven up 
between them, the rail sometimes splitting for half its 
length. It is a great mistake to suppose that steel rails 
are necessarily harder than iron rails. They last longer 
not so much because they are harder as because they are 
more homogeneous. Hard steel rails cannot be used because 
they are too brittle to be safe. Bad iron rails lose very little 
indeed in weight before they become worthless; whereas a 
steel or good iron rail will lose a great deal and still remain 
serviceable, The great advantage which steel possesses is 
its homogeneity of texture, in which it completely differs 
from common iron bars, which are in the first place fibrous 
from end to end throughout—although the fibre is of bad 
quality — and in the second place, the component slabs 
from which the piles are made are imperfectly welded to each 
other. But iron rails can be made with tops quite as hard 
as it is safe to use steel and just as homogeneous in texture, 
In order to obtain such a result excellent iron must be 
used, and the maker must avail himself judiciously of the 
aid of cross piling. Truran, writing on this subject, says: 
—“We are of opinion that cross piling, to a greater or 
less extent, in the manufacture of railway bars is advan- 
tageous. In some experimental trials the bars having one 
or more cross layers, stiffness was greatly increased; 
the metal, when Gooken, had the appearance of cast 
steel.” By paying attention to the position of the cross 
oe rails may be produced, as is well known, with one 

ead, non-fibrous and crystalline in the chf&racter of 
its fracture, while the other head is excessively tough and 
soft. Rails so made cannot be had, we need hardly say, 
for £5 5s. a ton, but they can be had for less money than 
steel rails, and there is every reason to believe that they 
would wear equally well. 

No subject better deserves at this moment the attention 
of the engineer than the relative merits of steel and iron 
rails, For a long period the advocates of the former 
have had the ear of the public. But we have reason 
to believe that they will not be permitted to settle the 
great question at issue without further inquiry. It is not 
likely, either, that any more comparisons will be instituted 
between cheap iron and dear steel bars. Future experi- 
ments must be conducted on correct scientific principles, 
and will consequently be worth something. If rail- 
way companies are determined to spend large sums on 
permanent way, it is just as well that they should see for 
themselves that they get the best possible value for their 
money; and we must reiterate that it is still an open ques- 
tion whether the ironmaster or the steel maker can give 
the best rail at such prices as £12 and £14 per ton. 





THE MARTIN PROCESS OF STEEL MAKING, 


Amonest the most interesting reminiscences of the Paris 
Exhibition is a small unpretending stand in the French 
metallurgical de ent, and erected in the ring within 
that holding the machinery. It contained portions of 
cannon and projectiles, railway crossings, tires, cranked 
axles, bars, and tubes. They were evidently all of cast 
steel, or of malleable iron or semi-steel, and the appearance 
of the fractured surfaces was little, if at all, inferior in 
fineness and clearness of grain to the productions of 
Essen or of Bochum. The products certainly testified to a 
scientific success, and it was currently reported that their 
method of manufacture had been sufliciently proved to be 
a commercial success. The exhibitors were Messrs. Emile 
and Pierre Martin, of the works of St. Sireuil and Ruffec, 
in the department of La Charente; and the inventor is 
stated to be M. Pierre Martin, the manager of those works, 
which are the property of his father. "We understand that 
its introduction in the steel works of this country is now 
being pushed with energy, and we believe that it is in 
course of extensive trial at works near Sheffield. 

The fundamental principle embodied in this mode of 
making steel is extremely simple; and its practical exe- 
cution has been previously attempted by more than one 
inventor. 

It may be defined as a cheap process for making steel, or 
for obtaining iron containing adeterminateamount of carbon 
by melting up a definite quantity of wrought iron with a 
definite amount of pig iron, This is what is in 
to be done in the Bessemer converter, wherein, at the énd of 
the third period, the converting vessel contains molten mal- 
leable iron, to which the carbon contained in a dose Of 
spiegeleisen is added. This is what is actually carried out 
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in Krupp’s crucibles, in which known amounts of iron and 
carbon are quickly melted up together. Instead of expen- 
sive 40 1b. crucibles, necessarily only just big enough to be 
carried by hand labour, the Messrs. Martin their 
cast steel on the dished bed of a reverberatory furnace, 
Their original idea evidently consisted in melting iron or 
steel scrap, or puddled steel or iron balls, in a mass of cast 
iron previously melted. This was to be carried out in a 
Siemens’ furnace. By renewing at intervals the supply of 
pig iron and of the wrought iron, a continuous working 
could be set up. The black scum of iron oxide in the 
molten mass was to be skimmed off, and replaced with the 
vitrifiable scoria from charcoal blast furnaces mixed or not 
with lime or alumina. The Messrs. Martin seem to have 
even intended to obtain cast steel from an ordinary es. 
by melting up puddled balls with the cast iron. y 
engineering y Ms have for years mixed wrought iron 
borings and turnings with the metal in the cupola 
when intending to cast a specially good metal for 
such purposes as cylinders for instance. As they deve- 
loped the manipulation they proposed to use puddled 
steel, manufactured in the usual way, and then rolled 
or hammered into pieces of a few pounds weight. 
These pieces are pel ce supplied into a reverberatory 
Siemens’ furnace, on the bed of which had previously been 
melted a quantity of cast iron. After a certain time the 
molten mixture is skimmed, and covered with scoria from 
a charcoal blast furnace mixed with sand. Some more 
steel is added, the whole stirred, the metal tested, and 
then drawn off as required into the ingot moulds. The 
relative proportions of the pig iron and the steel are varied 
when it is wished to produce soft steel or homogeneous 
metal— fer fondu”—or wrought iron capable of being 
run into a mould, or, more properly ing, manufac- 
tured by fusion instead of welding. e last published 
proceedings of the French Society of Civil Engineers 
contain a short account of the process, given at a late 
meeting by M. Henri Mathieu. He states that it has 
been in constant employ in the steel works of M. Verdié, 
at Firminy, for more than six months. The plant there 
employed for carrying it out. simply consists of a Siemens’ 
regenerative apparatus, supplying with heated air and gas a 
reverberatory furnace and a re-heating furnace. This 
latter is for re-heating the pig iron and the scrap before 
supplying them into the actual melting furnace. This 
reverberatory melting furnace has a dished sole or 
bed for holding the molten metal, and it is sloped 
towards the front in order that it can run out 
on being tapped in the usual way. The furnaces 
being fired, operations are begun by re-heating in the 
furnace for that purpose the cast iron pigs, keeping 
up therein a charge of about 17 cwt. These pigs, when 
at a red heat, are thrown on the bed of the melting furnace. 
They are rapidly fused therein, and the molten iron is 
covered up with a bath of slag or scoria froin charcoal blast 
furnaces, mixed with siliceous sand. This plan of prevent- 
ing the decarbonisation of molten cast iron or steel is very 
old, and has been re-patented in England and elsewhere 
severai times. Bottle glass has for many years been 
employed for the purpose. At the end of the sixth or 
seventh hour, by the time all the scrap has been fed 
in, the charge, consisting of over 17 cwt. of pig iron, and 
of a little more than 2 tons 7 cwt. of scrap, has arrived 
at a pasty state approaching that of wrought iron 
in a pud ing furnace. In order to constitute the steel, 
pig iron is added of the same kind as that previously used, 
and first heated in a similar manner. The amount thus 
supplied in is about 16 cwt. This additional cast iron 
gives up a portion of its carbon to the fused mass. By 
means of test pieces tapped out at the eighth hour it is 
determined whether the metal has arrived at the required 
degree of carbonisation. These small trial ingots are 
tested under the hammer in the same way as is done with 
the trial ingot of each Bessemer charge at the Atlas 
Works and elsewhere. The charge can then be at once 
tapped out into ingot moulds. As it can remain for an in- 
definite time under the covering of slag, should it be found 
from the trial ingot that the metal is too hard, an additional 
quantity of scrap iron is added, or if it be found too soft 


some pig iron is supplied in. Two reverberatory furnaces 
are erected, each capable of producing at each tapping 
nearly three and a- tons; and each furnace can 


tapped twice during the day of twenty-four hours. This 
corresponds to an annual production of about 2070 English 
tons per furnace. Two furnaces are of course used in 
order to make the process continuous. 

By means of this method homogeneous metal—the first 
ever made in France—has been produced from the pure 
minerals of the South of France, of the Pyrenees, and of 
Algeria. Pig iron of other descriptions has not yet been 
worked up; and_at Firminy only that of Mokta, in 
Algeria, has been used. The iron and steel scrap was 
manufactured from the same ores. They are found to 
contain a sufficient quantity of manganese, no additional 
amount of which is supplied either into the metal or the 
8 


he first age was taken out in France by the Messrs. 
Martin on the 10th of August, 1864, and it been fol- 
lowed by at least seven brevets d’addition, or supplemental 
sa Those in England are Nos. 2031, 2137, and 859, 

or the years 1864-65-66 respectively. The short time it 
has taken to be developed thus far is strong testimony of 
its real value. 

As at least an attempt to dispense with pot melting, the 
Martin process, no more than that of the crucible, or the 
Bessemer, or any other plan for making steel, can do 
without pig or scrap free from phosphorus or sulphur. 
As compared with the Bessemer process it is evident that it 
offers greater certainty in the results, with an attendant 
ability for producing steel of a given content of carbon. 
It also does not require a metal with a minimum proportion 
of silicium and of uncombined carbon. It is no doubt more 
expensive in working than the Bessemer process, when the 
metal for conversion is run directly from the blast furnace 
into the converter. It is evident that the plant required 
is much less costly, and M. Mathieu observes that the first 
outlay of capital is only about one-third that required to 





carry out the Bessemer process, and that spi isen, which 
comes in for about 10 per cent. of the cost of manufacture 
of Bessemer steel, is not wanted in the Martin process, 
The most considerable amount of labour is said to consist 
in the preparation of the bed of the furnace. 

Apart from this it will P sgnrd be found that the weak 
point of the plan will be this dished bed. 

We feel some doubt of the power of the Martin process 
to produce first-class steel on account of the following con- 
sideration. It is well-known that iron easily combines 
with silicium when silicic acid is melted with iron filings 
and powdered charcoal. In pot-steel melting the steel 
only remains about three hours in the crucible. In this 
process the molten mass is continuously enveloped with the 
silicium present in the slag covering, and no doubt in the 
dished bed of the furnace. It is certainly an important 
feature in the Bessemer process that the duration of this 
reaction is reduced to a minimum period of time. There 
can be little doubt of its value for re-melting Bessemer 
scrap at a lower rate than in crucibles, and, accordingly, 
the last Martin patent is mainly intended to cover this 

rticular application. It has also been reported that the 
om Martin have succeeded in decarbonising the molten 
metal in the hollow bed by means of the oxidising flame. 

From another standing point, the most curious thing in 
this undoubtedly promising method is that there seems 
nothing really patentable in it. It is possible that it 
might withstand an action, but we consider it probable that 
the Messrs. Martin will find it most profitable to sell the 
small secrets in the practical manipulation, which they have 
no doubt discovered, and which can seldom be well rendered 
in a specification. 


FIRE-PROOF THEATRES. 
WE have not an English reader, we fancy, who does not 


‘know that Her Majesty’s Theatre, the Royal Opera House, 


was destroyed by fire last Friday night. e have no 
intention of describing the fire; and it is still less our pur- 
pose to record the history of a building erected seventy- 
five years ago, and intimately connected with the highest 
and noblest efforts of musical genius. Did we set about the 
task we fear we should fail to interest our readers, who 
have already been told all that was to be told by the gentle- 
men best up in the proceedings and vagaries of what they 
style “the devouring element,” and who are admirably 
trained in recounting the successes of — operas and 
charming singers. Enough and to spare has already been 
written about a conflagration which we, in common with 
all Londoners, deeply regret. But the writing has not 
been quite of the proper kind. Men not at all versed in 
the art of construction have dealt, first with the fire, and 
then with the principles on which fire-proof buildings in 

eneral, and fire-proof theatres in particular, should be 
built, and naturally enough they have heey over points 
of considerable importance, and have failed as a conse- 
quence, with one or two exceptions, to make any really 
valuable suggestions, Upon the whole, however, they have 
done their best, and so far they have done very well; but 
there is something still to be said about the construction of 
so-called fire-proof theatres, and that something we propose 
to say here. 

To construct a building which shall be perfectly fire- 
proof, but little else, is the easiest thing imaginable. Let 
nothing but brick, stone, or iron be used throughout, and 
the thing is done. An Irish round tower affords an ad- 
mirable example of such a structure ; a tall factory chim- 
ney containing bricks enough for two or three streets, is 
another. But buildings absolutely fire-proof would be very 
undesirable residences; and it is difficult to understand 
how any scenic representation could be given in theatres 
constructed with a rigid regard to such a condition. 
The phrase “fire-proof ” may be used in two very distinct 
senses, It may be applied, and commonly is only applied, 
to a building per se—to the shell, so to speak, without 
any reference to the contents of the shell. An ordinary 
dwelling-house is in no sense fire-proof, because in 
the way we use the word “shell,” which is not the way a 
builder uses it, the floors and roof, forming integral 

rts of it are of timber. Buta warehouse built of 

rick, stone, and iron, without a particle of wood, is 
fire-proof up to a certain point. In another way the 
phrase may be — to a building not only fire- 
proof in the shell but fire-proof as regards its contents, 
Structures complying with the latter condition cannot be 
destroyed by fire under any conceivable circumstances; 
but so-called fire-proof structures containing combustible 
goods in any quantity have been so frequently burned that 
it is almost open to doubt whether concrete floors, stone 
staircases, and iron beams are a whit better than those of 
timber. Asa rule it is the contents which burn the shell; 
we seldom or never hear of the shell burning its contents, 
and this holds good even of wooden houses. Now, most 
theatres are beyond question fire-proof up to a certain 
point, as far as the shell is concerned; but the shell is in- 
variably filled with highly combustible materials. So long 
as the fittings of the stage and the auditorium are exces- 
sively inflammable it is a matter of very little importance, 
as far as the theatre itself is concerned, whether its outer 
walls and roof are of stone or iron or of wood. Incom- 
bustible outer walls prevent fire from spreading to adjoin- 
ing buildings, and are in so far valuable; but they in no 
way promote the safety of the audience or those employed 
within. 

It will be seen, then, that any attempt which may be 
made to render theatres safe from fire must be directed to 
the fittings. So voy age these can be readily ignited, so 
long will fire set all the efforts of the architect or engineer 
absolutely at defiance. Is it or is it not possible so to fit u 
a theatre that it will cease to resemble a vast furnace wit 
the materials for generating a fierce heat with lightning 
rapidity, ready laidh and waiting but a spark to inundate 
the building with a torrent of flame? Before arriving 
at any conclusion on this point possessing the slightest 
possible value it is necessary to consider the conditions of 
— presented for solution. 

e general public are apt to regard a theatre as bei 
made up entirely of the auditorium and the stage, and 





the relation which the dimensions of the latter bear to the 
former they have very indistinct ideas. Now in point of 
fact in first-class.theatres the auditorium constitutes but a 
comparatively small portion of the building, as a glance at 
a —_ will show in a moment; and even that 
— of the edifice known popularly as “ the stage” has 

added to the auditorium, there will still remain 
lobbies, waiting-rooms, and offices, taking up from one- 
third to one-fourth of the whole structure. Treating each 
of these d divisions—the auditorium, the stage, and 
the sovigiiiamsaeet separately, we believe that asregards 
the latter a great deal more a be done than is done now 
to restrict the use of combustible materials. As, however, 
a fire breaking out in this department is generally 
under control to a considerable extent, and can hardly 
seriously ep the audience, we shall not further 
dwell on this point. Next, as the audito- 
rium. It is by no means impossible to use incom- 
bustible, or comparatively incombustible, fittings, to 
the exclusion of wood and other inflammable materials. 
In the first place all the floors, from the pit to the gallery, 
should be of iron, or iron and stone. In order to prevent 
cold feet the stone or metal should be covered with felt, 
or better still, some preparation of india-rubber. Oil 
cloth is inadmissible, as it is liable to spontaneous com- 
bustion. All the chairs or benches should be of brass or 
iron, upholstered in wool or silk. It may be urged that 
metal chairs would not be tolerated in the boxes or stalls, 
but we believe that chairs of hollow brass, richly orna- 
mented, would enjoy quite as much favour as those of 
dingy gilded w now in use. The box fronts might 
either be fitted up with light iron trellis-work, used already 
in many theatres with good effect, or with zinc sheeting 
worked into panels. The interior of the celebrated “cigar 
ship ” was thus fitted, the zinc being painted in imitation of 
bird’s-eye maple, and the effect left nothing to be desired. 
As far as external appearances go there would be no percep- 
tible difference between zinc and wood. All the hangi 
should be of some woollen material, or if vegetable fibre in 
any form is to be used, then let it be chemically treated, 
so that it will not flame under any circumstances. Ina 
theatre so constructed there would be nothing to catch fire, 
and little to be burned even by the application of an in- 
tense heat. Still the audience would be nearly as far off 
as ever from safety, simply because a fire on the stage 
would fill the whole house with flame and smoke and 
sparks. Only those who have seen a large fire can 
understand how a sheet of flame will apparently de- 
tach itself from the great body of incandescent gases 
and leap, per saltum, across a wide interval. It was to 
just such a leap that the destruction of Her Majesty’s 
theatre was mainly due. The fire sprang from the 
stage rizht across to the royal box, ignited it, and 
sealed the fate of the building. Had the box been con- 
structed of incombustible materials the result would 
possibly have been different as regarded the house; but 
any one in the box dt the time would probably have 
been burnt to death on the spot. 

It follows then that unless the stage portion of the 
building can be dealt with satisfactorily it is little more 
than folly to attempt to render the rest of the 
house really fire-proof. We believe it to be utterly im- 
possible to make stage fittings incombustible. Matters 
there are in the hands of the scene painter and the 
manager, and the engineer should not attempt to 
interfere with the arrangements of these gentle- 
men, which upon the whole are excellent. His course 
is clear. Let him provide a wall of iron ready to be 
dropped at a moment’s notice between the stage and 
the auditorium. In other words, let the stage front be 
fitted with a revolving iron or steel curtain, which may be 
let down, as sailors say, “by the run,” at a moment’s 
notice. Long before flame could pass this barrier the 
audience could escape from the building, while the chances 
of extinguishing the fire behind it would be greatly in- 
creased by its action in cutting off the supply of air. Such 
a curtain is already in use in one Scotch theatre. There is 
but one objection, as far as we are aware, to their general 
adoption, and that is the expense. But in the construction 
of well-appointed theatres this should be a matter of 
secondary importance, and would probably be met by a 
reduction in the rate of insurance. 

One more point remains for consideration—the means of 
exit. In large theatres it is all but impossible to establish 
a direct communication between the auditorium and the 
street, of greater or lesser length intervening. 
Wes not stop to point out the necessity which exists 
for making these wide and keeping them free from obstruc- 
tion, but one feature in their construction seldom obtains 
the attention it deserves, and claims a word from us. It 
should be borne in mind that in case of accident these 
passages will be filled to overflowing in a moment, and 
care should be taken that within them may be found 
safety from fire. Now, as it happens, no one would be safe 
in the box lobby of most of our London houses; the thin 
screen at the back of the boxes would be licked up by the 
fire in a moment. Instead of being of lath and plaster, 
these back walls should be of sound brickwork, cutting off 
the lobby from the theatre effectually; and the same holds 

ood of the walls of all other arteries of communication 
tween the interior of the theatre and the open air. 

It may be urged that the construction of an entire build- 
ing in the way we propose would greatly add to its cost. 
This is open to mg ame but the point is really not 
worth arguing about. The public have a right to expect that 
every ible precaution which science knows shall be 
taken bor their safety; and we believe that a moderate in- 
crease in the tariff, which would be cheerfully paid, would 
meet the objection. But even setting this aside, it is 
obvious that assurance companies would of necessity 
charge a smaller premium on a theatre specially designed 
not to burn, than would content them under present condi- 
tions, and this saving would provide for the interest on 
the required extra expenditure, while the consciousness 
that beautiful scenic effects might be enjoyed without the 
danger at present attending them would certainly not lead 
to empty Semthen. Proprietors and managers would*be 
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sure to meet with a due reward for their thoughtfulness 
from the hands of a discriminating public. 








LITERATURE. 
The Present Position and of the British Iron Trade. By 
Joun Jones, Secretary to Cleveland Iron Trade Associa- 
tion. 


Tue Encrneer of the 9th of August last contained 
some information upon the iron trade of these me 
‘loms in connection with the foreign competition whic 

has recently experienced. Somewhat more complete 
particulars are now supplied us in the present 
very excellent paper, which forms Article IV. in 
the “Companion to the British Almanack” for 1868, just 
published. The author of the paper is Mr. John Jones, 
the secretary of the Cleveland iron trade, a gentleman who 
possesses considerable knowledge of the subject which he 
treats, for before Mr. Jones entered upon the office which 
he now fills he was the acting secretary to the South 
Staffordshire Ironmasters’ Association, and is the author 
of “The Iron Trade of South Staffordshire,” in the last 
reports of the British Association. Mr. Jones reminds us 
that until quite recently we had no serious rivals in the 
manufacture of iron, but that the last quarter of a century 
has witnessed the development of the iron trade in Prussia, 
Belgium, France, and America. From facts which cannot 
be gainsaid we are now become aware that these countries 
are not only supplying their own markets very largely, 
but are in some cases even competing with us cama 
in foreign parts where we have been accustomed to 
monopolise the trade. The Universal Exhibition has 
according to our author shown English ironmasters 
that in the higher branches of manufacture the 
mills at Creusot, and other places on the continent 
of Europe, “can turn out a class of work which 
scarcely a single firm in this country would venture to 
attempt.” Struck, he tells us, with what they saw at 
Paris, British ironmasters have made an inspection of the 
leading continental ironworks with a view to ascertain the 
precise position of the metallurgical industry in the 
principal seats of manufacture. The result of their inspec- 
tion appears to have been a conclusion in their minds, 
according to Mr. Jones, that the accounts they had heard 
of the great extension of the continental iron manufacture, 
and of the excellence of the material produced, had not 
been by any means over stated. And he thrusts home 
when he says that the examination they made would have 
been productive of far more beneficial results if it had 
taken place “a dozen years ago, when these works were 
just entering the list against us.” 

Proceeding to describe the progress in this department 
of industry which Great Britain made, he shows how, 
reviously to the year 1850, the British iron trade might 
a described as confined to South Staffordshire, South 
Wales, and Scotland, with a few isolated works scattered 
over most of the coal-fields; and he then remarks that 
from 700 blast furnaces in existence at that time the 
number has swollen up to 892, and that the trade has 
extended over many other purts of the kingdom with 
which our readers are mostly familiar. is rapid 
growth, commencing with the first International Exhibi- 
tion, he attributes to the development of the railway 
system, the construction of ships, the application of iron 
to agricultural implements, its gradual introduction into 
the construction of bridges, roofing, and other engineering 
purposes, its use in sanitary arrangements and the exten- 
sion of gas-lighting, with also the carrying out of the tele- 

ph system. The increase in the production is greater, 
+ shows, than is implied in the increased number of 
furnaces, inasmuch as each furnace now turns out almost 
twice the quantity of iron produced by the older stacks. 
Iron ore, he adds, is now produced in twenty-four dis- 
tricts, at the head of which stands the North Riding of 
Yorkshire (Cleveland), which last year yielded 2,809,060 
tons. The nextin yield is Scotland, with its 1,587,000 
tons. Cumberland succeeds in importance, that country 
producing 838,047 tons. The last on the list is Mon- 
mouthshire, with its 60,000 tons. Scotland stands at the 
head of the fourteen districts which produced the 
4,523,897 tons of pig iron in the same year, her quantity 
being 994,000 tons. Next comes the North of England 
and Cleveland, with 895,414 tons, and then South Stafford- 
shire, with 532,625 tons. The last upon the list is Lincoln- 
shire, with its 13,765 tons. The extent to which the old 
districts are indebted to the new for the means of their 
existence is shown in the fact that South Staffordshire 
made last year only 66,735 tons. of pig iron less than it 
yielded tons of ironstone. During the last fifteen years 
that old district has imported and used up large quantities 
of Northampton, North Staffordshire, and Ulverstone ore, 
because of the decline in the native supplies. But, 
although South Staffordshire may by cheap fuel be able 
to keep up a competition with other districts for some 
time, Mr. Jones predicts that it is “ destined for a gradual 
decline.” As a manufacturing district he admits that 
“South Staffordshire holds a foremost position, and is also 
well known for the superior quality of the finished iron 
made by the leading houses.” In the list of puddling 
furnaces, of which the total is 6239, South Staffordshire 
stands first with its 1829, followed by South Wales and 
Monmouth with 1277, and by the North of England and 
Cleveland, with 1168. 

As to the foreign competitors of the British ironmaster, 
Mr. Jones deems it probable that the iron trade of France 
will continue to increase, but not beyond supplying the 
wants of that country: whilst the Belgian competition 
has been the most severely felt—the Belgians being able 
to compete with us not only in their own ports, but also in 
the London, Live’ 1, and American markets—yet the 
coal of Belgium, limited in extent, is being rapidly ex- 
hausted, and therefore the difficulties of the Belgian 
masters are likely to increase rather than to diminish. 
Prussia Mr. Jones regards as a much more us 
rival, owing to its vast mineral resources. When the 
means of intercommunication in thatcountry are more 
complete a great development of the iron trade there may 





be expected to take place. In Austria the iron manufac- 
Styria und Cnciathie, where deposit of Yery pare spethi 

tyria an inthia, where its of very pure ic 
carbonate exist, and would be more extensively worked 
were it not for the difficulty of obtaining fuel, the charcoal 
having frequently to be conveyed many miles over tracts 
containing no good roads. Russia is extending her manu- 
facture, and, as the railway system will before long place 
all the principal parts of the vast country in direct com- 
munication with each other, much greater facilities will be 
soon afforded for developing this manufacture. Sweden, 
though ing large quantities of pure ironstone, has 
to ‘sped een cana or fuel, wk her trade is not 
likely to be much extended. Spain and Portugal have 
plenty of ironstone—hematite and carbonate—but a defi- 
ciency of coal,and Mr. Jones thinks it probable that the 
ore will be conveyed to South Wales to be smelted. 
The Pyrenees are already sendi us considerable 
quantities of excellent ironstone. e United States 
have immense resources both of fuel and ironstone 
of all kinds, and though the ironmasters’ difficulty 
there at present is great, owing chiefly to the cost 
of labour, yet our author believes that the difficulty 
will by and by diminish, and as the cost of production is 
lessened and the nominal resources of the vast territory 
of the States are developed, the demand for British iron 
on the other side of the Atlantic will decrease. 

Such are the capabilities of other countries that Mr. 
Jones says we may expect to find powerful rivals rising up 
in all parts of the world, claiming a share of that trade 
which we have hitherto almost entirely monopolised. But 
for the fact that we might anticipate an extension in the 
method of demand for iron, the development of the foreign 
iron trade might naturally cause ap sieadion, “and even 
now, if our ironmasters do not bestir themselves and use most 
— efforts to keep well ahead of their competitors 
by the introduction of every — improvement in the 
manufacture, they will find their trade speedily passing 
into other channels.” He, however, is hopeful of the 
future, but remarks that it is highly desirable that iron- 
masters and ironworkers should be alike well-informed of 
the bare facts of the nature and prospects of the British 
iron trade, as “ it is found that even the increase of a few 
shillings in the cost of manufacturing iron is quite sufficient 
to effect a complete change in the phical distribution 
of the trade. e shall only be able to retain our present 
commanding tion as long as we can sell iron cheaper 
than our neighbours. When our ability to do this ceases 
the iron trade will quickly locate itself in more favoured 
districts.” 

The national importance of the question as to whether 
or not this great department of the manufacturing in- 
dustry of Great Britain is on the decline, every one, Mr. 
Jones reminds us, must be ready to acknowledge. Noticing, 
in conclusion, what took place only a few weeks ago in 
that heretofore almost inaccessible and unknown district 
of “Lancashire over the Sands,” the Secretary of the 
Cleveland Iron Trade ends his admirable paper with this 
conclusion :—“ The growth of these districts (Middlesbro’ 
and Barrow) certainly augurs well for our future pros- 
— , and should afford the strongest ible inducement 

or the members of the British iron trade to renew their 
exertions in turning to the best advantage the vast natural 
resources at their command.” 

With our own views upon the questions which Mr. 
Jones so well discusses, our readers are familiar. The 
fact that they are not in all respects identical with those 
held by Mr. Jones in no way prevents us from recommend- 
ing his paper as a valuable contribution to the current 
literature of a most important subject. 





PRIVATE BILLS OF THE COMING SESSION. 
THE numbers of the schemes requiring parliamentary sanction for 
which bills are lodged in successive periods of years, exhibit re- 
markable alternations of spring and neap tides, so to speak. For 
a number of years continuously, and almost without a falter in the 
crescendo, the number rises until there is a grand crash, fortissimo, 
by the whole orchestra, followed by a remarkable diminuendo 
much more rapid than the swell. Promoters are performing the 
quiet passage now, having reached the culmination in the session 
of 1866. 

In the session 1832, when the railway era may be said to have 
commenced, the local, personal, and private Acts which received 
the royal assent were 147 in number. With intermissions the 
number rose to 247 in 1845, and 445 in 1846, when the memorable 
reaction came. In 1847-48 the number of private Acts passed fell 
to 185, and in 1850 to 145. In 1853 the number reached 271, and 
again fell to 161 in 1856. With comparatively slight fluctuations 
the number rose to 343 in 1864, the remarkable year for metropo- 
litan railway schemes, when the joint committee of Lords and 
Commons sat in judgment upon the proposed outer and inner 
circles, and pronounced in favour of the inner circle, now in course 
of construction by the Metropolitan District Company. In that 
year there were 504 bills deposited, of which 343 received the royal 
sanction. In the following year there were 595 bills and 
392 passed: and in 1866 the inrget number of petitions for private 
bills ever known was presented—633— of which 337 became Acts. 
The number ‘J for bills for the session of 1867 sunk to 
317, of which were not a few of them for extension of 
time, and some for the nment of the works authorised in the 
two previous sessions, In the next session a proportion of 
the bills that will be brought before committees will be for exten- 
sion of time abandonment of lines and works sanctioned than 
in any previous year; and the only of former tremendous 
contests will be the immense maps and splendid drawings and models 
which will choke the lumber rooms of the companies’ spirited 
engineers, and in the | yy ee costs and the 
docketted papers to the limbos of the companies’ offices. 
Notably among the abandonment bills will be that of the South 
Eastern and the Chatham’s new line to Brighton, vid Lewes, for 
which powers were obtained after a contest alleged to have cost 
above £100,000. The London and North-Western and Charing 
~~ adie Tottenham-court-road is also among the abandon- 
ment 

In some of the earlier great years of railway en ise—1844-45, 
for instance—numerous bills fell from the insufficient 
number and powers of surveyors, lev draughtsmen, en- 

et hoc genus omne, whose services were in- 

promising 
and henchmen 
and lament that “‘the light of other 


now-a-days may well 
days has faded, and their glory pass’d,” as & pro- 





pleus, &e., 
were deposited, and on the it of Saturday week 123 sets of papers 
had been left at the private bill office, more than half of them in the 
afternoon and evening. This is the smallest number of plans 
deposited since the panic of 1856, when there were 122 sets of 
documents lodged at the private bill office. 

We can only afford space at t to refer to some of the 
ee schemes involving new works which affect the metro- 
po: 


Prominent among these is the proposed Westminster Boulevard, 
revived from last session. The main feature of this scheme is 
the construction of a new street from the New Palace-yard, 
Westminster, to Eaton-square, vid Princes-street, Queen-street, 
James-street, Victoris-rosd, and Upper and Lower Eaton streets, 
with numerous wide new streets in the mainline, The 
scheme is conceived in quite an Im spirit, but failing pos- 
session of the power and purse of the Im; improver across 
the Ch ae be p d Some conception 
of the magnitude of this ye work may be formed from the 

t. 


fact that in the parish of Margaret, Westminster, as many as 





eighty-one streets, thoroughfares, and passa; be 
stopped, used, or appropriated; and, in tion, twenty-one public 
streets, passages, or places in the of St. George, Hanover- 

is scheduled by this 


cae. An enormous amount property 
b Large spaces within the lines of the 
now nneny covered with buildings, and a vast number of 
valuable houses in other places are so chopped and sliced that the 
operation is tantamount to their en absorption, leaving 
only irregular shreds of building land on the line. It might 
have been expected that promoters of street improvements, on 
such imposing designs, have looked more Citywards for an 
arena in which to make a first display of their gigantic concep- 
tions. The need for slices out of the necks of crowded arteries, 
and for general widening and straightening of streets is certainly 
far more urgent in the City than in the parishes of St. Margaret's, 
Westminster, or St. George’s, Hanover-square. 

_ Experienee has been bought dearly and in abundance in past 
times of the shame and folly of promoters in Spery money 
upon competing lines, either not called for, or which could only be 
obtained the one through the unscrupulous sacrifice of the other, 
or both to obtain their joint loss. But priority of claim, as 
relating to all other schemes than their own, is not a word to be 
found in the promoters’ vocabulary; unfair starts or fouls, as 
affecting the issues of the race, have no title to consideration 
according to their code of honour. All is fair in love, war, and 
private bill promotion. First in wins; and it would seem to be 
rather a merit than otherwise fora racer to defer saddling until the 
course has been half travelled, and to join in the straight run home 
to win by a trick and aneck. These remarks are 5 
some of the schemes proposed affecting the street c of the 
me lis, viz., three bins for street tramways, one for a railway 
from Isli to Finsbury, and another from the Bow station of 
the Great tern Railway to -street. The tramway bills 
include the scheme which has been ppt in the last two 
sessions, and which is to be petitioned for aguin for the third time 
consecutively. Having regard to the width of the roads, and the 
traffic upon them, the lines proposed to be laid by this company 
are the best that could be selected for a fair trial of the system in 
Lendon, The promoters have collected a large amount of valuable 
evidence bes the working of street tramways in other cities and 
towns, and they have done all, or the most that has been done, to 
attract public attention to the system in London. They propose 
to use a rail which offers no impediment to the ordinary vehicular 
traffic; which either the carriages specially adapted to it, or others, 
may run upon, leave, re-enter upon, or cross, in any direction, with 
the greatest facility, and without the slightest shock or strain. 
This company have already obtained a bill for Dublin, and influential 
traders in Liverpool are su ing a bill to be introduced in this 
session for a system of crescent rail tramways for that town, to be 
introduced by the same promoters. 

Unless decidedly — routes can be pointed out, or a 
decidedly superior kind of road can be indicated, or specified, the 
bill of this Company should be sufficient for trying the question 
whether or not street tramways are adapted to London and its 
environs. The equality of the claims of the other two bills—the 
Metropolitan Street Tramways and the London Street Tramways— 
far less their openly, is not, we confess, apparent to us. Other 
three tramway bills are in the next session, the Liverpool 
bill referred to above, one in Cumberland, and the other for 
Glastonbury and Street. The Islington Railway proposed is a 
nearly direct line, to be on viaduct throughout its entire length, of 
about 14 miles. The viaduct will vary in height from 20ft. to 30ft., 
and the gradients from one in seventy-five, to various easier incli- 
nations and the level. The construction of this line would doubt- 
less re-awaken the outcry, now almost hushed, of the displacement 
of population, and consequent hardships and evils. e North 
London to Isli m is more circuitous than the proposed line, 
and the course of the Metropolitan is on the south-west boundary 
of the district proposed to be served; but the special advan- 
tages of the Islington Eeiwag will segue to Se vay Gumaey 
and clearly put, we should suppose, ere a committee will be indu 
to sanction its construction. The metropolitan street tramway 
schedules this line as of its system. The East London 
Underground Railwa; 
course of the Mil -road and Whitechapel, from Bo 


gate-street. part 
stem, which stops short, however, of the proposed 
underground railway. The ity that a tunnel line, 
notwithstanding that it offers the advantages of — speed, will 
be preferred either to the omnibuses or improved tram- 
Eran, cane it probable that the bill will 


n important bill will be promoted by the Me' litan Board 
of Works for powers to pad pram hy mre = with 
Thames Embankment, north and south, and for the continuance 
for a prolonged period of the coal and wine dues of the of 
London, in aid of the funds at the disposal of the board for im- 
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Company will 
at Smithfield to thei 4 
District Company are barred in their with the inner circle 
by the au ties of Westminster ieeied end we to 
Parliament for the necessary to 

The new tunnel under the or 
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tant subjects affecting London, indicated by the notices of a) 

tions for private bills, are those relating to gas and water su ely, 
of which there are several. The bills of each class will roleb y 
be remitted to select committees. The salient points of the gas 
inquiry will relate to the proposed amalgamation of the thirteen 
companies, and the application on behalf of the corporation of the 
city of London for powers to make and sell gas. The water supply 
inquiry will have a prominent question in the river Lea and its 
drainage, taken in connection with the report of the Rivers’ Pollu- 
tion Commission’s report. The entire subjects of gas and water 
supply may be expected to be reopened by the committees, but 
whether they will be settled satisfactorily and permanently it is 
beyond our power to predict. We may revert in a future number 
to some of the other engineering schemes to be introduced in the 
coming session. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents) 





SAFETY LAMPS, 

Sin,—In the report of experiments with miners’ safety lamps at 
Barnsley, noticed in Taz ExGrneer of November 29th, you say, 
‘*The majority of the lamps exploded when they were exposed to 
an explosive mixture of certain strength.” I beg to say every 
lamp, without exception, exploded in a very few seconds; the 
Stephenson, which up to the present time was considered the 
safest, exploded, I believe, in ahout eighty seconds, The 
‘* Defiance” lamp has arranged at the inside of the top of the 
gauze chimney an extinguisher, held in its position by a fusible 
nut. Whenthe chimney gets overheated—caused by the foul air 
—the nut melts, the extinguisher drops, puts out the light, and 
saves the possibility of an accident. After the light of the 
“ Defiance ” lamp had been extinguished this way it was suggested 
by some of the gentlemen present to try it without the extin- 
guisher. It was then put into the box and a full current of pure 
gas turned on at a great pressure, and withstood all attempts to 
explode the outer gas. I was quite willing to allow it to remain 
any time; it remained so for ent half an hour, those present 
being fully satisfied it was really an absolute safety lamp, as every 
part of the lamp had then become as heated as it would had the 
gas played on it for five hours. Should the ‘‘ Defiance” lamp be 
generally adopted in coal mines I am certain we should hear no 
more of these frightful explosions, either in consequence of the 
light igniting the outer gas through the gauze, or the miners 
tampering with it, as under nocircumstances can it fail. This is, 
of course, the perfection which has so long been desired. 

60, Mortimer-road, Kingsland, N.E., FREDERICK FOSTER. 

December 2nd, 1567, 





SURVEY OF THE DARIEN CANAL LINE, 

Simr,—I beg to submit to your consideration the propriety of 
determining the practicability of opening a ship canal communica- 
tion between the Atlantic and Pacific, by having a thorough and 
detailed survey made of the narrow tract across the Isthmus of 
Darien, from Caledonia Harbour to the confluence of the Lara, 
with the Savana, from which point there is an easy navigation for 
ships of the largest draught of water down to the Gulf of San 
Miguel on the Pacific. 

The distance between Caledonia Harbour and the Savana by the 
line proposed by me, which traverses a valley between the two 
ridges of the Cordilleras, is thirty-nine English miles. The line 
presents two summit levels, one between a river that falls into 
Caledonia Harbour, and the Sucubti, which I estimate at 180ft., 
and the other between the La Paz and the Lara, which may have 
an elevation of 130ft. Both those watersheds have very narrow 
bases. For 214 miles of the 39 the line follows the bed of the 
Sucubti, the lower 12 miles of which might be rendered navigable 
for ships by means of dams and embankments. In that case the 
entire transit route from sea to sea would consist of:—Canal 
27 miles, canalised river 12 miles, navigation of the Savana 16 
miles, and of the Tuyra 3 miles; in all, 58 English miles. The 
necessity for a tunnel is entirely obviated by the valley, to which 
I directed attention in 1850, and which is plainly laid down in 
Commander Parson’s ‘* Survey of Caledonia Harbour and Port 
Escoces,” published by the Hydrographic office in September. 1854. 

Information on the subject of the line will be found in the follow- 
ing publications for 1865:—My paper on ‘* Interoceanic Canal 
Routes,” in the ‘‘ Transactions of the British Association” for 
187; Rear-Admiral C. H. Davis’s report to the Secretary of the 
U.S. Navy, on ‘Proposed Interoceanic Railroads and Canals;” a 
paper on “ The Darien Canal Line” in the ‘* Journal of the Royal 
Dublin Society;” a paper on ‘* The Darien Indians,” with a copious 
vocabulary of their language, in the “ Journal of the Ethnological 
Society of London;”’ and a series of letters in the Mining 
Journa’, since September 28th. E. CULLEN, 

Dublin, December 4th, 1867. 





ENGINEERS’ EDUCATION. 

Srr.—In your last week’s impression your correspondent 
** F, HM.” is of opinion that a pupil of a mechanical engineer has 
only himself to blame if, after his indentures are signed, he should 
find the means allowed him for improvement are not as plentiful 
as he expected beforehand. He states as his reason that every 
engineer will allow a month’s trial before the apprenticeship is 
commenced, and that during that time the pupil ought to know 
everything that is to be afterwards learned, and how the instruc- 
tion is to be given. The firm with whom I am serving my time 
gave me this month’s trial upon which “F. H. M.” bases his 
argument, but far from attaining his standard of ability I must 
confess that, at the end of that time, I knew no more of what 
means would be allowed me for getting possession of the more 
advanced part of the study of my profession than I did when I 
began. Ifa young man, coming fresh from school or college, 
enters a factory where everything he sees is practically new to 
him, it naturally occurs to him that the best way of getting to 
the top of the tree is to begin at the bottom, and this, added to 
the fear of being considered a ‘* muff” by the men, is sufficient to 
uiake him first endeavour to master such minor details as the 
proper way of holding a chisel, or the means of starting a lathe, 
before he troubles himself with more weighty matters. The 
novelty of the position is alone enough to make a beginner pleased 
with the profession, even if he should afterwards dislike it; and 
besides which it is a failing with most men and I should fancy 
engineers are not excepted—to be more attentive before receiving 
vayment than when the amount stands to their credit in their 
oo. account. I hope it will not be supposed from my last 
letter, which you were kind enough to publish, that I am at all 
discontented with my profession; my reason for writing to you 
was simply.to express my opinion of the inadequate return a 
pupil receives for the premium paid. ‘“ F. H. M.” may boast of 
our self-taught predecessors—-and I fully agree with him that it 
is a very nice thing to be independent—but I must say I cannot 
see the use of giving myself the trouble to find out things that a 
few words would fully explain, and more especially as I pay for 
the instruction I ought to receive. . A Purl. 

December 5th, 1867. 








WANTED, A GRAVE-DIGGING MACHINE. 

Mr. Epitor,—I say, Sir, it seems that we are all going to the 
dogs. One of your correspondents says that trades’ unions in 
general are ruining business; another says it is the landowners’ 
and lawyers’ trades’ unions in particular which does the damage; 
a third says soldiers are at the root of the evil; and a fourth says 
that patent laws originate the depression by bringing adverse in- 
fluences to bear upon the disappointed inventors of pumps and 
washing machines, - It’s an ill wind-that blows nobody Ga, I 





suggest that we engineers bring all our powers to bear at once 
upon the construction of good steam grave-digging machines, 
which seem likely to be in large demand. Thus may we thrive in | 
evil days, like doctors, lawyers, and undertakers. If you can 
induce some of your friends to form a company for the manufac- | 


ture of such machines I shall be most happy to act as secretary at | 
a moderate salary, and to add the whole weight of my name to the | 


company: astuosy Wonsirsaws, C.E,, A.S.S., F.B.S., &. 


9, Crane-court, Little Britain, E.C., 
December 10th, 1867. : 





PRIME COST. 


Srr,—On noticing one or two remarks of yourcorrespondent with 
reference to “‘ prime cost,” &c., I would simply state that having 
had some years’ experience as a ary cost clerk in an engineering 
concern, I would remind ‘‘Prime Cost” that this is a business or pro- 
fession which cannot be arrived at without practice, and experience 
for a considerable length of time; and as clerks of this description 
are thinly strewn, and perhaps do not fetch *‘prime cost” for their 
abilities, there are a few in the market who understand this sub- 
ject in detail—as, for instance, time, wages, and material used in 
beginning and completing any particular class of machinery from 
the raw pig iron to its finished state. This class of knowledge is 
necessary for the gentleman apprentice who has finished his ap- 
prenticeship, especially if he commences business on his own 
account; and it is a branch which requires learning, and deserves 
attention. GEORGE SPARKES, Jun. 

Manchester, December 7th, 1867. 





JET PUMPS. 

Srr,—As certain recent erroneous accounts of the performances of 
these pumps have come before the public, I feel that I shall be doing 
good in warning, through your columns, any one against attempt- 
ing what must be a physical impossibility. The only case in which 
one of these pumps can perform a duty anything like commen- 
surate with the power expended is when the height. to which the 
water is raised is equal to that from which it falls, in which case 
the pump is simply acting as a fountain, and squirts up again the 
water that has fallen. The efficiency in all other cases compared 
with what it is in this is in the ratio of 

the height to which itis raised 2 

the height from which it falls 
In fact, supposing the jet to remain the same, the efficiency 
decreases as the height to which the water is raised decreases. 

These remarks relate to the principles on which these pumps 
work, and have nothing to do with the imperfections of construc- 
tion. oO. R. 

December 8. 








BRAKE RAILS, 

Str, —I trust that ‘‘P. O.’s” project—to fix a bar or rail of cast 
(chilled) iron between rails at the stations, with ‘‘ braking” 
apparatus to suit—will not be passed over without a trial; only I 
would suggest that the bar or rail should be from 200 to 200 yards 
long. The same idea has frequently passed through my mind, 
but I could not see my way practically to test the feasibility of the 
project. Indeed, there are many ey to which chilled cast 
iron might be applied with profit, but this one seems to me to be 
one of the most important. 


Worcester, Dec. 9th, 1867. A Rartway INSPECTOR. 





MESSRS, HANDYSIDE’S WINDING ENGINES. 


Sir,—The flourish of trumpets with which a description of a 
pair of large winding engines by Messrs. Handyside and Co. com- 
mences made me pay a somewhat more minute attention to the 
drawings than otherwise I might have done. As winding engines 
are now a very numerous class, and as they have requirements to 
fulfil very different from any other class of engine, I will, with 
your prate, venture to offer my criticisms upon those illus- 
trated. 

The first thing that struck me was the way in which the drums 
were connected by the spokes of the fly-wheel with the main shaft 
of the engine. If the rope be on the outside of the drum there 
must be a tremendous side strain on the spokes and boss of the fly- 
wheel, which must, of course, be made proportionately heavy to with- 
stand it, and the tendency for the drums and fly-wheel to work 
loose—imay I say wobble ?— on the shaft must be excessive. In the 
description the weight of the fly-wheel is putat eight tons, andadding 
to this the drums, which appear to be heavy castings, the revolving 
weight cannot be less than from twelve to fourteen tons. Referring 
again to the description we find ‘that the cage is to be drawn up 
from a depth of 300 yards in forty seconds, and as the drums are 
12ft. in diameter they must make twenty-five revolutions in forty 
seconds. Might I ask how much power will be absorbed in putting 
this huge mass of metal into rapid motion? Will not also the 
steam brake come frequently into use to bring it toastand? Of 
the power requisite to draw 36 cwt. or 40 cwt. of coal in forty 
seconds, what proportion will be absorbed in starting and stopping 
this huge mass of metal? 

Turning our attention to the cylinders, we find them secured to 
the bed-plate by brackets between the steam chests, some Zin. or 
18in. from the ends of the cylinders. With a similar arrangement 
I have seen the cylinders positively rock on the bed-plates, If the 
piston rod, which passes through the back of the cylinder, had a 
slide block to support it, this rock and the wear of the piston might 
be prevented. I presume the ornamental tube shown is intenied 
merely for a cover for the piston rod, and not for a support to it. 
If the rod does fit tight in the tube so much the worse for the rod. 

The rock shafts are supported on lofty pedestals with but small 
area of base, and apparently with no connection to the bed-plate. 
The lifters to the valves appear to be castings of a very stiff form; 
surely with equilibrium valves so much “timber” is not necessary 
in them. I would contrast their stiffness with that of the eccen- 
tric rods which have to work them. Messrs, Handyside appear 
also to be liberal in the number of joints in the eccentric and valve 


ear. 

The bed-plate appears to be somewhat light to withstand the 
strains which the steam brake, coming upon twelve tons of metal 
revolving at the rate of forty revolutions per minute, will subject 
= After so much adverse criticism I feel bound to offer one word 
of praise. 

The arrangement by which the ordinary foot brake can, when— 
and it is to be hoped only when—necessary, be converted into a 
steam brake, appears to be at once pe and powerful. The 
engineman will be wise if he keeps his foot away from the brake 
step when he puts the steam suddenly on the brake ; but this, no 
doubt, he will learn to do, and the arrangement seems likely to 
work weil. I have no doubt that more massive ashlar blocks will 
be used in practice than your artist depicts. 


December 7th, 1867. SCRUTATOR. 





THE FLIGHT OF PROJECTILES. 


S1r,—In your impression of November 15th, there is said to be 
a rapid reduction of the amount of resistance to projectiles—when 
their velocity is diminishing from 1100ft. to 1000ft. per second. 
May not this be connected with the velocity of sound in air, which 
is 1100ft. more or less, according to temperature? We have what 
appears to me to be an analogous case in the motion of boats on a 
canal or any surface of water in fact. It is this:—In a canal the 
waves of water travel with a certain velocity depending on the 
depth of water, &c. When the boat travels with this same 
velocity the resistance is found to be least, the boat rides as it 
were on the wave. So in the case of air when the projectile 
travels at or about the same velocity as the waves of air (which 





convey sound), the resistance would for the same reason be least. 


November, 1867, ‘= 


THE INQUEST on the victims of a recent boiler 
ford has resulted in the adoption of a verdict 
Mr. T. Illingworth, the owner of the boiler which exploded, was 
highly censurable for using a second-hand worn-out boiler to drive 
a high-pressure engine without previously having had it tested, 
after having been recommended todo so. The jury also expressed 
an opinion that some measures ought to be adopted by her 
Majesty’s Government for obtaining an inspection of boilers by a 
competent engineer or other person, in the same way as in the 
case of factories generally. 


PROPOSED REDUCTION OF WAGES IN THE SOUTH YORKSHIRE IRON 
TRADE. —The example set by the masters in the north of 
ironmaking district is being followed by the chief of thelarge firms 
in the south Yorkshire district. At both the Milton and Elsecar 
iron works, belonging to Messrs. Dawes, notices have been posted 
up to the effect that it is necessary to make a reduction in the 
price of iron. The notices go on to state that the millmen will be 
reduced 10 per cent., the puddlers 1s. and the squeezers 1s. 6d. 
per ton. The notices expire on Saturday, the 21st of December. 
On Saturday smaller notices were given at the Parkgate and the 
Midland ironworks, as well as at Messrs. Whittam, Messrs. Green 
of Wakefield, and at other smaller works in the district. There 
is some uncertainty as to how the men will receive the reduction. 
We, however, believe that there will be no very serious opposition 
on the part of the men, who it is understood will yield to part, 
if not the whole, of the advance, seeing that the reductions in the 
price of iron demand the reduction. 


A Museum or Frre-arMs.—A museum of fire-arms has just 
been established at Peckham, with a view of supplying a want 
which is much felt by all who are interested in the use of fire-arms 
and their accessories, viz., an establishment that provides facilities 
for the inspection, comparison, and impartial trial. To attain 
these objects a permanent exhibition has been established for the 
pu e of showing specimens of every known principle and system 
applied to guns, rifles, carbines, pistols, and all other small arms. 
Also samples of all explosive compounds, projectiles, cartridges, 
cartridge cases, cotaligs machines, wadding, &c. &c., with the 
accessories, implements and tackle used therewith; a shooting 
range is attached to the museum, for the trial of small arms, new 
or improved explosives, projectiles, &c. &c., provided with instru- 
ments and appliances for correctly and scientifically assertaining 
their relative and comparative merit as regards velocity, penetra- 
tion, pattern, recoil, and other important elements necessary to 
the perfection of really useful and efficient weapons. Mr. H. J. 
Gibson is secretary. 


THE Oaks COLLIERY EXPLOSION, AND THE COMPENSATION CASE. 
—For some months past the sense of the whole of the miners in 
the South Yorkshire district has been taken through their lodges 
as to whether action should be taken to recover compensation for 
the widows and orphans who were bereaved by the above awful 
calamity. After due consideration, the following important reso- 
lutions have been passed by a large meeting of the executive com- 
mittee in council assemble “Resolved “1. That in the opinion 
of this executive it is the bounden duty of the South Yorkshire 
Miners’ Association to do all in its power to enforce the law for 
protection of the miners working in the Barnsley district, and as 
this locality has proved to be a erous one from the prevalence 
of fiery gases, and as the danger will increase with the depth and 
extent of workings, so will the responsibility and duty of coal 
proprietors to take all practical and possible precautions, scientific 
and mechanical, to ensure safety to life and limb of the working 
miners.—2. That the late disastrous explosion of the Oaks Pit 
having had the best consideration of the executive of the associ- 
ation, and considering, after the best advice, the uncertainty of 
law, and the certainty of ruinous costs; considering that Mr. 
Dymond and the proprietors, by advice of their engineers, appear 
to have used such precautions as they believed to be adequate to 
insure safety, and that they have shown exemplary attention to 
future safety, and to the condition of the bereaved, the executive 
recommend that no case of compensation be prosecuted relative to 
this explosion; and, while sympathising with the disastrous losses 
of the proprietors, the executive commend the relief of the widows, 
children, and relatives of the poor miners deceased to their best 
consideration. —3. That the executive of this association, while 
rendering their sympathy and support to such coal proprietors as 
perform their duty, and endeavour to protect the lives and limbs 
of their workmen from accidents and danger, shall also do their 
best, in duty bound, to enforce the laws, and all just penalties, 
against all carelessness, negligence, and unlawful practices in 
the working of coal mines, and to endeavour to reduce and to 
prevent as far as practicable the fearful accidents and explosions 
in the Barnsley district—fatal alike to the lives of the men and 
the prosperity of the masters.” 





THE LEEDS ASSOCIATION OF FOREMEN ENGINEERS.—Leeds now 
boasts of the possession of a Society of Foremen Engineers, which 
s rapidly acquiring strength and influence. The annual dinner 
of the body was held on the 30th ult. The chair was occupied by 
Mr. Wim. Naylor, C.E., and the vice-chair by Mr. Richard Oates, 
the vice-president of the association, the following employers 
being also present, in addition to nearly the whole of the members: 
—Mr. B. Fowler, Mr. J. Kitson, jun., Councillor Shepherd, Mr. 
J. H. Kitson, Mr. J. Manning, Mr. W. Nichols, and Mr. B. 
Walker. The walls of the room were decorated with a number of 
mechanical drawings, most of which had been executed for the 
express purpose of illustrating the various important papers which 
had at intervals been read before the members. Several excellent 
speeches were made, for which we regret we have not space. We 
cannot pass over unnoticed, however, the remarks made by Mr. 
Jas. Kitson, jun., who said that the society had been formed at a 
great crisis in our manufacturing history, when foreign competition 
was brought more closely to our door, and when locomotives, 
which were the product of English genius, were actually imported 
from foreign countries and sold to English railways. The question 
arose, how was that done? And the answer was, that by superior 
means of education, and by superior means of collecting informa- 
tion, foreign nations had been enabled to appropriate the inventions 
and contrivances of English genius. Instead of stumbling about 
from this invention to that invertion, as clever practical English- 
men did, foreigners sent over clever men, bringing letters of intro- 
duction admitting them in our works and manufactories through- 
out the length and breadth of the land, and so picking up informa- 
tion and then going back to apply it to their own manufactures, 
In England there was nothing of that kind, and it was associations 
like that of the foremen engineers which would save an immense 
amount of trouble; but there were also similar societies in foreign 
countries, fostered and encouraged by the State; and large sums of 
money had been granted in France specially for the education of 
foremen, the result being that, whilst the education of working 
men as a class was not so advanced as it was in England, that of the 
foremen was much further advanced. They would find that in this 
country there were scarcely any foremen of iron works who had a 
proper knowledge of chemistry, notwithstanding that their work 
was a great chemical operation, and it behoved a society like that 
to take that matter into serious consideration. In France they had 
nothing like the natural advan sof ironstoneand coal which we 
possessed, and it only required that Englishmen should have the 
means of instruction to enable them to keep the lead. The 
country which had produced Steph , Watt, and Murray 
would never remain behind ; and it was for the foremen to take the 
matter into consideration, and press it upon the attention of their 
representatives in Parliament. Referring to Mr. Shepherd’s 
allusion to the extension in the iron trade in Leeds, he said that he 
had found that in five years the number of persons employed in the 
manufacture of iron had increased nearly 50 per cent., and there 
was not the slightest doubt that at this moment the iron trade 
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BITUMEN IN GAS-MAKING. 

Mansy of our readers are no doubt aware that several 
attempts have been made to use petroleum or rock oil in 
some shape as a means of improving the quality of gas. 
In its simplest form the carburetter may be seen in our 
street lamps. The action is simple and the effect satis- 
factory, but the management of the apparatus is trouble- 
some. The proper place to use the petroleum or other 
carburetter is in the gasworks, not at the place of delivery; 
and this especially holds good when dealing with private 
lights. Various modes of attaining the end have been 
proposed, such as pouring petroleum into the mains, but 
they have met with little success. No doubt a powerful 
stimulus was afforded at one time by the high price of 
boghead, £4 10s. per ton; but its value has now fallen to 
half this sum. A company was formed some time since 
for working the great Pitch Take of Trinidad, and the 
bitumen raised by this ng ang 4 is now being tried with a 
view to its substitution for boghead and cannel. The 
following reports clearly show what are the prospects of 
ultimate success. The principal drawback lies in the large 
percentage of water contained in the bitumen, which raises 
the price of the really useful material by 25 per cent. It 
is somewhat remarkable, we think, that no attempt has 

et been made to use petroleum in the liquid state by 
injecting it into the retorts, say, by the aid of a jet of 
superheated steam, in something the same way as Messrs. 
Aydon and Field use it as a steam generator. 

To the Directors of the Trinidad Petroleum Company (Limited). 

Gentlemen,—In handing you reports on the gas-producing 
power of Trinidad bitumen from the Pitch Lake. made at my 
suggestion by Dr. Letheby and T. M. Keats, Esq., of London, 
and Dr. Anderson, of Glasgow University, I would draw your 
attention to the “following practical conclusions to be derived 
therefrom :— 

1st. As to the high illuminating power of the gas. If the yield per 
ton of boghead cannel be taken at 130,000ft. of thirty-five standard 
sperm candles, that of Wigan cannel at 10,000ft. of twenty-two 
candles, and that of Newcastle ordinary coal at 9300ft. of thirteen 
candles, then a mixture of 20 per cent. of boghead with 80 per 
cent. of Newcastle ordinary at g would yield per ton 10,040ft. of 
18°7 candle gas, and a mixture of 20 per cent. of Wigan cannel 
with 80 per cent. of Neweastle ordinary coal would yield 9440ft. 
of 149 candle gas, you will observe, from the reports before you, 
that with a mixture of the same proportions of Trinidad bitumen 
and ordinary Newcastle coal, according to Drs. Letheby and Keats, 
the yield of gas per ton was at the rate of 10,600ft. of 17°6 candle 
gas, and, according to Dr. Anderson, it was 10,080ft. of 16°5 
candles, the difference between the two being accounted for pro- 
bably by the use of West Leverson coal in the first instance, and 
North Pelton coal in the second; it will, therefore, be seen that 
the bitumen, as a gas-producing agent, is very superior to Wigan 
cannel; in fact, to produce the same result it would be necessary 
to increase the quantity of Wigan to nearly 50 per cent. The 
ee - approaches, and very nearly equals that obtained from 

ea 

nd. According to Dr. Anderson’s report the eff2ct produced by 
a mixture of the bitumen with coal-producing gas of low illumi- 
nation is very marked, A mixture of 20 per cent. of bitumen 
with 80 per cent. of Lord Belhaven’s main coal distilled at a 
red heat producing 9072ft. of 14 candle gas, thus rendering 
useful for the production of gas, coal which, carbonised alone, is 
at present unfit for that purpose. 

3rd. As regards the sulphur in the gas, it is to be observed that 
the purification ona large scale of working will be much more 
perfect, particularly where scrubbers are used, and the gas is 
washed with ammoniacal liquor, and it is probable that the 
quantity found by Dr. Letheby may be considerably reduced. 

4th. The price of boghead being at present about 46s., and 
Wigan cannel 27s. per ton in London, loakine at the above results 
the bitumen ought to meet with a ready sale for gas purposes at 
from 45s. to 50s. per ton, particularly when it is remembered that it 
may be carbonised with ordinary coal without any deterioration to 
the coke, and there is no refuse to cart away, as is the case with 
boghead. 

This price would of course be increased if the material could 
be imported, as suggested by Dr. Anderson, with less moisture 
than 23°05 per cent. 

Under these circumstances I should recommend you to import a 
carefully-selected cargo as dry as possible from the Pitch Lake, in 
order that you may be ina position to supply quantities of from 
twenty-five to fifty tons, which will enable any gas company to 
give the material a geod trial on a fair scale, and to satisfy them- 
selves as to the beneficial result to be obtained. 

Iam, gentlemen, your obedient servant, 
(Signed) H. P. STEPHENSON, 
M. Inst. C.E. 

15, Abingdon-street, Westminster, 

November 23rd, 1867. 
Report OF EXPERIMENTS ON THE GAS-PRODUCING POWER OF A 
SPECIMEN OF TRINIDAD BITUMEN. 

The experiment had a density of 1°283, water being 1 deg., and 
it consisted, in great part, of bituminous matter, soluble in 
benzole, turpentine, &c. 

Ignited in a gas retort it yielded, gaseous and liquid volatile matter 638 

Pized cagbon.. .2 ce ce co o6 oe cf oe 08 cf 06 of 88 

Mineral matter or ashe. «2 «+ s co cc 980 

100°0 

The amount of sulphur contained in it was 3°25 per cent. Two 
experiments were made for the purpose of ascertaining the quan- 
tity and quality of the gas produced from it when mixed with 
different proportions of ordinary gas coal. In one experiment it was 
mixed with four times its weight of West Leverson coal, and in 
the other experiment with nine times its weight. 

The mixture of 80 per cent. coal and 20 per cent. bitumen 
yielded 11,200 cubic feet of gas, when the charge was worked dead 
off; but taken off at the rate of 10,600ft. cubic per ton, the illumi- 
nating power of the gas, when burnt at the rate of 5ft. an hour, 
was equal to that of 17°6 standard sperm candles, and the pro- 
poo of sulphur in it amounted to 23'4 grains per 100 cubic feet 
of gas. 

The mixture of 90 per cent. coal and 10 per cent. bitumen 
yielded 11,000 cubic feet of gas per ton of the mixture, when the 
charge was worked dead off; but taken off at the rate of 10,200 
cubic feet per ton, the illuminating power of the gas was equal to 
that of 15°6 standard sperm candles, and the proportion of sulphur 
in it was 22°6 grains per 100 cubic feet. 
+. In both of these experiments the charges were worked without 
difficulty, and we are of opinion that on a large practical scale the 
results would be equally satisfactory. 

(Signed) T. M. Keates, F.C.S., &c., 
Consulting Chemist to the City of London Gas 
Company. 
(Signed) Henny Letuesy, M.B., M.A., &c., 
Professor of Chemistry in the College of the 

London Hospital, and Gas Analyist to the 

city of London. 

London, September 9th, 1867. 

BEPorT ON THE COMPOSITION AND GAS-PRODUCING QUALITY OF 

4 SampPLe oF Bituminous Supstancg Sent By H. P. SrerHEn- 


1 fave carefully examined and snalysed » sample of bituminous 





substance sent to the laboratory by H. P, Stephenson, Fo. for 
the yuree of determining its composition a a ty to 
the rovement of gas obtained from ordinary The sub- 


stance Saag has a brown colour and somewhat bituminous 
smell. hen heated it melts, catches fire, and burns with a 
smoky flame, leaving a bulky ash. As secured it was very moist, 
and contained 23°05 per cent. of water, which was chiefly found in 
small hollows, varying from the size of a mustard seed to that of a 
grain of ot distributed through the mass. When dried at 
12 deg. it was found to contain— 
th 0s. t6;.26- en) tn ee oes ee. O00 ae. OP 
EL cs. Gh gs coe elas oh ae ae bea 
OXYGOM.. «o 0c ce ce co ce ee 08 co ce cf cf 8 
Galphur.. .«o se oo 08 co 06 00 seo oo co cf op 8 
EN. ed) tgiutde.” 4 Ak QaN'9a 68 “CGY es es ter 
Ash 


ee ee oe ce 08 ce ee ce oe ce ce ce ce 87°09 








Come se co cs ce ce 0p 08 00 0@ 8 se ce ce 
Fixed carbon .. se ce se co o6 8 ce 06 of of 
Its composition as imported is— 
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Fixed carbon 4. «+ os ce ce 28 08 se oe = oe 
When distilled at a high temperature for the production of gas 
the yield and quality were found to vary with the heat, the 
quantity being largest when the temperature of the retort was 

es -e but the quality proportionately diminished. 
he two following experiments—in the first of which a red heat 


was used, and in the second a temperature app’ ing a white 
heat—will serve to illustrate this ;— 
Red heat. Higher heat. 
Cubic feet of gas per ton.. .. 6570 oe ce ce oe 8736 


llominating power when burned in the 
standard burner, consuming 5 cubic} 34 candles .. 26 candles. 


Gpecifie gravity.c co sce ce co co O6B oo cco ce co O88 
Quantity absorbed by bromine ,. «+ «+ +s os +147 percent. 
Grains of sulphur in 100 cuble feet of gas «. §=(6°58 
_ For the purpose of testing the effect of this bituminous substance 
in improving the quality of coal gas I used a specimen of North 

Pelton (Newcastle) gas coal, which gives, when distilled alone— 
Cubic fect of gas per tom .. .2 os ce oe ce ee oe oe 10,752 
Illuminating power .. .. «6 8 «6 of ee «oe Il candies. 
Specific gravity of gas 4. «2 ce oe ce oe oe co oe 0853 
Absorption by bromine .. .. «ss se «+ of of 40 percent. 
Grains of sulphur in 100 cubic feet ofgas .. .. «2 «. «+ 0°704 

This coal having been reduced to a coarse powder, was mixed 
with the bituminous matter in the proportion of four to one, and 
gas was made from the mixture. The results were as follows :— 


feet per hour.. «2 2 os o« 


Cubic feet of gas per ton .. ec ce co ce co ce $0,080 
Illuminating power .. 16'5 candles. 
Specific gravity .. ee ee ee oe 0376 


Absorpticn by bromine “e oe = ee ee n 
Grains of sulphur per 100 cubic feet of gas .. .. «- 
I have also examined the effect of the bituminous substance on 
the gas produced from an ordinary Scotch household coal. I used 
for this purpose Lord Belhaven’s main coal, which was selected 
because a similar coal had been eupleres in experiments on 
Mackenzie’s patent for improvements in the manufacture of coal 
gas. This coal, when distilled alone, gives— 
Cuble feet of gas pertomn .. os «+ «oe os oe 
Tiiuminating power .. .. «+ os «8 of 8 of 
Specific gravity of gas .. .. «- co co O80 
Absorption by bromine .. .. .. «+ os 3°85 per cent. 
Mixtures of this coal with 20 and 10 per cent. of the bituminous 
substance were distilled for gas, with the following results :— 
Mixture containing 20 per Mixture with 19 
cent. of bituminous per cent of bita- 
substance. tainous substance. 


5°66 per cent. 
ee 143 


— 
oe 


Red heat. Higher heat. Ditto. 
Cabic feet ofgas perton .. 9072 .. 10,528 .. «. 10,880 
Illuminating power (candles) 36 ce cc = lte = ce 75 
Specific gravity ofgas .. QO497 .. o O43 22 oe 0°38 
Absorption by bromine ., 66 oe ee 53 ve 33 


In considering these results, and the conclusions to be drawn 
from them several matters merit attention:— First, the bituminous 
substance, as imported, contains 23°55 per cent. of moisture, and 
28°54 of ash, amounting together to 51°59 per cent., so that less 
than half its weight consists of matter capable of yielding gas. A 
good cannel coal contains about 90 per cent. of gas-producing 
matter, and gives, in round numbers, 10,000 cubic feet, having an 
illuminating power of from 25 to 30 candles. Had the bituminous 
substance contained no more than 10 per cent. of impurity it 
would have yielded, on the average, upwards of 14,000 cubic feet 
of gas, with an illuminating power of thirty candles. It must 
therefore be considered an excellent source of gas, but in importing 
it it is very desirable that the purest and driest parts should be 
selected so as to avoid, as muchas possible, the expenditure incurred 
in transporting useless matter. S$ , thesubst tains alarge 
quantity of sulphur, and it is therefore important that the best 
methods of purifying the gas obtained should paps bey From the 
bituminous matter used alone the sulphur was reduced by careful 
purification to 6°586 grains per 100 cubic feet; but I believe that if 
the purifying eupeneves be insufficient it is possible that it may 
greatly exceed that quantity. Third, when used as a mixture 
with a Newcastle gas coal it adds very materially to its illuminating 
power, raising it from 10 to 165 candles. A similar increase is 
produced in the illuminati wer of the gas obtained from an 
ordinary household coal; but in this case the quality of the mixed 
gas was not sufficiently high to admit of its being with 
advantage. Fourth, the quality of the gas obtained from the 
bituminous substance being affected by the temperature of distilla- 
tion, it will probably be found in practice that the best result will 
be obtained by distilling at a temperature not greatly exceeding 
red heat. Looking at the whole of these results I have no hesita- 
tion in saying that this substance may be advantageously employed 
for the purpose of improving the quality of gas, provided it can be 
imported at a sufficiently moderate price. The only difficulty 
which is likely at any time to arise in the use of this bitumen 
depends on the sulphur it contains, and the risk of a quantity of 
that substance remaining in the gas produced from it. This can 
only arise, however, from imperfect purification, my experiments 
having shown that the gas can have the sulphur effectually 
removed from it. I have examined, also, the pnts of this 
substance as an oil-yielding material, but the results were not such 
as to onepuregs me to pursue the investigation into details. It 
yields, when distilled at the lowest possible temperature, a thick, 
viscid, and -looking oil, having exactly the specific gravity of 
water, from which it cannot be separated in a satisfactory manner. 
Tt is well known that the value of oils obtained by aiptilling 
bituminous matters ds on their specific gravity being low. 
am clearly of opinion that the produce of this subs could not 
compete with the oils obtained from shale and other similar 
materials, ( ) THOMAS ANDERSON. 
University of Glasgow, 19th November, 1867, 
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PROGRESS IN FRANCE. 


TxHE blue-book, or of the situation of the Empire, so far 
as relates to internal affairs, has just appeared ; it is a very volu- 
minous document, and contains many matters of interest to the 
engineer. 

n the first place we have a highly satisfactory account of pro- 
gress made in connection with telegraphy. The atmospheric tubes, 
of which an account appeared in these columns, have been 
some time in successful operation; the tubesat present in work 
connect six district offices with the chief office; the arrangements 
for eenening Se district offices with the secondary stations are 
now being planned. This valuable adjunct to the telegraphic 
system has been carried out on an entirely novel plan, the tubes 
being exhausted by a simple application of the water supply, and 
as there were no precedents to refer to the arrangements ad been 
earried out with praiseworthy care to a successful issue. The idea 
and the first experiments occurred, as you know, in England, but 
the means adopted were different, and in this practical reform 
Paris has left London far in the rear. 

A great deal has been done for telegraphy in the provinces: 200 
new stations have been opened, and 120 more will be added as soon 
as fine weather sets in, 

Vhe project of direct communication between Frence and 
America has been several years under hand, and the hope is ex- 
pressed that a company recently formed will be able to carry out 
the work without asking for any subvention or privilege; the 
Government, says the document, has determined, as far as the public 
interest permits, to apply the principle of free competition in the 
formation and working of submarine lines, and not to accord an 
exclusive right to any company. 

The new line connecting France with India is announced to be 
opened on the first day of the coming year; it will pass through 
Switzerland, Austria, and Turkey. According to present a - 
ments a mi sent from Paris to India will only make two halts 
between the former and the Caspian Sea, namely at Vienna and 
Constantinople. A considerable diminution in the charges will 
occur on the opening of this line. 

The diminution that has been made in the scale of charges has 
had a most beneficial effect not only on the number of despatches, 
but also on the finances of the qlesleisteation ; during the first 
nine months of 1867 the ber of sent from one part 
of France to another exceeded two millions, being an increase, as 
compared with 1866, of no less than 268,099, and in the amount of 
money recejved of more than £10,000; the international des- 

tches during the same period amounted to 374,698, showing an 
Naser in number of 27,544, and in cash of £13,600. The total 
increase, of nearly 300,000 despatches and 600,000f. in nine months, 
— an unanswerable argument in favour of low rates of 
charge. 

Under the head of “‘ the Mint” we find that the numberof medals 
struck in connection with the late exhibition, prize and com- 
memorative medals, amounted on the first day of the present 
month to the enormous number of 9,568,355. 

The metal trades, says the report, have suffered generally from 
the diminution in the price of their products, and, notwithstanding 
the requirements of the railways and the orders for artillery for 
the army and navy, the effects have been evident, especially in 
establishments placed under unfavourable conditions. 

Many complaints have been made against the system of the 
admission of raw material, under bond, for manufacture and ex- 
portation, and an inquiry has been made by the Consultative Com- 
mittee of Arts and Manufactures which has resulted in the 
following deduction:—That the crisis through which we have 

assed arose from general causes, and were in no way peculiar to 
ase, and may be attributed to an increase of production out 
of proportion to the consumption. The inquiry showed, more- 
over, that the north and west of France, which are more accessible 
to the import of metals in bond, have not suffered in a greater 
proportion than other districts. In fact, the price of iron is the 
same in Paris as at Lyons. It was, moreover, ey shown by 
the inquiry that if the forges of the centre and south of France 
had not had the benefit of the outlet for their products which the 
system referred to created, they would have been thrown upon the 
markets of Paris and the east of France and borne down prices. 

The caperenent of ce is now engaged in certain necessary 
modifications in the application of the decree alluded to for the 
admission of metals in bond, but no hint is given as to the 
nature of these proposed changes; however, we suppose they will 
not be very material as the Government expresses its sense of the 
value of this arrangement which, says the report, contributes 
greatly to the prosperity of the machine shops, which have thereby 
been enabled to extend their exports in such a manner as_ to leave 
something like four millions sterling per annum in the country 
for labour. 

The tables show a considerable increase in the total results of 
the trade of the present year as compared with 1866, but it is 
already known that there has been a most remarkable change in 
the composition of these results; in short, an increase in imports 
accompanied by a large falling off in exports. The following 
figures exhibit the total results for the nine first months:— 














1847. 1866. 
F. F. 
Importation .. 2,316,684,000 .. 2,070 420 000 
Exportation .. ee 2,197,018,000 .. 2,375,365,000 
4,543,702,0°0 4,445,785,000 
Bxcess 1c oe ve ce ce oe 97,917,000 


Thus, as the report says, while the imports show an increase of 
276 millions of francs, caused in a great measure by the necessity 
of importing food, the exports show a reduction of i: 78 millions of 
franes—£7,120,000, a very serious sum for nine months. Never- 
theless the exports of 1867 are still larger than those of the corre- 
sponding period of the year 1865. 

The merchant shipping of France exhibits an increase to which 
we are unaccustomed; the entries show an increase of 800,000 
tons, of which 200,000 are French, and the departures an excess 
of 62,000 tons, 48,000 of which belong to France; the number of 
ships is not given. 

ry series of special tables, showing the trade with various 
countries, as illustrative of the working of the late treatise of 
commerce, haye a special interest for the commercial and manu- 
facturing world of Great Britain. The first of these tables shows 
the comparative imports from yy (the United Kingdom, we 
presume, is tg France for the nine months, so far as 
regards special commerce—that is to say, imports for consumption 
only. 

The general result is a total of nine and a-half millions sterling 


—an increase to the extent of £920,000. Some important 
articles, however, show a much higher ratio of increase. us ;~- 
1867. 1866. 
F. F. 
The imports of pig iron amounted to 4,935,000 .. .. 29,860,000 
Steel ofall kinds .. «+ «+ «+ of F,SI300 .. «. 1,188,000 
Copper oe os 6 oc co ce os 20,560,000 .. .. 204 000 
Tin, raw 4. ce +s ce ce ce oe 4,072,000 .. «. 98.775,000 
Oath 04. 200.96..00° 00 co 0s. co SRMIBAED cc oc GREED 
Chemical Prodacts.. .. «+ 1,803,000 .. «+ 1,790,000 


ce Sa oc cn ce sou. Se oc, eR cee 
On the other hand it will be seen that there is a decrease in the 
following items :-— 
segs. 1867. 
Meatwoe tt Phe ot 
Sea-going Vesselg .. .. .. .. +. 8,336,090 .. 
ea oot we De of rings for bere ve find that 
un ese importan’ i ir cial cons , 
tion of France amounted to 69.470, TY Adee 4 
preerat yess, againsy £5, even 00H, 08 Spepenne of enene tap 
a million 
The next table the exports from France to England, 














Dec. 13, 1867. 








and here we find a decrease on the total of the nine months equal 
to £6,319,600. eee eee ee 
the case of the same classes of items given above :— 
Increase. = . m 
Thin Sheet Iron .. «. 1,333,000 .. .. 974,000 
Copper Ore ° 0 e ee eo 2,664,000 .. «. 1,403,000 


9,471,000 .. «+ 11,628,000 


Dyes, prepared’ :. .. .. «+ .. 4,845,000 .. .. 5,909,000 
Watch and Clockwork .. .. .« «+ 2,784,000 .. .. 2,827,000 
Work 4,431,000 


Metal aa 5 nt wag. da, os nay 40 
Optical and Musical Instruments .. 2,083,000 .. .. 2,579,000 


Machinery and tools do not appear in the list, so that they 
were aggeny Be a to nothing. 

Taking, as before, the totals of the two tables, we find under 
these heads the sum of 26,852,000f. for 1867, against 29,751,000f. 
for the previous year, or a falling off to the extent of £115,960. 
Such results as these cannot be considered unsatisf from an 
English point of view, although it would be better still if there 
were an increase on both sides instead of only one. The balance 
of trade is of course important, but the total amount of commerce 
iseven more so. Nations do not take of one another what they 
don’t want, or send away tbat which they cannot well spare. 

The total results of the special commerce of France with other 
countries has an important bearing on the great question of the 
state and prospects of trade. We find that the exports from Bel- 
gium into France during the same period increased, in round 
numbers, £2,250,000; those of France to Belgium diminished by 
£30,800; those from Germany into France increased by £2,432,600; 
those from France to Germany also increased by £1,435,400; those 
from Italy to France increased by £2,669,280; those from France 
to Italy increased by £55,880; those from Switzerland to France 
increased by £1,113,920; those from France to Switzerland in- 
creased by £1,081,680; those from Holland to France increased by 
£176,360; and from France to Holland increased by £226,560. 

Thus we find that the consumption has incre in all directions 
with the exception of French imports in England and Belgium; it 
woust not be forgotten, however, that this ison only appli 
to the present and past years; whereas in preceding years the 
increase was great in French exports to these two countries, while 
in other cases it has commenced mere recently and is therefore 
more conspicuous. 

It is deserving of remark that the total of the special trade of 
the nine months between France and England amounted to nearly 
forty-four millions sterling, or more than the totals of the exports 
between France and all the other countries named above added 
together. The trade between France and England is becoming 
what it should and would have been long since but for the want of 
a well defined general understanding of the interest of the two 
great neighbouring nations. Here special trade is now equal to 
the commerce of the whole of Europe before free trade principles 
= to effect the wealth of nations and the value of labour. 

e exposé gives the results of tbe working of the mercantile 
marine law, which has been in operation nearly a year. 

As shown above, French shipping has increased during that 
period, whereas the cont: was confidently predicted. 

Shipbuilders and others have taken considerable advantage of 
the tg oy of the law in question ; they have imported under 
bond, 6700 tons of pig iron, 7300 tons of bar iron, and 3200 tons 
of sheet iron; the importation of works in metal has been con- 
fined to anchors, and has reached only 325 tons. 

The number of vessels imported from abroad has been but small 
namely, eighty-three wooden ships, of an aggregate tonnage of 
16,124 tons, and ten iron ships, of, together, 6725 tons. 

An inquiry is now on foot which has for its object the simplifi- 
cation of the regulations respecting equipment of vessels and the 
framing of a formula for the measurement of tonnage for adoption 
by the principal maritime nations. 

(To be continued). 











NOTES FROM SOUTHERN GERMANY. 
(from our own Correspondent.) 

THE large number of new lines now being constructed throughout 
Austria, and the consequently greatly increased demand for iron 
of all kinds, has of course proved of great benefit to all the 
native works connected with the production and working of this 
metal. Not only are all the engine and machine shops fully em- 
ployed, and all blast and puddling furnaces busily at work, but 
even the little hammer works scattered throughout Styria and 
Carinthia, the continued existence of which had but shortly 
seemed a matter of impossibility, have, almost without exception, 
again resumed their clattering. The quantity of rails ordered 
has become so large that the native works are no longer able to 
accept new orders, so that a large quantity will have to be im- 
ported from abroad. Certain ironworks which have undertaken 
to execute orders above their power are considerably in arrear 
with their deliveries, notwithstanding the large sums advanced on 
them. At the same time every possible assistance and encourage- 
ment is being given by the Government to the proprietors and 
managers of ironworks and machine shops. Thus, for instance, 
F. von Mayer, a large ironmaster in Styria, has lately, together 
with some men of like standing, been not only ‘‘ decorated” but 
also raised into the Austrian Reichsrath tresponding to the 
English House of Lords. 

Of my late visit to the Imperial Bessemer Works at Neuberg 
I have not much to remark. With regard to the bessemerising as 
still carried on there, I must mention that lately attempts have 
been made to carry out the process, patented by the manager, 
Stockher, of blowing in powdered charcoal through the tuyeres 
when pig iron poor in carbon is being converted. The method of 
introducing the charcoal dust into the blast pipe, and from thence 
into the tuyeres, is rather peculiar. A tube, of about half the 
diameter of the blast pipe, is fixed at right angles air-tight to the 
same a couple of yards distant from the Bessemer converter. The 
coal dust is, so to speak, gradually screwed into the pipe by means 
of an endless screw in this tube, which screw is rotated, when 
desired, by two workmen, as it communicates for this purpose 
through an air-tight stuffing-box with acrank. In order to impel 








yy work partly as wages. wages of 
wwap ef acongatee Fp each puddling furnace is as follows:— 
One foreman Ee 105 kreutzers; one under foreman ( Vice- 
vorarbeiter), kreutzers; two helpers (Meisterknechte), each 63 
kreutzers; one stoker (heizer), 51 kreutzers; one stoker’s assistant 
(Kohlenradler), 49 kreutzers. During twelve hours five charges of 
about 9 cwt. each are generally made, and the additional payment 
for this is arran as follows:—The number of cwt. puddled 
daily is multiplied by twenty-one, and from this product (repre- 
senting kreutzers) the total wages of the seven men is deducted, 
and the amount now left divided amongst the seven men. Thus, 
while working as above, each manreceives 75 kreutzers additionally. 
(100 kreutzers = 1 florin = 1s. 8d.) ? 

The following data respecting the wear of tires made from 
Neuberg Bessemer iron, as compared with that of others from 
coil” tas mashes aging of ea Mako aoa, eg 20 
torily the superior ity o! e uce. y are 
token from a teiter teow the Austrian Wat, Railway Com- 
pany to the Imperial Works at Neuberg:— 





| 








Loss in thick- 
Description of Rn ol ness previous} Miles per Note. 
tire. ing up. to =— line of wear. 

Neuberg Bessemer 2°75 lines Average of six 

CEB ce ce a 57136 or 1-12in. 2036 tires. 
Krupp’s cast steel 2°38 lines 

tires .. oo 4747 or 1-12in, 1994 Average of 
Bochum __ puddled 2°44 lines tires. 

steel tires... t 3123 | or 1-12in. 1279 j : 

















The miles given here are German miles—one equal to four and 
two-thirds English miles. The Neuberg Bessemer tires have 
therefore run ninety-two German miles per one-twelfth of an inch 
more than the Krupp cast steel tires, and 807 miles more than 
the Bochum puddled steel tires. 

From a recent visit I am able to give a few data respecting the 
well-known works of Hartmann, at Chemnitz, in Saxony, the 
largest makers of spinning machinery in Germany. The works 
consist of forty separate buildings, and cover thi acres of 
ground. Besides spinning machinery, locomotives, steam boilers, 
steam engines, turbines, water-wheels, mining machinery, mills 
and tools, are made there; in fact, every description of machinery. 
The ‘power required for seven steam hammers, for the blast for 
seven cupola furnaces, and all the working machinery, is given by 
twelve steam engines of 260-horse-power, two of which are 35- 
horse-power each. The largest planing machine can plane up 
to 48ft. length, 14ft. breadth, and 14ft. height. The smithy 
contains eighty fires of various sizes, the blast to which is given by 
two large fan blowers. In the boiler shop is a special engine 
of 35-horse power, a drilling machine, making twenty holes 
simultaneously, and a special steam rivetting machine. The 
six cupola furnaces for casting iron receive their blast from four 
fan blowers driven by two engines. 

Vienna, December 7th, 1867. 





Mk. HALe received £8000 from the Government for the inven- 
tion of the rockets that bear his name. 

YANKEE ENTERPRISE.—Would any Britisher, having lost his 
patent by neglecting to pay the £50 at the end of the three years, 
ever have had the courage to pro to Parliament to pass an 
Act to continue that patent? In this century atleast this has been 
reserved for an American. We observe that certain parliamentary 
agents have given notice that application will be made in the 
ensuing session for leave to bring in a bill and pass an Act “‘to 
continue and confirm the patent of a.p. 1863 (No. 3007), granted 
to Perry Green Gardiner, of the city of New York, in the United 
States, for “Improvements in vaiivendl car springs,” and also to 
enable the said Perry Green Gardiner, to pay the stamp duty of 
£50 on the said letters patent ; and upon such payment to enable 
the Commissioners of Patents, or their clerk, to stamp the said 
letters patent or a duplicate thereof. We hope that Mr. Gardiner 
will be as successful as he deserves. The patent relates to aspring 
formed of a spiral helix of steel, packed with wool in a cylinder 
and compressed by a piston. A spring of this kind was shown 
at the late Paris Exhibition, and it certainly gave great softness 
and elasticity. 

DESTRUCTION OF THE PITTSBURGH ROLLING MILL.—The great 
rolling mill at Pittsburgh, U.S., has recently been partially 
destroyed by one of the most fearful explosions on record. 
We extract the following from the New York Semi- Weekly 
Times :—‘‘The three boilers used in supplying with motive power 
the cumbrous machinery of the extensive rolling mills of om, 
Graff, and Dull, exploded simultaneously, with areport which shook 
to their foundations houses in the immediate neighbourhood. The 
huge boilers were separated into fragments by the concussion, and, 
with fearful velocity, tore their way through the building in all 
directions, carrying in their way death and destruction. The 
building was a large iron-clad structure, built of substantial 
timbers and strengthened in all the ways prompted by modern science, 
but it was shaken to the ground as though a toy house in a tempest. 
The huge timbers and fragments of boilers, and portions of iron 
machinery, and dust and dirt, bricks and stones hurled heaven- 
ward, darkened the atmosphere and presented a spectacle easier 
imagined than described ; and it was more terrible when the on- 
looker knew that beneath the mass of crumbling dust enveloped 
debris, which was rapidly igniting from the furnace fires, some 
sixty or a hundred human beings were buried. The wildest ex- 
citement prevailed. Flames burst forth from the ruins and shot ud 
fiercely, baffling for a while the efforts of the fireman.- A large 
force of humane citizens were busily at work pulling and chopping 
away the debris which covered those who in suffering. 
Here and there were the shockingly mashed remains of the dead 
who had been drawn from the ruins, while in every direction were 
the ded, some endeavouring to drag themselves to their homes, 





the coal-dust with sufficient force into the converter, the p 
and quantity of the blast is considerably diminished just durin, 
the introduction of portions of the dust into the blast pipe, an 
then suddenly raised. As soon as the coal enters the converter a 
dense reddish flame shoots out, and a considerable amount of 
heat is produced. This blowing in of charcoal dust is, remarkable 
to say, only executed during the so-called “‘ first period” of the 
Bessemer process. The following data respecting two ‘‘ charges,” 
during which charcoal dust was injected, may also be of interest:— 
Charge, No. 658, quality of pig iron, No. 9 (inferior quality, 
poorer in carbon than the quality No. 10 usually emp) oyed); 
weight of pig iron, 77 cwt.; weight of Bessemer ingots ovtained, 
66°3 cwt.; quality of same, 5h.; scrap, 201b.; ejection, 1501b.; 
uantity of charcoal-dust injected, 601b. The eo the 
was as follows:-—First period, 12} min. (after about the 
first four minutes, the first portion of the 601b., about 51b., was 
introduced into the blast pipe by turning the endless screw, and 
this repeated about each quarter of a minute until, in about three 
or four minutes, the total quantity had been injected, the pressure 
of the + Sg en ae eae and raised as already 
mentioned); second period, 18} min.; third period, 2} min. ; total 
333 min. The addition of fresh pig iron (instead i Bn mers 
then took place; the blast was let through for a minute, 
the converter turned down and left at rest for ten minutes, and 
then the casting of the ingots took place. The working of the 
other charge (No. 660), in which about 551b. of charcoal was 
gr ng —— me ‘shan re 4 min. ; Weis — 
min. ; min.; total, 35 min. ight of pig 
iron employed, % ; ingots. 65°7 cwt.; scrap, 201b.; ejection, 
none; quality of Bessemer metal, 5w. 
A statement of the wages paid to the men employed at the 





and others in a seemingly dying condition, borne in the arms of 
those who had extricated them from their perilous positions. 
But the side of the dead and dying was not so affecting as that of 
women and children hurrying about the ruins and scanning the 
features of every co to recognise a husband, father, or brother. 
Some incidents of this nature were terribly impressive. Especially 
so was that of an aged woman who recogni in a slender form 
her son. The most remarkable incident connected with this 
dreadful catastrophe was the escape of John Wisser, who was en- 
ed on the outside of the building near the boiler, from where 
was thrown to the bank of theriver, a distance of fully 200ft., 
without receiving any serious injury. He was slightly stunned by 
the fall, from which he recovered in a few minutes, and hurrying 
back to the wrecked building, laboured faithfully in assisting to 
extricate his fellow-workmen from the ruins. face was con- 
siderably burned. The boilers, we understand, were comparatively 
new, having only been in use since June, 1863. They were 42in. in 
diameter, and 16ft. long, with two 16in. flues, and were made of 
Shoenberger’s best charcoal iron. From the of the 
ents of the exploded boiler it is quite evident that the flues 
collapsed, most probably from an insuffici of water, as the 
upper part of flues bear indications of ha been heated red 
hot. Apiece of one of the boilers, about 14ft. in le was 
thrown into the enclosure of Wormser, Myers, and Co.’s oil works, 
east of the rolling mill, a distance of t., and more than half 
busied tn the ensth, Another piece, of smaller size, was found in 
the old fair grounds, several hundred yards distant, and still 
another f: ent, about 100 1b. in weight, was discovered on the 
side of the hill in rear of the Soldiers’ more a quarter 
of a mile distant from the scene of the explosion, 





NataL Rattway.—The ive Council of Natal is again 
moving in.the matter of railways, and has shown inclination to 
reper agen of Mr. D. Smith’s for a line to the coal-fields. It 
em! a guarantee of £42,000 a year, pre-emption of 1,000,000 
acres of land at offset prices, and privileges of working the coal 
mines, so as to give a combined basis for a financial arrangement. 

CoLLIeERY VENTILATION.—Mr. Nixon has recently been conving 
on a correspondence in the Cambria Daily Leader on the werking 
of collieries. We extract the following from his last letter:— 
‘*With regard to defective ventilation I can only say that the 
colliery proprietor who studies real economy will not neglect to 

loy every practical means in his power to ensure the freedom 
of his collieries from explosions, if he had no other object than 
merely the saving of his own pocket. One severe explosion will 
entail a severe iary loss which will require years of profitable 
working to make up. It hangs like a funeral pall over the pit for 
a long od, if it indeed ever be entirely removed. So far as I 
am able to judge from the reports which have reached me, Fern- 
dale Colliery most assuredly did not come under the category of 
want of ee 6 Soe were, I am told, — = feet wd 
air passin, ugh the workings per minute, and probably in 
whole of the South Wales pat hy basin there are not more than 
half-a-dozen collieries which have an equal amount. This colliery 
was divided into districts or ‘ panels yates precaution against 
loss of loss of life from explosions)—locked safety lamps exclusively 
used—yet with all these appliances and precautions what is the 
result? A loss of life little short, probably, of two hundred 
human beings, one half of whom would have been saved had the 
colliery been worked on the double-shift of the North of England 
ins of the single-shift system of South Wales. From personal 
experience I know that no amount of precaution on the part of 
the colliery proprietors can prevent explosions. I have known an 
outburst of gas which in a moment rendered inflammable a whole 
district, and fouled from end to end all the working places of that 
part of the colliery, although a current of air of 20,000 cubic feet 
per minute was passing through and sweeping every part of the 
worki That current remained in an inflammable state for six 
hun yards from the place of its outburst for more than twenty- 
four hours. Of course nearly every man’s lamp in the district was 
on fire, and had there been one defective lamp out of perhaps fifty 
or sixty, or even a perfect lamp in the hands of a careless work- 
man, or had any collier been in the act of smoking or had removed 
the top of his lamp, an inevitable explosion and a dreadful loss of 
life would have been the consequence. I say most distinctly we 
cannot prevent explosions, but I say at the same time we can 
greatly diminish them in number by a proper organisation of 
labour, and a change from the single to the double shift mode of 





working. 
TRADES’ Unrons.—At a meeting of the Jurisprudence Com- 
mittee of the National Association for the Promotion of Social 
Science, recently held at 1, Adam-street, Adelphi, to consider 
‘*Measures for Putting an End to the Abuses of Trades’ Unions,” 
Mr. William Overend, Q.C., one of the Sheffield commissioners, pre- 
sided. Mr. Frederick Hill, brother of Sir Rowland Hill, opened 
the p i by reading a paper setting forth the numerous 
abuses of es’ unions, the intimidation they exert over both 
employers and employed, and the exceptional inst in which 
they have connived both at robbery and murder. He praised an 
article in the Edinburgh Review castigating trades’ unions, and he 
censured a lecture recently delivered in favour of trades’ unions, 
at St. James’s Hall, wherein it was taught that the Legislature is 
a landowners trades’ union, which has depopulated Ireland and 
rural districts, reduced wages to half their natural level all over 
the country, and forced workmen to unite as trades’ unionists to 
save themselves from being depressed to the level of agricultural 
labourers. Finally Mr. Hill proposed the three following measures 
for instant adoption :—-1. An alteration in the law, which, while 
affording to trades’ unions the same protection of their funds 
against fraud as is granted in all ordinary cases, should render 
those funds liable for indemnification of all persons who could be 
shown to the satisfaction of a jury to have been injured by any of 
the officers of any trades’ union, or through the instrumentality of 
the union as a y.—2. The appointment without delay ot a 
public prosecutor.— 3. The immediate adoption of str efforts 
on the part of the better informed, to enlighten working men as to 
the laws which regulate wages, and show them how contrary their 
Pp ings are to their own interests. He also suggested a few 
minor measures. A long discussion among the legal gentlemen 
present followed the reading of the paper. One suggested that 
trades’ unions should be put on the same footing as the bar, and the 
other learned professions which exist by sanction of the law under 
trades’ union principles, because then the workmet’s trades’ unions 
would become respectable, and members convicted of improper 
acts would necessarily be ejected. Another said that from per- 
sonal knowledge he was sure that British workmen thoroughly 
detest those above them in society, and would not much longer be 
willing to work for wages at all. Co-operation and education were 
the only remedies he had to propose, and these would require 
time to bear practical fruit. A third believed that workmen did 
not detest the rest of society, but that, rightly or wrongly, they 
think they are unjustly treated by the Legislature, consequently 
they have deeply-rooted grievances at heart. A fourth said that 
the old law of conspiracy is in a very bad state, and anything in it 
which can be made to apply to unions among workmen can also be 
made to apply to unions among masters. Lastly, the president 
said that he had gained some knowledge of the subject during the 
recent examinations at Sheffield. Two, three, or more men, had a 
perfect right if they liked, to join together to sell their labour at 
any price they chose to ask, but the evil began when they sought to 
force other men to join the union, to persecute them if they did 
not do so, and to intimidate the masters. As trades’ unions 
gathered strength in Sheffield “‘ rattening” began, and the Sheffield 
istrates did not treat it as felony, the plea being that the 
article was not stolen, but taken away with the intention of 
bringing back when a certain event happened. In fact, rightly or 
wrongly, the Sheffield magistrates winked at the custom of 
rattening. In time things grew worse, and at last, as everybody 
knows, murder was added to the deeds of trades’ unions. The 
present laws are strong pee to punish these crimes, but no 
evidence on which it was possible to convict could be obtained at 
Sheffield. ds of pounds were offered asa reward for forth- 
coming evidence, but not a man would betray the unions. Under 
these circumstances the Government at last sent down a com- 
mission with such powers as had never been given before, namely, 
with authority to grant indemnification for the commission of 
serious crimes, and had that not been done, the facts now in every- 
body’s mouth would never have been brought tolight. He thought 
the first suggestion made by Mr. Hill of no practical value, 
because sufficient evidence to convict would never be obtained. 
He rather approved the second suggestion, and thought the third 
best of all, though it would be long in producing results. If they 
asked him what remedy he himself had to propose, for the im- 
mediate stoppage of the acknowledged evils of trades’ unions, he 
was unable to suggest any remedy at all. The trades’ unions are 
secret societies,so make what laws the Legislature may, evidence 
will never be forthcoming to convict offenders, and the public will 
not tolerate the punishment of crime, however strong the suspicion, 
if the deed is not brought clearly home to the doers thereof. The 
present laws are good and strong enough to meet all the evils, but 
men whocan give evidence against trades’ unions will not do so, 
and those who feel inclined to appear as witnesses, dare not. So is 

legislation brought to a dead-lock, and he saw no method of esca 
from the difficulty. The ings then terminated with the 
usual votes of thanks, al a resolution that Mr. Hill’s paper 
should be printed and circulated. It is remarkable that not one 
speaker during the whole evening addressed himself to the real 
point at issue raised by the better class of trades’ unions, namely 
that free trade inland must be established, and a race of peasant 
tors created in Great Britain, before the Legislature is in a 

ition to honourably demand free trade in labour. 
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THE PATENT | JOURNAL. 
{Condensed from the Ji fournal of the Commissioners of 


Grants and Dates of Provisional Protection for Six Months. 
ERICK 


3191. FRANCIS LOUIS DE GERRETH, Hope Wharf, Haggerstone, Middlesex, 
“* Improvemeuits in treating oils and spirits, and in apparatus to be used for 
this purpose.”—11th November, 1867. 

3206, JAMES CARTER and THOMAS CHALMERS, Dunfermline, Fifeshire, N.B., 
“Improvements in the details and fittings of windows, doors, and other 
similar contrivances applied to buildings and other stractures.”—12¢h 

lovember, 1867. 


3242, ROBERT CHARLES ADDY, Belfast, Antrim, Ireland, “ Improvements in 
the flyers of spinning and twisting frames.”—15th November, 1867. 

3261. LAW BRIERLEY, WALTER BRIERLEY, and JOHN — Warrington, 
Lancashire, * Certain improvements in the construction of wagons and 
other carriages employed on 7 or tramways.” 

. EDWARD Lorp, Todmorden, Y ts in machinery 
for opening an: c’eaning cotton and other fibrous s substances.” 

3265. EDWARD THOMAS HUGHES, Chancery-lane, London, ‘** Improvements 
knitting machines.”—A communication from Samuel Larkin, New = 
Connecticut, U.S. 

3267. WILLIAM JAMES HANSON and JAMES CHARLES ELLISON, Rawfolds, 
Cleckheaton, Yorkshire, * An improved method of and means or apparatus 
for dyeing textile fabrics, yarns, and fibrous substances. 

3269. JOHN COLEBROOK, Queen’s-terrace, St. — 's-wood, London, “ A new 
or improved butter basket.”—\8th November, | 

3273. ROBERT WARD, Manchester, and THOMAS an Royston, Lancashire, 

in the ot woven fabrics.” 

sore" WILLIAM JUBY COLEMAN, Bury St. Edmunds, Suffolk, and ALFRED 
COLEMAN, Lombard-street, London, “ Improvements in the combination and 
one of treating and employing certain preparations for various articles of 

3277. WILLIAM ANDERSON, Erith, Kent, “Improvements in evaporating appa- 
ratus, and in utilising the steam derivable from such apparatus.” 

3279. ANDREW BARCLAY, Kilmarnock, Ayreshire, N.B., ‘ Improvements in 
Motive power engines. "19th November, 1867. 

3281. CHARLES MOLE, Farringdon-road, be peneme 
manufacture of soles and heels for boots and | shoes.” 








« Improvements in the 





3283, SAMUEL COULSON, Montague-stree d, “Imp ts in the 
manufacture of coffins.” 
3285, 1HOMAS HENRY TILLEY, Queen-street, Cheapside, London, ‘ Improve- 


ments in couplings for boring tools.” 
3287. HENRY GREENE, King William-street, London, “An improved safety 
lamp suitable for reading and night purposes ” 


3355. JOHN HENRY JOHNSON, Lincoln's-inn-fields, London, 
the construction or arrangement 


3356. WILLIAM near and JOHN 
@ near Chesterfie'd, Derbyshire, ‘‘ Improvements in 
the manufacture of the tires of railway and other w! 


Franklin, Massachusetts, U 
3362. JAMES MCFARLANE, North Senet, Glasgow, and GEORGE 
BARKER, St. George’s-road, u , Glasgow, Lanarkshire, N.B., “Improvements in 





the p 
soe Wiasax Rontar Lath Gonthmpon-bulitgs,Chanery-ine,Londn, 
“ An im; spring-hinge.”—A communication from Jehiel Keeler Hoyt, 


proved 
New York, U.S.—27th November, 1867. 


Inventions Protected a de Six Months by the Deposit of 
Complete Specifications. 

3363. SAMUEL AUGUSTUS CHASE, Boston, Suffolk, Massachusetts, “Certain 
new and usefal im provements in the running mechanism of car and carriage 
trucks of any nature.”—27th November, 1867 

WILLIAM Ros BERT LAKE, 4 S2uthampton-batidings, Chancery-! , 
London, “An nication from 
— Waters and David Women Cincinnati, Ohio, US. 300 November, 


ose JAMES COLLINGHAM and THOMAS ELLISON SMITH, Keighley, Yorkshire, 
“Improvements in the steps of spindles for + ame roving, slubbing, 
doubling, and twisting frames.”—3rd December, 1867. 


Patents on which the Stamp Duty of £590 has been Paid. 

2993. JOHN SOPER, Mornington-road, St. Pancras, London, “ Lowering and 
raising weights, &c.”—I\st Ly 1864. 

3007. GEORGE WAILES, , and BENJAMIN COOPER, 
Frome, Somersetshire, ‘‘ Carding poe so "— 3nd 

3027. JOHN YEARSLEY, East Smithfield, and EDWARD TIMBRELL, St. 
George’s-in-the-East, London, “ Cleaning rice.” — 64, 

=, GEORGE DIXON, lenten, “ Upholsterers’ trimmings.” — 6th December, 


3046. RICHARD RICHARDSON, Lowdham, Nottinghamshire, “ Felt.”—6ih 
, 1864. 

3069. ANGELO JAMES SEDLEY, Conduit-street, London, “ Bridges.”—10ih 
December, 1864. 


18 
3078. ROBERT MATHERS, Ig en agi Burley-road, Leeds, Yorkshire, 
“ Sewing 6: 
7. WILLIAM ten Loughborough, Leicestershire, ‘‘ Looped fabrics.” — 
th December, 1864. 
sen EDWARD ane Millbank-row, Westminster, “‘ Wet gas meters.”—8/h 
Di ber, 1864 . 











3288. Baroness CAMILLE DE LAVENANT, Brixton-road, Surrey, ‘ 
in coating metals and metallic articles for the purpose of > or pre- 
serving the same from oxidation and decay, also in the materials, machinery, 
and apparatus to be employed therein,” 

3289. JOSEPH STAINCLIFFEE, Lane Ends, near Keighley, Yorkshire, “ Im- 
provements in smoke-consuming apparatus, parts of which improvements 
are applicable to other pu: poses ”"—20th Ne , 1867. 

3293. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“Improvements in packing for the piston heads of steam cylinders."—A 
communication from Horace McMurtrie, Boston, Massachusetts, U.S. 

3295. JOSEPH TOWNSEND, Glasgow, Lanarkshire, N.B, “ Improvements in 
the manufacture of soda and potash.” 

3297. SAMUEL BARCZINSKY ard BERNHARD BARCZINSKY, Northfleet, Kent, 
** Improved means of producing illusory exhibitions.”—A communication 

Ph 


from Fredk. A U.S 

= JOHN FORREST WATSON, St. John’: s-square, Clerkenwell, London, 

in the of watches and other timekeepers.” 

3209. WILLIAM ROBERT GREEN, Peckham, and J)HN GEORGE FREEMAN, 
Newington, Surrey, *‘ Improvements in steam «nd other motive power 
engines, and in valves for engines.” 

3300. WALTER BLUNDELL, Maddox-street, London, “Improvements in cowls 
or guards for chimney and other like shafts.” 

3303. ERNEST THOROLD, Lee, Kent, “ improvements in lamps for burning 
petroleum and other volatile oils or essences,” 

3305. HENRY JAMES and EDWARD DREWETT, Weybridge, Surrey, “Improve- 
ments in waterclosets.”—2Ist November, 1867. 

3307. VALENTINE BURCHELL, Charlemont “Avenue, Kingstown, Dublin, 
Treland, “‘ A new and improved process and y for the 
of soda water and other aerated liqu'ds.” 

3308. JOHN WORMALD, Roundell-street, Surrey, and WILLIAM BELL DALTON, 
Windmiil-street, London, “ An improved apparatus by which central-fire 
breech-loading fire-arms may be converted into muzzie-loaders at pleasure, 
and which also forms an indestructible cartridge case.” 














3309. JOHN GARRETT TONGUE. Southampton-buildings, Chancery-lane, 
London, “ Imp’ nts in gibs appli to the head } and other parts 
of engines and other machinery, also in the means loyed fer 





the same and other sliding or frictional surfaces.”—A “communication from 
William Armstrong Devon, Port Richmond, Staten Island, New York, U.S. 

3312. GEORGE WELCH, Dundee, Forfar, N. B. + “An improved mode of and 
apparatus or means for killing whales.”—22nd November, 1867. 

3314, GRORGE DOUGLAS HUGHES, Nottingham, * Improvements in the means 
of, and for, ing smoke and economising fuel in furnaces of 
steam boilers and other furnaces.” 

3315. WILLIAM NEEDHAM and JAMES KITE, Vauxhall, Surrey, ** Improve- 
ments in apparatus for depurating or changing the of fluids in 

process of decantation.” 

a3i6. GEORGE HARRISON BOLTON, WILLIAM WHITTHREAD, and EDWARD 
BOLTON, Widnes, and THOMAS ROBINSON, St. Helens, Lancashire, *‘ im- 

in ng motive power, and in apparatus employed therein.” 

3319. WILLIAM BOULTON, Providence foundry, Burslem, Staffordshire, “ An 
improved method of transmitting motive power to potters’ wheels, lathes, 
jiggers, and other similar machinery for the manufacture of pottery and 
other articles made from clay.” 

3320. WILLIAM MACNAB, Greenock, Renfrew, N.B., ‘‘ Improvements in 
marine steam engines.” 

3321. CLINTON EDGCUMBE BROOMAN., Fleet-street, London, “ Improvements 
in steam generators "—A communication from Pierre Joseph Guyet, Paris, 
4322. SAMUEL AMPHLET and JOSEPH BEVERLEY FENBY, Birmingham, *‘ Im- 
) ts in hinery for ruling ornamental patterns or devices.”—23rd 

November, 1867. 


3325. MILTON ALEXANDER HAMILTON, Southampton-buildings, Chancery- 
lane, London, ** Improvements in the manufacture of railway rails. 
3326. THOMAS BARTON, Catherine-street, Limehouse-fields, London, “ An 
improved cribbage board.” 
3327. FREDERICK BROWN, Luton, Bedford, seed Phen tar ag in kitchen Tanges.” 
the 














3065. WILLIAM TONGUE, Wakefield, Yorkshire, “Combing {fibrous materials.” 
—9th December, 1864. 


3055. JAMES LIVESEY, Cannon-street West, and JOHN ma og Saget 
street, London, ** Permanent way of railways.”—8ith December, 1864. 
3056. HENRY WILSON, Stockton-upon ‘Tees, Durham, “ Regulating the flow of 
lubricants.” — 8th , 1864, 
— THOMAS HUMPHREY "ROBERTS, Bedford-street, Plymouth, “ Stopping 
—9th December, 1864. 


3116. JOHN ELLIS, North —' near Middlesborough-on-Tees, Yorkshire, 
** Furnaces.”— 16th December, 1 


Patents on which the Stamp Duty of £100 has been Paid, 
2957. WILLIAM PETER PIGGOTT, Argyll-street, Regent-street, London, * Tele- 
graph cables.”—3rd December, 
2935 EDMUND MOREWOOD, Enfield, Middlesex, “Coating metals.”—5th 
, 1860. 
2989. HENRY JORDAN, Liverpool, ‘‘ Ships.” —6th December, 1860. 
3017. DAVID ANNAN, Albert-terrace, Bow, Middlesex, ‘‘ Fire-bars.”—8th 


, 1860, 


Notices of Intention to Proceed with Patents. 


2172. GEORGE BARONS NORTHOOTE, jun., Feniton Rectory, Honiton, Devon- 
shire, * pp for charging and turning cartridges for 
breech- loading fire-arms.”—26th July, 1867. 

2198, ALEXANDER WATT, Putney, Surrey, “‘ An improved fertilising compost.” 

2201. WILLIAM GADD, Portland-road, Nottingham, and JOHN MOORE, Man- 
chester, “ Improvements in looms for r weaving.” 

2204. ANDREW MURRAY, Por in apparatus for 
hauling vessels or other heavy bodies into deep water. 

2205, CHARLES MAYO, New College, Oxford, “* - in propelling 
and steering vessels.” —30th July, (867. 

2213. GEORGE GORDON, Liverpool, “ Improved processes and appa*atus to be 
used in the manufacture of sugar, and in sawing, cutting, or forming the 
same into cubes for use.” 

2216. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ Improvements 
in fire-arms.”—A communication from Azel Storrs Lyman, New York, U.S. 
—3ist July, 1867. 

2220. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements in 
umbrellas.”—A communication from Felix Asselin, Paris. 

2224. JAMES QUIN, Leyland, near Preston, L hire, ** in the 
preparation of hose for conveying water, which ‘improvements are also 

licable for the p jon of woven fabrics for cart covers and other 
similar purposes. "lst August, 1867. 

2235. BENJAMIN HARLOW, Macclesfield, Cheshire, “‘ Improvements in boilers 
or apparatus applicable to the generation of steam, and to other purposes.” 
2236. JOHN HENRY JOHNSON, Lincoln's inn-fields, London, “ Improvements in 
hydraulic lifts, and in the mode of operating the same.”—A comm 

from Adolphe Le Bosuf, Paris. 

2239, EDMUND ADOLPHUS KIRBY, Gordon-square, London,‘ An improved 
system of hy therefor, A —4 with 
an improved portable miniature dispensary and 
to such system.” 

2241. THOMAS ALLAN, Adelphi-terrace, Westminster, ‘‘ Improvements in sub- 
marine telegraph cables, and in the mode of joining the same.”—2nd August, 


1867. 

2944. JOHN ELCE, Manchester, and THOMAS ELCE, jun., Via Gellia, near 
Matlock, Derbyshire, “Improvements in machinery for spinning and 
doubling.” 

2248. JOHN RUSSELL, Manchester, “An improved system of flattening and 
straightening saws and similar plates or blades of steel during the process of 
hardening.” 

2249. ARNOLD BUDENBBRG, M: oF ts in for 

and registering the pressure of steam in steam generators, and 























ont 








3328. GEORGE TURNER, Dublin, Ireland, * 
of packing cases, and in the mode of locking the Aad to secure them 
against clandestine opening.” 

3329. THOMAS LUKE GREENWOOD, Dewsbury, Yorkshire, “Improved means 
or apparatus for dyeing piece goods indigo-blue.” 

3332. ROBERT WARD, een, “ Imp ts in hinery 
for spinning or twisting t 

3334, ALFRED VINCENT NEWTON, Chancery-lane, London, “ An improved 
construction of rotary steam engine.”—-A communication from William 
Owen, Toronto, Canada.—25th November, 1867, 

3337. WILLIAM SIM, Glasgow, Lanarkshire, N.B., ** Improvements in arrange- 
ments or apparatus for Watering and cleansing streets and roads, and for 
speedily removing snow.” 

3339. JOHN PATERSON SMITH, Glasgow, Lanarkshire, N.B., ‘* Improvements in 
the manufacture of cutting tools and in the construction of tool holders.” 

3340. JOHN PATERSON SMITH, Glasgow, Lanarkshire, N.B., ** An improved 
mode of coating and uniting metals with metals.” 

3341. EDWIN TOWNSHEND, Palace-road, Lambeth, Surrey, ‘‘ Improvements 
in tobacco pouches.” 

3342. CHARLES ELIAS PENNY, St. John-street, West Smithfield, London, 
“ Improvements in envelopes.” 

3343. JOHN ADDY HOPKINSON and JOSEPH HOPKINSON, jun., Huddersfield, 
Yorkshire, “‘ Improvements in steam boilers. 

3344. JAMES HINKS and JOSEPH HINKS, Birmingham, **Improvements in 
safety cans or vessels for containing, measuring, or storing petroleum, oil, 
and other volatile inflammable liquids.” 

3347. JAMES HUDSON, jon., Urpeth, Durham, “ Improvements in machinery 
for the manufacture of paper.” 

3348. CHARLES TITUS HIGGINBOTHAM, Glasgow, son, 3 N.B., “An 
improved arrangement or construction of furnaces to be used for preventing 
smoke and effecting economy of fuel.” 

3349. JOHN HENRY JOHNSON, Lincoln's-inn-fields, London, “ Improvements 
in the treatment of rabbit, hare, and other skins."—A communication from 
Jean | eopold Koessier, Paris. 





the pressure in hydraulic presses, and other vessels or chambers, which im- 
provements are also applicable to indicating and registering pressure and 
vacuum in steam the vacuum in condensing apparatus, also to 
indicating and registering the combined pressure of the steam or other er 
employed to give motion to an engine and the speed of such engine or other 
machinery, also to indicating and registering barometrical variations.”—A 
communication from Bernhard August Schiffer and Christian Friedrich 
Budenberg, Buckau Magdeburg, Prussia 

2254, WALTER WATSON oe Queen's-gate, Hyde Park, London, “‘ Im- 

in for p ing vessels and pumping or raising water.” 

9255. WILLIAM WILSON, Newcastle-upon-Tyne, “Improvements in felting 
machines.”—A ae from James Seeley Taylor, Danbury, Cun- 

4 necticut, U.S.—3rd August, 186 

2260. ADAM CARLISLE BAMLETT, "rire, Yorkshire, ‘‘ Improvements in ma- 
chinery for reaping and mowing.” 

2264, JOHN HEATON, Langley Mill, Derbyshire, ‘‘ Impr 
furnaces.” —5th August, 1 

2270. THEOBALT LUTHRINGER, Bloomsbury-square, London, “‘A new red 
colouring matter.”—€th August, 1867. 

2275, EMIL CORNELY, Seine, Paris, ‘‘ Improvements in sewing machines.” 

2281, THOMAS STOKES CRESSY and JOHN WEBB, Burton-on-Trent, ** Improve- 
ments in apparatas for shrinking cloth.”—7th August, 1867. 

2286. CHARLES BENSON, Leeds, and oe ‘ae Forster-street, Hunslet, 


near Leeds, Y 
for the as — of pipes, cylinders, vlan, nad other forms.” 
2298. or a BONNEVILLE, Porchester-terrace, Bayswater, London, 
‘« Improvements in stringed instruments having sound boards.”—A commu- 
nication from Joseph Henry Marchisio, Turin, Italy. 
2304, GEORGE WARSOP, Mount-street, Nottingham, “ Improvements in appa- 
ratus for cleaning windows.”— 10th August, 1867. 
2364. ASA LEES, Soho Ironworks, Greenacres Moor, Oldham, a WILLIAM 





in blast 








in spinning machinery.”—A communication from James Eaton, Boston, U.S. 


Chancery-lane, London, ‘‘ Improvements 
in apparatus for producing motive power. ne a from William 

C. Stiles, Nevada, Californie, U.S.—2nd eg 
3190. WILLIAM CAMPION, Notting! ILLIAM CAMPTON, Sneinton, 
N “ improvements in et ecaeees. "—11th November, 1867. 
Suffolk, and ALFRED 


COLEMAN, Lombard. 
and mode of and employing preparations 
of food.”—19th November, 1867. 

3295. JOSEPH TOWNSEND, , Lanarkshire, N.B., “ Improvements in 
the manufacture of soda and 

3301, WILLIAM MURPHY, Cork es, a ae 

ing and cartridges.” —2\st November, 

3351. ALFRED VINCENT N -lane, . ‘Improved appa- 

ratas for preparing paper pulp. “A cominunication from John W. Dixon, 


Philadelphia, pm Daal ny Vi—Oe 2 November, 1867. 


All persons having an interest io In opposing <a why applications 
ve particulars in writing of their objections to ——— 
the office ofthe Comumisioners of Patents, within pane dave oft 
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Class 1—PRIME MOVEBS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, éc. 
1124. D. RANKIN, Greenock, Renfrewshire, “ Oscillating steam engines,”— 
Dated \6th April, 1867. 

This invention cannot be described without 

1142. J. at BEGG, Preston, “ Admitting and reguli 
”— Dated 18th April, 1867, 

This pansion relates to mechanical self-acting means for regulating the 
supply of air to furnaces through the dead plate, so as to accommodate to the 
greatest nicety the various stages of combustion of the fuel. For this purpose 
the patentee applies a plate underneath the dead plate working on centres, and 
at an angle to this movable plate or door, and attached to it, is a box containing 
mercury. This box is divided into two compartments by a partition which 
passes in an inclined position from the bottom of the box to within a short dis- 
tance of the top. Between the movable and dead plates is a stud which is 
made to slide forwards and backwards by the opening and closing of the 
furnace door. When the furnace door is opened the stud is brought 
forwards up the incline, which lowers that portion of the movable plate which 
is in front of its axis, and with it the front compirtment of the mercary box. 
Thus the mercury is caused to flow over the upper edge of the partition into the 
front part of the movable plate, and allowing the air to pass freely through the 
dead plate. When the furnace door is closed, the stud is pushed backwards 
down the incline, which raises that portion of the movable plate which is in 
front of its axis, and with it the front compartment of the mercury ox 
sufficiently to cause the mercury to gravitate through an aperture in the lower 
part of the partition into the back compartment until it becomes sufficiently 
heavy to still further raise the front of the movable plate, and thereby prevent 
the further passage of air through the dead plate. The time required for this 
may be varied according to the kind and quality of fuel used and the power 
of draft required ; it would usually occupy abont the space of two minutes, but 
may be readily made to occupy a longer or shorter time by varying the area of 
passage for the return mercury. 


1164, J. PEEBLES, Errol, Perthshire, “ Motive power engines."—Daled 22nd 
April, 1867. 





The 


to the drawings. 
ing the suppy of air to 








This invention relates to that class of engines known as rotary engines. 
The motive or other rotary apparatus is d withina 4 y cylinder, 
the ends of which are closed and provided with stuffing boxes through which 
the driving shaft passes. On the part ot this shaft contained within the 
cylinder a drum is fixed, in one side of which an opening is made the whole 
width of the drum; the opening is fitted with a tongue or vane capable of 
sliding upwards and downwards therein, and a spring presses against the inner 
side of this tongue or vane, and forces it out against the inner side of thé 
cylinder. Atone part of the inner circumference of the cylinder a curved 
piece of metal is fixed, the apex of the curve being in close contact with the 
circumferential surface of the revolving drum, so that one side of this curve 

an from which the steam acts against the vane, thereby 
causing the revolution of the working — of the engine. As soon as the 
drum has nearly da vane comes in contact with the 
opposite side of the curved plece of metal, a whien thereby forces the vane or 
tongue iowards, thus allowing complete rotations to be performed; and as the 
vane approaches to the end of its revolution, it passes over the exhaust port, 
which is then open to allow the fluid or liquid used for that rotation to escape, 
whilst on passing beyond the apex of the curve the vane is again forced out 
by the «pring, and the pressure of the liquid or fluid again causes another 
rotation, and so on successively. An eccentric or cam is fixed on the driving 
shaft for the purpose of actuating the valves by which the entrance and 
exhaust ports are opened and closed, aud the rubbing surfaces of the different 
movable parts are filled with ordinary or other metallic packing pressed 
against the bearing surfaces by springs. — Not with. 


Glass 2.—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vi Ma- 
os — Fittings, Sailing Vessels; Boats, Carriages, Carts, 


win ww nS... Browneville, Galway, Ireland, . sme of railway 
and trucks to be used thereon.” —Dated 9th April, 1867 

Instead of employing carts drawn by horses or oxen the inventor proposes to 
lay down a portable railway of the following construction :—The rails are of 
wood, and of the shape o1 the letter V inverted, in lengths of 12ft. or there- 
about. The top edge of the rails is made flat, and has a bar of iron from lin. 
to 2in. wide fixed thereto. He also proposes to bevel the ends of each length 
of rail to an acute angie, and to affix a short Gat piece of iron to each side of 
each length of rail in such a manner as that the said pieces shall project 6in 
or more beyond those parts of the rail to which they are affixed, so that when 
the next length of rail is placed on the inclined end of the first rail, the pro-~ 
jecting pieces aforesaid will keep the second length of rail securely in its place, 
and in a line with the first rail, and in this manner, and by these meaos, a line 
of rails may be quickly vs down and taken up. In the construction of rall- 
way trucks to be used on the aforesaid railway in agricu!tura! pursuits, for the 
sake of economy, he dispenses with axle boxes, and simply allows the axle to 
revolve in rectangular shaped holes formed in plates fixed to each side of the 
underframing of the truck, somewhat similar to the axle guards now used in 
the construction of railway carriages, so that the journals of the axles shall 
only touch at three points of the said axle plates, thereby reducing friction. 
Another feature in this invention consists in forming the wheels of the 
trucks with a projecting ateach side of the tire of the wheel, and in 
forming the surface of the said tire of a convex form, so that when the said 
wheels are in use on the rails above described the tires shall only touch the 
rails at a point, and the flanges serve to keep the wheels from running off the 
ralls.—Not proceeded with, 
1086. H. A. BONNEVILLE, Bayswater, ‘‘ Metallic railway sleepers "A commu- 

nication.— Dated 12th April, 1867. 

This invention relates toa new and improved means of fixing rails in com- 
bination with an improved system of metallic sleepers. They consist in placing 
between the el rs and the under part of the raii a flat iron pate, by means 
of which the requisite inclination is given to the rail; the whole is then con- 
nected together by means of two wormed bolcs, which are placed on both sides 
of the rail, held firm by their head or upper end, and which extend through the 
meta! plate and tne sleeper to screw into an tron plate placed under the sleeper 
The jurct.on might also be effected by means of a 

















HENRY Ruopes, H for 
and doubling cotton, bam and other fibrous s substances.” 





3350. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ An improved 
steam i: jector ior supplying water to steam boilers or tanks.”—A commu- 
nication from Neil Currie, James Carrie, and Willlam Owen, Toronto, 


a. 

3351. ALFRED VINCENT NEWTON, Chancery-lane, London, “ sugeeest appa- 
ratus for preparing paper pulp.”—A communication from John W. Dixon, 
Philadeiphia, Pennsylvania, U.S. 

8352. EDWARD a BENTALL, Heybridge, near Maldon, Essex, ‘‘ An 





in the of iron in pte nl 
3353, MILTON ALEXANDER TUMELTON, Sou 
lane, London, ‘‘ Improvements in lamp burners.” ety oom 1867. 





2368. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in the construction of moulds for casting aluminium and other metal 





plates for artificial teeth, also in the ates of casting said plates and 
securing the teeth therein, and in th, part of 
which improvements is applicable for other fine metal castings.” — 
A communication from James Baxter Us— 
17th August, 1867. 

2488. WILLIAM ROCHESTER PAPE, Ni jpon-Tyne, ** Impr in 


fire-arms.”—3rd . 1967, 


breech-loading iptomber, 
2996. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements 





its 
singie wormed bolt fixed on one side of the rail, whils: the interping metal 
plate would carry on one side a hook which would maintain the rail in position, 
instead of the second bolt, and would be fixed on that side to a sleeper by a 
proceeded with, 


tivet.—Not 
7. W. CLaRK, Chancery-lane, London, “ pee for propelling vessels.” — 
A communication.—Dated 12th April, 186 
This invention cannot be aescribed without — to the drawings. 


1108. Sam, Liverpool, “ Rudder pins and gudgeons.”—Dated 13t. April, 
The objects of this invention are, First, to provide rudder pins and gudgeons 
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Dec. 13, 1867. 








these adjustable steps. The end of the 
the steps in the gudgeane aye mate of 8 guaran ox Sinpigs Seaynr AM gre- 


sets the hook-and-eye mechanism ofhis 
the incline on the head of the hook of one carriage comes pee the eye or 
link of the other; this causes the hook to rise until its polot of 
the eye, and it then falls down into it, and so the hook and eye become linked 
together, When it is desired to uncouple the carriages they are pushed 
together by the engine or otherwise, and then by the lever at the side of one 
of the carriages the hook of the coupling is raised clear of the eye with which 
it was linked, bei g acted upon by a cam rack or cranked lever arm, or other 


1111. A. A. LANGLEY, Chapel-en-le-Frith, Derbyshire, “ Arrangement of rail- 
way brakes.” — Dated \ 3th April, 1867. 

At the present time much power is lost whenever a railway train is stopped 
by meansof its brakes avd on short lines with many stations this becomes 
aserivus evil, Now this invention consists in so railway brakes as 
to utilise this power, aud to apply it when it is most required wo aid the train 
in Starting again from rest. The arrangements as the tee prefers them 
are as full »ws:—On the brake carriage there is mounted a drum containing a 
strong coiled spring, one end of which is attached to the interior of the drum, 
and the other to an axis on which the dram is able to turn. When the speed 
of the train bas to be checked the dram is brought inco gear with a pulley, 
which is driven from the supporting whee's of the brake carriage; the puliey 
then commences to give motion to the drum, and so winds up the spring 
within it. An ord:nary crake is made to act upon the drum go as to regulate 
its action, and hold it at rest when required. When it is required to utilise the 
power thus accumula ed the drum is brought into gear with the wheels of the 
¢ rriage or vehicle, and the spring d um is allowed to turn in the reverse direc- 
tion, ana so the iension of the spring is vrought to act to turn the wheels of the 
car/iage or vehicle aad assist to propel the train. The arrangement of the 
spring drum may be apphed to more axles of the train than one, or the wheels 
on which the dram is made to operate may be coupled with others to make it 
more effective. 

ll 9. W. R. LAKE, Southampton-buildings, Chancery lane, 
horses and cattle.” —A communication.—Dated \5th April, 1467. 

This mivention consists in making tbe * caik-,” or toe and heel pieces, sepa- 
rate from the body of the shoe, or-that portion which is fiued to the hoof, The 
“ca ks’ may be removed aud replaced without removing the shoe.—Wot pro- 
ceeded with. 

1156, 5. (OcKER, Sheffield, ‘* Arles for carriages."—A communication.—Dated 
2 th Avril, 1467. 

This invention has for its object the construction of axles and axle-boxes in 
such a manner as to adinit of tne axle being secured to the axle box (on which 
the wheel is fixed) without the use of pins, plates, or other loose fastenings, as 
usual; and the inventiou consists in making the axle so as to fill up the interior 
ot the axle-box, and forming on the inner end of it a screw, on which is 
screwed «collar, cver which is fitted a short tube or socket having an internal 
acrew, into which is screwed another tube or axle-box, which is thereby made 
to enclose the outer end of the axle and to which the nave of the wheel is 
secured. By screwing on this axle-box the parts are brought together as 
required, aul secured against lateral displacement, the axle-box, with the 
wheel fastened to it, being free to turn on the axle, und the snort tube or socket 
beingaiso free to turn on the collar fixed to the axls.—WNot proceeded with. 
1160. J. ATKINSON, Leeds, Wheels.” ~ Dated 20th April, 1867. 

Accor |ing to this invention the patentee forms in the wooden rim or felloes 
of the wheel a groove or grooves running around it, and the tire iron he em- 
ploys has on the inside surface projections corresponding with these grooves; it 
is welded up in a hoop with the projections on the inner side. The tire is 
made of such a size as, when hot, just to pass on to the wheel, and as it con- 
tracts the projections on the tire engage with the grooves on the periphery of 
the felloes, and the tire is thus s ecured without the necessity of using bolts 
or rivets. Lugs are applied across the inner surface of the tire further to 
secure it. 

1161. J. W. C. CROssLEY, Cambridge, ‘‘ Velocipedes."—Dated 20th April, 
i 


867. 

The object of this fnvention is the construction of a velocipede which will 
travel both on land and water. For this purpose the body of the velocipede is 
made in the form of a boat, or is provided with a pontoon at each side outside 
the driving wheels, and which can be inflated at pleasure. The driving wheels 
may be of the kind ordinarily used for velocipedes; the other end of the velo- 
cipede is fitted with a wheel or pair of wheels, having a locking action as in 
ordinary carriages, the turuing being given by a hand wheel or lever from above, 
or in connection with the hand driving lever. Towards the part of the velocipede 
adjoining the driving wheels it is furnished on each side with a slotted curve 
bar, in which the bearings of the driving axle take. When the velocipede is to 
be used on land the bearings are firmly held in position at the bottom part of 
the slots, and when it is to be used in water as a boat, the bearings are released 
and forced up to the top of the slots, where they are again fixed. This is done 
so that only the bottom part of the wheels shall be in the water and allow of 
their acting as paddle wheels. The driving wheels are so constucted that blades 
to serve as floais may be attached thereto, permanently or otherwise. The 
axles of these wheels have cranks of the ordinary shape connected by links to 
treadies worked by the feet of the persons standing or seated therein. When 
the boat is on the water, and the crank is shifted to the top of the longer 
links may be employed. The slots are made watertight by flexible sides. The 
driving wheels are fitted with ratchet gear to enable either wheel to be released 
when turnng. When the velocipede is to be used on water for any length of 
time the steering wheel or wheels may be taken off and a blade fitted to serve 
as a rudder; or a rudder may be @tted to the vertical shaft which supports the 
axle of the steering wheels. 

1170. J. B. MANNIX, Limerick, “ Permanent railways.” —A communica- 
tion.— Dated 24th May, .867. “re 

In carrying out this invention the patentee first secures to sleepers or other- 
wise longitudinal timbers dowelled at the joints; upon the timbers he places 
longitudinal cast iron seats, in four feet lengths, or other convenient lengths, 
the sides of the seats have depending flanges which clip or embrace the timber 
on the underside; the seats are grooved, the grooves being packed at the 
joints, and the upper side of the seats is recessed longitudinally to receive the 
rails, which are of Bessemer or other steel, or wrought iron. These rails are 
in twelve feet lengths, or other multiple of the length of the seats ; he secures 
the whole together by wrought screw bolts screwed up through the timbers 
and cast iron seats, and into or through the rails, where it is preferred to have 
a bolt at each side of the joint, and another at the joint itself. A washer is 
interposed between the head of each bolt and the tim! 

: _ Class 8- FABRICS. 

Including Machinery and Mechanical Operations connected with 

temp Manufacturing, Printing, Dyeing, and Dressing 

Fa , &e. 

939, W. GAbD, Portland-road, and L, BAILLON, St. Mary's-gate, Nottingham, 
“ Manufacture of boot elastic web and other fabrics.”—Dated 29th March, 
1967. 

The object of this invention is to produce boot elastic web and other fabrics 
upon a lace machine instead of a loom, thus obtaining greater speed and a 
greater number of fabrics woven at the same time. The means employed are 
as follows: the warp of india rubber, and when requisite the warp of other 
material, is placed at the lower part of an ordinary lace machine, and carried 
upwards in a vertical direction, or nearly so, as is usually done in the lace 

hine ; and idered as the half of the warp, as compared with the loom, 
the other half being formed by threads from the bobbins and carriages of the 
lace machine. At the front and back of the warp threads proper rods are 
stretched longitudinally, upon which slide weft carriers; these weft carriers 
are held at their proper distances, and have motion given to 

of a longitudinal bar to which they are ali connected 

actuated by cam or other motion at one or both ends of the machine. 

weft carriers project upwards above the tops of the carriages, so as to lay 

weft on above the points when such descend to 80 

carriages are up in the front of the warps proper, 

made to pass through the shed or angle thus formed; and in like manner 

when the carriages are vp in the back. the weft carriers behind the warps 
proper are made to pass through the other shed or anxle thus formed. The 
points ad carriages between the various breadihs are taken out to allow the 

Weil to pass fairly and tightly round the last carriaxe and point, and also to 

admit of room tur the weft carriers whe. the carriages are passing through 

the centre of the machine. The end carriages of each breadth can havea 
thin wire attivch d, extending a short distance into the work produced, so as 
to keep a regular selvage, and keep the breadth to the fullest width. The 
reels or cops of weft thread are placed on the weft carriers and travel there- 
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with. Tension may be put upon the weit in the usual manner. in connec. | 


tion with each of the weft carriers, and attached to another longitudinal bar 
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rollers employed for drawing the y: 
bobbins when fall are doffed, and empty ones supplied in their place with the 


991. J. WHITEHURST, Manchester, and T. WALSH, Salford, “ Looms.” —Daied 
ard April, 1867. 

This invention relates, First, to that portion of the loom termed the warp 
beam, and consists in a novel arrangement and application of a brake te the 
same, whereby any degree of tension can be given to the warp for effecting an 
even and tension during the operation of weaving. Secondly, the 
invention relates to a novel arrangement and adaptation of mechanism to the 
weft fork for actuating the same in place of the tappet and lever now employed. 
Thirdly, the invention relates to a novel arrangement of rollers to be employed 
for taking up the woven cloth, Lastly, the patentees employ adjustable fronts 
to the box-s of looms termed shuttle looms. The specification of the invention 
is too elaborate to be quoted here in detail. 

987. W. CLARK, Chancery-lane, London, “ Looms.”—A communication.—Dated 
Qnd April, 1857. 

This invention re!ates to improvements in the battens of looms for weaving 
figured tabrics, especially figured muslins. The object of the improved batten, 
which is furnished with movable shuttle boxes, is to effect a saving of a part of 
the figured weft, which is usually wasted, more or less, according to the nature 
of the design. This improved shuttle box has an opening at each end for the 
pas-age of the shuttle in both directions. The movable shuttle box operates 
above the warps by means of slides made in uprights fixed to the bar supporting 
the upper part of the reed orcomb. The upward and downward movements 
of the shuttle boxes are governed by Jacquird mechanism. In the movable 
shuttle box there is a picker which closes the box at the opposite end to that 
at which the shuttle enters, and which prevents the latter passing beyond. 
Pickers, which the inventor terms travelling pickers, traverse the upper bar, 
their object being to act on the picker in the shuttle box when the latter is 
lowered. They pass on the other hand into a groove made in the picker, when 
the sbuttle box is again raised and ts not required to operate. The invention 
cannot be described without reference to the drawiugs.— Not proceeded with. 
1009. J. LADLEY, Leeds, ‘‘ Spinning wool, &c.”—Dated 4th April, \*67. 

The object of this invention is to spin wool or ether fbeous substances from 
carding: or rovings produced by the condenser carding engine directly as they 
issue from the rubbers tnereof, and thereby dispeuse with the necessity of 
winding such cardings or rovings on to bobbins, ani theuce removing them to 


the mule, or other spinni.ig machine to be spun. To accomplish this object by 
one method fur each roving the patentee applies a pair of drawing rollers near 
to the rubbers of the condenser, which are mounted in bearings upon the end of 


and wit their axe< at right angles to, the axis of a bollow spincle capabie of 
rotating. The cardings or rovings, as they issue from the condeuser rubbers, 
pass through the hollow spindles to and betwixt the rollers, which, having 
both the ordivary rotatory motion on their own axes for drawing, and also a 
rotation at right ancies thereto, a drawing and twisting effect is produced 
simultaneously on the said rovings. 

1011. E. PILLING and J. HARPER, Lancashire, “ Looms.”—Dated 4th April, 


1867. 
This invention consists, essentially, in the use of a driver which, on being 
shifted in pusition, is capable of coming into operation at desired intervals. 


1013 J. PeTRIn, jun., Rochdale, ‘‘ Machines for washing wool.”—Dated 4th April, 
8 


1867. 

This invention cannot be described without reference to the drawings. 

1017. D. ELLISON, Manchester, ** Looms.” — Dated 5th April, 1867. 

This invention cousists, First, in arrangements for the purpose of simplifying 
the mechanism termed the weft motion employed in looms for weaving, and 
also for effecting greater certainty and accuracy of action for stopping the loom 
when the weft breaks. Secondly, in arrangements for the purpose of pro- 
ducing and regulating the tension upon the warps with the employment of 
weights, and also for facilitating the operation of effecuing such tension.— Not 
proceeded with. 

1019. W. TATHAM and W. T. HEAP, Rochdale, Lancashire, “ Teazing and 
opening textile or fibrous materials.” —Dated 5th April, 1867. 

This invention relates more especially to those machines containing two or 
more toothed cylinders or teazers, or to two or more machines combined or 
connected to work together for tearing and breaking up and opening cotton and 
woollen waste, cop, bottom rags, or other fibrous or textile materials. The 
invention consists in the application of roliers, or rollers and plates or surfaces, 
and the patentees employ the cages of such i in ination with other 
rollers or surfaces for the purpose of p g and g the fibrous or 
textile material more effectually than heretofore on its passage from the 
preceding to the following toothed cylinver of such machines, by which means 

fibrous and textile materials are delivered to the toothed or teazing 
cylinders in a more dense, solid, and suitable condition for being more perfectly 
torn and broken up or opened than can be done by any of the machines hitherto 
used for the purpose. 

1030. F. A. FITTON and T. HALL, Manchester,‘ Spindles and flyers employed 
Seen Sor preparing and spinning cotton, &c.”—Dated 6th April, 
1867. 

This invention consists in dispensing with the screw thread usually employed 
for connecting the flyer to the spindle. —Not proceeded with. 

1031. R. NEILD, J. YATES, and T. SMITH, Leigh, Lancashire, ‘‘ Looms.”—Dated 
6th April, 1867. 

This invention relates to that part of the loom called the warp beam, and is 
designed for the purpose of diminishing or increasing the width of that portion 
of the beam in which the warp is wound, so as to be adjustable and to accom- 
modate the varying widths of warps. The invention consists in the employ- 
ment and use of adjustable flanges which move in slots in the beam in the 
direction of its length, and these flanges are secured in any position or at any 
distance from each other, as required, by an arrangement of internal and 

t 1 pically expanding screws, one end of each being secured to the 
movable flange, and the other to a fixed flange and collar secured to each end 
of the beam, around which collar the ordinary weighted rope passes; thus, 
when the flanges are adjusted to the width of the warp, they are set up or 
secured in such position by the expanding screws; or other means, such as 
bolts and washers, may be employed for the purpose. 

1034. W. P. BUTCHART, Dundee, *‘ Treating and softening jute, hemp, &c.”— 
Dated 6th April, 1867. 

The patentee claims, First, the general arrangement and construction of 
parts constituting the softening mechanism, as described, or any mere modifica- 
tion thereof. Secondly, the mode of applying the softening liquids by means 
of rollers, and the distribution of the liquid raised by the rollers over metallic 
plates or edges to enable the liquid or liquids to be evenly applied to the 
material being treated, substantially as described. Thirdly, the means or 
mode of placing the distributing plates in or out of contact with the rollers that 
raise the liquids, and the rendering of such arrangements self-acting by means 
of the material passing through the grooved rollers. Fourthly, the application 
of steam, hot air, or hot water for the purpose of heating any number of lower 
rollers, and thereby enhancing the softening effect, as described. Fifthly, the 
application of two or more helical or other spring with pads of iron or other 
suitable material, between each for applying the pressure to the ends of the 
upper fluted rollers, and thereby admitting of the rollers having vertical motion 
in slots without jamming, as described. 

1047. G. F. JAmEs, Salford, “ Apparatus for covering wool or fibrous yarns 
with an outer thread or yarn.’ —Dated 8th April, 1#67. 

This invention reiates .o the coverings of the yarns, more particularly 
woo'llen or worsted yarns, with other yarns or threads of cotton, silk, flax, 
wool, or other fibrous materials, such outside threads being wound round the 
centre yarn at any desired distance apart, so as to proiuce an open or close 
covering, and the invention is designed to bind the inner soft yarn together so 
as to give it strength or to ornament it with coloured yarns. The improve- 
ments consist in the use and application of two or mure hollow spindles so 
secured in a framing that the middie or woollen yarn, and guide wires or 
flyers, revolve in opp site directions, so that as the middle soft yarn is drawn 
through the hollow spindles by a bobbin or reel, the outer yarn is twisted 
round it by the revolving flyers, ant a diamond patter.. is formed by the ouier 
yarns upon the inner. The distance of the diamonds apart is controlled by the 
speed of the tiyers and of the inner yarn. 

1052. C. E. BROOMAN, Fleet-street, London, ** Jacquard machinery.”—A com- 
munication,— Dated sth April, \s67. 

The obj-ct of this invention is to arrange Jacquard machinery in such 
manner that it can produce two orders of treaules simultaneously ouerir deur 

















| warp (hread~ remaining at rest, of warp threads opening an order of treadles 
above these, and again of warp threads upening an order of treadles below, 
thus doing away with the inconveniences of the forced or ier of treadles. 
| 1060. A. MOREL, Koubaix, France, ** Winding up thread, &c.”—Dated 9th 
—April, 1867 


‘ 
This invention cannot be described without reference to the drawings. 


marchures), that is wo say, to torm two distinc angles of crossing by weans of | 





1063. J. RATCLIFFE, and G. WOLSTENCROFT, Farnworth, near Bolton, “ Looms.” 
Dated \Wth April 187. 
The object of Ste Sa eeeate oe nee antes tot Soe he 


doable lever, the other end of which is connected by a spring lever pro- 
jecting from the stop rod. As tie crank am rises and falls by the revolution of 
the crank shaft, the stop rod is tarned partly round in aoe at 


‘* Picking and ginning cotton.” —A commu- 
nication.—Dated \0th April, \867. 
This invention cannot be described without reference to the drawings. 


1079. J. HIGGINS and T. S. WHITWORTH, Salford, “ Preparing and spinning 
cotton, &c.”—Dated 11th April, 1867. 
This invention cannot be described without reference to the drawings. 
1088. W. ROBERTSON, and J. G. ORCHAR, Dundee, “ Finishing textile fabrics.” 
Dated 12th April, 1867. 
This invention relates to an improved arrangement and construction of that 
used for imparting a mangle finish to cloth. The invention 
patent, dated 3rd April, vy 8 pe 2614). Re 


leversg to which the torce is applied for producing the mangle finish situated 
above or below the main standards which carry the bearings of the roilers; or, 
if desired, two sets of levers may be situated one above and the other below, 
80 as to work separately or together, according to the degree of finish desired 


from which the pressure is applied 

in the pre-ent case would be between the pins which transmit the pressure 
from the levers, and the boxes carrying the bearings of therollers. The elastic 
medium may be either a metallic spring or springs of parabolic, spiral, eiliptical, 
or other form; and in place of using metallic springs, the elasticity of a com- 
pressed fluid gas, or vegetable gum, such as india-rubber, may be adopted. 
Another part of the present invention consists in an arrangement of mechanism 
for diminishing or shortening the vertical travel of the weights used for pro- 
ducing the pressure on the levers. Another part of the invention consists in 
a alr of hanism to render the cloth rollers independent, and 
capable of being withdrawn when the cloth is finished, atthe same time 
having auother cloth roller with a web on it ready to immediately replace that 
which had just been removed. Another part of the presentinvention consists 
in chesting the cloth previous to mangling it, and at the same time wengling 
the cloth on the chesting roller without unwinding it therefrom. Another 
part of the invention c wsists in a peculiar manner of winding the cloth, 
whe.eby a larger amount of cloth may be maugled with ordinary finishing 
roliers than ha~ hither:o been effected. Another part of the present invention 
consists inemploying a double set of rollers arranged parallel to each other, in 
one set of which the pressure is produce downwards, and the lower rollers are 
carried on a short beam capable of vibrating on « centre, so that the downward 
pressure depressing one end of the beam causes the elevation of the ther end, 
and thereby tran-mits the pressure vertically upwards through the second set 
of roilers. ‘The cloth to be mangled is wound in the band form over the cloth 
roller of each set. If the pressure is produced from below the vibrating beam 
is placed above, and the direction of the pressure is therefore opposite to that 
of the previous arrangement. 

1092. K. L HATTERSLEY, Keighley, and J. SMITH, Sutton, Crosshills, York, 

“ Looms.” Dated ith April, 1867. 

This snvention to means or apparatus for operating healds or heddles in looms 
for weaving, and the object is to enable jooms to be worked ata greater speed 
and with more steadiuess of action than is geverally obtained with ordinary 
heald machines, she diug notions, or Jacquard apparatus. The patentees ac- 
cowmplish this ooject by weans of a series of beli levers equal to the number of 
healds or heddies employed, such .evers being hinged upon a fulcrum or shaft 
support d in suitable vearings; one arm of each lever is attached to one of the 
hea.ds or heddles, and the other is hinged to the middle of a swing bar, to each 
eud of which swing bar is hinged a hook or catch capable of taking on to a 
knife or litting bar when piaced in suitable position. They employ two knives 
or lifting bars, which are operated simultaneously in opposite directions by 
means of levers auda connecting rod attached thereto, and to a crank or ec- 
centric fixed on the (appet shaft or elsewhere, (rom which the same speed can 
be obtained, The hooks or catches are arranged in two sets,so that each set 
may be operated upon by its proper knife, aud each set of catches is selected 
and placed int» or out of posiuion by means of a cylinder and peglags or cards, 
which require moving every alternate pick only, and operate upon a series of 
ievers according tO their arrangement which levers actuate a series of slidable 
wires or pins placed in contact with the hooks, In the above arrangement the 
patentees require springs or weights for putiing down the healds. 

1109. R. L, HATTERSLEY, Keighley, Yorkshire, ** Looms,” —Dated 13th April, 
1807. 

The patentee claims, First, operating revolving or combined shuttle-boxes 
by means of an eccentric on the crank shaft, with or without connecting rod; 
Secondly, changing the order of picking by means of an eccentric on the crank 
shaft, and also by the same lever which operates upon the revolving boxes; 
Thirdly, the construction and arrangement of picking tappet, as described; 
Fourihly, the slidiag vars in the weft grate; Fifthly, the coupling together of 
the ordinary weft forks for the purposes set forth ; Sixthly, the application and 
use of the back forks for raising the weft into contact with the weft forks; 
Seventhly, the general arrangement for operating two shuttle pick and pick 
boxes, and for three shuttles, as described. 

1128. W. WIELD, Manchester, ** Machines for winding yarn or thread on to 
bobbins, spools, or similar surfaces.” —Dated 16th April, 1867. 

This invention cannot be described without reference to the drawings. 

1131. S. SHORE, Z hire, *‘ Spinning and doubling fibrous materials.” —~Dated 
lith April, 1867. 

This invention consists of improved wheels or twisters to be used instead of 
the spindles and flyers at present in use. Each wheel or twister is formed of a 
short budy of wood or metai, having flanges similar to a bobbin, and at the top 
or bottom a flange for working in bearings, and a wharve or small pulley, In 
each flange, at the top and bottom of the body, the inventor makes one or 
more holes, and passes the sliver, reving, yarns, or threads to be spun or 
doubled through one hole, then encircles it round the body, and passes it 
through another hole at the opposite ead, whence it passes between rollers to 
be wound on spvols or bobvins; or it may pass from the wheel or twister: 
dire.tly to the spoo or bobbin, as in ordinary spinning.—WNot proceeded with, 
1133. A. TURNER, Leicester, ‘‘ Manufacture of elastic cords or bands applicable: 

to various purposes” — Dated i7th April, \867. 

The object of the present invention is to introduce into the cord or band at: 
intervals during its manufacture elastic threads or strands of iudia-rubber, so- 
that the cord or band may be rendered sufficiently elastic for the intended: 
purpose. The introduction of the elastic or india-rubber strands ¢ 
when preparing the internal portion or gut of the cord or band before being: 
covered, and is effected by linking or looping the elastic strands on to or into 
the non-elastic sirands, so as to form a gut composed at parts of non-elastic 
atrands, and at other parts of elastic strauds,— Jot pi with, 


1:35. J. W DALBY and G. 0. CHAPMAN, Bradford, ** Machinery for winding 
yarns.” —Dated \ith, 1867. 

The odjects of this invention are twofold —the first to wind yarns on a 
superior principle to that in general use, and the second to print such yarns, if 
desired, during such process of winding. Taking the First object of the inven- 
tion, namely the winding, using the ordinary gearing and back part of a 
winding-frame, the ion the i make consists in dispensing with 
the “flyer” to the spindle, in forming a solid washer upon the spindle for the 
“spoil bobbin” to rest upon, acloth or leather washer intervening. The 
P iple of this arrang consists of the ‘‘drag” falling entirely upon the 
intervening washer, and they are enabled to “pitch” the spindles very much 
closer than usual, as well as by having a double row of spindles to decrease the 
ljength of a winding-frame, taking care to cause any two contiguous spindles. 
of the front and back row to rotate in opposite directions. Another featare of the 
improvements consist in causing a number of threads of yarns from the “ spinning 
bobbins” upon the “creel ” board (say thirty-five or forty in number), to pass: 
through one pair of front rollers, aud then distributing them to their respective 
spindles a tray receiving them as they emerge from the front rollers. A lift 
motion of ordinary construction in principle, bat modified to sult the machine,. 
is applied to cause the requisite traverse.—Not proceeded with. 

1140. iy and J, HOLDING, Wheelton, Lancashire, “ Looms.” —Dated 18th April,. 
1867. 

This invention relates to that part of looms for weaving termed the: 
“heaids,” wherein a peculiar construction and arraogement of suspended. 
metal wires, rods, or strips are substituted as supports and guides for the warp: 
when ‘‘ shedding” in place of heralds made from worsted or other yarn, andi 
the improvements consist in the use of one top shaft in lieu of one top and one: 
bottom shaft, as now employed, and from which are suspended metallic wires;, 
rods, or strips. These wires, rods, orstrips are each provided with a hole or eye: 
previously perforated therein; each perforation may be provided with small 
polished eyelets made of metal or glass, or the holes may be finished: and 
poli_hed ia the meta: strip, and through these holes the warp threads pass, 
number of the suspended rods, wires, or strips depending from the suspending 
shaft may readily be diminished or increased, according to the texture of the 
fabric :equired—that is t» say, the number of suspended perfurated rods through 
which the warps pass musi correspond with the number of ‘ dents” in the 
reed, according to the quality of the cloth. The number can readily be in- 
creased or diminisaed by slid.ug more or less on to the shaft from which they 
are suspended, the said shait by means of framework being connected to the 
treddles below and the carrier pulley abvve in a similar mauner to the connec- 
tion now made, with the distinction thai the lower or botiom shafts are dis- 
pensed with, and the metal rods, through the perforations of which the warp 


wD 

















| threads pass, are suspended from the to, shaft, the lower ends of which are 


free and unconfined, in contradistinction to being secured to a lower or under 
Shaft. By unis means the healds are caused, when sheddin, simultaneously, to 
move in the direction and with the warp, preventing thereby any sliding or 
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be screwed on to it. If a polygonal projectile is to be used, the polygonal 
Quiret for driving then. In perforating this part of the invention ‘they take | bore of the barrel is contained in the chamber, but the bore of the chamber is Clase 0—BLBOERIOTEY. 
plates of steel of the required length and width, and bend them into the form a in nat oe aes the .. case, For — Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Sommee one oe nae J 2 oe vant pon gpm Daren the cartridge case when the breech is opened consists of a little epring tooth Electrical Apparatus, Galvanic Batteries, de. 
and the boes of the fiver Add ane sd ey upper a mene carried by the body, and fitting into a notch at the rear end of the chamber. | 1210. J. H. JOHNSON, Lincoln's-inn. London, “* Magneto-electric ma- 
the invention relates to the flyers of the machines above referred to, and con- | This tooth enters a ring groove in the back of the cartridge, and holds it back chines.”"—A communication.— abth 1 
in with one side of the tubular leg down which the roving | When the barrel moves forward in opening the breech. When the breech is | The essential fsature of this invention consists in substituting for the 
passes from the boss of the flyer to the presser.— Not proceeded with. opened, and the hammer is the case falls out by the at the | bobbins or coils forming extending the 
1155. > bottom of the body, In loading the breech is closed, the of the | width of the machine, the cores of such of a series of parallel 
1 J. PETRIB, Rochdale, and R. ACKROYD, Dvendon Machinery for wash- | extractor tooth causes it to to let the base of the cartridge pass it until Sepntind ten & 9 Peston, over Sain & on = lor gi . 
ing wool, &¢.”— Dated 20th April, 1867. » terial | it i8 able to spring forward into the fing groove formed for ft. The cartridge | These cores are secured by screws to supporting discs keyed on 
is refers to in which the wool or other fibrous ma the inventor prefers to employ has a metal back without any projecting to the ends and middie of tbe main shaft of the machine.— 
is placed in a trough, and is gradually moved forward by rakes or other such flange, as heretofore, the ring groove already mentioned being a substitute tor 
Maer any eae ar the others thos tonatianing a ueries of chambers | ANd more cheaply produced. ‘The case of the cartridge is Class 10.—MISCELLANEOUS, _ 
comm th each other, and through which the material issuccessively | fobher ‘ube ent off to length ; tis if for hag he Including all Specifications nct found under the preceding heads. 


ap) 

above-mentioned chambers may be separate troughs with suitable communi- 

cations.— Not proceeded with. 

ne D. WHITTAKER and B. CROASDALE, Blackburn, “‘ Healds or heddles used 
tn looms.” — Dated 23rd April, 1667. 

This invention relates to those descriptions of healds or heddéles in which 
meta! wires having eyes are substituted for the ordinary heald cords and eyes, 
and consists in attaching loose eyes to metal wires, and in the m: des of bend- 
jake or Bay an] the wires so that this object can be attained. In one mode the 

rm two loops at the end of two pieces of wire, and link two eyes to 
tp loops. In another mode they take two pieces of wire for each eye, and 
form in each wire a loop in the middle. The wires are bent nearly tcgether 
and brought over the heald staves, and the ends soldered or otherwise con- 
nected together, and to the two loops of the two wires they link an eye, and so 
on for as many wires and eyes ag the heald requires.— Not proceeded with. 





Class 4.—~AGRICUL'! URE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &ce. 

1104, C. G. GmuLyaTT, Wickenby Manor, Lincoln, ‘‘ Liquid manure or water 
drills.”- Dated 3th April, \s67 

This invention cannot be described without reference to the drawings. 

1125. E. B. and J. P. NUNN Royston, Cambridge, ** Apparatus for separating 
substances according to their nature or quality.” - Dated \6th April, .07. 

This invention cousists in fitting plates or surfaces, plain, ground, or corru- 
gated, of glass, prefe ably, or of wood, metal, porcelain, compo, or other suit- 
able material, in acjusti g frames, and so that they occupy an incl:ned position 
in such frames; the frames and plare« have vibratory motion imparted to them 
by any convenient mechanism, or they may remain at rest, as the nature of 
the mate:ial under operatio: may require. Al seeds vary in weight and in 
form to a certain extent, some being round or spherical : nd others many-sided, 
and this apparatus enables advantage to be taken of this difference by allowing 
the seeds most approaching the spherical or round form to run down one 
portion of the incline, while those with flat ends are carried across the plate and 
Tun down another portion of the incline, whereby a division or separation is 
effected, according to the nature or quality of the seeds, which cannot be 
obtained by ordinary sieves. The invention is particularly useful in resting or 
dressing corn and seeds. 

1130, R. Ropy, Bury St. Edmunds, Suffolk, “ Ploughs and other agricultural 
implements.”— Dated 6th April, 1867. 

This invention consists, First, in adapting wheels to ploughs or other agricul- 
tural implements, or to carriages, by the combination of a fixed axle with a 
revolving bush which will rotate with the wheel. Secondly, in furming the 
blade or cutting part of the coulters of chilled cast iron, steel, or wrought iron, 
in such manner that it is capable of being attached to the stalk in such wise 
that the biades may be easily removed and refixed when required. 

1134, RK. koBy, Bury St. yo Suffolk, ** Screens or dressing machines for 
screening or sifting corn, é&c.”— Dated lith April, \861. 

This invention cannot be described without reference to the drawings. 

1157. & HOWELL and T, HARDY, Poole, Dorset, ‘* Horse rakes.”—Dated 20th 
Aprii, 1867. 

This invention consists in certain improved cumbinations of mechanism in 
the construction of horse rakes, whereby much of the manual labour hitherto 
required for raising the teeth of the rake, for the purpose of relieving them of 
the matters which they have accumulated, is avoided avd dispensed with, 
whilst the teeth are enabled to rise and fall so as to adapt themselves to any 
frregularities of the ground over which they are working, the attention and 
labour of the rake attendant being confined to moving a small hand lever. 
The greater part of the power required to lift the teeth, in order to discharge 
the load, is derived from a spring, which spring may be made of steel, or of any 
other suitable elastic material, the same being applied for two purposes — that is 
to say, the lifting of the teeth to discharge the load, assisted by a little power 
derived from the horse, and to actuate the transfer bar hereinafter mentioned 
to suit the different kinds of work to be done, 

1168, W. E. GEDGE, Wellington-street, Strand, London, “ Construction and manu- 
Sacture of the tron forks used in agriculture.”"—A communication.—Dated 
22nd A 1867. 

This improved pitchfork is composed, First, of an iron plate, from which the 
socket of the fork is to be made; Secondly, ‘of a piece of iron incrusted in the 
sucket, hollowed and welded; Thirdly, of another piece of iron placed cross- 
wise where the socket begins, and to which it is welded by the aid of a mould 
furnished with a swing purchagye, so that this piece of iron serves to make the 
three branches of the fork.—Not proceeded with. 

1172. Rev. A. RIGG, M.A., Chesftr, “ Apparatus for grinding corn, &c.”— Dated 
23rd April, \867. 

Heretofore in grinding grain and other substances various contrivances have 
been used to induce air to pass from the eye of the millstones between the 
grinding surfaces. Now this invention consists in applying to the eye of the 
top stone—which the patentee closes—an exhaust fan or other contrivance for 
the purpose of creating a vacuum or partial vacuum in the aforesaid millstone 
eye, and supplying the millstone case or the periphery of the stone with heated 
or artificially dried air, so that by the action of the atoresaid fan or other con- 
trivance heated or artificially dried air is induced to pass from the periphery or 
outer edges between the grinding surfaces towards or into the eye of the stone. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 
1106. R. S. M. VAUGHAN, Chancery-lane, and A. G. —— a Holborn, 
London, *‘ Window latch or fastener.” — Dated 13th April, | 

This latch or fastener is constructed of two platesof metal aes ted together 
Mi means of a hinge. One of such plates is attached by means of a screw or 

mn to the upper surface of the lower frame of the top sash, the plate boing 
eum of working freely over the opening between the sashes, 80 as to enable 
the hinge connecting the two plates to come to the front edge of the lower or 
inner sash, when the other plate working on the hinge will be free to fali down 
in front of the lower or inner sash. 

1120, J. BREAKELL, Manchester, ‘‘ Making windows in imitation of stained 
glass.” —Dated \6th April, 1867. 

In performing this invention the inventor takes cotton or other fabric or 
paper on which any required pattern or design has been printed, and this fabric 
or paper he prepares by saturation in oil or otherwise, to render the colours 
more brilliant and transparent; the fabric or paper so prepared is then laid on 
a sheet or plate of glass, and is caused to adhere to the glass by means of varnish 
or cement ; a second sheet of glass is then laid over the fabric or paper, and the 
whole is secured to the window sash or other article to be glazed in the usual 
manner.— Not proceeded with. 

1147, W. KIRRAGE, Bride-road, Victoria Park, London, “ Manufacture of bricks 
and other materials without the aid of artificial heat.”—Dated 20th April, 
1867. 


The patentee claims the manufacture of a hard indestructible brick or other 
material by the use of sulphate of iron, or other metallic sulphates, together 
With the admixture of a compound of silica, as described, and in the manner 
Stated; also the use of aluminas or clays as set forth in the first part of the 
specification. 


Class 6.—FIRE-ARMS 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 
963. J. WHITWORTH, Manchester, ** Breech-loading fire-arms and cartridges.” — 
Dated 0th March, \867. 
In constructing breech-loading rifies the inventor arranges the barre! to slide 
to ana fro longitudinally. The stock has Oxed to it a body or outer barrel into 





percussion in the 

fire description. After the powder has been d 1dge case is 

closed by the insertion of the bullet. The end of the cartridge case comes 
the chamber meets barrel, and is so stopped in 


against the shou'der where 
its place.—Not proceeded with. 


Class 7.—FURNITURE AND CLOTHING. 
fete Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, cc. 
1136. gM gg ORNU Bedford-street, London, ‘ Pianofortes."—Dated 11th 
This invention has for its object improvements in the action of that descrip- 


tion of grand pianofortes in which the string is struck from the top, the key 
giving motion toa hopper acting on the ham ver butt, which is jointed as is 


Thay? te Stockton-on-Tees, *' Rolling iron and steel."—Dated 12th 


The object of this invention is to produce plates and other forms of iron and 
steei rolied hot from the bloom in such a manner that they ~~» produced 
correctly to the width required, and with true edges, thus saving the great cost 
of shearing and the loss aso caused in re-working the scrap so sheared off. 
To this end the patentee employs both in front and at the back of the ordinary 
horizontal rolls a pair of vertical rollers, se placed as te press against the 
edges of the plate or bar both be oe and after it passes the horizontal rolls. 
These vertical rolls are driven at the requisite Any and are abou. the same 
diame er as the horizontal rolls, The distance between the 5 cesteent rollers is 
capable of a‘justment, so that they may be set as required for each passage of 
the metal between them. 

1097. W. CLARK, , London, “ Apparat o” . ining isochro- 


— Dated \2th April, 1867. 
This invention relates to an cnopeved escapement for regulaiors and other 











described in the specification of a former patent granted to the present ¢ 
dated Lith July, 1856 No. 1644. Heretofore the centre or joint between she 
crank and the hopper has been beyond the ceutre in which the crank itself 
turns, and in this position the weight of the hopper and other parts on the 
crank tends to such an extent to lift the crank from the key that it is necessary 
to employ a spring to keep it down to it. Now acc rding to the present inven- 
tion the patentee »laces the centre or joint which connects the crank and 
hopper on the other or key side of the centre on which the crank itself turns, 
vnd by 8» doing he is enabled to avoid ithe use of the crank spring, the weight 
of the crank being sufficient to keep it in contact with the key. Another part 
of the invention con-<ists in applying additional wrest pins immediately behind 
the bridge, and between the bridge and the ordinary wrest pins. The addi- 
tional wrest pins are able to turn freely in their holes, and the strings, afrer 
taking some turns round them pass to the ordinary wrest pins, on which they 
are wound in the usual wanner, He makes these additiona! wrest pins each of 
two diameters. Where the string passes on to it from the bridge it is of small 
diameter, and where the string passes off from the additiona: pin to the ordinary 
wrest pin it is of larger diameter. By these arrangements two objects are 
obtained, the length of the string between the bridge and wrest pin is much 
shortened (which is in itself desirable), and, further, the turning of the string 
is facilitated, for the strain on the ordinary wrest pin is reduced in a ratio 
depending on that of the two di. of the additional wrest pin. 


1148. A. E. GRIFFITHS, Kensington, “ Pan for cooking omelettes, &c."—Dated 
20th April, '867. 

This improved pan is made somewhat similar in form to the ordinary frying 
pan, wut instead of being made of one thickness of metal only. as usual, it is 
made of two thicknesses having an enclo-ed space between them to contain 
water, so that it is in fact a frying pan with a jacket -or bath of hot water 
surrounding the bottom and sives. The handle of the pan is partly hollow or 
tubular, being connected with the water space, and is provided with an opening 
closed by a screw cap for filling or emptying the same. There is also a small 
valve for allowing of the escape of steam.—Not proceeded with. 


1166. D. FRYER, Old Kent-road, “ Lamps."”—Dated 22nd April, 1867. 

The object of these Lag epee ie to render lamps self-extinguishing, so 
that they shall burn only for a given period, previously determined on, and then 
extinguish themseives. It is customary for persons on retiring at night to put 
out the light and get into bed in the dark, an inconvenient practice, or else 
they place the light in such close proximity to the bed as will enable them to 
reach to extinguish it after they have adjusted the bed clothes, which often 
results in evil consequences. Again, many persons read in bed, having a _ 
on or very near to the bed, a custom which causes more conflagrations tha: 
any other. By means of these improvements a lamp may be so adjusted as rod 
burn for five minutes, or for an hour, or for any reasonable period beyond that, 
when the lamp will be extinguished by a self-actirg lid or cover, which shuts 
off the supply of oxygen. The inventor effects these improvements by attach- 
ing to the chimney, cylinder, shade, or globe of a lamp, a self-acting hinged lid 
or cover, fitting into or falling upon a seat or ring round the same, and which 
lid or cover is caused to fall by any self-acting means. The self-acting 
arrangement he employs consists of a box or valve containing an inverted 
india-rubber ball with a neck ; the admission of air to this ball is regulated by 
& set or thamb screw, which against the neck of the ball. To the lid 
or cover is attached a flange which rests upor the ball through an insertion in 
the valve or box. The thumb or set screw regulates the admission of air 
quickly or slowly, as may be desired, and so soon as the ball becomes fully 
expanded it overcomes the equilibrium of the lid or cover which rested upon it 
= he al which effectually extinguishes the light by its fall.—Not pro- 








Includi 

neluding Special Chemical and mniet Preparations, Fuel 
and Inghting Materials, ion of Food, 
Brewing, Tanning, Bleaching, , Calico-Printung, Smelting, 
Glass, Pottery, Cement, Paint, Paper, Manures, &c. 

1064. ‘ara aan, Birmingham, “ Manufacture of phosphorus.” —Dated 10th 


This invention consists in the of powdered coal or coke in place 
of the wood charcoal oe | —— for effecting by the agency of heat 
the reduction or deoxidation acid; applying the acid liquid 
given off when the mixture of A solution of phosphoric acid or acid plos- 
phate of lime and powdered coal or coke is heated to the treating of a fresh 
portion of phosphate of lime; and, when powdered coal is used, separaging 
the tarry matter from the said “acid liquid. 

1087. W. H. DAWES, West Bromwich, Stafford, “ Manufacture of tron.”— 
Dated 12th April, 1867. 

This invention consists in treating melted cast iron by passing a current of 
electricity through it after it has been subjected to the treatment called 
refining. The inventor melts pig iron, or he takes melted cast iron direct from 
the blast furnace, and exposes it to blasts of air on the hearth or bed of a 
refinery furnace, according to ihe ordinary method of refining iron. After the 
melted blast iron has been subjected to the refining process until it has been 
sufficiently refined or decarbonised, he pours it into moulds, and immediately 
passes through it, while still ina melted state, a current of electricity. He 
passes the said current of electricity through the said melted refined iron 
during either the whole or part only of the time during which the iron remains 
liquid.— Not proceeded with. 


1091. C. WILMET, Brussels, “ An accelerated tanning by means of new processes 
and apparatus.” — Dated \2th April, 1867. 

Instead of making this composition of or from oak bark, as heretofore, the 
inventor composes it as follows:—For 150 kilogrammes of skins or leather, 
Cashoo, 40 kilogrammes ; Dividivi, 20 kilogrammes; of Russian oil, petroleam 
oll, and coal oil, each 7 kilogrammes. These materials are mixed with 
sufficient water to enable the Cape ene when placed i in = vessel to reach 
the bottom of the lower cy he 
employs vonsists, Firstly, of oanan or other shaped my fiat aud closed 
at top and bottom. Within the said vessel are two cylinders or rollers placed 
horizontally, and nearer one side of the vessel than the other, one of the said 
rollers being above and resting on the oiber. These cylinders have each an 
axis running its entire ae ing in by send bearings, and are formed 
of laths of wood fastened 








tollers, and the lower roller fy 
between the rollers, and subject on to a pressure 
upper roller, the said upper roller = in a slightly elongated og 10 
order to allow it to rise or fall to the of the skin pas-ing 
under it. The pressure of the roller upon the skins expresses nearly all the 
moisture from them by the time they are on the other side of the rovers, when 








which the true barrel fits, and in which it slides. The bocy ircles the 
barrel except that there is an opening on its underside with stiff ni.g flanges 
projecung downwards from its edges; in between these flanges toggle levers 
for actuating the barrels are contained. One of these levers, which 1s moved 


by the hand of the operator, is jointed to the body near the front end of tre 
opening already mentioncd, and it les along on the underside of the piece so 
as when the breech is closed to forma trigger guard. To this band lever at a 
distance belund its fulcrum a link is juinted, which at the other end is attached 
to a lamp on the chamber 


at the rear end of the barrel close up against the 


the skins quickly absorb, they having had previously all the 

Moisiure expressed trom them.—Not proceeded with. 
1171. C. T. and E, HOOK, Snodland, Kent, “ Manufacture of paper.”— Partly 

@ communication. - Dated 22nd April, 186i 

The patentees claim, First, ihe mode desciibed of preventing the loss of 
strenuth in chemical so utions used in boijing fibres for paper-making, and of 
assi-ting their concentration by the employment of a worm or of a jacketted 
| pen, aud by the passing of steam or heated air or vapour through the worm, 
the space between the pan and the jacket; Secondly, the 








they fall down into the said composition at the bottom of the vessel, which | 


mode ! Vi 


large t keep This ap d isochronou: in its action by 
the aid of pend which  E time without the aid, either direct or 
incirect, of the clock motion, except that the power of the same is accumulated 
in springs, by the ald of which th. isochr: nism is obtalued. Whatever may be 
the system of escapement euployed perfect isochronism can only be obtained 
with the pendulum completely at liberty. On the old systems the pendulgm 

during its douvle «scillation effects contact at least three times, producing 80 

many causes of irregulacity, while, according to these improvements, by 

employing two pendulums working reciprocally and with neutral movements, 
there is only one slight contact during the Joubie oscillation.—Not proceeded 
with, 

1098 R. SHORTREDE, Surbiton, Surrey, “ Process for finding the variation, | or 
error. or deviation from the meridian of the common steering process."=— 
Dated \3th April, 1687. 

The object ot this invention is to simplify the process for finding the error on 
the coumon steering compass, or, in other terms, the deviatiun of the 
magnetic from the true meridian. The patentee attansit by making some 
additions to the steering Compass as usually made, by which it becomes vir- 
tually an azimuth compass, without interfering with its ordinary use in steer- 
ing. One way of effecting this is hy attaching at opposite sides to the rim of 
the cover a semicircular arc or band of a convenient width, having aloug its 
middie a narrow slit, by means of which it may be directed to the sun or uther 
heavenly body, or through which the sun's light, shining over the cencre and 
on the edge of the card, shows by a bright streak on a dark ground the com- 
pass hearing by observation. This being compared with the bearing deter- 
mined astronumically gives a difference which is the error or deviation of the 


compass trom the true meridian. 
1099. J. AITKEN, Tottington, H: , Lancashire, “‘ Apparatus employed in 
the process of refining sugar.’ — Dated \3th April, 1867. 

This invention relates to the euter case or cover which encircles and encloses 
the bags employed for filtering the saccharine liquid in the process of refining 
sugar, which covers, cases, or “ sheathing ” have invariably been made of flax, 
which soon becomes rotten, and consists in making the cases or ‘* sheathing ” 
of cotton instead of flax, and weaving them in tubular form in an ordinary 
tube weaving loom, the advantage of the employment of cotton instead of flax 
being its increased durability and consequent less cost. Or he uses one cotton 
tube alone and filtering bag and “ sheathing ”’ * combined, by which means the 
usual separate outer “sheathing” is di d with, and he does not confine 
himself to the peculiar form of manufacture, asthe fabric may be made either 
plain or twilled, or a combination of both. 

1101. E. STEVENS, Pentonville-road, London, “Improvements in in steels 
ye yg sharpeners for pa ge — ph wy Poa ~~ | lath 
A 1 


This invention has for its objeet improvements in sharpeners for kni 
scisssors, and other edged tools, with and without handles and stands, 
combined with various domestic useful and ornamental articles. For these 
purposes the inventor employs small pieces of thin flat iron or steel, stamped 
out of a sheet so shaped as to form a suitable bottom upon which to 

conical other, 
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the screw the small pyramid 
be easily refixed by working the screw home again, 
present fresh surfaces to sharpen the knife The conical 
made smooth, fluted, grooved, or h, Ss 
+ 


mri td 
antl 


roug 
In the centre of the bottom plate he either 
for the purpose of screwing or r 
guard of the fork, or upon forks, soo nw Sng 
domestic use, or upon handles or stands, and in some ‘cases with 
reversible, so that when the sharpener is not required it may be down- 
—eseare the case suitable to carry in the pocket.—Wot procesded 


1102. J. SHORE, Birmingham, “ Construction of valves and valve cocks.”—Dated 





e 
‘ie 





13th April, 1867. 
This invention consists in certain ion of valves 
and Valve cocks, by absolute freedom from AA and ovher 


where 
are secured, such valves and valve cocks being applicable to a great variety of 
purposes. An important feature connected with the invention is the manner 
in which the faces of the valve and {1s seat are forme'. In simple valves, for 
such purposes, for instance, as those for which clack valves are 
employed, the respective faces of the valve and seat are formed with a series of 
concentric grooves or channels therein, the edges or ridges between such grooves 


or SRAREeG 8 ete ee SSN Seeeeens Wee ee Seerres oF REET ES on the 
other face, and fitting closely therein when the two are brought together, 
thus constituting a series of concentric valves which entirely prevent the 
possibility of leakage. And, for this reason, velves thus constracted are 
especially adapted and rae & came 60 ee ee 

Instead of forming the valve seat with concentric grooves or 


mentioned, they may, if desired, be dispensed with, the 
furnished with a washer or bed of some comparatively soft or elastic 
elastic substance, such as lead, leather, cloth, india-rubber, or cork, 
the valve face, when the valve is closed, ws pressed; or such washer or 
may be applied to the valve seat even when the latter 
centric grooves or chambers. 
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1105. W. Gregory, Ardwick, Lancashire, “ M for 

polishing metal and other surfaces.’ — Dated 13th A 1867. 

In pertorming this inveution the Moa as applies wo ordinary revolving, 

grinding, and pulishing ap aratus a feeding apparatus formed as follows, that is 
to say : —He places Ou each side of che apparatus @ frane adjustable by screws 
suitably placed therein, and he mount. pulleys whieh carry endiess chains in 
line wits tue surtace of the grinding or p-lishing stone, wheel, or glagier, 
baving suugs or dogs so placed thereon tuat when (he material w ve ground or 
polished is placed upon them, the snugs or dogs will draw i forwara by 
muotion’of the chains, Motion is imparted to the chains avove vescribed by 
means of sut:able gearing wuich receives muviion from a friction or brush wheel 
working against the side the grinding or polishing stone wheel or glazier. 
By Unis arrangement it is evidems that tre rate of teed will be varied as the 
grinding apparatus decreases in size, and be in accordance with the surface 
velocity thereof. 
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1112, G. T. BousFrIEeLD, Loughborough Park, Brixton, “ Manufacture of files.” 
—A communication.—Dated 13th April, 1867. 

A ding to this i tion files are d of a number of thin plates 
of steel or other hard material strung upon a rod in such manner as to present 
cutting edges. The thin plates or blanks formed by cutting from sheet 
steel or other matesial pieces of a form corresponding with the section of the 
file it is desired to produce, it may be of square, triangular, or other form. 
Through the centre of each blank is a in outline with the 





with a stem baving a screw thread cut upon it, and a cap is put 
stem ; it has an inclined face similar to the incline at t) 
and the inclined face of the cap rests against the other end of the string of 
blanks. Beyond the cap a nat is screwed on to the stem 
the string of blanks tightly between the inclined sarfaces at elther end. To 
produce the cutting teeth on the instrument thus constructed 
are ground smooth, and the blanks are then taken off and replaced so as to 
incline in the opposite way.— Not with. 
1114, 8. HARRISON, Warwick, ** Watches.” —Dated 13th April, 1867. 

This invention cannot be described without to the drawing: 
1115. W. CLARK Chancery-lane. London, “ printing machines.”— 

2 to the d 


A communication.— Dated 13th April, 1867. 
d without rf 
, “Printing from engraved plates, 


This invention cannot be ib 
London, 
&c.”—A communication.— Dated \3th April, 1867. 
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1116. W. « LARK, Chancery lane, 





This invention cannot be descrived without refe to the d ng 
1121. J. E. HODGKIN, Liverpool, “ Manufacture of oakum.”—Dated lith 
April, i367. 


The object of this invention is to prepare oakum from untarred or insuffi- 
ciently tarred fibre, such as tow obtained from white or other ropes, or the 
* shorts” from dressing hemp. or fibres derived from other sources, by impreg- 
nating it with a solution of tar, or tar dissolved in a suitable solvent, the 
latter being more easily evaporated than the tar, and then driving off and again 
collecting the volatile solvent if desired. 

1123. G. SIMPSON, Glasgow, “ Machinery for actuating tools used in mining or 
excavating or boring "—Dated \tth April, 1867. 

This invention cannot be described without reference to the g' 

1129. E. C, PRENTICE, Stowmarket, and T. RICHARDSON, Newbiggin, *‘ Treat- 
ing gun cotton.’— Dated \6th April, 1867. 

In order to render gun cotton less liable to be influenced by damp than is now 
the case, it is treated with a solution of paraffin in a solvent, such as paraffin 
oil, which will evaporate ata low heat. They dip the gun cotton into the 
mixture, and then dry off the sulvent, and in this way each fibre mes suffi- 
ciently charged with paraffi. to prevent the gun cotton taking up mo sture 
with anything like the facility of unprepared gun cotton.—Not proceeded with. 


1143. E. LINDNER, New}York, ** Breech-loading fire-arms.”—Dated \8th April, 
1867, 





This invention cannot be described without reference to the drawings. 

1163. J. W. COCHRAN, Southampton-buildings, Chancery-lane, London, “ Breech- 
loading fire-arms.”— Dated 20th April, 1867. 

This invention relates to fire-arms whose breech is closed by a detached 
sliding block which carries devices for exploding and ejecting the cartridges, and 
which is fitted into the breech chamber in such a manner as to be readily 
removable therefrom when desired. The said improvements consist, First, in 
the combination of a peculiarly constructed breech block with an adjustable 
stay, which is Jointed to the said b‘oca, and fits tightly at the times of firing 
between the same and a recoil bearing at the rear of the breech chamber, the 
said stay being readily released to allow the sliding block to be drawn back to 
open the bree h. The saia improvements consist also in the employment in 
combination with the said block and stay of a sliding bolt, which is constructed 
aud arranged to enter a recess formed inthe rear of the adjustable stay, and 
hold the same down in the breech chamber, and at the same time drives forward 


the striking pin which explodes the cartridge, its rear end being for this pur- 
pose arrange! in the proper positi n to be struck by the tumbier or hammer 
when the trigger is pulled. The said striking pin is so constructed and arranged 


that the piece can be adapted to either central or rim fire cartridges. The said 
improvements also consist in the employment of an adjustable thumb-piece, 
which is attached to an extension of the rear of the said stay, and is provided 
with a hook or claw to take hold pon a lip or shoulder on the strap or breech 
pin. The shank of the thumb-pleve is provided with a spring, which acts to 
keep the hook under the said projection, but which yields to allow the stay to 
shut down properly into the breech chamber, or to be raised therefrom. The 
said improvements farther consist in constructing of the breech chamber 
immediately behind the barrel just wide enough to admit the rim of the said 
cartridge, which can only be introduced at a certain distance behind the barrel, 
where the entrance to the breech chamber is widened. This mode of forming 
the chamber, in combination with the arrangement of the sliding breech block 
in the rear portion of the said chamber p the improper insertion of the 
cartridge when the piece is hastily loaded. The said improvements further 
consist in the peculiar construction and arrangement of the extractor or 
retractor for removing the empty cartridge cases, which is loosely attached to 
the under surface of the sliding breech blo.k by a screw or pin pass‘ng through 
a longitudinal slot in the extractor. The forward end of the latter is provided 
with + shoulder to take hold upon the rim of the cartridges, and another 
shoulder is formed on its other end for the breech block to act opon. The rear 
end of the extractor is formed with a conical or taper edge, which, coming in 
contact with a recess or notch at the back of the breech chamber, tilts the 
extractor and jerks out the cartridge. The said improvements further consist 
in the construction of a lock whose parts are all supported upon the guard 
plate, and in which the tumbler and mainspring are so constructed and 
arranged that the force of the spring upon the tumbler is greatest when the 
latt. r is down upon the striking bolt. The said improvements also consist in 
the general arr. t and bination of parts. 
1165. C. DE TIVOLI, Great Winchester-street-buildings, London,“ Breech-loading 
needle gun and improved cartridge.” —A communication.— Dated 22nd April, 
1867. 
This invention cannot be described without reference to the drawings.—Not 
proceeded with. 


1173. J. Pi ews, Bucilesbury, London, “ Cartridges for fire-arms and ordnance.” 








best course to take with reference to the of wages and iron 
i There is no one prepared to advocate the maintenance 
of the present scale of wages. 
lank te cents maatintiot yousotee 
and 


very dull, for manufacturing purposes, 
complain that buyers are asking for a reduction upon even the 
present low Thick coal maintains sellers’ quotations. 
etch ey ae 
gu ai m per ton 
raw, and from Zis. to 22s. calcined. 
Masters and men are all preparing for the new factory legisla- 


tion, which comes into operation on the Ist of January next ; and 

draws near increased interest is felt in the probable 

= the — Factory Extension Act, and the 

orkshop Regulation Bi ronmasters are adapting their special 

rules to the requirements of the first; and the ins r of 

factories stated publicly on Tuesday that the large employers are 
"th Pdividend. 7h the pound, making in all 16e 

i one \ the making in & 

has been announced to be paid to those of the creditors of the 

late Birmingham Banking Co. who are not shareholders. 





WALES AND THE ADJOINING COUNTIES. 
‘From our own Correspondent.) 

THe Iron TRADE: No Improvement to Note : Business not 30 
Cood as it was a Week Ago ; Anticipations at the Commence- 
ment of the New Quarter not Realised: The New Year 
Anziously Looked Forward to: Falling-off in the Inquiries 
JSrom the United States : The President's Message far from 
Satisfactory: Expected Increase in the Trade with Australia— 
Tue Pic Iron TRADE—THE TINPLATE TRADE- THE STEAM 
CoaL TRADE--REDUCTION OF WAGES AT THE IRON WorKS— 
TRADE OF THE Sout™ WALES Ports. 

THE Welsh iron trade has not undergone a change for the better 

since last report, and there is a total absence of anything like 

vitality being evinced in a single branch of the trade, but business, 
if anything, is not so good as it was this day week. At the com- 
mencement of the new quarter hopes were entertained that several 
good orders would be in the market before Christmas, and the 
works tolerably well employed during the winter months. It is 

now only a little more re a week to Christmas, and for nearly a 

month past orders have not been so plentiful as they were at the 

commencement of the new quarter, therefore it would be unrea- 
sonable to expect any chance of ip te however trivial it 
may be, in the iron trade during the present quarter. From all 
parts of the district the most gloomy accounts continue to be 
received, and ironmasters are looking anxiously forward for the 
commencement of the new year, when they expect an improve- 
ment will begin to manifest itself. It is thought that buyers are 
now refraining from entering into transactions in consequence of 
their believing that the price of iron will be reduced; but one 
thing is quite certain, and that is it would be a matter of impossi- 
bility to carry on many of the leading establishments if a lower 
= than that now obtained for iron was sought for, as makers 

ave had to bear their heavy fixed charges not only with a con- 
siderable falling off in all branches of their business, but at quo- 
tations that have left little or no margin for protit. Whenever an 

improvement takes place there is no doubt whatever it will be a 

rapid one, as it has Gon known for a considerable time past that 

home and foreign buyers, especially the former, have no stocks on 
hand. This fact has been proved several times of late, in conse- 
quence of all orders given out having, as a rule, been specified to 
be delivered as speedily as possible. Inquiries from the United 

States have not increased to the extent anticipated, and the 

President’s message last week to Congress is not so satisfactory as 

could be desired, as it seems to point to some matters which may 

tend seriously to affect the trade of this district with that country; 
but it is to be hoped the serious difficulties which are thought 
likely to arise will be settled in an amicable manner, and that trade 
between the two countries will continue to increase. Hopes are 
entertained by makers that trade with Australia will increase, and 
during the past week a few shipments have been made to that 
country. Inquiries from the Continent have not increased, and so 
long as the political affairs of France and Italy remain 
unchanged there is little hope of a good continental trade springing 
up. The commoner gualities of pig iron are not inquired after, 
but the best brands of the district command a tolerably fair sale. 
The steam coal trade continues to evince considerable activity, 
and proprietors can dispose of, without the least trouble, all they 
can forward to the various ports. The principal demand is from 
the East, France, and some of the Mediterranean ports. The 
returns for the past month show a very favourable increase over the 
corresponding period of last year, and it is expected that the 
returns for the present month will be ‘equally satisfactory. The 
home coal trade is not so brisk as could be desired, and the returns 
fully confirm the reports which have appeared of late in THE 

ENGINEER as to the dullness of that branch. 

It is rumoured that the Ebbw Vale Company are going to con- 
fine themselves entirely to the manufacture of iron, and that the 





— Dated 23rd April, \sv7. 
This invention consists in substituting for the cases ordinarily employed an 
india-rubber case, or a case in the manufacture of which india-rubber has been 
employed.— Not proceeded with. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

On CHANGE IN BIRMINGHAM AND WOLVERHAMPTON : Jron Trade | 
Unimproved, alike in Crude and Finished Iron ; Works Partially | 
Standing: Expected Decrease in Works in Operation—THE 
QUESTION OF PRICES AND WaGeEs: Divided Opinions—Coa. 
TRADE : Quiet—IRONSTONE: Good Demand for Best—Factory 
LEGISLATION—-Preparationsby Mastersand Men : Third Dividend 
to Birmingham Bank Creditors. 

THe meetings of the ironmasters in Birmingham yesterday, 

(Thursday) and in Wolverhampton on the day before, have not re- 

sulted in our ability to report any conspicuous change in the con- 

dition of the iron trade. Large portions of the works of makers 
of finished iron of the first class are standing throughout much of 
the week, and some firms who, produce both pig and finished 
iron are contempiating blowing out furnaces and stopping portions 
of their finished iron establishments altogether until | fade revives, 
so that they may save some of the dead charges to which they are 
now subjected. Here and there we hear of a little activity where 
merchant bars are in repute for smithy purposes, and one firm who 
are chiefly occupied in the best railway work are also pretty well 
engaged. With these exceptions the demand is exceedingly dull 
for both heavy and light descriptions. The makers of the latter 
class, however, are looking for a speedy improvement in the re- 
ceipt of orders on account of the spring trade for the United 

States ; but at present all is anticipation only. Christmas has a 

gloomy aspect for the operatives ; nevertheless they have begun 

to hold meetings at which to discuss the present condition and 
prospects of the iron trade at home and abroad. They have ex- 
pressed their views to the effect that the reducing of prices as con- 
templated by the ironmasters would not result in an improve- 
ment in the demand. They therefore intimate that if masters 
should determine upon reducing wages they will not accept masters’ 
terms. This, however, the masters only regard as an attempt by 
certain leaders of the men to induce the trade to refrain from 
making the contemplated reduction for fear of a strike; and it 
may be safely inferred that the masters will take no notice of 
what the men are doing, but be guided by their own better judg- 
ment. 

Much di ion conti relative to the business of the 
preliminary meeting, and different views are expressed as to the 











Pontymoile Tin Works will shortly be leased to new proprietors. 





SCOTLAND: ITS TRADE AND OPERATIONS. 
(From our own Correspondent.) 

THe Giascow Pic Iron MARKET —MANUFACTURED TRON —THE 
Coat TRADE—THE CLYDE SHIPBUILDING TRADE —ASSOCIATION 
OF ASSISTANT ENGINEERS—LAUNCH—THE SEWAGE QUESTION 
or GLascow—QuvICK Run. 

Bic iron continues gradually to decline, and prices are 6d. 

per ton less than this day week, only a very limited business 

doing. To-day, Wednesday, 1000 tons reported at 52s. 10d. and 
52s. 9d. cash, closing sellers at the lowest. Full quotations are as 
follows:—Pig iron, mixed Nos., warrants, 52s. 14d. to 52s. 9d.; 

No. 1, g.m.b., 53s. 6d. to 53s. 9d.; No. 3, 52s. 9d. to 53s.; Gart- 

sherrie, No. 1, 61s.; Coltness, No. 1, 60s.; Glengarnock (at Ar- 

drossan), No. 1, 58s. The shipments of the week are considerably 
under those of the corresponding week of last year. The market 
steady, but with rather less demand for merchant bars. 

Our coal market still continues quiet, orders coming in very 
slowly, and prices rather weak, but without any noted alteration. 
The advices of coal shipments at the principal ports show an 
amount greatly exceeding that of the corresponding week of last 


ear. 
: The usual monthly meeting of the Engineers’ Association was 
held on Tuesday evening, the 4th inst., when Mr. J. A. Crain read 
a carefully-compiled paper on the nature of gases, which subject 
he illustrated by some interesting experiments. 

We understand that a conference was held on the 6th inst., in 
the Council Chambers, between the joint committee of the town 
council, police board, and Clyde trust, and Messrs. Bazalgette and 
Bateman, engineers, who, in conjunction with Professor Anderson, 
of Glasgow University, have been appointed to report on the dis- 
| of the city The ting was presided over by the 

rd Provost. The general opinion of the committee seemed to 
be that the whole matter should be left to the unbiassed consi 
deration of the professional gentlemen. The remit of course in- 
cluded the questio vexata of the purification of the Clyde, and this 
not only with reference to Glasgow, but to all the other towns in the 
valley sending their drainage into the stream. It was also under- 
stood that the inquiry should embrace the proposal to utilise the 
sewage, either in its normal liquid form or in any other form that 
might be found more suitable under the peculiar circumstances of 
the case. During the past week the professional gentlemen named 
have been engaged in prosecuting their investigation. They have 
made a cursory examination of Glasgow and the surrounding coun- 
try, extending their observations as far as the Ayrshire coast, 
o> Ai there is a large tract of land believed to be suitable for the 
utilisation of age by irrigati At a meeting of the joint 














committee held on Friday, the engineers had the advantage of 
hearing the views of those members who have turned 


t have formed, but declared 
nomutice vatieol ph Bo ant guns og ear any sug- 
gestions that might be offered, and to consider all the various 


plans which have from time to time been laid before the public. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 

LIVERPOOL: The Great Eastern (s.): Trade of the Port: Labour 
at Liverpool: The Wallasey Ferries—Statze OF TRADE AT 
SHEFFIELD — BortER EXPLOSION aT BraDFoRD: Important 
Verdict—VictoRIa DockS—MANCHESTER ASSOCIATION FOR THE 
PREVENTION OF STEAM BOILER ExPLOsIONS—NoORTH-EASTERN 
Disrricr: The Tyne Piers; Tyne Iron Shipbuilding Com- 


pany, &c. 

TuE Great Eastern steamship continues anchored in the Sloyne, 
doing nothing except outeiing toa daily accumulation of ex- 
penses and to the further deterioration of the huge fabric. The 
total value of the British exported from Liverpool in Oc- 
tober was £6,022,514, as compared with £6,818,582 in October, 
1866. For the ten months ending Oct. 3! this year the aggre- 
gate value of the British exported from the Mersey was 
£63,960,563, against £73,967,069 in the corresponding period of 
1866, and £59,502,204 in the corresponding period of 1865. The 
improvement committee of the Liverpool corporation, with a view 
to alleviate existing distress, has been empowered to employ, if 
necessary, 1000 unskilled labourers upon draining, excavating, and 
other works on the new Sefton Park, it being understood that the 
minimum remuneration of each man will 2s. per day. The 
receipts of the Wallasey ferries from Jan. 1 to Nov. 30 this year 
were £24,324, as compared with £21,647 to the corresponding date 
of 1866, showing an increase this year of £2587. 

The improvement noticed of late in the trade of Sheffield still 
continues. A good many American orders are now on hand, 
especially for files. There is a fair demand for Bessemer steel for 
the manufacture of railway rails, and for most descriptions of 
railway material there is about an average trade. The armour plate 
establishments are fully employed, but the other heavy branches 
are languid. 

Since the amalgamation of the Victoria Docks with the London 
and St. Katherine Docks a sum approaching £100,000 has been 
expended in the erection of additional buildings, to meet the: 
demand for increased warehouse accommodation. 

At the last monthly meeting of the executive committee 
of the Manchester Association for the Prevention of Steam 
Boiler Explosions the report of Mr. Fletcher, the engineer, 
stated that during the previous month there had been 238 
visits of inspection; 569 boilers had been examined, 447 
externally, 13 internally, two in the flues, and 107 entirely, 
while five had been tested by hydraulic pressure. In these 
boilers 167 defects had been discovered, six of them beimmg 
dangerous. Of these six dangerous cases two were fractures; one 
of these fractures was greatly due to the mode of introducing the 
feed, which, contrary to the repeated advice of the Association, 
was carried down by means of an open-mouthed vertieal pi 
nearly to the bottom of the boiler, and shot directly on to the 

lates, instead of being diffused by a horizontal perforated pipe. 
porting upon the fatal explosions of the past month, the engi- 
neer strongly recommended that colliery owners should give up 
the use of uncontrollable plain cylindrical externally-fired boilers, 
and that they should adopt the internally-fired double-furnace 
boiler instead. 

The damage sustained by the Tyne piers during the recent 
severe weather is the heaviest check which the river Tyne com-- 
missioners have experienced in carrying out their fine scheme of 
river improvements. The injury to the north pier is exten-- 
sive, and it raises the question whether the principle upon which: 
a good deal of the foundation has been laid is a sound one. A call! 
of £25 per share has been made by the liquidators of the Tyne: 
Iron Shipbuilding Company, payable on the 16th inst. 

The pig iron trade of the Cleveland group is quiet, but stocks do 
not increase; on the contrary, they have somewhat declined. 
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THE ARTILLERY AND OTHER WAR MATERIAL 
PRODUCED AT THE INTERNATIONAL EXHI- 
BITION, PARIS. 


No. II.—Insrruments or Precision (TIME AND 
VeELociry MEASURERS.) 

We now come to the two most recent, probably most 
perfect, and certainly most interesting of these various 
chronometric instruments, viz., that of Professor Bash- 
forth, of Woolwich, and that of Captain Schultz, of the 
French Artillery, both of which were exhibited at Paris, 
the former, hewever, in a very insufficient manner, and 
without the appreciation that its merits deserved. In both 
of these entirely new principles, so to say, are called into 


play. 
Professor Bashforth’s instrument—of which a more ex- 
Fig. 2, 





haustive account than’ we can give here will be found in 
his own memoir, in the “ Proceedings of the Royal Artil- 
lery Institution, Woolwich,” for August, 1866 . 
—1s shown in Figs. 1, 2, 3, 4, and 5. The 
principles embodied in the instrument are 
chiefly these :—Time is measured by a clock. 
Several successive equal intervals in the tra- 
jectory can be measured as to the velocity of 
the same shot. Each beat of the clock is 
recorded by breaking the same current. The 
instant of the shot’s passage through each 
successive screen is ee oe by the momen- 
tary interruption (breaking and re-maxing) 
of another current, 

Fig. 1 is a general elevation of the instru- 
ment. A vertical spindle with the least 
possible friction carries a tolerably heavy 
fly-wheel at bottom, and at top a brass cylin- 
der of about 12in. or 14in. long and 4in. diameter, prepared, 
like that of an indicator of Watt, to receive a sheet of finely- 
glazed paper, upon which the records are made. Parallel 
to this cylinder is placed a vertical slide like a little lathe 
bed, up or down which a rectan- 
gular surface which carries the 
recording indices can travel; the 
position of this system in relation 
to the axis of the cylinder is ad- 
justable by means of sliders and 
clamp-screws, seen at the rear. 
The rectangular surface, with the 
apparatus it carries, is hung by a 
fine cord passing from its top part 
over a pulley at the head of the 
vertical slide, and thence, after 

ing a second pulley which 
Steer the cord horizontal to a 
small barrel or cylindric fusee, 
which is geared to the spindle of 
the cylinder, the intermediate 
train being such that for each 
revolution of the cylinder the 
rectangular frame and recordin 
apparatus is permitted to descen 
about a quarter of aninch. The 
recording apparatus consists of 
two needle markers with diamond 
points, which while in contact 
with the glazed paper on the 
cylinder, continue to groove out 
a very fine line, which, however, 
becomes discontinuous whenever 
and for so long, as either of the 
points is lifted from the paper. 
At the top part of the rectangular 
surface is the apparatus which 
actuates the point recording the 
passage of the shot through each 
screen in succession, at the bot- 
tom, that which records time 
corresponding, as given by the 
clock. Both electro- etic ar- 
rangements are alike for these. 
Each consists of an electro-magnet 
and keeper; whilever the current 
s through the former, the 
Sonne is held in contact with the 
les and the diamond point index 
in contact with the paper on the 
cylinder. The moment the cur- 
rent is broken a spring pulls back 
the keeper. Each keeper is so 
connected by a system of small 
levers and joints with its own 
recording index that as soon as 
the magnetism is destroyed the 
index or diamond point is with- 
drawn from the paper. The com- 
bination which effects thisis shown 
at full size in Fig. 2. The lever 













































to the left of the figure is of watch-spring, and is that 
which holds down the recording point in gentle contact 
with the paper by a motion round the horizontal arrows 
as axis. 
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The lever to the right of the figure is that which 
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withdraws it, and by a motion of the ring frame, seen 
with its plane in the vertical in the figure, round the 
vertical arrows as axis, When either of the recorders 
is making a record, 7.¢., meee ge continuous marking, 
it has a motion which may be resolved partly in direction 
of the motion of the paper under it, me 6 partly in a 
direction perpendicular to that. The recording interrup- 
a on thus rendered sharp and clear and easily read off 
y scale, 

Assuming the screens all arran to which we shall 
presently recur, and the clock going, the pendulum of 
which is so arranged by the usual contact breaker of elec- 
tric clocks, as to break contact with the lower electro- 
magnet at each beat or second, and both galvanic currents 
passing, the fly-wheel is given rotation by hand until the 
cylinder has acquired a sufficient velocity, and which for a 
short time may be viewed as nearly uniform. In this 
state each recording point, by the combined motion of the 
descending rectangular surface and the revolving cylinder, 
will describe a spiral trace upon the paper wrapped on the 
latter. But at each beat of the clock, i.e., at each second 
in time, the lower spiral will be interrupted for a moment 
and the trace struck off, as it were, to one side; this marks 
the time into circumferential distance upon the cylinder. 
Now assuming the arraugement to be such that the shot in 
passing through each screen can break and restore the 
circuit through the upper electro-magnet, it is obvious 
that in like manner there will be an interruption of the 
upper spiral, the place of which, in relation to the time 
marks of the lower one, must give the intervals occupied 
by the shot in passing from screen to screen. 

We now recur to these. In the Navez and all its class, 
the copper wires stretched across the frame of the screen 
are the conducting wires of the current, some one or more 
of which, being cut by the shot, interrupts the latter. 
Professor Basbforth objects to this that the wires must as 
conductors be strong enough to offer some resistance to 
the shot; that they are never equal one with another, or 
in any two screens, or in any two experiments, in ten- 
sion ; and that the wires are exposed to curvature by the 
wind and by the air currents carried with 
the shot. All these sources of error must 
be admitted to exist, but we think that 
the limits of error possible with any ordi- 
nary care to arise from them excessively 
small, and greatly overrated by Professor 
Bashforth. Besides, equal tension by 
stretching each vertical wire by a weight is 
as readily applicable to the Gove screen 
as to any other. If these objections have 
any weight they would certainly show 
5 themselves most important at very low 
velocities of projectile. However, for the 
ee oe above reasons, as well as from the necessities 
=== of the case, viz., to enable the instrument to 

~~ record for several successive screens, Pro- 
fessor Bashforth constructs his upon a plan quite 
different. His arrangements will be understood from 
Figs. 3, 4, and 5. Fig. 4 shows a screen with its top 
and bottom frame set. Fig. 3 is the top frame, in prepara- 
tion. In the board of about 6in. 
by lin. are cut transverse nicks or 
grooves, at intervals correspond- 
ing with the intended threads of 
the screen. Holes are bored at 
each of these, and staples of hard, 
ie, unannealed, stout brass wire 
are thrust up through these, and 
the ends above them bent down 
into the grooves as they are seen 
in Fig. 4. Flat pieces of copper, 
as at A, Fig. 3, each with two 
holes through them at the same 
intervals with the grooves, are 
then screwed to the front edge 
of the board, their ends being 
kept apart. The brass wires come 
through the holes, and, acting as 
springs, these all keep in contact 
with the top part of the circum- 
ference of the holes in the copper. 
The ends projecting of the wires 
are now slightly hooked, and by 
suspending threads equal weights 
are hung upon all of them. By 
these the brass wire springs are 
depressed and kept in contact with 
the /ower sides of the holes in the 
copper plates. If now, regarding 
Fig. 4, a current pass from left to 
right of the figure—it is obvious 
that it will do so—through the first 
copper’ plate thence round the first 
brass staple, thence through the 
second copper and through the 
second staple, and so on. And 
this, whether the wire springs be 
in contact with the lower side of 
the holes (as when the springs are 
loaded by the hung weights) or 
when in contact with the upper 
side, or when relieved by cuttin 
any one or more threads an 
letting the weights drop. But it 
is also obvious that during the 
very short interval of time that 
any one of these springs takes to 
fly up from the lower side and 
reach the upper side of the hole 
in the copper plate, the current 
will be interrupted. The time 
of this motion, ie. of the inter- 
ruption of the current and that 
of the break of the spiral on the 
cylinder, is about one-fiftieth of 
a second. If reference be now 
made to Fig. 5, which shows 
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three of these screens in place, and the lines of con- | 
ducting wires from the battery supposed out of the 


figure, and to the left distance, the working of the 
whole will be clear. The current from, suppose the left 
hand wire in the figure coming towards the middle screen, 
to the far side of the front one, and while that is 
intact passes through the coppers and staples at top of it 
across the screen, and by the right-hand conducting wire on 
tothe next screen, crosses it, and on to the furthest, and so 
on back to the battery. But the moment a thread is cut 
in the front screen and its spring has been released, and it 
has made contact again with the copper, the current goes on 
again as before, and the second screen is ready for repeating 
the sane, and so on to the end. ; 
When the instrument has been used, the cylinder is 
detached from the spindle and applied to another instru- 


Fias, 3 & 4. | 
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ment provided with a finely divided circle, to the axis of 
which that of the cylinder is connected, and with micro- 
metrical arrangements, by meaus of which the distances 
between the marks of interruption of both the spirals are 
read off preparatory to conversion into time. The motion 
of the cylinder when in use being maintained merely by 
the work of the hand accumulated in the fly-wheel, is af 
course not uniform, but slowly and variably retarded, and 
this involves the necessity of constructing a new time table 
for every experiment. ‘This seems one of the most serious 
defects of the instrument as it stands, and is one that cer- 
tainly admits of great improvement. The cylinder might 
be caused to move, we imagine, with absolute uniformity 
within the limits of observation by a weight or spring 
united in a proper manner with one or other of the chrono- 
metric governors of Mr. Charles Siemens; and it would 
even appear to be an improvement that its motion should 
always be given by unwrapping a string from the axis 
of given length by the descent through an equal space of a 
constant weight, like setting a humming-top spinning. 
There are various other points about this very beauti- 
fully conceived instrument, which would admit of a good 
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deal of diseussion had we space for it. It is only justice 
to the inventor to add that one of his instruments has been 


tried at Woolwich, in comparison with the Navez, and that 
he states that there was a nearly constant difference 
between them of about 20ft. per second, with shot veloci- 
ties of about 1500ft. per second, and that the results were 


more consistent than those between the Navez and the} 
Boulengé, as found by Mr. Melsens, already referred to. | 


Professor Bashforth has given in full the results of eighteen 


rounds with 12-pounder round shot fired to test his) 


instrument, and the results, for the screen distances and for 
shorter ones interpolated. Besides the interest these have 
as indications of the instrument’s degree of exactness, we 


may mention, en passant, the fact that he has shown that 
a shot so small as the above, having at 130ft. from the guna 
velocity, in round numbers, of 1150ft. per second, maintains 
at 1000ft. from the gun still a velocity of 1061; a widely 
different result from the hypothesis upon which much of 
the newspaper arguments against the use of spherical 
smooth-bore projectiles of great size, in place of elongated 
rifled ones, have been presumed to rest. 

We at length arrive at the last of these novel instru- 
ments, viz., that of Captain Schultz, shown in Fig. 6. We 
shall have to describe it far too briefly for its great merits. 

However uniform may be the going of a pendulum clock, 
taken over long intervals of time, it may be taken as tole- 
rably certain that no such clock ever has been or ever can 
be made to go with perfect uniformity for intervals which 
are very short and less than that of a complete vibration of 
its pendulum. But such minute fractions of a single 
second are precisely those for which alone these _instru- 
ments are wanted; hence the best possible clock is a bad 
time measurer for these purposes. It is upon the application 
of a different principle of measuring time to this purpose, 
one independent of any pendulum or clockwork whatsoever, 
that the great merit of Captain Schultz’s instrument 
depends; and in this we cannot but deem it decidedly 
superior to the instrument we have last described. 

If a large and heavy tuning-fork, or, as it is called 
abroad, a diapason —that is, a fork of tempered steel bent 
| like a staple, and with parallel limbs or jaws, and held at 
the bend only—be struck, or compressed or expanded at 
the extremities and suddenly let go, its jaws will begin 
to vibrate, and will emit a note dependent upon the 
material of the fork and upon its dimensions. It is an e/astic 
pendulum, and with its own voice declares to the physicist 
the rate of its vibrations, for upon known acoustic prin- 
ciples this rate can be calculated by comparing the note 
heard with an organ-pipe or syrene. But, again, the rate 
thus got can be controlled by calculation based on the 
elastic modulus of the steel and the dimensions of the 
fork, and finally are capable of control by the nature of the 
instrument itself as a whole. With a diapason, sup- 
pose of some l0in. or 12in! in length of jaws, the 
vibrations made are very quick, and, as from the nature 
of vibrating elastic bodies the time of each vibration 
is the same whether the excursion of the ends of the fork 
be longer or shorter, so the diapason alone becomes a 
complete clock, by which fractions of a second may be 
accurately determined. Suppose it be found that the fork 
gives 2000 vibrations per second, then the value in time 
of one vibration of the fork is ;,',5th of a second, and that 
of a half vibration, the half of that, or ;,',,th of a second. 
This, then, is Captain Schultz’s clock. This application of 
the diapason is not original with him; it is due to Wert- 
heim, the distinguished German physicist, but its applica- 
tion to this special purpose belongs to Schultz. Referring 
now to Fig. 6: In front and to the right hand end of a 
polished brass cylinder, with its axis horizontal, is seen in 
a vertical position, and with the plane of its jaws parallel 
to the axis of the cylinder, the diapason. At either side 
of its extremities an electro-magnet is so cOnnected with the 
battery and “interrupter” which is seen placed on the 
shelf to the right hand, that by alternate repulsions and 
attractions operating upon the steel jaws their vibration 
can be kept up for any length of time. We cannot enter 
into the minute details of this part of the apparatus. The 
brass cylinder is caused to revolve, and at the same 
time to have a very slow relative motion in line of 
its axis by a train of wheelwork governed by a pen- 
dulum clock, all seen to the rear and right of the figure. 
The whole surface of the polished brass cylinder is 
blackened uniformly by holding it over the flame of a 
smoking lamp. One limb—the left one of the diapason— 
carries a marker poiut made of quill, which, when in con- 
tact with the surface, leaves a well-defined trace by remov- 
ing the lampblack. This method was originally due to 
M. KGnig, the eminent physicist and instrument maker at 
Paris, but has been judiciously applied by Schultz. Now, 
if the diapason being at rest, motion be given to the 
cylinder, the marker would describe a continuous spiral upon 
its surface. Suppose such a spiral traced alloverthe cylinder, 
and that then the diapason is put into vibration. The trace 
marked by it now will be ina sinuous curve, crossing alter- 
nately the spiral line to the right and left, and the interval 








or distance along the spiral of two consecutive intersections 
will indicate the time due to each semi- 
vibration of the diapason. If the cylinder 
revolve faster the distance between them 
will be greater, and so by adding to its 
velocity we may increase the magnitude, 
that is the delicacy of its indications of time 
converted into measurable distance. But 
_ we can subdivide those intervals correspond- 
ing to half vibrations again by examining 
their length and dividing it by means of 
the micrometer (seen lying on the front of 
the table to the left-hand in the figure), so 
that taking our previous supposition that 
each half vibration of the diapason is equal 
to zjbcth of a-second, and assuming, say, 
that the interval corresponding to this along 
the cylinder were 2in., and that we could 
read the ;,!;;th part of that, or to =),th of 
an inch, then we can determine time rigidly 
to the 1000th part of ;,),;th of a second, 
that is to say, to one four-millionth of a 
single second of time. Such, then, are Schultz's arrange- 
ments for determining the time, which, it will be seen, 
are quite independent of any clock, and even inde- 
pendent of the uniformity of movement of the record- 
ing cylinder, although for practical convenience, and 
to avoid the necessity for time tables to each obser- 
vation, as in Professor Bashforth’s — ize. for having 
to convert variable, in place of uniform velocity or 
distance, into time—Schultz, by the aid of his pendulum 
clock, gives a movement to the cylinder which, it is 
affirmed, is practically uniform, and which, with the heavy 
weight and regulating fly employed, it can scarcely be 





doubted must prove so. 


Now as to his means of marking the passage of the 
shot through the successive ts : As each target or wire 
screen iscut, and the circuit in 2¢ broken, the arrangements 
are such that a spark from the Rhumkorff coil (seen to the 
left-hand of the figure on the shelf under the table) strikes 
from a conductor point (placed opposite the line of spiral) 
on to the surface of the brass cylinder where it strikes; the 
spark, detaches the lampblack, and leaves a mark in form of 
a small well-defined star of clean brass. The arrangement 
of the targets or wire screens is peculiar, for it is necessary 
(as in Bashforth’s) that as soon as one is cut it should 
cease to act, and yet pass the current on to the others in 
succession. One of these wire screens as adapted for small 
arms is seen beneath the table in the figure. 

The pendulum clock has another use to which we have 
not yet referred—it can be made the means (in addition to 
those we have already described) for “ rating ” the diapason. 
Suppose the cylinder capable of running exactly thirty 
seconds by this clock before the whole spiral is run through; 
then taking again our former supposition that the fork 
makes 2000 vibrations per second, we should find 30 x 
2000 x 2 = 120,000 intersections passing through the 
spiral line of ordinate. But suppose it proves to be ten, 
more or ten less, or any other, then acorresponding correction 
for the unit of time is obtained. But again, this same 
method becomes a means conversely for determining the 
degree of uniformity of movement of the cylinder itself, 
and of obtaining the constants of its error, if any. As 
applied to the determination of the flight of shot in air, 
this instrument has given results of surprising accurac 
and consistency, the actual diapason unit being about 31 5t 
of a second. At Frankfort Arsenal the time taken by a 
musket ball to traverse a single foot, the velocity bein 
about 1100ft. per second, has been determined, and found 
to be = 0000913971 of a second; and on a comparison 
with the Vignotti instrument, the greatest difference from 
the mean of a day’s firing was with the latter = 17°77ft. per 
second, but with the Schultz only 9°69ft. per second. 

The most striking application however made by Captain 
Schultz of his elegant instrument, has been to the determi- 
nation of the law of increment of the motion of a cannon 
shot in its passage in and along the chace of the gun. 
For this purpose, along one spiral groove of a bronze rifled 
field French service gun exhibited at Paris were tapped 
into a number of holes bored through the gun, at 
distances measured equidistantly along the axis, a 
number of plugs of bronze, each having in its axis a 
small cylinder, or rather very taper cone, base inwards, of 
hard wood, to insulate a copper wire in the centre of all, 
the inner end of which was filed off, so that the plug being 
in place, these wives were just flush of thesurface of the spiral 
groove of the gun. The shot has zinc ribs extending its 
whole length, which is accurately known, and bearing into 
all the rifle spirals. The gun and shot form one pole of the 
galvanic circuit, the other of which is formed in succession 
by the ends of the copper wires passed through and 
insulated in the plugs described. When the shot is fired 
and sweeps past the plugs in succession, contact is made 
between the zinc rib of the shot and each end of copper 
wire in succession. The time during which contact.is so 
maintained, is that during which the shot is moving its 
own length at each of the plugs in succession. There are 
other modes in which the apparatus may be employed, but 
this will give a sufficient idea of its nature. 

It appears to us that in principle there are some decisive 
points of advantage in this instrument of Captain Schultz 
which render it probable that, with the improvement 
which time and further trialgre sure to bring with them, 
it may prove itself worthy of superseding all others yet 
devised. Abundant problems, and of the very first im- 
portance to artillerists, await its use, or that of Professor 
Bashforth. Amongst these none perhaps are more im- 
portant than the production of a formula for initial 
velocity, having its basis in nature, and not on the false 
assumption that all the powder is converted into gas before 
the projectile moves, and the obtaining the actual laws of 
aerial resistance to projectiles in flight. In conclusion we 
must not omit to notice—though we cannot now attempt 
to describe—another form of electro-magnetic chronograph, 
described and figured in Poggendorf’s Annalen for 15th 
October, 1867, p. 134, e¢ seg. The instrument is by Herr 
Von Hankel, and the article describing it is entitled 
“ Ueber einem apparat zur messung sehr Kleinen Zeit- 
ratime,” and copied from the Bericht". D, K. Siichs Gesellsh, 

A STEAM PIANOFORTE.— Visitors to last week’s Agricultural Show 
were requested, in a handbill, to ‘‘ Come and see the Grand Steam 
Piano, from Paris and America, now playing for a few days. 
Opposite the Agricultural Hall. Admission 3d. and 6d.” It con- 
sisted of a number of steam whistles, fed from a boiler, and each 
provided with a tap. Each tap was connected to a rod, worked by 
means of the pins set on an ordinary barrel organ. It made a 
fearfully loud noise, as might well be conceived, and the whistles 
were not properly tuned, so that there was much more noise than 
melody. It is possible that a smaller toy, in which the steam 
might be got up by a spirit lamp, could be made on this plan. 

Cuatyn CABLES AND ANCHORS.—A return ordered as long back 
as the 14th of August last, and only presented to Parliament on 
the 9th inst., gives the cost of cables, anchors, and mooring chains 
purchased for the Indian Department since January, 1865, states 
that in 1865 the cost for moorings (anchor and screw) was £66,481, 
in 1866 £22,057, and in 1867 £1351. The cost of chain cables in 
the whole period was £5416, and for anchors £1902. The order for 
the return required ‘‘a copy of any contract, specification, or 
schedule of prices, stating whether public competition was invited, 
and tenders duly advertised for in the usual manner,” but a foot- 
note on the return states that ‘“‘no contracts, specifications, or 
schedule of prices, regarding such supplies are in existence, and 
public competition was not invited.” 

WHAT DOES IT MEAN ?—Until we read the following in an Ame- 
rican scientific journal we were under the impression that some very 
big things in high-pressure engines were built in the States: —‘‘High- 
Pressure Steam Engine.—The largest high-pressure steam engine ever 
built in this country was exhibited in Brooklyn recently. The frame 
is a hollow tower of cast iron weighing 33,0001b. On the top of this 
is the cylinder, 46in. in diameter by 40in. in length, weighing 
10,000 1b. This cylinder is calculated for 1200-horse at half stroke 
or 2000 at full stroke. When the engine is in operation the prin- 
cipal bearings ‘are covered with cold water from a pipe whi b runs 
through the'crank and turns with it by an elbow. This monster 
engine is intended for Messrs. Cooper and Hewitt’s rolling mills at 
Trenton, New Jersey, with which they hope to roll iron beams 
40ft. long and 20in. wide.” 
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OFFICIAL REPORTS ON METAL AND ENGINEER- 
ING WORKS ON THE CONTINENT. 


A sERrEs of reports from British ministers abroad was issued 
last week, including statements which cannot fail to be interest- 
ing at the present time when increased attention is being given to 
foreign operations. Our consul at Calais states that there has 
been a large increase in the quantity of coal imported during the 

year, which was due to less coal having been drawn from the 
Brench mines. Over six million tons was imported into France last 
, of which nearly two million tons came from England, being a 
Tieotoed times the quantity received in 1816, and nearly double the 
import of 1856. The consul at Dunkirk states that the harbour is 
to be enl in consequence of the increase in the shipping 
trade, that a loan of £160,000 is to be raised for that purpose, and 
that in all probability the works will be commenced in 1868. With 
respect to the continuation of the railway to Furness, it appears 
that the concessionaire of the Government has asked for delay on 
the plea of his prosecuting a Belgian company, to whom he had 
peel « his concession. Two contractors had taken up the line, and 
both had failed; he expresses the intention of working the railway 
himself, which he expects will be finished in 1868. ith regard to 
the line to Calais, no private company has come forward to claim 
the concession. 

Mr. Vereker, writing from the brandy port of Tonnay-Charente, 
says with respect to the Charentes railway:—This railway, as pro- 
jected, is to consist of two lines: one from Rochefort (joining there 
the Orleans Railway to Paris and La Rochelle), and thence by 
Tonnay-Charente, Saintes, and Cognac, to unite at Angouléme 
with the line from Paris to Bordeaux; the other from Saintes by 
Jonsac, to join the Paris and Bordeaux line at Coutras. Of the 
first of these lines, that part from Rochefort to Tonnay-Charente, 
Saintes, and Cognac is now (1867) open for traffic; and the remain- 
ing section from Cognac to Angouléme is being rapidly pro- 
ceeded with. The second line to Coutras has not been commenced. 
This railway cuts, in two directions, through the principal brandy- 
producing country, and is calculated to confer benefits on that 
commerce. It is thus seen that Tonnay-Charente is now con- 
nected by railway with Rochefort and La Rochelle on one side, and 
on the other with Saintes and Cognac. 

A commercial dock is being constructed at Rochefort, intended for 
the mercantile shipping visiting that port, and is in the immediate 
vicinity of the railway. The works are being actively carried on, 
but some time will elapse before the dock can be available, the 
works being of a difficult character, and the excavations mostly 
through rock. The underground springs of water have also caused 
impediments. The opening of this dock for trade will, in so far as 
Rochefort is concerned, be a commercial advantage, as vessels 
trading to that port have hitherto had to proceed to Cabane Cairée 
(between Rochefort and Tonnay-Charente), where the accommoda- 
tion is deficient. , 

The work of clearing the River Sévres at Marans, the urgent 
necessity for which was pointed out in the report for 1865, is, it is 
stated, to be immediately undertaken under Government super- 
vision. 

From Italy the reports denote a great want of activity. It has 
been decided to continue the railway from Secce to Otranto, but 
the works are not being prosecuted actively. At Genoa the har- 
bour improvements have been going on slowly throughout the 
year. At Venice it appears that they are looking forward to an 
increase in their trade, and the King has sanctioned a plan for 
deepening the entrance to the port of Malamacco, and for widen- 
ing the channel from thence to the port and arsenal of Venice; but 
the report adds that to realise the wishes of the Venetians much 
activity and exertion will be necessary, the existence of which 
does not seem apparent at present. The works at the harbour of 
Brindisi appear to be in a very unsatisfactory state. A semblance 
of work was kept up for some time; but in May even that ceased, 
in consequence of disagreements between the Government and the 
contractor. The workmen were then all dismissed, and the dredging 
machines are now lying idle at their moorings. 

The consul at Stettin states that most of the establishments 
there are doing a good business, the Vulcan Ironworks having 
turned out thirty-six locomotives during the year, besides steam 
vessels and steam apparatus, 

The consul at Riga reports that towards the close of the year 
1866 a section of railway, comprising 160 miles, was opened for 
traffic from Diinaburg to Witepsk, and is now in full operation. 
The concession mentioned in his last report as having been 
granted to an English company for the prolongation of this line to 
Orel, there to join the Moscow and Oriel line, fell through in con- 
sequence of some failuresin England. It will, however, be re- 
newed as a purely Russian enterprise having the guarantee of the 
Government, 

The consul at Biscay states that the iron trade there has in- 
creased as to quantity; but the metal was sold at lower prices, 
more pig than bar having been made. The people of Bilboa have 
sustained a loss in connection with their railway, but arrangements 
have been made by the ay oa d which, it is hoped, will be satis- 
tory. He also adds the following important statement as to the 
Spanish and French treaty of commerce and railway tariffs :—The 
effect of the low tariffs adopted in combination by the North of 
Spain and South of France railways on the export trade was re- 
ferred to in last year’s report, and the treaty of commerce between 
France and Spain having now come into full operation it is neces- 
sary to observe some important results with respect to imports. 
Under this treaty French goods entering Spain by land are ad- 
mitted on the same terms as if conveyed by sea under the Spanish 
filag—that is to say, the differential flag duty on French produce 
and manufactures thus introduced is virtually abolished. 


The consul at Galicia states that the railway from that town to 
Ponferrada, the works of which were stopped last year, are to be 
continued on a large scale. The town of Corunna obtained permis- 
sion from the Spanish Government to erect a new sea-w: 
embracing the whole length of the new town, doing away wiih the 
former quays, and ejecting the sea. The space thus created is to 
be converted into building-grounds or public gardens. The sea- 
wall is completed, and the greater portion of what was beach is 
nearly filled up with earth. 


From Lisbon our minister reports that the Chambers have becn 
inundated with petitions on the subject of the commercial treaty 
between France and Portugal, which has just been concluded. In 
one of these petitions the of a large ironfoundry company 
there anticipates ruin to the concern, from the fact that by the 
French treaty the duty upon cast iron will be reduced from 75 reis 
to 40 reis per kilogramme, although the lower duty is equivalent 
to a protection of from 100 to 150 per cent. upon the price of the 
commoner castings as delivered at any seaport in England. It is 
true that this gentleman complains, with much justice, that the 
raw material, or pig iron, is saddled with a duty amounting to 20 

r cent. ad velorem—an anomaly which it is now proposed by the 

ortuguese Government to rectify; but, even with this amount of 
dead weight to carry, it is difficult to realise that so high a protec- 
tion can be insuificient to enable the native manufacturer to com- 
pete with the foreigner. 

« This treaty will no doubt render the mineral resources of 
Portugal available to France. The consul states that the mines 
have not hitherto had adequate development, the difficulty of 
transport having been the chief one. The property of all the Por- 
tuguese mines, it appears, is now vested in the State, and is 
available on paying a small fixed tax, with 5 per cent. on the pro- 
ceeds of the mining, and a smal] sum to the proprietor of the soil. 
One mine of sulphuret of copper~—the San Domingo—possessed 
by an Englishman, Mr. James Mason, is reported to be a at 
success, above 700,000 tons of ore having been obtained of the 
value of £1,414,000; and the quantity of mineral contained in the 
mass above the ground or floor of the deepest working is calculated 
at from six to eight million tons. In 1864 this mine paid £8300 in 
taxes alone. With respect to the water supply of Tahen, it ap- 








pears that the company which took the contract afterwards dis- 
covered that they had not sufficient water to complete it. 

The Government has recently made a contract with a new com- 
pany, who engage to furnish Lisbon with a constant supply of 
water at the minimum daily rate of 100 litres (22 gallons) per 
inhabitant, to be i d to a maximum of 300 litres (66 gallons) 
od inhabitant, if there is a sufficient demand—the calculations 

ing made on the assumed number of 220,000 as that of the 
inhabitants of Lisbon. 

Of these quantities one-third is to be supplied gratuitously to 
Government for the use of state, munici) and charitable esta- 
blishments; for public baths, fountains, and tanks; for fire-engines, 
for street watering, sewer cleansing, &c. 

In order to provide for so ample a supply the company under- 
take to introduce, besides the water already brought to Lisbon, the 
waters of the river Alviella, by an aqueduct of the approximate 
length of 105 kilometres (65 miles), All works to be completed 
within four years from the date of the definite approval of the plans. 

Col. Mansfield, our consul at Warsaw, reports that the cross 
roads, bridges, &c., are becoming impassable in bad weather. 
During the year seventy-three miles of the Warsaw and Siedlee 
Railway have been completed and opened. Two iron bridges on 
the line were supplied by the Cockrill Company, Belgium. It 
was difficult to obtain ballast, and the line was opened partially 
ballasted; but it was expected that the whole line to Terespol would 
be opened shortly. It appears that the earthworks of the Lodz 
Railway were performed by native labour, with the assistance of 
2000 soldiers, and the rails are of the system of Vignoles, laid 
porte a forte. 











Sour KEnstineton Museum.—Visitors during the week ending 
14th December, 1857 :—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., 4842; on Wednesday, Thursday, and 
Friday (admission 6d.), from 10 am, till 4 p.m., 1324; total, 6166. 
Average of corresponding week in former years, 8412. Total from 
the opening of the Museum, 7,100,881. 

Suips’ MacHINERY.—It is well-known to seafaring men that the 
chief characteristic of American merchant vessels as distinguished 
from ours is their extensive employment of steam machinery for 
such purposes as hauling - the anchor, &. We look forward to 
the time when, as in British farming, machinery will do'away with 
much brute labour on board ship. The American vessels are 
navigated with a much smaller complement of men than 
ours. A slow movement in favour of mechanical aid seems, 
indeed, also to be taking place with our ship-owners. We notice 
with satisfaction that Hart’s ingenious self-reefing fore and aft 
boom sails are now being used on board the Great Eastern, besides 
some 250 other steamers and sailing ships. The inventor was a 
captain of a small merchant vessel, and he has, in the face of 
great pecuniary difficulties, displayed much perseverance in carry- 
ing out his invention, It has been fitted on the aftermost mast of 
the Great Eastern. Notwithstanding the enormous size of the 
mast boom it works very satisfactorily. The various reefs can be 
taken in, and the sail furled as fast as the gaff can be lowered. 

IRON AND MACHINE WoRKS IN Bavarta.—Mr. Fenton, Secre- 
tary of the British Legation in Bavaria, in writing to the Foreign 
Office on the above subject, states that at the iron melting works 
of St. Ingbert 550 men were employed last year, their wages aver- 
aging 11fd. per day. The works included sixteen steam engines 
and four steam hammers, with an aggregate force of 900-horse 
power; the quantity of ore raised was equal to 44,100 tons, and in 
addition thereto 10,033 tons of rough iron were worked up. The 
quantity produced was:—Rough iron, 268,060 centners; nails, 
310,532 centners; and wire, 15,486 centners. In the three esta- 
blishments at Hochstein, Eisenstadt, and Trippstadt the production 
was 2188 tons of cast and wrought iron, om the average rate of 
wages for 345 men being 1s. 3d. per day. Mr. Fenton adds, with 
respect to machinery and iron goods:—The manufactory at 
Zweibrucken employed 150 workmen, and manufactured in the 
course of the year twenty-nine steam engines, representing 400- 
horse power, The foundry of this establishment produced, during 
the same period, 975,000 lb. weight of cast iron articles, of which 
875,000 lb. were ustd for machines made in the manufactory itself, 
and 100,0001b. were sold. The manufactory at St. Ingbert, with 
102 workmen, receiving, on an average, 1 florin (1s. 8d.) per day 
each, produced 1,450,000 Ib. weight of machinery, cast iron 
goods, &c., of the value of 162,000 florins (£13,500). The works 
at Kaiserslautern, with thirty-five men, at wages, on an average, of 
1 florin 6 kreutzers (1s. 10d.) per day, produced machinery of 
various descriptions worth 48,000 florins (£4000). The manufac- 
tory of sewing machines, which was established at Kaiserslautern 
in 1865, produced last year 130 machines, varying in price from 
£9 11s. to £14 3s. each. There are several other minor establish- 
ments for the manufacture of machinery, cast iron goods, Xc., 
employing altogether about 160 men, who receive wages varying 
from 41 kreutzers (1s. 4d.) to 2 florins (3s. 4d.) per day. At 
Ixheim there is a chain, wire, and nail manufactory which 
employs 170 workinen, at wages varying from 30 kreutzers (10d. ) 
to 1 florin 30 kreutzers (2s. 6d.) per day, which produced last year 
goods worth £46,660 sterling. 

PETRIFIED ForEsTS.—The process of isomorphism, the forma- 
tion of what is usually termed a petrifaction, and some few other 
similar subtle operations of nature, have never been completely 
fathomed and satisfactorily accounted for by either the practical 
man or the theorist, There exists in the vicinity of Cairo, although 
but little known to European visitors, and still less to the Arabs 
in general, a _—— forest, which presents features of great 
attraction to the geologist and antiquary. Owing to the intense 
heat of the sun the expedition to this curious natural feature of 
the country is best made at night time. Leaving the city by the 
Gate of Nasr, and travelling in an easterly direction, the tourist 
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/ drivers call it 


reaches the ‘* Tombs of the Caliphs.” These sepulchres are small | 


mosques furnished with a minaret and cupola, and are designed 
in the purest style of Arabian architecture, a style especiall 

delighting in those multitudinous vagaries of delineation whic 

have given rise to the term arabesque. Unfortunately these 
unique relics of ee splendour are left altogether to the ravages 
of time, and it is lamentable to predict that in a short time they 
will disappear for ever. After passing them a brief interval 
reveals to notice here and there fragments of petrified wood, the 
advanced guard of the forest, which, however, is still some dis- 
tance off. Bearing uniformly to the east, and surmounting and 
descending numerous sand hills, the promised land is gained at 
last, and a land more desolate and more barren it would be 
difficult to conceive. The term “petrified forest” may perhaps 
seem a misnomer when it is stated that there are neither trees nor 
leaves, The fragments, to all appearance, are stones, only out- 
wardly resembling wood, and in myriads of pieces are scattered, 
half buried in the sand, like ‘‘the ocean witnesses.” One of the 
most remarkable circumstances is that the most accurate search, 
the most rigid scrutiny, fails to detect the least vestige of arable 
land, the smallest oasis, which could have afforded an origin to 
these mutilated relics of timber. Occasionally a trunk is found 
riven in two, as if split by the heat. The largest of these speci- 
mens measures 10ft. in length, and has a diameter of 12in. One 
would naturally expect that the species or description of timber 
to which these petrifactions belonged would be identical with that 
met with at present in the country. The reverse is the fact. The 
oak, the Ando the chesnut, and others, are distinctly recognised, 
but scarcely a single specimen can be discovered of the palm, the 
sycamore, or the fig tree. Not only does the specific gravity of 
the specimens vary, as is always the case with timber, but the 
original colour is well preserved. All the tints are plainly percep- 
tible, from the light Naples yellow to the deep red, brown, or even 
black. The perforations produced by the passage of insects through 
the bark are clearly visible, and a gummy secretion has been found 
in some of the holes made in this manner. It would be idle to 


attempt at present io offer an explanation of this curious pheno- 
menon, but it is te be hoped that geologists will ultimately solve 
the problem. 
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THE MOST RECENT IMPROVEMENTS ON THE 
INJECTOR. * 


By Mr, James GRESHAM, 


THE growing importance and increased of the 
jector render it or ome So apologise reintroducing the 
subject before this society. complete and admirable paper of 
Mr. Lewis Olrick, read at a here some 
pointed out with clearness and force 

gave a succinct account of the modus 
ment, The value of Mr. Olrick’s paper was 
elaborate and mathematical form 

The treatment of the injector in es be from an 
eminently practical point of view, and wledge and infor- 
mation as writer has gained from long and active 
in working the injector, as well as a thorough knowledge of the ex- 
periments that have, from time to time, been found necessary for 
its further improvement, will now be laid before this society, and 
the writer may be considered fortunate if, after a description of, 
and reference to, the models and drawings, he shall have removed 
a little of the prejudice which is inseparable from a new inyen- 
tion. 

Since the introduction of the injector into England it has been 
the object of those interested in its sucecss to obviate and over- 
come, step by step, the difficulties that were originally found at- 
tendant upon its working, by watching its performance over thou- 
sands of miles of railway, under every variety of circumstance, and 
by careful observance of its working, and numerous experiments 
on stationary as well as locomotive boilers, many improvements 
have been made, resulting in its present advanced state. 

The great objection raised by a driver to the use of the injector, 
when first applied to his engine, after his long use of the pamps, 
is the number of handles he has to manipulate at starting the in- 
jector, all of which must be opened and closed in their proper order 
to secure the efficient working of the instrument ; and though the 
increased labour may at first seem but a trivial objection, those ex- 
perienced upon the *‘foot-plate ” will admit that it is a valid one, 
remembering the number of claims already on the driver’s atten- 
tion, which, by the original form of Giffard’s injector, is incre 
by at least four necessary and distinct operations to be performed, 
as well as a no less important caution to be noted, as will be seen. 
from the ‘‘ method of working” issued by the makers. 


METHOD OF WORKING. 

First : Turn the wheel or handle W to the position suited to the 
sfeam pressure in the boiler, the higher the pressure of steam re- 
quiring the greater opening. Second: open the cock on the steam 
pipe. Third: turn slightly the wheel or handle V, which will 
admit a small quantity of steam to the ae sp until water is 
seen to issue from the overflow pipe. Fourth: as soon as ti 
happens, continue to turn upwards the wheel or handle V, until 
the overflow ceases, and thus give full liberty to the steam to act 
upon the water and drive it into the boiler through the delivery 
pipe. If, however, after having turned the wheel or handle V to 
the extent of its range, the overflow still continues, it should be 
stopped by reducing the quantity of water by the wheel or handle 
W. The injector is working properly when there is no discharge 
from the overflow pipe. and no more steam is admitted than is 
abosolutely necessary to prevent that discharge. N.B.—The 
jamming down of the wheel or handles V and W should be 
avoided. The instrument is purposely neither made steam nor 
water tight, and when stopped the steam and water must both be 
shut off by the cocks. 

This is certainly formidable, and one of the objects. sought by; 
the improvement about to be described is to remove the greater! 
part of this manipulation at starting, while at the same time 
securing a more efficient and durable instrument, with nothing in 
the constructive detail that can fail, except through actual,wear or 
tear. 

It has been found that more failures in the, working of the in- 
jector have been traced to the burning or wearing away of the 
packing than to all other sources combined; and in the late improve- 
ments it has been determined to remove all the internal packing 
that cannot be reached from the outside. 

The adjusting of the injector to the various steam pressures has 
been reduced to one operation, or rather, the adjusting of the exact 
proportion of water to steam, for the various pressures, hitherto 
accomplished by two separate and distinct handles, has been 
arranged to be accomplished by one handle alone, 

Drawing No. 1 shows an injector as constructed by the original 
inventor, M. Giffard, with a separate adjustment for both water 
and steam, to which applies the instructions for working previously 
quoted. It will be apparent that some considerable experience, 
only to be obtained by practice in the working of the injector, must 
be needed before an solieeny fireman would be able to turn the 
handle, W, to the position suited to the steam pressure in. the 
boiler, seeing that no further instructions can be given than ‘‘ the 
higher the pressure of steam requiring the greater opening.” It 
has been attempted to index these injectors forthe various pressures, 
but without success, as the position of the water regulator not 
only varies for every different steam pressure, but also varies con- 
siderably for the same pressure, owing to the change of tem- 

erature of the water supply, and the height it may have to be 
ifted. 

Itis to be attributed entirely to the amount of manipulation 
and attention required to adjust the injector to work properly 
at the different steam pressures, that on boilers with irregular 
work to perform, and having only small steam and water 
space, as compared with the heating surface, we see the in- 
jector constantly losing hot water at the overflow pipe, or, as some 
“working sick.” This frequently occurs, and 
is a great objection as well as loss, Another disadvantage in the 
original form of injectors is the “‘ whip-cord” packing on the 
ram, X. 

The objections to this internal packing are fatal, especially when 
an injector has to lift its supply-water from a considerable depth ; 
, that it is by the fit 
of the ram in the body of the apparatus and this packing alone 
that the steam is prevented passing direct from the steam-pipe to 
the water-chamber, where the vacuum is formed to lift the supply. 
water for starting the injector ; and it will be apparent that unless 
this packing is perfectly steam tight no such vacuum can be 
created. , 

The frequent failures of this injector when used for stationary 
boilers, where the supply water has been considerably below the 
level of the boiler-house, has long ago led to its abandonment, 
and the adoption of another form of injector, with a fixed parti- 
tion between the steam and water cones, designed by the writer 
and Mr. Robinson. 

The original injector also fails upon locomotives from the same 
cause producing a different effect—that is, when the — on 
the ram gets worn, which is soon the case if the driver only 
adjusts his injector as often as he should do. The steam passes 
direct into the water-chamber, and mixes with the supply water 
before it enters the combining cone; and supposing the water 
in the tender to have been heated some 130 deg., say, whilst 
waiting at a station, the steam leaking past the packing on the ram 
will soon raise the temperature of the water enough to meke the 
injector uncertain in its working, or stop altogether. 

Many drivers, finding out this, have given up adjusting their 
injectors, to save the trouble of frequent packing, and let the ram 
get fast in its place, preferring the lesser evil, viz., the occas 
loss of hot water at the overflow-pipe, from non-adjustment to 
the various pressures, rather than have the uncertainty of the 
injector working at all when the packing becomes inefficient. 

Drawing No. 2 is intended to show one of the ways in which 
the difficulty of packing the ram has been overcome with the least 
possible alteration of the original form of the injector; for, not- 


* Read before the Society of Engineers, December 16th, 1867. 
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withstanding all that has been adduced against this arrangement, 
ee ae 


Advantage has been nm of this to attach the seams plo 
pon the moving ram itself, placing it beyond all possi- 
bility for the steam to pass into the injector at any but the right 


Experience has proved that the steam pipes for injectors at 
t in use on locomotive and other engines are considerably 
jog in diameter than is requisite for the efficient working of 
the tus; and several large firms and railway companies are 
now fixing their injectors with steam pipes in the proportion 
of in. to the millimetre, equal to a lin. pipe for a No, 8 injector; 
some No. 8 injectors are working at the present time with 

jin. steam pipes, or about 4th the area given by M. Giffard. 

This may seem strange at first, but we may be helped to believe 
it when a locomotive engine on one of the principal lines can be 
pointed out in which all the steam for the cylinders was made 
to oe through a lin. pipe about 4th of the usual area. 

e brass pipe exhibited along with the models gives an idea 
btained for adjust- 





how readily the requisite mt may be 
ing an injector without internal packing. 
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When the steain pipe is of necessity very suvce wou os made in 
it, after the manner of Allen’s patent tender-pipe coupling. 

Another improvement claimed for the injector on this drawing 
(No. 2), is the impossibility of steam blowing through it when 


TO SOLER 


not at work —a cir t which hap under the original 
form of injector at nearly every station where a locomotive envine 
stands any length of time. This blowing of steam is prevented by 
the conical valve L, on the steam spindle shutting down firmly on 
its seating at the base of the steam cone, and by the removal of 
the packing from the ram. : 

Drawings No. 3and 4 show two different methods of reducing 
the adjustment of the injector to the various conditions under 
which it may have to start working to one single operation. 
Drawing No. 3 represents ap injector with the water supply self- 
regulating, the inventions of Mr. William Sellers, of Philadelphia, 
U.S., and is certainly the most elegant improvement that has been 
made upon the injector since it left the hands of the original in- 
ventor. The arrangements to enable this apparatus to dispense 
with internal packing, and to be started by means of one operation, 
are the invention of the writer. 

One handle, marked V, regulates the steam supply, any increase 
or decrease of which will cause a corresponding increase or decrease 
in the water delivery. 

This self-regulation of the water supply is obtained by the 
alternate action of a pressure or vacuum, as the case may be, upon 
a piston attached to the water or combining cone, and working in 
a cylinder formed by the body of the injector. Referring to the 
Drawing No. 3, A is the steam regulating spingle, B is the steam 
cone, C is the water or combining cone, D is the receiving cone, E 
is the piston attached to the water or combining cone C, and 
separating the water chamber F from the air-tight chamber G; 
H isa hole forming a space between the combining cone C and 
the receiving cone D, and communicating with the air-tight 
chamber G; J is a valve for allowing the steam and water to pass 
into the atmosphere at starting; K is the foot valve to prevent the 





with both steam and water—it simply requires the spindle A open- 
ing, say, a quarter turn, until water is seen to issue through the 
waste valveJ, then to continue yawn A the spindle until this 
valve closes, which will take mmediately the relative propor- 
tion between the water steam has been established. is 
regulation is obtained by the rising or falling of the piston E, thus 
increasing or diminishing the annular space between the steam 
cone B and the water or combiningconeC. Supposing more water 
is nn oe age beg nee 2 than > uisite all hen 
r formation of the jet, e surplus escapes throug 
the hole H into the air-tight chamber G, and raises the piston &, 
reducing the quantity of water admitted until it is in the right 
proportion to the volume of steam. The piston will then remain 
stationary until some change takes place in the pressure of the 
steam or pressure of the supply water. If the pressure of the 
steam diminishes more water will be driven into the air-tight 
chamber, and the piston will continue to rise so long as the pres- 
sure of the steam continues to diminish; if, on the contrary, the 
steam pressure increases, it will require more water to condense it, 
and the increased velocity of the jet will carry along with it a por- 
tion of the water from the air-tight chamber, creating a vacuum 
therein; then the pressure of the atmosphere on the water in the 
supply tank will cause the piston to fall and admit more water 
around the steam cone, until the exact proportion of steam and 
water be again established. The action of this injector is shown 
very clearly by the sectional model. 

It will be seen that the lower end of the steam spindle A is 
made hollow. This arrangement enables the injector to lift its 
supply water with certainty from depths below that at which it is 
convenient to place the apparatus itself. 

By giving the steam spindle a quarter turn it elevates the 
conical valve T a short distance from its seat, and the steam is 
allowed to down the centre of the spindle in the requisite 
volume and at a high velocity, carrying along with it the air 
existing in the water chamber G, and cones C and D, passing 








return of water from the boiler when the injector is not working. 
In starting the injector—supposing it to be in communication 


rics FIC.2. 





QUA E 


SW 


N 
Ny 
N 
Ne 
| 
f 
8 


SAS 
SS 
| 
ZZ 


Mlle 


= x: 
<Y 

) | 

ZZ 


— a A A A Oe 
LLL 


yj diaililasieddsdr 


BSN 
y 


Lae La - 


SSSI 


) 
“ 
SS 


LMAAT 
ZZ) 
LZ 


Whore SN 


“FY, y 
J 
= 
SN 


ZZ 
= 


— —_—_—_—_—_——S—_———— 
OSS 


ON 
Uj fn 
iy 


hm 


Cz 
—_- 


Sn 


5 S 


=< 


i] 
x 
A 
Tb 
UL ili 
wna 


N 


Y 
We, 


nme, 


YY 


Wz 


\ 


Wg 


Md 


Zi 


ASS eel 
ill 
YY 


EL. 
LL 


SJ 


DS 


out into the atmosphere at the waste valve J, creating a much 
greater vacuum than can be produced by allowing the steam to 
pass round the end of the spindle, as is the case when the injector 
commenced to work. 

There may be a slight disadvantage in using the self-adjuster 
where the temperature of the supply water is high, owing to their 
being no overflow pipe to allow a any surplus water escaping 
after the jet has been established. This is felt when the supply 
water has reached a temperature at which it requires more water 
to condense the steam than can be carried along with the jet into 
the boiler. Under these circumstances the injector would be 
difficult to start, and when started liable to stop, owing to the 
surplus water finding its way into the air-tight chamber, thereby 
forcing up the piston and shutting off the supply water altogether. 
This drawback is overcome by one of the modifications about to 
be described. 

Drawing No. 4 shows an injector in which the relative propor- 
tions of water and steam are regulated, or adjusted, by means of 
one and the same handle. The double adjustment is accom- 
plished by means of two screws of different pitch, upon the 
steam spindle A, onescrew working in a fixed nut 9 and the other 
working in a movable nut cut upon the sliding ram P, thus pro- 
ducing a differential motion, causing the spindle to rise and the 
steam cone to fall. . 

The manipulation in starting this injector to work is exactly the 
same as for starting the “‘self-adjuster,” previously described, viz.: 
Open the steam spindle A one quarter of a turn, wait until water 
is seen to flow from the waste valve, then continue to open up 
the steam spindle until this valve closes, which will take place 
immediately the relative proportions of water to steam have been 
established. , 

Its action may be thus described :—By giving the spindle the 
requisite part of a turn the supply is lifted in precisely the same 
manner as by the self-adjuster; then by continuing to turn up the 
steam spindle the free volume of steam for working the injector is 
allowed to pass. At the moment this occurs there will be more 
supply of water than is required for condensing the steam, the 
surplus passing out at the water valve J, but the continued 
upward movement of the spindle causes the steam cone to approach 
the water cone, reducing the supply water to the extent required 
to condense the steam. This point is indicated by the instant 
closing of the waste valve J, showing that the jet is established, 





and passing into the boiler the foot-valve K, it being im- 

for ao Racaee eae until the foot-valve is opened 

by the passing of the jet into the boiler; therefore it will be seen 

+ these two valves are combined, the action of the one being 
dent upon the action of the other. 


the injector is working the positive action of the 
foot-valve K is secured, making it act like a iston as well as 


avalve. This is accom causing it to lift some distance 
from its seat before there is s; for the fluid to pass; then in 
closing to shut off the passage for the fluid some distance before 
reaching its seat, the action changing into that of a piston in a 
cylinder. By this means the requisite amount of power is obtained 
for lifting the waste valve from its seat, and thereby giving the 
required opening to the atmosphere for again starting the injector. 
The area of the waste valve J must not be more than 1°4 times the 
receiving cone D, otherwise the pressure exerted by the injector 
would be reduced to such an extent that it would not be able to 
open the foot valve into the boiler. 

The advantages claimed for this injector over that of the “ self- 
adjuster” are due to its being able to work with an open overflow or 
waste pipe. This empowers it to take its supply water some con- 
siderable number of degrees hotter than can be taken by the 
“self-adjuster.” Another advantage of the open overflow is the 
peculiar singing noise made by the jet passing through the atmo- 
sphere, telling by the sound when the apparatus is working 
pom Many drivers look upon this as a great desideratum. 

he open overflow arrangement is shown by the sectional model. 

The conical valve L on the steam spindle is considered a better 
way for shutting off the steam than allowing the spindle to fit in 
the apex of the steam cone, and might be applied advantageously 
to every form of injector, preventing the possibility of bursting the 
cones by jamming down the spindle. 

The injectors shown on a Nos. 3 and 4 give an increased 
delivery in gallons per hour of 35 to 40 per cent. over Giffard’s 
original calculations. This is owing undoubtedly to the improved 
ay cp say and the entire exclusion of the atmosphere attained 

y the use of the self-acting valve. 





Steam Exnaust Pipes Insipe Borters.—Several agricultural 
portable one makers conduct the exhaust pipes of the engine on 
its way to the funnel through the steam space of the boiler. At 
first sight this would appear to be very wasteful, as it might be ex- 
ag that the exhaust steam would run away with much heat. 

he result of an elaborate series of experiments would, however, 
seem to show that this is not the case. They were conducted by 
the Messrs. Hornsby, of Grantham, on their 10-horse power port- 
able engines by means of the friction brake. Engines with 
exhaust pipes outside and inside the boiler were thus tested. The 
main reason for this is no doubt to be found in the fact that there 
is but a slight difference of temperature between the exhaust 
steam and the steam outside, and also that dry steam is a bad con- 
ductor of heat. In an engine by Brown and May, exhibited last 
week at Islington, the exhaust steam pipe, encircled longitudinally 
by the feed-water pipe, is found to efficiently heat the feed-water. 
But in this case the conditions, especially as to the difference of 
temperature, are reversed. It is also possible that the plan 
adopted by [the Grantham makers, of placing the steam cylinders 
inside the fire-box, may, by keeping the steam hot, conduce to the 
above-mentioned result. 


THE INVENTOR OF THE NEEDLE GuN.--On the 9th inst. Herr 
von Dreyse, the inventor of the needle gun, died at his native 
place of Sommerda, near Erfurt. He was born in 1787, and, the 
son of a locksmith, worked in his father’s shop until, as is the 
wont of artisans in this country, he left home to perfect himself in 
his trade. In the course of his wanderings he came to Paris, where 
he found employment under Colonel Pauly, a German officer, com- 
missioned by Napoleon I. to invent a breech-loading rifle. There 
he stayed from 1809 to 1814. It is well known how after his 
return to Prussia he established an iron factory, and, devoting all 
his energy to the pursuit of the object whic been vainly 
attempted by his Paris teacher, at length succeeded in con- 
structing the riindnadelgewehr. This was in 1836. Four years 
later orders were given to arm the light regiments of the Prussian 
infantry with his gun. Working steadily on amidthe honours and 
riches heaped upon him, he from time to time presented his country 
with new inventions, some of which promise to add still greater 
lustre to his name. Among these, the grenade rifle, to be shortly 
given to some fusileer regiments, is mentioned as the most im- 
portant. Its physical and moral effect upon the enemy is antici- 
pated to exceed everything hitherto achieved in thisline, The ball, 
weighing 88 grammes, is 53 millimetres long, hollow, and filled with 
a charge of powder 2} grammes in weight. Onstriking it explodes 
with the greatest certainty, and, dispersing its fragments 3ft. in 
every direction, is reputed to do as much damage as three or four 
ordinary balls, and to create as much dismay as would a dozen. 
The ingenuity displayed in making a simple yet effective projectile 
is repeated in a contrivance to weaken the rebound, necessarily 
strong in so heavy a weapon. The calibre of the new rifle is 21 
millimetres. Speaking of fire-arms, a few words may be bestowed 
upon the rifled mortars devised by the Prussian Artillery Com- 
missioners. They are breech-loaders 64ft. long, andcan be brought 
to an elevation of 75deg. It is asserted that, hitting their mark 
with as much precision as the rifled cannon, they are applicable in 
many cases where the latter would be of no use. If the hopes of 
professional people are fulfilled, their balls, flying over walls that 
would be impenetrable to rifled cannon, will prove incomparably 
more dangerous enemies to fortresses than the old mortar with its 
random shots, while when employed on coast defences they will fall 
perpendicularly on the deck of a vessel the cuirassed sides of which 
mock attack.— Times. 


Roya Potytecunic Inst1TuTION.—A new lecture by Mr. Baines, 
F.R.G.S., has just been brought out at the Polytechnic Institutio: 
on Abyssinia. It is illustrated by dissolving views, v we 
executed; some of them copied from paintings by Mr. ines. 
Elephant hunting in all its phases is ay represented, and the 
natives have an unpleasant way of killing these noble animals; for 
being frequently without fire-arms, they watch their opportunity 
to deal the animal a couple of hard blows on its hind legs with a 
sword. This disables the elephant, which consequently sinks 
down and bleeds to death. The slaughter of a rhinosceros and 
its companion, sketched on the spot, is also shown. Mr. Baines 
says that these animals are very good eating. Among the paintings 
thrown upon the screens were also two or three views of the 
interior of that country, and a few of the principal landing-places 
on the sea coast. As regards the present war, the lecturer states 
that King Theodore was first irritated by the English because we 
would not join him in a religious war against the Turk; for wild 
tribes under the influence of the latter have long been making in- 
cursions into this country, carrying off his subjects as slaves. He 
was also annoyed because of the construction of the railway from 
Cairo, which he says is calculated to give his enemies easier access 
to his dominions. At last he seized and imprisoned all the English 
in Abyssinia, to the ber of about sixty, a few of them being 
also the direct representatives of the Government, and that is the 
origin of the present expedition. The remarks of the speaker upon 
the different pictures were well received by the audience. There 
is nothing of scientific interest at present to engage the attention 
of visitors to the Polytechnic. Nearly all the Polytechnic 
lectures on the Paris Exhibition have now been rolled into one, 
which is consequently profusely illustrated. Among the views was 
one showing the great gilt obelisk, representing the bulk of all the 
gold sent to Great Britain from Australia during a period of four- 
teen years. Mr. J. L. King, the lecturer, did not make known to 
his hearers the startling fact, recently published in these columns, 
that every five years we send the same amount of wealth abroad 
to pay for foreign corn, so virtually launch two gilt obelisks of that 
size into the sea every ten years. The entertainment of “‘ Lurley,” 
with capitally painted views, closes the performances. en 
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Ir is but seldom that it comes within the province of 
this journal to record or comment upon the social events 
of the passing hour. The event of the last week—the 
blowing down of a portionfof the fboundary wall of the 
House of Detention, Clerken- 
well, for the purpose of res- 
cuing Fenian prisoners—is 
one of those, however, which 
—_ properly warrant our 
making it an exception, and 
justify our offering to our 
readers and to the public 
some matters of fact and 
some of inference, which, as 
derived from competent ob- 
servations, may not be de- 
void of public value, inrespect 
at least to some very wild 
notions—weshall not dignify 
them by the name of theories 
—produced by those who are 
always upon such occasions 
as this, eager to rush into 
— in the hope of showing 

ow much sharper they are 
than others, but not unfre- 
uently with the result of 
showing how unfortunate a 
ssion is half know- 
edge — science falsely so 
called. 

The res geste of this gun- 
powder plot have, so far as 
they are yet known, been 
sufficiently recorded in the 
daily papers. 
Fig. 1 is a block plan of 
the site of the prison and 
adjacent streets approxi- 
mately correct to a scale of 
— yan inch, The 

wder charge was placed 
4 the cask at the dot 
marked A, close to the base 
of the boundary wall of the prison, and apparently in the 








EXPLOSION. 


CLERKENWELL 





out its thickness, and all equal parallelopipeds, breaking 
joint at half their lengths over each other, and without 
cement. Such a wall, if overthrown by such a partial 
force laterally applied as shall cause it to fracture along 
any inclined line; can only do so in steps each of which is 
equal to the height, and horizontally to half the ~—_ of 
a block, and the line of fracture generally will an 
inclined right one formed of such steps, and having a line 
making a > on tere angle with the horizon. 

On the other hand, suppose the wall homogeneous, or of 
fragments variously interlocked or bonded, but of relatively 
extremely small size, and it be exposed to a partial lateral 
force, such as that due to an explosion whose focus is close 
to the base of the wall, the line of fracture at either side 
will then be a tolerably regular curve, the nature of which 
it is not worth while here to examine. Between these two 


to the event:—The powder,"jinffexploding, had {forced 
downwards through the footway and soil beneath it a 
small crater of an irregular form extending back about 
4ft.j or Sft. from theffexternal face of the former wa'l, 
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|and nearly double that in length. For this length the ~ NG 


position shown in the section, Fig. 2, taken across the street | wall was broken off nearly level at a horizontal joint a 
called Corporation-lane, which isunder25ft. in width. Above | foot or so above the surface of the yard, and looking out- 
the surface of this street the boundary wall towers probably wards, as in the engraving at the top of this page, 
about 18ft.; the houses at the opposite side are, or were, | the breach made in the wall extended upwards and 





an old and mean class of three storeys high, the brick- 
work of all, with the exception of that marked in plan D, 
being of a very poor quality. 

The brickwor 
quality, though not ancient, nor yet what could be called 
ssmrnaton pea It is but 22in. thick at the. level of the 

ootway where the powder was placed, and is twice off-setted 
and thinned half a brick at atime as it ascends. The 
surface of the prison yard within, is from 4ft. to 5ft. lower 
than that of the lane without. 

On examining with a little care the premises after the 
explosion, the following circumstances presented them- 
selves as those most noteworthy in their physical relations 


| laterally to either side to a total width at top of about 60ft., 


said conditions are those of a common brick wall of some 
magnitude, and accordingly the lines of fracture here are 
slightly curviform but irregular, the irregularity in this case 
being duetomore than the mere structure of the wall, namely, 


of the prison wall is of but a so-so | 


| in the irregular and ly curved general line of in- | also to the variable effect of the explosion at different 
| clination that always c terises brickwork broken and | poiats along the wall, due to the more or less effectual 


overthrown by a lateral force acting partially but over | fulcrum that the houses opposite gave for the oversetting 
| wave of explosion. A more favourable position for a 





| a large surface. Such lines of fracture as we have seen " 
| do not depend alone upon’ the nature of the sphere of a moderate charge of comparatively unconfined powder 
| compression due to the exploded agent, but also in great | to do its work of destruction could not easily exist. ; The 
| part upon the nature of the pieces of which the wall is | drop to the interior, in the level of the ground practically 
| composed—upon their relative size, uniformity, bond, and | raised the focus of the mine about 6ft. above the base of 
| the relative cohesion of the material and of the mortar at | the wall, and on the opposite side to that towards which it 
| the joints to the latter. | must yield. . 

is will be at once obvious if for a moment we con-| The narrowness of the street rendered the front face of 
sider how a wall,{built all of single blocks of stone, through- | the poor houses of the unhappy inhabitants, an effectiv © 
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fulcrum for the blast of the explosion—and although the 
wrecked condition of these shows, that the wall was also 
reactively a fulcrum for their destruction—it is not the 
less true, that, had there been no houses there, n 
but an open space outside, the effect of the powder upon 
the wall would have been less extensive—though in ei 
case it would have been breached. 

The breaching force was in fact greatly in excess of 


what was n to have merely ov wh a 
iece of the wall into the prison yard. The face of 


ofty prison building at E in Fig. 1 is marked over a large 
and approximately semicircular space by fragments of 
brick and mortar that were projected against it right 
across the yard, which is ly about 120 feet in width. 
The unexpended force in several of these ts was 
sufficient to erush the moderately hard red brick of 
which they were composed into powder 

the surface struck; such we found adherent, as well 
as lime dust, to the face of the brickwork of the 
prison walls. Atthe corner of the yard F is a quadrant- 
shaped area, surrounded by a fine ponderous looking iron 
railing of round  & ldin. diameter, by 64ft. 
high, Two of the heads of these were broken off 
short above the horizontal top bar by the stroke of a frag- 
ment. The warder who came round with us pointed this 
out to us as evidence of the velocity with which the frag- 
ments reached the prison building, and at the first moment 
it did seem rather surprising, _ But our surprise 
another direction when on closely examining the fracture 
of the bars we found they were cast iron. The whole 
railing—one of the seoteetal | prison defences, as we must 
suppose—is but a grand bit of “sham,” meant for wrought 
iron, and looking like it, but really cast iron. It would be 
for the architect who specified, the contractor who executed, 
and the clerk of the works who superintended, to explaia 
how this is so, And it might be well for those immediately 
concerned to find out if this be but a solitary sham 
of the sort in prison fortification, here or elsewhere, 
Some “muntines” of an iron sash ventilator in the 
lower storey of the prison were also broken; but 
although it is a fact that, had the Fenians been in 
the yard at the time of the explosion, they would in all 
probability have had cause to say “save me from my 
friends,” it is simple exaggeration to talk of the fragments 
of the wall having swept across the yard like a storm of 
grape shot ; y no fragment reached the building 
with a much goutter velocity than a strong man can throw 
a quarter brick against a wall at a few feet distant. 

Close beside the cask containing the powder an irregular 
hole, so to say, was first blown through the wall, and with 
a sufficient excess of energy to disintegrate the mass of the 
piece blown through, and project some of its fragments to 
the opposite side of the yard. The mass of the breach 
instantly after followed, and the great mass of the débris 
of the wall was prostrated oe | near the foot of the 
place it had stood. Some larger fragments, especially 
pieces of top coping, rolled on the ground further inwards 
to the yard, 

An examination of the houses at the opposite side of Cor- 
poration-lane is as instructive in its way as that of the 
fissures and fractures and overthrows of an earthquake- 
destroyed city. And the mechanical student who shall re- 
flectingly examine the ruins, with enough preliminary 
knowledge of the theory of explosive forces previously 
acquired, will not fail to find his notions enlarged and made 
clearer upon the subject of explosions generally, and of 
their effects. 

The state of the houses D, C and B, is particularly inter- 
esting. The party wall between B and C stood edgeways 
to the blast, and still stands. It is situated nearly right 
opposite the focus A. 

The house B is reduced to a mass of rubbish, filling the 
basement, and the rear wall almost gone, and floors wholl 
so. The floors and a great part of the front of C are still 
standing, but the sashes are all blown in, and the brick- 
work of the front wall at either side of the one central 
window, and of each storey is broken through at 2ft. to 3ft. 
from the side jambs, and forced in diagonally some inches 
like a door on its hinges—most so next the window 
opes—but still standiug, 

There is a passage between the houses C and D, leading 
from Corporation-lane to St. James’s-buildings, which 
seems to have no name—vunless it be St. James- 
walk —and is some 7ft. or 8ft. wide. There was 
thus free and unobstructed space for this width between 
those houses. When therefore the front sashes and walls of C 
were driven in, the greater compression of the air within 
this house than without it in the above-named passage, 
forced out into the latter the whole side wall of the house 
©. Thus here is the front which faced the blast and 
was nearest to it still standing, but the side wall which 
was opposed edgeways, and was further from the blast, is 
prostrate. 

The party wall between C and B did not share this fate, 
because, as is obvious, itwas more nearly equally compressed 
on both sides at the moment of the blast. Rough plate glass 
skylighits of half an inch thick were driven in or out on the 
roof of the prison. Very many other curious and not un- 
instructive conditions presented by the surrounding ruins 
we might notice did space permit. 

The house D is more modern, and of a far better class of 
brickwork than anything around, except the body of the 
—_ and, though all the sashesand external doors, and pro- 

vably the roof are forced in or off—not a brick in this house 

is displaced, nor a crack visible. An instructive example of 
the difference that results in destruction of well-built and ill- 
built houses in such a case as this ; a fact also as fully 
recognised in the case of the masonry of buildings in cities 
destroyed by earthquake. The agent employed was, we 
believe, beyond question, simply gunpowder ; and it is as 
well at once tosay this, lest those engaged in investigating 
this affair should be led upon any false scent by the 
alleged opinions of “ officers of the Household troops,” 
that it was probably nitro-glycerine, or by that of somebody 
else whoimagines that petroleum in some unkuowable shape 
could have done what os been done. 

‘The staves of the cask found, which we have been en- 





abled to examine show that it was an old oaken 
cask, and that it was iron hooped, though we are not aware 
hat the hoops have been found. From the size of the 


othing | ‘staves it was, we think, a 36 gallon barrel of 24ft. in height, 


and from 18in. to 20in. diameter, holding about 5:2 cubic 
feet filled. As coarse blasting powder weighs about 55 lb. 

r cubic foot, three cubic feet of powder would fill the 
at rather more than half full. aber of 150 Ib. 
of powder circumstanced as this was is greatly more than 
suficient to account for all the oes and we do not 
think that even that much was fired. 

The phenomena are wholly inconsistent with nitro- 
glycerine, which would have pounded into absolute dust 
all the brickwork close around, and in place of breaking it 
off at the mortar joints have shorn through brick and mortar 
alike as if cut by a sword. Nor would nitro-glycerine in 
the quantity that would answer to the effects produced 
generally have projected the fragments so far, or with as 
much velocity against the prison building. The petroleum 
we need scarcely say is simple nonsense. 

Had we space we might add some explanations popularly 
of interest as to why and how it is that loose powder, as we 
may call this, exploded close against an object so effectually 
shatters it. The key to the phenomena is found in this; 
no pulse, however rapidly and forcibly given, can by 
physical possibility be transmitted through our atmosphere 
at a greater rate than sound travels therein, say about 
1140ft. per second. The rate may slightly exceed this, on 
principles developed by Mr. Earnshaw and others; we 
are not now, however, dealing with refinements. But the 
gases of exploded powder expand from the original 
volume of the powder to at least 2000 times that volume, 
at arate which M. Robins computed at 7000ft. per second 
—a rate under certain circumstances greatly below the 
actual one. 

With such a disparity in velocity of impulse from the 
powder gases, and of transit away from these of the wave 
of the compressed air, it is not difficult to see even 


from so much of incompletely given information, that | 


the air becomes an effectual fulerum for the explosion 
within very short limits of the focus. 

And as the force from the wave of explosion trans- 
mitted by the atmosphere, outside the actual limits of 
the blast, z.¢., outside the radius of a sphere about 2000 
times the volume of the powder, itself supposed in a globe, 
varies inversely as the square of the distance, it is easy to 
see how rapidly the destructive agency is lost with distance 
from the focus, Our readers who take any special interest 
in the subject will with advantage re-peruse the report on 
the explosion of powder magazines made to Sir Jno. F. 
Burgoyne, and published a few months ago in THE 
ENGINEER. 

One lesson is clear from what has happened. There is 
not a gaol in the empire that is not capable of being 
breached by a very moderate charge of powder, where the 
surrounding walls, and especially the timber gates, are sus- 
ceptible of close approach, 

Twenty or thirty pounds of powder in a canvas bag flung 


to the gate would suffice to blow in any prison gate in 
England; two hundred pounds to level a breach in any 
boundary wall. 


The remedy is obvious, and it should be adopted univer- 
sally. Every gaol ought to have its boundary walls and its 
ates surrounded at aminimum distance of some 15ft. or 20ft. 
vy a lofty wrought-iron palisade—too high readily to scale— 
too close to get through—too strong to be blown away by a 
charge-of powder of any probable size lodged against it. 
Keep a few feet of clear space all round them, and walls and 
gates are safe from all that Fenianism is at all likely to be 
able to bring against them. Boundary walls, too, might 
themselves te built upon much better principles, both in 
form and in material, to resist not alone gunpowder, but 
every other sort of popular or mob violence. Even hoop 
iron bonds would add much to their resistance. 

So far we have written as mechanics or physicists only; 
we cannot conclude without one word as men. Nothing 
can be more distressing to every humane man than the 
position of those very poor and chiefly ety oo 
families who are now by this reckless and heartless deec 
thrown upon the charity of their fellow men. They who 
never had much, have now lost their little all—house, 
home, furniture, clothing, tools, trade, the means, and 
in many cases the health, to follow it In such direful 
need their hearts are wrung by relatives and children, 
wounded, maimed for life, or killed. Let none of us 
forget to aid and succour them as we are able; the remem- 
brance of having done so will make Christmas fires blaze 
more cheerfully upon our more-favoured hearths, and 
Christmas fare have higher zest while we share it with 
those nearest and dearest to ourselves; and this is to take 
the lowest and most materialistic side of the subject. We 
will not change here from pity to righteous anger against 
those who have instigated and those who have committed 
this hideous atrocity. Nothing can justify, nothing can 
palliate it. It disgraces any cause or any people. 





FOREIGN AND COLONIAL RATLWAYS. 
Ir appears that the length of new railway opened in 1867 in 
France will not be less than 772} miles. The extent of line in 
operation at the close of 1867 is as follows :— 














S " Still to be con- 
System. Worked, | structed. 
Miles. 
Northern 4s os oe ee 115§ 
Hester... oc cf 90 ce oe 2748 
Western... «se co cs co oe 245 
Orleans .. 22 ce co oo oe 428: 
Paris, Lyons, and Mediterranean 1251 
eae 341 
Miscellaneous .. .. of « 650 
Ee 98433 | 3306} 





The total length of railway now conceded in France would thus 
ap to be 12,150 miles, made up as follows :—Northern, 10093 
miles; Eastern, 19308 miles; Western, 1590 miles; Orleans, 2631} 
miles; Paris, Lyons, and Mediterranean, 3638} miles; Southern, 
14084 miles; and miscellaneous, 941} miles. The expenditure 
made on capital account by each company at the close of this 
year is calculated as follows :—Northern, £25,726,200; Eastern, 





Lyons, and terranean, £81,155,040; Southern, £22,812,320; 
and miscellaneous, £5,451,880; total, £261,145,400. The expen- 
diture remaining to be made in 1868 and subsequent years is esti- 
mated as follows:—Northern, £2,230,400; Eastern, £5, 


Western, £3,997,920; Orleans, £8,423,680; Paris, Lyons, 
Medi 480,960; Southern, £4,051,880; and miscel- 
laneous, £7,916,640; total, £54,161,800. ital 
fo Nosthese, £27 996,600 astern 246 SIL 920 q "4 = 
3 ; ; 
£41,160,600; Orleans,” £55,809,360; Paris, Lyons, and Mediter- 


Z 150 miles of rail 
be carried out at an average cost to the companies of £25,943 per 
mile. Account must, however, be taken of the large subventions 
granted by the State in money and works. 

Some of the concessions of the Paris, Lyons, and Mediterranean 
—which, when it has carried out its 3638 miles of conceded line, 
will undoubtedly b the mightiest railway undertaking in the 
world—are situated in Algeria, the administration having apparently 
found even the wide limits of France insufficient for its energies. 
The Algerian concessions are composed of two lines—one from 
alten to Oran vid the valley of the Chélif, 3213 miles in length, 
and the other from Philippeville to Constantine, 543 miles. A 
section now in working from Algiers to Blidah commences at pre- 
sent at a tempo station at the Aga about a mile from the port of 
Algiers, where a definitive mger station is to be established. 
This latter station is bly, indeed, by this time erected, 
and it may be remarked that for some time past rails laid down on 
the quays have admitted of a direct exchange of goods between 
the shipping in the port of Algiers and the Blidah line. Between 
Blidah and Bou-Medfa, a distance of 25 miles, the route has been 
approved and the works have been undertaken with great vigour. 

e works cannot be said to be altogether light, comprising as 
they do four tunnels; the section is expected, however, to be com- 
pleted by the end of 1868. The follo section from Bou-Medfa 
to Mili a distance of 18} miles, embraces the passage of the 
Atlas chain and presents great difficulties of execution. After 
having been the object of lengthened surveys, which have been 
attended with satisfactory results, the definitive route of the 
section has just been submitted for the approval of the governor- 
general, It is the same with the following section from Milianah 
to Orleansville, 56} miles in length; the route of this section is 
through the valley of the Chélif, and does not present serious diffi- 
culties. From Orleansville to Relizane, a distance of 54% miles, 
the definitive plans have received the approval of the governor- 
general; the works have been commenced, and will be easily com- 
pleted in the course of 1868. The last section from Relizane to 
Oran, 81} miles in length, is completed as regards the earthworks 
and works of art, with the exception of the ironwork of some 
bridges. The laying and ballasting of the way are completely 
effected between Sig and Oran. The station buildings, as well as 
workshops and an engine depét at Oran, have been carried out 
during the past summer; but the definitive station at Oran, which, 
like that of Algiers, will be established at the port, can only be 
undertaken when the quays and jetties of the harbour are more 
advanced than they now are. he earthworks of the second 
Algerian line from Philippeville to Constantine, which were com- 
menced in 1865, have n Pape forward as actively as the 
resources of the country will allow. The line comprises nine 
tunnels, and most of these are now entirely pierced, while the 
ordinary works of art are also for the most part executed. The 
station buildings and guard-houses are also finished; worksho 
and an engine depdt will be erected in connection with the 
Philippeville station, which is to be established at the port, like 
the stations at Algiers and Oran. The ballasting and laying of the 
way has been commenced, but some difficulty has been experienced 
from a want of sleepers. It is expected that the Philippeville 
and Constantine line, which will give rise to a rather important 
movement between the two towns, will be brought into workin 
at the close of 1868 or at the commencement of 186%. The to 
expenditure made on these Algerian lines to the close of 1866 was 
£1,740,203. 

The average length of railway worked in Spain in 1861 was 
13242 miles; in 1862, 15793 miles; in 1863, 1971} miles; in 1864, 
2363} miles; in 1865, 2765 miles; and in 1866, 30684 miles. The 
receipts acquired per mile in 1866 were lower than in any ene of 
the six years-—in fact, notwithstanding the subventions, privileges, 
and exemptions accorded to Spanish railways, their affairs have 
drifted of late into a very deplorable state. In order to prevent 
the evils which would result from the bankruptcy of the com- 
panies, which represent a very large capital, and in consideration 
of the advantages which that capital has procured and still pro- 
cures to Spain, the Government issued a decree, dated December 
29th, 1866, by the terms of which the State abandons in favour 
of the companies a tax of 10 per cent., which for the last two or 
three years had been levied on the amount produced by passenger 
traffic. This sum is to be devoted to the payment of the interest 
and redemption of the values created, or which may be created in 
order to meet the requirements of the companies. The Government 
has decided, besides, to encourage the fusion of the various com- 
panies into a few great networks, and also to effect the complete 
paves of the subventions accorded. Finally, the Governfment 

as been authorised, after having taken the opinion of the Council 
of State, to extend to the extent of four years the period allowed 
for the construction of railways commenced, while a special com- 
mission has appointed to study the economic condition of all 
the railway lines of the Peninsula, as well the means best calcu- 
lated to render them substantial assistance. The financial embar- 
rassments of the Spanish railway companies have been aggravated 
by the various constructive difficulties which some of them had to 
overcome, Thus on the Calatayud and Ricla section of the 
division of the Madrid, ‘ossa, and Alicante Railway there are 
eleven tunnels in a total distance of 224 miles, their collective 
length being 3483 yards. The whole line from Madrid to Sara- 
gossa comprised twenty-six tunnels of a collective length of 6434 
yards. The difficulties of the country traversed involved the 
execution of a great many other works besides tunnels; the 
number of these works between Madrid and Saragossa amounts, 
indeed, to 1031, the list comprising many iron girder bridges, 
some of which have a span of as much as 166ft. Again, on the 
Manzanares and Cordova line of the Madrid, Saragossa, and 
Alicante system, a section of very great difficulty occurs between 
Venta de Cardenas and Vilches, the two rivers Guadiana and 
Guadalquivir being crossed, while in a distance of 18} miles 
there are ten tunnels, the extent of the longest being 1139 yards. 
A bridge, known as the Guarrizas bridge, has three iron spans, the 
centre one having an opening of 173ft., and the two side ones 133ft. 
each. Bridges over the Guadalquivir at Menzibar and Alcolea are 
each composed ‘of five iron spans, the three central openings 
having a width of 150ft. each, and the two side ones 116ft. each. 
On the Albacete and Carthagena line of the Madrid, Saragossa, 
and Alicante system, the works are generally lighter; neverthe- 
less, the section from Agramon to Calasparra presented consider- 
able difficulties, and one tunnel, known as the Almadenes tunnel, 
is 1173 yards in length, The most remarkable bridge on this line 
is that thrown over the Segura, which is formed of two.iron spans, 
each of 166ft. opening. 











Tue Oaks CoLuigry—THE PRroGRESS OF THE Work. —The 
operations at the ill-fated mine are now very important, inasmuch 
as the No. 2 shaft is now cleared, and the workmen have been 
able to go from the No. 1 to the No. 2 shafts without their safety 
dresses. Up to the present time their operations have been limi: 
to the distance named, but -— are about to enter the mine in 
their safety dresses to explore those portions which have notas yet 
been touched, The air at the present time is satisfactory, 
the current performing the functions as it did before the ex- 
plosions, 
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RAILWAY MATTERS. 


NEARLY 11,000 rail servants contributed last year to the 
casualty fund of the Railway Benevolent Institution. 


Mk. TaLFourD ELY, a Fellow of University College, on Monday 
obtained a verdict for £750 damages against the Great Northern 
Railway Omepeny for injuries sustained in the accident near 
Roystonin July last. 

P Byee ay ne ol = efforts : t ~ Be. 

ially s prevent ruinous com- 
petition amongst the railways in the south-west, and also the 
prevention of non-paying extensions. 

On Saturday evening, about half-past eight o’clock, a railway 

i which serious 
\ oods station 
on and North-Western Railway at 


igan, a few 
hundred yards south of the passenger station. 

Tue East Indian Railway Company have notified that at the 
ensuing half-yearly meeting on the 3lst inst., the re- 
commend the payment, in addition to the guaranteed interest, of 
a dividend for the half-year at the rate of 10s. per cent. per annum, 
free of income tax on the consolidated stock of the company. 

THE officiating booking clerk at Shrewsbury, Mr, Bott, was 
killed on Friday last through yielding to the importunities of a too 
late female passenger for a ticket. He good-naturedly followed 
her to her carriage with the ticket, waited on the step of the 
moving train for the money, which was so long in being produced 
ei the train had attained full speed, and the leap from it proved 

a 


THe Great Eastern Company has made good the damages 
recently sustained by floods on its Lowestoft and Reedham 
sections, and trains have recommenced running. The traffic 
between Lowestoft and Norwich has been worked, without much 
inconvenience to the public, vid Tivetshall and the Waveney 
Valley section; but now the train service has been re-established 
between Lowestoft and Norwich direct. 


On Monday, at the Liverpool Assizes, an action was brought by 
a traveller named Hyatt against the Midland Railway Company to 
recover compensation for injuries sustained by a collision on the 
defendants’ line near Stavely station in March last. The company 
did not deny its liability, and the medical testimony showing that 
the plaintiff would not be able to resume work for some years, and 
that he never would permanently recover, tie jury awarded £1000 
damages. 

THE President's message states that since the commencement of 
the second session of the thirty-ninth Congress 510 miles of road 
have been constructed on the main line and branches of the Pacific 
Railway. The line from Omaha is rapidly approaching the 
eastern base of the Rocky Mountains, whilst the terminus of the 
last section of the constructed road in California, accepted by the 
Government on the 24th day of October last, was but eleven miles 
distant from the summit of the Sierra Nevada. The remarkable 
energy evinced by the companies offer the strongest assurance that 
the completion of the from Sacramento to Omaha will not be 
long deferred. 

Wuart is called in the papers ‘‘a comical incident,” but which 
might have proved a very serious accident, occurred ®n Friday to 
the special train leaving the Windsor terminus of the Great 
Western Railway with the Eton boys at 11.20a.m. After quitting 
the station the train proceeded safely along the viaduct, when 
just as it turned the curve near the Thames Bridge the engine by 
some means got detached, and ran away from it towards Slough, 

e train remained for a few minutes motionless; but the engine 
driver soon discovering that he was without his train, ran back to 
it, and after a little delay the boys’ special, which was a heavy one, 
once more started on its way. 


In the case of the Cambrian Railway Company, which is the 
first that has come before the court under the Railway Act of last 
session—by which railway companies are enabled, upon filing a 
deed of arrangement with their creditors, to stay legal process 
against the ov of the company-—Vice-Chancellor Sir W. P. 

has decided a point of considerable importance, viz., that 
persons having claims against the company in respect of lands 
purchased or injuriously affected by the undertaking are exempted 
from the operation of the Act; and that after a scheme has been 
prepared the Court cannot, as in the case of the other creditors, 
stay proceedings by them to enforce their claims. : 


On Saturday evening an appalling accident occurred on the line 
from Auchinleck to Muirkirk. On reaching a part of the road 
named Welltrees the train dashed into an old colliery lye, now in 
disuse. The engine, breaking through a wooden bridge, ‘was pre- 
cipitated into the river Lugar, a fall of about eight feet. The 
driver, John Hunter, had one of his legs broken in three places, 
and was severely burned bythe steam of the engine. The fireman, 
a young orphan lad, named Blythe, was jammed between the 
engine and tender, and, though unhurt by the fall, was unhappily 
drowned by the water, which gradually swelled and covered him 
in about an hour, all attempt to extricate them being of no avail. 
Both men belong to Muirkirk. There was only one passenger 
carriage, which, not being carried over, none of the passengers 
were hurt, After the accident the points were found rightly set, 
and it is therefore believed and su uent inquiry confirms the 
conviction that they must have been held by some miscreant while 
the train passed into the lye, The wagons, tender, &c., were 
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injury to nearly a score of oceurred at the 
of the Lond rth 
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THE Midland Company have found that the value of the pro- 
perty —— in connection with their extensions, and the 
amount of compensation, have been enormously in excess of what 
was anticipated. Moreover, it has appeared to the directors in- 
dispensable to provide for the construction of four lines of railway 
instead of two at the London end of the line, and for some miles 
north of London, also with land and over bridges for four lines all 
the way to Bedford. Such duplication of the line and extension 
of the works entail a large additional cost, but the result will be 
that the Midland Company will possess a station in London pro- 
vided with accommodation and means for dealing in an advanta- 
3 manner with the traffic of the extensive district embraced 

y the Midland Railway. At the same time the connection with 
the Metropolitan Railway, by means of the St. Pancras branch, 
place this company in the heart of the City, with a direct and 
unbroken communication with the railways south of the Thames, 
and also with the Continent. The attainment, however, of these 
important objects and the completion of the London stations will 
require an addition to the present capital of the company of about 
£2,150,000. In constructing the Sheffield and Chesterfield 
Railway through Sheffield, with the station, which occupies 
a central position in that town, there will also be a large 
increase o' expenditure beyond the parliamentary estimate. 
An increase of expenditure has also arisen on the Bath and Man- 
gotsfield, Cudworth and Barnsley and some others of the 
authorised lines, as intimated by the chairman at the last half- 
yearly meeting. To meet the expenditure for these purposes, and 
for completing the Chesterfield and Sheffield line and stations, and 
the other lines referred to, a further additional capital will be 
required to the extent of £1,350,000, It has also been found 
necessary to provide new engines and additional plant and rolling 
stock to meet the requirements of the increased traffic of the 
company. For this purpose the sum of £960,000 has been expended 
out of the sums voted by the proprietors at various hall peal 
tings, but the 'y powers to raise the capital have not as 
yet been obtained. It is now, therefore, proposed to include this 
expenditure in the present bill, with power to raise a further sum 
of £540,000 to meet future requirements. The total addition to 
the capital of the company will thus be £5,000,000, of which it 
will be proposed to raise £3,750,000 by shares, and £1,250,000 by 
borrowing powers. , 








NOTES AND MEMORANDA. 


THE mutinous Sepoys in India made use of shells of brass. 

Romney MaksH was the first district ever embanked in England. 

CYLINDRICAL shell seem to have been used by Louis XIII. in 
1627 and 1628. ‘ 

THE reclamation works in Holland are estimated to have cos 
300,000,000, sterling. 

In the fens of Lincolnshire at a depth below the level of the sea 
vast peat bogs lie buried. 

Tue elock and watch trade of France is officially represented as 
amounting to 35,000,000f. annually. ‘ 

Iron shot were not used in England until the second half of the 
——- century. Iron bullets were first used in England in 

TIN eases filled with steel bolts or darts and canvas cartridges 
contelelay Saat balls were used as projectiles by Henry IV of 

rance, 

SHELLS began to be used in horizontal fire about 1700. _In this 
stage of their progress they were fired from howitzers with small 
charges of powder. 

THERE can be no question that very large tracts of marsh land 
in Holland are supported solely by a substratum of peat, by floating 
on bodies of water beneath. 

Ar the bombardment of Genoa, in 1684, shells of 1320 lb. were 
thrown, and even as late as 1754, at the seige of Tournay, the 
French threw shells of 18in., weighing 550 lb. 

On the Swiss ph lines wrought iron poles are generall 
used. They are up with two or three round bars of roll 
iron, fitted into sockets, each bar being smaller than the one below 
it. 

Lime is permanently diluted by being burnt. A cylinder of car- 
bonate of lime 27 millimetres long and 17 millimetres broad 
measured, after burning, 28 millimetres in length and 17°7 milli- 
metres in breadth. 

Grass VALLEY, in California, is pronounced by Commissioner 
Brown the most productive gold quartz mining district in the 
world, The annual yield of an area drawn by a radius of four 
miles is 3,500,000 dollars, 


Ir is stated by Voltaire in his Zssai sur I’ Histotre Universelle 
that bombs were first used by the French in the bombardment of 
Algiers, in 1681, previous to which it was thought impossible to 
use mortars anywhere but on land. 


Tue Paris Gas Company have decided to manufacture alkaline 
sulpho-eyanides, and especially the sulpho-cyanide of sodium, on 
a large seale, at the request of the Photographic Society. The 
price will be three francs the kilogramme, and sixty tons can be 
produced yearly. 

NITRO-BENZOLE ae | be obtained nearly colourless, free from the 
unpleasant tarry smell which usually accompanies it, and in fact 
with a pure, fragrant odour, by distilling it much below its boiling 
point in a current of steam. Tho first portion of the distillate 
should be rejected. 

Tut Fowey Consols Cornish engine has given a wr | for twenty- 
four hours of 125 millions, possibly the test ever a’ ed. Yet 
this is but 56 per cent. of the theoretical duty which this engine 
should have given. The boiler evaporated 105 Ib. of water per 
pound of burned. 

At a iate meeting of the Lyceum of Natural History, of New 
York, Professor Chandler exhibited a sample of more than 100 oz. 
of native platinum ore from Oregon, Small quantities of valuable 
ore have from time to time found their way to that city, but this 
is by far the largest amount ever yet received. 


A LARGE part of so-called coral jewellery is prepared artificially 
from marble dust made into paste by.a very siccative oil varnish 
or soluble glass —silicate of potash—and a little isinglass, and 
coloured by Chinese vermillion, Sometimes genuine coral cuttings 
or dust is agglutinated and afterwards moulded into the various 
objects required. 

Tue friction of fifty square feet of surface on a vessel’s side, 
which has been painted smoothly, is found to be about eight 
pounds at four nautical miles per hour; when the speed is increased 
to eight miles the friction is increased to twenty-five at 
sixteen miles the friction would be seventy-five us, 
when the speed is doubled, the friction is increased a little over 
three times. 

THE iron used for making ‘‘ cast iron shot” is a mixture of 
ordinary (hot blast) pig iron, old iron, and ‘‘ founders’ scrap;” no rule 
can be given as to the precise proportions of the several irons 
which will vary toa certain extent with the nature of each and 
with the size of the shot to be cast, the larger shot requiring a 
softer iron than the smaller sizes to ensure a true casting without 
“feeding.” The following is an average charge:—No. 1, pig iron, 
8 ewt.; No. 4, do, 10cwt.; old iron, 4 cwt.; founders’ scrap, 10 ewt. 

In 1847 a question was raised by the Academy of Sciences of 
Berlin as to whether the rotation of the earth has experienced any 
diminution since its origin. E. Kant replied, and endeavoured to 
show that the friction of the ocean under the influence of the tide 
caused a retardation in the movement of the earth. Assuming 
that the water possessed a speed of translation of 1ft. per second in 
opposition to the direction of rotation, he found that the total of 
the force was sufficient to produce, after 2000 years, a diminution 
in the length of the year of. eight hours and a-half. 


In 1794 Robert Patterson, of Philadelphia, Pennsylvania, re- 
ceived the Magellanic gold medal of the American Philosophical 
Society for his improvement in lightning rods, The object of his 
improvement was to prevent the points of lightning rods from 
being melted by the electric stroke. The invention consisted in 
the use of a point made of plumbago, which is capable of enduring 
an immense heat without melting. Robert Patterson also sug- 
gested the use at the base of the rod in the earth of a quantity of 
charcoal, as being a good and enduring conductor of electricity. 

A LARGE proportion of ordinary creosote is simply carbolic acid; 
but the pure creosote, which constitutes the lachrymosal property 
and peculiar smell of smoke, is quite a different substance, and 
may be distinguished from the false, as shown by Rust, by its 
behaviour with collodion. A mixture with this latter and lic 
acid gives a gelatinous precipitate, while with true creosote the 
collodion remains clear. Dr. Hager gives another test. To a 
weak solution of iron a few drops of ammonia are added until the 
precipitate which originally forms is dissolved. Carbolic acid com- 
municates a blue or violet tinge to the solution, while genuine 
creosote gives a green colour, afterwards turning to brown. 


Prat has made the startling announcement that those bodies 
which have hitherto been regarded as fluorides are in reality oxy- 
fluorides, and the atomic weight of fluorine 29°6, instead of 19. 
Ordinary fluor spar, or fluoride of calcium, is, according to his 
views, a of one equivalent of fluoride of calcium proper 
with one of oxide of calcium or lime, for when heated with per- 
ehlorate of potash there are evolved oxygen and a substance 
which is absorbed by silver. This metallic compound, in reality 
fluoride of silver, is insoluble in water, soluble in ammonia, and 
can be thrown down again from this solution with nitric acid. 
Exposed to the light it changes colour more quickly even than 
chloride of silver, and when analysed was found to contain 78°5 
per cent. of silver, a result which supports his theory. It differs, 
moreover, in all its characters from the body hitherto regarded as 
the fluoride. The element fluorine he prepares by heating ordinary 
fluoride of ium with permanganate of potash in platinum 
uniting with hydrogen, it iffased light, and expelling iodine and 
uni with hy: in di 
bromine from their compounds, * 





MISCELLANEA. 


Tae Mont Cenis tunnel has advanced 109 metres during the 
month of November. 

Tue failure of Messrs. Cohen and Sons, merchants and factors 
of the Horse Fair, Birmingham, has been announced. 


Bors the new and south piers on the river Tyne were seriously 
injured by the late gales. 

THE quantity of ice in the Danube and its affluents has 
com) the Navigation Company to suspend its service. 


In the Cornish engine 3} per cent. of the stroke is usually left 
as a margin or clearance to prevent the spring beams from 


THE authorities connected with the Albert memorial in Hyde 
Park have decided on the erection of a statue to the late Augustus 
Welby Pugin, as the representative of architecture. 


Tue Government of India are about to attempt to re-open an 
ancient road from Burmah to the western frontier of China—the 
road by which the first Buddhist preachers travelled on their way 
to the West. 

Mr. MaPeson writes to the Times that there is no truth what 
ever in the rumour now in course of circulation that the site of 
Her Majesty’s Theatre is to be appropriated for the purpose of a 
“ West-end post-office.” 

A NEw torpedo has just been tried at Brest with great success. 
Three of the instruments placed twelve metres from the hull of 
an old 100-gun ship, and! six metres below water, were sufficient 
completely to dismember her. 

Durine the last American fiscal year 7,041,114 acres of public 
land were disposed of, and the cash receipts from and fees 
exceeded by one-half million dollars the sum realised from those 
sources during the preceding year. 


A NEW woollen cloth factory has just been started at Geelong. 
It is furnished with all appropriate ae, from England, and 
we are informéd that the proprietors will be able to execute orders 
for cloth by the middle of next month. 

THE cattle show closed on Friday. It is reported to have been, 
so far as the number of visitors goes, the most successful exbibi- 
tion ever held, considerably more than 100,000 persons having been 
present during the five days it was open. 

A suRvEY has been ordered by the Government of India for a 
great canal which will irrigate western Oude and eastern Rohil- 
eund; and in the southern provinces a river is to be diverted and 
made to fertilise and convert into coffee plantations the sandy dis- 
tricts of Coromandel. 

Tue bankruptcy case of Mr. H. A. Holden, the railway contractor, 
in which the liabilities are stated at £953,000, came before the 
court on Wednesday, but was adjourned until the 23rd of January. 
From the magnitude of the affair much interest will be felt in the 
ultimate results of the investigation. 


A GRANT of a railway from Scutari to Bussorah is alleged to have 
been made by the Turkish Government toa combination of English 
and Austrian capitalists, represented at Constantinople by the 
Hon. Captain Stewart. The concession is made provisional for 
_ — within which the grantees are to complete a survey of 
the line. 


A number of public-spirited engineers in Manchester have sub- 
scribed a large sum of money, one firm, Messrs. Beyer, Peacock, 
ani Co,, giving no less than £3000, for the endowment of a Chair 
of Engineering in connection with Owen’s College, The fund is so 
far advanced towards completion as to justify the early appoint- 
ment of a professor. 

THE report on the Indus steam flotilla states that during the 
half-year ending the 30th of June last the bi-monthly service be- 
tween Mooltan and Kotree had been performed with the usual 
regularity, and without the oecurrence of any accident to the com- 
yany’s vessels. It is to be regretted, however, that the net earn- 
ings of the fleet show a falling off, 

THE town of Cambridge is about to have a new gas company. 
On Tuesday at a meeting of the Improvement Board, several of the 
masters of colleges present, it was decided, by eighteen to six 
votes, to accept the tender of a new company about to erect works 
to light the public lamps, and to reject the tender of the existing 
company on account of its price being too high. 


AN explosion of fire-damp occurred on Friday morning in a coal 
mine at Blangy (Sadne-et-Loire). Two galleries in which some 
men were at work, behind the spot where the disaster occurred, 
are obstructed by the rubbish, ani coveral days will be poueeet to 
cleat the approaches. Eighty dead bodies have already been got 
out. he effort is being made to save, if possible, the men who 
may be still alive, 


Tue value of the buildings, both public and private, of Paris is 
estimated at 10,000,000,000f. There are now 60,000 private 
houses, containing 642,000 stiites of apartments, which is nearl 
twice as many as in 1850. Rents are so high that the Jockey Clu 
is obliged to pay 110,000f. a year for a single floor. Land is also 
exorbitantly dear. Building ground on the Boulevard des Italiens 
is now being sold at 4000f. per square metre. 


Ir was some time ago determined to erect a statue of Lord 
Palmerston in Palace-yard, and a commission for that purpose has 
been intrusted by the committee of subscribers to Mr. Thomas 
Woolner. The site which has been fixed upon is at the corner of 
the new enclosure in Palace-yard, immediately opposite the Peel 
monument, The work is to consist of a single colossal figure 8ft. 
in height, and is to be commenced immediately. 


THE needle-gun now definitely adopted by the Russian War- 
office is of the Prussian pattern, but the needle being somewhat 
shorter and thicker the rapidity gf the firing is said to be slightly 
increased. If Russian accounts are trustworthy, an ordinary 
soldier will easily accomplish eight discharges in a minute, while a 
skilled hand is stated to have no difficulty in reaching up to four- 
teen. It is said that there are not many new rifles being made, 
the old ones admitting of adaptation. 


ROCHDALE seems the chosen home of co-operation. A theatre, 
twenty yards by forty, big enough for 2200 people—1100 in the 
pit alone—has been just opened there, the money for building 
which—£6000--was raised by £1 shares, mostly taken up oy 
working men. A theatre has long been what is called “a desi- 
deratum ” in the place. But rather more than two years ago the 
men, who have got the secret of making co-operation always pay, 
determined to supply the want, and they have succeeded. 


Dr. MEDLOcK states that Greek fire is not so dangerous as is repre- 
sented. It consists of phosphorus dissolved in bisulphide of 
carbon. When thrown upon any combustible material the liquid 
rapidly evaporates, and the phosphorus, being left in a comminuted 
condition, bursts into flame, evolving suffocating vapours of phos- 
phoric acid. Water will only temporarily extinguish the flame, 
which bursts out again when the water dries up, but the fire may 
be immediately and permanently extinguished by a solution of 
common washing soda —one pound to a gallon of water. 

Tue frames and timbors for the new unarmoured wooden screw 
steamer Woodlark, ordervd to be built at Chatham dock ard, have 
been cut out by the workmen employed in the saw mills, and the 
keel of the new vessel will be laid down on one of the vacant 
building slips at Chatham, at the commencement of the ensuing 
year. The Woodlark has been designed by Mr, E. J. Reed, and is 
one of a new class of screw corvettes of a kind rather larger than 
the Blanche and Danaé type, with ample accommodation for officers 
and crew, and ble of ting a ok heavy armament on 
her upper deck. She will be 1459 tons en, and will be pro- 
pelled by engines of 400-horse power (nominal). . 
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PYRENEAN MARBLE POLISHING MACHINE. 





aa 
(bath | 





‘ + a ~—_ proportion of ay be used in France for 
ilding and decorative purposes is derived from Pyrenean sources, 
and of these the headjquarters are at Bagnéres de Bigorre. 

e annexed engraving represents a simple machine for polishing 
marble slabs, invented by M. Cantet, of that place, and used in 
the works of the firm to which he belongs. In its action it some- 
what resembles a planing machine, inasmuch as the little truck 
aa the stone is propelled automatically backwards and for- 
wards along its bed, and reversed as the polishers reach the ends 
of the slab. As the machines are used at present several of them 
are ranged in line with the carriages connected by chains working 
round a drum under the frame, and attached to the hevel wheel 
shown in our cut. The action of this drum is reversed in the usual 
way by the lever balance weight and the three drums, the 
arrangement of which will be readily understocdl by a reference to 
the engraving. Two little projecting catches fixed to the truc’c 
impart the nceessary movement for starting the reversing gear at 


in the revolving wheel immediately above the stone. These pieces 
of sandstone are dropped into ferules carried in the wheels after 
having been roughly s ,» and are pressed upon the stone by 
heavy cast iron caps resting on the top of the polishing stones, so 
that as they wear they are still keptin contact with the face of the 
marble. In the illustration, one of the caps is removed to show 
the head of the stone. A constant stream of water is kept flowing 
over the marble surface. After it has been sufficiently ground it 
is finished by polishing with colcothar. 

The works of Messrs. Cantet Fréres have been five years in 
operation, and ;we believe with good results. The amount of 
marble worked per week in their ateliers amounts to upwards of 
seven cubic metres, all of which is excavated from their quarries, 
about four miles to the south of the town. Eight of the large 
polished marble columns for the Grand O; in Paris were turned 
out from these works. They measure five metres in height by 
about sixty-two centimetres in diameter, and weigh 4000 kilo- 





the required moment. 
The marble to be polished is attached to the truck by a bed of 
plaster of Paris, and is acted upon by lumps of sandstone carried | 


grammes each. They were each turned out of a solid block, in a 


| huge lathe a constructed for the purpose, and, we under- 


stand cost each delivered at their destination. 











THE NEW CHASSEPOT RIFILE 
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In our number of October 25th we gave a carefully-drawn illus- 
tration of the Chassepot rifle as now used by the French army, 
and we now have much pleasure in laying before our readers an 
engraving of such a rifle constructed to take the central-fire 
coiled cartridge. This adaptation to the Chassepot is certainly a 
move in the right, direction, and we believe that the French 
Government are strongly impressed with the value of our system 
of cartridge for the military breech-loader. The improvement 
is the invention of Mr. Kerr, the successor in the business of 
the London Armoury Company, and will scarcely require further 
description than that supplied by the woodcut itself. The points 
of difference between it and the Chassepot proper are these : — 
The breech-piece M is shortened, and the needle and needle- 
guard, with its india-rubber disc, are dispensed with, the short 
and blunt striker being substituted for the needle. The chamber 
is altered to fit the cartridge by partially boring out the front 
and screwing in a collar in the rear (this is not shown in the en- 
graving, and, of course, is only necessitated in converted guns). 
The extractor is a thin slip of steel screwed to the breech-piece, 
and revolving with it; a slight hollow of a quarter of a circle is 
made round the rear of the chamber to allow the extractor to 
revolve as the breech is opened. 

The movements in loading are precisely similar to those re- 
quired in using the present Chassepot, for the act of drawing out 
the empty case is performed while opening the breech, and, as it 
almost invariably falls from the gun of its own accord, after 
having been withdrawn from the chamber, it can scarcely be 
claimed that the extraction constitutes an additional movement. 











THE INSTITUTION OF CIVIL ENGINEERS. 
THE annual general meeting of the Institution of Civil Engineers | 
was held on the 17th instant, and was numerously attended. The | 
council in their report stated that the interest taken in the ordi- | 
nary general meeting continued to increase, and it was satisfactory | 
to observe that the value and importance of the original commu- | 
nications, and of the discussions, had been fully sustained. 
The premiums awarded for some of the communications brought | 
forward last session (and which were presented after the reading’ 
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of the report) included Telford medals and Telford premiums of 
books to Messrs. J. T. Chance,jM.A., and E. Byrne; a Telford 
medal to the Astronomer Royal, F.R.S. ; a Watt medal to Colonel 
Sir W. Denison, K.C.B., R.E. ; a Watt medal and a Telford pre- 
mium of books to Mr. John Bourne ; Telford premiums of books to 
Captain W. H. Tyler, and Messrs. W. H. Preece and W. A. 
Brooks ; and the Manby premium of books to Mr. C. D. Fox. It 
was noted that Colonel Sir W. Denison, Captain Tyler, Mr. W. A. 
Brooks, and Mr. W. H. Preece had previously received Telford 
medals from the Institution. In the adjudication of the premiums 
Mr. W. H. Barlow’s description of the Clifton Suspension -bridge,was 
not taken into account, the author being a member of council ; but 
the thanks of the Institution were eminently due to Mr. Barlow 
for his interesting communication, which led to so useful and 
practical a discussion. 

The report then stated the present position of the Institution, 
and dealt with the history of the year’s p ings. The proceed- 
ings were brought to a conclusion by the passing of votes of thanks 
to the president, &c. 

The following gentlemen were elected to fill the several offices on 
the council for the ensuing year :—Charles Hutton Gregory, Presi- 
dent ; Joseph Cubitt, Thomas Elliott Harrison, Thomas Hawksley, 
and Charles Vignoles, Vice-Presidents ; James Abernethy, William 
Henry Barlow, John Frederic Bateman, Joseph William Bazal- 
gette, Nathaniel Beardmore, Frederick Joseph Bramwell, James 
Brunlees, George Willoughby Hemans, John Murray, and George 
Robert Stephenson, Members; and John Horatio Lloyd, and 
Captain Henry Whatley Tyler, Associates. 








TECHNICAL EpucaTION.—A conference will be held under the 
auspices of the Society of Arts, on Thursday and Friday, the 23rd 
and 24th of January, 1868, to consider and suggest what measures 
may be taken to promote the industrial and scientific education of 
the various classes of thecommunity. The object of the conference 
is to ascertain, not merely what the Society of Arts, Manufactures, 
and Commerce, but what the nation at 1 can do to promote 
technical education among the workmen, the foremen, the over- 
lookers, and the employers in’ arts, manufactures, and commerce ; 
and it is hoped that an expression of opinion by this conference 
may tend in some degree to diminish the difficulties with which the 
solution of this vital question of national education is at present 
confessedly surrounded. 





THE TELEGRAPH IN SOUTH AUSTRALIA. 
From ‘the report of the superintendent, Mr. Charles Todd, for 
the year 1866, ee ae particulars respecting the 
state of gosen oe A in South Ai i The most im t 
extensions completed during the year were the northern line to 
Melrose and Port Augusta, and the section of the direct Sydney 
line as far as Wentworth; the former, which is 120 miles long, was 
oC) to Melrose on the 28th of August and Port Augusta on the 
3lst of the same month. The totai cost of this line includi 
instruments and batteries, but exclusive of stations, was £847 
4s. 7d., which was pomae) He in excess of the estimate owing 


to the high price of the poles—Swan River mahogany poles ~ 
th deco onl the 


y 
being used for the last thirty three miles beyond M 
increased cost of all county works in 1865. The line has been 
constructed in the most substantial manner. The total extent of 
lines on the 31st December, 1865, was 835 miles, and on the 31st 
> ge 1866, there were 10554 miles opened, with fifty-eight 
ms. 

There seem to have been very few obstructions in the working 
of the lines, and fewer i tors have been broken, owing no 
doubt to the increased precautionary measures. As an instance 
of delay occasioned by trifling circumstances, we may quote an 
instance where the north line was interrupted for four days 
through the station-master at Port Augusta reversing his battery 
wires, which error he failed to discover till the line had been 
thoroughly i between Melrose and the Port. Many 
of the interruptions and ‘difficulties arose from trees on private 
lands, which, under the ae Act, the officials have no power 
to remove or lop. These trees fall on or come in contact with the 
wires and destroy their insulation in wet weather. A short bill 
for the pave of amending this state of affairs was introduced 
duri t session, but was referred to Government for further 
consi tion. 

The total receipts for the year were £12,518 16s. 9d., as 
compared with £11,663 16s. 2d. in 1865, and the net revenue was 
£12,197 15s. 2d., being an increase of £972 6s. 10d. on the preced- 
ing year, which, looking at the number of new offices, is less than 
was expected. A system of savings’ banks has been organised in 
connection with telegraph offices, and branch banks have been 
opened at Gawler, Kapunda, Auburn, Clare, Wallaroo, Goolwa, 
and Mount Gambier. 

We extract the following from the branch report of Mr. Crack- 
nell, which shows how telegraphic wire is made :-—‘‘ At Man- 
chester I was very kindly shown over the works of Messrs. John- 
son and —s the est manufacturers of telegraph wire in 
Europe. e whole of the processes were explained to me by Mr. 
Johnson; also the methods of testing the several lengths before 
they are sent out. The process of ing the wire from faggots of 
iron, in one length without welds, is a very interesting one. The 
very best iron is first puddled and rolled into bars, then cut into 
lengths and made up into faggots, which are then welded together 
and again run out into along bar, which is placed in one of Sie- 
mens’ gas furnaces, and, when sufficiently heated, run out under a 
series of rollers with reciprocating motion, being thus reduced 
from a thick bar to thin wire the size of No. 4, in one thrust, which 
takes less time than it has to write this description. The gal- 
vanising and testing are also very carefully performed—the former 
by a patent process of their own, and with entirely new fluxes.” 

To conclude we abstract the following description of the light- 
ning-conductor and plug-switch combined, designed by Mr. Todd, 
and which has proved extremely useful and effectual :— 
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** A, A, are two brass line plates to which the line wires are 
respectively connected by the two binding screws U, D, the “up” 
wire, say, being connected to U, and the ““down” wire to D. 
The screws at the side B, B, adjust the movable plate C, which 
slides over A, bo that its toothed edge is set nearly in contact with 
the corresponding point of the earth-plate E. Two metal plugs fit 
into the sockets,2 and 3; or 1 and 4 connecting the line plates with 
either the plates F, F, or K, K; F, F, are metallically connected 
with b, b, by coils of fine silk-covered wire on the bobbins a, a, 
which are enclosed in brass cylinders connected with the earth- 
wire. Wires from }, b, connect the instrument and line battery at 
the station; and the battery is also connected directly with K, K. 
The plugs being inserted in 2 and 3, the instrument and battery 
are both in circuit, but by placing them in 1 and 4 the instrument 
is thrown out of the circuit, whilst the battery is left in for 
the through communication. The “‘up” side of the line can be 
brought to earth by placing a third plug in 5, and the “down” 
side by inserting it in 6; or both lines, in the case of violent local 
storms, can be brought direct to earth by placing the plugs in 
5 and 6. During a thunderstorm, when atmospheric electricity of 
great intensity is often conducted into an office, the lightning- 
conductor being in circuit, the electric fluid is diffused over the 
surface of the line-plate, from which it is discharged at the various 

ints to the contiguous earth-plate, the tendency to discharge 

ing in by the resistance offered by the coils of fine wire 
pay A bobbins a, a; or should an injurious quantity pass the line- 
plate and fuse the fine wire in the bobbin, the instruments will be 
cut off from the line, and the fluid conducted to the earth through 
the earth cylinder in which the bobbin is enclosed. 





= 





THE REDUCTION OF WAGES IN SOUTH YORKSHIRE.—The notices 
for a reduction of wages at the leading iron-making establishments 
in the South Yorkshire district expires to morrow, Saturday. Up 
to Thursday the men had shown no resist to the reduction, 
although they are reserved as to the course they will adopt. It is 
expected, as stated last week, that they will comply with the 
notices. 
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LOCOMOTIVES EXHIBITED AT PARTS. 
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LOCOMOTIVE FOR THE BAVARIAN STATE RAILWAY, BY THE GRAFFENSTADEN FORGE COMPANY. 


Length of grate, 4ft. 4°4in. 

Width of ditto, 3ft. 84in. 

Grate surface, 153 square feet. 

Height of fire-box, 4ft. 2°4in. 

Cubic capacity of ditto, 644 cubic feet. 
Number of tubes, 171. 


Length of tubes between tube plates, 12ft. }in. 


Interior diameter of tubes, 1°7in, 


Thickness of tubes, 0°lin. 

Tube heating —_<—y aa 

Ditto ditto, fire-box, 52f 

Total ditto ditto, o6stt. 

Diameter of body of = 4ft. 2°4in, 
Thickness of plate, °4 

Working pressure slowed, 10 atmospheres. 
Volume of water in boiler, 105'3 cubic feet. 











PASSENGER ENGINE FOR THE PARIS AND ORLEANS RAILWAY, CONSTRUCTED 
AT IVRY WORKS. 


Length of grate, 4ft. 6in. 
Width of ditto, 3ft. 4in. 
Grate surface, 15 — feet. 
. t. Llin. 
Height of fire-box, oft, Ohin. 
Entire capacity of fire-box, 57 cubic feet. 
Number of tubes, 179. 
Length of tubes, 16ft. 44in. 
Interior diameter of tubes, 1°69in. 
Thickness of tubes, *08in 


Heating surface of ‘eam, 1385 square feet. 


Fire-box heating surface, 873ft. 

Total ditto ditto, 1472} square feet. 
Diameter of body of boiler, 4ft. lin. 
Thickness of plate, ‘315, steel. 

Working pressure allowed, 9 atmospheres. 


Volume of water in boiler, 114} cubic feet. 


Ditto steam ditto, 70 cubic feet. 





Length of smoke-box, 2ft. 11}in. 
Width of ditto, 4ft. 9in. 

Diameter of chimney, 16°14in. 

Diameter of cylinder, 16°53in. 

Length of stroke, 25 “59in. 

Number of wheels, 6. 

Ditto ditto, cou pled, 4. 

Length of wheel? base, 13ft. 1 

Diameter of driving and + 6ft. 74in. 
Ditto of leading ditto, 3ft. 74in. 

Load on leading wheels, 9 tons 14 cwt. 

Ditto on driving ditto, 12 tons 2 ewt. 

Ditto on trailing ditto, 12 tons 4 cwt. 

Total weight of loco. working, 34 tons. 

Ditto ditto, light, 30 tons. 

Tractive force, 3 tons 4 cwt. 

Adhesion at one-sixth, 4 tons. 











Ditto steam ditto, 44. 

Length of moke-box, 2ft. 114in. 
Width of ditto, 4ft. 2in. 
Diameter of chimney, 17in. 
Diameter of cylinder, 17*lin. 
Length of stroke, 24in. 
Number of wheels, 4. 

Ditto ditto, coupled, 4. 


Length of wheel base, 8ft. 6in. 

Diameter of driving and coupled wheeis, 5ft. Gin. 
Load on wheels; forward, 13 tons. 

Ditto ditto trailing, 13 tons. 

Weight of iocomotive oe 26 tons. 

Ditto ditto, light, 23 

Tractive force, 4tons Be owt. 

Adhesion at one-sixth, 4 tons 6} ewt. 








h of grate, 7ft. 1}in. 


Width of ditto, "Bft. 3hin. 
Grate surface, 234 — feet. 
in. 


Height of fire-box, ———. Sit. bin, 


Cubic po meng of fire-box, 903 cubic feet. 
No. of tubes, 249. 

Length of tubes, 13ft. 5in. 

Internal diameter of tubes, 1°8in. 
Thickness of tubes, *08in. 

Tube heating surface, 1656 square feet. 
Ditto ditto, fire-box, 103 square feet. 
Ditto ditto, total, 1759 square feet. 
Diameter of body of boiler, 4ft. Llin. 
Thickness of plate, “63in. 


Volume of water 110 cubic feet. 





Ditto steam in ditto, 86 cubic feet. 











TEN-WHEEL COUPLED ENGINE FOR = RAILWAY, CONSTRUCTED AT 
IVRY WO 


Length of grate, 6ft. = 
Width of ditto, 3ft. 84in. 
Grate surface, 224 — feet. 


Height of fire-box, te a 


Cubic capacity of ditto, 93} cubic feet. 
Number of tubes, 280. 

Length of tubes, ‘L6ft. Sin. 

Interior diameter of — 1°77in. 
Thickness of tubes, 

Tube heating oes Dy 2159 square feet. 
Fire-box, ditto ditto, 107} square feet. 
Total ditto ditto, 2259} square feet. 
Diameter of body of boiler, 5ft. 3in. 
Thickness of plate, “39in. (steel). 
Working pressure allowed, 9 atmospheres. 
Volume of water in boiler, 193 cubic feet. 
Ditto, steam in ditto, 142 ‘cubic feet. 





sp of smoke-box, 3ft. 3in. 

Wie of *_ 6ft. lin. 

y, 17jin. 

ame a of i eg 194in, 

Length of stroke, 23. 

Number of whee 

Ditto ditto, coupled, 10. 

Length of whee base, 14ft. 10in. 
Diameter of wheels, 3ft. 6in. 

Load on wheels forward, 11 tons 14 cwt. 
Ditto second, 11 tons 14 cwt, 

Ditto i2 tons 64 cwt. 

Ditto fow 12 tons 9 cwt. 

Ditto fifth, 12 tons 9 cwt. 

Weight of locomotive working, 60 tons 124 cwt. 
Ditto ditto, light, 47 tons 10 cwt, 
Adhesion, at one-sixth, 10 tons 2 ewt, 
Tractive force, 7 tons 104 cwt. 











Working pressure allowed, 9 atmospheres. 


EIGHT-WHEEL COUPLED ENGINE, BY CAIL AND CO. 


Length of smoke-box, 3ft. 

Width of ditto, 4ft. 10in. 

Diameter of chimney, 19}in. 
Diameter of cylinder, 19}in. 
Length of stroke, 254in. 

Number of wheels, 

Ditto ditto, coupled, 8. 

Length of wheel base, 14ft. 
Diameter of wheels, 4ft. 3in. 

Load on wheels forward, 12 tons. 
Ditto second, 11 tons, 

Ditto third, 11 tons 12 ewt. 

Ditto fourth, 8 tons 16 owt. 
Weight of locomotive working, 43 tons 8 cwt. 
Ditto ditto, light, 38 tons 17 cwt. 
Adhesion at one-sixth, 7 tons 5 cwt, 
Tractive force, 6 tons 14 cwt, 








FOUR-CYLINDER TWELVE-WHEEL COUPLED ENGINE FOR NORTHERN OF 
FRANCE RAILWAY, BY E. GOUIN AND CO, 


te, 6ft. 2in. 
ih ot a itto, 5ft. 3in. 
aad ace, 324 —, feet. 
Height of fire-box, a a — 
Cubic capacity of ditto, 1 43 cubic feet. 
Number of tubes, 275. 
Length of tubes, 8ft. 2in. 
Interior diameter of ditto, 2in. 
Thickness of ditto, “08in. 
Tube heating surface, 1168 square feet. 
Fire-box ditto ditto, 102 square feet. 
Superheater surface, 377 ha a feet. 
Totalditto ditto, 1647 
Diameter of body of boiler, mr aft 9 9in. 
Thickness of plate, “55in 
Working ure ‘allowed, 9 atmospheres. 
Volume of water in boiler, 124 cubic feet. 
Ditto steam in ditto, 63 cubic feet, 





a of smoke-box, 2ft. : . 
idth of ditto, 4ft. 1 
Dismeter of chimney, 
Diameter of f erinder, Its (4 cylinders.) 
Nursber of wheels, 12. 
Number 
Ditto Siete, cou a i 12. 
Length of wheel base, 19ft. Sin. 
Diameter of wheels, 3ft. Gin. 
Load on wheels forward, 10 tons 2 cwt. 
Ditto, second, 10 tons 14 cwt. 


Ditto, fifth, 10 tons 16 cwt. 
Ditto, sixth, 10 tons 12 cwt. 

eight of locomotive working, 60 tons 8 ewt, 
Dae ditto, light, 46 tons 8 cwt. 
Adhesion at one- sixth, 10 tons 1} cwt. 
Tractive force, 8 tons 124 cwt. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents) 





EXHIBIPIONS AND THEIR EFFECTS. 

Sir, --It is clearly the duty of THz ENGINEER to take cognizance 
of any matters relating to manufacturers, even if they do not 
happen to belong to the icular class with which it is more imme- 
diately implicated. I therefore, it is quite within its pro- 
vince to notice and reconsider the jects of di ion which 
were brought before the Society of Arts at their last meeting in 
the Adelphi, under the presidency of W. Hawes, Esq. I trust 
that august body will not consider it presumption on our parts, 
as I have great respect for the society and its general usefulness, 

One of these was ‘‘ exhibitions.” The conlusion to which they 
arrived was ‘‘ that they had been too frequent, and that there had 
not been sufficient time between them to develope the natio: 
progress. I think it must have been with iderable disappoint 
ment they formed this opinion—that the best exposition did not 
show any great originality on the part of our countrymen was 
patent to the world. They should have enlarged the scope of 
their inquiry, and have endeavoured to ascertain whether or not 
lack of progress to an equal extent existed in the continental 
portion of the show. Had they done so I think they would have 
arrived at the conviction that the ee Napoleon was justified 
in the congratulations he has just offered his people on taking a 
retrospective view of their works in the ‘world’s fair.” The 
fact is that in all classes of engineering work their progress has 
been surprising—they have, in fact, overtaken us—simply over- 
taken us, I mean—they have produced nothing beyond us, nor do 
I fear they will ever do so, 

Nothing could exceed the beauty and finish of some of the 
English workmanship therein. To particularise: Our Whitworth’s 
tools have not been surpassed or even equalled. In locomotive 
engines nothing that was shown excelled the splendid workman- 
ship and arrangements of our Stephenson. In stationary engines 
I looked in vain for one to vie in simplicity, excellence, and beauty 
with the exhibit of our Clayton and Shuttleworth. This list 
could be continued, if necessary, till the page was full. But it 
must not be forgotten that the before-named firms could have 
done as well ten years ago, and I don’t think they will be able to 
do any better ten years to come. The more, in iact, the ne plus 
ultra, of workmanship--the causes which have produced the 
remarkable and rapid development of engineering works by conti- 
nental nations—-have been already so fully discussed in THE 
ENGINEER in my letter of the 9th, and also that of the 50th ult., 
that any further notice of the subject by myself would be super- 
fluous. Whilst at Paris there was one thing to which I more par- 
ticularly attended, viz., whilst walking over the show and carefully 
noticing its dontents, I felt surprise to find so little originality in 
the continental works. All our old exhibits of ‘51 and ’62, copied 
in duplicate and triplicate, here a little added, there a little 
taken away, but the same old acquaintanee over again. I 
set myself another task, to see if there was anything from 
which I might pick up a “wrinkle” or two from them, as 
they had so frequently favoured us in that way. Not a 
bit of it; not an article could I find worth spending £10 for a 
provisional protection here. Ihave it from good authority that 
many English firms kept their works at home, they are gettin 
shy of making patterns for other countries to work from. { 
inyself know two good things which were kept back for that cause 
only. I trust there will be no move “ exhibitions;” they have 
done quite enough mischief already to old England. If I should 
live to see another proposed I will urge my countrymen to keep 
anything they value at home, send the old things if you will; it is 
a “big shop,” and nothing else, where, without rent and taxes, 
which your brethren in Oxford-street and the other parts of 
London have to pay, you get your trade all for nothing. 
Never mind who suffers—but don’t throw away your brains again 
° be laughed at and copied all over the world as you have hitherto 

one. 

I must postpone for consideration another of the subjects dis- 
cussed by the Society of Arts at their meeting, viz., ‘‘ Works of 
Art.” This, with your kind permission, I will shortly attempt. 

R, Waycoop. 











GREEK FIRE, 

Sir,—I don't know what are the chemical elements of the de- 
structive fluid now known as ‘‘Greek Fire,” indeed, I have never 
seen it ; honest citizens seldom have an opportunity of inspecting 
such murderous compounds. I infer, however, from the luminous 
blue traces referred to in the Daily Telegraph, that it contains a 
large proportion of phosphorus. The rest is probably a very in- 
flammable compound, due to the action of nitric acid, NO‘, on the 
volatile products of petroleum, 

This mixture could be rendered inoffensive if chemically neutra- 
lised, to do so I propose trying the effect of lime, recently slaked, 
which would combine with the phosphorus and oxygen, forming a 
phosphate of lime, of the form PHO’, n Ca O1, m HO. If a suf- 
ficient quantity of lime were used, a portion of it would probably 
combine with the hydrocarbons, forming mineral soap, C°H™, 
Ca O. 

The theory of the remedy I propose is founded on conjectures, 
and may not be correct, but the process is so simple and cheap as 
to deserve a trial, The lime should be as cold as possible. 

Lime may also be used to extinguish petroleum fires; but I 
believe the best material for this purpose is ashes, which, when 
mixed with greasy acids, form a soluble soap. W. O'BRIEN. 


THE DARIEN CANAL. 

Sir,—I beg to inform your correspondent, Mr. E, Cullen, that 
the Darien line has been surveyed recently by M. Plachat, jun., 
whose report concludes against it. See ‘*Meémoire de M. Jules 
Flachat sur le fleave du Darien et sur la possibilité d’un canal in- 


terocéanique entre, Rio} Grande del Darien et V’Abrato,” n |} 


** Bulletin de la Société des Ingéneurs Civils, 1866,” 
B. 0. W. 





MOIRA ENGINES. 
Sir,—In last week’s number of THE ENGINRER your illustrations 


of the above engines show the valves being worked by the eccen- | 


trics direct from the crank shaft of the engine, whilst in the 
—— it is stated they are worked by cranks and drag 
nks. 


When the drawings were made it was intended to work them | 


direct, as shown by the illustration, but this arrangement has been 
altered, and a drag link and counter shaft used instead. The 
eccentric rods and links will now be placed outside of the cylinders, 
instead of as shown in the illustration. 

We have been asked by a correspondent whether we consider 
working the valves direct from the main shaft or by a drag link 
and countershaft the better plan. The former is the more simple, 
having fewer working parts about it, whilst, in the latter, the 
eccentrics can be used much smaller in diameter, the counter- 
shaft upon which they are fixed being only 4jin. diameter. 

Derby, December 14th, 1867. WALTER Scort, Manager. 





BRAKE RAILS, 

Str,—Perhaps you will do me the favour of inserting this in 
your next, as it concerns my last letter, with further particulars. 
The present system of stopping trains is, as is well known, by 
applying brakes to the tires of the wheels. This method is, I 
think, liable to the following objections :—First, the tires become 
unequally worn, and that rapidly, from the small extent of the 
surface of the same in contact with the rails; this occasions a jolt- 
ing motion to the engine or carriage to which they are connected, 
on account of the inequalities worn on the tire, which, from its 
very nature, is most injurious, Secondly, there is a waste of steel 





—an expensive material—viz., of tien, and elie of rails, when the 
latter are of this substance. Thirdly, the power of the brakes can 


only be limited, as it depends on the weight of the engine or 
carriage to which they belong. 

To obviate these objections I would ap tee the following pre 
which I shortly noticed in my last: Top a bar or rail of cast 
chill ed) iron, which is a comparatively cheap material, and well 
adapted to resist wear, about 200 to 300 yards in length, between 
rails at the stations, with a pair of powerful side brakes of the 


ote Spee ve 0 eats Sho eee toss apace. The present 


system of brakes attached to the vans and carriages might be 
retained, to be used only in case of ae oe 
train when at a distance from the station. I think it will be 


admitted that if this plan were tried, especially on the Metro- 
politan Railway, where the stoppages are frequent, it would effect 
a saving in steel, besides eg ing the injurious planing down, if 
I may so express it, of the tires of the wheels, and that the first 
cost of erection would be more than compensated by these advan- 





same material, and connected with the framework of the engine; | tages. oa 
I would — that the brakes be worked by steam power. The 5, pie a Strand, London, 
brakes would grip this bar, and the pressure on them could be regu- December 16th, 1867. 

ORDNANCE, 


Srr,—I request your kind insertion in THE ENGINEER of the 
enclosed tables, in which my system of ordnance is compared with 
that of the service. To those of your readers who have not seen 
either of my previous letters on this subject the following brief 
description of my system will render the tables intelligible :— 

Let the transverse sectional area of the projectile for any gun, 
whether rifled or smooth-bored, be half of that of the solid 
spherical steel shot suitable for firing from this gun. Let the pro- 
jectile be surrounded for part of its léehgth by a casing 6f papier 
mache or some other strong but light material of non-perishable 





nature. Let the pusiestiie and casing together be of the weight of 
the solid spherical steel shot. Let the rear end of the casing con- 
sist of a ring or plate of mild steel, of sueh strength that it will 
be uninjured on ex; of the charge. Let the outside of 
the casing fit the bore of the gun, with only the necessary windage, 
and let its inner surface fit the projectile. Let the projectile sepa- 
rate from the casing at the muzzle of the gun. This projectile will 
offer a large area to the action of the powder whilst in the gun, and 
will present a small area to the resistance of the atmosphere 
during flight. 











Circumference, 20°294in. 


Circumference, 28°714in. 


TABLE I. 
Giving the Calibre and Weight of the Girdlestone and Service Guns, the Weight of their Spherical Steel Shot, and the Weight and Pene- 
trative Power of their Elongated Projectiles. 
Girdlestone 9°22in. gun, 6 tons, | Service 9°22in. gun, 12 tons. | Girdlestone 11°62in. gun, 12 tons. 

Spherical steel shot, 114 lb. | Spherical steel shot, 228 lb. 
Elongated projectile, 95 (a) | | Elongated projectile, 190 (c) 

Casing, 19 Casing, 38 
Total, 114 1b. | Elongated projectile, 228 1b. (b) } Total, 228 Ib. 

Circumference, 25°635in. 








Charge 


30 Ib. 





3584 is the coefficient of velocity for guns of 9°22in. 


. calibre. 
The initial velocity of @} 3584 Jf e where { P = the weight of the charge 


and (0) varies as 


S = the weight of the projectile, together with that 


For the initial velocity of (c) add 50ft. per 
in Ibs., second to that of (6), the same being due to 
the increase of calibre. 


of the casing or sabot, in lbs. 


oa. 30 _ ogg {the initial velocity in feet | . Lad ~ 
: 3584q/ |, 4=1838 { per second of (a). Se 3534/95 = 1800 


initial velocity in feet | . the initial velocity in feet 
per second of (6). *. 1300 + 50 = 1350 { per second of (c). 








Phe enercy in foot tons per inch of circumference (or, in Wo? 
a where < 9 = gravity, 


ether words, the penetrative power) of the three 
elongated projectiles varies as 


/ Ww = the weight of the projectile in Ibs. 
v == its velocity in feet per second, 


¢ = the circumference of the projectile in inches, 
¢ = the number of lbs, per ton. 


energy in foot energy in foot, energy in foot 

95 18387 =109°65 ) tons per inch) , __—228 K 13007 =93°05, J tons per inch) , 190 X 1350? =9366, 2 tn per inch 

+ 95237 1908 ~ 2029402240 »9 of circumfer |* "2 32°1908 x 28°74. 2240 ’ pof circumfer-|* -95¢ 32-1908 x 25°6352 240 * )of circumfer- 
(ne { ence of (a). " * ence of (5). x x * ence of (c). 











Table I. is divided into three columns, in the first and second of 
which the guns are of the :same calibre, are fired with equal 
¢ of powder, and each is of a strength. proportioned to the 

ight of its projectile. My gun and projectile being here of but 
half the weight of those of the service, are the more convenient for 
handling and transport; moreover, the endurance of my gun is, in 


consequence of the less weight of its projectile, double that of th® 
service gun. In the second and third columns of Table I. the pro- 
jectiles are of the same weight, and are fired with equal charges of 
powder from guns of proportionate strength and weight. Here the 
endurance of my gun is, in consequence of the enlarged area of its 
bore, at the least double that of the service gun. 


TABLE II. 


Giving the Weight of the Girdlestone and Service Elongated wae and ther Penetrative Power when Fired under Equal Strain 
0 


11°62in. gun, 12 tons. 


n. 








Spherical steel 


shot 228 Ib. 





Girdlestone elongated projectile, 190 
Casing, 38 


Total, 228 Ib. 


Circumference, 25°635in. 


Service elongated projectile, 456 Ib. 


Circumference, 36°254in. 





The charges of powder which generate an equal strain on any gun—when 
roots of the weights 


Charge, 45 1b. 


fired with projectiles of different weight—vary inversely as the square 
of the projectiles. 


0. 45 Va = 31°8, the charge in Ibs. 
496 








3722 is the coefficient of velocity for guns of 11°62in. calibre, 


== the weight of the charge in lbs., 


in lbs. 


ants F ee 
The initial velocity varies as 3722 Jf go> News f = the weight of the projectile, together with that of the casing or sabot, 


.*. 3722 is 1653, the initial velocity ‘in feet per second. | 


228 


” 3722 / a = 982, the initial velocity in feet per second. 
20 





ference (or in other words, the pene- 
tive power) varies as, 


The energy in foot tons per inch of circum- Wr2 
» where 





inch ofcircumference. 


190 % 16532 — 140-42 {the energy in foot tons per |: 


2X 321908 —K 29°6385 K 2240 


W = the weight of the projectile in lbs, 
v = its velocity in feet per second, 
g = gravity, 


¢ = the circumference of the projectile in inches. 

¢ = the number of pounds per ton. 
_ ss K 9822 2 aS = 8410 a energy in foot tons per inch 
"2 XX 32-1908 x 36°254 x 2240 of circumference, 





In Table II., which is divided into two columns, the guns are of 
equal calibre and weight, and are fired with such charges of powder 
ag will generate an equal strain on each. Here my projectile has 
far the greater penetrative power, and being of but half the weight 


of the service projectile is the more convenient for handling and 
transport. JOHN WARD GIRDLESTONE. 
31, Duke-street, Westminster, S.W., 
December 9th, 1867. 





WATERWORKS LEGISLATION, 
S1r,—-I have read with considerable interest your article of the 
There cannot be the 


6th inst. on “ Waterworks Legislation.” 


0 


- 
/ ag? me ae 9 DALED 
: > 
‘ t Roan 
7 ~ 
Ne ine a 
% --7*% 


“or o ae 
, in ome So mm enrmn, serra 
¢ 


¢ 
| a 


SCALE OCTAINS=Iin, 
Poital? —_ ? 





slightest doubt that your interpretation of Clause 6 of the Water- 
works Clauses Act of 1847 is a correct one, and that where the 
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selling or letting value of a man’s property (be it houses or land) 
is diminished by the construction of a storage reservoir, he is 
entitled to compensation under that clause independent of any 


—— 
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special clause that may be inserted in any special Act for his pro- 
tection. Now under any ci ces, and with every precaution 
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than, Save always oa. amb ype of a reservoir 
em gr way, consequently, every man’s property 
which is so situ that in thoevent of a fatlureié would be cores 
away or submerged, is depreciated in value by the construction of 
any hill side or storage . When the are carelessly or 
carried out, when obvious precautions are omitted, or 
and designs deposited are treated as a dead letter 
any jury would to each and every part interested 
damages. am not sure whether a complete ventila- 

tion of 6 of the Act of 1847 will not do more to ensure a 


ins 
where the 


thoroughly honest 2 than Government inspection, 
but it appears to me that P to ide some means 


for inflicting heavy on com or co! tions 
departing from the AF eo plans or designs whee such 
departure involves a saving of money to the company and an 


increase of danger to the public. The instances you allude to of 
the danger of ing from original plans are all very much to 
the point. I myself, well recollect the failure of the Holm- 
firth reservoir the evidence given by Mr, Georg» Leather, C.E., 


that even Bog f the wee a 2 as poyarmeny 0 “ 
carry out his designs fait! ly, they might, by an expenditure o 
£15 m lowering the swallow as the bank sunk, have averted that 
catastrophe. 

Again, at Sheffield it is clear that the designs of Mr. John 
L. Leather, ©.E., were not carried out, the measure of 
precaution contemplated by him were omitted, and the consequence 
was the failure of the Dyke reservoir. Now who was 
responsible for these omissions? It is clear that the inquiry before 
the coroner was to a certain extent a miscarriage of justice. The 
ey which I enclose you a copy—it appears never were pro- 

uced; the contractors were not examined, and the company’s 
advisers there were weak points, did not give all the 
information that might have been given. It is clear that even yet 
all the facts connected with this frightful loss of life and destruc- 
tion of property have not been elicited. I forward to you an 
extract oo the report of the Sheffield Waterworks Company, 
submitted to the ordinary meeting of the company on Mon- 
day, April 18th, 1859, which says: — “‘The construction of the 
Dale Dyke reservoir and conduit has also been let by contract and 
the work already commenced;” from which you will see that you 
were right in supposing that the contract for their construction 
was at one time let. Who prevented the work which was let being 
carried out? Who caused the embankment to be made without 
the flood channels, or the precautions which Mr. Leather considered. 
necessary? That who, doubtless caused the deaths of 228 human 
beings, the loss of some half-million of money, and the deprecia- 
tion of the shareholders property to the extent of one-half. Clearly 
this who should be known to the world. You allude to the 
Dublin failure, and say, ‘‘ That had the Dublin Corporation adhered 
to Mr. Hawksley’s scheme and constructed a tunnel through the 
solid rock instead of a built culvert they would in all probability 
have avoided all the annoyance and risk which they have encoun- 
tered.” All the facts connected with this case do not appear to 
have been made public, but still sufficient is known to enable us 
to pronounce with certainty that a safe mode of construction was 
abandoned for an unsafe one, with the usual result. Rely upon it, 
Sir, that after a score or two of claimants have recovered heavy 
damages against the construcfors of the storage reservoirs a better 
system of construction (say the old Telford system) will be gene- 
rally adopted SHEFFIELD. 








Socrety OF ENGINEERS.—At the ordinary meeting of this Society, 
held on Monday, the 16th inst., W. H. Le Feuvre, Esq., President, 
in the chair, a paper was read by Mr. James Gresham ‘‘On the 
most recent Improvements in the Injector,” after which a discussion 
on the paper took place. The President announced the names of 
the President, Vice-President, and the members of council for the 
ensuing year. The names of the candidates for election as members 
were announced:— President, Baldwin Latham, Esq.; Vice-Presi- 
dent, Frederick W. Bryant, Esq.; members of council, John H. 
Adams, William Adams, D. K. Clark, James Hendry, Charles 
Julian Light, William Maogeorge, William Naylor, Vaughan 
Pendred, Frederic C. Reynolds, William Wilson; hon. sec. and 
treasurer, A. Williams; auditor, P. F. Nursey. 


THE COMMISSIONERS appointed to ider the question of the 
—— of rivers— ially the tributaries or basins of the 

ersey and Ribble—have paid a preliminary visit to Chorley. 
Some time since a number of the proprietors of land through 
which the river Yarrow flows sought an injunction in the Court of 
Chancery to restrain the Chorley Commissioners from allowing the 
sewage of the town to be turned into the Yarrow. An arsange- 
ment was endeavoured to be effected between the appellants and 
the respondents before the injunction was obtained, but without 
avail. The commissioners have taken a plot of land for the pur- 
pose of adopting the irrigation system, but they require some 
time before work can be commenced. ‘The promoters of the 
action persisted in obtaining an injunction, but have allowed the 
commissioners twelve months’ grace before the order is enforced. 
The commissioners considered this suit a great hardship, and have 
been thrown into considerable difficulty in consequence ; the 
Chorley commissioners also contend that they do not pollute the 
river Yarrow to the extent indicated, but attribute the pollution 
to the refuse of certain trades and manufactures which flow into 
it. As ds the Ribble, the commissioners have also held a 
sitting at Preston. . 


CuHARING Cross CompounD Rait.—Mr. Ashcroft’s new pattern 
of rail, which was fully described in a recent number of THE 
ENGINEER, is in process of being laid between London Bridge and 
Cannon-street stations, part of it upon a curve of eight chains— 
the shortest radius of any curve upon the line. One at least of 
the Government railway inspectors, and several eminent engineers, 
expressed their belief, eters the rail was actually laid, that the 
metals could not be made to take a quick curve without being put 
to the forge, or the application forcible rolling or powerful 
leverage. We notice that the three parts of the compound rail, the 
malleable cheeks, and the steel head and neck, to the curve 
very easily, and without giving the slightest occasion to fear that 
the trenails or fastenings will have any tendency to spring 
because of the curve, which is so evenly taken that the joints can- 
not in any inst be detected at a little distance. The facility 
with which separate laps can be made of the rails and the cheeks 
gives this kind of rail a decided advantage. We learn that a piece 
of the steel rail recently broken on the Charing Cross line in the 
course of its work has been applied for and furnished to Mr. 
Snelus, chemist of the Dowlais Ironworks, for analysis. The result 
will naturally be looked for with much interest. The inability of 
steel rails to bear concussion, or rather the uncertainty of the 
quality of samples, may be inferred from a result obtained in a 
large number of tests applied by Mr. Ashcroft, of the South- 
Eastern, at his establishment at Bricklayers’ Arms. A steel rail 
submitted for trial—one of many—sustained the first blow of an 
inch bar across the rail, struck by a weight of 300 lb., without 
any deflection; a second blow with 6ft. descent from the same 
point of impact gave a result inappreciably different. At the 
third blow, with 7ft. of descent, a deflection of asixty-fourth of an 
inch was marked; and at the fourth, with 8ft. between the stroke 
of the haramer and the rail under trial, the bend was a thirty- 
second part of aninch. At the fifth blow the rail, or rather the 
short section of 4ft., broke in four places. The Charing Cross rail, 
which broke under its ordinary daily work, would probably have 
given very different results if if had been cut up into 4ft. lengths; 
one of them would bably have broken at the first blow, while 
at another, as proved to be case, might have broken after ever 
so many blows with a 7in. There are great unequaliti 








it may be feared, in steel rails, not only as regards one rail compa 
with others in the same parcel or lot, but in one rail, in testing one 
length of it, compared with another from the same rail, 








THE SOUTHERN THAMES EMBANKMENT. 

In our last impression we described the general features of 
this great work: we have now to notice the stairs at West- 
minster. The portion of the embankment wall near “the 
bridge is built upon American rock elm piles driven down 
to a depth of Soft, below datum, and cut off level; 124ft. 
below that line a timber platform of 3in. planks of rock 
elm was secured to the top of the piles, and thus formed a 
splendid base for the masonry and brickwork. The work is 
further protected on the river face by a casing of cast iron 
cylinders and lin. plates; the former carried down to the same 
level as the timber piles, and the latter to a level of 27ft. below 
ordnance datum. cast iron piles are hollow cylinders 12in. 
in internal diameter, cast with two grooves to receive the plates, 
and then filledin ogee: vee Portland cement concrete. The plates 
are cast in lengths with flanges, and form a perfect lap-joint. The 
top of these piles are recessed into the stone sill which caps 
them and cramped with iron run in with lead. This casing of 
iron piles and plates extends from Westminster Bridge abutment 
for a length of 90ft., and each pile is tied by 1jin. wrought iron 
rods to the timber walings 20ft. back from the river face. The 
timber piles are shod with wrought iron shoes of the usual de- 
scription, each shoe weighing 28 1b. The landing stairs is formed 
in a recess set back from the face of the embankment wall, the 
steps being set with their length at right angles to, and their 
outer or river ends flush with, that face, the main embankment 
wall being set back and forming the sides and back of the recess. 
The face wall supporting the outer ends of the steps is tied into 
the main wall at the back of the recess by counterfort walls, the 
intermediate spaces between the brickwork being filled in with lias 
lime concrete. From the northern end of the stairs the main 
wall is returned in a curve, as shown, and meets the bridge 
abutment, to which it is bonded. The whole of the exposed face 
of the walls supporting the steps and of the wall at back of the 
recess is faced with granite, the lowest course immediately above 
the iron piling being formed of stones 2ft. $in. in height, 5ft. 
4in. on face, and 4ft. 6in. in depth of bed, cramped together. 
From the junction with the abutment of Westminster Bridge to 
the end of the nearest flight of landing steps, the stones range in 
courses and correspond in character with the masonry of the 
abutment, and are laid headers and stretchers alternately, the 
headers being not less in any case than 2ft. 6in., and the 
stretchers not more than 6ft. 6in. in length. The beds of th» 
headers extend 2ft. 74in. and the stretchers lft. 10}in. beyond 
the plane of tangent line. The ares om the river side 
of ‘the steps forming the descent from the bridge not 
occupied by the landing stairs will be paved with 4in. tooled 
York landings. The descending approach from the bridge to the 
promenade footway will be carried upon piers and arches of brick- 
work, as shown at page 520; the piers, which will have brickwork 
inverts between them, being carried upon the timber piling, and the 
covering arches turned so as to have the crowns 15}ft. above 
ordnance datum. Upon this structure another series of pier 
walls, with covering arches ef brick in cement, will be built to 
carry the steps, the level of the arches being arranged. to corre- 
spond with the descent steps. The spandrils of all the covering 
arches will be filled in with brickwork, and the external pier wall 
faced with granite. The will be flanked on both sides, 
and form the entire length of the descent by a moulded parapet of 
granite. The mouldings of cap and base of the parapet to the 
descent will be of the same contour as the corresponding mould- 
ings on the parapet of Westminster Bridge, of which they will 
form a continuation. The parapet will follow the raking lines of 
the bridge, and will be stopped at each end against a pedestal of 
granite corresponding in design with the pedestals capping the 
octagonal piers of the bridge. The stones which are to form the 
steps of this descent will be 1ft. 6in. wide on the thread and 6in. 
riser, laid and jointed in cement upon concrete. The steps, as 
also the landings, will be of Greenmoor stone, the steps rubbed 
on the faces and the landings tooled. Adjacent to Westminster 
Bridge an arched way will be formed under the uppermost 
landing of these steps; the arch on the face at each end of the 
passage will be turned in granite, with moulded archvolt and 
jambs. 

The sunken roadway forming the incline to Ferry-street dock 
will oe formed in the same manner as that in substitution for 
White Hart dock, except that the existing irregular width of 
Ferry-street will be maintained, and retaining walls of the same 
depth and thickness as described for White Hart dock will be so 
constructed as to form an under pinning to the existing premises 
on either side of Ferry-street. 

For a length of 600ft. in front of the four subways the fore- 
shore will be excavated to the level of Ordnance datum, and 
sloped thence riverwards, Also for a length of 30ft. in front of 
the two subways at Ferry-street and White Hart dock the ground 
in front of the river wall will be excavated to the levels of 5ft. and 
64ft. respectively above datum line, and then, at a slope of 1 in 
10, brought down to the level of 64ft. below datum, and at each 
end of these slopes, in the direction of the wall, at a gradient of 
lin 5. 

The roadways shown on the general plan, which we illustrated 
in last week’s number of THe Encenerr, in addition to the sub- 
ways before described, will include the formation and laying of 
20,000 yards superficial of granite pitched-paving carriage way, 
20,000 yards of Yorkshire stone footway, also an area of 450 
yards superficial of pitched crossings, 10,000ft. run of granite 
channelling, and 10,000ft. run of granite kerbing, exclusive of 
the paving of steps and landing-stairs at Westminster Bridge. 
The granite pitching will be 9in. in depth, set on a bed of 12in. 
lime concrete, and grouted in the usual way; 2500ft. of brick in 
cement egg-shaped sewer, 4ft. high, and 2ft. ~in. wide internally, 
and one brick in thickness, in the main roadway, at a depth of 
11ft. below the surface, connected with the existing main drains; 
eight brick ventilating shafts, with cess-pits and grates, and four 
side entrances with wrought iron and safety grates, will be also 
constructed to the above sewers. Thirty gullies composed of 
brick in cement, having each hinged grates and 6in. stoneware 
pipes laid from the gully, will be connected to the sewer also, 
these being placed at intervals along the sides of the roadway. 
Also 2000ft. of 12in. and 1000ft. of 9in. drain pipes will be laid for 
surface drainage. The coversof the side entrances will be of castiron 
flanged frames, each having a wrought iron chequered flap, 
strengthened with angle and T-iron, and a wrought iron rising 
safety grating hinged to the frame; the engravings in our last 
impression fully illustrate their construction. 

We have before us Mr. Bazalgette’s report to the Metropolitan 
Board of Works for 1866-7. From it we extract the following 
statement :—“ The cofferdam for a length of 2370ft. has been 
formed, and 500ft. of the —_ above Lambeth Bridge, For 
these temporary works the following quantities of material have 
been used, viz., 237,000 cubic feet of timber, 13,000 cubic yards 
of clay puddle, and 185 tons of iron. The river wall for about 
1500ft. has been brought to heights varying from Ift. to 7}ft. 
above high-water mark, and a further length of about 800ft. has 
been brought to within Ift. of that height. For the construction 
of this wall about 87,000 cubic yards of earth have been exca- 





vated, 30,000 = filled in, 22,000 of concrete deposited, 
580 rods of brickwork laid, and 112,000 cubic feet of stone 
bedded. The approximate value of the whole of the work done, 
and of the materials and plant the ground at the present 
since last year of about 


The claims for property fequtied for the Southern Embank- 
tment settled by board up to the SIst of March last are as 





viz. :-— 
Claiens, Settlements. 
19 freeholds and copyholds ..  «. $3 .. .. £98,536 0 0 
2 sé. «6 44 08 3 8 .. .. 93,883 7 0 
9 yearly oe 44 wo... . 40509 0 0 
SH fi0 ti 6 £195,969 7 0 


The contract for the works of the Southern Embankment is 
let to Mr. Webster for the sum of £309,000. 





BrcroM.——Messrs. J. Brown and Oo. (Limited), of Sheffield, 
have obtained a contract for 600 iron m buffers for ten-ton 
goods trucks for the Belgian State The contract price 
was £515 10s. 


® To 200 Fiaures.—The number ng the ratio of diameter 

of a circle to its ciroumference has n ascertained up to 

146 places of decimals. The first te carry it to 200 places was 

Zacharias Dase, of Hamburgh, the celebrated German calculating 
boy. Tht we give a0 on ettiinnstied eutlesity :— 

@= 314150 26535 38793 23846 26433 

69399 37510 58200 74944 59230 

86280 34825 34211 70679 82148 

09380 46095 50582 23172 53504 08128 43111 74502 

84102 70193 85211 05559 64462 29489 54930 38196 


Zacharias Dase’s education was undertaken at the cost of the 
Austrian Imperial Government, and he graduated at the Vienna 
Polytechnic school. Like his English prototype, Mr. Bidder, the 
engineer, and his American compeer, Zerah Colburn—who died 
many years ago—Dase, however wonderful as an arithmetician, 
did not show any as a mathematician. He was 
of the Hebrew and is reported to have afterwards 
obtained a situation in one of the banking establishments of the 
Rothschilds, 

IRRIGATION IN BomBAY, ~Oolonel Fife, R.E., has been appointed 


ways. 


50288 
06286 
32823 


83279 
78164 


08651 06647 


chief engineer for I and Under Secretary to Government 
in the Public Works ment, with effect from the Ist April, 
last. By this Colonel Fife himself submits to Govern- 


ment all plans for irrigational works requiring only the sanction of 
the Bombay Government ; but requiring the sanction of 
the Secretary of State will be submitted by Colonel Fife through 
the Secretary to Government in the Public Works Department. 
In his capacity as Chief Engineer for Irrigation Colonel Fife will 
personally inspect the progress of works, and will be required 
specially to inspect the locality of, and thereby make himself ac- 
quainted with, all proposed works, the estimate for which exceeds 
onelac. Colonel Playfair, R.E., has been appointed Chief Engineer 
for Irrigation in Scinde, but as irrigational works are the principal 
ublic works in that province, the present executive staff in the 
Public Works Department will be placed under Colonel Fife, 
as members of the Irrigation Department, and all ordinary public 
works will be performed by them besides.—Bombay Builder. 

Depression still continues in the hardware trades of Birmingham 
and South Staffordshire. An opinion is given that ‘‘ seldom has 
there been such a general absence of export demand for local pro- 
ducts as at present,” all markets being alike dull, and we may 
remind our readers that this is owing to the want of confidence 
apparently so prevalent, and occasioned by the monetary panic of 
last year. The engineers and heavy hardware manufacturers are 
suffering from the check given to promotion of new lines and 
extensions both here and abroad; and it is feared that some time 
must before railway enterprise will have ed its accus- 
tomed activity. The last Australian mail has brought advices of 
a rather more favourable character than the preceding one, and a 

rivate letter from that , whilst it does not encourage the 
of orders being received m this district very soon, in conse- 
quence of the stocks of Wolverhampton ironmongery in Melbourne 
and Sidney being heavy, it swys, ‘‘we hwve certainly seen the 
worst of business will now gradually recover.” 
Orders from York and Philadelphia are expected early in 
January. Home orders are and the are clearing off 
what few orders they have in hand previous to “‘ stock taking.” 

Ir 18 satisfactory to state that the fall of the Mhow-kee-Mullee 
viaduct on the Great Indian Peninsula Railway does not appear to 
have seriously affected the revenue of that system, temporary 
measures having been resorted to with success to bridge the chasm, 
Here are some of the most recent traffic bulletins :— 


Week onding. 1867. 1866. 
Sty Tie 6 oe 6s ce oe oe oe B15,939 .. £17,270 
wilhes « oo ct «ee o¢ €¢ o¢ 18,500 2. «. 11,904 
” 21 “* “* «4 «8 . “* “eo 13, 281 or) 7 13,539 
pe BB uw 60 be 46 oe oe 68 10,401 11,843 
Aug. 4 oe «6 cc cf of “+ 10,966 .. 11,021 
oo IL ee oo oe . . 6 «6 we 14,177 oe 10,292 
» +s oe - ee oo 10,897 .. 10,722 
yp 25 we oe ce oe oe “ow 11,335 .. 12,548 
Sept. le ee os we oe « « 14,553 .. 14,856 
»» Boe oe os « «« e¢ oe 16,6386 2. os 15,342 
I EE 18,923 .. .. 14,049 
op Bive ot oe oe oe 08 8 oe 18,344 4. oe 14,775 
op Die ce ce ce ce 46 oe ce’ 618,625 2. oe 14,756 


The earnings of the system im July, August, and September— 
the latest months of which we have ‘complete returns—thus not 
only presented no decrease, bué e¥en an increase, £192,576 having 


-been acquired im the quarter, as compared with £173,017 in the 


of 1866. The failure of the Mhow- 
described under this head 





kee-Mullee viadact, which was y 
in THe only fadeed, the south-eastern, or 
Poonah division of the system, north-western line being quite 
uninjured, At the same time, it is right to remark that the 
traffic presented a certain dwiness im the second half of 1866, while 
there are 67} additional miles now in operation. 


CoaL-Curtine BY MACHINERY.—The important trial of coal-cut- 
ting machines, with a view of en to the getting of 
which was to take in the Ist. of Novem- 
ber, as any oa aioe Te Encinees, has been 
postponed to ist January next, in order to give more time to 
competitors whe intend to furnish machines for trial. The subject 
is one of great importance to colliery owners. The committee 
having the management of the matter state that, tor the conveni- 
ence of competitors, machi for air is alread 
erected at several collieries in of Wigan, an 
will be placed at the service of inventors on application. Inventors 
taking a prize must be bound by the following conditions, viz., that 
no annual payment or tonnage as patent right shall be 
charged to any present or future member of e Association; 
but that such member shall pay a right on the purchase of 
each machine, to include the w thereof, which patent right 
shall in no case exceed 50 per cent. of the cost of the machine. The 
committee reserve power not to award any premium unless they 
are satisfied with the ‘ormance and capabilities of the machine 
or machines submitted for trial. The thickness of the seams of 
coal in which the machines are to work varies from 2ft. 
to 9ft. in thickness. The dip or inclination is from horizontal to 
an angle of 20 deg. The attention of intended competitors is also 
called to lightness and easiness of movement, which is one of the 
essential properties of the machine. It is to be hoped that the 
extension of time thus allowed may be the means of further 
developing the number of mere Nay meer as well as the 
capabilities of the machines which be entered. 
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NOTICE.—CHRISTMAS WEEK. 
Advertisements intended for’ the next number of THE 
Enainezr should be sent to our office not later than Twelve 
o’clock on Thursday morning. 








K. H. P.—Glasgow beyond question. 

A. B.— Write to Mr. Watson, 7, James Wait-street, S., Glasgow. 

SUBSCRIPTIONS RECEIVED WITH THANKS:—Z. Dupples, Chalon-sur-Saéne ; 
E. H. Leonard, Victoria. 

R. W.— We regret that at present we cannot find space for your interesting letter 
on “ Technical Education.” 

J. B. J.—We shall endeavour to comply with your wishes. 
published in France similar in character to THE ENGINEER. 


ALFRED — Working pressure in pounds to be one-sixth of bursting pressure; 
stay, 2in. diameter; copper plates, jin. thick; iron do., }in.; copper stay 
bolts, 5in. apart, working pressure, 107 1b. ; 4in. apart, 185 1b.; 
5in. apart, ing pressure, 160 lb.; 4in. apart, 250 lb, 

THE SMITHFIELD CLUB SHOW. We inadvertently stated in our last 

6 


time our description was 
YARN-WASHING MACHINES. 
(To the Editor of The E 
Str,—Can any of your correspondents give me the name of a maker of 
washing machines specially adapted for hosiery yarn in large bleaching works ? 
Barcelona, December 14th, 1867. J.B. M. 


FUEL-MAKING MACHINES. 
(To the Editor of the Engineer.) 
Sir, —I shall be much obliged to any of your correspondents who will supply 
me with the addresses of patent fuel-making and coal-compressing machines. 
London, December 18th, 1867. ENGINEER. 
THE CYCLONE. 
(To the Editor of The J 
§m,—Can anyfof your readers tell me the pressure per square foot of the 
wind in the late cyclone? I shall also be glad of any further information 
respecting its path, velocity, &c., which you or your readers may be able to 
furnish me with. 
December 13th, 1867. 








A CORRECTION. 
(To the Editor of The Engineer.) 

§IR,—My attention has been called to a misprint in your last week’s issue. 
Under the heading, “‘ Society of Engineers,” you state John W. Hunt was 
elected a foreign member. It ought to have been “John W. Hart,” late of 
Shanghai. J.W. 

20, Westbourne Park-terrace, Harrow-road. 





GAS ENGINES. 
(To the Editor of The E ) 
S1r,—Ifany of your many correspondents can furnish me with 
as to the actual working cost, at any given price for gas, of the engine dy 
Otto and Danyer, of Cologne, mentioned in ‘‘ Notes” for December 6th, anq 
also the quantity of water used per horse-power per hour, and if a skilled 
attendant is required, it will greatly oblige, as will also any particulard 
relative to the practical working of these gas engines, and their Hability to get 
out of order. Gro, E. B. 
Bristol, December 11th, 1867. 
THE SMITHFIELD SHOW, 
(To the Editor of The 
Sir,—In your remarks upon agricultural machinery last week, exhibited at 
Islington, you question the durability of my patent zig-zag wheels, unless a 
better method of constructing them were adopted. I beg to state, that those 
exhibited had travelled about 500 miles, over hard roads, sand 
lands, drawing a load of eight to ten tons, and as a steam cultivator, drawing 
a 9-tine implement, bursting up strong clay lands 9in. to 10in. deep. 


W. S. UNDERHILL, 
Newport, Salop, December 19th, 1867. 
MONEY ORDERS ON THE CONTINENT. 
(To the Editor The Engineer, 
STR,—How is it possible that the interchange of 


be exchanged between 
long ago for the interior circulation both in Eng- 
land and France. It would certainly be a very great benefit for the public in 
both countries if they could interchange small sums of money through the 
their ces. Bankers’ drafts and money parcels are, 


spect until the reform be introduced. The press have, moreover, a 

interest in the matter, as regarding an increased facility of subscription to 

periodicals. E. D. 
Chalon-sur-Saéne, December 15th, 1867. 

[The institution would certainly prove a great boon to us.—ED. E.] 





September, 1864, and subsequently—a detailed analysis of strains on a 
lattice rib as applied to a roof. Latham, in his on iron girders, 
gives the following method for on what he calls a hang- 
ing girder, which is in reality an inverted lattice arch :—1. Find requisite 
areas for total load at end and centre of rib = A. 2. Find requisite area at 
centre of a girder half 3. Find requisite 
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-| of the ordinary injector. 
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THE INJECTOR. 
Mr. GresHaw’s paper, which will be found in another 
will no doubt be read with interest by those who 
of the injector from its infancy 
to the present moment. It is an explicit, and withal a 
modest, statement of the defects found to exist in the 


by | earlier forms assumed by M. Giffard’s invention, and of the 


remedies proposed by several inventors, Mr. Gresham him- 
self among therest. No sinall difficulties were encountered in 
the first instance eg Giffard and his licensees in per- 
suading engineers that the thing would work at all; but 
these once overcome the injector came to be regarded as so 
essentially beautiful in idea, and as made in this country, 
in actual construction, that it could not possibly be im- 
proved, A careful examination of Mr. Gresham's draw- 
ings will do not a little to show that thjs opinion had no 
foundation. In many respects the self-adjusting injectors 
of Mr. Sellers and Mr. Gresham are as superior in 
elegance to M. Giffard’s invention as that was to the 
common force pump, and although both designs are still 


“ra | on trial in this country, their practical use has up to the 


present been attended with such marked success that there 
can be little doubt as to their ultimate extended adoption, 
especially as their price is little if at all greater than that 
It may perhaps be thought that 
deposit within the body of the instrument would render 
it inoperative, at least in so far as its self-adjustin 
ualities are concerned. But in practice it has been foun 

t neither the arrangement of Mr. Gresham nor of Mr. 
Sellers is in any way affected by continued use, and this is 
easily explained. ‘The piston is not fitted with any pack- 
ing, consisting simply of a solid body in the edge of which 
a few small grooves are turned. No attempt is made to 
fit the piston tightly to the barrel, a trifling amount of 
leakage being a matter of no consequence whatever. As 
a result, the instrument is as sensitive as a pressure gauge, 
the piston is constantly in motion, and therefore no deposit 
can accumulate within the range of its stroke. The 
slightest change, indeed, in the pressure in the boiler 
instantaneously alters the position of the piston, and as 
the pressure as a matter of course varies from time to 
time within comparatively wide limits, the piston and 
other moving parts easily keep themselves free from 
obstruction. 

Mr. Gresham’s paper is the latest contribution to the 
literature of M. Giffard’s invention, and it is to be 
eee that in common with other papers on the same 
subject it leaves very important questions quite untouched. 
When will some engineer step forward and show us what 
proportion the steam used bears to’the water injected? On 
almost every other point information, more or less accurate, 
exists. We know pretty well from what depth an injector 
of a given size will draw with certainty, and how many 
= per minute it will inject under given conditions. 

e can also define the temperature at which the feed will 
enter the boiler, and that at which the instrument becomes 
inoperative ; but no one knows except from theoretical 
deductions how many pounds of water a pound of 
steam will inject, and without this information it is impos- 
sible to draw any fair comparison as regards economy be- 
tween the ordinary feed or donkey pump and the injector. 
It is true that certain more or less vague notions and —_— 
estimates exist as regards the quantity of steam used by 
the injector in doing a given amount of work ; but there 
are no valuable data in existence prepared from accurate 
and extended experiments conducted in the proper spirit 
of scientific research from which trustworthy deductions 
may be drawn. The question has not received the atten- 
tion it deserves, because it is generally held that as all the 
steam which passes through the injector gives up its heat 
to the feed water there can be no waste, and consequently 
it is a thing of no ‘importance whether much steam or 
little is used. Such knowledge as we possess on the sub- 
ject to show, however, that there is actually a very 
considerable loss incurred by the use of the injector; and 
it is impossible to resist the conviction either that such 
opinions as exist are excessively erroneous, or that there is 
an excessive waste of useful effect. For example, according 
to the experience of one gentleman, the injector uses just 
twenty-seven times as much steam as an ordinary pump. 
Now if no loss were incurred by friction, or from other 
causes, it is obvious that for each volume of steam with- 
drawn from the boiler a volume of water might be sent in. 
In other words, the diameter of the plunger of a donkey 
pump and that of the steam cylinder — be the same, 
the stroke being a constant for both. In practice, how- 
ever, there is reason to believe that even with very good 
pee from three to four cubic feet of steam are expended 
‘or every one cubic foot of water pumped into the boiler. 
Taking the former as the proper estimate, and multiplying 
it by 27, as the constant of relative efficiency, we find that 
for every cubic foot of water driven in by the injector 81 
cubic feet of steam are taken from the boiler. According 
to another estimate, with a pressure of 100 lb, 100 
volumes of steam are used in injecting each single 
volume of water. We have, as we have said before, 
no positive data to determine whether these calcula- 
tions are or are not substantially correct; they are 
only the result of loose experiment, and they are opposed 


December 17th, 1867. ° ° ° r 
relating advertisements and publishing department to the results of theoretical investigation, which show that 
“cn pnw ee the publisher, or GEORGE LEOPOLD — Pan ther | from twenty-four to thirty-four volumes of steam, say at 
‘Give innwe wd 100 Ib. re should suffice to inject a volume of 
Advertisements cannot be énserted unless delivered before seven ocak | Water. However much: their accuracy may be dis- 
on Thursday evening in each week. The charge lines and under is | puted it cannot be denied that the consumption of 
three shillings ; each line afterwards, eightpence, averages eight words; to raise the 


at the be supplied direct from 
antaatay  o mB ny 4 9d, 
) 15s. 
Yearly (including two double.numbers) £1 11s. 6d. 





steam is v ; sufficient, indeed, 
“S Eo tes woe te 


temperature water in theory to the boiling 

int, though in practice, the difference in temperature 
Geman the feed and the supply seldom exceeds 100 
deg. or 110 deg. Fah. One hun cubic feet of steam 
of 100 Ib. above the atm will weigh in 
round num 26°41b., and assuming that 100 volumes 





of steam are required to inject one of water, then 26°4 Ib. 
of i brought into contact with 62°5lb. of 
water, say at 50 deg., — pound of steam thus comi 
into contact with but a little over 2°367 lb. of water, whi 

is quite insufficient to effect complete condensation, being 
indeed little over one-third of the proper quantity. Yet 
the feed is sufficient to secure the action of the injector, 
and actually enters the boiler at a temperature of but 
160 deg. or 180 deg. as a maximum. we reject the 
hypothesis that 80 or i100 volumes of steam are used to 
inject a volume of water as being inconsistent with theory, 
we shall not get out of the difficulties surrounding the 
question, for calculations based on instead of on 
rough experimental data are inconsistent with every day 
experience, To raise a cubic foot of water through 100 
deg. will require say 6°21b, of steam, which will measure, 
if of 100 Ib. pressure, about 23°5 cubic feet.* We believe 
that it is simply impossible to inject one cubic foot of 
water with as little as twenty-five cubic feet of 100 Ib. 
steam; but it is by no means improbable that those esti- 
mates, which would raise the quantity of steam required to 
four or five times the amount, err on the other side, the 
truth lying somewhere between the two. According to the 
first assumption all the steam must be condensed by the 
feed water, and this being the case, provided the feed water 
lost no heat on its way to the boiler, there would be actually 
no loss incurred by the use of the injector, which obviously 
implies that no work would be performed, but this is 
clearly erroneous, In the first place a certain amount of 
internal work is performed in the generation of steam 
which never can be utilised by any apparatus, Work is 
also performed when condensation is effected. The com- 
bined amounts, however, are excessively small, and may 
perhaps be disregarded. But a great deal of work is done 
on the water which produces no return, In the first place 
there is the work of lifting to be accomplished from a lesser 
or greater depth, and it is to be observed that in all cases, 
whether the tank is over the injector or not, a partial 
vacuum is formed within the instrument just at the point 
between the cones where condensation is effected, and this 
vacuum represents so much additional resistance to the 
entry of the steam into the boiler, because we have a 
column of water on its way to the check valve, one end of 
which opens into a vessel—the chamber of the injector—in 
which there is a negative pressure, and this is not the case 
with the feed pump, the plunger of which is always under 
atmospheric pressure. Again, we have a considerable 
volume of water, to which a tremendous velocity is sud- 
denly imparted, representing no inconsiderable amount of 
potential energy, which is subsequently expended in pro- 
ducing no useful work whatever; and, lastly, we have the 
friction of the steam and water ing the cones, which 
must represent a considerable loss of energy, for there is no 
reason to doubt that the velocity at which the steam issues is 
precisely that which is due to its density and the character 
of the orifice, and is in no way affected by the subsequent 
performance of work by its atoms after condensation. All 
these causes operating together cannot fail to raise the con- 
sumption of steam above that which would in theory be 
required—namely, the quantity requisite to raise the tem- 
perature of the feed water from that at which it entered 
the injector to that at which it entered the boiler ; but no 
sound practical quantitative investigation of the amount of 
loss has yet been made, though the pointraised is one of much 
interest and no small importance. Theorists have hitherto 
contented themselves with explaining why it is the injector 
works ; but, having doue this satisfactorily, it is quite time 
that they proceeded to examine the questions of greater 
practical importance which remain for solution. 

Before concluding this article we wish to call attention 
to one other point which has never yet been touched upon. 
we believe. It is well known that a little priming will 
cause the injector to cease working, and on many locomo- 
tives this fact has done much to restrict the usefulness of 
the instrument. It appears that the difficulty would be 
completely overcome by the use of superheated steam, and 
it is not improbable that by the aid of superheated steam 
the feed might be sent much. hotter than now into the 
boiler. One pound of steam, with 200 deg. of superheat, 
will raise 1 lb. of water through about 95 deg. and it 
follows that on the assumption that 100 volumes of steam 
are required to inject one volume of water the temperature 
of the feed might be raised some 40 deg., and so in propor- 
tion with ler consumption. We are not aware that 
superheated steam has ever been tried in the injector. In- 
deed it is not a little remarkable that an instrument so 
largely used, so long before the profession, and presenting 
so many points of attraction for the enquiring mind, has 
been made so little the subject of comprehensive scientific 
investigation in the proper sense of the word. 


PEAT FUEL. 
Awonest the subjects alluded to in the new President's 
able address to the Irish Institution of Engineers, is one 
which he has treated with a serious attention it has not 
often received, for it has generally been handled either by 
visionary enthusiasts, who have brought forward impos- 


sible theories, and enlarged on prospects that could never 
be realised; or the utilisation of Irish peat om any large 
scale has been denounced as chimerical, by a class of dis- 


believers in progressive enterprise, who have had no 
difficulty in finding amongst the many lamentable failures 
in the manufacture of peat what they considered as un- 
answerable arguments — the possibility of practical 
success in this respect. It is, therefore, of no small im- 
portance to find a ical engineer of high standing, who 
during a long residence in Ireland has had ample oppor- 
tunity of jolsing of many of the efforts that have beep 
made, thus giving us a om and dispassionate opinion on 
the subject. It is scarcely n for us toe on 
the substantial benefits that would accrue from a thoroughly 
successful ca lene gorges native Irish fuel. These have 

brought fo: over and over again, and we must say not 
unfrequently with gross exaggeration, but whilst censuring 





* In these calculations we make no attempt at minute accuracy, inasmuch as 
an extension of the fractions 
not affect the result by more at 


to five or six places of decimals would 
most than a couple of feet of steam. 
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attempts to over-estimate the probable results of such a 
manufacture as that to which Mr. Anderson refers, we 
cannot be blind to the fact that impoverished Ireland pays 
yearly something likea million anda-half to England for coal, 
and has at the same time encumbering her own land nearly 
three millions of acres of bog, each of which carry from 
two to three thousand tons of fuel, and that altogether 
beyond the circumstance that most of the fuel of Ireland 
is now imported, and consequently represents so much 
labour lost to the country, there is the certainty of a 
further serious commercial loss, which invariably results 
from the stagnation of other industries where a cou is 
not possessed of native fuel. Nor would the cheap uc- 
tion on a large scale of a good hard fuel from peat, either 
in a raw state or as charcoal, be unimportant to manufac- 
turers on this side the Channel. With the increasing 
demand for different descriptions of steel and superior 
qualities of iron comes the necessity for employing a 
greater proportion of fuel free from sulphur and phospho- 
rus, and although the compressed peat alluded to is not 
suited for blast furnace purposes, it is admirably acapted 
for every operation now performed in the reverberatory 
furnace, and would probably give a duty scarcely inferior 
to that of coal, whilst producing a flame of infinitely 
greater purity, if employed in the Siemens gas furnace. 
We have seen many samples of moulded peat, 
formed by so-called improvements on the wet mashing pro- 
cess employed in Holland, which would well stand 
a furnace blast; and amongst the failures in peat 
matters was one for the employment of this class 
of fuel in iron smelting, which was actually accomplished 
on a very small scale both in Ireland and in this country ; 
but no sooner were the furnaces lighted than the irremedi- 
able defect of the system caused their extinction. Excellent 
as was the fuel it shared the great drawback of common 
turf preparations, that of requiring long and slow air 
drying, with all its practical impossibilities of enormous 
space and the careful carrying and manipulation of many 
tons of water for every ton of fuel produced. It is from 
the fact that the system pursued at Derrylea (and fully 
described by us in connection with the visit of the Institu- 
tion of Mechanical Engineers to Ireland in 1865) dispenses 
altogether with prolonged air drying and careful handling, 
that we see in it a principle which will bear development to 
any extent that the demand for fuel may require; and 
although from the causes explained by Mr. Anderson it is 
at present in abeyance, it is really to be hoped that a manu- 
facture so perfect mechanically, and so nearly accomplished 
commercially, shall not be lost to a country needing above 
all others an increase of industrial activity. After the 
lamentable failures of so many attempts to accomplish one 
object we fear it would require too much faith in the 
theory of these being only the stepping stones to future 
success for capitalists now to come forward in aid of a 
system which would seem really to merit attention, and 
that the only hope of bringing the first establishment of 
this kind again into operation lies in the possibility of 
obtaining Government assistance, as suggutel t by the new 
President, a possibility which at first sight, and taking 
into consideration the traditional axioms by which the 
English executive is ruled, seems extremely remote. Never- 
theless there have been many works promoted in Ireland 
of far more questionable utility, and if the sums expended 
on those (such as some of the roads and drainage) which, 
good in themselves, were blunderingly carried out, were 
added together they would exhibit a total sufficient to extend 
timely aid to half a dozen such industries as that of which 
we are speaking if any others had equal claims on the 
national exchequer. We are far from advocating the 
principle of Government assistance of or interference in 
commercial enterprise. Nothing could be more dangerous 
to or incompatible with the proper management of the 
public purse; but there are instances in which manufac- 
tures that would never have been successful if left in 
private hands have been fostered into prosperity and great 
public benefit by Government assistance, and there are 
countries, such as Ireland and France, where energy for 
private undertakings exists to so small an extent in the 
national character that many industrial pursuits which 
would thrive in English or American hands would be 
nipped in the bud by the chilling influence of a tone of 
society altogether incapable of Anglo-Saxon enterprise. 


FUBLIC CONTRACTS, 

Tr is possible that, if we could get behind the scenes, we 
should find that Government boards are not more imma- 
culate than they were a hundred years ago ; and that the 
supposed freedom from spots is owing to improved modern 
processes for hiding them away. The name of a man’s 
banker being known, commissions more or less heavy can 
be paid in to his account ; influential officials may be con- 
stituted into secret, but neither silent nor sleeping, partners 
of contracting firms; shares in lucrative patents can be 
gently handed over to persons of imfluence ; and parlia- 
mentary government sometimes enables the severe critic 
of one year to be in the next subdued into the indirect 
but not the less powerful representative of a firm in the 
back-ground ; or even less delicate and more direct 
methods may be employed by the privileged onea It is a 
well known, indeed a notoriously known fact, recorded in 
the report of the 1857 Committee on Contracts, with regard 
to the late Mr. Somes, who died suddenly, that his exe- 
cutors found a memorandum in his desk empowering them 
to pay £30,000 to an Admiralty official at Somerset House 
—and it was paid. 

Another contract, the notorious Churchward job, was 
rescinded by a committee of the House of Commons, of 
which the late Mr. Cobden was chairman, on account of 
the thoroughly corrupt way in which it was obtained, 

We are far from wishing to add the following to such 
notorious instances; and, should the public do so, the 
officials concerned will only have themselves to blame for 
their strange reticence, 

An insignificant-looking sheet (No. 566) was published 
by Hansard this week, on the motion of Mr. Laird, M.P. 
It purports to give the return “of the cost of 
anchors, and moving chains, purchased for the Indian De- 





ent since 1865;’ and the order of the House further 
called for the production of the “ copy of any contract, spe- 
cification, or schedule of prices, sta whether any public 
competition was invited, and tenders duly advertised for in 
the usual manner.” In answer to this the following facts 
were graciously accorded to the public through the medium 
of Major-General T. T. Pears, the Military Secretary of 
the Military Department of the India Office. It appears 
that during the years 1865 and 1866 a sum not less 
than £88,538 17s. 3d. was expended for moorings in the 
Hoogly. At the bottom of this return is the modest little 
“ NB which we copy verbatim, and according to which it 
ap that “no contracts, specifications, or schedules of 
ding such supplies are in existence, and public 
competition was not invited” with regard to this consider- 
able expenditure. 

Therefore, during this last extravrdinary session of Par- 
liament, the members have been suddenly called together 
to vote two millions in a lump sum to this very Indian 
department, or to a department that complacently publishes 
to the world that, with regard to an expenditure of nearly 
£90,000 in two years, it can show “no contracts, speci- 
fications, or ellie of prices regarding such supplies,” 
and that “ public competition was not invited.” 

We would ask whether such a return is not an insult to 
the understanding of the House? To suppose for one 
minute that there are no vouchers, no invoices, no docu- 
ments that could supply the information really asked for— 
namely, the quantities and prices paid for these articles— 
is simply preposterous, The only other alternative is that 
the invoices have been destroyed or lost. This, strange as it 
may seem, is not an altogether impossible alternative, espe- 
cially when we remember the attempt made last session to 
penetrate the mysteries involved in the Admiralty contracts 
for exactly similar supplies. 

From 1841-2 to 1863, or during a period of some twenty 
years, a sum of £342,284 has been expended on anchors, 
and the prices paid for this work have been, according to 
Mr. Seely, not less than £170,000 over and above the real 
market value. 

There is also the further sum of £541,857 paid for cables, 
but at what price or rate per cwt. has never been revealed. 
An attempt was indeed made. A return was ordered on the 
12th of March last, “ of the net annual payments to Messrs. 
Brown, Lennox, and Co., under their chain cable contract, 
the gross amount charged each year, and the percentage of 
abatement deducted therefrom to be given; date of con- 
tract ; also the contract rate of abatement from the official 
schedule of prices, and the dates and particulars of any 
alteration made in such percentages without recourse being 
had to public tender.” This was, however, defeated by 
the Secretary of the Admiralty, who, without assigning any 
reason to the House, moved the above order “ be read and 
discharged.” How is it that, whenever this question of 
the prices of chain cables is brought up, we encounter a 
mysterious reticence } 


THE DURABILITY OF RAILS. 

We have no hesitation and some pleasure in stating 
that the result of a careful and extended inquiry made 
durimg the last few weeks in several important rail-pro- 
ducing districts has strengthened our opinions regarding 
the relative merits of steel and iron rails. Both in Staf- 
fordshire and the North the prevailing impression appears 
to be that the value of iron as a material for rails has 
been underrated, principally because thousands of tons of 
bars of the most inferior description have been made to 
supply companies who desired to obtain material for the 
repair of their permanent way at the smallest possible 
cost; acting, we presume, on the hope that if a few short 
and evil days could be tided over, matters would improve 
in time, so that fair prices could be paid to secure a good 
article. So much has been said in favour of steel and 
so little has been advanced in favour of iron, that we felt 
from the first that we undertook a difficult task when 
we reopened a question which was being rapidly and 
+ se J settled by the steel makers in their own way. 

or the moment we stood almost alone. Under such cir- 
cumstances it is not a little gratifying to receive indepen- 
dent testimony in favour of our expressed opinions. While 
ironmasters hold that they are quite able to supply rails 
of iron which will wear as well as steel, provided companies 
will pay for them, we find engineers, with of course certain 
exceptions, regarding steel with doubt, using it with hesi- 
tation, and ay resorting to its use at all because companies 
will not pay a proper price for iron rails, although they 
are satisfied to spend £13 per ton—some £2 of which goes 
for royalties—when invoked to open their purses in the 
magic name of steel, 

After all as the truth comes out we find that we 
are not singular in the opinions we have expressed, 
our views being partially or wholly endorsed by many 
able engineers. The first cost of steel is so excessive indeed, 
that it is extremely doubtful whether, except in limited 
districts, where the traflic is heavy in the fullest sense of 
the phrase, its use can possibly be justified, Mr. 
Bidder put this point of relative cost very neatly in the 
course of a discussion on a paper read by Mr. Rochussen 
before the Institution of Civil Engineers, in 1866. Mr. 
Bidder pointed out that, in such stations as Camden Town, 
the use of steel was advisable, but with the ordinary 
traffic it was doubtful whether steel rails at £12 or £13 
per ton should be used. Under ordinary work it might be 
assumed, he said, that an iron rail costing £8 per ton would 
last fourteen years, while a steel rail, to last three times as 
long, would eost £12. In that case there would be left 
£4 as the difference in price. Mr, Bidder further showed 
that the result at the end of fourteen years would be this: 
the iron vail would be worn out, but there would be £4 
in hand, which, at 5 per cent. compound interest, repre- 
sented £8; and further, there would be the old rails, 
worth £4 per ton; and thus, with the new rails and £4, 
the process might be repeated ad infinitum. When steel 
rails had to be re at the end of forty-two year: 
there would be no in hand, but the old rails cou 
mage: a mannan sethatey “so that there would be a 
oss of £4 in one case against a gain of £4 in the other.’ 


Mr. Bidder then pointed out. that, taking fourteen years 
as the age of iron rails costing £8 per ton, nothing but 
loss could ensue from the use of steel at £12; but for 
traffic which would wear iron out in less than fourteen 
years steel would be the proper thing. In this last state- 
ment Mr. Bidder was not quite correct, because it is 
evident that if the traffic was so + that iron would 
not last fourteen years, steel would not last forty-two 


years. 

We have still more recent testimony in favour of iron 
rails in Captain Tyler’s report on the condition and pro- 
spects of the Grand Trunk Railway of Canada, just 
printed. Captain Tyler was invited, — by the 
directors of the company to visit Canada and report on 
the position and prospects of their undertaking. The 
little volume containing this report has just reached 
us, through the courtesy of Captain Tyler, and we 
are therefore unable to speak as fully as we could 
wish of its contents. The following extract, how- 
ever, will show that the views held by Captain Tyler 
and by ourselves as to the causes which have led to the 
adoption of steel rails, and as to their merits as compared 
with iron, are in many respects absolutely identical, while 
in ‘more than one apn statements regarding the dura- 
bility of the older es of rails, contained in our last 
ae, are fully endorsed. The value of Captain 
Tyler’s opinion is indisputable, and we call particular 
attention to the passages which we have italicised. The 
entire extract is very interesting as showing what a fairly 
good iron rail is capable under the most adverse circum- 
stances :— 

“This question of joint fastenings is, as affecting the 
life of the rails, of greater importance in an economical 
point of view than might appear at first sight ; but that 
of the quality and suitability of the rails themselves is 
still more serious. The difficulty of obtaining durable 
rails of iron has of late years been very generally felt, 
and has induced an outery for steel rails in quarters 
where it would not otherwise have been heard. Much 
trouble has resulted, and much expense been incurred, for 
the want of rails of good quality in England, and still 
more in the United States and in Canada. The heavier 
rails laid down of late years in the United Kingdom have, 
in some cases, been outlasted by the lighter rails of 
mp me years. The climate of Canada—severe as it is 
or four or five months every year—has been made to bear 
more than its share of blame for the failure of rails that 
would not have been durable in any climate. And in 
Canada, as elsewhere, after the failure, from lamination, 
of steel-headed rails, it has been considered that it would 
be better economy in the end to lay down steel rails than 
to continue to use iron with such lamentable results. The 
number of fractured rails (already referred to), and the 
softness of some of the rails laid in the track, of late 
years, have, indeed, been sufficient to induce everyone con- 
cerned to desire a change of some description, and almost 
to create a panic as to the effect of the climate. 

“ But I have, after careful inspection and inquiry, become 
convinced that iron rails of appropriate form, of suitable 
and reasonably good quality, and of sufficient hardness in 
the heads, may be made to last on most parts of the main 
line for fifteen years, and on the average of the Grand 
Trunk Railway for very much more. There are, in fact, 
rails now in the track which have carried a heavy traftic 
for periods varying from ten up to even twenty years, in 
spite of every disadvantage. As I have already stated, 
their section was weak, their quality too often inferior, 
their joint-fastenings bad, the sleepers often further apart 
than at present, and the ballasting defective. Their 
durability has, under these adverse circumstances, been in 
some cases extraordinary. Good iron rails, of stronger 
form, on sleepers 2ft. to 2ft. Gin. apart, in good ballast, 
with well fished joints, and well maintained, must give a 
still better result. The real question to be solved, as far 
as new rails are concerned, is how to obtain suitable 
material from the manufacturers. In the case of re-rolled 
rails it is necessary to provide for the heads an iron which 
shall be suthciently hard, and shall unite with that quality 
good welding to the remainder of the pile. I do not 
anticipate any difficulty in the latter case when once the 
precise requirement is well understood. The best chance 
of procuring new rails of superior quality lies probably in 
insisting on @ longer term of guarantee for the rails sup- 
plied, in employing the most reliable manufacturers, and 
in paying @ price commensurate with the value of the 
article. No manufacturer need have any fear of prolong- 
ing the guarantee to seven or even ten years if he only 
furnish a suitable rail ; and in order that there may be no 
doubt as to what is required, I have caused a number of 
samples to be taken from various parts of the track and 
forwarded to England, showing in sections of fracture 
those qualities which have failed most completely, and 
those which have best withstood the climate and the traffic. 
They comprise specimens of 1 rail and 9 rail, which have 
been in use for twenty years. Some of the Coalbrookdale 
iron between Montreal and Lachine, which has been in 
the track for that period, will probably last five years 
longer.” 








A GREAT reduction of wages is about to take place at the various 
iron works in South Wales. In some places where works are closed 
there is great distress. The men appear willing to submit to the 
eduction rather than strike. 

A Quick VoyaGce.—The North American Steamship Company’s 
steamship Nevada, Captain John B. Kelly, arrived safely at 
Panama on the 21st inst., her running time from New York being 
forty-three days and five hours, consuming regularly twenty-five 
tons of anthracite coal, according to schedule, She made suc- 
cessive runs of 240 to 287 miles per day with this fuel, with 17 lb, 
to 181b. of steam pressure, to which she was limited. The running 
time is nevertheless the shortest on record from New York to 
Panama, a distance of 11,059 miles, stopping once at Lota, Ch 
to take in coal. The Nevada encountered a furious gale of win 
two days out from New York, when heavily laden with coal. 
Captain Kelly writes :—‘‘ The steamer handled remarkably well in 
the gale, and came out of it without damage to steamer or 
engines.” The Nevada will wait at Panama for the Nebraska’s 





assengers, ag advertised, which left New York for California on 
the 25th ult, 
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In engineering, as well as in other professions, there are 
two principal classes or distinctions of members. The one 
devote their time and energies to theoretical science 
almost altogether, the other evince a decided predi- 
lection for the practical de ents. We do not 
mean to assert that the theoretical engineer is altogether 
unpractical, or the practical engineer totally unacquainted 
with theory; but we maintain that, according to the 
peculiar bias of his mind, and his natural tastes and 
ability, so will he show a preference for one or the other 
of the two branches. Accident may undoubtedly con- 
tribute towards retarding or accelerating his progress, but 
neither accident nor chance, if we may use the term, will 
ever induce the man with one particular turn of mind to 
adopt, con amore, the path essentially belonging to an 
intellect of a different order. That a certain amount of 
scientific knowledge and education should be required 
before a person can become a member of a recognised pro- 
fession, is just and rational, and that engineering forms 
a most unhappy exception, is as unlucky as undeni- 
able. It is gratifying, Cosme to observe that there is a 
tendency towardsestablishing some rubicon, some boundary, 
which must be d in order to constitute an engineer. 
We may ated en passant, that we trust this good 
intention will be carried out. It matters little or nothing 
what the sine gud non may be: Whether it be obtained 
by ing an examination; by simply paying for a diploma 
under certain conditions; by merely eating through the 
door, as in the legal profession, or by any combination of 
those methods, is of not so much consequence as the 
absolute necessity of establishing some criterion whereby to 
judge of the validity of the title of a member of the 
profession. Returning to our more immediate subject, 
it is manifest that the author of the volume upon 
our table belonged exclusively, and devoted bimself 
mainly to the theoretical branches of engineering. And 
fortunate for his confréres and successors that he did 
so, for they. were in consequence enabled to avail them- 
selves of labours, which produced valuable fruit at the 
very time when it was most required—in the infancy of 
steam locomotion. It is true that for men like Pro- 
fessor Barlow no lofty viaduct crosses the pathless valley, 
no iron structure spans intervening straits, bearing the 
impress of their names as an epitaph, no stately lighthouse 
rears its symmetrical proportions in defiance of the fury of 
the tempest and the blast of the hurricane, but, neverthe- 
less, their works live after them. They may say with the 
poet, “exagi monumentum ere perennius.” Smeaton’s 
masterpiece might be swept into the relentless waves to- 
morrow, but the recorded results of scientific experiment 
and the diffusion of knowledge no waves—not even those 
of time—can destroy. 

It is scarcely necessary for us to make any comment 
upon the first portion of the new volume, which treats upon 
the “strength of timber.” Valuable alike to the student, 
tyro, and experienced practitioner, it will always rank in 

uture, as it has hitherto done, as the standard treatise 
upon that particular subject. We regret we cannot say so 
much for the succeeding chapter. It is very brief, and 
relates to the transverse strengths of brick, stone, and 
cement. To assert that “there are but few cases in which 
it is important to know the transverse strength of the 
above materials” is ina t measure true, but the case 
is very different respecting either their crushing or bearing 
strength, and it would certainly have rendered this chapter 
more valuable, had the results of the extensive and impor- 
tant series of experiments upon the strength of cement, 
undertakeng im connection with the main drainage works, 
been appended toit, A point that is continually lost sight 
of, and which we have alluded to previously in our reviews 
of new editions, is that it is not sufficient for the re-issue 
of a work simply to reproduce the contents of its predeces- 
sor. A new edition of 1867 little or no advan- 
tage over that published nearly twenty years ago, unless it 
brings down the subjects upon which it professes to treat 
to the present date. This certainly not been accom- 
plished in the chapter we quote. In the section relating to 
cast iron, care has been taken to avoid similar criticism, as, 
in addition to the original text, the experiments on the 
tranaverse strength of cast iron of various sections by the 
well-known authority, Hodgkinson, are introduced. Since 
these experiments were carried out—which resulted in the 
discovery and determination of the proper relative propor- 
tions of the upper and lower flanges of cast iron beams and 
girders, objections have been raised to their accuracy. 
The proportion arrived at by Mr. Hodgkinson was that 
the bottom flange should be to the top in the ratio of 6 to 1. 
This is now considered rather too high, and was obtained 
upon the assumption that the strength of the web was ni/, 
and that it merely served the purpose of retaining the 
flanges at a constant distance apart. Were it possible in 
practice to cast girders so that the webs should 
this thickness and strength and no more, calculations 
based upon Mr. Hodgkinson’s formula would hold in both 
theory and practice. But it is well known that the re- 
quirements of the foundry will not admit of so nice an 
approximation; and, since the thickness of the web must 
enter into the strength of the entire beam, it ought not to 





be neglected in the calculation. Again, as it is difficult to 
ascertain what is the exact thickness of web requisite in 
ip say ores girder to _ only poll ya assumed 

experimenter, an. m his form hich 
byt enpeienir any dpartar nwt 


ple and easy lication, is attended with 
great uncertai Until some more reliable information 
is obtained we 


ould unhesitatingly calculate and propor- 
ee So steeege cast iron beams by pny ane 
deduced by Mr. Hodgki more especially since, if it 
does err, it errs upon side of safety. This latter con- 
sideration, where a material notoriously so treacherous 
as cast iron is concerned, should not be disregarded. 

The original contents of the professor’s work have been 
much enhanced in value by the additions annexed to the 
portion embracing the subjects of ht iron and steel, 
and embodying the experiments of Dr. Fairbairn and Mr. 
Kirkaldy. This latter gentleman, we need hardly remind 
our readers, has undertaken the most recent and com- 
plete series of experiments upon these materials, It 
should be remarked here that the employment of 
cells in the ~~ of girders is now of very rare 
occurrence, and that practice has amply demonstrated 
that there is not the slightest necessity for using 
them in even the largest girders. In many of the early 
ee of girders, particularly those designed by Dr. 

airbairn, they were introduced into girders having a 
span of the limited dimensions of 60ft., but experience 
has since proved that this fear of the top flange buckling 
under the compressive strain brought upon it, was quite 
unfounded. One example is given of the experimental 
fracture of a lattice girder which is calculated to produce 
a very unfair impression respecting the advantages of that 
poe type of construction. The constant deduced 
rom the experiment is 67°3, whereas every engineer is 
well aware that for a properly-constructed lattice girder 
that quantity may be safely taken at 72 or 75, accordingly 
as the girder is more or less rigid. That so low a constant 
should be obtained is not surprising, for tlie girder selected 
is by no means a well-designed specimen. It rather 
resembles, as it really is, one of the older forms of 
lattice girders, before the principles governing their 
strength were fully investigated. The angle irons con- 
necting the side plates with the horizontal top and bottom 
ones are totally disproportionate in area to the rest of the 
flanges; the diagonal bars are all of the same scantling, 
and, what would now be altogether inexplicable, the T-iron 
diagonal bars are placed in the position of the ties, and 
plain bars made to do the duty of the struts. Under these 
circumstances it is no wonder that the girder failed with a 
comparatively small breaking weight. Bearing in mind 
that a conclusion deduced from imperfect premises is also 
imperfect, and that a false datum to calculate upon is 
infinitely worse than none at all, we are somewhat sur- 
prised that so unsatisfactory an example should have been 
permitted to be put forward, the rather as there are 
abundance of more modern designs to select from. 
Interesting as the “ Miscellaneous Experiments Connected 
with Rails and Railways” are, they are’a little out of 
date, and their practical utility is not quite obvious. 

While the conditions affecting a structure subjected 
to the effects of a static load can be accurately deter- 
mined, it must be acknowledged that the same certainty 
has not been attained to respecting the action of a 
dynamical weight. There is always a little anxiety attend- 
ing the testing of a railway bridge, when it is first sub- 
mitted to the ordeal of a heavy rolling load. The engineer 
entertains not the slightest doubt as to its absolute 
strength, but intently watches its behaviour under the 
varying circumstances of the test, and does not feel 
relieved from his grave responsibility until the deflection 
has been found to be within the proper limits. It is the 
rolling load that constitutes the stumbling block against 
the adoption for railway purposes of many hitherto untried 
systems of bridge construction. It was the death of the 
suspension principle, and has virtually negatived the em- 
ployment of cast iron for large girders, A very common 
method of allowing for its action in bridges is to design for 
a static load, and give a surplus of strength to resist the 
force of impact. This plan is both dangerous and erro- 
neous. A rolling load certainly brings an increase of strain 
upon certain parts of a girder, but not upon all. Many 
portions of a girder undergo their maximum strain when 
they are uniformly loaded with astatic weight, and receive 
no increase by the passage of a dynamical force. This 
interesting subject is ably discussed in the appendix to the 
present volume, by the Rev. Professor Willis, and the 
results of actual trials upon existing railway bridges 
recorded therein. With the exception of the want of order 
in the distribution of some of the new matter, for which 
the editor apologises in the preface, and which is of no 
material consequence, Mr. Humber fully sustains the 
reputation he has uired as a compiler of engineerin 
literature. The plates and lithographs are well execu 
and the various formule and equations distinctly separated 
from the text, a detail that is frequently not sufficiently 
attended to in bringing out professional scientific works. 





HARRISON'S METHOD OF CLEANING THE 
BOTTOMS OF IRON SHIPS AFLOAT. 


THE accompanying engravings illustrate two ingenious machines 
now on t in the royal pp Ann this purpose. They are the 
inventions of Mr. Harrison, of Li , eee whose previous plan for 
cleaning iron ships has already been favourably known. These ma- 
chines were first tried some months ago in Portsmouth harbour on 
board of H.M. ironclad Valiant, and the results pronounced satisfac- 
tory. Since then they have been in use some of the other 
ironclads and have been found to answer. great has been the 
difficulty hitherto of keeping the bottoms of iron vessels free 
from an incrustation of shellfish and seaweed that they could not 
be sent into southern latitudes with any hope that they would 
continue in a sailing condition longer than six or eight months. 
Paints and com 


this, but ap to the time entirely without success. 
Me» of this important 


in the management of iron vessels of every description. The 
machines in -_ may be shortly described as two sledges, 
which are made to travel between fixed points—fore and aft along 
the bottom or side of the ship. These fixed points may be so 
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Fig. 1 shows one \form of this kind of sledge, in which 2 is the 
side of the frame, n, the blades working on the pins 0; the rod 
between the pair being p. The blades rise and fall alternately as 
the machine is hauled fore and aft, and i is the jackstay to bind 
the machine to the ship, and g is the hauling rope. In the other 
sledge, Fig. 2, is fixed a revolving brush, which is made to 
rotate in the contrary direction to that in which the sledge is 
being drawn, thus giving considerable power in remeving anything 
from the surface over which it travels. For this purpose the 
jackstay, in passing through the machine, takes a turn round the 
axis of the brush, causing it to rapidly rotate as the frame is being 
drawn fore and aft. It also turns in a contrary direction. 

The brush is used when it is n to remove only seaweed, 
grass, and mussels from the vessel; but when barnacles and the shell- 
fish of the South Seas adhere to the bottom, it is then necessary to 
use the scrapers, as the brush would not have sufficient power. 

The tackle used for both is the same, and consists simply of two 
ropes running fore and aft and two round the ship; one of the fore 
and aft ropes is employed to bind the sledge to the bottom of the 
vessel, so that it cannot get away from its work, and the other to 
haul the machine itself back. 








For several months past all work on wooden ships at Chatham 
» has been suspended, the only ships building being those 
of iron. 

DEPARTMENT RAILWAYS IN FrancE.—The following particulars 
communicated by the engineers of the railway from IMarners to St. 
Calais vid Conerré (Sarthe), will give an idea of what is meant by a 
department, or local interest railway, in F:ance:— Gauge 1*44 metres, 
same as for trunk lines ; weight of rail, 30 kilogrammes per metre 
run (Vignoles’ section); length, 75 kilometres; maximum gradient, 
0°015 ; minimum radius of curves, 300 metres ; estima’ cost per 
kilometre, 110,000f. The rails will be of wrought iron, the sleepers 
of Bayonne pine (Pin des Landes), The engineers expect to keep 
within the estimate, which includes the rolling stock. All the 
surveys, construction, plant, and stock, will be supplied by special 
and separate contractors, a limited number being admitted to 
tender. The engineers are now ——— the surveys and esti- 
mates. There are many railways of this type projected, but few 
are pushed forward with activity. 


How Expiosions Occur—Conviction oF MINERS FOR IM- 
PROPERLY USING-SAFETY Lamps.—The frequent explosions in the 
South Yorkshire districts seem to have awakened a vigorous in- 
spection with regard to safety lamps. At the Barnsley Court- 
house on Wednesday, no less than three separate cases against 
miners were heard for the above offence. The first was st a 
young man named John Bolton, who worked with a safety in 
a damaged state, at the Mount Osbourne ag | thereby offending 
against the 33rd rule in use at the collieries. It was shown that 
the man was driving a nail into a piece of wood when the pick 
went right through the gauze. In the second case a young lad 
named , A Taylor was charged with being found in the same pit 
with his lamp unlocked. This charge was also clearly proved, but 
as both the defendants had not previously offended and promised 
to be more careful for the future they were simply ordered to pay 
the costs. The third case was avery serious one, The defendant 
William Broomwich, a miner, was charged with being found ina 
part of the Woolley colliery, other than his working place. It 
appeared according to the evidence that the man was at work on 
the morning of tbe 11th inst. in the above colliery, when he stated 
he was ill, and started to go out. Nothing was heard of him until 
night when he was missing, and it being known that he had not 
come up the shaft a search was made, which was unsuccessful until 
Thursday evening, when he was found laid awake in a hole with his 


lamp and a pipe, although both were out: it is thought he had gone 
there to smoke, The bench took a serious view of the case, and 
committed the defendant to prison for three months with hard 


bour. 


Tue Mup BANK AT THE SEWERS OUTFALL IN THE THAMES. —Tho 
Board of Conservancy have sent a report from their engineer on 
this subject to the of Works, who have also received a 
report from their own officers on the subject. Mr. 8. W. Leach 
states that the deposit of mud has already been very extensive, a 
bank of the depth of fully 7ft. having formed near the sout! 
outfall; while a still greater accumulation appears near 
northern outfall. Mr. Leach adds it is remarkable that 
accumulation has occurred some distance from the 
upper side, and the character of the mud shows c 
wens it come. It has always been put forth 
the main drainage scheme that the di of the se 
be so m ed, with reference to the flowing tide, that i 
not be carried up the stream. ‘The i i 


es occurring where 
comme fo chew Chet She prociion wanes See tose 
ing out the contents of the sewers late in Tame 
in the flood tide, must have been adopted to a i le 
Mr. Bazalgette has also gone into the subject, and arrives 
different conclusion. He states that between the points 
a distance of about 2} miles—it would appear that the 
increased in some between the years 1864-7 to the 
and in others had decreased t 
about 60,000 cubic 
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COLLIERIES AND IRONSTONE MINES— 
INSPECTORS’ REPORTS. 


No. II. 

In Mr. Atkinson’s upon the South Durham inspection 
district prominent mention is made of the ventilating fan invented 
ey Sa. < Air additional to that 
which could be procured by means of one furnace and the occa- 
sional use of some coke ovens—suppl together 20,520 cubic 
feet per minute—and 7000 cubic feet supplied by a second furnace, 
was required in the workings of Hutton seam at Pelton 
Colliery, where there were two working shafts and the engine 
shaft acting as downcasts, and the furnace pit, with its two 
furnaces, acting as an upcast, and where the shafts were each 
about 57 fathoms. This was especially requisite when a sinking 
was made to the Busty Bank seam by two independent shafts, 
which had no except for ventilation, with the then 
working pits of the Hutton seam. The Hutton seam workings, 
and the exploring places in the Busty Bank seam, were ventilated 
with the two furnaces in the Hutton seam. Additional attention 
to the ventilation had enabled the colliery viewer to get in the 
Hutton seam a principal ventilating current of 21,450 cubic feet 
= minute, and in the Busty seam a current of 11,000 cubic feet. 

fore air, however, was required to efficiently ventilate both the 
Hutton and the Busty seams, and this it was clear must be 
obtained from additional venti = | wer. Inasmuch as only 
7000ft. was obtained from the second furnace it seemed useless to 
adda third. A conference took place with Mr. Atkinson, and he 
recommended M, Guibal’s fan. An agreement was made with the 
inventor. One condition of it was that it should be of such power 
as to extract 100,000 cubic feet of air through the workings of the 
7 per minute, when subjected to a fractional resistance 
equivalent to 3in. of water. In other words, the fan was to 
extract 100,000 cubic feet per minute when subjected to an aggre- 
gateresistance represented by a column of water Jin. high, or 15‘t4lb. 
per square foot. The fan, 30ft. diameter and 10ft. in breadth, 
was started on the 21st of October, 1865. Before M. Guibal was 
entitled to his money for it the fan was to demonstrate its 
capability of extracting the 100,000ft. By keeping the motion of 
the fan as nearly uniform as possible at sixty-four revolutions per 
minute, there was obtained a water gauge of 2hin., 98,488 cubic 
feet of air per minute as an average main ventilating current, and 
with water gauges varying from 2jin. to 3in. from 91,000 as a 
minimum to 106,000 cubic feet as a maximum per minute. 
Before, however, finally adopting the fan as the ventilating power 
for both seams some experiments were made with the two furnaces. 
It was found that with a water gauge of nine-tenths of an inch, 
which was about the highest that the furnaces could produce, the 
main current in the Hutton seam was only about 31,720 cubic feet 
per minute, and that when the small ventilation of the Busty 
Bank seam was shut off and the two furnaces limited to the 
Hutton seam merely, not more than 35,245 cubic feet per minute 
as @ maximum could be exhausted. This, as may be imagined, 
determined the proprietors to adapt the fan to work both the 
Hutton and the Busty pits. From the depth and nature of the 
workings the ventilating column there was so small that the fan 
was peculiarly applicable. In the Busty seam there is one down- 
cast shaft, 10}ft. in diameter, and one upcast. After the fan was 
applied as the chief ventilating power of the colliery it was ascer- 
tained that 44,255 cubic feet of air per minute was got into the 
Hutton seam and 21,700 into the Busty. There were regulators 
for the different air splits in the Busty seam, and by enlarging or 
contracting these the managers augmented or diminished their 
ventilating currents in the several in-byways, and as the Busty 
Bank seam ways extended they from time to time added to their 
air currents. This they could do with ease, for they possessed by 
the regulators the most perfect control over the quantity. The 
workings in the Busty Bank seam are divided into two districts, 
the north and the south. In the latter they are comprised within 
an area of seven acres, whilst in the north they do not exceed four. 
The fan continues constantly at work, being stopped only on 
Sunday mornings for a short time to determine that allt the fittings 
are complete; and when the machinery belonging to it is oiled 
three or four times a day its motion is not stopped, but only its 


velocity reduced. 

Fans are at work in different of the kingdom, and in the 
South Durham there is Dne at Elswick, and another at Tursdale 
collieries. These were in motion before M. Guibal’s fan was put 
up, and they had been examined before the latter was adopted at 
the Pelton a 

The success of the working of this fan is the more important at 
the present time when accidents from explosions are shown to have 
been increasing with such painful rapidity, and colliery proprietors 
and viewers who are experiencing difficulty in the ventilating of 
their pits, to which fans can be employed, would evidently do well 
to make themselves familiar with what has been done at the 
Pelton Colliery. Yet even the very admirable condition of the 
ventilation in that colliery which has resulted from the use of the 
fan there has not, as we showed in our first article, prevented an 
explosion, no fewer than twenty-four lives having been lost by the 
accident on the 31st October Jast year. The proprietors of the 
colliery and Mr. Armstrong, their manager, have, however, this 
great satisfaction, that that accident cannot be traced to a want of 
sufficient ventilation. It points, so long as the present methods 
of lighting coal mines are continued, to the necessity for an im- 
proved lamp. 

Upon this subject Mr. Brough in his report says :—“‘In this 
kingdom it has been often stated that in mines liable to sudden 
outbursts of gas no lamp can be so thoroughly relied on as the 
‘Stephenson.’ If this be so, its use should be insisted on. It 
may be added that the very condition that requires the agency of 
an approximately true safety lamp demands also that blasting 
with gunpowder should be entirely done away with.” 

In future legislation heavier restrictions will have to be placed 
upon the very dangerous practice now adopted by workpeople in 
mines where they have a long distance to travel from their stalls 
to the shafts rising upon the tubs. In the South Durham dis- 
trict the accidents from this cause were more than usually 
numerous last year. Forty persons were killed by miscellaneous 
accidents underground in that district, and their deaths arose in 
great part from this practice. The average of deaths from this 
cause per year, during the preceding four years, was not more than 
twenty-three. As many as five persons were killed by one acci- 
dent, owing to the train upon which they were riding being run 
into by tubs from another way. 
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The excess of accidents in the North Wales district Mr. Higson 
attributes in some degree to mis-management, disregarding esta- 
blished regulations, i ion, and reckless on 
the part of the workpeople. This inspector attributes much of 
this state of things to workmen’s associations. He says that the 
employment of persons not accustomed to waiegeeunl yur 
in a great measure been forced upon mine owners by the strictness 
of the men to the rules and regulations of the trade union, by which 
the wor! le have now obtained more than formerly for doing less 
work. For the purpose, therefore, of mainta e out turn of 
coal, and of supplying the gradually increasing d, employ. 
ment in one capacity or another has been found for almost every 
applicant. And he adds, ‘It is, however, much to be regretted 
that while the improved circumstances of the miners is jicuous 
throughout the district, they are not as a fule so careful of them- 
selves nor so controllable as they were in less prosperous timés.” The 
accidents in his district Mr. Higson thus classifics:—Forty vty 
the disobedience and carlessness of the deceased; fifty-two by 
accidents beyond control; and fifty-nine under circumstances of a 
different character, a = which he was of opinion might by 
better management have been prevented. —_ . 

In the counties of Derby, Nottingham, Leicester, and Warwick 
there has been a decrease of deaths, though an increase of coal 
worked. In 1865 the coal won in those four counties amounted 
to 7,575,000 tons, and the number of lives lost to ~o ee or 
one death to about 92,383 tons; whilst last year the worked 
was 7,600,000 tons, and the lives lost fifty-eight, or one death to 
every 131,034 tons of coal, which, Mr. Evans, the inspector of the 
district, remarks, will compare favourably with most other districts 
of England. Every colliery in Mr. Evans’ district is now, he 
believes, provided with two or more means of ‘‘ingress and egress,” 
and in that respect the Act of Parliament 25 and 26 Vict., cap. 79, 
is fully carried out there. Mr. Evans, too, has had mine owners 
or managers fined in the past year. One of these was mulcted in 
a penalty of £10 for not giving the inspector notice of a fatal 
accident. The money was given to the widow of the man that was 
killed by the accident. Mr. Evans would like to see Lord Camp- 
bell’s Act made so as to be within the reach of the friends of any 

rson injured, and when any violation of the rules can be brought 
as to the owner or agent, substantial compensation be paid by 
them. 

In his report upon the accidents in the south-western district 
Mr. Brough dwells with the manly indignation, which every one 
who has the pleasure of his acquaintance would know beforehand 
his report would contain, upon the state of things which 
scandalised our civilisation in June last year, when a young 
woman was killed by a fall of stone in an ironstone mine 
belonging to the Nantyglo proprietors at Tredegar, in Monmouth- 
shire. Mr. Brough speaks of the accident as “* frightfully shock- 
ing as it is extremely rare,” and then goes on to observe that 
‘notwithstanding all that legislation has done, the deliberate 
manner in which an Act of Parliament was set at defiance cannot 
be otherwise designated than as disgraceful.” The deceased and 
another girl had been employed by an under contractor, ‘‘ because,” 
the fellow admitted, ‘‘ their labour was cheaper than that of men.” 
This man and the contractor over him were both proceeded against 
before the magistrates, and whilst the first was fined £5 the latter 
was dismissed. This, however, has not altered Mr. Brough’s 
view of the relation he bore to that offence. The inspector, after 
showing that he was the overman as well as the chief contractor, 
says, ‘‘ Hence, at. the time, and now, in my opinion, he was the 
chief offender.” It is satisfactory to be able to note that the 
offence was not lightly regard in the district in which it 
occurred. Mr. Brough says, “‘ the condition of the poor creature, 
though an unmarried woman, and other circumstances connected 
with the affair, had produced, as may well be supposed, a sensa- 
tion of indignation and disgust throughout the entire neighbour- 
hood.” “Amongst the many valuable suggestions which Mr. 
Brough’s report contains, he recommends the adoption of the 
“long wall’ oo of —-= coal, on account not only of 
its tending to decrease the number of accidents from falls, but also 
because it results in the bringing away of more mineral than is 
possible in the “‘ pillar and stall” method, He admits, however, 
that it is a ‘“‘ vexed question.” ‘* Every reason,” he says, “‘ exists 
for not sacrificing even the smallest portion of our underground 
supply.” He then adverts to the ‘‘extraordinary waste of coal 
even after it is gotten by severe labour, danger, and expense; its 
clumsy treatment in manufacturing processes, in the generation 
of steam, and in domestic consumption.” He has never ceased to 
point out, he says, that in a set of drill tools for blasting purposes 
there are one or two tools (needle or pricker, for example) that 
should be made of copper instead of steel. Proper tools and efficient 
fuses would, he remarks, go a long way to prevent the “frightful 
number of deaths, the loss of sight, and the blowing away of 
limbs, that take place in q’ of p ture explosion of 
shots, or by delay in the due time of their ee 

In the South Staffordshire and Worcestershire division, of which 
Mr. J. P. Baker is the inspector, there were 109 deaths last year, 
an increase of eighteen upon 1865, but below the annual average of 
the five previous years. Of the total of 109 the inspector believes 
that forty-five were preventible. This ‘waste of human life ” 
Mr. Baker does not hesitate to attribute to three causes :— 
first, to the ‘“‘neglect of owners and agents to comply 
with the provisions of the law, and their unwillingness to 
adopt certain precautionary measures; secondly, to the non- 
observance of the charter-masters and other persons em- 
ployed; and, lastly, to indifference to danger and disregard of 
the colliery regulations on the part of many of the unfortunate 
persons themselves. The inspector appears to be working with a 
will to d the inst: in which the general and special 
rules of his district are infringed. He shows that during the last 
six years penalties have been imposed ‘‘on the owners, agents, 
charter-masters, and workmen of the collieries in this district, 
amounting to about £568;”" of this sum £77 2s. was inflicted last 
year. The amount annually imposed as fines in Mr. Baker’s dis- 
trict, we have his authority for saying, ‘‘ probably equals, if not 
exceeds, one-half of the amount of the penalties imposed in all the 











Mr. Dickinson has not forgotten the fact that there are off 
which managers may commit. His report, which relates to 
the East Lancashire or Manchester district, contains a list of five 
cases in which such persons have been fined in sums averaging 
from £2 to £5. The highest penalty was imposed because in one 
case a boy under the prescri employed without a certi- 


ficate, and in another because a place in which there was fire-damp | 


" 


was not properly fenced off. Owing to that last 





other i districts put together.” This does not arise from 
the proportionate quantity of coal mined in the district, for we see 
that last the weight of the year’s produce was 10,300,000 tons, 
of 2240 Ib. to the ton; but it may in some part be due to the 
ter number of pit shafts and pits that are to be found in 
uth Staffordshire as compared with some other districts. The 
collieries under Mr. Baker’s inspection number 544, a considerable 
ber of which are not, however, in operation, and many of them 





some 


eight persons were killed and sixteen others injured. The accident | 

their | 
e bursting | 
of a steam boiler at the Towneley Colliery, by which two ae | 


did not, however, happen until two of the colliers o 
safety lamps. Mr. Dickinson also draws attention to 


were killed; the boiler was only a small one and had a portable 


engine attached. It was considered defective in having no mouth- | 


piece to strengthen the manhole. 
rigid screw instead of a weight to depend upon, andi had been 
set by @ steam gauge ins of upon its own merits, and was 
cogently working at a pressure nearly 150 1b. to the square inch 
instead of eighty, as intended. The gas, which is known as white 
damp, and is occasionally met with when a pit is on fire and after 
gunpowder has been fired in a close place, to the death of three 


men in the Union pit of the Cliviger C . The vapour was 
by 0 part of the untae heaving talnee loo dectun the aichs 


The safety valve also had a 


generated 
at an underground steam boiler, When the men went down in 
the morning they smelt the gas, but as it neither put out their 


partially or nearly exhausted; but within the boundaries of these 
collieries there are ‘‘ thousands of pit shafts of various depths, 
“— a pair of shafts to seventy in a colliery.” 

r. Wales, in referring to the 120 deaths in coal and ten in stone 
mines in his district (South Wales) in 1866, says :—‘‘ When it is 
borne in mind that the working of many of the South Wales veins 
of coal is attended with great from their being so heavil 
charged with inflammable and constantly liable to be given 
suddenly, together with lead roofs, it cannot, I think, be 
said that the results of the past year are unsatisfactory.” Whilst 
in this — ye - pointing unintentionally to what was probably 
the cause of danger at the Fearndale Colliery, Mr. Wales, it may 
be r bly pr 4 voy- Fy: to have in his next 
sszert to opal, 00 he wi bo oat we > Gem, & odate 

in his district Se aan of satisfactory, in relation to 
the result of the wor the Mines Inspection Act there, in 
diminishing the loss of life amongst the miners, 








In the eastern district of Scotland Mr. Ralph Moore shows a 
decrease in the Le any of wie ma age ee 
stone mines, name! from -two -€ an eves 
that in Sootiand the ath rate i les in Belg 


roof, 

We conclude our epitome by noting what are oo nana ms of 
the inspectors, gana to oo. as to future legislation 
for the more effectual inspection of the collieries in their several 
districts. Mr. Dickinson repeats that inspectors should not act 
as the viewers or of the collieries, but be in the districts 
that matters may be referred to them. He believes that anything 
that may be found wanting in the present Act may be supplied by 
al the ial rules; but the system of working is not com- 

rised in the the believe it is—then additional 
[egislation appears to be essential, for the matter is one of great 
oa the ing of the Barnsley bed of coal. Mr. 

igson suggests that if it is intended to make further regulation 
and enlarge the means of inspection, then that young men such as 
those who are annually passing examination at the School of 
Mines, or who have uated at one of the universities, or who 
have served an apprenticeship as viewer or mining engineer, should 
be appointed to act under his superior officer, Mr.-Evans says, 
possibly the districts might be re-arranged with advantage, and 
the appointment of an assistant to each inspector would relieve 
him of some work he might depute to another. Mr. Wynne writes, 
‘* What is far more likely to prevent serious accidents than more 
seagate is the appointment of efficient managers at every 
colliery, so that the mines and miners may be as well looked after 
as if an inspector were resident on the mine. Without this acci- 
dents will occur.” Mr. Brough’s utterances upon this subject are 
the more weighty because of their iar significance at the 

resent time. In the closing paragraph of his report he writes, ‘‘It 
Soonmes my duty to state that those Acts of Parliament which have 
already been passed greatly ameliorate the condition of safety and 
healthfulness to the coal miner; but the recurrence at no remote 
period of time of astounding catastrophes brings me more and more 
to the opinion that additional measures of legislation will be of 
still further value and use, and that an increase and extension of 
inspection will be the best means of keeping within bounds those 
calamities that cannot have other than most startling and painful 
effect upon the whole and entire nation. Mr. Baker recommends 
a considerable augmentation of the amount of the penalties. Mr. 
Wales makes no suggestion in reference to future legislative action, 
but would strongly and sincerely recommend all colliery owners 
to exercise the greatest care in selecting able, experienced, and 
careful persons to act as their colliery managers. Mr. Moore fears 
that the undertaking by Government of any more than the present 
amount of inspection would be a step in the wrong direction, as 
tending to remove the power and the responsibility from the 
shoulders of those on whom it should fall. And Mr. Alexander 
advises such amendments as shall prevent owners from litigating 
during a lengthened period their prohibition of single shafts, which 
are condemned in the Act. : 

The Mines Inspectors’ Reports for 1866 have appeared at a time 
when, through the recent explosions, they are more than usually 
interesting. They are further of interest, following as they do close 
upon the report of the Select Committee upon Mines, and the ex- 
amination of witnesses, by whom the present system was freely 
but not always justly criticised. And inasmuch as further legis- 
lation must follow upon the report of the committee, it is in the 
highest degree satisfactory that the particulars embodied in these 
documents are so ample and so suggestive that if they should be 
studied in connection with the committee’s report they will put 
the Legislature in possession of information upon which, if they 
should act, it is fair to conclude that they will be able to produce 
a measure which will be in every respect beneficial in its ultimate 
working, alike to all persons employed in this vast national in- 
dustry and to the general community. 








THE INSTITUTION OF CIVIL ENGINEERS IN 
IRELAND. 


WE subjoin some further portions of the inaugural 
address of the President of this Institution, including the 
introductory part, which did not reach us in time for last 
week’s number. We shall be obliged from want of space 
to postpone till next week the publication of some very 
pertinent remarks on the Vartry Waterworks. The 
meeting, as we have already mentioned, was exceedingly 
numerous. The President said :— 


Gentlemen,—It is with no ordinary emotions that I return once 
more to the city in which my professional career commenced, to 
address you from the chair which has been occupied by so many 
distinguished engineers, and to which your unmerited suffrages have 
raised me. I cannot but feel that the distinction you have con- 
ferred is due more to the sense you entertain of the interest I 
have always felt and evinced in this institution than to any pro- 
fessional merit I possess. The election you have made is perhaps 
more remarkable onanother score, namely, that I am the first purely 
mechanical engineer whom you have raised to the President’s 
chair, and on that account I thought it desirable to confine the 
observations I have to make more cularly to manufacturing 
and mechanical sciences than to the broad and comprehensive 
surveys of civil engineering which have marked the addresses of 
my _ predecessors. ill, however, preface my remarks by 
dwe for a moment with pride and thankfulness on the 

rosperity that has fallen to our lot since we have enjoyed the 
Pospitali of this noble college, which has extended to us the 
liberal and enlightened encouragement that most foreign learned 
societies derive from their governments. I fear that it is too much 
the custom of members of our profession to hold cheaply the efforts 
of those who associate themselves as we have done for the purpose 
of registering our achievements and submitting them to the 
analysis of public discussion. Such feelings are not only un- 
merous, but injurious to those who entertain them; firstly, 
use the record of completed works is the most valuable guide 

to the engineer —a guide to which those who will con- 
tribute nothing themselves do not scruple to fly when occa- 
sion requires it; and, secondly, because the preparation, 
ing, and discussion of papers are the best possible 
means of acquiring habits of accurate thought and intelligent 
study. Bacon has said that “reading makes a full man 
writing an exact man, and ing a ready man. An engincer 
ought to possess all these qualities, and I appeal to your experience 
whether a man, though gifted with talent of high order, with 
competent education = ane, S not still imperfectly 
fitted for his profession he has — the habit of 
expressing his ideas clearly and fluently in public, and the power 
of committing them to writing with facility and eo But these 
desirable accomplishments can only be attained by constant prac- 
tice. The best, often the only field for which, before they are called 
into actual use, is in the of societies such as ours. 
How often have we seen men known ability make them- 
selves ridiculous, and lose their client's cause in giving evidence 
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feel the benefit of the labour thus bestowed, and reflect with 
geen on Oo pynen nave acquired when face with calm- 
=e credit searching, often rude and intimidating, exami- 
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ment, 


The melancholy duty falls to me of the death of one of 
our hono: members, the Earl of Rosse. e will not permit 
me to say all that crowds into my mind at the recollection of a man 


who has achieved a world-wide repu is, i 
consequence here because I am satisfied that every member of this 
Institution is perfectly familiar with the eminent services Lord 
Rosse has rendered to astronomy, mechanics, education, and other 
branches of social science. When I reflect upon the patience, per- 
severance, mechanical a and skill he exhibited in the con- 
struction of his great pe, I cannot help feeling regret that 
is rank was so exalted, and that he was not really o to spply 
his rare talents to the profession of which we are mem t 
losses has the world not sustained—what further fame might he not 
have achieved isa theme of regretful contemplation. We must 
only be thankful that we can claim him as a native of Ireland, 
that he was content to dwell on his ancestral acres, and to make 
the village of Parsonstown as familiar to the scientific world as the 
name of the great city in which I now address tay: 

In the manufacture of iron and steel Mr. John Ramsbottom, of 
the Crewe Works, has introduced some valuable improvements. 
In the ordinary process of rolling iron the bars are ug! 
in one direction only, returning over the top roll, whereby much 
time is lost and heat wasted. e gearing by which rolling mills 
are driven is usually of an extremely ponderous description, and 
though the idea of reversing the rolls and passing the iron back- 
wards and forwards kas often been entertained, the difficulty of 
arranging the mechanical details has stood in the way of its 
tion. Mr. Ramsbottom, with the originality which characterises 
most of his proceedings, boldly discarded the old system, and applied 
a pair of high pressure engines, without any fly-wheel whatever, 
direct to the rolls, and obtained the desired action by reversing the 
engines, so perfectly that the whole train of rolls at Crewe has 
been sovenenle as often as seventy-three times in one minute. 

The engines of the Crewe rolling mill have cylinders 28in. 
diameter, 4ft. stroke, coupled at right angles and geared into the 
rolls, so as to make 3} revolutions more than they do; the 
reversing arrangement is a modification of Allen’s straight link 
motion, which, for convenience, is worked by hydraulicpower. There 
are two pairs of rolls, one for roughing down and one for finishing; 
the former are 24in. diameter and 6ft. long, the latter the same 
diameter but 7ft. long, the connexion between the engine and the 
rolls being through a friction clutch. The practical working of 
these rolls has proved eminently satisfactory, nor does the quality 
of the iron appear to be affected by being rolled alternately in 
opposite directions. The introduction of this system will very 
= facilitate the production of very long bars and very heavy 
plates. 

In the manufacture of steel tires Mr. Ramsbottom has again 
quite left the beaten track. To make a 5ft. locomotive wheel tire 
he first casts a Bessemer steel truncated cone, 22in. diameter at the 
base, 6in. at the apex, and 22in. high. As soon as sufficiently set 
it is removed from the mould, reheated, and hammered on the 
sides and end in a steam hammer of perfectly original construction. 
It works horizontally, and instead of an anvil it is opposed by a 
second hammer working simultaneously in the — direction. 
By this bold arrangement perfect uniformity of blow on the two 
faces is obtained, the ordinary hammer, it is well-known, pro- 
ducing a greater effect on the hammer than on the anvil side, 
especially in large masses. The bloom, which the horizontal 
duplex hammer has reduced to the form of a cheese 22in. diameter 
and 9in. thick, is heated a second time, and then placed under a 
steam hammer having a cone 17in: long and 12in. diameter fixed 
to its face, by means of which a hole is punched through and 
enlarged till it is 12in, diameter. The ring is then heated a third 
time and hammered upon a beck anvil at an inclination of 20 deg. 
to the vertical till it is 34in. diameter and 5gin. thick, after which 
it is heated for the last time and finished in Mr. Rothwell Jack- 
son’s circular rolling mill. At the works of the London and North- 
Western Railway Company at Crewe Mr. Ramsbottom’s system 
is in full operation, the tires being turned out by one set of appa- 
ratus at about the rate of one every hour with great economy, 
chiefly on account of the very insignificant waste of material—not 
exceeding 8 per cent.—and the small number of reheatings, while 
the searching work every tire has to undergo is a guarantee of its 
soundness. 

In the construction of steam engines little or no progress has 
recently been made, which is the more remarkable when we con- 
sider the wide field which exists for improvement. It is 
potty held that the steam engine is a model of perfection—the 

au-ideal of mechanical skill. In reality, however, it is the 
rudest prime mover we have, and one that utilises a far less 
percentage of its motive force than any other. 

The researches of Joule have shown that 1lb. of water heated 
1deg. Fah. is competent to raise 7721b. 1ft. high, and, conse- 
quently, 11b. of water converted into steam should raise 
990 x 772 = 764,2801b. 1ft. high. A good boiler will evaporate 
8 lb. of water per pound of coal, hence 1 lb. of coal should be com- 
petent to raise 6,114,240 lb. 1ft. high, or if consumed in one minute, 
to produce 185-horse power. But a very good expansive con- 
densing engine consumes about 31b of coal per horse-power per 
hour, which is equivalent to 1 1b. of coal producing 20-horse power, 
or less than one-ninth the power that is known to be be capable 
of developing. I cannot help thinking that if this fact, which I 
have stated very roughly, were more generally known it would 
stimulate inventors to produce improvements in the steam engine, 
which would make as marked a feature, even in this age of dis- 
coveries, as Watt’s inventions did at the commencement of this 
century. 

The terms ‘‘high” and “‘ low” pressure engine now no longer 
convey the meaning they formerly did; indeed, in many cases the 
terms might with correctness be reversed. They used to signify 
“non-condensing” and ‘‘condensing” engines; these now fre- 
y onan work at the same boiler pressure, in which case the con- 

ensing engine is really under the higher pressure of the two. 
There is a growing tendency to reduce the size of engines and to 
increase their speed to obtain the uisite power for permanent 
engines; I think this tendency is ev vel because high speeds 
mean frequent repairs. To obtain smooth running there must be 
a certain relation between the weight of the reciprocating 7 
the pressure of steam, grade of expansion and velocity. If you 
will refer to a most interesting paper by Mr. St , in the seventh 
volume of our “‘ Transactions,” you will see the influence of the inertia 
of the reciprocating of steam engines on this motion demon- 
strated mathematically as well as practically, and if engines were 
constructed with this consideration in view there is no reason why 
considerable speed should not be compatible with th of 








ata tem; than that due to its But steam | the in the least time. Second, that every ton of 
ey A from «baller dr, ib carries up with it mechanically pent invan average bog i tvocited with nine tons of ‘water, that 
more or less water, and is itself by radiation water be separated by mechanical means, and cannot be 
and conduction. Extra heat to vaporise this water is a ted naturally when the peat is in the form of sods, in less 
Geset gain, bat ang host tapes’ hab fs sauch better applied to | time a summer; that not unfrequently the 
the water in the boiler. seasons are so wet dry turf cennot be procured at all, and 
I must direct your attention for a few minutes to the very Gat commen, man ee FID TIS 
beautiful invention of a man contributed materially to | prosecuted. the cost of cu’ saving turf by the 
the advancement of mechanical science. I allude to the ch dinary p increases rapidly with the yield required from a 
tric governor of Mr. Siemens. The principle upon which this | given area, because of the immense surface ‘or 

instrument is constructed is to establish uniform rotation by the | out the sods to dry. To cut a moderate quantity of from a 
mutual action of power and resistance, both of which be | bank and throw it up to bo cones Se assistant, is, no doubt, 
invariable, ‘and to cbtain the force necessary for regulation from | a ch ; but when a certain width is co the assistant 
the resistance which such revolving body is made to offer to the | has to be supplemented by two others with barrows, who at once 
least change of speed. The arrangement of the governor ee magi hg Be ar a time, must be increased in a still 
is this:—-A vertical spindle carries on its w end a cup having | higher ratio if er width of spreading is required. Fourth, 


an open bottom, and revolving in a cistern of water or other fluid, 
the bottom of the cup being sufficiently immersed in the water to 
oS ee a by the action of centrifugal force, 


rigidly to the spindle, but is connected to it either by a on 
spring or constant weight—so that variations in the speed of the 
spindle have the effect either of altering the immersion of the cup, 
and thus causing it to raise more or less water, and so absorb or 
yield up power, or the altered affects the weight which, by 
its motion, regulates the admission of steam or water. 

The first form of governor is licable to delicate work, and 
directly compensates for variations in the motive force by raising 
more or less of the fluid the cup is immersed in. It has been 
applied successfully to the regulation of electrical clocks, telegraph 
recording instruments, equatorial telescopes, and the like. 

The second form of governor is adapted to heavy machinery, 
such as steam engines, water-wheels, and marine engines, where it 
would be impracticable as well as wasteful to attempt the absorp- 
tion of excess power; and where, therefore, the cup is driven b 
the prime mover to be regulated through the agency of differenti 
wheels, the disc containing the intermediate pinions being kept in 
position by a weight or spring. The constant resistance at a 
uniform speed that the fluid offers in rising in the cup, augmented 
by the overflowing portion striking projecting vanes in the fixed 
case and on the outside of the cup, serves to sustain the weight, 
which thus becomes the fixed driving power of the cup. The 
least tendency to variation of speed produces a greater or less 
discharge of fluid, and therefore a corresponding alteration of the 
resistance to the power meg | to drive the cup, and a conse- 
quent movement in the weight, which, being communicated to the 
regulator, adjusts the speed of the prime mover. Unlike the 
pendulum governor, the instrument I have described once set to a 
certain speed will maintain it quite independently of the amount 
of force exerted, and so perfect is the action that a steam engine 
may be loaded to its full power and then sudd and pletel 
relieved without any sensible change of velocity. The chronome- 
tric governor does not require to be —_ in a vertical position; the 
action continues perfect so long as the lower orifice of the cup 
remains immersed, and hence it is applicable to the regulation of 
marine engines. Those who wish to be more fully informed of 
this elegant invention will find all they desire in the paper read by 
Mr. Siemens before the Institution of Mechanical Engineers of 
Birmingham in January, 1866. 

Mr. Siemens is the author of another invention of a oe 





wards and still form a compact and durable fuel, because a cake of 
wet peatis in the worst ible condition for drying, and when 
dry it becomes porous and friable in proportion to the quantity of 
water removed. 

What then is wanted to hold out a reasonable prospect of 
success is a process by which a crop of peat could be collected and 
partially dried in the course of a single fine day or even a portion 
of one, an economical means of ep <= the drying, and a 
gaetine competent to compress the dried peat into a compact 
‘orm. 

If you will refer to vol. vii. of our “ Transactions,” and to the 
record of the ‘‘ Proceedings of the Mechanical Engineers of 
Birmingham,” at their meeting in Dublin in August, 1865, you 
will find a minute description of a process of manufacture which 
complies with the conditions I have Da named, which has been 
in actual operation for some years, and by which over 7000 tons of 
excellent fuel, have been produced at a very moderate cost, but 
which, unfortunately, and for reasons which I will presently ex- 
plain, is not at this moment in operation. I will first, however, 
give the salient points of Mr. Charles Hodgson’s beautiful and 
simple process—pausing for a moment to pay a tribute to the in- 
genuity and perseverance of our associate, who, for more than ten 
years, devoted the best part of his time, his fortune, and his 
talents, to the question before us, and whose name will one day 
be recorded among the benefactors of his country. 

The first dawn of success became apparent in the invention of 
the continuous tube-pressing machine. Mr. Hodgson found that 
to make a permanent cake of fuel out of dry peat required not 
only very heavy pressure but that the pressure should be kept on 
not less than one minute. No sort of moulding machine could 
turn out any quantity under these conditions, until the happy 
idea occw' to obtain the necessary resistance to pressure in the 
friction of a tube, and he embodied this principle in his patent 

ressing ine, which sists of a tube din. in diameter and 
Pet. long, in one end of which a ram reciprocates, and at each 
stroke produces a cake about lin. thick, pushing the whole tube 
full of pressed fuel forward to the same amount, and as each cake 
takes about one minute to traverse the length of the tube it 
remains one minute under pressure, and yet the machine produces 
sixty cakes in that time. is press leaves nothing to be desired, 
is extremely simple and durable, and has proved itself capable of 
compressing regularly at the rate of 100 tons per week. 

No sooner was the pressing machine perfect than it became 
t that no known process could supply dry turf pnough to 








utility —the regenerative gas furnace. This furnace o 
two portions :—First, the producer where the gas is made, and 
which may be at any — of an establishment most conveniently 
situated for the supply of fuel; and, secondly, the furnace with its 
regenerators connec to the producer and chimney by subterra- 
nean flues. The gas producer is not unlike a covered lime-kiln 
with a fire-grate at the bottom. Into this the fuel is thrown. 
The layers next the bars burn in the ordinary manner, the heat of 
combustion driving off the light hydrocarbon from the fresh 
fuel, while the carbonic acid produced at the grate in ing 
through the mass of red-hot fuel takes up another equivalent of 
carbon and is changed into carbonic oxide, which is an inflammable 
gas; and, pre to diminish the quantity of nitrogen, steam is in- 
troduced at the grate, and becoming decom by the incan- 
descent coal, to a certain extent takes the place of air, but with 
the advantage of yielding hydrogen instead of nitrogen. The 
mixture of gases I have named collect in the upper part of the 
producer, are carried up about 10ft. in a brick stack, then hori- 
zontally a short distance, and down again, in sheet iron flues, into 
the main gas passage to the furnaces. The passing through 
the sheet iron flues becomes slightly adel, ¢ and its density 
sufficiently increased to make this system of pipes act like an air 
—— and impel the gas along the mains. 

he furnace is made of various forms to suit particular purposes, 
but in all cases it is provided with regenerators, consisting of two 
pairs of chambers filled with loose bricks and fitted with valves, so 
that the gas and the air necessary to mix with it are brought up 
one pair of chambers into the furnace, burn, and the waste heat 
and products of combustion down the second pair to the 
chimney flue. In the course of an hour the second pair of regene- 
rators have become intensely hot at their upper ends, the gas and 
air valves are reversed, the flames descend by the first pair of 
regenerators, while the air and gas rise by the second, absorbing 
the heat from the loose bricks, among which they find their way 
into the , and thus commence to burn at a high temperature, 
effecting noe economy, the temperature of the chimney flues 
being very low. 

The hearth of the furnace is neutral as regards draught, the gas 
and air enter by their own buoyancy; the draught of the chimney 
is regulated so as merely to carry off the products as they are 
formed, and, consequently, when the furnace door is opened there 
is no in-draught of air and consequent oxidation of the metal 
being heated. By varying the proportions of gas and air the flame 
may have oxidising or deoxidising properties communicated to it, 
an absolutely uniform heat may be kept up for any length of time; 
the producers are self-regulating because the of air ing 
into the grate, and therefore the quantity of gas produced depends 
upon the quantity drawn off, and finally one attendant can easily 
manage three or four furnaces. Almost any sort of fuel can be 
used, slack and screenings of coal and coke being as good as any 
and considerably cheaper. From several a ae I can 
say that not only are Siemens’ furnaces theoretically an improve- 
ment on the old system, but that they answer perfectly in practice, 
and will, I think, be very valuable with fuel such as peat, that 
cannot bear a strong blast, but which in other respects presents 
special advantages for metallurgic operations. 

I now approach a —e of peculiarly material importance, but 
which, I fear, will find little favour in your eyes—I mean the 
artificial drying and consolidation yon I dare say many will 
exclaim that there have been quite failures enough of attempts to 
give our bogs a high commercial value to justify the conclusion 
that so desirable an end is beyond our ooaih. and that it is mere 
— Ss devote bee 4 — + -/ to it. To such —— I would 
reply that repea‘ ‘ailures by no means prove that an enterprise 
is i cticable; that, on the contrary, they should be made 








motion. I fear, however, that few engineers trouble themselves 
about such niceties; the grade of expansion of engi is varied, 
without regard to the proportions of the engine, the ready cure 
for rough running being a little more or less lead, a con- 
trivance, in fact, to correct ina wasteful way the evil consequences 
Mr. Strype has shown must arise from improper relations between 





the mass of moving parts and the of steam. Wide 
differences of opinion exist as to the most -- Hed us pressure 
to use. I do not think there is much gained bey 6 Ib. above 


the atmosphere, because the advantages of increased expansion 
are counteracted by the increased loss by radiation from the more 


patty Sestes paste op the increased temperature of the smoke 
leaving the boiler, and the practical ties of lubrication 
and the wear of uch mi exists about “ super 


steam,” Cinobes chasis ale alr andine | drying 








stepping stones by which men of talent and verance can rise 
re ; 





least, been determined: 
First, that the climate of Ireland is very ill adapted to natural 
; that the number of fine does 
ex one hundred 
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eep it inoperatioa. The raw material was wanted in the state of 


powder. Mr. Hodgson set himself to ascertain if the bog could 
not be made to yield it in that state more abundantly than in an 
other. He soon noticed that in a well-drained piece of bog eac 
ton of the upper surface for an inch or two deep was associated 
with only three tons of water, and if harrowed up and ex- 
posed for a few hours on a fine day this was reduced to one 
and a-half tons, and the peat or mull so dried, if put into heaps, 
did not again absorb moisture; and if raked slowly over iron plates, 
heated only by the waste steam of the compressing machine, most 
of the remaining water was driven off, and, in fact, that by the 
combustion of twenty-five tons of compressed fuel, power and 
heat enough could be obtained to dry and compress seventy-five 
tons for the market, 

The question of supply thus resolved itself into area of bog 
brought under treatment, and it has been found from experience 
that eight Irish acres are sufficient to provide, during the fine 
weather of the summer months only, sufficient material for the 
production of 5000 tons of compaenel fuel per annum. 

In the year 1865 Mr. Cotton and I were requested to examine 
and report upon the cost of manufacture upon the process I have 
just described. The experimental works were placed at our dis- 
posal for a month, and the conclusion we arrived at was that the 
actual production at the rate of eighty-four tons per week cost 
6s, 4d. per ton; and the probable cost, at the rate of 400 tons a 
week, would not exceed 3s, 114d. per ton, cost of management in 
both cases excluded. I have taken considerable pains to ascertain 
from the actual experience of a more extended manufacture how 
far these anticipations have been realised, and I find that the cost 
will probably be 4s. 2d. per ton on the large production, while the 
expenses of management and depreciation will amount to Js, 8d., 
or 5s. 10d. in all, and the price realised for the compressed peat 
has actually been 9s. per ton at the works, and 11s, td. on the 
canal side in Dublin, leaving in each case _—— of 3s. per ton, 
with apparently an unlimited demand. It will naturally be asked 
why, Ft these statements are correct, did the undertaking collapse 
like so many of its predecessors? The causes are chiefly the 


following:-- * 

First, the com started with insufficient capital. In truth, 
the general public did not subscribe more than one-sixth the re- 
quired amount; the inventor’s family subscribed twice as much, 
and thus, with only one-half the capital paid up, the works were 
imprudently commenced, in expectation of tional support as 
they went on; but evil times were already a) q when 
the commercial crisis came the company to submit to the fate 
of many other similar enterprises. Second, the time necessary 
to pre} the bog for collecting the mull was not sufficiently con- 
side’ It takes fully two years from the time of first opening 
the drains to the time when the surface is porary bid to be 
worked to advantage; this time had not expired before the 
machinery was ready, and hence a sufficient supply of material 
could not be obtained to keep the presses in work, — 
under mistaken ideas of new | the manufacture of the se 
portions of the plant was confided to various contractors, the com- 
pany itself making a good deal of the coarser mach , the con- 
sequence was want of undivided responsibility and a great deal of 
very bad workmanship. It is always safer, in 
processes, to pay a house of known talent and tation a hand- 
came cum See what fo segment, and to fix on it the responsibility 
of the proper execution of the work, than to attempt to economise 
by distributing small contracts and practically abolishing all 


bility. 
gO OEY 
been coliosted, hed eno posts, with Se cttendant Cutags q 
been fixed first and worked till the bog was tly dry 


to supply another, and had the whole four contemplated 
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ittempts to over-estimate the probable results of such a 


manufacture as that to which Mr. Anderson refers, we 





uumot be blind to the fact that impoverished Lreland pays 

vearly something likea million anda-half to England for coal, 
t ha he same time encumbering her own land nearly 

ree millions of acres of bog, each of which carry from 

" three thousand tons of fuel, and that altogether 
th imstance that most of the fuel of Lreland 

v im d, and consequently represents so much 

loa lost to th mtry, there is the certainty of a 
f i s commercial loss, which invariably results 


from th tagnation of other industries where a country is 


not possessed of native fuel. Nor would the cheap produe- 
tion on a lary ile of a go ul hard fuel from peat, either 

1a raw state or as charcoal, be unimportant to manufac- 
turers on this side the Channel. With the increasing 


demand for ditferent descriptions of steel and superior 
comes the necessity for employing a 
yreater proportion of fuel free from sulphur and phospho- 
and although the compressed peat alluded to is uot 
tited for blast furnace purposes, it is admirably acapted 
for every operation now performed in the reverberatory 
furnace, and would probably give a duty scarcely inferior 
to that of coal, whilst producing a flame of ‘infinitely 
iter purity, if employed in the Siemens gas furnace. 

F many samples of moulded peat, 


qualities of iron 








We have seen 
formed by so-called improvements on the wet mashing pro- 
cess employed in Holland, which would well stand 
a furnace blast; and amongst the failures in peat 
matters was one for the employment of this class 
of fuel in iron smelting, which was actually accomplished 
ou a very small scale both in Ireland and in this country ; 
but no sooner were the furnaces lighted than the irremedi- 
able defect of the system caused their extinction. Excellent 
as was the fuel it shared the great drawback of common 
turf preparations, that of requiring long and slow air 
drying, with all its practical impossibilities of enormous 
space and the careful carryiog and manipulation of many 
tons of water for every ton of fuel produced. It is from 
the fact that the system pursued at Derrylea (and fully 
described by us in connection with the visit of the Institu- 
tion of Mechanical Engineers to Ireland in 1865) dispenses 
altogether with prolonged air drying and careful handling, 
that we see iu it a principle which will bear development to 
any extent that the demand for fuel may require; and 
although from the causes explained by Mr. Anderson it is 
at present in abeyance, it is really to be hoped that a manu- 
facture so perfect mechanically, andso nearly accomplished 
commerckly, shall not be lost to a country needing above 
all others an increase of industrial activity. After the 
Jamentable failures of so many attempts to accomplish one 
object we fear it would require too much faith in the 
theory of these being only the stepping stones to future 
success for capitalists now to come forward in aid of a 
system which would seem really to merit attention, and 
that the only hope of bringing the first establishment of 
this kind again into operation lies in the possibility of 
obtaining Government assistance, as suggested by the new 
President, a possibility which at first sight, and taking 
into consideration the traditional axioms by which the 
English executive is ruled, seems extremely remote. Never- 
theless there have been many works promoted in Ireland 
of far more questionable utility, and if the sums expended 
on those (such as some of the roads and drainage) which, 
good in themselves, were blunderingly carried out, were 
added together they would exhibit a total sufficient toextend 
timely aid to half a dozen such industries as that of which 
we are speaking if any others had equal claims on the 
national exchequer. We are far from advocating the 
principle of Government assistance of or interference in 
commercial enterprise. Nothing could be more dangerous 
to or incompatible with the proper management of the 
public purse; but there are instances in which manufac- 
tures that would never have been successful if left in 
private hands have been fostered into prosperity and great 
public benefit by Government assistance, and there are 
countries, such as Ireland and France, where energy for 
private undertakings exists to so small an extent in the 
national character that many industrial pursuits which 
would thrive in English or American hands would be 
nipped in the bud by the chilling influence of a tone of 
suciety altogether incapable of Anglo-Saxon enterprise. 





PUBLIC CONTRACTS, 

It is possible that, if we could get behind the scenes, we 
should find that Government boards are not more imma- 
culate than they were a hundred years ago ; and that the 
supposed freedom from spots is owing to improved modern 
processes for hiding them away. The name of a man’s 
banker being known, commissions more or less heavy can 
be paid in to his account ; influential officials may be con- 
stituted into secret, but neither silent nor sleeping, partners 
of contracting firms; shares in lucrative patents can be 
gently handed over to persons of mfluence ; and parlia- 
mentary government sometimes enables the severe critic 
of one year to be in the next subdued into the indirect 
but not the less powerful representative of a firm in the 
back-ground ; or even less delicate and more direct 
methods may be employed by the privileged ones. It is a 
well known, indeed a notoriously known fact, recorded in 
the report of the 1857 Committee on Contracts, with regard 
to the late Mr. Somes, who died suddenly, that his exe- 
cutors found a memorandum in his desk empowering them 
to pay £30,000 to an Admiralty official at Somerset House 
—and it was paid. 

Another contract, the notorious Churchward job, was 
rescinded by a committee of the House of Commons, of 
which the late Mr. Cobden was chairman, on account of 
the thoroughly corrupt way in which it was obtaiued. 

We are far from wishing to add the following to such 
notorious instances; and, should the public do so, the 
officials concerned will only have themselves to blame for 
their strange reticence. 

An insignificant-looking sheet (No. 566) was published 
by Hansard this week, on the motion of Mr. Laird, M.P. 
It purports to give the return “of the cost of cables, 
anchors, and moving chains, purchased for the Indian De- 





called for the production of the “ copy of any contract, sp 
citication, or schedule of prices, stating whether any pub! 
competition was invited, and tenders duly advertised for in 
the usual manner.” In answer to this the following facts 
were graciously accorded to the publ through the medium 
of Major-General T. T. Peara, the Military Secretary of 
the Military Department of the India Office. It appears 
that during the vears 1865 and L566 a sum not less 
than £88,538 17s. 3d. was expended for moorings in the 
Hoogly. At the bottom of this return is the modest litth 
“N.B.” which we copy verbatim, and according to which it 
“po contracts, specifications, or schedules of 


appears that 
prices regarding such supplies are in existence, and public 
competition was not invited” with regard to this consicder- 
able expenditure. 

Therefore, during this last extraordinary session of Pai 
liament, the members have been suddenly called together 
to vote two millions in a lump sum to this very Indian 
department, or toa department that complacently publishes 
to the world that, with regard to an expenditure of nearly 
£90,000 in two vears, it can show “no contracts, speci- 
fications, or schedules of prices regarding such supplies, 
and that “ public competition was not invited.” 

We would ask whether such a return is not an insult to 
the understanding of the House! To suppose for one 
minute that there are no vouchers, no invoices, no decu- 
ments that could supply the information really asked for 
namely, the quantities and prices paid for these articles 
is simply preposterous, The only other alternative is that 
the invoices have been destroyed or lost. This, strange as it 
may seem, is not an altogether impossible alternative, espe- 
cially when we remember the attempt made last session to 
penetrate the mysteries involved in the Admiralty contracts 
for exactly similar supplies. 

From 1841-2 to 1863, or during a period of some twenty 
years, a sum of £342,284 has been expended on anchors, 
and the prices paid for this work have been, according to 
Mr. Seely, not less than £170,000 over and above the real 
market value. 

There is also the further sum of £541,857 paid for cables, 
but at what price or rate per ewt. has never been revealed. 
An attempt was indeed made. A return was ordered on the 
12th of March last, “ of the net annual payments to Messrs. 
Brown, Lennox, and Co., under their chain cable contract, 
the gross amount charged each year, and the percentage of 
abatement deducted therefrom to be given; date of con- 
tract ; also the contract rate of abatement from the official 
schedule of prices, and the dates and particulars of any 
alteration made in such percentages without recourse being 
had to public tender.” This was, however, defeated by 
the Secretary of the Admiralty, who, without assigning any 
reason to the House, moved the above order “ be read and 
discharged.” How is it that, whenever this question of 
the prices of chain cables is brought up, we encounter a 
mysterious reticence ? 


THE DURABILITY OF RAILS. 

WE have no hesitation and some pleasure in stating 
that the result of a careful and extended inquiry made 
during the last few weeks in several important rail-pro- 
ducing districts has strengthened our opinions regarding 
the relative merits of steel and iron rails. Both in Staf- 
fordshire and the North the prevailing impression appears 
to be that the value of iron as a material for rails has 
been underrated, principally because thousands of tons of 
bars of the most inferior description have been made to 
supply companies who desired to obtain material for the 
repair of their permanent way at the smallest possible 
cost; acting, we presume, on the hope that if a few short 
and evil days could be tided over, matters would improve 
in time, so that fair prices could be paid to secure a good 
article. So much has been said in favour of steel and 
so little has been advanced in favour of iron, that we felt 
from the first that we undertook a difficult task when 
we reopened a question which was being rapidly and 
quietly settled by the steel makers in their own way. 
For the moment we stood almost alone. Under such cir- 
cumstances it is not a little gratifying to receive indepen- 
dent testimony in favour of our expressed opinions, While 
ironmasters hold that they are quite able to supply rails 
of iron which will wear as well as steel, provided companies 
will pay for them, we find engineers, with of course certain 
exceptions, regarding steel with doubt, using it with hesi- 
tation, and only resorting to its use at all because companies 
will not pay a proper price for iron rails, although they 
are satisfied to spend £13 per ton—some £2 of which goes 
for royalties—when invoked to open their purses in the 
magic name of steel. 

After all as the truth comes out we find that we 
are not singular in the opinions we have expressed, 
our views being partially or wholly endorsed by many 
able engineers. The first cost of steel is so excessive indeed, 
that it is extremely doubtful whether, except in limited 
districts, where the traffic is heavy in the fullest sense of 
the phrase, its use can possibly be justified. Mr. 
Bidder put this point of relative cost very neatly in the 
course of a discussion on a paper read by Mr. Rochussen 
before the Institution of Civil Engineers, in 1866, Mr. 
Bidder pointed out that, in such stations as Camden Town, 
the use of steel was advisable, but with the ordinary 
traffic it was doubtful whether steel rails at £12 or £13 
per ton should be used. Under ordinary work it might be 
assumed, he said, that an iron rail costing £8 per ton would 
last fourteen years, while a steel rail, to last three times as 
long, would cost £12. In that case there would be left 
£A as the difference in price. Mr. Bidder further showed 
that the result at the end of fourteen years would be this: 
the iron rail would be worn out, but there would be £4 
in hand, which, at 5 per cent. compound interest, repre- 
sented £8; and further, there would be the old rails, 
worth £4 per ton; and thus, with the new rails and £4, 
the process might be repeated ad infinitum. When steel 
rails had to be replaced at the end of forty-two years, 
there would be no balance in hand, but the old rails could 
possibly be sold for £6 per ton, “ so that there would be a 
loss of £4 in one case against a gain of £4 in the other.’ 
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partment since 1865;” and the order of the House further | Mr. Bidder then poinfed out that, taking fourteen years 


as the age of iron rails costing £8 per ton, nothing but 

| loss could ensue from the use of steel at £12; but for 
traflic which would wear iron out in less than fourteen 
years steel would be the proper thing In this last state- 
ment Mr, Bidder was not quite cor b u it i 
evident that if the traflic was so great that tron would 
not last fourteen years, steel would uot la forty-two 
years. 





We have still more recent testimony in favour of iron 


rails in Captain Tyler's report on th ndition and pro 


spects of the Grand Trunk Railway of Canada, just 
printed, Captain Tyler was invited, last August, by the 
directors of the company to visit Canada and report on 
the position and prospects of their undertaking. rhe 
little volun mtaining this report has just reached 
lis, through the courtesy of ¢ tplaml lyler, and we 
are therefore unable lo speak is fully as we could 
wish of its contents. The following extract, how 
ever, will show that the views held by Captain Tyler 
and by ourselves as to the causes which have led to the 


adoption of steel rai s, and as to their merits as compared 
with iron, are In many respects absolute identical, while 
in more thau one passage statements regarding the dura- 
bility of the older makes of rails, contain d in our last 
impression, are fully endorsed. The value of Captain 
'yler’s opinion is indisputable, and we call particular 
attention to the passages which we have italicised. The 
what a fairly 


entire extract is very interesting as showin 
circum- 


od iron rail is capable of under the most advers 
stances : 

“This question of joint fastenings is, as affecting the 
life of the rails, of greater importance in an economical 
point of view than might appear at first sight ; but that 
of the quality and suitability of the rails themselves is 
still more serious. The dijiculty of ‘urable 
rails of iron has of late years / yt lt, 

has induced an outery for 3 } ils in quarters 
? otherwise ha b heard Much 






trouble has resulted, and much expense been incurred, for 





the want of rails of good quality in England, and still 
more in the United States and in Canada. The heavier 
rails laid down of late years in the United Kingdom have, 
In some Cases, been outlasted by the ] er rails of 
previous years. The climate of Canada—severe is 
tor four or five mouths every year—has been l r 
more than its share of blame for the failure of ri t 
would not have been durable in any climate. in 
Canada, as elsewhere, after the failure i | mm, 
of steel-headed rails, it has been con ler H ld 
be better economy in the end to lay down st rails than 
to continue to use iron with such lamentable results. ‘Lhe 
number of fractured rails (already referred to), and the 


softness of some of th laid in the track, of late 


, 
l 
years, have, indeed, been sutlicient to induce everyone con- 











cerned to desire a change of some descrij almost 
to create a panic as to the effect of the clu 
* But I have, after car inspection ¢ i PUI, become 
OnviR t ra } fio 
and t tbiy qood g , i of 4ne88 Lit 
th heads, “yf ) r / to (ast on most / rts of the main 
line for ft teen years, and on th averad of the Grand 
Trunk Railway jor very much more. There are, in fact, 





rails now in the track which have carried a heavy traffic 
for periods varying from ten up to even twenty years, in 
spite of every disadvantage. As I have already stated, 
their section was weak, their quality too often inferior, 
their joint-fastenings bad, the sleepers often further apart 
than at present, and the defective. Their 
durability has, under these adverse circumstances, been in 


ballasting 
some cases extraordinary. Good iron rails, of stronger 
form, on sleepers 2ft. to 2ft. Gin. apart, in good ballast, 
with well fished joints, and well maintained, must give a 
still better result. The real question to be solved, as far 
rails are concerned, is how to obtain suitable 





as ne 
material from the manufacturers. In the case of re-rolled 
rails it is necessary to provide for the heads an iron which 


shall be suticiently hard, and shall unite with that qualit, 
good welding to the remainder of the pile. I do not 
anticipate any difficulty in the latter case when once the 
precise requirement is well understood. T'he best chance 


of procuring new rails of superior qua uly fies probably in 





insisting on a longer term of guarantec jor the rails sup- 
P ied, wn employing the most re Nuble manufacture rs, and 
in paying a price commensurate with the value of the 
article. No manufacturer need have any fear of prolong- 
ing the guarantee to seven or even ten years if he ouly 
furnish a suitable rail ; and in order that there may be no 
doubt as to what is required, I have caused a number of 
samples to be taken from various parts of the tra k and 
forwarded to England, showing in sections of fracture 
those qualities which have failed most completely, and 
those which have best withstood the climate and the traffic. 
They comprise specimens of g rail and 9 rail, which have 
been in use for twenty years. Some of the Coalbrookdale 
iron between Montreal and Lachine, which has been in 
the track for that pericd, will probably last five years 
longer.” 


AGREAT reduction of wages is about to take plac? at the various 
iron works in South Wales. In some places where works are closed 
there is great distress. ‘The men appear willing to submit to the 
eduction rather than strike. 

A Quick VoyaGce.—The North American Steamship Company's 
steamship Nevada, Captain John B. Kelly, arrived safely at 
Panama on the 2ist inst., her running time from New York being 
forty-three days and five hours, consuming regularly twenty-five 
tons of anthracite coal, according to schedule, She made suc- 
cessive runs of 240 to 287 miles per day with this fuel, with 17 lb. 
to 181b. of steam pressure, to which she was limited. The running 
time is nevertheless the shortest on record from New York to 
Panama, a distance of 11,059 miles, stopping once at Lota, Chili, 
to take in coal. The Nevada encountered a furious gale of wind 
two days out from New York, whon heavily laden with coal. 
Captain Kelly writes :—‘‘ The steamer handled remarkably well in 
the gale, and came out of it without damage to steamer or 
engines.” The Nevada will wait at Panama for the Nebraska's 
passengers, as advertised, which left New York for California on 
the 25th ult, 
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IN engineering, as well as in othe: professions, there are 

two principal classes or distinctions of members ‘Lhe one 

devote their time and energies to theoretical scien 

almost altegether, the other evin a decided pred 
lection for the practical departments, Wi do not 
mean to assert that the theoretical engineer is altogethe: 


unpractical, or the practical engineer totally unacquainted 
with theory; but we maintain that, ding to the 
peculiar bias of his mind, and his tastes and 
ability, so will he show a preference for one or the other 


a 


natural 


of the two branches. Accident may undoubtedly con- 
tribute towards retarding or accelerating his progress, but 
neither accident nor chance, if we may use the term, will 


ever induce the man with one particular turn of mind to 


adopt, con amore, the path essentially belonging to an 


intellect of a different order. ihat a certain amount of 
scientific knowledge and education should be required 
before a person can become a member of a recognised pro- 
i mu, is just and rational, and that engineering forms 
a most unhappy exception, is as unlucky as undeni- 





able. It is gratifying, however, to observe that there is a 
tendency towardsestablishing some rubicon, some boundary, 
which must be passed in order to constitute an « ngineer. 
We may remark, en pussaiil, that we trust t good 
intention will be carried out, It matters little or n Lhing 
what the qua non may be: Whether it be obtained 
by passing an examination; by simply paying for a diploma 
under certain conditions; by mer é i¢ through the 
door, as in the legal profession, or by any combination of 
those methods, is of not so much consequen the 
absolute necessity of establishing some ci rion whereby to 
judge of the validity of the title of a mem 1 of the 
protession. Returning to our more immediate subject, 
t is manif that the author of the v I upon 
our table belonged exclusively, and «¢ oted himself 
mainly to the theoretical branches of engineering, And 
fortunate for his confréres and successors that he did 
so, for they were in consequence enabled to avail them- 

lves of labours, which produced valuable fruit at the 


very time when it was most required—in the infancy of 
steam locomotion. lt is true that for men like Pro- 
fessor Barlow no lofty viaduct crosses the pathless valley, 

ts, bearing the 


no iron structure interveblbpg stral 
impress of their names as an epitaph, no stately lighthouse 
rears its symmetrical proportions in defiance of the fury of 
the tempest and the blast of the hurricane, but, neverthe- 
less, their works live after them. They may say with the 
poet, és eregi se 
masterpiece might be swept into the relent Waves to- 
morrow, but the recorded results of scientitic « periment 
and the diffusion of know ledge no waves—not even those 
of time—can destroy. 

It is scarcely necessary for us to make any comment 
upon the first portion of the new volume, which treats upon 
the “strength of timber.” Valuable alike to the student, 
tyro, and expefienced practitioner, it will always rank in 
future, as it has hitherto done, as the standard 
upon that particular subject. We regret we caunot say so 
much for the succeeding chapter. It is very brief, and 
relates to the transverse strengths of brick, stone, and 
cement. To assert that ‘there are but few cases in which 
it is important to know the transverse strength of the 
above materials” is ina great measure true, but the case 
is very ditierent respecting either their crushing or bearing 
strength, and it would certainly have rendered this chapter 
more valuable, had the results of the extensive and impor- 
tant series of experiments upon the strength of cement, 
undertakeng in connection with the main drainage works, 
been appended to it. A point that is continually lost sight 
of, and which we have alluded to previously in our reviews 
of new editions, is that it is not sufiicient for the re-issue 
of a work simply to reproduce the contents of its predeces- 
sor. A new edition of 1867 possesses little or no advan- 
tage over that published nearly twenty years ago, unless it 
brings down the subjects upon which it professes to treat 
to the present date. This has certainly not been accom- 
plished in the chapter we quote. In the section relating to 
cast iron, care has been taken to avoid similar criticism, as, 
in addition to the original text, the experiments on the 
transverse strength of cast iron of various sections by the 
well-known authority, Hodgkinson, are introduced, Since 
these experiments were carried out—which resulted in the 
discovery and determination of the proper relative propor- 
tions of the upper and lower flanges of cast iron beams and 
girders, objections have been raised to their accuracy. 
‘he proportion arrived at by Mr. Hodgkinson was that 
the bottom flange should be to the top in the ratio of 6 to 1. 
This is now considered rather too high, and was obtained 
upon the assurhiption that the strength of the web was ni, 
and that it merely served the purpose of retaining the 
flanges at a constant distance apart. Were it possible in 
practice to cast girders so that the webs should possess 
this thickness and strength and no more, calculations 
based upon Mr. Hodgkinsun’s formula would hold in both 
theory and practice. But it is well known that the re- 
quirements of the foundry will not admit of so nice an 
approximation; and, since the thickness of the web meat. 
enter into the strength of the entire beam, it ought not to 
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be neglected in the calculation. Again, as it in difleult t 
ascertain what is the exact thickness of we requisite is 
in any given girder to fulfil only the niditions assumed 
by the experimenter, any departure from his form wil hy 
is itself simple and easy of application attend wit 
reat uncertainty Until me more? 

I ned we should unhesitating al eal 
t the trength of cast tron beams | th 
deduced by Mr. Hodgkinson, morn especial ' 
does err, it errs upon the side of safety Phis lat 
ideration, where a material notoriously treacl 
as « ron i neerned, should not be disregards 

rhe original contents of the professor's work h 
much enhanced in value by the additions aunexed t the 
portion embracing the subjects of wrought iron an tee 
and embodying the experiments of Dr. Fairbairn and My 
Kirkaldy. This latter gentleman, we need hardly » nd 
our readers, has undertaken the most recent and m 
plete series of experiments upon these material J 
should be remarked here that the employment of 
cells in the flanges of girders is now of very raré 
occurrence, and that practice has amply demonstrated 
that there is not the lightest nece ssity for using 


them in even the largest girders. In many of the early 
specimens of girders, particularly those designed by Dr. 
Fairbairn, they were introduced into girders having a 
span of the limited dimensions of 60ft., but experience 
has since proved that this fear of the top flange buckling 
under the compressive strain brought upon it, was quite 
unfounded. One example is given of the experimental 
fracture of a lattice girder which is calculated to produce 
a very unfair impression respecting the advantages of that 
particular type of construction. The constant deduced 
trom the experiment is 67°3, whereas every engineei 
well aware that for a properly-coustructed lattice girder 
that quantity may be safely taken at 72 or 79, accordingly 
as the girder is more or less rigid. That . constant 
should be obtained is not surprising, for the girder selected 


ly, 
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is by no means a well-designed specimen. It rather 
resembles, as it really is, one of the older forms of 
lattice girders, befor principles governing their 
strength were fully investigated. The i cle 1rops con- | 





necting the side plates with the horizontal top and bottom 





ones are totall 
flanges; the di 
and, 
diagonal bars are placed in the position of the ties, and 
plain bars made to do the duty of the struts. Under these 
circumstances it is no wonder that the girder failed with a 





are all of the same scantline, 


now be altoge ther inex plic able, the T-iron 


igonal bars 
what would 


comparatively small breaking weight. Bearing in mind 
that a conclusion deduced from imperfect premises is also 
imperfect, and that a false datum to calculate upon is 
infinitely worse than none at all, we are somewhat sur- 


prised that so unsatisfactory an example should bave been 
permitted to be put forward, the rather there 
abundance of more modern designs to from. 
Interé sting as the * Miscellaneous Expe riments Connected 
with Rails and Railways” are, they are a little out of 
date, and their practical utility is not quite obvious. 

While the conditions affecting a structure subjected 
to the effects of a static load can be accurately deter- 
mined, it must be acknowledged that the same certainty 
has not attained to respecting the action of 
dynamical weight. There is always a little anxiety attend- 
ing the testing of a railway bridge, when it is first sub- 
mitted to the ordeal of a heavy rolling load. The engineer 
entertains not the slightest doubt as to its absolute 
strength, but intently watches its behaviour under the 
varying circumstances of the test, not feel 


are 


as 


i 





been a 





g and does 
relieved from his grave responsibility until the defiection 
has been found to be within the proper limits. It is the 
rolling load that constitutes the stumbling block against 
the adoption for railway purposes of many hitherto untried 
systems of bridge construction. It was the death of the 
suspension principle, and has virtually negatived the em- 
ployment of cast iron for large girders. A very common 
method of allowing for its action in bridges is to design for 


ly dl proportionate in area to the rest of the | 
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Fig. 1 shows one form of this kind of h 7 is the 
side of the frame, n, the blades working : the rod 
between the pau being p. The blad lte rnately as 
the machine is hauled fore and gft, ay to bind 
the machine to the ship, and g is th the other 
sledge, Fig. 2, is fixed a revolving made to 
re in the contrary direction to lige is 
being drawn, thus giving considerable power in removing anything 
from the surface over which it travels. For this purpose the 

ay, in passing through the machine, takes a turn round the 
the brush, causing it to rapidly rotate as the frame is being 
ore and aft. It also turns in a contrary direction. 
brush is used when it is necessary to remove only seaweed, 
rras nd m els from the vessel; but when barnacles and theshell- 
tish of the 1 Seas adhere to the bottom, it is then necessary to 
use the scrapers, as the brush would not have sufficient power. 


The tackle used for both is the same, and consists simply of two 


| ropes running fore and aft and two round the ship; one of the fore 


| same as for trunk lines; weight of rail, 30 kilograr 
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and aft ropes ls empioye 1 to bind » to the b 
vessel, so that it cannot get : 


haul the machine itself back. 





For several months past all work on wooden ships at Chatham 
dockyard has been suspended, the only ships building being those 
of iron. 

DEPARTMENT RAILWAYS IN France.—The fi 
communicated by the engineers of the railway 
Calais vid Conerré (Sarthe), will give lea of what is meant by a 
department, or localinterest railv in Fiance:—G t 


llowing particulars 
from lf 


farners to St. 
















run (Vignoles’ section); length, 75 kilometres; mi adient, 
|} 0015; minimum radius of curves, 300 metres; estimated cost per 
kilometre, 110,000f. The rails will be of wrought iron, the sleepers 


| within the estimate, which includes the rolling stock. 


| mates. 


a static load, and give a surplus of strength to resist the | 


force of impact. This plan is both dangerous and erro- 
neous. A rolling load certainly brings an increase of strain 
upon certain parts of a girder, but not upon all. Many 


| the costs. 


portions of a girder undergo their maximum strain when | 


they are uniformly loaded with astatic weight, and receive 
no increase by the passage of a dynamical force. This 
interesting subject is ably discussed in the appendix to the 
present volume, by the Rev. Professor Willis, and the 
results of actual trials upon existing railway 
recorded therein. With the exception of the want of order 
in the distribution of some of the new matter, for which 
the editor apologises in the preface, and which is of no 
material consequence, Mr. Humber fully sustains the 
reputation he has acquired as a compiler of engineering 
literature. The plates and lithographs are well executed, 
and the various formulze and equations distinctly separated 
from the text, a detail that is frequently not sufficiently 
attended to in bringing out professional scientific works. 
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HARRISON’S METHOD OF CLEANING 

BOTTOMS OF IRON SHIPS AFLOAT. 

THE accompanying engravings illustrate two ingenious machines 
now on trial in the royal navy for this purpose. They are the 
imventions of Mr. Harrison, of Liverpool, whose previous plan for 
cleaning iron ships has already been favourably known. These ma- 
chines were first tried some months ago in Portsmouth harbour on 
board of H.M. ironclad Valiant, and the results pronounced satisfac- 
tory. Since then they have been in use by some of the other 
ironclads and have been found to answer. So great has been the 
difficulty hitherto of keeping the bottoms of iron vessels free 
from an incrustation of shellfish and seaweed that they could not 
be sent into southern latitudes with any hope that they would 
continue in a sailing condition longer than six or eight months. 
Paints and compositions of many kinds have been tried to prevent 
this, but up to the present time entirely without success. In the 
present stage of this important question it is evident that a 
corrective process must be einployed until chemistry or galvanism 
discover a preventive method. If iron ships can be kept clean for 
two or three years on foreign service, only requiring to be docked at 
long intervals to renew the paint on the bottom, a great benefit 
will have been conferred on the service and a great saving effected 


THE 











ct to keep 
All the 
surveys, construction, plant, and stock, will be supplied by special 
and separate contractors, a limited number being admitted to 
tender. The engineers are now completing the surveys and esti- 
There are many railways of this type projected, but few 
are pushed forward with activity. 

How ExpLosions Oc CONVICTION MINERS FOR Im- 
PROPERLY USING SAFETY Lamps.—The frequent explosions in the 
South Yorkshire districts seem to have awakened a vigorous in- 
spection with regard to safety lamps. At the Barnsley Court- 
house on Wednesday, no less than three separate cases against 
miners were heard for the above offence. The first was against a 
young man named John Bolton, who worked with a safety lamp in 
a damaged state, at the Mount Osbourne Colliery, thereby offending 
against the 33rd rule in use at the collieries. It was shown that 
the man was driving a nail into a piece of wood when the pick 
went right through the gauze. In the second case a young lad 
named James Taylor was charged with being found in the same pit 
with his lamp unlocked. This charge was also clearly proved, but 
as both the defendants had not previously offended and promised 
to be more careful for the future they were simply ordered to pay 
The third case was a very serious one. The defendant 


William Broomwich, a miner, was charged with found ina 


of Bayonne pine (Pin des Landes). The engineers ex] 
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part of the Woolley colliery, other than his working place. It 
appeared according to the evidence that the man was at work on 
the morning of the 11th inst. in the above colliery, when he stated 
he was ill, and started to go out. Nothing was heard of him until 





night when he was missing, and it being known that he had not 
come up the shaft.a search was made, which was unsuccessful until 
Thursday evening, when he was found laid awake in a hole with his 
lamp and a pipe, although both were out: it is thought he had gone 
there to smoke, The bench took a serious view of the case, and 
committed the defendant to prison for three months with hard 
labour. 

Tue Mcp BANK AT THE SEWERS OUTFALL IN THE THAMES. —The 
Board of Conservancy have sent a report from their engineer ‘on 
this subject to the Board of Works, who have also received a 
report from their own officers on the subject. Mr. S. W. Leach 
states that the deposit of mud has already been very extensive, 
bank of the depth of fully 7ft. having formed near the southern 
outfall; while a still greater accumulation appears near the 
northern outfall. Mr. Leach adds it is remarkable that the greatest 
accumulation has occurred some distance from the outfall on the 
upper side, and the character of the mud shows clearly enough 
whence it has come. It has always been put forth as a part of 
the main drainage scheme that the discharge of the sewage would 
be so managed, with reference to the flowing tide, that it should 
not be carried up the stream. ‘The deposit, occurring where it has, 
seems to show that the practice which has been observed of 
running out the contents of the sewers late in the ebb, and early 
in the flood tide, must have been adopted to a considerable extent. 
Mr. Bazalgette has also gone into the subject, and arrives ata 
different conclusion. He states that between the points surveyed— 
a distance of about 2} miles—it would appear that the deposit had 
increased in some places between the years 1864-7 to the extent of 
983,000 cubic yards, and in others had decreased abou 3,000 
cubie yards, leaving a total increase of about 60,000 cubic yards, 
In view of the fact that the subject is a complicated particu- 














1 one, 
larly with regard to a river in the bed of which constant changes 
are occurring which cannot be explained, Mr. Bazalgette recoim- 
mends a conference between the two boards on the subject. The 
Board of Works have, however, sent a reply in which they inti- 
mate that they are carrying out a duty authorised by Act of Parlia- 
ment, and that “it is the duty of the Conservancy Board to re- 
move all shoals and obstructions which may exist,” 
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COLLIERIES AND TRONSTONE MINES— 
INSPECTORS’ REPORTS. 


No, II. 

In Mr. Atkinson’s report upon the South Durham inspection 
district prominent mention is made of the ventilating fan invented 
and patented by M. Guibal, of Belgium. Air additional to that 
which could be procured by means of one furnace and the occa- 
sional use of some coke ovens—supplying together 20,520 cubic 
feet per minute—and 7000 cubic feet supplied by a second furnace, 
was required in the workings of the Hutton seam at Pelton 
Colliery, where there were two working shafts and the engine 
shaft acting as downcasts, and the furnace pit, with its two 
furnaces, acting as an upcast, and where the shafts were each 
about 57 fathoms. This was especially requisite when a sinking 
was made to the Busty Bank seam by two independent shafts, 
which had no connection, except for ventilation, with the then 
working pits of the Hutton seam. The Hutton seam workings, 
and the exploring places in the Busty Bank seam, were ventilated 
with the two furnaces in the Hutton seam. Additional attention 
to the ventilation had enabled the colliery viewer to get in the 
Hutton seam a principal ventilating current of 21,450 cubic feet 
per minute, and in the Busty seam a current of 11,000 cubic feet. 
More air, however, was required to efficiently ventilate both the 
Hutton and the Busty seams, and this it was clear must be 
obtained from additional ventilating power. Inasmuch as only 
7000ft. was obtained from the second furnace it seemed useless to 
adda third. A conference took place with Mr. Atkinson, and he 
recommended M. Guibal’s fan. An agreement was made with the 
inventor. One condition of it was that it should be of such power 
as to extract 100,000 cubic feet of air through the workings of the 
colliery per minute, when subjected to a fractional resistance 
equivalent to 3in. of water. In other words, the fan was to 
extract 100,000 cubic feet per minute when subjected to an aggre- 
gateresistance represented by a column of water 3in. high, or15°6,1b. 
per square foot. The fan, 30ft. diameter and 10ft. in breadth, 
was started on the 21st of October, 1865, Before M. Guibal was 
entitled to his money for it the fan was to demonstrate its 
capability of extracting the 100,000ft. By keeping the motion of 
the fan as nearly uniform as possible at sixty-four revolutions per 
minute, there was obtained a water gauge of 24in., 98,488 cubic 
feet of air per minute as an average main ventilating current, and 
with water gauges varying from,2in. to 3in. from 91,000 as a 
minimum to 106,000 cubic feet as a maximum per minute. 
Before, however, finally adopting the fan as the ventilating power 
for both seams some experiments were made with the two furnaces. 
It was found that with a water gauge of nine-tenths of an inch, 
which was about the highest that the furnaces could produce, the 
main current in the Hutton seam was only about 31,720 cubic feet 
per minute, and that when the small ventilation of the Busty 
jank seam was shut off and the two furnaces limited to the 
Hutton seam merely, not more than 35,245 cubic feet per minute 
as a maximum could be exhausted. This, as may be imagined, 
determined the proprietors to adapt the fan to work both the 
Hutton and the Busty pits. From the depth and nature of the 
workings the ventilating column there was so small that the fan 
was peculiarly applicable. In the Busty seam there is one down- 
cast shaft, 103ft. in diameter, and one upcast. After the fan was 
applied as the chief ventilating power of the colliery it was ascer- 
tained that 44,255 cubic feet of air per minute was got into the 
Hutton seam and 21,700 into the Busty. There were regulators 
for the different air splits in the Busty seam, and by enlarging or 
contracting these the managers augmented or diminished their 
ventilating currents in the several in-byways, and as the Busty 
Bank seam ways extended they from time to time added to their 
air currents. This they could do with ease, for they possessed by 
the regulators the most perfect control over the quantity. The 
workings in the Busty Bank seam are divided into two districts, 
the north and the south. In the latter they are comprised within 
an area of seven acres, whilst in the north they do not exceed four. 
The fan continues constantly at work, being stopped only on 
Sunday mornings for a short time to determine that all the fittings 
are complete; and when the machinery belonging to it is viled 
three or four times a day its motion is not stopped, but only its 
velocity reduced. 

Fans are at work in different parts of the kingdom, and in the 
South Durham there is one at Elswick, and another at Tursdale 
collieries. These were in motion before M. Guibal’s fan was put 
up, and they had been examined before the latter was adopted at 
the Pelton Colliery. 

The success of the working of this fan is the more important at 
the present time when accidents from explosions are shown to have 
been increasing with such painful rapidity, and colliery proprietors 
and viewers who are experiencing difficulty in the ventilating of 
their pits, to which fans can be employed, would evidently do well 
to make themselves familiar with what has been done at the 
Pelton Colliery. Yet even the very admirable condition of the 
ventilation in that colliery which has resulted from the use of the 
fan there has not, as we showed in our first article, prevented an 
explosion, no fewer than twenty-four lives having been lost by the 
accident on the 31st October last year. The proprietors of the 
colliery and Mr. Armstrong, their manager, have, however, this 
great satisfaction, that that accident cannot be traced to a want of 
sufficient ventilation. It points, so long as the present methods 
of lighting coal mines are continued, to the necessity for an im- 
proved lamp. 

_Upon this subject Mr. Brough in his report says :—‘‘In this 
kingdom it has been often stated that in mines liable to sudden 
outbursts of gas no lamp can be so thoroughly relied on as the 
‘Stephenson.’ If this be so, its use should be insisted on. It 
may be added that the very condition that requires the agency of 
an approximately true safety lamp demands also that blasting 
with gunpowder should be entirely done away with.” 

In future legislation heavier restrictions will have to be placed 
upon the very dangerous practice now adopted by workpeople in 
inines where they have a long distance to travel from their stalls 
to the shafts rising upon the tubs. In the South Durham dis- 
trict the accidents from this cause were more than usually 


numerous last year. Forty persons were killed by miscellaneous | 


accidents underground in that district, and their deaths arose in 
great part from this practice. The average of deaths from this 
cause per year, during the preceding four years, was not more than 
twenty-three. As many as five persons were killed by one acci- 
dent, owing to the train upon which they were riding being run 
into by tubs from another way. 

Mr. Dickinson has not forgotten the fact that there are offences 
which managers also may commit. His report, which relates to 
the East Lancashire or Manchester district, contains a list of five 
cases in which such persons have been fined in sums averaging 
from £2 to £5. The highest penalty was imposed because in one 
case a boy under the prescribed age was employed without a certi- 
ficate, and in another because a place in which there was fire-damp 
was not properly fenced off. Owing to that last neglect some 
eight persons were killed and sixteen others injured. The accident 
did not, however, happen until two of the colliers opened their 
safety lamps. __Mr. Dickinson also draws attention to the bursting 
of a steam boiler at the Towneley Colliery, by which two persons 
were killed; the boiler was only a small one and had a portable 
engine attached. It was considered defective in having no mouth- 
piece to strengthen the manhole. The safety valve also had a 
rigid screw instead of a weight to depend upon, andi had been 
set by a steam gauge instead of upon its own merits, and was 
apparently working at a pressure nearly 1501b. to the square inch 
instead of eighty, asintended. The gas, which is known as white 
damp, and is occasionally met with when a pit is on fire and after 
gunpowder has been fired in a close place, led to the death of three 
men in the Union pit of the Cliviger Colliery. The vapour was 
generated by a part of the mine having taken fire during the night 
at an underground steam boiler. When the men went down in 
the morning they smelt the gas, but as it neither put out their 


lights nor exploded they continued to look for its source and were 
overpowered. Mr. Dickinson collected some of the gas, also some 
water which it had passed over and impregnated, and he had it 
chemically tested. The result was the finding that it consisted of 
sulphuretted hydrogen, which is very poisonous. The gas was 
found a long way from the fire, and its smell Mr. Dickinson de- 
scribes as ** like water out of a gas meter.” Upon that portion of 
Mr. Dickinson’s report which relates to the Oaks Colliery acci- 
dent we dwelt in our last. 

The excess of accidents in the North Wales district Mr. Higson 
attributes in some degree to mis-management, disregarding esta- 
blished regulations, insubordination, and reckless proceedings on 
the part of the workpeople. This inspector attributes much of 
this state of things to workmen’s associations. He says that the 
employment of persons not accustomed to underground labour has 
in a great measure been forced upon mine owners by the strictness 
of the men to the rules and regulations of the trade union, by which 
the workpeople have now obtained more than formerly for doing less 
work. For the purpose, therefore, of maintaining the out turn of 
coal, and of supplying the gradually increasing demand, employ 
ment in one capacity or another has been found for almost every 
applicant. And he adds, ‘It is, however, much to be regretted 
that while the improved circumstances of the miners is conspicuous 
throughout the district, they are not as a rule so careful of them- 
selves nor so controllable as they were in less prosperous times.” The 
accidents in his district Mr. Higson thus classifics:—Forty through 
the disobedience and carlessness of the deceased; fifty-two by 
accidents beyond control; and fifty-nine under circumstances of a 
different character, many of which he was of opinion might by 
better management have been prevented. 

In the counties of Derby, Nottingham, Leicester, and Warwick 
there has been a decrease of deaths, though an increase of coal 
worked. In 1865 the coal won in those four counties amounted 
to 7,575,000 tons, and the number of lives lost to eighty-two, or 
one death to about 92,383 tons; whilst last year the coal worked 
was 7,600,000 tons, and the lives lost fifty-eight, or one death to 
every 131,034 tons of coal, which, Mr. Evans, the inspector of the 
district, remarks, will compare favourably with most other districts 
of England. Every colliery in Mr. Evans’ district is now, he 
believes, provided with two or more means of ‘‘ingress and egress,” 
and in that respect the Act of Parliament 25 and 26 Vict., cap. 79, 
is fully carried out there. Mr. Evans, too, has had mine owners 
or managers fined in the past year. One of these was mulcted in 
a penalty of £10 for not giving the inspector notice of a fatal 
accident. The money was given to the widow of the man that was 
killed by the accident. Mr. Evans would like to see Lord Camp- 
bell’s Act made so as to be within the reach of the friends of any 
person injured, and when any violation of the rules can be brought 
home to the owner or agent, substantial compensation be paid by 
them. 

In his report upon the accidents in the south-western district 
Mr. Brough dwells with the manly indignation, which every one 
who has the pleasure of his acquaintance would know beforehand 
his report would contain, upon the state of things which 
scandalised our civilisation in June last year, when a young 
woman was killed by a fall of stone in an ironstone mine 
belonging to the Nantyglo proprietors at Tredegar, in Monmouth- 
shire. Mr. Brough speaks of the accident as “* frightfully shock- 
ing as it is extremely rare,” and then goes on to observe that 
** notwithstanding all that legislation has done, the deliberate 
manner in which an Act of Parliament was set at defiance cannot 
be otherwise designated than as disgraceful.” The deceased and 
another girl had been employed by an under contractor, ** because,” 
the fellow admitted, ‘‘ their labour was cheaper than that of men.” 
This man and the contractor over him were both proceeded against 
before the magistrates, and whilst the first was fined £5 the latter 
was dismissed. This, however, has not altered Mr. Brough’s 
view of the relation he bore to that offence. The inspector, after 
showing that he was the overman as well as the chief contractor, 
says, ‘* Hence, at the time, and now, in my opinion, he was the 
chief offender.” It is satisfactory to be able to note that the 
offence was not lightly regarded in the district in which it 
occurred. Mr. Brough says, “the condition of the poor creature, 
though an unmarried woman, and other circumstances connected 
with the affair, had produced, as may well be supposed, a sensa- 
tion of indignation and disgust throughout the entire neighbour- 
hood.” Amongst the many valuable suggestions which Mr. 
Brough’s report contains, he recommends the adoption of the 
“long wall” system of getting the coal, on account not only of 
its tending to decrease the number of accidents from falls, but also 
because it results in the bringing away of more mineral than is 
possible in the “* pillar and stall” method. He admits, however, 
that it is a *‘ vexed question.” ‘‘ Every reason,” he says, ** exists 
for not sacrificing even the smallest portion of our underground 
supply.” He then advertsto the ‘‘extraordinary waste of coal 
even after it is gotten by severe labour, danger, and expense; its 
clumsy treatment in manufacturing processes, in the generation 
of steam, and in domestic consumption.” He has never ceased to 
point out, he says, that in a set of drill tools for blasting purposes 
there are one or two tools (needle or pricker, for example) that 
should be made of copper instead of steel. Proper tools and efficient 
fuzes would, he remarks, go a long way to prevent the “frightful 
number of deaths, the loss of sight, and the blowing away of 
limbs, that take place in consequence of premature explosion of 
shots, or by delay in the due time of their discharge.” 

In the South Staffordshire and Worcestershire division, of which 
Mr. J. P. Baker is the inspector, there were 109 deaths last year, 
an increase of eighteen upon 1865, but below the annual average of 
the five previous years. Of the total of 109 the inspector believes 
that forty-five were preventible. This ‘* waste of human life ” 
Mr. Baker does not hesitate to attribute to three causes: 
first, to the ‘neglect of owners and agents to comply 
with the provisions of the law, and their unwillingness to 
adopt certain precautionary measures; secondly, to the non- 
observance of the charter-masters and other persons em- 
ployed; and, lastly, to indifference to danger and disregard of 
the colliery regulations on the part of many of the unfortunate 
persons themselves. The inspector appears to be working with a 
will to decrease the instances in which the general and special 
rules of his district are infringed. He shows that during the last 
six years penalties have been imposed ‘‘on the owners, agents, 
charter-masters, and workmen of the collieries in this district, 
amounting to about £568;" of this sum £77 2s. was inflicted last 
year. The amount annually imposed as fines in Mr. Baker’s dis- 
trict, we have his authority for saying, ‘‘ probably equals, if not 
exceeds, one-half of the amount of the penalties imposed in all the 
other inspection districts put together.” This does not arise from 
the proportionate quantity of coal mined in the district, for we see 
that last year the weight of the year’s produce was 10,300,000 tons, 
of 2240 lb. to the ton; but it may in some part be due to the 
greater number of pit shafts and pits that are to be found in 
South Staffordshire as compared with some other districts. The 
collieries under Mr. Baker’s inspection number 544, a considerable 
number of which are not, however, in operation, and many of them 
partially or nearly exhausted; but within the boundaries of these 
collieries there are ‘‘ thousands of pit shafts of various depths, 
varying from a pair of shafts to seventy in a colliery.” 

Mr. Wales, in referring to the 120 deaths in coal and ten in stone 
mines in his district (South Wales) in 1866, says :—‘* When it is 
borne in mind that the working of many of the South Wales veins 
of coal is attended with great danger from their being so heavily 
charged with inflammable gas and constantly liable to be given off 
suddenly, together with their lead roofs, it cannot, I think, be 
| said that the results of the past year are unsatisfactory.” Whilst 
| in this paragraph pointing unintentionally to what was probably 

the cause of danger at the Fearndale Colliery, Mr. Wales, it may 

be reasonably presumed, scarcely expected to have in his next 

report to speak, as he will be called upon to speak, of a state of 

things in his district the opposite of satisfactory, in relation to 
| the result of the working of the Mines Inspection Act there, in 
diminishing the loss of life amongst the miners, 











In the eastern district of Scotland Mr. Ralph Moore shows a 
decrease in the deaths of fourteen upon the year in the coal and 
stone mines, namely, from fifty-two to thirty-eight, and believes 
that in Scotland the death rate is less than in Belgium. 

In the western district, under Mr. Wm. Alexander, there has 
also been a diminution in the fatality, but there has also been a 
“sensible reduction” in the quantity of coal gotten, chiefly 
through the workmen reducing the daily output per man from a 
fourth to a fifth. Sixty per cent. of the whole of the accidents in 
this district arose from falls of roof. 

We conclude our epitome by noting what are the suggestions of 
the inspectors, where suggestions are given, as to future legislation 
for the more effectual inspection of the collieries in their several 
districts. Mr. Dickinson repeats that inspectors should not act 
as the viewers or managers of the collieries, but be in the districts 
that matters may be referred to them. He believes that anything 
that may be found wanting in the present Act may be supplied by 
altering the special rules; but the system of working is not com- 
= in the Act—and the inspectors believe it is—then additional 
egislation appears to be essential, for the matter is one of great 
gravity as regards the working of the Barnsley bed of coal. Mr, 
Higson suggests that if it is intended to make further regulation 
and enlarge the means of inspection, then that young men such as 










those who are annually passing examination at the School of 
Mines, or who have graduated at one of the universities, or who 
have served an apprenticeship as viewer or mining engi . Should 
be appointed to act under his superior oilicer. Mr. Evans says, 
possibly the districts might be re-arranged! with advantage, and 


the appointment of an assistant to each inspector would relieve 
him of some work he might depute to another. Mr. Wynne writes, 
** What is far more likely to prevent serious accidents than more 
inspectors is the appointment of efficient manag at every 
colliery, so that the mines and miners may be as well looked after 
as if an inspector were resident on the mine. Without this acci- 
dents will occur.” Mr. Brough’s utterances upon this subject are 
the more weighty because of their peculiar significance at the 
present time. In the closing paragraph of his report he writes, ‘*It 
becomes my duty to state that those Acts of Parliament which have 
already been passed greatly ameliorate the condition of safety and 
healthfulness to the coal miner; but the recurrence at no remote 
period of time of astounding catastrophes brings me more and more 
to the opinion that additional measures of legislation will be of 
still further value and use, and that an increase and extension of 
inspection will be the best means of keeping within bounds those 
calamities that cannot have other than most startling and painful 
effect upon the whole and entire nation. Mr. Baker recommends 
a considerable augmentation of the amount of the penalties. Mr. 
Wales makes no suggestion in reference to future legislative action, 
but would strongly and sincerely recommend all colliery owners 
to exercise the greatest care in selecting able, experienced, and 
careful persons to act as their colliery managers. Mr. Moore fears 
that the undertaking by Government of any more than the present 
amount of inspection would be a step in the wrong direction, as 
tending to remove the power and the responsibility from the 
shoulders of those on whom it should fall. And Mr. Alexander 
advises such amendments as shall prevent owners from litigating 
during a lengthened period their prohibition of single shafts, which 
are condemned in the Act. 

The Mines Inspectors’ Reports for 1866 have appeared at a time 
when, through the recent explosions, they are more than usually 
interesting. They are further of interest, following as they do close 
upon the report of the Select Committee upon Mines, and the ex- 
amination of witnesses, by whom the present system was freely 
but not always justly criticised. And inasmuch as further legis- 
lation must follow upon the report of the committee, it is in the 
highest degree satisfactory that the particulars embodied in these 
documents are so ample and so suggestive that if they should be 
studied in connection with the committee's report they will put 
the Legislature in possession of information upon which, if they 
should act, it is fair to conclude that they will be able to produce 
a measure which will be in every respect beneficial in its ultimate 
working, alike to all persons employed in this vast national in- 
dustry and to the general community. 
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THE INSTITUTION OF CIVIL ENGINEERS IN 
IRELAND. 


We subjoin some further portions of the inaugural 
address of the President of this Institution, including the 
introductory part, which did not reach us in time for last 
week’s number. We shall be obliged from want of space 
to postpone till next week the publication of some very 
pertinent remarks on the Vartry Waterworks. The 
meeting, as we have already mentioned, was exceedingly 
numerous. The President said :— 

Gentlemen,—It is with no ordinary emotions that I return once 
more to the city in which my professional career commenced, to 
address you from the chair which has been occupied by so many 
distinguished engineers, and to which your unmerited suffrages have 
raised me. I cannot but feel that the distinction you have con- 
ferred is due more to the sense you entertain of the interest I 
have always felt and evinced in this institution than to any pro- 
fessional merit I possess. The election you have made is perhaps 
more remarkable onanother score, namely, that I am the first purely 
mechanical engineer whom you have raised to the President's 
chair, and on that account I thought it desirable to confine the 
observations I have to make more particularly to manufacturing 
and mechanical sciences than to the broad and comprehensive 
surveys of civil engineering which have marked the addresses of 
my predecessors. I will, however, preface my remarks by 
dwelling for a moment with pride and thankfulness on the 
srosperity that has fallen to our lot since we have enjoyed the 
hospitality of this noble college, which has extended to us the 
liberal and enlightened encouragement that most foreign learned 
societies derive from their governments. I fear that it is too much 
the custom of members of our profession to hold cheaply the efforts 
of those who associate themselves as we have done for the purpose 
of registering our achievements and submitting them to the 
analysis of public discussion. Such feelings are not only un- 
generous, but injurious to those who entertain them; firstly, 
because the record of completed works is the most valuable guide 
to the engineer —a guide to which those who will con- 
tribute nothing themselves do not scruple to fly when occa- 
sion requires it; and, secondly, because the preparation, 
reading, and discussion of papers are the best possible 
means of acquiring habits of accurate thouglit and intelligent 
study. Bacon has said that “reading makes a full man 
writing an exact man, and speaking a ready man. An engineer 
ought to possess all these qualities, and I appeal to your experience 
whether a man, though gifted with talent of high order, with 
competent education and great industry, is not still imperfectly 
fitted for his profession unless he has also — the habit of 
expressing his ideas clearly and fluently in public, and the power 
of committing them to writing with facility and grace. But these 
desirable accomplishments can only be attained by constant prac- 
tice. The best, often the only field for which, before they are called 
into actual use, is in the meetings of societies such as ours. 
How often have we seen men of known ability make them- 
selves ridiculous, and lose their client’s cause In giving evidence 
before juries and parliamen committees. How often, on the 
other hand, have men of inferior talent acquired undeserved 
renown simply by gracoful elocution and ready wit. I would 
earnestly counsel the younger members of the Institution—and 
expecially the students of the engineering school—not to neglect 
the opportunities our general meetings afford of acquiring the art 
of oa ic speaking and writing; they will certainly, at no distant 
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date, feel the benefit of the labour thus bestowed, and reflect with 
gratitude on the powers here acquired when they face with calm- 
ness and credit the searching, often rude and intimidating, exami- 
nation of counsel or the criticism of rival engineers. I am glad 
to find that the last two sessions have been fully occupied, and 
that many interesting and instructive papers have been read ; and 
from the works I see carried on in this country, I am justified in 
anticipating for this session similar full and profitable employ- 
ment. 

The melancholy duty falls to me of recording the death of one of 
our honorary members, the Earl of Rosse. Time will not permit 
me to say all that crowds into my mind at the recollection of a man 
who has achieved a world-wide reputation. This is, indeed, of less 
consequence here because I am satisfied that every member of this 
Institution is perfectly familiar with the eminent services Lord 
Rosse has rendered iv astronomy, mechanics, education, and other 
branches of social science. When I reflect upon the patience, per- 
severance, mechanical ingenuity, and skill he exhibited in the con- 
struction of his great telescope, I cannot help feeling regret that 
his rank was so exalted, and that he was not really obliged to apply 
his rare talents to the profession of which we are members. What 
losses has the world not sustained —what further fame might he not 
have achieved isa theme of regretful contemplation. We must 
only be thankful that we can claim him as a native of Ireland, 
that he was content to dwell on his ancestral acres, and to make 
the village of Parsonstown as familiar to the scientific world as the 
name of the great city in which I now address you. 

In the manufacture of iron and steel Mr. John Ramsbottom, of 
the Crewe Works, has introduced some valuable improvements. 
In the ordinary process of rolling iron the bars are passed through 
in one direction only, returning over the top roll, whereby much 
time is lost and heat wasted. The gearing by which rolling mills 
are driven is usually of an extremely ponderous description, and 
though the idea of reversing the rolls and passing the iron back- 
wards and forwards kas often been entertained, the difficulty of 
arranging the mechanical details has stood in the way of its adop- 
tion. Mr. Ramsbottom, with the originality which characterises 
most of his proceedings, boldly discarded the old system, and applied 
a pair of high pressure engines, without any fly-wheel whatever, 
direct to the rolls, and obtained the desired action by reversing the 
engines, so perfectly that the whole train of rolls at Crewe has 
been reversed as often as seventy-three times in one minute. 

The engines of the Crewe rolling mill have cylinders 28in. 
diameter, 4ft. stroke, coupled at right angles and geared into the 
rolls, so as to make 3} revolutions more than they do; the 
reversing arrangement is a modification of Allen’s straight link 
motion, which, for convenience, is worked by hydraulic power. There 
are two pairs of rolls, one for roughing down and one for finishing; 
the former are 24in. diameter and 6ft. long, the latter the same 
diameter but 7ft. long, the connexion between the engine and the 
rolls being through a friction clutch. The practical working of 
these rolls has proved eminently satisfactory, nor does the quality 
of the iron appear to be affected by being rolled alternately in 
opposite directions. The introduction of this system will very 
much facilitate the production of very long bars and very heavy 
plates. 

In the manufacture of steel tires Mr. Ramsbottom has again 
quite left the beaten track. To make a 5ft. locomotive wheel tire 
he first casts a essemer steel truncated cone, 22in. diameter at the 
base, Gin, at the apex, and 22in. high. As soon as sufficiently set 
it is removed from the mould, reheated, and hammered on the 
sides and end in a steam hammer of perfectly original construction. 
It works horizontally, and instead of an anvil it is opposed by a 
second hammer working simultaneously in the opposite direction. 
By this bold arrangement perfect uniformity of blow on the two 
faces is obtained, the ordinary hammer, it is well-known, pro- 
ducing a greater effect on the hammer than on the anvil side, 
especially in large masses. ‘he bloom, which the horizontal 
duplex hammer has reduced to the form of a cheese 22in. diameter 
and Yin. thick, is heated a second time, and then placed under a 
steam hammer having a cone 17in, long and 12in. diameter fixed 
to its face, by means of which a hole is punched through and 
enlarged till it is 12in. diameter. The ring is then heated a third 
time and haminered upon a beck anvil at an inclination of 20 deg. 
to the vertical till it is 34in. diameter and Sgin. thick, after which 
it is heated for the last time and finished in Mr. Rothwell Jack- 
son's circular rolling mill, At the works of the London and North- 
Western Railway Company at Crewe Mr. Ramsbottom’s system 
is in full operation, the tires being turned out by one set of appa- 
ratus at about the rate of one every hour with great economy, 
chiefly on account of the very insignificant waste of material —not 
exceeding 8 per cent.--and the small number of reheatings, while 
the searching work every tire has to undergo is a guarantee of its 
soundness. 

In the construction of steam engines little or no progress has 
recently been made, which is the more remarkable when we con- 
sider the wide field which exists for improvement. It is 
popularly held that the steam engine is a model of perfection—the 
beau-ideal mechanical skill. In reality, however, it is the 
rudest prime mover we have, and one that utilises a far less 
percentage of its motive force than any other. 
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The researches of Joule have shown that 1 lb. of water heated 
I deg. Fah. is competent to raise 7721b. Ift. high, and, conse- 
quently, 1lb. of water converted into steam should raise 


390 772 = 764,2801b. 1ft. high. A good boiler will evaporate 
8 lb. of water per pound of coal, hence 1 1b. of coal should be com- 
petent to raise 6,114,240 lb. 1ft. high, or if consumed in one minute, 
to produce 185-horse power. But a very good expansive con- 
densing engine consumes about 31b of coal per horse-power per 
hour, which is equivalent to 1 Ib. of coal producing 20-horse power, 
or less than one-ninth the power that coal is known to be be capable 
of developing. I cannot help thinking that if this fact, which I 
have stated very roughly, were more generally known it would 
stimulate inventors to produce improvements in the steam engine, 
which would make as marked a feature, even in this age of dis- 
coveries, as Watt’s inventions did at the commencement of this 
century. 

The terms ‘‘ high” and “low” pressure engine now no longer 
convey the meaning they formerly did; indeed, in many cases the 
terms might with correctness be reversed. They used to signify 
“non-condensing” and ‘*condensing” engines; these now fre- 
quently work at the same boiler pressure, in which case the con- 
densing engine is really under the higher pressure of the two. 
There is a growing tendency to reduce the size of engines and to 
increase their speed to obtain the requisite power for permanent 
engines; I think this tendency is mischievous, because high speeds 
mean frequent repairs. To obtain smooth running there must be 
a certain relation between the weight of the reciprocating parts, 
the pressure of steam, grade of expansion and velocity. If you 
will refer to a most interesting paper by Mr. Strype, in the seventh 
volume of our “Transactions,” you willsee the influence of theinertia 
of the reciprocating parts of steam engines on this motion demon- 
strated mathematically as well as practically, and if engines were 
constructed with this consideration in view there is no reason why 
considerable speed should not be compatible with smoothness of 
motion. I fear, however, that few engineers trouble themselves 
about such niceties; the grade of expansion of engines is varied, 
without regard to the proportions of the engine, the ready cure 
for rengh running being a little more or less lead, a con- 
trivance, im fact, to correct ina wasteful way the evil consequences 
Mr. Strype hac shown must arise from improper relations between 
the mass of moving parts and the energy of steam. Wide 
differences of opinion oxist as to the most advantageous pressure 
to use. I do not think ture is much gained beyond 60 1b. above 
the atmosphere, because the advantages of increased expansion 
are counteracted by the increased loss \y radiation from the more 
highly heated parts by the increased tempeseture of the smoke 
leaving the boiler, and by the practical difficulties of luveination 
and the wear of parts. Much misconception exists about “‘ super- 
heated steam.” ‘There is no aflvantage in using really dry steam 
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at a higher temperature than that due to its pressure. But steam 
never issues from a boiler dry, it carries up with it mechanically 
more or less water, and is itself partially condensed by radiation 
and conduction. Extra heat applied to vaporise this water is a 
direct gain, but any heat beyond that is much better applied to 
the water in the boiler. 

I must direct your attention for a few minutes to the very 
beautiful invention of a man who has contributed materially to 
the advancement of mechanical science. I allude to the chronome- 
tric governor of Mr. Siemens. The principle upon which this 
instrument is constructed is to establish uniform rotation by the 
mutual action of power and resistance, both of which shall be 
invariable, and to obtain the force necessary for regulation from 
the resistance which such revolving body is made to offer to the 
least change of speed. The general arrangement of the governor 
is this:--A vertical spindle carries on its upper end a cup having 
an open bottom, and revolving in a cistern of water or other fluid, 
the bottom of the cup being sufficiently immersed in the water to 
allow of the latter being raised by the action of centrifugal force, 
and thrown over the margin of the cup. The cup is not fixed 
rigidly to the spindle, but is connected to it either by a spiral 
spring or constant weight—so that variations in the speed of the 
spindle have the effect either of altering the immersion of the cup, 
and thus causing it to raise more or less water, and so absorb or 
yield up power, or the altered speed affects the weight which, by 
its motion, regulates the admission of steam or water. 

The first form of governor is applicable to delicate work, and 
directly compensates for variations in the motive force by raising 
more or less of the fluid the cup is immersed in. It has been 
applied successfully to the regulation of electrical clocks, telegraph 
recording instruments, equatorial telescopes, and the like. 

The second form of governor is adapted to heavy machinery, 
such as steam engines, water-wheels, and marine engines, where it 
would be impracticable as well as wasteful to attempt the absorp- 
tion of excess power; and where, therefore, the cup is driven by 
the prime mover to be regulated through the agency of differential 
wheels, the disc containing the intermediate pinions being kept in 
position by a weight or spring. The constant resistance at a 
uniform speed that the fluid offers in rising in the cup, augmented 
by the overflowing portion striking projecting vanes in the fixed 
case and on the outside of the cup, serves to sustain the weight, 
which thus becomes the fixed driving power of the cup. The 
least tendency to variation of speed produces a greater or less 
discharge of fluid, and therefore a corresponding alteration of the 
resistance to the power necessary to drive the cup, and a conse- 
quent movement in the weight, which, being communicated to the 
regulator, adjusts the speed of the prime mover. Unlike the 
pendulum governor, the instrument I have described once set to a 
certain speed will maintain it quite independently of the amount 
of force exerted, and so perfect is the action that a steam engine 
may be loaded to its full power and then suddenly and completely 
relieved without any sensible change of velocity. The chronome- 
tric governor does not require to be kept in a vertical position; the 
action continues perfect so long as the lower orifice of the cup 
remains immersed, and hence it is applicable to the regulation of 
marine engines. Those who wish to be more fully informed of 
this elegant invention will find all they desire in the paper read by 
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the process in the least possible time. Second, that every ton of 
peat in an average bog is associated with nine tons of water, that 
this water cannot be separated by mechanical means, and cannot be 
evaporated naturally when the peat is in the form of sods, in less 
time than an average fine summer; that not unfrequently the 
seasons are so wet that dry turf cannot be procured at all, and 
that consequently, any manufacture depending on it could not be 
prosecuted, Third, that the cost of cutting and saving turf by the 
ordinary process increases rapidly with the yield required from a 
given area, because of the immense surface necessary for spreading 
out the sods to dry. To cut a moderate quantity of turf from a 
bank and throw it up to be spread by an assistant, is, no doubt, 
a cheap processs; but when a certain width is covered the assistant 
has to be supplemented by two others with barrows, who at once 
double the cost, which, after a time, must be increased in a still 
higher ratio if further width of spreading is required. Fourth, 
that peat cannot be compressed in the wet state and dried after- 
wards and still form a compact and durable fuel, because a cake of 
wet peatis in the worst possible condition for drying, and when 
dry it becomes porous and friable in proportion to the quantity of 
water removed. 

What then is wanted to hold out a reasonable prospect of 
success is a process by which a crop of peat could be collected and 
partially dried in the course of a single fine day or even a portion 
of one, an economical means of completing the drying, and a 
machine competent to compress the dried peat into a compact 
form. 

If you will refer to vol. vii. of our ‘‘ Transactions,” and to the 
record of the ‘Proceedings of the Mechanical Engineers of 
3irmingham,” at their meeting in Dublin in August, 1865, you 
will find a minute description of a process of manufacture which 
complies with the conditions I waged «a named, which has been 
in actual operation for some years, and by which over 7000 tons of 
excellent fuel; have been produced at a very moderate cost, but 
which, unfortunately, and for reasons which I will presently ex- 
plain, is not at this moment in operation. I will first, however, 
give the salient points of Mr. Charles Hodgson’s beautiful and 
simple process—pausing for a moment to pay a tribute to the in- 
genuity and perseverance of our associate, who, for more than ten 
years, devoted the best part of his time, his fortune, and his 
talents, to the question before us, and whose name will one day 
be recorded among the benefactors of his country. 

The first dawn of success became apparent in the invention of 
the continuous tube-pressing machine. Mr. Hodgson found that 
to make a permanent cake of fuel out of dry peat required not 
only very heavy pressure but that the pressure should be kept on 
not less than one minute. No sort of moulding machine could 
turn out any quantity under these conditions, until the happy 
idea occurred to obtain the necessary resistance to pressure in the 
friction of a tube, and he embodied this principle in his patent 
pressing machine, which consists of a tube 4in. in diameter and 
5ft. long, in one end of which a ram reciprocates, and at each 
stroke produces a cake about lin. thick, pushing the whole tube 
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3irmingham in January, 1866. 

Mr. Siemens is the author of another invention of wide-spread 
utility — the regenerative gas furnace. This furnace consists of 
two portions :—First, the producer where the gas is made, and 
which may be at any point of an establishment most conveniently 
situated for the supply of fuel; and, secondly, the furnace with its 
regenerators connected to the producer and chimney by subterra- 
nean flues. The gas producer is not unlike a covered lime-kiln 
with a fire-grate at the bottom. Into this the fuel is thrown. 
The layers next the bars burn in the ordinary manner, the heat of 


combustion driving off the light hydrocarbon gases from the fresh | 
fuel, while the carbonic acid produced at the grate in passing | 
through the mass of red-hot fuel takes up another equivalent of | 


carbon and is changed into carbonic oxide, which is an inflammable 
gas; and, lastly, to diminish the quantity of nitrogen, steam is in- 
troduced at the grate, and becoming decomposed by the incan- 
descent coal, to a certain extent takes the place of air, but with 
the advantage of yielding hydrogen instead of nitrogen. 
mixture of gases I have named collect in the upper part of the 
producer, are carried up about 10ft. in a brick stack, then hori- 
zontally a short distance, and down again, in sheet iron flues, into 
the main gas passage to the furnaces. The gas passing through 
the sheet iron flues becomes slightly cooled, and its density 
sufficiently increased to make this system of pipes act like an air 
syphon and impel the gas along the mains. 

The furnace is made of various forms to suit particular purposes, 
but in all cases it is provided with regenerators, consisting of two 
pairs of chambers filled with loose bricks and fitted with valves, so 
that the gas and the air necessary to mix with it are brought up 
one pair of chambers into the furnace, burn, and the waste heat 
and products of combustion pass down the second pair to the 
chimney flue. In the course of an hour the second pair of regene- 
rators have become intensely hot at their upper ends, the gas and 
air valves are reversed, the flames descend by the first pair of 
regenerators, while the air and gas rise by the second, absorbing 
the heat from the loose bricks, among which they find their way 
into the furnace, and thus commence to burn at a high temperature, 
effecting a great economy, the temperature of the chimney flues 
being very low. 

The hearth of the furnace is neutral as regards draught, the gas 

and air enter by their own buoyancy; the draught of the chimney 
is regulated so as merely to carry off the products as they are 
formed, and, consequently, when the furnace door is opened there 
is no in-draught of air and consequent oxidation of the metal 
being heated. By varying the proportions of gas and air the flame 
may have oxidising or deoxidising properties communicated to it, 
an absolutely uniform heat may be kept up for any length of time; 
the producers are self-regulating because the amount of air passing 
into the grate, and therefore the quantity of gas produced depends 
upon the quantity drawn off, and finally one attendant can easily 
manage three or four furnaces. Almost any sort of fuel can be 
used, slack and screenings of coal and coke being as good as any 
and considerably cheaper. From several years’ experience I can 
say that not only are Siemens’ furnaces theoretically an improve- 
ment on the old system, but that they answer perfectly in practice, 
and will, I think, be very valuable with fuel such as peat, that 
cannot bear a strong blast, but which in other respects presents 
special advantages for metallurgic operations. 
» I now approach a subject of peculiarly material importance, but 
which, I fear, will find little favour in your eyes—I mean the 
artificial drying and consolidation of peat. I dare say many will 
exclaim that there have been quite failures enough of attempts to 
give our bogs a high commercial value to justify the conclusion 
that so desirable an end is beyond our reach, and that it is mere 
waste to devote time and money to it. To such objectors I would 
reply that repeated failures by no means prove that an enterprise 
is impracticable; that, on the contrary, they should be made 
stepping stones by which men of talent and perseverance can rise 
to the good they have determined to attain; that in difficult 
undertakings the failures that have arisen are like buoys laid 
down by our predecessors to warn us of the rocks on which they 
have made shipwreck; and that, consequently, the course of each 
succeeding adventurer is the more clear and secure. Those who 
care to take the trouble to study the history of peat fuel manu- 
facture, and who will patiently ascertain the cause of each failure, 
will, I think, agree with me that the following points have, at 
least, been determined :— 

First, that the climate of Ireland is very ill adapted to natural 
drying; that the number of fine days does not, on an average, 
exceed one hundred in the year, and that it is very rare to have 
many fine days in succession. It is therefore imperative in air 
drying to expuse the greatest possible surface, and to accomplish 
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takes about one minute to traverse the length of the tube it 
remains one minute under pressure, and yet the machine produces 
sixty cakes in that time. This press leaves nothing to be desired, 
is extremely simple and durable, and has proved itself capable of 
compressing regularly at the rate of 100 tons per week. 

No sooner was the pressing machine perfect than it became 
apparent that no known process could supply dry turf enough to 
keep it inoperation. The raw material was wanted in the state of 
powder. Mr. Hodgson set himself to ascertain if the bog could 
not be made to yield it in that state more abundantly than in any 
other. He soon noticed that in a well-drained piece of bog each 
ton of the upper surface for an inch or two deep was associated 
with only three tons of water, and if harrowed up and ex- 
posed for a few hours on a fine day this was reduced to one 
and a-half tons, and the peat or mull so dried, if put into heaps, 
did not again absorb moisture; and if raked slowly over iron plates, 
heated only by the waste steam of the compressing machine, most 
of the remaining water was driven off, and, in fact, that by the 
combustion of twenty-five tons of compressed fuel, power and 


| heat enough could be obtained to dry and compress seventy-five 


| just described. 





tons for the market. 

The question of supply thus resolved itself into area of bog 
brought under treatment, and it has been found from experience 
that eight Irish acres are sufficient to provide, during the fine 
weather of the summer months only, sufficient material for the 
production of 5000 tons of compressed fuel per annum. 

In the year 1865 Mr. Cotton and I were requested to examine 
and report upon the cost of manufacture upon the process I have 
The experimental works were placed at our dis- 
posal for a month, and the conclusion we arrived at was that the 
actual production at the rate of eighty-four tons per week cost 
6s. 4d. per ton; and the probable cost, at the rate of 400 tons a 
week, would not exceed Js. 114d. per ton, cost of management in 
both cases excluded. I have taken considerable pains to ascertain 
from the actual experience of a more extended manufacture how 
far these anticipations have been realised, and I find that the cost 
will probably be 4s. 2d. per ton on the large production, while the 
expenses of management and depreciation will amount to Is. 8d., 
or 5s. 10d. in all, and the price realised for the compressed peat 
has actually been 9s. per ton at the works, and Ils, td. on the 
canal side in Dublin, leaving in each case a ~~ of 3s. per ton, 
with apparently an unlimited demand. It will naturally be asked 
why, if these statements are correct, did the undertaking collapse 
like so many of its predecessors? The causes are chiefly the 
following: 

First, the company started with insufficient capital. In truth, 
the general public did not subscribe more than one-sixth the re- 
quired amount; the inventor’s family subscribed twice as much, 
and thus, with only one-half the capital paid up, the works were 
imprudently commenced, in expectation of additional support as 
they went on; but evil times were already approaching, and when 
the commercial crisis came the company had to submit to the fate 
of many other similar enterprises. Second, the time necessary 
to prepare the bog for collecting the mull was not sufficiently con- 
sidered. It takes fully two years from the time of first opening 
the drains to the time when the surface is sufficiently dry to be 
worked to advantage; this time had not expired before the 
machinery was ready, and hence a sufficient supply of material 
could not be obtained to keep the presses in full work. Third, 
under mistaken ideas of economy the manufacture of the several 
portions of the plant was confided to various contractors, the com- 
pany itself making a good deal of the coarser machinery, the con- 
sequence was want of undivided responsibility and a great deal of 
very bad workmanship. It is always safer, especially in new 
processes, to pay a house of known talent and reputation a hand- 
some sum for what is required, and to fix on it the responsibility 
of the proper execution of the work, than to attempt to cconomise 
by distributing small contracts and practically abolishing all 
responsibility. 

Had a different course been pursued, had the full capital required 
been collected, had one press, with its attendant drying machinery, 
been fixed first and worked till the bog was sufficiently dry to 
to supply another, and had the whole four presses contemplated 
been ca gradually established, had the machinery been made by 
one firm of high standing, I am perfectly convinced that a year 
or two more would have demonstrated that Mr. Hodgson’s process 
of preparing compressed peat was not only the decided mec anical 
success which it is, but a great commercial triumph as well. 

Under present circumstances I see no prospect of the manufac- 
ture being resumed—unless the Government could be induced to 
aid in this truly national work. Its importance as a means of 
giving constant employment to the people may be estimated from 
the fact that a production of four tons per week involves the 
permanent employment of one man; it would cause money to 
circulate among our own population instead of paying it away for 
English coal; it would reclaim large tracts of land from a state of 
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utter unproductiveness and enable them’ to bear an industrious 
population, which would itself then find the means for many of 
those drainages of which the country stands in great need. I 
have trespassed long on your patience, but I hope I have made it 
clear that the subject, at all events, deserves serious consideration; 
and if ever my hopes and wishes are realised it is to one of our 
own body that the country will be indebted. 


PROGRESS IN FRANCE. 
(Continued from page 503.) 
section of the big Blue-book previously alluded to in 
ER, which interests the engineer, is that which relates 
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to roads and navigation of the country. The establishment 
of railways, says the report, has not diminished the trafiic 
on the common roads, and if they have relieved those roads 


to which they lie parallel, they have, on the contrary, greatly in- 
creased the in Just rial, agricultural, and commercial traffic on 
those lines of road which either feed or supplement the iron lines ; 
the average tr on the common roads remains about the same as 
it was before the establishment of railways. 

The great importance of good road making is well set forth in 
the following passage :—‘*It it well to bear in mind that if in con- 
sequence of the imperfections of roads, the cost of transport be in- 
creased only a centime per horse per ‘mile, agriculture, industry, 
and commerce lose annus illy 30,555, O0OF. (£1,222,200).” Thereforeitis 
most important that the roads should be kent in good repair, and 
the engineers of the Punts et Chaussées are continually occupied 
in improving the means of nhs iaking and maintenance in order to 
meet the relative moderate amount devoted to that purpose. 
The credit on that account for the present year is equal to 
£1,100,000. This, however, is only for the main roads, or Routes 
Impéria/es, as they are called. 

The system of main roads is yet very incomplete in some parts 
of the country, and especially in the vicinity of the Alps and 
Pyrenees, and in the centre of France, the deficiencies being con- 
sidered to amount to more than 500 miles in January last ; ‘about 
one-ninth purt of this work has been effected during the present 
year at a cost of £124,000, and the sum required for the remainder 
is estimated at ten times that sum. The completion of this work 
is all the more necessary from the fact that the districts in which 
the deficiency exists are neither well supplied with nor well adap- 
ted torailway or canal communication. 

Besides new roads there is the completion, or rather correction, of 
the old lines, and the list of those which are ordered to be exe- 
cuted number 158, and are spread over sixty-four departments. 
The total work to be performed here is estimated at nearly 500 
miles, and the cost at upwards of a million sterling; a portion of 
this work has been executed this year at a cost of £112,000, or 
equal to the expense of construction of about fifty-five miles of 
road. The ro: 1ds which have been, or are to be thus improved, are 
gen erally pee of railways, and, as the report says, the public, 
accustomed to the rapidity of railroad travelling, call loudly 
for the removal of all in 1pediments to rapid transit on common 
roads. 

Small bridges and viaducts are included in the cost of main 
repairs but not large bridges ;_ thirty-five such bridges have been 
decreed t to be executed at an estimated cost of half a million 
sterling; about one-third part of this work has been executed. In 
addition to these a nuinber of other bridges are reported as 
necessary, an id the cost of these is given at £640, 

The roads in Corsica are the objects of a special annual grant, 
which this year amount to £32,000, the cost of construction of 

nearly twenty miles of road; the estimate of what still remains 
to be done in the island in this way amounts to £166,400. In 
addition to this a system of forest roads is under hand in Corsica; 
there are thirteen in number, with an aggregate extension of 
nearly 350 miles, nine-tenths of which are executed. The total 
cost of this system, and the maintenance of the roads till 1870, is 
set down at £376,400, of which the greater portion is expended. 
The importance of roads in the island is of course greatly increased 
by the absence of railways and canals. 

A very considerable item in the account in question is annual 
allowance to the Paris authorities of the sum of £352,000 for the 

pening up of new roads within the limits of the city “alone ; ; such 
an expenditur 23 a capital index of the extent of the 
demolitions pa constructions still going onin Paris. The vote in 
question is several years old, and no one supposes that 1807 or 1863 
will close the list. 

The improvement of rivers and the construction of new canals 
have cost during the present year £548,000, of which £152,000 was 
applied to the river Bs eg and £396,000 to canal work ; and 
the works remaining to be done at the end of the present year are 
estimated to cost £2,682,200 for the rivers, and £524,400 for the 
canals. The most generally important works are being z naturally 

ecuted first, and amongst these are the great lines which jomaale 
Paris with the chief industrial and commercial centres of the 
country, such as the northern frontier, Havre, Strasbourg, the 
Rhine, Lyons and the Mediterranean. 

On the northern line former works had given a waterway of 
two metres in depth from the Belgian frontier to the mouth of 
the Oise; it was very important to obtain the same amount of 
water in the Se towards P wie on the one hand, and Rouen on 
the other. With this object dams were formed at Marly and a 
Andrésy in 1866, and one at a , hear Paris, a few months 
since, so that heavily-laden b $ can now navigate the main 
northern line without di fic ilty. Between the mouth of the river 
Oise and Rouen three new dams are to be constructed next year. 
Below Rouen the embankment of the Seine is finished as far as 
the mouth of the river Ri lle, and is about to be continued on the 
left bank as far as the point of Berville. The line between Paris 
and the Rhine, the river Marne and the canal of the Marne 
be considered as open throughout its whole 
ition of the Marne is completed, with the 
edging here and there, in order to secure at least 
f war r, “whie h is considerably advanced. Some slight 
s have to be execut ted on the canal of the Marne 
and Rhine, but it is anticipated that the whole line will be com- 
pleted for the coming industrial season. Connected with this 
main waterway is the canal of the Upper Marne, which starts from 
Vitry, trave St. Dizier, and is to penetrate the heart of the 
metallurgical districts of this region, and the canal of the collieries 
of the Sarre, opened in 1866, and upon which a considerable trade 

mmenced. As regards the canal of the Upper 
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the end of the present year will be available to Chamoniley, where 
for a time it will terminate. 

he c isation of the Mos 1ust be mentioned in connection 
with the Great Eastern | gation. This work was decreed 
in April 1 ast, an 1 is to be earri ‘d on 1 by means of advances made by 
the Consul-general of 1 the department of the Moselle. The pre- 
liminary measures have been commenced. The improvement of 


the bed of the Rhine, de 
tinued on the French b of the river. 

The line of navigation between Paris and Lyons takes in the 
Upper Seine to Montereau, the Yonne from Montereau to Laroche, 
the Burgundian canal, the Saéne, and the Rhone from Lyons to 
the sea. The establishment of the dam at Suresne will give effect 
to those of the Upper Seine finished in 1866. The canalisation of 
the Yonne as faras Laroche, where the Burgundian canal enters the 
river, is arranged to be completed i in 1868, and the navigation of 
Ge whole line m: ry be carried on in a regular and uninterrupted 

.anner with a normal supply of water without the uses of sluices. 
The operation of canalising the Upper Yonne from La Rochelle to 
Auxerre is now under examination. Some supplementary 
uirangements are being made for the complete feeding of the 
Burgundian canal, of which the most remarkable is the enlargement 
fo the basin of Pauthier. 

(Zo be continued.) 


led on in the year 1841, are being con- 
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Condensed from the Journal of the Commissioners of Patents. 

| Grants and Dates of Provisional Protection for Six Months. 

2479. ALBERT FENTON ard JAMES SANDILANDS, Redditch, Worcestershire, 
* Improvements in machinery to be employed in the manutacture of fish- 
hooks. ’—3!st August, 1867. 

2723. THOMAS VAUGHTON and OLIVER VAUGHT Birmingham, “ An im- 

fastener for neckties or other similar articles for ladies’ or gentle- 
—26th September, 1867. 

tT LAKE, Southampton- buildings, Chancery- -lane, London, 

—A communication from 














men's use. 
2909. WILLIAM KOBEE 
“Improvements in electric telegraph apparatu 








C. H. Pond, Oberlin, Ohio, U.S.—17th October, 1867. 

3170. SIEGFRIED SIMON, pokemon London, “Improvements In the 
manufacture of aprons, bibs, and pouches for the use of children and 
infants.”. cormunication from Stegfried Simon, Berlin, Prussia. 

3177. JOHN HOWARD WORTHINGTON BIGGS, Manchester, and ARTHUR 
WORTHINGTON LieGs, Brown's. buildings, Liverpool, “Improvements in 

ing warp ends, and in apparatus employed therein,”—9th Vovember, 1867. 





Kentish Town, London, 
and bags of various 


RAOUL PAUL FANCHEUX, Caversham. road, 
** Improvements in tobacco pouches, purses, cigar cases, 
kinds.” 

3199. JOHN THOMAS BROWN PORTER, Lincoln, 
spaders or digging machines for tilling la 


‘*‘Tmprovements in rotary 
12th November, 1867 








3241. ERNEST FARRINGTON, Rue da Chemin Vert, Paris, ** An " improved 
tubular cannon.” —1t5th November, 1867. x 
$291. LIONEL BARNET JOSEPH, Wyattville, Central Hill, Upper Norwood, 








** Improvements in tramways for common roads.”—20th November, 





y. 


1867. 
3310. 
“ Improv 


Clapham, Surrey, 
and heating 


THOMAS GEORGE FONNEREAU DOLBY, Old Town, 

nents in the method of and apparatus for warming 
solid and liquid food for children and invalids.” 

3311. ARCHIBALD MUNRO, Arbroath, Forfarshire, N.B., 
to be used for cutting rocks or stone and other similar substances. 
November, 187 

3317. * DWARD THOM AS HvuGHEs, Chancery-lane, London, ** Improvements in 
telegraphic apps rs atus.”—A communication from — Murray Fairchild and 
Joseph Kidder Bundy, New Haven, Connecticut, 

3: WILLIAM MOkT, Fenchurch-street, London, ** aewevemnente in preserv- 

ing meat, and in apparatus employed therein.”—A communication from 

Thomas Sutclitfe Mort, Green Oaks, near Sydney, New South Wales.—23rd 

November, 1867. 








“An improved tool 
"— 22nd 











3335. WILLIAM FORD STANLEY, Great Turnstile, Holborn, London, **‘A new 
meteorological instrument.” —25th Vovember, 1867. 





ROBERT MICHAEL LETCHFORD, Three Colts-lane, Bethnal-green, 
London, “Improvements in matches for lighting cigars and fer other pur- 
“¢ provements in 
aring 





ENHALGH, Bolton, Lancashire, ‘‘ Certain im 

apparatus (termed drawing frames) employed for pre 
cotton or other fibrous substances." —26th Vovember, \»67. 

3354. CHARLES COATES, Sunnyside, near Rawtenstal!, Lancashire, ‘‘ Improve- 
ments im machine ery for cutting or dressing stone, and in apparatus con- 
nected therewith.” 

3358. ALFRED VIN( 
ratus for making extracts from bark and other substances. 
tion from Jame Warren Jones, Cumberland, Maryland, U.S. 

3351. JAMES SUTCLIFFS SMITH, Bacup, Lancashire, w( ertain improvements 

in apparatus for ventilating buildings and other similar purposes 

3315. MILTON ALEXANDER HAMILTON, Southampton-buildings, Chancery- 
lane, London, ** An improved cutting implement, more e-pecially designed 
for opening cases or cans formed of sheet metal.”—27th November, 1867. 

3366. ALEXANDER MACKI8, Warrington, Lancashire, “Improvements in 
apparatus tor composing and distributing type.” 

3367. ROBERT HUNTER BENTHAM, Manchester, ‘‘ Improvements in the 
method of and apps ratus for tacilitating the flow of liquids from barrels or 
other closed ve 

3363. WILLIAM 
London, * Im; 





mechanism or 








‘ENT NEWTON, Chancery-lane, London, “ Improved appa- 
"—A communica- 














»ssels. 
_ PALMER, Lines Veterinary Forge, 
vents in the shape ant manufacture of 





H'gh-road, Kilbarn, 
horses’ shoe.” 








3369 MATTHE HW eNRY LARMUTH and LUKE HAMILTON LARMUTH, Sal ford, 
Lancashire, “ Improvements in water meters and water power eng ines,” 
3370. EDWARD THOMAS HUGHES Chancery-lane, London, “ Improvements in 





tea and coffee pots.’—A communication from George Jones, New Haven, 
Connecticut U.S. 

3371, THOMAS CARTER and BENJAMIN CARTER, and JOHN LISLe, Hudders- 
fiel!, Yorkshire, ** lmprovements in machinery or apparatus employed in 
the preparut ion of wool or other fibrous substances technically known as 

* condensers.’ 

3372. WILLIAM COTTON, Hebden Bridge, Yorkshire, “Improvements in ma- 

chinery or apparatus for cutting woollen and cotton corduroy or other 
similar fabrics 

3373. THOMAS ROSE, Oxton, and ROBERT EMERSON GIBSON, New Brighton, 
Cheshire, * Improvements in machinery or apparatus for separating and 
cleaning seeds.” 

3374. EDWARD THOMAS HUGHES, (Chancery-lane, London, “ An improved 
sprivkier for powdered substances.”"—A communicativn from George Jones, 








ag! Haven, Connecticut, U.S 

3375. EDWARD THOMAS HUGHES, Chancery-lane, London, * »ved ma- 
chinery for folding avd pressing the edges of elastics used in boots and 
shoes.” - A communication from Antoine Guérin, Lyons, France. 


3376 THOMAS STURY HORN, * Improvements in miners’ 
safety lamps.” 

3377. JOHN HENRY JOHNSON, Lincoln's inn-fields, London, “An improved 
hollow brick or block to be used for the floors, ceilings, and other parts of 
buildings, and apparatas for moulding or manufacturing the same.”—A com- 
munication trom Francois Louis Sabrout, Paris. 

3378. JAMES MURDOCH NAPIER, York-road, Lam»eth, Surrey, ‘* Improvements 
in vessels and apparatus fur the preserving and more convenient use of 
unguents.” 

3379. EDWARD Woop, 
engines.” 

3380, JAMES RICHARD PRATT, Fenton, Stoke-on-Trent, 
provements in the construction of articles of earthenware. 

3382. JOHN SCHOLEFIBLD, Old-street, St. Luke's, London, “ Improvements in 

‘ie and in the umbrellas to which such cases or 


Newcastie-upon-Tyne, 





Bo!ton, Lancashire, ‘“‘ Certain improvements in steam 


Staffor 
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ishire, ** Im- 









S, Hereford-roa1, Westbourne-grove, London, 
which improvements are also applicable to 
rember, 1867. 

Southampton-buildings, Chancery-lane, 
An impro »ved apparatus for boiling and washing textile fabrics 
munication from Daniel Bliss Dudle y, New York, U.S. 
3387. JAMES Fi and GEORGE DUNCAN, Liverpool, * Improved combined 

machine ry fo rinth ng.’ 
33*8. THOMAS ROSE, Oxton, and ROBERT EMERSON GIBSON, New B 








righton, 











Chesuire, ** An improved mode of treating cotton seed to obtain oil there- 
from, and in machinery employed therein.” 

3389. CHARLES ALBISSER, Mincing-lane, London, ‘‘ Improvements in the 
Pp tration of sulphate of magnesia, applicable to the treatment of the 
crude potash, salts of Staffuft, aud the refuse from the manufacture of 
chioride of pota-siuam.” — A communication from Julius Vorster and 


Hermann Griineberg, Cologne, Prussia. 
3390. MATTHEW FONTAINE MAURY, Belsize-equare, London, “ An improved 
m for protecting submarine cables when placed on board ship from 





injury by des'gn or from damage by accident, and for facilitating the paying 
of them out.” 
3391. HERBERT SANDERSON C ow AN, Kensington, London, “ Improvements In 








apparatus tur siznalling at sez 





3592. WILLIAM CHADWICK HOUGHTON, Manchester, “ Certain improvements 
in ap parat us to be employed in connection with hydraulic or other packing 
pres. es 





393. JOHN HENRY JOHNSON, Lincoln's-inn-fields, London, “ Improvements 
in machinery or apparatus for grinding bones, ores, and other substances, 
a part of which improvements {s applicable to footstep bearings generally.” 
A communication from Edwin Pagh Baugh, Philadelphia, Pennsylvania, U.S. 

3395, ALFRED VINCENT NEWTON, Chancery-iane, London, ‘* An improved 
method of and apparatus for washing or cleansing clothes.”—A commis ica- 
tion from Moses Wilmington Staoles, Catskill, Greene, New York, U 

334, ALEXANDER MELVILLE CLARK, Chancery- jane, Lon jon, ** improv — 
in chronometers A communication from Simon Vissiére, Boulevart St. 
Martin, Paris, 

JOHN JOSEPH PARKES 

f ventilating rooms *and buildings, 


















London-street, Paddington, London, “ Improve 
and in apparatus 


3397. 
ments in the means 
for the same.’ —29(h November, 1867. 

3398, WILLIAM EDWARD GEDGE, Wellington-strect, Strand, London, ‘‘ Im- 
proved means of connecting and disconnecting locomotive eng gines and rail- 
Way carriages and other vehicles.”"—A communication from Louis Joseph 
Lecocq, Faubourg S'. Martin, Paris. 

3349. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “ An 
improved brake-washer."—A communication from Arthur Dillon-Corneck, 
Passage des Petites Ecuries, Paris. 

3400. RICHARD MCCLURE, Barrow-in-Furness, Lancashire, ‘‘ Certain 
provements in mou'ds for casting Bessemer steel and other metals.” 
3401. THOMAS BRIGGS, jun., Manchester, ‘‘ Improvements in machinery or 
apparatas for drying and stretching woven fabrics, paper, or continuous 

leugths of other siwilar mate. ials.” 

3402. WILLIAM STARKEY, Yeadon, near Leeds, Yorkshire, ‘An improved 

“#pparatus for obtaining mot:ve power.” 

3404. “AMUEL EDWARD TYKRELL STEANE, Barking, Fssex, ‘‘ Improvements 
in globes and giasses for the transmission of artificial and other light.” 

3405. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 








im- 





London, “* An improved mode of and meang for clarifying e solu- 
tions.”—A communication from Joseph Edward Freand, New York, U.3 


3407. 





3406. SAMUEL SHARROCK, Liverpool, “‘ Improvements in the posts or uprights 
for electric telegraphs.” 

ROBERT FLETCHER COMPTON, Tewkesbury, Gloucestershire, “ Improve. 
ments in couplings fer railway wagons. 

3410. JOSEPH FITTER. Birmingham, “ {mprovements in the construction and 
manufacture of mechanism for expanding tables and other expanding furni- 
ture.” 

3411. WILLIAM PRIESTLEY and WILLIAM BOWER, Harden, near Bingley, 
Yorkshire, * Improvements in spinning machinery.”—30th November, 1867. 

3412. THOMAS FINER WIDENHAM, Leverton-street, and JOHN REYNOLDs, St, 
Paul’s-road, Camden-squs ancras, London, “ An improvement in the 
construction of easy ch irs,” ettees, sofas, seats for railway and other car. 
riages, and invalid h al couches or carriages.” 

3415. EDWARD Palce, Hampton Wick, Middlese x, ‘Improvements in appa- 
ratus for regulating the supply of gas to burner 

3416. CHARLES HARGROVE and SAMUEL HARGROVE, 
improvement in the manufacture of bel!s.” 

3417. W tL LIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, * Improve: nents in the means for filtering syrup in the manufacture 
of sugar.”—A con ae from Joseph Edward Freund and Helem 
Merrill, New York, 

3418 JAMES HILL 1 EAN, Bilston, Staffordshire, “ Improvements in handles 
for bails, buckets, cove hods, scoops, and the like.” 

3419. WILLIAM SCHOFIELD, Baxenden, Lancashire, “ Improvements in pre. 
paring cloth and yarn to be dyed Turkey red, part of which improvements 

applicable to bleaching yarn.’ 

Davip BARKER, Northfleet, Kent, ‘‘ Improvements in the construction 
ot nbers for drying artificial fuel and other substance ee,”" 

3424. JONAH HADLEY, Upper Thames street, London, ‘“ An improved 
4 and apparatus for decorticating and drying corn and other grain.” 

. JOHN HOWARD WORTHINGTON BIGGS, Manchester, “ Improvements in 

a oan atus to be used in joining warp ends, which apparatus may ulso be 

otherwise appliee 

18 T PORTER, Birming zham, ‘‘ Improvements in the cons 

tallic and other batldings.”— 2nd December, 1867. 

345 30 JOHN HAYS WILSON, Liverpool, * Improvements applicable to water- 
closets and pumps connected therewith, which latter improvements are 
applicable to lit pumps generally.” 

3434. JOHN GRAHAM Hops, Edinburgh, Midlothian, N.B., “ Improvements in 
utilising mineral and other oils for generating steam, and in the means or 
apparatus for effecting the same.” 

3438. HENRY FRANCIS GARDNER, Trafalgar-square, Charing Cross, London, 
** Improvements im horses’ bits and stirraps.”"- A communication from 

William Dale and George Henry Gardner, Boston, Massachusetts, U.s. 
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a 
3420, 





mode 








ruction of 

















3440. JC GJERS, Middlesborough, Yorkshire, * ¢ vert ain improvements in the 
manufacture ast steel and homogeneous iron. 

3442. WILLIAM SANGSTER, Cheapside, London, “ Improvements in umbrellas.” 

3144. FREDERICK KAINFORD ENSOR, Park, Nottingham, ** Improvements ia 


the manufacture of lace in twist lace machines "— 3rd December, 1867. 






3446. JOSEPH SANDERS, Birmingham, ** Improvements in braces for support- 
ing ar of dress, 
3450. KOBERT REID GRAY, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 


metallic ca>ks or vessels.” ame 
3452. FRANCIS BRYON BAKER and LEONARD LINDLEY, Nottingham, **Im- 
provements in ornamenting lace and other textile fabrics.” 





3454. FREDERIC JOLLY, Horwich, Lancashire, “ Improvements in machinery 
for clamping and stretching woven fabrics.” 

3456. JOHN FARRAND CLARKE, Moorgate-street, London, ‘‘ Improvements in 
means and apparatus to be applied for melting snow and ice in public 





4th December, 1867. 





thoroughfares, or otherwise.”- 


———— 
invention Protected for 8ix Months by the Deposit of 
a Complete Specification. 

3165. JAMES ADAMS, Charles-street, Blackfriars-road, Surrey, “ Improvements 

in apparatus for dating railway and other tickets.” —5th ey 1867. 





Patents on which the Stamp Duty of £59 me been Paid. 





















3137. ZEBINA EASTMAN, Bristol, Gloucestershire, “ Rails, & .” — lith 
December, is64, 

3053. CHARLES KENDALL, ~‘tpmeaaae Whitechapel, London, “ Railway 
brakes 3th December. 18% 

3103 | PHIPPS COLES, "veuiner, Isle of Wight, “‘ Li 
14th D. 4. 

3105. JOHN LEEMING, and JOHN LISTER, Bradford, York- 
shire, ‘Jacquar res.” — 14th December, 1s64. 

3099. GORGE r Cheapside, and Davip EMORY 
HOLMAN, Sioane- street, Chelsea, London, * Pressing straw hais, &c.”—14th 
December, V64. 

3108. JOHN ANTHONY POLS, Nye’s Wharf, Surrey Canal, Old Kent-road, 
London, * Refined otls, &c.”—I°th December, 1864. 

3130. BENJAMIN DOBSON, WILLIAM SLATER, and ROBERT HALLIWELL, 
Bolton, Lancashire, ** Self-acting mules.”—17th December, 1464 

31z6. JAMES LEE NORTON, Belle Sauvage-yard, Ludgate-hiil, London, and 
WILLIAM AINSWORTH, Stockport, Cheshire, ** Loom~-.”—1rt4 December, \s 4 . 

516). HENRY RInD Berkeley-street, Cheltenham, Gloucestershire, “ Sewage. 


—20ih December, 1864. 


Patents on which the Stamp Luty of £100 has been Paid 















3027. ROBERT Dav ISON, London-street, London, ‘Drying and hea — 
10th De 1860, 

3085. GEORGE Dav 1£8, Serle-street, Linoln's-inn, London, * Rolling plates.”— 
=” mber, 1860. 

3086. }E DAVIBS, Serle-street, Lincoln’s-inn, London, “ Metal beams.”— 


sth D. 
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Notices of Interition to Proceed with Patents. 








2245. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, 
London, ** improvements in combined gas and air engines.” - A communi- 
cation from Eugen Langen and Auguste Nicol Otto, Cologne, Prussia.— 3rd 
August 1857 





College, Regent’s Park, London, ‘*‘ Improvemer 
lamps burning with oils and other fluids."—A communication trom Will: 
Porter, Belleville, New Jersey, U.S. 

2263. GEORGES SCHNEIDER, Rae St. 


loading tire-arms.” 


2256. JOSE PH ANGUS, 






Anne, Paris, “ Improvements in bre¢ 









2265. WILLIAM PR AN iLEY, Salis bury, Wiltshire, “ Improvements in apparatus 
employed in athle ”— Sth August. \867 

2271. EDWARD JOSEPH WILLIAM PARNAC OTT, Leeds, Yorkshire, “ An ime 
roved construction of trenail."—6th August, 1867. 

3. CHARLES MCDERMOTT, Carlton-villas, Wiltshire-road, Brixton, Surrey, 





227 
“ An eyelet and paper fastener combined.”— A communication from Edwant 


New York, l 









Boynton, Tenth-street, First Avenue, . 

2/77. ALEXANDER JOHN PATERSON, -dinburgh, Midlothian, N.B., ‘‘ Im- 
rrovement- in cartridges and fire-arms.” 

2271. F R MARSHALL, Jarrow, Durham, and HvuGH STEWART, 
Li yements in machinery or apparatus f sing or forcing 





water or other » power of water, 





ids, and for the transmission of the moti 
, 














steam, or other fluid or gases.’ , 
2280. MILTON HAMER, Manchester, “ Improvements in machinery for ir lia- 
rubber thread-cutting. "—7th August, 1867, 
2287. HENRY WILLIAM WITHERS, New Cross, Kent, ‘‘ Improvements in the 
construction of boats,” 
"RANCIS WIRTH, Frankfort~ on-Maine, Germany, “ An improved 
e for stamping letters. A communication from Johann Carl 
m Maas and Car! Fischer, Hamburgh, Germany.—S/h August, 18°7 
10MAS JAMES BAKER, Farndon, near Newark, Nottingham hire, 
ovements in the manufacture of wheat and other grain iuto flour, and 
machinery connected therewith.” 
2292. WILLIAM RICHARD DAWSON, Windsor Chambers, Great St. Helen's, 


London, ** Improvements in the preparation of titaniferous iron sands for 


smelting."—9/h August, 1867. 
2299. HENRY BERNOULLI BARLOW, Manchester, “ Improvements in doubling 
and winding machines.”—A communication from John Dollfas-Mieg, Mul- 


house, France 

2300 JOHN DAVENPORT and JOHN KITSON, Bradford, Yorkshire, “ Improve- 
ments in or applicable to slide valves for admitting the flow or passage of 
steam, water, or other fluids and gases when pressed.” 

2302 GEORGE HODGSON, Thornton-road, Bradford, Yorkshire, “ Improvements 
in looms for weaving, and in means or apparatus for the manufacture of 
parts of such jooms.” 

2305. ROBERT GIRDWOOD, Edinburgh, Midlothian, N.B., * Improved com- 
position to be applied to sheep and other ar ,imals for the purposes of destroy- 
ol vermin and parasitical life thereon, and from protecting then. there- 


2306. sarc HARD EDMONDSON, Blackburn, Lancashire, “ Improvements in the 
construction and manufacture, and in tools for the manufacture of pickers 
used in looms for weaving.”—10th August, 1867. 

2310. EREMBERT COURTIN, George-lane, Eastcheap, London, * Improvements 
in the construction of machines for splitting, or for splitting and cutting sar- 
saparilla and other woody or vegetable fibrous substances.” —A commurica- 
tion from M. Gruvel, jun., Rue Folie Mericourt, Paris. é 

2311. ARCHIBALD TURNER, Leicester, and WILLIAM HEMSLEY, Derby, 
provements in the manufacture of gloves, undershirts, draws, S0CKs, 
ings, and other articles of clothing which are usually me 
looped fabrics.” e 

2318 WILLIAM THOMAS ELEY, Gray’s-inn-road. Zondon, Improvements in 
the means employed for rendering cartridges OF cartridge cases for fire-arms 
waterproof,”—14 gust, 1867. 

2319. JOUN oan Ww 6 “Improvements in kitchen or cooking 
ranges.” — 13th Auave, 867. 

2336. CHAP==> HOLLIDAY, Huddersfield, Yorkshire, ‘ Susrecements in means 
ex apparatus for printing woven and other fabric or mate 

2343, HENRY BESSEMER, ; London, “Im 


« Im- 
stock- 
de from kuitted or 





Dec. 20, 1867. 
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provements in ordnance and mé achinery to be used in throwing projectiles, 


part of which machinery is applicable for other purposes.”—14th August, 
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two oles with nozzles or flanges, one communicating with the boiler in 
which the steam is generated, or the vessel containing the fluid or gas to be 
reduced, and the other leading to the engine or machine in which the steam 
!, or gas is to be employed. In the inside of the chest there is a valve box 
having an equilibrium valve, the inlet opening of the chest leading to the 
interior of the box, and the valve opening more or less into the chest. To the 
outside of the chest the patentee connects one, two, or more pairs of expanding 
and contracting dises, made of such metal or material as to combine strength 
icity, and connected together by short pipes or tubes. To the top or 
f the disc is fixed a rod, which passes through the discs and pipes 
or of the chest, and is jointed at the bottom, and one end of which 
jointed to the valve spindle. The top of the rod which passes through the 

s and pipes is jointed to a lever working on a fulcrum fixed to the chest, 


i$ 











said lever having pressure imparted to it either by a weight or by a sprir 
and nut, 





regulated by a screw 
12 I 

The patentee claims s 
steam is directed, Fir 


is thence directed into the 


PATON, Liverpool, *‘ Motive power engines.”"—Dated 27th April, 1867. 
arranging the parts of motive power engines that the 
, into the cylinder to move the piston in one direction, 
her end of the same cylinder to move the 
on in the opposite directio 1d then is made to act on and move or propel 
air-pump piston or bucket; or the steam is after having forced the pistons 
e* owed thereafter to act simultaneously on the other side of 
the piston or bucket of the air-pump, substantially as 














rection, al 
‘ 








227. J. SWINBURNE, ck-street, City-road, London, “ Steam boiler 
furna Dated tith April, 1867, 
8 invention has for its t the applying an endless chain of furnace 





rs within the tube or tubes of a Cornish boiler. For this purpose the rollers 
ich support the endless chain of bars are carried by a frame, one end of 
which projects into the tube of s boiler to which the set of bars is to be 
ipplied. This end of the frame is vided with a roller, which runs on a rail 
wed along the bottom of the boiler tube, and the opposite end of the frame, 
ts out beyond the front of the boiler, c wicee: a pair of rollers which 











el rails upon the ground in front of the boiler. The frame carry 
ing the endless chain of fire-bars may thus be run in and out on rails, as in an 
ary Juc furnace The plate which carries the fire door, and which 





ross the portion of the front of the boiler tube which is above the fire- 
bars, is carried by the frame above tioned, and when the rear cay h f the 
rame is within the boiler tube, is attrched by bolts t» the fron 

boiler. The front end of the frame whici: projects beyond the bol iler 
es the hopper for supplying fuel to the fire-bars, and also the gearing for 
g to the en“less chain of these bars a slow, continuous, or inter- 
1 ytion. In order to prevent the fuel falling off at the end of the 
chain of fire-bars the feed-water tube is led along each side of the boiler tube 











at a short distance above the fire-bars ; and to protect this tube from excess‘ ve 
heating the frame which supports the endless chain of fire-bars carries along 
a fitss a row of fire-bricks, which are, by preference, moulded to such 


atorm as to lap over r the top of the fe iw water tube. The frame also carries 
loor an arch of fire-brick, which comes close up 





and t P of the boiler tube ; ‘ade arch on becoming heated by the 
f idiates the heat downwards on to the fuel on the fire-bars just as it ent 
the furnace, and the fuel is by this Means at once ignited, 
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ABSTRACTS OF SPECIFICATIONS. 





Clase ] PRIME 


Including Fixed Steam and other 




















Wea s, Gearing, F nis, &¢. 
1181 vw ron 1 L ( blowing and 
j ‘ i ti D 2 7 
This 1 t les without ere t ri wings 
1195. G. G Vorl Charing Cross, Lond ¢ r dryind 
mot t d Dated 2 1867. 
t w he 1! air has been used, or direct furnace 
to vessels ¢ it 8 U vi) eby pr 
to € t i the e. By the pr 
m air mixe Ww t § Ih Sy 
appliance, made to heat ! = 1, or a f low 
than liself, or is additionally heated in to make it suital t 
bercinbefore in ated, or use in obt z motive powe In carrying out 
the invention the moist substances to be dried are placed so as to present a 
large amount of surfs chamber or vessel, which is closed, excepting at | 
tl nlet and outlet f heated air. Thes lal S$ may or may not have 
a rot oscillating, or ¢ motion to agitate t r contents they may 
have rnal agitators for that | se, 1 may av li t exte al heat 
appl to them The air prev eat or admitted d ul | 





the chamber itself—is passed thr ! 
convenient means, and in its pass 
iverts their water into steam or va 
1203. J. MILLWARD, Birmingham, 
Dated 25th April, 1867. 
This invention relates to that class of devices comm« nly known as balanced 
steam valves with automatic cut-off attachments, and the First part of the 
present improvements consists in constructing the valve chest of a steam <¢ ngine 
with a partine, or diaphragm rallel with the cylinder, forming separate 
steam and exhaus. chambers. The Second part of this invention consists in 
peculiar devices for acwat ing the valves partly in an automatic manner, tnat is, 
by the steam within the valve chest, and partly by the motions of the valve 
gearing or attachments, both aes, g together in such a manner that the point 
of cut off in the degree of expansion 1. gulated by the governor, and thereby 
instantly varied in accordance with the re rements of the et > 
ceeded with. 2 
1217 . POLLARD, Jlayfield, Derby,“ Apparatus for reduciny «. 
ihe ‘quantit y and pressure of steam fluids and gases,”—Date: “4 dou 





in contact with t 


said subs tances | 
vot proceeded with, | 








Sleam engines.”"—A communication.— 








ne.—Not pro- 
Syrlating 


a This ‘improved reducing and regulating apparatus consists of a chest having 











i G. Davies, Serle-street, Lincotn's-inn, London, “ Packing for s 
t s."—A communicate -Dated 29th April, \s67. 
This im ved nsists a core of fibrous strands impres 
ywoered steatite or other powdered miner: and a wove! 
k ted cover gh which the powder can give access to assist to 





surfaces with which the packing isin contact. The invention 
her consists in combining with the said core and cover an intervening 
ating of paraffin or equivalent material, which, when the packing is stored 
n, prevents the escape of the powder, but which, 


ts, permits the powder to escape, and ser 





ves as 





on is to provide a metallic bucket or piston for 
h shall expand and fit tight against the inner sarfac 2 





single-acting pumps wh 








of cy jer in the i contract in the down stroke, so re 
to v with a minin In air pamps the bucket or piston res, 
the t ket frame or piston, ar valve guard, are made and connected in any 
ordinary or suitable m 2. » ring of the bucket or piston is cut obliquely ; 
t is cylindrical for the greatest part of its length on its outer circumference, 
but inside and concentric to its circumference it is formed with an inclined 
surface, the smallest diameter being at the bottom. The perforating plate or 





sting and valve are of the ordinary form, but according to this invention they 
are stripped on to the rod, and are free to move thereon a short distance up 
and down tor the purpose hereinafter mentioned. To the under 





ide of the said 














I rated plate there is attached an expansion split r wedge-like in section, 

the sn of wh passes downwards and rest spiral or other springs 

in « ket frame whilst its sloping si nst the inclin 

5 ‘ 1 the bucket ring } : circular packir 

pie r pieces, with yuely cut or other te ns, encircle the expansior 

ring and part of thet ket ring 

1237. P. J. J. ALI RT, Paris, ** Preventing incrustations in steam boilers.” 
{ uu x a “D uted 29th April, 1867 





This invention consists in emplovi: the mixtures of chemical products in 
roportions, vide licet:—First, nitric acid, one part; 

ric acid, four parts; of distilled water, a sufficient quantity to cause the 

. 10 deg. by Baume’s areometer; the density of the liquid 
essened wiihout affecting the result. Secondly, 
all vegetable and mine , either alone or mixed, brought into solu ion in 
distilled water, so as to mark from ten to fifteen degrees of density by Baume’s 
areometer will give good results, according to the greater or less acidity of the 
mixture, and more especially according to the way in which it acts on the 
calcareous salts so as to form soluble salts. Thirdly, nitric acid elone, in like 
d, and perchloric acid, employed at the 
respective quantities of each of the above- 
*s should bein the following proportions, 


bydro- 





ma however, be ir 

















I 
i —One a of a pint to three and a-half pints, or up to 

and a-quarter pints per 525 pints of water, according to the more or less 
calcareous or selemte nature of the waters employed. 





Clars 2.—TRANSPORT. 
and Plant, Road-Making, Steam Vessels, Ma- 
Sailing Vessels, Boats, Carriages, Carts, 





fiaryT os, « . 
1192. W. RB AKE, Southampton-buiidings, Chancery-lane, London, “ Means for 
king and guiding horses."—4 communication.— Dated 24th Aprii, 1867. 
This invention relates to a combined check and guiding rein, the check-rein 
being 80 arranged tha at the same furms a part of the guiding rein. The loop or 
bight of the rein is placed on the hook of the saddle, as usual, or its ends may 





be § red to the saddle or collar in any other suitable manner, and thence its 
tw sides of the horse’s head, each through a loop or 
runner, which may t vided with a pulley, and through a second loop or 
r r, which is attached to the bit ring, or through the bit ring itself, and 
the martingale rings and wuarrets, as in ordinary harnesses. A 
ins in the proper position enables the driver to 
raceful position without difficulty, and without 
n or bondage. 

lane, London, ** Self-acting tackle hook.” 
ril, 1867. ; : 

bed without reference to the drawi 


ions run, on opposit. 















able stop attache 


to the re 





keep the head of the horse in a 


rsé 10 a Unnecessary st 











1 cannot be de 


Chancery-lane, London,“ Life-boats.’ 


This invent 








*—A communication.— 





ion consists, First, in forming upon the inner sides of the hull of 
t scuppers communicating at their upper ends with 





nore water 
the inner portion of the boat, and at their lower ends with the water in which 
the boat is placed, whereby, when the water dashes or flows over the sides of 
the boat, it will immediately pass out of the same through the scuppers without 


¢ of baling, the side pieces forming the said scuppers brac 








t es and 
strer ening the hu Secondly, in forming air chambers under the thwarts 
of the boat extending up its sides as high as the gunwales, if so desired, or at 





least sufficientiy high to prevent the boat from sinking so far in the water as 
t the water escape therefrom through its scuppers when it is overflowed, 
escribed the said chambers also giving room for storage of provisions, 





clothing, and other merchandise, and in case of necessity giving shelter to the 
occu ants of the boats fro mM a storm, as well as affording a convenient place for 
sleey ing, entrance bei ud to the same by raising the seats of the boat, 


ged as to admit of the same, and can be closed with 
sufficient tightness to prevent the entrance of water therein, and fresh air being 
fed tot ame through any suitable arrangement of air pipes communicating 
therewith and with the external air. Thirdly, in placing at or near the centre 
of the boat a water tank in which water is inserted to be used for drinking 
purposes, it serving also as ballast for the boat to balance it. 

1221. J.CARRIGS, Kilburn West, ‘ Apparatus employed for locking, actuating, 
and setting ia motion railway poinis and signals."—Dated 27th April, 
1867 

The patentee claims, First, the improvements in the mechanism or apparatus 
employed for locking and actuating and setting in motion ruilway points and 
signals; also in the apparatus for regulating and governing the action and 
movement of such points and signals in relation to each other, as particularly 
described and set forth. Secondly, the use or employment of recessed or 
notched sliding bars, bolts, or rods working face te face in grooves, guides, or 
channe's formed at right angles within the same frame, box, or bed, for the 
purpose set forth. Thirdly, constructing the frames of railway point and signal 
actuating and locking apparatus with grooves, guides, or channels at right 
angles to each other, for the purpose of receiving and permitting to slide back 
and forth therein the actuating and locking bars of such apparatus. Fourthly, 
the construction and combination within the same frame of two or more 

© vt swotengular bars with notches therein working in different planes, and 
face to face, the point vars and bars being placed and working at right 


which seats are so arr 




















angles to each other, so as to be capable of sliding over and interlocking with 

each other, as described. Fifthly, certain modes or methods of effecting a 

further or secondary or intermediate locking action upon the notched and 

rectangularly dispo-ed sl'ding bars of the point and signal-actuating and locking 
apparatus, all substantially as described. 

1230. R. F. CHAPMAN, Preston, “ Signalling on railways."—Dated 27th April 
1867. 

This invention relates to a self-acting signal, which on the entrance of a train 
nto a tunnel is lifted at one or both ends of the tannel, showing th at a train is 
iin the tannel, and on which side thereof, and by ano: her correspon 
the signa! falls, showing the tunnel to be clear The signal is put into o 
tion by the wheels of the engine, or otherwise, acting upon certain levers, 
and chains.—Not proceeded with. 

1239. M. A. F. MENNONS, Chancery-lane, London, “ Apparatus for indicating 
and registering the rise of water in the holds of ships, &c.” 
tion.—Dated «9th April, 1867. 

This invention consists in the arrangements of parts, hereafter cited rela- 
tively to one another, for antted operation to produce a leakage, alarm, and 
ter for ships. To wit: the bell arranged on a firm part of the vessel, the 
spring within the barrel, and the barrel withi the bell, the float chain on the 
spring barrel, the hammers within the bell, the pin wheel and the mechanism 
by which they are operated and controlle 4 on the arbor of the spring barrel, 
and the mechanism which measures the rise and fall of water alongside the 

al mechanism, and so as to be actuated by the spring whi unds the 

2e time that the alarm is sounded, gement 

and can, by removing a number of pins, be 
made to ring an alarm of one, two, three, or any given number of sounds upon 
the bell to every inch of water in the hold of the vessel. 

1244. G, Hampstead-road, L ain, * Rails , 
30th April, \8 

This invention cannot be described without reference to the drawings 
1247. H, 8. 

manner of applying the mari 

This invention cannot be ciearly 

\ 1 with 








—A communica- 
























8 arr 








SEVERN, 





r tramways.”— Dated 





Swirt, Peckham,” An improvement in the shape of and in the 
screw propelters.”—Dated 30th April, 1867. 
described without reference to the drawings. 


—Not proceed. 





Class 3.-F ABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, dc. 

1182. J. BRICKLES, and W.S. BERRY, Manchester, and J.8. JACKSON, Pendle- 
ton, Lancashire, “ Produc n of designs upon favrics composed of fibrous 
materials.” — Dated 2ard April, \867. 

This invention relates to the production of designs upon velvets, velveteens, 
cords, plushes, and other fabrics, which have floated or other such threads 

apable of being cut or raised. In order to effect these imorovements the 
akes such a fabric as afores iid, and emboss or impress certain parts 
1is operation leaves raised portions, which they remove by shearing, 
burning, or other ordinary process. They then submit the whole to moisture, 
and the embossed parts become raised above those which have been shorn 

They propose to operate on fabrics, as above, in the ” 


















y condi.ion, and in 
1¢ required moisture will be afforded by the subsequent operations 
Or they raise the embossed parts by cards, brushes, 
od fur raising the face of fustians and 








that case 

connected with dyeing. 

or cther such a par atus usually employ 

other fabrics.— Not proceeded with 

1187. T. TIVEY, D rby, ** Apparatus for the production of narrow weavings.” — 
Dated 24th April, 1867. 

For the purpose of this invention the shuttles in p'ace of traversing to and 
fro across the respective breadths in or upon stationary supports, each shuttle 
$ supported by, and passes from one to the other of two movable supports. 
One of these ( supports for each shuttle is carried by one bar, and the other of 
these supports to each shuttle is carried by ther bar. These supporting bars 
are capable of movement in opposite directions, and they are actuated by pins 
therefrom, passing into inci'ned slots of a sliding plate, or otherwise, to draw 
the supports for each shuttle towards each other at the time of the shuttles 
being passed through the respective *‘sheds,” and they then move in the 
opposite direction to give a clear space for change of shed. The shutties are 
actuated by pinions, studs, or otherwise. By these means the length of each 
shuttle in relation toe the width of the fabric may be consistently reduced, and 
facility is given for forming the batten of iron. 

1189. J. D. BRICKLES, South Hackney. “* Manufacture of a certain description of 
woven fabrics.” — Dated 24th April, 1867. 

This invention relates to those fabrics in which hard twisted threads are 
employed, and which, by a treatment subsequent to weaving, are caused to 
contract the fabric and give it a‘ crapy” appearance, and the invention con- 
sists in manufacturing such fabrics by the use of hard and contrarily-twisted 
threads, the twist of which has been put in at two or more operations on dif- 
ferent frames, or on different spindies 
1198. C. E BROOMAN, Fleet-street, 

matters in wools noils, &c.”—A communication 

This invention relates to an improved process basec on the destructive action 
exerted by weak acids with the aid of heat on vegetable matters in the midst 
of wool, without injuring the latter. 

1205. E.G. FITTON and 8, LEAR, L ** Looms.” — Dated 26th April, 1867. 

This invention refers to the taki Pp motion of looms, and consists in dis- 
pensing with the ordinary glass rvlier, or its substitute, used in positive takiz 
up motions, and keying the wheel usually fastened upon that roller to the 
cloth beam, asin the common taking-up motions. The patentees make the 
jouble carrier wheel (usually placed between the change pinion and the cloth 
beam in positive motions), into a single carrier wheel, and they attach or cast 
to it a di-c which they call the driving disc. They mount another disc, which 
they call a driven disc, apen a stud having a pinion cast on or attached to it. 
This pinion works in the wheel on the cloth beam; between the driving and 
y mount upon an adjustable stud a pair of discs, which they 
ediate discs, which clip or press, by means o spring or nut or 
, against the sides of the driver and driven discs, so that, as 
nmunicated through the change pinion to tue driving disc, it 
communicates motion through the two intermediate discs to the driven disc, 
which has a pinion upon it working into, and driving the cloth beam. They 
mount all these discs upon an arm which is hinged on the stad of the pinion, 
which works in the cloth beam wheel, so that when alarger or smaller change 
pinion is required the arm can be raised or lowered to adjust the disc wheel 
into the change pini the discs will keep their relative positions to each 
other. Or, instead of this arm a slot in the framing concen:ric to the change 
wheel is adopted so as to admit of a larger or smalier change wheel. As the 
cloth warps round the beam and increases its diameter a lever, which is held 
against it by a spring, causes the intermediate discs to move on the frictional 
surfaces of the driver and driven discs, and alters their relative positions, so as 
to adjust the speed of the beam to guit its increased diameter. 





















London, “ Process of destroying vegetable 
Dated 25th April, \s67. 




















driven discs th 
call the inter 
other 

















Class 4.-AGRICULTURE. 
icultural Engines, Windlasses, Iinple ments, 
Milis, dc. 
1184. W. F. WILKINSON, Ely, Cambridge, “* Horse } 
1867 

This invention 
hoes penetrate into the soil, and 
independenty of any unevenness in the surface of the 
these purposes the patentee attaches to the lever carrying the hoe an adjustable 
arm having a wheel or roller attached to its extremit,, such whee 
being situated either in front of or beh nd the hoe, but by prefe ‘ 
oi the same, and resting upon the surface of the land. By this arre 
the wheel or roller in passing over uneven ground will cause the hoe vo rise ar and 
fail in a manner corresponding with the unevenness, and will, therefc 
vent it from penetrating unequally into the land, as is the case with th 
of the present construciion. The armcarrying the wheel, as aiso U 
are made adjustable upon the lever, so that the depth to whi 
trates may be reguiated to any required extent by adjusting tl 
tions of the hoe and wheel, 
sete’ H, SMITH, Much Hadham, Herts, ** Preparing turnips and mangel-wurzel- 

r food of animals. Jated 25th April, i867. 

This invention consists in, First, disintegrating and almost perfectly driving 
off the water contained in turnips and mangel-wurzel by means of evaporation 
produced by artificial heat. Secondly, in partially drying the turnips and 
manugel-wurzel in clamps so as to make them more portable and nutritive. 
1245. G. DAVIBS, Serle-street, Lincoin’s-inn Londom, ** Cutting a 

stones .”—A communication.— Dated 30th April, 1867. 

This invention comprises two essential points, First, the application of hard 
stones, and especially of the diamond, to cutting and dressing the milistones. 
This diamond, acting so as to split uff or chip the stone (exactly as the hand 
hammer does) by attacking it with biows succeeding cach other with a great 
rapidity, Secondly, an entirely new machine, by the aid of which the diamond 
is caused to work, and which will be understood from the following description : 
—The machine is constructed with a central socket supported hy radiating 
arms having set screws at or near their ends for levelling the apparatas. This 
socket is placed on the end of the millstone axle so as to centre the machine 
by the aid of set screws; if the running stone is to be dressed, the centering is 
effected by means of a pivot of wood which is fixed in the socket, and the end 
of which enters the eye of the stone. On the framing is mounted a support 

apable of turning on a bolt, and of being fixed in any desired position by means 
of another bolt which is movable in a curved or circular groove on t framing. 
This support is furnished with a V-slide in which moves the tool carriage; this 
slide is usually in a horizontal position, but it can be inclined when required, 
the holes through which the bolts pass that connect it to the support being 
made slightly elongated for that purpose. The carriage can be moved in the 
slide from the centre to the circumference, and vice versa, besides which it 
carries a slide which can move in a direction transverse to that of the principal 
carriage. This second slide forms the tool carrier, and supports the axle of the 
diamond tool on two points or pivots, The tool consists of a disc armed on its 





Including Ay 





s."—Dated 24th 





has for its object both to regulate the depth to which horse 
s0 to effect an uniform action oi t 


i 1 
l upon 











1e hoe itself, 











nd dressing mill 
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THE ENGINEER. 





‘Dec. 20, 1867. 








circumference with a tooth of diamond or other hard stone, either in the rough 
orcut, It has a rapid rotary motion imparted to it by means of the tool, and 
round a large grooved pulley keyed on the driving shaft, which latter is vertical, 
and is supported on a column screwed to the top of the central socket. This 
column carries a bracket capable of being raised and lowered, and of turning 
on the column, and this bracket is provided with a fixed axle, on which a lever 
oscillates freely. The latter carries at one end a pair of guide pulleys, over 
which the endless cord passes, and at or near the other end a counterbalance 
weight, which has a constant tendency to raise the pulleys and thus keeps the 
endless cord always at a proper tension. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, de. 
1220. D. BiRKetTrT, Carlisle, ** Construction of fire-proof floors."—Dated \ith 
April, 1867. 

This invention consists in bedding the entire depth of the joists in concrete 
or other incombustible material without filling the entire space between the 
joists, by fastening to the sides and between the joists horse-shoe or other 
shaped tiles of fire-clay, by which the incombustible material in which the 
joists are bedded is maintained in its position against the sides of the joists. 
Iron of the requisite form may be used for the fire-clay tiles.—Not proceeded 
with, 


Class 6.—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 

plements of War or for Defence, Gun Carriages, dc. 

1209. J. ARCHIBALD, Coleman-streeet, London, ‘‘ Construction of tents by lacing 
instead of buttoning as heretofore, and transforming the same into ambulances 
to carry crippled and wounded men.”—A communication.—Dated 26th 
Apri, 1867. 

This invention consists essentially in substituting various methods of lacing 
in lieu of buttoning, for the purposes mentioned in the title; the specification 
8 accompanied by drawings, which must be seen in order to understand the 
various arrangements included in the invention.—Not proceeded with. 

1216. L. B. BRUEN, Southampton-buildiugs, Chancery: lane, London, ** Shot 
cartridges.” — Dated 26th April, 1867. 

This invention relates to the construction of cartridges wherein a number of 
shot is closely packed inside a case or envelope of some combustible material, 
which is caused, by the application of collodion or other like substance, to con- 
tract and become extremely hard. The said case may be combined with com- 
pressed powder or may be employed with a charge of ordinary gunpowder or 
other explosive substance. The said invention consists, First, in the combina- 
tion of the compressed powder with the shot cases. Secondly, in the arrange- 
ment in the ends of the said shot cases of stiff wads to assist in compressing the 
shot in the cases. Thirdly, in the use of collodion or other similar substance 
for covering and contracting the said shot case. Fourthly, in placing a 
fulminate or detonating compound in a recess formed in the said compressed 
powder, and covering the said fulminate with a coat of collodion or other 
similar substance to protect the same.—Not proceeded with. 

1231. C. E. BROOMAN, Fleet-street, London, “ Cartridges for breech-loading 
arms.” —A communication.— Dated 27th April, 1867. 

This invention cannot be described without reference to the drawings. 


Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upnolstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, dc. 


1228. J. TAYLOR, Whitehall, London, “* Seats and sofas.”—Dated 27th April 
1867 


The object of this invention is to form seats or sofas susceptible of being 
reduced to a smaller compass, and consists in forming a chair or seat suitable 
for ordinary purposes, and converting one or several of such seats into a seat 
or sofa for better purposes. The patentee first mates a chair or seat suitable 
for common use, which will permit of fitting a stuffed frame or carcase thereon 
so as to form a seat of a better or more easy description. The chair is made 
for one or more sitters, having legs which screw on, and which, when it is 
desired to rack the chair, can be unscrewed. The bottom parts of the legs are 
formed with a female screw to be use as hereinafter described. The back is 
formed of a horizontal beard supported upon iron uprights furnished with hinges 
to permit of the back of the chair being folded down. The stuffed frame or 
carcase is formed in the usual manner, its back resting against the back, and 
its seat against the seat of the said chair, to which it is screwed or fastened. 
The back of the latter seat is supported upon wooden uprights which are hinged 
80 as to be folded down when required. The hinges at the back of the chairs or 
seats may, when it is not required to fold the seat, be dispensed with. When 
the upper carcase is removed from the chair the legs of the former become too 
short for ordinary use, and are raised by blocks screwed into the female screws 
in the legs. To keep the seat horizontal on a sloping floor, the patentee applies 
rings of variable thickness between the bottom of the legs and the blocks. 
Several chairs or seats being united together form a sofa or sofa stall. 


Class 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printung, Smelting, 
Glass, Pottery, Cement, Paint, Paper, Manures, é&c. 

1107. C. CROCKF RD, Holywel!, Flintshire, “ Obtaining useful products from 
certain materials produced in the process of galvanising or coating iron with 
zine.” —Dated 13th April, 1867. 

The First part of this invention consists in a method of treating the material 
known as Bath or flux skimmings, and the patentce proceeds as follows : — 
He first boils the material in one or two waters, and drains the liquor there- 
from. He then grinds it in a wet state, and submits the resulting paste-like 





mass to pressure, whereby he is enabled, practically, to obtain the whole of the | 


soluble salts which it contains. Sometimes he omits the boiling as a treatment 
preliminary to the grinding. He then proceeds to treat the liquor in one of 
the following ways:—-He precipitates the zinc with milk of lime, taking 
care to add no more lime than shall be sufficient for its complete precipitation, 
and after separating the liquor from the precipitate by pressure he distils it 
with additional lime, and obtains ammonia therefrom; or he adds to it an 
equivalent of sulphate of ammonia, whereby the lime is precipitated as sul- 
phate of lime, and after separating the precipitate from the liquor by pressure 
the liquor may be boiled down and crystailised as muriate of ammonia, or 
otherwise heated. Second, the patentee precipitates the zinc with carbonate 
of soda or sulphide of sodium; the liquor being then separated from the precipi- 
tate by pressure is treated with an equivalent of sulphide of ammonia, and by 
boiling the sulphate of soda is precipitated, and the muriate of ammonia left in 
the solution may be crystallised or otherwise treated ; or after adding the sul - 
phate of ammonia the whole may boiled down to dryness, and the muriate of 
ammonia separated from the sulphate of soda by sublimation. He precipitates 
the zinc with sulphide of barium, and after expressing the liquor he adds to it an 

juivalent of sulphate of whereby the sulphate of baryta is precipi- 
tated, and the liquor being separated from the precipitate by pressure may be 
boiled down and crystallised as muriate of ammonia, or the liquor and precipi- 
tate may be boiled down to dryness together, and separatea afterwards by 
sublimation, Fourth, without precipitating the zinc he adds the proper 





separates the sulphate of zinc from the muriate of i 


ion 





Fifth, he precipitates the oxide of zinc with ammonia, and after separating the | 


liquor from the precipitate by pressure he boils down and crystallises the 
muriate of ammonia. Sixth, he treats the whole of the skimmings, or the 
liquor therefrom, with sulphuric acid, in the same manner that salt is treated 
in the manufacture of sulphate of soda, the muriatic acid given off being con- 
densed in a suitable condenser ; the resulting sulphates of zinc or ammonia may 
be separated by sublimation after crystallising or boiling down to dryness. The 
Second part of this invention consists in a mode of refining the hard spelter 
known as dross spelter, collected from the bottom of the baths of zinc, and 
produced in the process of galvanising iron with zinc. 


1113. R. ALEXANDER, Islington, Liverpool, ‘* Compositions to be applied as 
coatings to preserve the surfaces of metals, wood, stone, &c.”—Dated 13th 
April, 1867. 

This invention relates to imp in positi for coating the sur- 
faces of metals, wood, stone, and such like substances, and comprises, among 
other features, the following :—Composition No. 1 pplicable to submerged sur- 
faces, which the patentee denominates liquid cement. He takes one or more of the 
hydrocarbons, from thirty to forty parts, bisulphite of carbon from three to five 
parts, resin from five to ten parts, phosphorus from half to three-quarter 
parts; carbonate of lime, hydraulic lime, hydrate of lime, or one or more of 
these limes, from thirty to forty parts, and colouring materials of the nature of 
those made use of by paint manufacturers, from six to eight parts. He mani- 
pulates by dissolving the resin and phosphorus in the above ioned liquids 
by heat, and he mixes and grinds with these solutions the other ingredients in 
a closed cylinder. If he requires a harder cement he makes use of hydraulic 
lime, or he makes use of a hard varnish, such as damar varnish, or amber and 
copal, or copal varnish, instead of, or mixed with the resin, always using 
the phosphorus so'ution; and he uses in the latter case the carbonate with 
some hydrate of lime proportioned to the use for which it is required ; generally 
the proportions are one of hydrate to forty of carbonate. When the composi- 
tion is required to be permanently submerged he adds gutta-percha dissolved 
in one of the hydrocarbons in the proportion of from ten to twenty ounces of 
gutta-percha to the galion of hydrocarbons above mentioned, previous to dis- 
solving the resin and phosphorus in it ; and if he finds it necessary he adds a 
solution of bichloride of mercury, or other mercurial salt, in a slightly acida- 
lated methylated spirit by heat in the proportion of one ounce of mercurial 
salt to three ounces of methylated spirit, and two ounces of very dilute sul- 
phuric acid to every two quarts of the liquid cement; and when he adds the 














mercurial solution he may omit the solution of gutta-percha, except as above 

stated. The surfaces to be coated are to be permanently submerged ; then he 

holds the gutta-percha solution in the composition. 

1118S. Rev. J. OAKLEN and J. PICKEN, Buglawton, Congleton, ‘*‘ Enamel for 
enamelling metals and stones to prevent rust, corrosion, and incrustation,”— 
Dated 15th April, 1867. 

In carrying out this invention the inventors take the red marl which is 
found on the banks of the river Daven at Congleton, and fuse it in a carbon- 
aceous flame. They then grind it together with a certain proportion of oxide 
of lead, and make it soluble. They then dip the metal or stone cold into the 
solution, and subject it to heat until it adheres.— Not proceeded with. 

1122. J. HARGREAVES, Appleton-within- Widnes, Lancashire, ** Manufacture 
of steel and soft iron from cast iron.”— Dated 16th April, 1867. 

This invention consists in employing the substances hereinafter mentioned 
as agents toact on and convert molten cast iron into steel and soft iron :— 
First, nitrates of lime, baryta, ia, iron, ead, and ch ium; 
Second, chlorates of soda, potash, lime, baryta, and magnesia; Third 
of potash, soda, lime, baryta, and magnesia; Fourth, hydrate of soda and 

potash ; Fifth, carbonate of soda and potash. The substances named, or any 

one or more of them, is or are placed at the bottom or in communication with 
the converting vessel, so that the gases liberated will rise by their own gravity 
through the molten metal. A convenient mode of carrying the invention into 
operation is to enclose the said substances, or any one or more of them, in 
capsules of soft ircn or other material, then to force these to the bottom of an 
ordinary ladle. When the capsules are melted or destroyed gas is liberated, 
and the molten cast iron converted into steel or soft iron as may be desired.— 

Not proceeded with, 

1145. J. RIPLEY, Bradford, ‘Printing and colouring yarns.”--Dated 18th 
April, 1867. 

This invention has for its object to print or colour the yarns used in weaving. 
This may be done either in the hank, or intermediate between the bobbins 
from which the yarns are driven off and the spindles whereby they are sub- 
sequently wound or laid ready to be introduced into the shuttles for weaving 
purposes; or the printing or colouring operation may be carried on in the 
spinning or twisting frame by means of apparatus adapted thereto for the 
purpose. In order to print or colour the yarns in the hank the latter is ex- 
tended lengthwise in a frame over strings, wires, or bars, which will hold the 
hank flat. This frame is mounted on wheels which run on guides in the print- 
ing machine, so that the extended hank may be passed between the printing or 
colouring rollers, which are supplied with colour from troughs or vessels suit- 
ably arranged for the purpose. If desired several sets of printing rollers print- 
ing different colours may be placed in one machine, so that the hank is passed 
between them all without having been taken off the frame, and is thus 
printed several colours. After the hanks have been pointed or coloured they 
may be steamed, washed, dried, prepared, and wound in the usual manner to 
prepare them to be used in weaving.— Not proceeded with. 

1150. J. MILLWARD, Birmingham, “ Brewers’ mash tuns.”—A communication, 
—Dated 20th April, 1867. 

This invention consists ofan arrangement of pipes for draining off and at- 
temporating “ brewers’ mashes,” which arrangement is adapted to conduct off 
the worts in numerous small streams, and prevent the escape along with the 
worts of the dregs or feculencies mechanically suspended in the “ mash ” or 
**goods,” and affords an effective means of introducing liquor for raising 
the temperature in an equable and uniform manner; also, by the pipes being 
mainly inside the tun, injurious cooling is avoided, and, the set or group of 
pipes being detachable, this admits of easy removal for frequent and thorough 
cleansing. 

1151. T. V. Lee, Macclesfield, Cheshire, and G. E. LANKESTER, Pectham, 
“ Manufacture of colours, and the extraction of colouring matters from coal 
oil, shale oil, or coal tar combined with peat or turf.”— Dated 20th April, 
1367. 

In performing this invention the inventors first prepare the peat or turf ina 
manner somewhat similar to that described in the specification of a patent 
granted to T. V. Lee on the 25th February, 1863, for, among other matters, 
**retorts or kilns for drying peat or turf, and making peat or turf charcoal 
through the agency of hydro-caloric or superheated steam, and for collecting 
the products of distillation,” and also similar to the methods described in the 
specification ofa patent granted to the said T. V. Lee, on the 24rd September, 1865, 
for “ improvements in the manufacture of fire-lights and fuel from peat and petro- 
leum, or other similar substances.” The leading feature of the patents referred 
to is the methad of drying peat by hydro-caloric, or superheated steam, and 
which is, with modifications to suit the present purpose, similarly employed in 
carrying out the present improvements for the manufacture of colours. When 
the peat or turf has by this means been thoroughly deprived of moisture it is 
immersed in coal oil, shale oil, or coal tar raised to the proper temperature by 
superheated steam. The peat so immersed having become charged with the 
proper amount of either of the substances named (no given quantity can be 
assigned, as the character of the turfis variable), is passed toa retort, and 
and pyroligneous acid is driven off in combination with the colouring matter 
coutained by the oils or tar; the product thus procured may be used in this 
state as a dyeing material, producing a very beautiful black, or it can be 
further prepared by the addition of any one of several mineral acids, by the 
application of which varied colours are produced.—-Not proceeded with. 

1177. W. R. LAKE, Southampton-buildings, Chancery-lane, London, “ Feeder 
or hopper for centrifugal sugar machines.”— A communication. — Dated 23rd 
April, 1867. 

The object of this invention is to ensure the spreading of the mixed mass of 
molasses, syrup, and granulated sugar ina uniform layer over the interior 
surface of the rotating sieve while the same is in motion, so that there can 
be no thin parts at the top or elsewhere to be unduly drainedand too much 
washed, or other parts so thick that they are likely to be insufficiently drained 
and not enough washed. To accomplish this object the patentee employs a 
movable hopper mounted on a frame that rests upon the stationary outer case 
of the machine, and which is extended inside the revolving sieve to the bottom 








| near to one side, with an opening next the sieve that is so graduated in width, 


being wider at the top, that it delivers the same quantity at the top as at the 
bottom. The said hopper is contracted at the bottom inside the machine, so 
that its conical sloping sides also contribute to deliver the material uniformly 
from the opening against the sieve, and the uniform thickness of the layer is 
insured by a blade projecting from the side of the hopper opposite to the 
motion, and extending the height of the sieve, and spreading the material like 
a trowel set to a gauge as it is distributed, upon the revolving sieve from that 
supplied to the stationary hopper. 


1178. R. W. LAKE, Southampton-buildings, Chancery-lane, London, ** Removing 
the contents from centrifugal sugar machines.”"—A communication.— Dated 
23rd April, 1467. 

This invention consists in the employment of a receptacle which may be 
placed in the interior of the machine, and supported by the stationary outer 
case, so that it also remains stationary while the rotation of the sieve around it 
causes the charge to be scraped off by projecting edges and deposited within 
the receiver, with which it may be lifted from the machine without requiring 
the stoppage of the latter. The receiver is made in sections, which are hung 
on pivots or hinges, so that their outer edges may be pressed upon the re- 
volving sugar and sieve in an angular direction opposite to that of the motion 
in such a manner that the sugar is scraped from the sieve and carried within 
the receiver, where it remains until removed from the machine. The said 
sections or scrapers are connected to a handle or lever by which they may ail 
be pressed simultaneously upon the inner surface of the revolving sieve, and 
they should be so hung that they will yield automatically in the event of any 
undue strain caused, for instance, by the catching of an edge or corner against 
a torn portion of the sieve. By using three sections or scrapers at uniform 


equivalent of sulphate of ammonia, and after boiling down to dryness he | distances apart the action of the strain upon the sieve will be uniformly dis- 
b bli 


tributed. 

1179. W. R. LAKE, Southampton-buildings, Chancery-lane, London, ‘‘ Sprinkling 
or diffusing liquids for refining sugar, &c.”—A communication.— Dated 23rd 
Apru, 1867. 

In performing this invention the water or other washing or bleaching agent 
is caugtt and carried by a current of air or other elastic medium, by woich it 
is diffused in the form of a finely-divided spray or mist on the surface of the 
sugar or other material under treatment. 

1180. S. J. MACKIE, Bayswater, “* Burning petroleum, &c.”—Dated 23rd April 

867, 


This invention cannot be described without reference to the drawings. 


1190. J. H. JOHNSON, Lincoln’s-inn-fields, London, “‘ Treatment of peat.”—A 
communication.— Dated 24th April, 1867. 

This invention relates to an economical mode of treating peat and of manu 
facturing peat charcoal to be used for metallurgical and other purposes; aud 
consists essentially in the employment for that purpose of a peculiarly arranged 
portable apparatus for disintegrating and mould:ng the part as fast as it is dug 
from the bog, and at the same time submitting it to a considerably elevated 
temperature whereby the subsequent operation of drying the moulded peat can 
be plished and eff lly without the cracking of the moulded blocks 
which has hitherto occurred. According to this invention the peat as it is dug 
from the bog is cast into a hopper on the upper end of an inclined metal 
cylindrical chamber, which is partly contained in and supported by a portable 
stove or oven mounted on wheels for convenience of transport to the locality 
where the peat is p d his chamber is kept at an elevated temperature 
by the external fire in the stove or oven, and in the interior thereof there is 
provided a central longitudinal shaft carrying a number of separate inclined 
knives or blades, which, during the rotation of the shaft, cut up and turn over 
the peat as fast as it is thrown in, thereby not only disintegrating or masticaticg 
the roots, but bringing them in contact with the highly heated sides of the 
chamber along which the peat is traversed by the screw-like action of the 
inclined revolving knives or blades. One or more mouthpieces are secured to 
the lower end of the chamber, and a wooden or other core is fixed in the centre 
of each, in order that the issuing mass of peat shall be hollow, or have an 
opening along the centre. The form which it is preferred to impart to the 
moulded peat is that of a hollow cylinder, as this form is found to dry and char 
the most readily without cracking. A man hole and cover are provided at the 
lower end of the chamber just above the mouthpieces in order w Temove any 
obstruction which may take place at that part.—WVot proceeded with. 











1200. C. E. BROOMAN, Fleet-street, London, “ Preserving meat, fish, &c."~A 
communication.— Dated 25th April, 1867, 

This i jon consists, jally, in forming a vacuum in the pores of the 
object to be preserved, and in the natural or forced introduction of a saline 
solution into the pores thus deprived of air—Not proceeded with. 

1212. E, GUENIN, Henrietta-street, London, ** Application of mustard for cura- 
tive purposes.”—A communication.— Dated 26th April, 1867. 

This invention consists in causing a thia layer of mustard seed or mustard 
flour to adhere to the surface of sheets or pieces of paper, or other suitable thin 
fabric, se that the same may be applied in lieu of the ordinary mustard 
poultices. The mustard seed or flour is caused to adhere to the paper or other 
fabric by some suitable flexible adhesive medium or cement. 

1229. E. GUENIN, Henrielta-street, London, “ Disinfection and treatment of 
Seecal and other matters."—A communication.— Dated 27th April, 1867. 

This invention relates to the employment of chloride of manganese forming 
the residue of the manufacture of chlorine for the disinfection of fcecal matters, 
and consists in saturating the above with lime combined with chloride of 
magnesium, whereby fecal matters may be instantaneously and permanently 
disinfected, and their fertilising products concentrated in a small space—Not 
proceeded with. 

1243. T. and T. L. G. BELL, Vitriol Works, near Victoria Docks, Manufacture 
of manures.” —Dated 29th April, 1867. 

In performing this invention the inventors propose to overcome the difficulty 
which has hitherto existed in the manufacture of commercial superphosphate 
of lime and artificial manures from mineral phosphates, such as sombrero and 
navassa phosphates, apatite, the so-called German phosphate, and any other 
phosphates of lime which contain little or no carbonate of lime, by the addition 
of carbonate of lime, such as chalk or limestone, or carbonates of magnesia and 
lime, such as ja, li or dol —Not proceeded with. 








Class 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic A vparatus, 
lectrical Apparatus, Galvanic Batteries, de. 
1213, W. CLARK, Chancery-lane, London, “ Electric telegraph apparatus.”—A 
communication.— Dated \3th April, 1867. 

The documents relating to this invention cannot at present be seen, a 
petition for an extension of time having been lodged with the Commissioners of 
Patents. 





Class 10.--MISCELLANEOUS, 

Including all Specifications net found under the preceding heads, 

1002. E. DELESSERT, Aing Williamestreet, London, ** Cartrviges for breech-loading 
Jfirm-arms.”— A communication. — Dated 3rd April, 1867 

This invention primarily relates to the empioyment of india-rubber, gutta- 
percha, or analogous substances, or collodion or compounds of the same, possess- 
ing similar elastic and plastic qualities in the manufacture of cartridges for 
breech-loading fire-arms, as hereafter described. According to one arrangement 
the inventor forms the base of the cartridge, which by preference is made some- 
what conical, of a disc of either of the above-named materials, say, india- 
rubber ; the inner side of the disc is somewhat cupped, and a metal pin passed 
through or nearly through the centre thereof to receive on its inner end a 
plate or disc carrying the explosive material cap or fulminate. The charge 
made up in the ordinary way is placed on the fulminate, and the whole is 
surrounded by india-rubber, or by an india-rubber tube fitting tightly over the 
dise at the base of the cartridge. The needle or striker piercing the centre of 
the disc causes the pin to strike the fulminate and to ignite the charge; or the 
needle strikes directly against the cap, as in ordinary cartridges; the india- 
rubber ring then shrinks, and thus becoming smaller that the bore of the arm 
falls out itself, or is easily expelled therefrom.— Not proceeded with, 

1007. W. R. LAKE, Southampton-buildings, Chancery-lane, London, ** Revolving 
breech-loading fire-arms.” —A communication.— Dated ard April, 1867. 

This invention relates more especially to pistols which have « revolving 
cylinder containing a series of charge chambers arranged behind a fixed barrel, 
and consists, chiefly, in the peculiar constraction of the said cylinder, which is 
made in two concentric portions. One of these portions is fitted to slide 
forward over the inner portion or core which revolves on a central pin or axis. 
The division of the cylinder extends only for a portion of its length. The rear 
portion of the charge chambers is formed half in the core and half in the outer 
portion of the cylinder, the said chambers being continued forward beyond the 
end of the core into the solid or undivided front end of the cylinder. The 
cartridges employed are of such a length &s to extend into the said solid 
portions of the cylinder which sustains the whole force of the explosion. The 
charge chambers are formed with a recess at the rear end to receive the rim or 
flange of the cartridges. The said improvements farther consist in providing 
the under side of the barrel in front of the cylinder with a longitudinally 
grooved projecting piece, which is formed with an inclined recess, and arranged 
to operate in combination with a stud or pin on the centre pin or rod whereon 
the barrel is turned to release the sliding portion of the cylin‘er. The barrel 
is locked when the pistol is adjusted for firing by a spring catch secured in the 
projecting piece and arranged to take into the end of the breech frame. 

1023. W. A. GILBEE, South-street, Finsbury, ‘‘ Breech-loading fire-arms.” 
Dated 5th April, 1867. 

This improved system of breech-loading fire-arms allows of two arrangements 
having the same elements. The stopper carrying the lock does not turn, as in 
the needle gun, in one of these arrangements. In the other arrangement the 
stopper turns, but the part containing the lock remains fixed and produces a 
to-and-fro movement. The lock is composed of three parts: firstly, the rod on 
which is fixed—forming part of the nut carrying the rest and discharge 
notches—the rocking trigger and the sliding bolt for arming, which is con- 
nected to the nut by a cap and a spiral spring, which pushes back the rod when 
the trigger is pressed and allows the nut to escape. The cylinder is closed at 
its two extremities by screw pieces, which are perforated to allow the passage 
and free play of the rod. The stopper consists of a hollow cylinder, in which 
the rod or needle plays and passes into the spiral spring. This rod is so acted 
upon by this spring as not to go beyond the level of the circle forming the 
breech plate ; it only exceeds it when it is pushed forward, or rather struck, 
by the rod of the lock, which acts as a second rod or needle, which strikes the 
rod, producing ignition of the fulminate of the cartridge. The key or handle 
forming one piece with its ring is countersunk in such a way that the cylinder 
carrying a screw thread at the part where the ring covers it may, by turning a 
small key, advance or recede so as to disengage its extremity from the interior 
of the barrel. When the stopper is closed a part of it is in the barrel, and 
serves as a stop to the turning action of the stopper, which turns on a hinge. 
The circle serving as a breech-plate forms a screw head, as it is adapted to the 
cylinder by means of a perforated screw, which allows the small rod or needle 
to pass through. Thus, by unscrewing the stopper half a revolution in che 
ring of the handle, the opening at the breech is effected, and which thea turns 
and opens the place to the cartridge, which is then pushed into the barrel. It 
will be observed that the discharge cannot take place before the closing of the 
breech. In the Second arrangement of the system the cylinder carrying the 
trigger, instead of being fixed, is movable, and has a to-and-fro movement to 
aliow of the introduction of the cartridge into the barrel, and thus doing away 
with the turning stopper before described. The cylinder, being rather longer 
than the preceding one, is constructed in the same way, inasmuch as it contains 
the same lock forming a nut, rod, or needle acting on the fulminate and the 
bolt. This lock is itself the stopper, and the head of the rod strikes the fulmi- 
nate of the cartridge. This piece can slide in the sheath forming part of the 
barrel, and its sliding motion is regulated by the screw placed over the sheath, 
and the extremity of which enters a channel made in the side of the ren 
The lock stopper is drawn back for the introduction of the cartridge, whic 
only requires to be slightly introduced, and the lock stopper cylinder a 
pushed forward forces the cartridge into its chamber. The forward and = 4 
ward, or opening and closing, motions are effected by means of & — he = 
serves as a propeller andakey. This key is movable, it turns perpen wpery d 
to the axis of the barrel, and by being turned the key enters a notch ; 3 
firmly closed, and by opening or turning the key, and thus disengaging it nt m4 
the notch, the stopper can be drawn from the barrel. The stopper 1s tg ne 
with a cartridge extractor for withdrawing the cartridge by its bottom, which 
extractor consists of a small flat spring with a notched head, which enters a 
notch made in the barrel, and which catches the metal ran of the ee 
bottom, by causing the stopper to play in order to change the cartridge fa! 
by the action of the extractor. The improved cartridge is made by placing 7 
the ball a felt washer with wadding forced into the centre and pasted on wit 
good paste. The wadding passes into the middle so as to render it adherent to 
the socket of the cartridge, either paper or cardboard. The inventor places 
the powder over it, over the powder a ligature, and above this wadding, “ead 
taining in the centre a square piece of paper coated with fulminate, mont — 
this he places a bottom or india-rubber washer. This socket or cartr fa 
fixed to the ball by two ligatures, so as to obtain with more —— the 
projection of the paper tube from the barrel, when the ignition on the bottom 
will cause the cartridge to leave the barrel.— Not proceeded with. ; 

1050. W. E. NEWTON, Chancery-lane, London, “* An improvement applicable to 
shells and other hollow projectiles.” —A communication.—Dated sth April, 
86 


1867. 

The object of this invention is to effect the explosion of spherical ant — 
shells or explosive projectiles with certainty upon impact with - ana 
object, notwithstanding the rotation of the shell in its flight a Aa 
It consists in the employment of fuses, which are so secured within ~ “ 
as to become detached therefrom and lie loosely in the powder there ae 
receiving the first shock in the gun, and when the sell strikes ~ — - 
inertia of the fuses will cause them to strike pint foremost and ignite 
powder in the shells. ees 

4 9 _batidings, Chancery -lane, «lon, - 
_, >. —— Southamptornication.~ Dated \0th April, 1867. 


This —— ea=s0t be described without reference to the drawings. 


1075, o. oMITH, Princes-street, Leicester-square, London, ‘‘ Breech-loading sport- 
in 11th April, 1867. 

This invention relates to certain impr pplicable to that description 

of sporting gun known as the falling or depressing barrel gun, whereby the 
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ac— 
breech is exposed for the insertion of the Lefaucheaux or central-fire cartridge. 
‘According to this invention the patentee proposes to operate the action of 
unloading the barre's from the body by the motion of the hammer, by 
preference by the right-hand hammer. This is effected by fixing a stud or 
projection on the connecting arm of the tumbler or tumblers, such arm being 
acted on by the main spring of the lock. This stud extends about half an inch 
or more within the lock plate, and past the centre line of the barrels. Beneath 
the breech end of the barrels a lump is attached, which fits in a recess cut in 
the fore part of the body. This lump has a notch cut in the rear, which is 
entered by a catch, and so the barrels are held down in the stock. This catch 
is set in a slot or groove cut in the body, and its upper surface is formed of a 
wedge or angular shape, 80 that the pressure of the lump, when the barrels 
are being shut down, will force back the catch against the action of itsspring, 
leaving it free to instantly enter the notch in the lump. At the rear of the 
body two bearings are fixed containing a pivot attached to an arm descending 
toa slide forming the rear of the catch, such slide working in the groove or 
slot cut through the body to the notch of the lump; above the bearings a catch 
is set on a pivot or joint, and is held back by a curvilinear or other suitable 
spring or springs. Now, when the hammer is pulled to half cock the stua oa 
the tumbler arm is brought against the spring catch, whereby the slide is 
drawn back from the notch, and the barrels are released ; the spring instantly 
brings back the slide and causes the locking catch to protrude through the 
body. When the left-hand hammer is drawn the rapid motion of the catch 
in and out of the notch does not allow the barrels to escape, but after firing 
both barrels the lefi-hand hammer is pulled back to half cock, the catch flies 
ba:k, and the barrels fall down ready for the insertion of the cartridges. 

1082. T. A. ROCHUSSEN, Abchurch-lane, London, ‘* Improvements in ‘the 
armour-plating and sheathing of ships of war and fortifications.” —Dated 
11th April, 1867. : 

The armour-plating of ships of war as at present constructed consists of 
slabs of metal of which the front and back faces are parallel. Now according 
to this invention the inventor rolls or forms the face of h plate in to ridges 
and furrows, whilst the back remains flat. as is usual. The ridges are placed 
sufficient!y near together to prevent any shot competent to penetrate the plate 
entering between them. The ridges may either be arranged vertically or 
horizontally, or they may be run in an inclined direction; or two sets of 
grooves crossing each other may be employed. By this arrangement the 
progress of the shot is resisted at a greater distance from the back of the plate 
than with ordinary plates of a like weight, and so the strain is distributed 
over a greater area of metal. The furrows or grooves on the face of the plates 
he fills with wood, then over the whole he fixes wooden planking, and he 
applies sheathing of copper or other metal over the planking. Fortifications 
may be armour-plated in a similar manner, and, if desired, sheathing may be 
also applied. — Not proceeded with. 














g9, the springs will yield and allow the card to pass over them ; the sliding frame 
will then be drawn back by the tension or force of a pair of india rubber or 
other springs attached by one of their ends to the fixed part of the apparatus 
and by their other ends to the sliding frame. A piece of elastic thread or india- 
rubber is adapted to the long exit slit in the front of the box, and acts asa 
wiper to prevent more than one card at a time from being pushed out. Two 
flat springs fixed on the underside of the horizontal front plate will also hold 
the card in its proper place until it is pulled out from the front.—Not proceeded 
with. 

1146. W. WILKINSON, Jarrow, Durham, “* Apparatus for catching fish.”— Dated 

8th April ,\867. 

This invention relates toa novel arrangement of apparatus by the use of 
which the operation of catching fish will be greatly facilitated. When apply- 
ing this apparatus the patentee propuses to employ a larger class of fishing 
vessels than is in common use, and to provide steam power for prope'ling the 
same; and as much greater power will be required to haul in the net than will 
in general be available in properly manned fishing boats of the class re/erred 
to, he proposes to use a donkey engine for this purpose. The fishing apparatus 
may be thus described :—A rectangular net of any given size, say 150ft. square, 
is connected at its edges with a framework ot flexible‘air tubes, which tubes 


| are connected with air pumps in the fishing vessel, and which when inflated 


terve to give buoyancy to the expanded net. In the middle of the net aring 
of tubular network is fitted to receive and retain a supply of bait, which, while 
it attracts, will be protected from the fish. Weights are attached to the 
flexible frame to sink the net to the required depth in the water, and buoys are 
secured by ropes to the corners of the frame to indicate when the net is 
properly spread. 

1149. J. MCKECHNIE, Glasgow, ‘“‘ Apparatus for applying concentrated heat.”— 

Dated 20th April, 1867, 

This invention cdusists in adding to ordinary portable bellows an equalising 
air compartment compressed by a epring or weight, and by fitting thereto a 
duplex nozzle in place of the ordinary nozzle, having a central channel for the 
air, and a concentric annular channel for gas, or for oil or other burning fluid. 
When made for gas the nozzle has fitted to it a small stopcock to receive a 
flexible tube from any convenien( gas pipe or bracket, but when made for oil 
it has fitted to it a small receptacle for tke oil, and if the apparatus is made for 
lighting house fires, the receptacle may be made of a size to contain the smal! 
quantity requisite for lighting one fire. A wick is, by preference, used with tha 
oil, and the annular channel must be made large enough to receive it, and in 
two parts that can be separa’ed so as to introduce it. In using the improved 
apparatus for lighting a house fire, the coals being put in the grate without any 


| wood or paper, the gas or the oil is lighted at the nozzle of the bellows, and the 


nozzle being directed as in ordinarily blowing a fire, a gentle blast is produced 


| by working the beliows, and the coals will be completely ignited with about two 


1100. K. H. CORNISH, South Molton-street, London, “ Breech-loading fire-arms.” | 


—Dated \3ih April, 1867. ; 
The patentee claims, First, fixing the breech Mock shown in the drawings to 
the outside of the barrel of a breech-loading fire-arm instead of to the inside 
thereof, as hitherto practised, the said breech block being hinged toa piece of 
metal fixed to the outside of the barrel, as described and shown in the draw- 
ings. Secondly, the mechanism described and represented in the drawings for 
effecting the cocking of the gun, opening of the breech, and extraction of the 
spent cartridge at one operation. Thirdly, the mode described of operating 
upon the hinged or lever extractor as represented in the drawings. Fourthly, 
and vastly, the general combination and arrangement_of the mechanism 
described. 


1126. J. LEWTHWAITE, J/igh-street, Southwark,“ Knife-cleaning machines.” — | 


Da‘ed \6th April, 167. 

The first part of this invention relates to knife-cleaning machines in which 
cylindrical brushes or polishers divided into segments are employed, the 
segments being prssed outwards by springs. Hitherto there have been no 
means of compelling these segments to move outwards and inwards in a true 
radial line, and the machines, have, therefore, worked inefficiently. This 
improvement consists in the employment of guides for causing the segments to 
move radially. These guides, preferably, consist of radial slots or grooves in 


the stocks of the brushes, into which pins or prc jeciions on end plates take, or of | 


radial grooves or slots in the end p!ates into which pins or projections on the stocks 
take. The next part of the invention consists in means of fixing the knife- 
blades in machines in which the knives are inserted through the sides of the 
outer box or case, as in the machine represented in the drawings. This part 
of the invention consists in the employment of pins or stops on the inner 
periphery of the outer box against which the backs of the huife-blades rest 
during the rotation of the brushes; and to allow the brushes to pass these 
pins freely, the patentee makes a division in the leather, felt, kamptulicon, 
cloth, or other like material, when such is employed in the brushes, 

1127. T. W. Gray, Margaret-street, Limehouse, London, “ Improvements in 
Sir W. S. Harris's lightning conductors for ships, vessels, buildings, &c. 
Dated léth April, ix67. 

In the case of vessels, the conductors are permanently fixed from the lightest 
points of the mast to the sea, which, whilst admitting of the free motion of 
the several portions of the masts, one or the other of the cowductors is always 
in place and ready to mect the most unexpected danzer, is also independent of 
the officers and crew uf the ship, who will not be required to adjust or handle 
it in any way to their great peril and inconvenience. In the case of buildings 
and other structures ihe invention consists in bringing the entire building 
under protection by means of a series of conductors to all or most important 
points, chimney stacks, and other erections, and connected to gutters, rain 
water pipes, metal ridges, and metal on roofs, and connecting the whole to one 
Or more conductor ied direct to the earth with branches into the ground. The 
general plan for vessels consists in the application of plates of metal in series 
and in a given way \o the movable portions of the masts, and to the head of 
the lower or fixed mast, in connection with other metalic conductors, also 
permanently fixed under a given arrangement in series along the shrouds or 
lower rigging, and secured to the shrouds or rigging by means of metal grip 
fastenings, or otherwixe, and connected to the heads of the lower masts an: to 
the iron hull plating or copper on bottom outside in connection with the sea, 
by means of meta! double universal jvints, so as to work either way with the 
motion of the masts or rigging, and for the purpose of disconnecting the 
conductors by withdrawing the pin bolt. In the case of iron masts the iron 
mastheads are drilled, and flat meta) conductors are fixed and screwed or 
otherwise to the iron masthead, and over the top of the head and connected 
to the topmast by a metal hinge. 

BROOKS, Hackney, ** Colouring tobacco pipes, d-c."—Dated ith 

1867. 

The patentee claims the subjection of smoking pipes, and other articles of 
Meerschaum or composition thereof, to the action of flame, and the application 
of wax or oleaginous matters, as and for the purposes described. He also 
claims the application of aniline or colouring matter during the process for 
imparting differen: colours to the articles operated upon, as and for the pur- 
poses descriveq, 

1137. W. COCHnANE, Seghill House, Northumberland, * Apparatus for breaking 
down coal, stone, 4¢.""—A communication.— Dated \ith April, 1867. 

The patentee claims constructing apparatus for breeking down coal, stone, 
and other mineral with bars to press against the opposite sides of the hole, and 
acentral bar between them, which, being moved longitudinally, forces the bars 
which bear on the sides of the hole outward by means of inclines and roliers 
running thereon. He also claims the general arrangement of the apparatus 
described. 

7, 3 Scott, Oxford-street, London, ‘‘ Fire-escapes."—Dated 18th April, 
867. 





This invention cannot be described without reference to the drawings. 
bot B. Ween, Fore-street, London,“ Pipes for smoking.” —Dated 18th April, 

This invention relates to pipes for smoking, and it has for its object, First, to 
allow of the stem being readily cleaned; and, Secondly, to permit of the pipe 
being made to stand on a table or other surface when not in use, without danger 
of spilling the contents of the bowl, or bringingthe stem or the mouth piece in 
contact with such surface. For these purposes the inventor closes the stem at 
its lower end by a socket made removable at pleasure— that is to say, the socket 
may be screwed, fittet, or otherwise attached to the bottom of the stem, so as 
to be readily connected therewith, and disconnected therefrom. The base 0! this 
socket is spread out, or wider than the stem, and is made fiat, and is thereby 
or by other means co: trived for resting un a tableor other surface. The bowl 
is formed on or fixed to a stem ab ve the socket, the orifice of communication 
between the two being also above the socket. By removing the socket the stem 
can be readily cleansed. When the pipe is to be placed in a standing position 
it is rested on the bottom of the socket and thereby remains ‘upright, the 
mouthpiece and bow! being elevated in the air, which is a considerable advan- 
tage.— Not proceeded with. 

1144 J. E, MELLIN and J. H.  ULBRICHT, Sherwood-street, Golden-square, 
London, * Boxes or apparatus to contain address cards Jor public distribue 
tion.” — Dated tth April, 1867. 

This invention relates to a novel arrangement of apparatus for containing 
adéress cards intended for public distribution, and has for its object to so con- 
struct and arrange the apparatus that the cards may be presented one by one, 
and can only be taken singly from the box or apparatus: and moreover, that 
when one card is withdrawn, another one will be immediately presenied in its 
place. To thts end, according to one arrangement, the bottom of the box which 
contains the cards nas two or more slots made in it for the purpose of receiving 
as many hooks or stuGe which project up through the s ots to aout the thick 
ness of a card above the isvel of the bottom plate of the box. ‘These stu.’s or 
hooks are fixed in @ imwable trame whch slides in guides, or 
against roliers attached to the bowen of the case. A long slit is made in the 
front of the box for the purpose of adustting of a card being pushed out from 
the bottom oi: the pile in the box. This lowsemost card projects through tne 
front slit, so that it may be taken hold of by the Doss. and thu sb, and drawn 
entirely out of the box. In so doing its front edge is Divwun, against two 
Springs attached to the front part of the sliding frame, so that the Witsdoawal 
ot the projecting card will pull forward the sliding frame, and in 50 doing will cause 
the hooks or studs to move torward another card in the place of that whi. h has 
been withdrawn. When the sliding frame has been pulled out so far as it wiil 


minutes’ work and with a very trifling expenditure of gas or oil.— Not proceeded 
with. 
1154. L. DAVIES, Edgbaston, Warwick, “ Hat guards.”— Dated 20th April, 1867. 
This invention consists in applying to bat guards the principle of self-coiling 
or winding, the ribbon of which is formed within a drum or case by means ot 
a spring secured round a spindle, or in any other suitable manner, within such 
case; to the outer end of the mbbon is attached a bar or ring, or other similar 
contrivance suitable for fastening in a button-hole or on a button; the drum or 
case may be attached to the underside of the hat brim, or to any other con- 
venient part of the hat by a screw stud, or other simple appliance, and at or 
near the point of the periphery of the drum, whence the ribbon issues, a small 
slice bolt is p!aced which, when moved by a stud, clips the ribbon and thus 
Stays it at any desired length. The ribbon may be graduated as a measuring 
and thus form @ doubly useful article for all persons requiring a measure. 
ot proceeded with, 






Rh. H. Frith, Dublin, ** Distributing and measuring steam, gas, water, 
dc.” ~ Daled Wih Apri, \867. 

This inventuou relates more particulariy to the distribution and measuring of 
fluids u-ed fur domestic purposes, such, for example, as water, and is applicable 
also to the distribution and measuring of gas or steam. According to this 
invention, as applied to the water supply of a house or manufactory, it is pro- 
posed to combine the two pipes hitherto known as the supply and distributing 
pipes in one, the same pipe which admits water from the street main into the 
house cistern serving also to distribute the water from the cistern to the house, 
or to outbui'dings, as may be required. For this purpose a two-way screw 
down cock is fitted to the supply pipe through which the water to the cistern is 
admitted for distribution, and the barrel of the cock is provided with two 
openings, the first commuuicating with the supply pipe leading to the main, 
and the second with a pipe leading direct to the bottom of the cistern. By 
suitably adjusting the plug or valve of the two-way cock, the water may be 
admitted direct trom the main into the cistern, so as to fill the same (the 
mouth 8 of the cock being at that time shut off); or the supply pipe 
shut off and the water drawn from the cistern through the cistribut 
for the houre or other service. Should it be required to supply, in a to 
the house. stable, or workshops, then an extra pipe and cock must be con- 
nected with tue pipe below and above the fixed cock, so as to enable a commu- 
nication to be established between the pipes The upper end of the cistern 
pipe is connected with a valve chamber containing a valve opening down- 
wards, 80 that when such valve is held ap, it closes the aperture in the bottom 
of the cis'ern, and prevents an excess of water veing admitied from the supply 
pipe. The upper portion of the stem of this valve which projects inside the 
cistern is mace hollow, and is perforated round its circumference so as to afford 
a free access of water into the hollow portion of the valve, which, fur the sake 
of distinction, the patentee calls the stop valve. Uuderneath the bottom of 
this hullow spindle were is fitted a smail valve or traveller, also opening down- 
wards, «nd filling when raised close against the central aperture in the stop 
valve. The stop valve has a long spindle or rod connected to it, and extending 
from the bottom to the top of the cistern, where it is guided or maintamed in 
a vertical position by a fixed support or collar through which it is free to rise 
and fall. On this spindle there is fitted a float, which rises and falls with the 
level of the water in the cistera within a certain range sufficient to effect the 
fuli opening or closing of the stop vaive in connection therewith. 

1159. J. R. BoBy, Featherstone-street, St. Luke's, London, “ Preparation of 
buffalo horn as a substitute for whalebone.’ — Dated 20th April, 1867. 

The vorns are taken either as usually imported with the tips cut off, or in 
their perfect state, and are submitted to the action of a circular saw, whereby 
the external inequalities of the horn are first removed, and the horrs after- 
wards cut into slabs, The slabs which have been thus prepared are then 
soaked in cold water, and afterwards taken to a bench furnished with a knife 
or cutting blade, by which they are cut to the required width and length. The 
strips of horn hav. ng been so cut are afterwards scraped and smvuothed with 
glass, or other suitable substance, by manual labour, and are then ready fur the 
purposes for which they may be required.—Not proceeded with. 

1162. H. FasSsMAN, Southampton-buildings, Chancery-lane, London, “ Metal 
ties or bands for securing bales of cotton, wool, d&c.’—Dated 20th April, 1867. 

This nventioa_ consists in the combination of a hoop or band with a buckle 
which has two loops or apertures, one end of the hoop being passed through 
one of the apertures and lapped over the exterior bar of the same, while the 
other end of the said hoop, after being drawn around the bale, is introduced 
through the other aperture and passed under the central bar of the buckie, 
which bar ig provided on one or both sides with ribs or projections to grip the 
end of the said hoop and prevent the slipping of the same. 

1169. W. E. GEDGE, Wellington-street, Strand, London, “* Method of, and appa- 
ratus for, galvanistng or linning and zincing iron wire, &c."—A communica- 
tion.—Dated 22nd April, 1867. 

This invention cannot be described without reference to the drawings.—Not 
proceeded with, 

1167. J. NEEDHAM, Piccadilly, London, “‘ Breech-loading arms.”— Dated 22nd 
April, 1»67. 

This invenuon relates, first, to a breech-loading gun in which the breech is 
closed by means of a hinged piug jointed at tne end next the barrel, and 
shutting into a cavity, the rear end of which forms the abutment for the plug. 
This plug the patentee prefers to fit on a vertical axis, so that it opens out 
sideways from the gun; it is furnished with a taii end or lever at ihe back 
part, which lies close to the stock when shut, by whch the plug is operated. 
The improvements consist in disposing the lock in the said plug in combiuation 
with certain paris which operate it by the motion othe plug ; as, for instauce, 
a lever mounted in the plug, one end of which takes into a slot or otherwise in 
the plug seat. so as to cock the action when the breech is open:d; and, 





| further, the breech plug is locked in position at the time of firing by a noose 
| end or part of the trigger entering the plug and securing it before it releases 


the striker. 





printed or stamped upon it. The case is provided with a mou'hpiece having 
an elastic upper lip for the end of the strip of paper to be drawn through. 
The mouthpiece is covered with a flap of leather, or other elastic substance, 

the case has a suw-toothed paper-cutter to facilitate tearing off the tickets; the 








cond when he r liects the fares must tear off a ticket and give it to 
each p . The conductor must be provided with an apparatus for each 
description of ticket he issues, and the cases are connected together by a 


central bolt, and secured by a lock and key, thus preventing any tampering 
with thetickets. When the collector pays in the fares received, the number on 
the ticket that projects through the slot in the case indicates the namber of 
tickets he has issued, in the same manner as the number on railway tickets, 


1185, J. SMALLEY and S, BripGe, Liverpool, “ Apparatus for mixing paint, 
putty, &c.”— Dated 24th April, 1867. 

This invention consists of apparatus for mixing or incorporating dry and 
liquid and other substances into a plastic or semi-fluid state, and is particularly 
suitable for preparing paint, putty, and other articles ordinarily sold by 
colourmen. Within a vessel or container of any suitable size and form, and 
made of metal or other material, the inventors cause two sets of arms or 
vanes to rotate in opposite directions. The manner of effecting the rotation 
of the said arms or vanes is readily accomplished by bevel wheels. One set 
of the vanes or arms is fixed on a central spindle, and the other on a hollow 
tube surrounding the said spindle, On the said spindle, and also on the said 
tube, there isa bevel wheel; one driving wheel geared with the wheels just 
mentioned, on being made to rotate causes the respective sets of arms or 
vanez to revolve in opposite directions.—Not proceeded with. 

1186. L. B. BRUEN, Southampton-buildings, Chancery-lane, London, “* Sewing 
machines.’ — Dated 24th April, 1867, 

These improvements relate to sewing machines in which a thread is passed 
by a vertically reciprocating needle through the cloth or fabric, and is secured 
therein by a second thread carried by a bobbin, over which a loop of the first 
stitch known as the “lock-stitch.” The said improvements consi-t, partly, 
in the construction of a machine in which the devices for operating the said 
needle and hook are permanently combined with additional mechanism for 
thread is passed by a rotating hovk, the two threads being caused to produce a 
producing either the stitch known as the “ double loop” stitch, or a stitch 
consisting of three or more threads, the said mechanism being so constructed 
and arranged that, without detaching or removing the same, the machine can 
be adjusted to form either the‘ lock stitch,” the * double loop” stitch, or the 
“three or more threaded’’ stitch, This additional mechanism consists, 
mainly, of a vibrating looper or thread carrier, which is pivoted to a portion 
ot the framing, and is so arranged that itcan be readily connected or dis- 
connected with a cam or other operating device, carried by a rotating mandril, 
or other convenient portion of the machine. The thread of the said looper is 
supplied from an additional spool. or number of spools, according to the 
number of threads required. When the vibrating looper is thrown out of 
action the machine forms the *‘lock-stitch.” When the said looper is 
adjusted to operate in conjunction with the needle, the rotating hook and 
bobbin, and the latter is left empty, the * double-loop’’ stitch is produced; 
but if the bobbin thread is used with the other two threads, the machine will 
make the “three or more threaded” stitch, which is a combination of the 
** lock-stitch,” and ** double-loop ” stitch. 

1188. C. F. WHATELEY, Birmingham, “ Apparatus for generating and dis- 
tributing vapour.” — Dated 24th April, 1867. 

This invention refers to the construction of apparatus for generating steam 
a vapour either frum water or scented fluids, and distributing the vapour thas 
produced through a sick room or other enclosed space. The apparatus consists 
of a stand furnished with an upright standard and lever arm carrying a 
cylinder; a rod from the centre of the top of this cylinder passes freely through 
an eye in the arm of the lever, and the bottom of the cylinder rests upon @ 
pivot centre upon a second upright rod from the bedof the appara*us. The cylin- 
der at or near the top is provided with a bent tube, and underneath the cylinder is 
placed alump. The action of the apparatus is as follows: —The lamp being 
lighted, the cylinder is warmed sufficiently to rarefy the internal air and cause 
it to suck up fluid of any kind by dipping the bent tube into the fluid; when 
sufficient!y full the cylinder is placed in positioa over the lamp, and the flame 
vapourising the fluid in the cylinder, the steam issues from the nozzle of the 
bent tube, and in issuing drives round the cylinder upon its pivotted centre, 


|} and thus distributes the vapour through the apartment.—Not proceeded with, 


1193. F. CROSSLEY, Manchester, “ Cutting india-rubber.”"—Dated 24th April, 
1867 


04. 

This invention consists in so lapping a succession of sheets on the drum of 
the ordinary thread lathe that two or more knives may be made simulta.eously 
to act on two or more sheets instead of employing one or more knives to act 
on one sheet ouly.—Not proceeded with. 


1196. W. R. LAKE, Southampton-buildings, Chancery-lane, London, “‘ Construc- 
tion of knives, forks, &c.”—A communication.—Dated 25th April, 1867. 
This invention relates to making a bolster for cutlery of cast meta! in two 
parts, the one part of which bas a tube or socket, and the o:her part a pro- 
jecting prong, which, when the two parts are put together, enters the tube or 
socket, and wedges therein in a manner as to hold the two parts securely 
and firmly to the handle.—Not proceeded with, 


1197. S. P. WORTH, Ox/ford-street, London, “ Apparatus for sweeping carpets, 
floors, &c."—Dated 25th April, \8o7. 

This invention consists of a revolving brash placed in a case with a cover. 
At each end of the brush the inventor places a grooved wheel covered with 
india-rubver, or other material. He drives this brush with friction wheels 
covered with india-rubber or other material, which wheels are placed at the back 
and front of the brush, the diameters of which gear into the wheels at each end 
of the brush roller, and these, pressing on the carpet or floor, cause them to re- 
volve in a forward and backward direction, thereby sweeping the carpet or foor 
perfectly without raising the dust. In order to remove the brush frem the 
case he places a piece of india-rubber or spring in a hollow in the centre of 
the roller of the brush, and by pressing the pin on the outside of the case the 
spring gives way and allows the brush to be removed or replaced.—Not 
proceeded with, 

1199. C. E. WETTON, and W. GALWORTHY, Grimsbury, Northampton, 
“* Regulating the suppiy of liquids or fluids.” — Dated 25th April, \86.. 

The chief object of this invention is to prevent waste of water in water- 
closets and otherwise, and by this apparatus the inventors are enabied to limit 
the supply drawn at any onetime. The apparatus consists of a casing with 
a horizontal fexible diaphragm extending across the m ddle thereof, of an 


| inlet chamber, of a delivery chamber, and of pipes and valves, all arranged 


a. d acting as hereafter described. The pipe from the main terminates in two 
other pipes, one of which is of small bore, and leads to the casing below 
the diaphragm, while the other leads to the inlet chamber below a weighted 
valve. The water entering this chamber raises the valve from its seat, rises 


| in this chamber, and passes to the delivery chamber; trom the delivery 


He further prefers to mount the plug on a split pin or axis, which | 


causes it tospring backwards, and forms somewhat of a catch for it when in | 


its seat. The extractor is also mounted on the axis. The Second part reiates 
to a sliding plug breech-loading fire arm, in which the plug, when slid forward, 
rises up and catches its abutment. It is furnished with a lever handle piece 


for operaung it lying snug along the barrel, and itis held in its ‘ocked posi- | 


tion by a novse piece or part on the trigger wien it is operated for firing. 
1176. J. WESTWOOD, Bow, “ Turrets and broadsides of ships of war.”—Dated 
23rd April 1807. 

This invention has for its object the formation of turrets in such a manner 
as to admit of guns being pointed from them at an increased number of angles, 
there y tacilitating the firing of broadsices with concentrated effect. For this 
purpose each turret in a ship or vessel, instead of being circular, as usual, and 
admitting only of guns being pointed in a radi.l direction, or nearly so, is 
formed with two or more convexities with plain surfaces between them, 
whereby guns may be mounted so as to allow of their being pointed at an 
inc:eased number of angles to the longitudimal line of the ship o: vessel. 
By means of turrets constructed on this form additional facility is given 


chamber a portion of it rises to the outlet pipe, while another portion passes 
down to the casing above the diaphragm. A valve is carried trom the middle 
of the diaphragm, where strengthening plates are fitted, is carried up into the 
delivery chamber, and is fitted with a valve. The small bore pipe is fitted 
with a two-way cock, or with two cocks, and an exhaust pipe ieads therefrom 
to the outlet from the delivery chamber.—Not proceeded with, 


1201. J. RAYWOOD, Wentworth, near Rotherhan, York, “ An improved dial,”"— 
Dated 25th April, 1867. 

This invention cunsists in arranging on a frame or on a door, or in a com- 
mercial room, une or more dials similar to a timepiece, with hour and minute 
hands, which can be regulated from the back. ‘he words “ will return at” 
are on the dial. The object and inteution of this arrangement are obvivus.— 
Not proceeded with. 

1206. C. D. ABEL, Southampton. buildings, Chancery-lane, London, “ Apparatus 
Sor pulverising sub "—Ao ication.— Dated 2 th April, is67. 

This invention 1s more particularly applicable to the pulverisauon «of mate- 
rials fur porcelain wasie, and consists in piacing the substances to be pulverised 
in snail fragmenis in a cylinder or drum, by preference of strong porcelain, in 
quantity sufficrent to fill about one fourth the capacity therevt; porceiaim or 
glass valls are next introduced to the extent of another fourth of the dram’s 
capacity, and the said cylinder or drum is caused to rotate at the rate of about 
thirty or Uhirty-five umes a minute.—WNot proceeded with, 


1208. T. BOOTH, Ardwick, Lancashire, “ Apparatus for keeping warm glues, 
gums, starches, &c.’’— Dated 26th April, 1867. 

This apparatus is composed of a series of chambers one within another, 80 as 
to leave space between them, which may either be left open to comcain air, or 
be filled with sawdust; or two cavities may be formed, one for air aud anuther 
for sawdust; or three may be formed, one for air, one tor sawdust, and the 
other tor hot water, but for a dish cover one cavity for hot water or sawdust is 
sufficient. 

1214. G. A. MUDDART, Brynkir, Carnarvon, ** Buttons.”—Dated 26th April, 
1567. 

This invention consists in giving to the shanks of “ regulation buttons” a 
U shape, making the prongs of the U project through the back of the button 
in order that they may enter holes prepared in the garment or fab:ic tor their 





| reception, and thus (the relative position of the shank and device of all the 


fur directing and concentrating the fire from several turrets at the same time | 


on an euemy’s vessel. Not proceeded with. 
1is3. J. HAWORTH, Mode Wheel-house, near Manchester,‘ Portable apparatus 
fur issuing tickets progressively numbered to passengers in public conveyances 
and to visitors at public meetings.”"—Dated 24th April, .867. 
rh -pOaraius Consists of a circular ca-e containing a strip of paper rolled 
on @ fixed, Nonuw, perforated, rotating barrel, which paper is diviaed into 
tickets, cach of which has a consecutive number and any device or matter 


buctous used being uniform) to ensure the fixing of the button with its device 

ina vertical posiuon, 

1218. J. W. COCHRAN, Southampton-buildings, Chancery-lane, London, ** An 
emproved level "—Partiy a communication.— Dated 4, th April, \»67. 

This improved level consists Of an apparatus in which the suriace line of @ 
liquid enclosed within a hollow disc of glass, or partly of glass, indicates upon @ 
graduated circie or scale the angle of inclination of any surface upon which 
the apparatus ts placed.— Not proceeded with. 

1224. J. W. LOUTHER, Manchester, * Lubricators to be used for the bottom ends 
of vertical spindles or shayts.”— Dated 2th April, 1867. 

This invention consists im employing tor the bottom of each spindle or shaft 
acup or chamber containing lubricating matter, the cup or chamber being 
closed with a lid or cover having a hole in it for the spindle or shatt to pass 
through, the bottom of the cups or chambers forming the bearings for the 
boitom of the spindle or shaft. Any lubricating matter may be employed.— 
Not proceeded with, 
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THE IRON, COAL, 
OF BIRMINGHAM, WOLVERHAMPTON, 
OTHER DISTRICTS 

(From our own Correspondent.) 
THE VEXED QUESTION 


AND GENERAL TRADES 
AND 


No Improvement in Demand 

Much Debated; Varied Views to be Adjusted— 
EFFecTs OF MIDLAND RAILWAY APPEAL—DUDLEY 
Crushing Results of Bad Trade, High Wages, and 


TRON TRADE : 
OF PRICES: 
RETARDING 
Tron TRADE: 








Dear Materials—FaILURE OF Messrs. W. HARDEN AND Son: 
Good Assets—CoaL TRADE: Prices—CoLuiery Irems—Hanrp- 
WARES. 


THE trade has not improved since our last report, nor has the 
vexed question of prices, and wages approached more nearly to 
an adjustment preparatory to the final resolution of the prelimi- 
nary meeting. There are a few still discussing matters in semi- 
official meetings, and gentlemen entertaining different vie ws are 
endeavouring to bring as many as possible to see with them; but 
it is clear that no well grounded opinion can be formed until the 
afternoon of the day of meeting, for the members of the trade 
who have a right to take part in the proceedings are not more 
numerous now than they were two years ago and previously. The | 
difficulty, therefore, of arriving at a conclusion is greater now 
than just before the last reduction. The tone of the trade has 
not improved. 
have had an unfavourable effect, preventing the trade from look- 
ing for a return early in the spring of that confidence in the money 
market which has had so great an influence in bringing about the 
present depression. Then the foreign competition has become 
somewhat more conspicuous, by reason of a Belgian house having 
secured the orders for the girder work required in the new St. 
Thomas's Hospital, London, at about £12 10s. 


From Dudley the report is that west of this town the mills and | 
are | 
searce, and there is no prot bability of any increase on this side | 


forges for the most part are only working half time. Orders 


gst the 





quarter day. A good deal of anxiety is manifested amo 
ironmasters as to the line of policy to be pursued a ] l 
meeting to be held on the 26th inst. as to the price of iron. 
seems that the high rate of wages 


It 


telling heavily upon the trade, and some have very lately 
succumbed under this pressure. Whatever else is touched it seems 
that there must be-an alteration in the wages of ironworkers i 
masters are to keep their works in gear at a profit. The firm 
referred to as having succumbed is mentioned in the succeeding 
paragraph. 





Last week the old and respectable house of W. Haden and Son, 
iron and coal masters of Dixen’s Green, near Dudley, was com- 






spend operations. The liabilities are put down at 
the assets will be of avery substantial 


pelled to s 
£25,000, but it is said 


character, and if judiciously realised will go far towards the lia- | 
No special reasons beyond the general lepression of trade | 


bilities. 
are adduced. 
occupied an influential position in Dudley. 
the estate will be administered by three trustees—one for 
and two for the creditors. Amongst the creditors are the Dudley 


Much sympathy is felt for Mr. Haden, who has long 
We understand that 
the 


and Westbromwich Bank £7000, partly secured, and Earl Gran- | 
| requirements of the eastern marke 


ville £4000, 


The demand for coal is good considering the depression at the | 


» Dudley | 


sUumMps, 


The prices in the 
common, | 


mills and forges and the blast furnaces. 
district are as follows:—Best thick coal, 13s. ; 





10s. 5 


9s.; and slack, 3s, 6d. per ton. Brooch all one way, 9s. Gd., and 
screening 6s. 6d. per ton. 

At the Wolverhampton Police-court, on Friday last, Mr. Wil- | 
liam Blakemore, as agent for the Osier Bed Iron Comp any, and | 





ig 
the Dudley and Westbromwich Banking Company, were fined, the 
first £20 and costs, for allowing two pits, and the other one pit, to | 
be insecurely fenced. 

The important mining case of Millership vr. Bagnalls was under 
consideration last week before Mr. John Hedley, mining engineer, 
Derby. The plaintiff alleges that the defendants did for ms any 
years pump water from the new mine coal up into the thick coal | 
hollows, and did then send it to the plaintitf’s pumping engines, 
instead of sending it up to the surface. A great mass of profes. 
sional evidence had been submitted, but the case is not at present 
completed. 

In Birmingham the trade, unsatisfactory as it has been, seems 
to be getting worse, the reports during the past week being de- 
cidedly more unfavourable. Few manufacturers have sufficient 
orders to keep their hands employed until the end of the quarter. 
and the prospects of an early reaction in trade are so discouraging 
that manufacturers have no inducement to make up goods, which 
might possibly remain for two or three months unsold. The 
electro-platers and chandelier makers, and also the metal rollers, 
together with the brassfounders and gold chain makers, all report 
business inactive. The wire-drawing ia each department is also 
flat. The gun trade continues moderately active. The foreign 
trade is in much the same condition as the home department. 
With South America a fair amount of business is being done. 

At Wolverhampton there is a good deal of partially employed | 
labour in the leading departments of industry. Foundry ware 
commands very little inquiry except in the h« sJlowware and kitchen 
goods branches suited for the colonial trade. Agricultural imple- 
ments are not in an average request, and steel mills, edge tools, 
hammers, and other miscellaneous articles are in very dull demand. 

e requests for locks and keys are very few generally, notwith- 
standing that a few shipping orders for best levered ni ight latches 
have been received. Excepting a large Government contract, the 
bolt trade partakes of the same dull feature as that of the other 
branches. | 

At Bilston the inquiry for coal vases is not so good as last | 
reported, and there is not much doing amongst the japanners and | 
tinplate workers. The manufacturers of colliery gear, buckets, | 
and pipes, &c., complain of the absence of orders, and the same | 
remark applies to the ironfounders. 

At Willenhall the lock trade continues quiet, the only branches } 
of the trade at all animated being the padlock and trunk-lock. 

At Wednesbury the railway plant and rolling stock trade is in 
a more languid state than has been experienced for some years, 
and the production of wheels, axles, and rails has been very con- 
siderably reduced during the past ‘quarter. Gas tubes are in 
moderate request, but te demand for all other kinds is in a very 
dull condition. 

In and around Dudley the complaints of the condition of the 
chain and anchor trades are numerous, some of the large works | 
at Tipton having lately been standing still for days together. 
Much depression is felt in the nail trade, and the successful in- 
troduction of machinery into the trade threatens, it is said, to 
sweep away hundreds of the little nail shops in the district, w here | 
has long been heard the plaint of suffering and distress. 
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WALES AND THE ADJOINING COUNTIES 
(From our own Correspondent.) 

THE Iron TRADE: Unfavourable Reports; Stocks Unusually Low: 
Few Engayements entered into: The Ultimate A dvantage of Low 
Stocks : Free Trade Principles in Russia : Proposed Reduction of 
Duties on Iron and Steel; The Home Demand—Pic IRoN—THE 
TINPLATE TRADE- STEAM AND House Coat Tranes--A 
BiLoweERr or Gas: Narrow Escape of 200 Hands---TRADE OF THE 
SouTH WALES Ports--MArsySaFN MINING COMPANY—ANNUAL | 
MEETING OF THE SOUTH WALES INSTITUTE OF ENGINEERS. 

THE Welsh iron trade presents no real change since last week’s 

report, all branches bein: s characterised by the usual dulness. The | 

accour ts reawived from the prin cipi il establishments c« ntinue of an 








18) 














unfaviurable character, there being no important orders on the 
books, and the capabilities of the works are such that the few 
contracts received are rapidly completed and cleared off. The 


statement made in previous reports as to the lowness of stocks is 

fully confirmed, and unless buyers come forward more readily and 
enter into fresh engagements, it is quite clear that in a short period 
of time there will be no stocks whatever in consumers’ hands, No 
doubt it will ultimately prove a great advantage to the maker that 
supplies are kept so low, for once an improvement sets in it will 
then be immediately felt, and a rapid increase in production must 
follow. Russia, one of the best and largest customers of the 
district for railway iron, is taking steps to reduce the import duties 
on iron and steel, and should the proposal be carried out—of which 
there is every probability—the exports to that country in 1868 will, 
in all likelihood, exceed those of the present year. Not the 
slightest movement for the better has yet been evinced in the home 
| demand, But few contracts are being entered into for pigs, and 
there is no change to note in quotations. 

The; tinplate trade is quiet, which is usually the case at the 
close of a quarter. 

In the steam coal trade it cannot be said, perhaps, that there is 
quite so much activity evinced as was the case a few weeks ago, 
but this arises, it is believed, from exceptional circumstances, and 
not from any real falling off in the consumption. ype the leading 
| foreign markets encouraging advices are received, and they indi- 
cate the probability of a furtherincrease in the demand, At Aden, 
the Cape of Good Hope, Bombay, and other eastern mail packet 











The necessities of the Midland Railway Company | high, owing to 
|} couras 






| immense outburst of g 


; t and the expensiveness of fuel, | colliery is ths 
combined with the fact that the works are only on half time, are | Jate fri ghtful e xplosion occurred 


firm | 


| 1228 tons; and St. J 


; reached £2200, 


' ceedings will appear in next week’s ENGINEER. 


| the institut ions have contributed to the s 


stations, the price of coal at the depots is something enormously 
the small supplies at those place: Chis will en- 
nt to the stations named and will add materially 
to the expo demand. There is a moderate coast tiug inquiry for 
house qualities, 

On Friday last a blower was —_ by one of the men employed 
at the Aberewmboy pit, near Aberdare, and the result was an 
Two hundred hands were at work at 
and immedis itely the gas was dis covered they made their 
way to the bottom of the shaft. Through the promptitude shown 
by the men no accident occurred, and steps were at once taken to 
clear the gas and restore the ventilation, This is an instance of 
the danger of blowers, for if one damaged lamp had happened to be 
in the colliery, or, any tampering take n plac the lamps, the 
lives of the two hundred men would | ! opardy 
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the time, 
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1e property of the same p arties as Ferndale, where th 


The returns of the trade cf the South Wales ports for the 
month of November and the corresponding month of last year, are 
as follows: 


















EXPORTS OF COAL, 
Nove uaber, Iso7. November, 1866. 
8. T 
+. 08 oe oe oe e eo 166, 
* - . . . -- * 3 
SwWausel.. - . . - . . 
Lianelly .. ee +. 11,l64 . ° ee . 
SHIPME NTS COASTWISE. 
November, 1866. 
Tons, 
Cardiff . os oo o © S1,O4L 
Newport oe cs ce ° ~~ 65,510 
SWANSER ee oe oe oe ee 19,672 
Lianelly .. os ce . oe 13,773 
The increase in the coal exports was mi ait attributable to the 


and some of the mail pack¢ t 
The demand from the Mediterranean ports also slightly 
increased during the month. Cardiff exported 5405 tons iron and 
| 3528 tons patent fuel, Newport 5953 tons iron, and Swansea - 
; tons iron and 5999 tons patent fuel. Of the iron exported N 

York took over 3600 tons; Hamburgh, 1777 tons; Port Adelai a 
ohn’s, 1)85 tons. 

A dividend of £1 per share (£20 paid) was declared at the 
quarterly meeting of the Maesysafn Mining Company. The 
mine is looking well, and the monthly sale on December 3rd 


stations. 





South Wales Institute of Engineers 
A full report of the pro- 


The annual meeting of the 
was held at Aberdare on Wednesday. 





ITS TRADE AND OPERATIONS. 
spondent.) 





SCOTLAND : 
(From our own Corre 
THe Grascow Pic ITRoN MARKET —MANUFACTURED IRON —THE 
CoaL TrRaDE—THE CAMPBELTOWN TRADE—STEAMBOAT SALE 
SHIPMENTS OF COAL AND IRON- ScotcH LireBoats, 





+t has slightly improved « luring x the past week, 


Tue pig iron marke 
To-dz ry, Wednesday, 


but there is still a great want of animation. 











only 1000 tons reported at 53s. cash. Fall quot ery are as 
follows: —DPig iron, mixed Nos., warrants, 53s. to 53s. 14d.; No. 1, 
g.m.b., 53s. 9d. to 54s.; No. 3., 52s. 9d. to 53s. ; Gartsherrie, No. 1, 
6is.; Coltness, No. i, 59s. 6d.; Glengarnock, at Ardrossan, No. 1, 


58s. 
The manufactured iron market is extremely quiet, but without 
change in price, Orders for merchant iron are coming in very 
slowly, partly on account of the nearness of stock-taking, and also 
from a belief on the part of the merchants that prices may be 
easier after the New Year. For shipment there is also less inquiry, 
but this month is generally the slackest of the season, 
In shipbuilding iron there is more doing, and large specifications 
are being given out for both plate and angle iron. “Prices continue 





——_—— 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
’ (From our own Correspondent. ) 

LIVERPOOL CHAMBER OF CoMMERCE—THE OAKS COLLIERY~ 
Mersey Docks and Haksour Boarp—Stare or TRADE at 
SHEFFIELD—A COLLIERY ON Fire—HULL Gravine Docxk— 
REDUCTION OF WAGES IN THE IRON TRADE AT SHEFFIELD~ 
BeipGE OVER} THE MrRSEY At RUNCORNE—LIVERPOOL TRaM. 
WAYS—NorTH-EasTern Topics: Lhe Cleveland Iron Trade, ce, 

THE Liverpool Chamber of Commerce has adopted a report re- 

commending that the whole question of subsidies for the mail 





| Colliery. 


; employs a large number 





much the same, but buyers appear willing to contract at the rates 
now current. We quote the following as the ruling prices: 
First common bars, £7 5s.; second ditto, £6 15s. to £7; nail rod, 
£7 5s. ; angle iron, £7 to £8 10s.; plates, £7 17s. Gd. to £9 10s., | 
all f.0.b. here, less usual discount, 

Our coal market continues depressed, and without the leastim- | 
provement in prices, Even the house coal trade is not what the | 
season of the year should have warranted us to expect; our 
quotations remain as before. 

The advices ofscoal shipments at the principal ports show an 
amount rather under that of the corresponding week of last year. 

Messrs. Robertson and Co. shipbuilders, Greenock, have con- 
| tracted to build a consort to the favourite steamer Gael, presently 
plying in the Glasgow and Cambeltown trade. The new vessel, 
which will be a screw steamer, will be of large dimensions and 
great speed. Her capacity for the conveyance of cattle and 
general cargo will be very ample, while the accommodation for 
passenger traffic will be of the most complete and comfortable 
character. The newsteamer will be named the Kintyre, andis ex- 
pected to be on the station next summer. The steamer Gael was 
the maiden vessel launched by Messrs. Robertson and Co, this 
| year, so that this additional order from the Campbeltown Com- 
pany is a satisfactory evidence that the Gael has been a marked 


| success on the station. 


The screw steamship Rhein, of 3000 tons, presently in course of 


| construction by Messrs. Caird of Greenock, for the North German 


Lloyds’ Co., has been sold to the West India Royal Mail Steam 
Packet Company, to supply the place of the Rhone, which was 
lost during the late hurricane at St. Thomas, The Rhein will 
be ready for launching in a few weeks, 

Last weck the shipments outwards from Greenock were the 
smallest that have been for a long time. There was only one ship- 
ment foreign, viz., 171 tons coal, by the Helen, for Pernambuco; 
tw enty-six ‘ tons coal and ten tons pig iron coastwise. 

The Edinburgh branch of the National Lifeboat Institution—of 
which Admiral Sir W. J. Hope Johnstone, K.C.B., is the chair- 
man, and George Mathieson, Esq., the hon. sec.—has just sent 
to the society £255, as their contribution for this year in aid of 
the support of its Scotch lifeboats. At this period of the year 
the pressure on the funds of the society is unusually heavy. 
During the storms of the past and present months the lifeboats of 
saving of upwards of 
making a total of 1085 human being ss rescued thronwh 





200 lives, 


| the instrumentality of the Lifeboat Institution during #he current | 


year alone. 





service should be actively taken up next year, in order to obtain a 
perfectly free competition in future among steam companies for the 
conveyance of the ocean mails, 

Thursday was the anniversary of the explosion at the Oaks 
It is lamentable to think that after the lapse of a year 
there are still 260 bodies entombed in the workings. 

Mr. R,. Brocklebank, chairman of the Mersey Docks and Har. 
bour Board, intends to withdraw altogether from the trust at the 
close of this year. 

It is stated that some large orders have been received at Shef- 
field for railway springs and some other descriptions of railway 
materials, but that manufacturers are holding them back until 
after Christmas. 

A fire has broken out in a colliery at R 1inford, near St. Helen’s, 
The colliery belongs to the Rainford Coal Company (Limited), and 

f Lands. The fire, which broke out on 
Saturday morning, originated in the ignition of a quantity of gas 
by the firing of a shot. In spite of great exertions no positive 
redu-tion had on Monday been made in the area subject to the 
flames. 

The Hull graving dock is to be increased in length 83ft., making 
a total length of 500ft., with an increase in depth of 4ft. Gin, 

Tn-con sequence of the dey oe prev: siling in the iron trade 
the ironworkers employed a the Atlas and Cyclops works have 
received notice of a reduction whieh it is estimated will amount 
to about 10 per cent. It is believed that the men will consent to 
the re 4 poe 








The London and North-Western Railway Company's great bridge 
overthe Mersey at Runcorn is now progressing well. Last week 
the fifth of the immense girders was ** launched,” and the sixth 


and last will soon be placed. By some it is expected that the 
bridge will soon be sal for traffic, and a new and improved route 
will thus be developed between Liverpool and London. 

A bill brought forward by the Liverpool Tramways Company 
solicits powers to lay down no fewer than twelve different lines of 
tramway. The proposed lines extend in the aggregate between 
twenty-live and thirty miles, and include the various districts of 


Walton, Kirkdale, West Derby, Everton, Garston, Old Swan, 
Bootle, Wavertree, and Childw: all. 
As regards North Eastern topics we may note that the graving 





docks at Shields are all busily employed, especially on the south 
side of the Tyne, and a fair amount of ship ony z is going on 
upon the river, but principally among strangers. Tenders for a 
are being advertised for. The 





P 
new high level bridge at Elswick 
reduction of wages proposed in the iron trade of the Cleveland dis- 


trict has been generally accepted. The rolling mills are far from 
being regularly occupied, and manufacturers of finished iron state 
that at present they have only few orders on their books. The 
Cleveland pig iron trade continues quiet, but is in a more satisfac- 
tory condition than might perhaps be expected, having regard to 
the depression in the manufactured iron trade and foundries in the 
district. The make of pig iron for November was 52,667 tons, as 
compared with 79,468 tons in October. The makers’ stocks were 
computed at the close of November at 74,100 tons, as compared 
with 74,419 at the close of October. 




































1867. 
CoppgeR—-British—cake andtil, £8. d. £4. 4 a 
Per tON -csccescce-eeeee | 75 0 0.4. 77 0 0 00 
Best selected.. coos | 20 @ Oeo 78 O 0 9 00 
Sheet .. eee | 78 0 0.. 80 0 0j 85 O 0.. 86 O O 
Bottoms -| 3% 0: 0,. 0 0 90 0 0.4. 91 0 O 
Australian, per. ton. | 79 0 0. 88 O 3] 82 0 0. 85 OG 
Spanish Cake ..... .|70 0 0. 0 0 0, 76 0 0. 09 0 0 
Chili Slab. oe | 89 0 0.. 6910 0] 75 O 0.. 76 O 0 
Do. refined ingot....ce.0..| 9 9 0. 09 9 0} 0 0 0. 0 0 0 
YELLOW MBTAL, per lb. ...00.| 9 9 6§ © O7f) 0 07 007 
1RON, Pig in Scotiand,ton......| % !2 9 cash. } 214 6 
Bar, Welsh, in London ......| 610 0.. 615 0| 615 0. 7 5 0 
Jales.cccocee| 2910 0. 0 0 0] 515 0. 6 O O 
Staffordshire.,' 7 7 6.. 710 0} 6 5 Ow 8 7 6 
Rail, in Wales ...cccccceseee| 515 0.4. 0 0 0) 512 6. 6 0 O 
Sheets, singlein London ....| 9 5 0.. 910 0| 1019 0. 0 0 0 
Hoops, first quality.... | § 5 0. 810 0) 910 0. 0 0 0 
Nailrods.......00ee oo] 2 7 Geo 710 0] 6 5 On 8 7 SE 
Swedish ...sseecees --| 10 5 0.1010 0} 10 5 0. 1010 0 
LEAD, Pig, pees, per ton .... 1815 0. 0 0 0] 1910 0. 1915 0 
English, secccccccccccs | 21 0 O.. 21 5 9} 2210 0., 23:15 0 
Other brands 19 5 0.. 1910 0, 20 5 0., 1010 0 
Sheet, milled 2010 0.. 0 0 9] 21 0 0.21 § O 
Shot, patent.... .|23 0 0. 0 0 01 4% 0 0. 0 @ @ 
Red or minium.. 21 0 0%. 0 0 0| 3300, 9 0 0 
White, dry.... .| 2710 0. 98 0 0] 31 O 6. 3110 0 
ground in oi .| 2% 0 0. 29 0 0) 30 0 0., 32 0 0 
Litharge, W.B.....+ -| 2410 0. 0 0 0} 2415 0.. 25 0 0 
| QUICKSILVER, per bot. . 617 0.. 0 0 oj 617 6. 7 0 0 
| SPELTER, Silesian, per 2010 0.. 0 0 o| 22 00.. 0 0 0 
| English sheet ..... .. | 26 5 0. 0 © 0] 28 0 0 0 0 O 
White zinc, powder.... | 9 0 0. 0 0 9 0 00. 000 
STEEL, Swedish faggot . oe | . 6-6, 9.6 15 0 0.. 0 0 : 
Kegecccccccccceces 2. | '5 5 0.1510 0] 0 0 Oo 0 0 
TIN, Banca, per ton.. |} 412 0. 413 440., 4 5 7 
Straits, ine—cash . 14¢8 0. 0 @ 4210. 4 3 
For arrival ....6 | 49 0. 4 9lv) 4 310. 4 8 4 
English blocks | €15 0. 416 0} 4 3 Ow 4 7 
Bars |} 416 0. 417 0) 4 40. 4 ..3 
Refined, in blocks... | 418 O.. 419 9) 4 6d. 4 
TINPLATES, r bx of 225 sheets | 
IC eisaenamocaeerel 1290. 12 6) 1 4 0. 1 6 
IX ditto... | § 8 O 1 8 6} 1:10 00. 1 12 ‘ 
IC charcoal . 1h O Qe OO 13 6.. 112 ° 
1X ditto...s.0e } 114 O.. 215 Of 117 bee 118 6 
PRICES CURRENT OF TIMBER. 
| . 1867. li 
Per load— Poor ia Pewee Bor loabe- . 4 r 26,46 48. 
( 01010 el. pine, per reduce 
Qube ¢, red pine ea he 8 ee | Canale, imqualty 1 17 “0 18 10 7 01910 
yellow pine.. 215 4 0| 215 310 2nd do.. 210 12 0 4 ° 
St. John’s N.B,yel.. 0 0 0 0 a | Archangel, yellow. li 10 13 0 13 a he 
Quebec, onk,white.. 5 5 510} 5 10 6 0 | St. postvers wh. wil 6 Ww ; 
birch. .310 410) 310 410 | Finland 090 869M 
Meme! . 0000 0 0 © O | Memel 000 ¢ oo008 
. - 310 5 0 310 5 6 Gothenburg, 1. 81010 . 4 os , 
fl F 5 0 white 8 0 9 5 it 
Rentals. oa ‘ie 4 o| tr} 3 10 || Gefle, yellow. ee 9 O1L O| 9 OL O 
Memel, fir . 30 310] 3 0 31 Soderhiamn ive 9 0 10 10| 9 01010 
303 5! 38 O & & | Christiania,perC. 
feet 3 0 25/118 3 3 | 12ft. by aby 8 16 022 «| 18 0 9 
070 6 0 8 | in, yel | 
awe pine ¢ 0 6 4 5 0 6 © | Deck plank, om | 0151 4 em 14 
rd. pine 0 0 0 o| voo0o0 per 40ft, 3in, 
Lath wood, pents.fen. 410 5 ©| 410 5 10 || Staves, per standard M. ass 0 
«. Peter’s 610 710) 610 7 10 || Quebec pipe. -75 0g 0 = a 3 
Deal« sales 12:t. by 3ft, Pin. puncheon 19 © 20 0 
Q ebec, whtspruce 13 019 0/1310 21 1) | Baltic crown my 320 6 130 © 150 0 200 
pidobn whtspruce 131015 10/18 015 0 pip e 


In the parliamentary return respect- 
ing small arms, dated 7th Fel aary, 1867, we find the following 
statement :—“‘ It has beea ascertained that no small arms have 
been converted in Prussia, it being considered impracticable to 
conveyt the percussion musket into the needle-gun in use in the 

rrussian army; and objections are entertained by the Prussian 
Ganmamnent to the publication ina parliamentary return of the 
' further particulars required.” 
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THE ARTILLERY AND OTHER WAR MATERIAL 
PRODUCED AT THE INTERNATIONAL EXHI- 
BITION, PARIS. 


No. III._—Torpepogs. 


Tue mine, large or small, has for centuries been a 
military instrument, not alone for the destruction of 
works, but of men individually or in mass. Although 
some imperfect suggestions as to the employment of suba- 
queous mines are to be found in old writings, such as 
Birringocio (1558), the state of practical art, until a very 
late period, confined their use to dry land. As agents on 
land against works, examples are innumerable; our own 
military annals probably present none more striking than 
that of the great mine sprung by Lord Combermere be- 
neath the walls of Burhtpore, nor, as an agent for the 
wholesale destruction of men, anything mere decisive than 
the overwhelming of the French column in the ditch of San 
Sebastian by the blowing in of the counterscarp under 
Lord Wellington. 

On a much minuter scale buried shells, or other small 
mines, under the name of fougasses, were an established 
method of resisting the advance of small bodies of troops, 
especially close in front of besieged places. These were 
fired by quick matches or by saucissons—i.e., long tubes of 
canvas filled with loose powder. They, hence, always had 
the immense disadvantage that the explosion could not be 
timed with absolute precision, and military history is full 
of events “the tide and current" of which were changed, 
by mines with whatever aim intended, blowing up either 
too soon or too late. 

Updn or in the water the fire ship was for a long time 
the only known form of mine; but, while as a mere incen- 
diary weapon fire-ships were known and employed by the 
old nations of Asia for thousands of years, it would seem 
that the floating mine—the explosive fire-ship—was the con- 
ception of the brilliant genius of the able and ill-requited 
Gianibelli, of Antwerp, in 1585. 

We wish we had scope to repeat, in the noble and nervous 
language of Mottley, in his “History of the United 
Netherlands,” the circumstances under which Gianibelli— 
a Mantuan by birth, but long an Antwerpian burgher— 
proposed, and the unerring success with which he carried 
out his grand scheme for the destruction of one of the 
a og and most daring operations of any age—the timber 

ridge across the wide current of the Scheldt, to reach the 
sea-girt city from the opposite shore; but we commend it to 
ourreaders asexceedinginthrilling interest mostevents nar- 
rated in military history, full as are its pages with all that 
stirs the blood. 

The bridge had been all but joined on to the island— 
resistance to its advance had been in vain—bristling with 
cannon and troops, and surrounded by guardships and 
rafts, even the hoped-for assaults of the rolling down 
of the winter ice, borne seaward by the swollen river, 
had proved vain, and ninety thousand people in Antwerp 
waited the almost calculable day that should enable Parma 
and his ruthless Spanish soldiery to pounce upon them as 
their prey. 





One bold and subtle intellect saw the means to bafile all, | 


if rightly supported in his project. Fortunately, in St. 
Aldegonde, he found a general wise enough to listen to 
and second his plans. 
called, the Hope and the Fortune—in reality, twomagazines, 
containing each about 7000 1b. of powder, skilfully stowed 
beneath ponderous slabs of stone and other missiles and 
confining masses, the one arranged to be fired by a slow 
match, the other by a lock regulated by clockwork (an 
anticipation here of Bushnell), were prepared, and at the 
right time of tide and in the gloom of evening of the 5th 
April, 1585, were let drop down against the rafts and 
huge carpentry structure of the bridge. Both reached 
their places—one, the Fortune, laying herself broadside on 
against the doomed structure at the very spot intended, 
“as though with the intelligence of a sentient creature,” as 
Mottley says. The explosion followed. A clear breach of 
200ft. in length of the structure of the bridge—compared 
to which Cesar’s over the Rhine was but a toy—was 
swept away, and with it more than a thousand of Parma’s 
choicest soldiers and some of his best commanders. That 
the world was not ridded of himself also, was but the 
merest accident. It was one of the grandest incidents of 
one of the grandest wars of history—one of the very 
few that the world has seen amongst its countless 
wars, ennobled and hallowed by men fighting for all 
that is dearest and most sacred—kindred, friends, hearth 
and home, native land, freedom in body and in soul. 
Against the ruthless and murderous, yet fanatic hosts of 
Spain, those crusaders of the bitterest and most devilish 
tyranny the world has ever seen, in which, in one black 
cause, was united the subtle and searching ecclesiastic 
tyranny of the priesthood of Rome, with the secular 

espotism of the narrow and bigotted Philip, and the greed 
and lawless violence of his domineering captains. 

To us Englishmen these soul-stirring events of the days 
of William the Silent and of the brave and much-enduring 
Netherlanders ought ever to be a subject of reverential 
regard, for out of them grew our own deliverance from like 
suffering, and, at last, the day of our real liberties, both as 
to Church and State, by the advent of William the Third. 
Let us further add that out of them also, though less directly, 
grew that state of things that has made the North of Ireland 
what it is, and all that which contradistinguishes it from 
the rest of that part of the empire at the present day. We 
should understand Fenianism better, in some of its many 
relations, if we in England at the present hour had a more 
philosophic and widespread historical knowledge of those 
glorious struggles for liberty against Spain in the sixteenth 
century. 

But, to return t» our more immediate subject. In those 
days it was difficult enough to keep powder dry, even in 
the hold of the leaky and ancoppered wooden ships, from 
which “bilge water” very generally needed to be pumped 
once a day; to deposit it in safety for any time ynder water. 
much less to fire it there, and at a given moment, wos not 
within the compass of human knowledge. The under-water 
mine, alone became practicable after arts and manufactures 


Two “fire-ships,” as they were | 
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had been largely advanced, and many branches of physical 
knowledge further explored, and it is only in virtue of the 
most recent advances in physical science of our day that 
these have become the well understood and formidable 
weapons both of offence and defence that they have proved 
themselves to be. 

Leonardo da Vinci's (1452-1519) all-pervading intelligence 
was engaged with this, amongst its many and diverse 
objects, and he has left some traces of his speculations as 
to the possibility of a boat to be navigated below the sur- 
face of the waters, and capable of being employed as an 
instrument of warfare. 

Some such machine, and upon the large scale necessary 
to carry twelve rowers, was designed and ng ay con- 
structed by Cornelius Drebell, a Dutchman we believe, inour 
JamesI.’stime, and Mr. Boyle testifies to its inventor having 

ssessed a liquor capable of purifying the air vitiated by 

reathing in the subaqueous boat. If so it was a remark- 
able anticipation, more or less complete, of what has been 
actually effected in our own days. In France oxygen of the 
air taken up by the carbon of the blood in the lungs has 
been with success restored by evolution from permanga- 
nates, and the evolved carbonic acid and aqueous vapour 
absorbed by circulating the air, in the nautilus or other like 
forms of diving bell, over caustic lime steeped in strong so- 
lution of caustic potass. 

Daniel Bushnell, of Connecticut in the United States, 
seems, however, to have been the first to design and carry 
into actual practice a submarine vessel, with the distinct 
and sole object of firing subaqueous mines in contact with 
shipping or other objects in or on the water ; and he seems 
to have been also the inventor of the term torpedo, as the 
name now universally accepted for such mines, and sug- 
gested (as is obvious) by the analogy of their effect to that 
of the stroke of the electric ray fish, Bushnell’s vessel was 
first projected in 1771, and was completed, and attempts 
made to employ it against British shipping, in 1775, though 
no account of it seems to have been published prior to i787, 
and then in the “Transactions of the American Philoso- 
phical Society.” 





A brief but very clear account of it, taken from the 
above source, will be found in the “ Repertory of Arts,” 


ser. 1, vol. xv. Bushnell’s vessel was a strong hollow 
ellipsoid of timber, which by ballast was caused to float, 
whether partially or wholly immersed, with its greatest 
diameters horizontal. It was provided with a manhole of 
entrance on the top side, and with bull’s-eye windows, 
and closeable apertures for vision or to permit an arm to 
be thrust out. Two screw propellers (a very early use of 
this method of propulsion and leaving very little more 
for the inventor who first applied the same to ordinary 
shipping)—one with its axis vertical, the other horizontal, 
a aided as to the latter by a rudder at the opposite end 
of the diameter, and all worked from within, gave the 
means of movement. 

Ascent or descent were also producible by the admission 
of water by a valve, or its rejection by pumps. A certain 
mass of lead ballast suspended outside the bottom of the 
vessel could be let run to the bottom by a line of about 
50ft. long, so that the vessel could instantly almost rise to 
the surface if need be. The depth at any moment beneath 
the surface, was shown by a manometer gauge, and the 
direction of horizontal movement by a compass, the 
indices of both being rendered luminous by being tipped 
with phosphorus. Fresh air enough was included to 
enable one man to exist for about half an hour. Further 
supplies of fresh air were obtained only at the surface, 
and by means of a “ventilator” or fan, which pumped the 
vitiated air out and fresh air in. Through a tubular 
cylindric spindle, working through a stuffing-box at a 
suitable part of the vessel, a conical sharp-pointed steel 
wood screw could be rotated, so that when it had been 
screwed into the hull of a ship under water the screw 
itself could be wholly detached from the spindle and the 
submarine vessel. A swivel eye connected this screw by 
a few feet of rope with a magazine, secured in such a way 
at the other end of the submarine vessel that it could 
= be cast off as soon as the screw was fastened into the 
ship. 

This magazine held 150 Ib. of powder, and was exca- 
vated out of two thick blocks of oak timber joined 
together water-tight, so that the whole should be rather of 
less specific gravity than water. Thus as soon as this 
magazine was loosed off it floated up, and assumed such a 
horizontal or other position as the detaining screw and 
length of rope permitted, close to the ship’s hull. 

ithin the ine was a train of clockwork, so 
arranged that the change of position due to casting off the 
magazine released the motive spring and set it going. 
This was regulated as to time so that at the expiration of 
a given interval a lock like an old-fashioned flint gun-lock 
Was released, and fired a panful of powder, which fired 
the whole magazine. A very interesting specimen of a 
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clockwork lock of this description, and of about this 
period, exists in the now magnificent collection of arms and 
appliances of warfare of the museum of the United Service 
Institution, London. Bushnell gives a very modest 
account of the attempts made by men more or less trained 
by him, to the use of this his vessel, to blow up British 
shipping. A 50-gun ship lying off New York, not far 
from Governor's Island, had a narrow escape. Two unsuc- 
cessful attempts also were made on shipping in the Hudson 
river, but the torpedo vessel was discovered, the vessel on 
board of which it had been taken was pursued, and sunk by 
shot from the British squadron. The submarine vessel, in 
virtue of its unsinkable qualities, seems to have been ulti- 
mately recovered; but Bushnell got into bad health, and 
was unable to raise funds to pursue his object further. 
He, however, devised floating torpedoes of two other dif- 
ferent and new forms, and at least proved that they were 
capable of all he aimed at. One of these forms consisted 
in a torpedo (or magazine as he calls it) which floated on 
the surface, and was towed after a whale boat in such a 
manner that it necessarily came in contact with the sides 
of the devoted ship. The contact at once drew the trigger 
of a flint lock within, which fired the torpedo. This he 
actually tried against the Cerberus, British frigate, lying at 
anchor between Connecticut River and New London. The 
torpedo unluckily fouled, not the intended frigate, but an 
unoffending schooner anchored close under her stern, and 
this it demolished, and destroyed all but one man of her 
crew. The other form of torpedo consisted in barrels of 
powder caused to float samething below the surface, and 
while dragging a light weight on the bottom after them, to 
float slowly down with the tide in an estuary or river such 
as the Delaware, each being provided with projecting 
spuds, any one of which on coming in contact with 
a solid body released the lock and fired the charge. There 
is great ingenuity in these several contrivances of Bushnell, 
to whom appears certainly to belong the honour of having 
been the inventor of the torpedo. In the form in which 
he tried his torpedoes against the Cerberus they were used, 
though with much better and more delicate means of igni- 
tion, by the Confederates in the late American war, and 
with some, though with uncertain success. 
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In the latter form they are the germ of the most modern 
and most effective form of torpedo, with the difference, 
however, that now the ship, if an attacking vessel, is made 
to approach the eo and not the torpedo the ship, as 
in Bushnell’s case. For the destruction of blockading ves- 
sels or others not in motion, however, it is sufficiently ob- 
vious that some modification of Bushnell’s arrangements is 
alone applicable. 

Nor has his submarine vessel ceased to stimulate attempts 
more fully to realise what he proposed. At present there 
lies in Cherbourg dockyard an iron submarine vessel, Le 
Plongeur, constructed it is reported by the Emperor Napo- 
leon’s express desire, if not from his designs, which is in fact 
chiefly an improved edition of Bushnell’s. Another Plongeur 
was not long since launched and experimented with at Toulon, 
and amongst the naval models exhibited at Paris by France 
was one of an under-water steamer, of a highly elaborate 
and not very unlikely-looking design—a sort of cigar boat, 
presenting nothing above water but certain air apertures, 
when it might be desirable that her hull should be so wholly 





immersed. The real objection to all these ingenious toys— 
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for they ave not much more—is simply this—that life issweet. 
Men will face wounds and death amidst the stormy music 
and the rapture of the fight, and the mutual encouragement 
of all who together seek a soldier’s reputation, “e’en in the 

m’s mouth;” but at such moments men are no longer 
Ten thou- 


contemplative philosophers and mechanicians. 

sand men can be got manfully to fall in, and bear them- 
selves like men in the tumultuous rush of a forlorn hope, 
for one to be found who, in solitude, silence, darkness, and 
lanver beth from nature and from man, shall retain his 


id and his sang froid sufficiently to manage to good 
> the 
ion. ‘This, although perhaps not quite articulately felt, 
in faet, caused the practical abandonment of at- 
tempts to fix and fire torpedoes by submarine navigation. 
is stated, however, by Captain Harding Stewart, R.E., 
y able and instructive pamphlet on torpedoes, 
1 1866, at Woolwich, for private circulation only 
1e Confederates did employ some form of marine 
harleston, and with it succeeded in destroying the 
leral sloop of war Hosatonic. 
lt is not a little remarkable that America, which wit- 
nessed the first production of the torpedo, is still the 
country in which these have been most employed and been 
most improved, and with the most success. 

The Russians in 1854 sowed the surfaces of some of 
heir military sea ports in the Baltic thickly over with small 
and very inetlicient torpedoes. These were nearly all of 
one form, size, and construction, and pretty nearly as 
shown in Figs. A and B. 
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delicate manipulations of submarine boat navi- | 


Fig. A is a vertical section of | 


the entire torpedo, the lower part of which is vacant, to | 
| down in water of precisely the same velocity the two must 


give floatage power, while the upper and larger one is filled 


with powder, holding in general not more than 60 Ib. | 


or 701b. The arrangement for firing by contact is seen 
at the centre of the top, and to a large scale in Fig. B. 
{t has been stated to have been contrived by Professor 
Jacobi of St. Petersburg. 

Walled off from the main powder space is a cylinder of thick 
tin plate, the shell of the torpedo being of zincked plate iron. 
At the bottom of this is a short socket like that of a candle- 
icl nto this is placed a glass tube sealed at both ends, 
containing strong sulphuric acid. | Over the upper part of 
this is slipped a bit of thin iron tubing, which just passes 


1 
I 








over the glass tube, and rests upon its top end by a cork, | 


re | 


ich the iron tube is closed. This iron tube is 
vendered water-tight, with the collar seen projecting up- 
wards around it from the top shell of the torpedo, by a 
loose stocking of caoutchoue tied to each. At the top of 
the torpedo are arranged two or more sliding rods or 
‘ 3,” T-shaped in cross section, passing through guides, 











held back from the centre by a spring fixed to 
Two of these only were 


anc } 









circumference of the top. 
often employed, but four were found in use also, and more 
would have been better. Within the interior cylinder and 


round the naked part of the glassvitrioltube—between 
et and the covering tube of iron—is arranged, in 
bibulous paper, a cartridge composed of common white 
wr and chlorate of potass, and above this is a priming 
li bursting charge of fine powder. As soon now as 
ans one of the “ strikers” is pushed towards the 
comes against one side of the iron tube, breaks 
ss tube off short, at the naked part between that and 
the socket and liberates the sulphuric acid, which in- 
mes the mixture of sugar and chlorate and fires the main 
rge in the interior cylinder, which, itself’ bursting, fires 
nain charge. The top cap of all, of the torpedo is 
hed by a circular plate covered with caoutchouc. 
1 showing some ingenuity as to the igniting arrange- 
torpedoes were ill-contrived, and even those 
Their shape is 
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iat were tired did our vessels little harm. 


t 
bad, they float too high, and they are too small to prove of 
much value 


the commencement of the late American war the 
federates who had to improvise almost everything, and 
so with a rapidity and success that does them the 

redit, were obliged to adopt many very crude and 
‘te forms of torpedo. Small coopered kegs were em- 
cases both for land service and under 









utmost 


incol 


ployed as powder 
water, and in Figs. 1, 2, and 3, are shownsomeof those taken 
by the rals at Charleston, which had been intended for 





in water, but were, some of them, employed to obstruct 
roach to the harbour forts by land. The keg had two 
len conical ends adapted to it, so as to give it sufficient 
fioatage when filled with powder. This is seen in longi- 
I section in Fig. 2. 
iring apparatus, seen in axial section in this, and to a 
size in Fig. 3, was screwed in where the bunghole 
The interior of these kegs was coated 














is placed. 
| 


When filled with powder the | 


tallow, and the exterior with pitch and tar, and each 
was grasped generally by asimple double sling loop of rope, | 


s attached to the mooring line, the mooring being 





‘nothing but a large block of stone. 





apparatus consisted of a rapid burning fuze composition 
driven into a brass or hard pewter tube. Upon the top | 
end of this was placed a pellet of fulminating compound 
enclosed in tinfoil, and upon the top of this a cylindrical 








h, or “ striker,” with a projecting end, was fixed; the 
» was made water-tight by simply enveloping it in a 
iting of waxand tallow. For marine or river use 
more of these firing studs were screwed into dif- 

parts of the same keg. For land use, as seen in 

. 1, one striker alone sufficed. The torpedo was buried 
in-deep, and a bit of board, or of unsuspicious-looking 
fof any sort, was laid over it, and so in contact with 





the striker, that the pressure of a human foot upon the 
former was sufficient to fire the charge. 
Very large glass bottles, known as demijohns, were also 


Jloyed as the envelopes for torpedoes at an early stage of 
» war in James River below Richmond, and arranged to 
1s the preceding, by contact with fulminating priming. 
> were employed not by choice but of necessity. Captain 
it, of the Swedish service, a gentleman of great inge- 
nd judgment, has, however, advocated the employment 











thamst 





of strong glass vessels for this parpose as being not only by 
+} } * . 
far the cheapest, but in several respects more advantageous 


han any other material. Staunchness is certainly ensured 


and less internal condensation of moisture when lying in 


The firing | 
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| the most elaborate and the most complete that have been 


store charged; and thick green glass globes even of a large 
size bear very rough usage without fracture. 

Torpedoes made under Captain Rhamstedt’s instructions 
have, we believe, been experimented upon in the Swedish 
arsenals, but whether adopted into the service or not we 
are not aware. 

The Confederates soon, however, found the means to 
produce better and larger instruments, and before the close 
of the war showed the perfection to which they had 
brought these weapons by their success in destroying a 
very serious number of ships of war of their enemies. 

Captain Maury, whose name inconnection with meteoro- 
logical and pelagic science is so well known, was one of | 





the Confederate officers who were engaged in this service, | 
and who was sent to Europe, amongst other objects, for the*| 
purpose of collecting information and forwarding torpedo | 
stores to the Southerns. While in London the writer had | 
the pleasure of conferring with him on this subject. 

Several distinct systems, so to say, of torpedoes were 
triel or employed by the Confederates. 

Amongst these was that originated by Bushnell, as 
already described, viz., by “ dropping torpedoes,” or those- 
which, composed of casks of powder armed with fulmi- 
nating studs, were in pairs connected by a rope of more or 
less length permitted to drift down rivers and estuaries 
either with stream or tide, or both, and which came into 
contact with the ship’s hullas soon as the latter intersected 
the bight of the connecting rope. But these were found 
uncertain and unsatisfactory; towed down by bouts at night | 
they may be tolerably sure, but if left to themselves they 
mustever be highly uncertain, for unless both torpedoes drift 


ere long, with their connecting rope, cease to be transverse 
to the stream; other disadvantages are pretty obvious. 

Amongst the forms of stationary torpedo chiefly used, were 
those which were secured to the upper end of an under-water 
pile, driven diagonally or vertically into the bed of the river, 
&ce., and which were fired by contact; these they called “stake | 
guns.” Those which were moored by rope or chain at given 
spots, and which were usually fired by galvanism or by fric- 
tion electricity from the shore; there were some of these 
moored so as to float a few feet below the surface. But | 
the methods of mooring employed do not appear to have 
been adequately contrived to meet the great difficulties | 
there always must be, to prevent twisting round and round } 
of the mooring chains, by the effects of a rapid stream way | 
upon the torpedoes, Thas, not only are the latter lowered | 
n the water by the twisting, but the conducting wires get | 
fouled or broken. This appears to have originated the 
third system, viz., that of moored or simply weighted and 
suuk torpedoes resting upon the bottom, and fired as before 
from the shore. This avoids the above evil, but involves 
far heavier charges, and even with these is not likely to 
prove as effective as a floating and completely water-sur- 
rounded torpedo of much less size fired in close contact 
with the hull of the ship. The charges employed for these 
bottom torpedoes in relation to the depth were determined 
after some experiments made on a large scale, and were 
about in the following ratios :—At two fathoms, 300 Ib. ; 
four fathoms, 900 Ib. ; eight fathoms; 2;400 Ib. 

Besides these systems there were tried certain steam 
launches for night service navigated by one man, who was 
protected from small arms by an iron hood of peculiar 
construction, and who ran the launch right against the hull 
of the enemy’s ship. Under water, and several feet forward 
of the bows, the launch carried a torpedo armed with 
several fulminating studs, so that as soon as the latter 
struck the hull the explosion followed. The few feet of 
distance given the launch saved it from the stroke, and if 
not swamped it backed off as best it might. A method 
very analogous to this was communicated prior to this 
period to our own Admiralty, and it is now being stated 
that some experiments are being made with the method at 
one of our ports. 

The Northern navy not without methods more 
elaborate, but quite analogous. The Stromboli, or as she 
was called, the Spuyten Duyvel, was a steam gunboat 
specially arranged for thrusting out suddenly against an 
enemy and firing a torpedo fixed to the end of a long iron 
spar. We have not heard that anything remarkable was 
achieved by that wonderful piece of ingenious but ill- 
judged complication, which has been figured and described 
in several journals, British and foreign. 

The success of the Confederates towards the later periods 
of the war with their torpedoes was as indubitable as it 
was striking. On the attack upon Mobile by Admiral Lee’s 
fleet alone they succeeded in destroying no less than xine 
of the enemy’s gunboats. 

Two forms of fulminating fuze were chiefly employed. 
One known as Singer’s patent, the other as Brookes's. 

Reference to these and to other points of torpedo science, 
however, we must now reserve for our next article, when 
they will best be treated of in connection with the Austrian 
torpedo systems as exhibited at Paris. These are at once 


vas 


produced as yet by any military power. The Austrians, 
however, have owed very much to the prior skill, energy, and 
experience of the Confederate States. 
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THE NEW LINE TO TUNBRIDGE. 

THs line was described in THE ENGINEER of August 9th, and 
we need not here repeat the particulars then given, on the occa- 
sion of an experimental trip by the directors, the principal officers 
of the company, and anumber of gentlemen invited to join the train. 
Our correspondent, who had on that occasion the privilege of 
going over the line, has this week, by the polite attention of Mr. 
Ashcroft, the engineer, been enabled to do so again, in anticipa- 
tion of the opening of the line, which it was expected would be 
inspected by one of the Government inspectors for the Board of 
Trade yesterday and to-day. We cannot of course anticipate the 
inspector’s report, but may assume that the works were considered fit 
for traffic before the notice was given for inspection ; and it is well 
known among the initiated that the inspectors are always favour- 
ably disposed to the opening of a new line, if they consider the 
state of the works such as may be compatible with the public 
safety and convenience. In case of the report of the inspector of 
the Tunbridge direct line being favourable, it is the intention of 
the directors to open it, we believe, for public service on the Ist of 
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in a forward state, but there was 
still a heavy embankment to fill up between Watt’s Cross and 
Tunbridge, which has now been completed, and the lines are con- 
nected continuously from Charing Cross and Cannon-street via 
Chislehurst, Orpington, Sevenoaks, and the main line at Tun. 
bridge. Several formidable difficulties in the satisfactory comple- 
tion of the works have been presented ; first in piercing ‘the great 
tunnel beyond Sevenoaks, which is nearly three miles long, and 
was worked by fourteen shafts, some of them above four hun. 
dred feet deep. For part of its length the tunnel goes throuch 
the green sand formation, which lies above the Wealden 
clay, and is the depository of an enormous quantity of water, 
The works were prosecuted under great disadvantages ag 
regards weather and the discharge of water from overhead 
and from all around, presented the most formidable obstructions 
the execution of their work. The roof of the tunnel 
was successfully carried through, however, in some places eight 
and nine bricks thick, but the streams were so numerous and 
copious that the water forced its way through the joints, and for 
« considerable time the shower in the tunnel was close and heavy 
beyond anything to be met with in any known subterranean 
passage, The cement has hardened it would seem, and deposits must 
have been lodged in the joints of the brickwork, as our correspon- 
dent passed through the tunnel this week on the engine without 
receiving more than an occasional full-sized drop, which hit with 


the degree of force due to the height from which it fell. The 
great tunnel may now be safely pronounced ready for traffic. The 


other weak points in the line have been slips--one in the great 
embankment at Orpington, and another in the last length between 
Watt's Cross and Tunbridge. These have caused, and are stil] 
causing, considerable trouble, but the worst has been passed, ag 
must be evident to anyone visiting the localities. In each 
instance the trouble appears to have been caused by tipping 
ff, which burst asunder when the chalk 
was lodged upon it that it was intended shovld constitute 
the centre wall and upper surface of the embankment. This 
defect curiously displays itself only in a short section of each of 
the two great embankments, the whole of the remainder of the 
lengths exhibiting splendid deposits of earthwork, perfectly con- 
solidated, as is manifest from the undisturbed evenness of the 


| slopes. There is nothing in the present condition, or the prospects 


of the embankments, to prevent the line being opened with per- 
fect safety, as continued slight subsidence, if it should continue, 


; can easily be rectified from day to day. 


Our correspondent states that he was much impressed by the 
numerous evidences of thorough soundness in the character of the 
works throughout the whole line. Solidity and permanence ap- 


| pear to have been the objects kept in view ; at the same time 
| sightliness has not been lost sight of, as it is evident by 


the finish of the slopes in cuttings and embankments, except- 
ing only it may be in some of the deep cuttings which contain 
valuable material which has been left undisturbed, to be utilised 
hereafter in the maintenance of the line, or in the execution of 
other necessary works of the company. 

The quickest curve on the line is a short length at the Tunbridge 
junction, it is on a radius of two furlongs. Above half of the 
line is on the straight, and the gradients are also very iavourable, 
the greater part of the length being upon inclinations of about 
1 in 200 and easier, conditions very favourable to rapid and safe 
running. 

This important line was laid out, we believe, by Mr. Brady, the 
efficient parliamentary epgineer of the South-Eastern Company, 
and the parliamentary estimates were prepared by that gentleman, 
If we are not mistaken the works have been executed by Mr, 
Ashcroft, engineer of the company, with Mr. Brady as resident 
engineer, for an amount within the parliamentary estimate, and 
certainly much within the cost that would have been incurred if 
the unforeseen contingencies connected with the Sevenoaks tunnel 
and the Orpington bank slip had been encountered by a con- 
tractor, 





Tue Messager de Tahiti states that Captain Quentin, reporting 
to the Imperial Commissioner, gives the situation of Opara as in 
latitude 27 38 S., longitude 146 30 W. It is about eight miles in 
length, east and west, and about six miles in breadth, and is of 
volcanic formation. Captain Quentin describes the bay as not 
particularly difficult in entrance, but adds :—‘* The exit is more 
inconvenient by reason of the easterly winds; these are the pre- 
vailing winds, and the bay of Ahurei lies almost due east and west. 
Several of the natives act as pilots, but I consider that Marioto 
the only one able to pilot a vessel of any great length. The road- 
stead is deep, the bottom coral, covered by a thin layer of mud. 
The squalls which descend from the mountains surrounding the 
bay are very violent, and the anchors and chains, exposed to con- 
stant beating and friction on the coral, are very liable to break, 
The Latouche experienced an accident of this sort, and though 
‘ch was made, we did not succeed in recovering the anchor. 
. is little danger of dragging, as the bay is well defended from 
the sea by the reefs at the entrance. If, as is probable, the 
annexation of the Rapa to the States under the protectorate of 
France shull render it necessary to station an European resident 
in the island, it is from this place that the natives will be most 
easily influenced,” 

THE Soctery or ENGrnEERS.—The annual dinner of the Society 
of Engineers took place on Friday evening last, at the Bridge 
House Hotel, London Bridge. The retiring president, Mr. W. H. 
Le Feuvre, occupied the chair, the two vice-chairs being respec- 
tively taken by Mr. Baldwin Latham, the president-elect, and Mr. 
Alfred Williams, the honorary secretary. Amongst the very 
numerous company we observed Messrs. F. W. Bryant, R. M. 
Ordish, H. P. Stephenson, W. T. Carrington, W. Wilson, V. Pen- 
dred, T. Cargill, W. M'‘George, W. Adams, J. H. Adams, 
J. Hendry, L. Olrick, A. Latham, G. W. Harris, the secretary, 
and P. F. Nursey, the auditor of the society. After the usual 
loyal and patriotic toasts had been proposed and duly honoured, 
the toast of the evening, ‘‘ The Prosperity of the Society,” was 
given from the chair. The chairman, in proposing this toast, 
reverted to the early days of the society, and traced its steady 
progress down to the present time. He referred to the present 
depressed state of engineering matters, and to the influence 
of foreign competition upon home trade, concluding with the 
hope that the time would soon arrive when England would 
recover from her commercial depression, and her engineering 
offices and works would resume their wonted activity. The 
toast was responded to by Mr. A. Williams, the honorary 
secretary, who reviewed, for the twelfth time, the satisfactory 
progress made by the Society during the past year, both with 
regard to the increase of members and to its finances. Start- 
ing from 1854, Mr. Williams observed that the society then 
numbered sixteen members. On January Ist of the present year, 
1867, the total was 340. The additions during the year had been 
sixty-five inembers, forty-eight associates, seven foreign members, 
and twelve honorary members. This addition had been slightly 
diminished by deaths, &c., to 123, and the present strength of the 
Society was therefore 463. | The state of the finances was equally 
satisfactory. The income for this year to the present time had 
been £781 received, £546 expended; £93 had been added to the 
permanent fund, and the money of the society in hand was 
£191; on deposit £393. The honorary secretary alluded to the 
large arrears of subscriptions, stating that if those, ene had ow 
paid up the sum in hand would have excealed £60 o They had 
applied for a Royal Charter during this year, to enable them to 
sue for debts due, but they had failed to obtain one. It was, how- 
ever, satisfactory to state thet very recently an Act of Parliament 
had been discovered which gave them the powers they sought 
under the Rvyal Charter. Under this Act, which was one for 
affocuing facilities for the establishment of scientific institutions, 
they could both sue and be sued, and hold property, &c., which 
would greatly increase the prosperity of the society. 
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A VERY painful excitement w ‘ ioned amongst the pas- 
sengers and officials at the Newbury stat of the Great Western 
Railway, on Saturday mornin § th of a man well 
known in that neighbourhood. It appears t Mr. Charles Hay- 
wood, head coachman in the service of Mr. Sutton, of Benham 
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his appearance greatly chang ry possible assistance was 
rendered, and a medical man was sent for, but he became un- 
conscious, and expired in about five minut 
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for a power to be able to raise, With the assent of future special 
general meetings, the whole or part of « enm not exceeding 


£500,000 in cash, in the possible event of all questicme in dispute 
respecting the contingent liabilities being decided against tho 
company, 
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NOTES AND MEMORANDA, 

ALL Parisian v whether public or private, are obliged to 
carry lamps at night. 

THE socket | net w rd 1 about the year 169 id in 
1703 was in general 

‘HE first regiment ar | with muskets was formed by Colonel 
Thomas, in t Low Count s, in the reign of Elizabeth. 

In 1625 the s é were made of beech and walnut 
woods, and about this } I ning barrels first carie in 
practice. 

Tue flint lock d r t been employed in 

igland il 1677, French army about 

vel ye i { urlic r 

Dr. Bence Jo t ] 8 ris produced in fluids of the 
animal body by « i » deficient oxidation of th 

IN Lm ir by \ ++ 1 +} + by is appa itus he 
had determined the velo of electricity to be in round numbers 
about 260,000 kil 

M. E. NET found that} us or unglazed earthenware, such 
as is usedin the const mm of porous cells for galvanic batteries, 
answered perfectly for the purposes of dialysis. 

By adding to ! " four-hundredth, or even a few 
thousandth parts of chlorine or iodine it becomes perfeetly 

| soft, so that it may pread in thin leaves as flexible as leaves 
| of xX. 
} 1543 a naval officer under ¢ les V. is said to have propelled 
| a shiy of § by steain. Yo yunt of the machine ry was 
| given, except had ] co boiler and that paddle- 
} 
| wheels were us 
| 
| N . Pa T np we +4 “s 
THE manufacture of soap in n first began in 1524, before 
| which time the ci ] with white soap from abroad, 
| and with grey soap, s te, from Bristol, which was 
| sold for a penny a pound 
made a sé ‘ cperiments with a view of 
t ies of v substances for the manu- 
I He JU ‘ nat I mixture Ss com pose l 
h and hyposulphite of lead gave the best 
tting to mortar shells is ve ient, for 
1 ry the following description of the 
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mortar she é t )) occurs : ent they 
have two littl which they are lifted into the 
*smortar. 

FORMERLY the strongest men were selected and trained for the 
duty of throwing g les, and in consequence they were called 
** grenadiers.” T term has been retained for the tallest and 
finest companies of infant and is applied generally to men of : 
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r physique. 





















light emitted h 1 tinum wire be examined by 

means of a prism, it ) ind that as the heat increases in 
intensity so the vari 3 of the spectrum are emitted, until 
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he campaigns in Flanders the British 25th regiment, 
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perature of the air does not decrease 
1eight above the earth's surface, and conse- 
f a decrease of 1d of temperature for an 





andoned. In fact, more 








tl the first the sky was clear, | 
and not so has 1 deg. in 1 t. ata height exceeding five | 
mile } 

Parts has within t fortifi 1, for the accommodation of 








318 pul ic vehicles, of which 678 are 


In connectt 






274 inhabita 
















ordinary omnibuses, yn with the railway trains, and 230 
omnibuses running some little distance in the environs. The 
number of cles approximating to our London cabs is 6500, and 
those lating to the hired brougham no less than 2000. Then 





there : somewhat resembling our Hampton Court 


g the past fourteen years the umber of 
s has almost doubled. 
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yed with different proportions of tin, ] 


Formerly numismatists were agreed in believing 





was pure copper, 
zine, silver, Xc. 

that the ancients never employed pure copper in their coins, and 
Mongez asserts that no antique coin of pure copper has ever been 


found; but Pelouze now states that he has not only met with 

Roman medals with very small quantities of a foreign metal 
| combined with copper, but that he has analysed several coins of 
copper so pure that magnets could not reveal the slightest trace 
of any other metal. 





tobert Brown, observed a 





In 1827 the cel ed botanist, 
phenomenon which microscopists 
motion. A very small drop of limpid dew holds in suspension 
grains of dust or of iny ible organic remains imperceptible to 
the naked eye, which the water of which the drop is composed 
conveys to the object—a leaf, flower, &c.—on which it is deposited. 
The particles of matter, when seen by the microscope, by their 
vibratory motion, have the appearance of true animalcules. The 
opinion at first held, that these movements were indications of a 
rudimentary life, was soon abandoned. The phenomenon was 
afterwards attributed to currents, caused by the inequality of the 
temperature affecting different layers of the liquid, and by per- 
| manent evaporation, According to M. Wiener, we must seek the 
} cause in the constant movements which take place in bodies in the 
| liquid stete and the oscillation of th» molecules, 
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etal employed by the Romans in their coinage | 


rave since designated Brownian | 
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SILK culture is progressing favourably at the Cay 

It is proposed to wind up the Bombay and Bengal nship 
Compan 

LORD SOME! I preset 1 five of l t n of 
Reigate as a pul park. 

THe Egyptian Hall, Mansion-house, is about to be 1 





at a cost of nearly £6000. 

AT fears are entertained of so-called Abyesini 
which rumour says are about to settle the Alabama ¢ 
very inconvenient fashion. 

















Gustave Dore has just sold the immense pi v 
pied so large a space in t al sa/on of the Annual Ex 
at Paris this year to an 4 n amateur for £2200. 

Iv is gratifying to state tl r r t l er 
Ivanhoe is receiving attention in « ul quart Tine 2 
of deck loads demands and must receive al d 

THe colossal bronze statue of Lord Palmerston, by ble, 
intended for the Market-place at Kor » has just been success- 
fully cast, and will be ready for inauguration alx Eas 
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THe Metropolita of Works rebut the char of th 


Board 
Rai 















Metropolitan District xy Company that the delay of the 
Thames Embankment rests with the board, and distinctly fix the 
del railway company. 
vere killed and fiv riously hurt boi <plo- 
: ter on Monday. The scene of t it was 
the dy of Messrs. Chapman and Hall in Brom eet. 
The boiler burst through having become corroded, It ten 
years old. 
| Tae Otago Times has an account of a novel mc of l sowing 
adopted by a farmer in the Maungatua district. Mounted on 
horseback he rides along, one rein fastened to each foot for 
guiding the horse, and scattering ‘a perfect hurricane” of seed 


with both hands. 
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RE any one can drive a public carriage in 


uscribed on the books of t 








iption, his name must be i 
esent time the names of no less than 25,000 d are 
registered, being in the st ige proportion olf nearly tw nd a-half 


semate and the 


| drivers to every vehicle. 
| PI mouth experin 
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fro: ld made by the Millwall Compar 

offic to be tested. Its cost is about £200 } I 
CAibraltar sliields, or £1200, instead of £1000. amount is, 
we believe, within the mark. 

THE del complained of in completing the improvement of 
Park-lan« tween Oxford-street and Stanhope-gate has proceeded 
from the fact that there were three distinct jurisdictions to be 
reconciled before the road jand footways of that narrow thorough- 


constructed, 
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1 in Sydney that some discoveries of very rich ores of 
copper have lately been made on the Flinders River, Gulf of Car- 
pentaria. They comprise metallic copper and grey o1 which 
have given a high : A company is being formed in 
Sydney to develope the 

Mr. Sipyey Coorer has, it is reported, purchased a house in 
St. Peter’s-stre Canterbury, which he intends fo " peri- 
ental school of art; if the experiment is apprecia by the 
Cant »:! ury folk, the artist will bestow the place on the corpora- 
tion of the city, to be continued in its intended service 

THE effect of a reduction of rates in stimulating ness has 








igain been illu-trated im the case of the Atlant graph Com- 
any. The charge for a message was altered on the inst. 
from £10 to £5 5s., and since that date the receipts have shown 
an average daily excess of £200 over those of the preceding time. 


1, and mining loan, 


In connexion with the Honduras railway, lanc 











it appears that Mr. L. Mercer, C.E., and Mr. F. W. Emerson, 
mining engineer, sailed last week for Central Ameri the 
Southampton steamer, with the view of making a thor in ves- 
tigation, the results of which they will report soon race 
ticable. 

PRoFEsSOR Fawcett, at a meeting near Camb on r 
night, advocated co-operation in c " 
the labourer, he said, would never till he was 
allowed some bonus on his work in proportion to h after 





the farmer had taken his proper share of the profits. 
had succeeded well in France, and would do so in Eng! 
the people had better moral qualifications, and these 
only get by an improved system of national education. 
It appears that the local fund raised at Bury St. Edmunds in 
1 the late visit of the Royal Agricultural Society to 
society. 
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Of the balance no less than £1613 was expended in connexion 
with the show-grounds, roads, approaches, Xc., a ) for the 
| Waver supply. After providing for various other conti cles, @ 
balance of £347 remained on hand, of which £150 has been voted 
to Mr. Clay, the honorary secretary, in recognition of his valuable 
| services. A meeting is to be held next m nth to consider t best 





means of applying the final balance of £3t 
| THE Jnvalide Russe announces that the Russi 
ment (of which it is the organ) has, after numerous 
decided on adopting the Karl breech-loader for the R army. 
This weapon is similar to the Prussian needle-gun, and its accuracy 
| was found to be in no way impaired after 30,000 shots had been 
fired with it. It is stated by the Jnvalide to be superior to the 
| needle-gun both in the rapidity of its fire (twelve to fourteen shots 
a minute) and in the arrangement for keeping the needle in its 
place, which is much less liable to get out of order than in the 
Prussian gun. t may be taken to pieces and put together again 
with ve y little difficulty, and the mechanism is not disturbed by 
the effusion of gases. 
AFTER a lapse of more than twelve months there is. now some 
| prospect of the Oaks Colliery being gradually cleared, and the 
remains of the men and boys, to the number of more than 260, 
brought to light. During the last few days a number of men 
' have been able to enter the workings with air-proof dresses, and 
put up sheeting at certain distances, so as to confine t he air to 
| the places where operations are being carried on with safety 
| lamps. The bottom has been cleared, and some thirty or forty 
yards of the south level penetrated. On Friday the men came 
| across the remains of one of the horses, and had the very un- 
| pleasant task of cutting it up, so that it could be sent to the top 
| to be buried. As the two shafts for some time past have acted in 
| the ordinary way there is every indication that no standing fire 
exists in the mine, so that the object so much desired the 
| recovery of the bodies, with a view to their interment—-is likely 
to be now proceeded with as actively as possible. 
| A crrouLaR has just been issued to the shareholders of the 
| Metropolitan Company by the chairman, Mr, J. Parson, and Mr. 
C. Gilpin, M.P., deputy-chairman, stating that the recent fall in 
the prices of Metropolitan stock is not believed to be due to any 
widespread distrust of the intrinsic soundness of the undertaking, 
nor to be the result of genuine business transactions; but to have 
been caused solely by the operations of a combination of speou- 
lators, whose only aim has been a temporary depression in the 
market value of the stocks. Articles in newspapers, pamphlets, 
anonymous letters, advertisements threatening legal proceedings, 


been set in motion to 


war depart- 


nents, 





exper! 
ussian 











are all parts of the machinery which has nu : 
induce the shareholders to sell their stock, under the influence o 
; ; or nt 
panic, at a depreciated price. It is, therefore, considered right > 
presen 





warn them that, so far as the executive cam perceive, vi 

position of the Metropolitan Railway a{fords no cause for apprehen- 

sion, but on the contrary there is in every respect matter for con- 
| gratulation, 
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EMBANKMENT WORKS AT BOURGENEDUF. 
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EMBANKMENT OF TIDAL LANDS, 
No. II. 

In Tur Encrvger for September 27, page 283, we described 
some of the first steps of the system of embankment 
adopted in the Bay of Bourgeneuf. The state to which 
the construction of the embankment had arrived at the 
conclusion of our last article was as follows:—All the culverts 
were built, the coéfs fixed in their respective places, the open 
passages for the ebb and flow of the water established and 
secured against all wash and scour, and everything ready for the 
actual formation of the bank itself. Before commencing the 
filling a number of stages are erected at intervals of about every 
120ft., built up of plank and old timbers—in the present instance 
procured from the breaking-up of old hulks and worn-out vessels 
in the Loire. Each stage carries two gangs of ten men, who 
work by piece-work, the allowance being a man for every 6ft. 
length of bank. Experience has proved that this distribution of 
labour enables the work to be carried on with great uniformity 
and certainty. This portion of the work is that demanding the 
greatest activity and exertion, and as many men as can be 
obtained are put on it, for it is at the commencement of the 
filling that the material is especially liable to be washed away by 
the succeeding tides. The same danger attends all timber, tools, 
and other accessories of labour, so that the precaution is taken 
of loading the planks and barrows with heavy stones, and of 
chaining to the trestles, upon which the stage is carried, and 
which are driven into the ground, all boats, loose logs of timber, 
and material not easily retained by simply loading it. As can be 
imagined, an enormous quantity of wood is consumed in planks, 
which are brought from Nantes in vessels of from fifty to sixty 
tons. The polder of the Dain alone required a quarter of a 
million lineal feet of planking. Fig. 1 represents the formation 
of the bank in its incipient state; A and B are the two lines of 
walls already described, E is the stage erected for filling in the 
earth, which is shown filled in between the two walls A and B, 
which serve the purpose of retaining it against the action of the 
waves. The dotted lines C, P, N, represent the outline of the 
embankment when completed. So soon as the filling has reache 1 
to the height of the outer wall A, the gangs are removed t> 
another part of the bank, to re-commence their labours elsewhere. 
For about the period of a fortnight the bank is left in the state 
represented in the figure, during which time it becomes con- 
solidated, drier, and fit for being made up to the proper slope 
and shape of the bank. For this purpose other gangs succeed 
to the former, and commence excavating the earth in the space 
between the slope P, N of the permanent embankment, and that 
of the back of the wall A, and making it up as shown in Fig. 2, 
completely burying the small wall B, which by this time has 
served the purpose for which it was intended, and is of no 
further use. At the same time another gang of men is employed 
in facing the slope P, N, as it is made up by the fillers, with 
stones which they take from the wall A, which is now beginning 
to be demolished, as it is like its fellow B, of no further utility. 
The next step consists in a continuation of the filling and facing 
until the bank reaches a height of lft. 9in. above the level of 
spring tide as represented in Fig. 3, where the wall A is seen to 
be further reduced. When the whole embankment has been 
brought up to this height preparations are made for carrying 
out the most hazardous part of the undertaking, namely, the 
closing of the passages through which the water has been flow- 
ing in and out during the construction of the bank. 

The latter end of the month of June, when the smallest tide 
occurs, was chosen for closing the bank of the Dain. This in 
general may be accomplished in one of two ways: the openings 
may be closed one by one or altogether. The latter method is pre- 
ferable for many reasons. In the first place, provided a sufficient 
number of men can be obtained, it is quite as easy to close half 
a dozen as one opening ; secondly, when the number is gradually 
diminished, by only closing one at a time, the task of successfully 
accomplishing the work becomes greater as each passage is barred 
to the entrance of the water. As a preliminary part of this 
anxious operation the paved sole of the openings is removed, and 
the twe walls rebuilt with the stones for a length equal to the 
width of the passages; the side walls retaining the bank are also 
carefully removed, as the existence of any large stones at the 
base in the bank would probably give rise to infiltration and 
leakage. The two walls A and B being thus re-established, the 
necessary staging is erected, and as many men set to work as 
the space will permit of. About one man to every yard run of 
opening is the maximum allowance, without fear of their getting 
in each other’s way. It is unnecessary to dilate upon the im- 
portance of achieving this great step successfully; it is, in fact, 
the key-stone of the whole project. The best workmen are ob- 
tained, extra wages are given, and a féte usually testifies to the 
success of the operation. The closing of the bank of the polder 
of Barbatu, in the isle of Noormonturo, was performed upon a 
Sunday—rendered necessary by the state of the tides; but, not- 
withstanding, the whole of the population of the district assisted, 
and, encouraged by their curé, joined their exertions with those 
ef the regular workmen to effectually inclose the polder and com- 
plete the execution of the work. After the sea has been ex- 
cluded from the area reclaimed the polder speedily dries, and in 
about ten days’ time men are set to work to finish the formation 
of the bank, a portion of which upon the inner slope (see Fig. 3) 
still remains to be made up. The labourers are now able to pass 
over the polder in every direction, whereas previously to the ex- 
clusion of the sea it would have been impossible to obtain a 
firm foothold in any part of its muddy, semi-fluid surface, and to 
pass from one point of the ground to another it was necessary to 
make a long détowr by the bank, which frequently doubles the 
actual distance between the two points. The closing being 
effected, no more earth for filling can be obtained from the sea 
side of the bank, and the remaining quantity required must be 
excavated upon the land side. Advantage is taken of this cir- 








cumstance to cut a ditch, which serves the purpose of draining their money in it. So soon as the formerly submerged! territor 
the polder. This ditch should not be cut too close to the toe of | has become terra firma the drainage is at once organised to edie 
the bank, as it might not only affect its stability, but might be | tain it such in future. Generally speaking, the lie of all the 





filled up by slips. The minimum distance should be twenty-five 
feet, and in many instances sixty or seventy may be allowed with 
equally good reason. A more satisfactory system of working 
attends the last than the first stages of the enterprise ; regular 


drains is perpendicular to the new embankment, and they run 
into the large ditch situated upon the land side of the bank and 
parallel to it in direction. This ditch acts the part of a reservoir 
| for the inland waters during the time of high water, when it is 


hours succeed to irregular ; constant to intermittent labour, and | impossible for them to be discharged, as all the culverts and 
the progress is more visible. Until, however, the bank be com- | coéfs are kept full by the tide. The smaller drains, which are 
pleted to its full height, it is necessary to guard it carefully, | all open cuts, have an average depth of three feet and a breadth 
especially at times of high tide and during storms; and it) at top of double that dimension. Placed at intervals of seventy 
should be completely finished before the autumnal equinox feet apart, they suffice for a thorough drainage of the reclaimed 
arrives. Most of the embankments were constructed in a j land. Experiments have been tried in the polders of Bouin 
manner totally different from that under notice. Not only were with pipe drains, but they did not give satisfactory results com- 
the accompanying conditions upon a smaller scale, but the work | pared with the open cuts. The time of dead water, when there 
was rarely undertaken, except with lands already covered with | is no flow through the drains, lasts for six hours, After the 
vegetation, and which were merely washed by the waters of very | polder has been under cultivation for several years, and the salt 
high tides. Moreover, the barrow was scarcely known at that | pretty well taken out of it, a large number of the smaller sub- 
time, and the filling was accomplished by the aid of the shovel | sidiary drains may be filled up, and only some of the principal 
alone, or the bucket carried by a couple of men. In this| ones preserved ; the remainder of the smaller ones may be 
manner it is no wonder that several years were consumed in} reduced in their breadth at top to about three feet instead of 
constructing one single embankment. One of the especial | six. A purely theoretical description of an extensive under- 
features in the method of construction adopted by M. Le Cler taking is of little practical utility, for in some instances, 
at Bourgeneuf is the two lines of walls, which admirably serve | unless the conditions laid down have been actually carried 
their intended purpose, and materially contribute towards the | into practical execution, it is an open question whether they 
rapidity and certainty of the work. When the works were in| ever could have been. The system of construction we have 
full progress they gave employment to over five hundred men, | described and illustrated has been practically put into execu- 
and the greater part of the bank was constructed by piece-work, | tion upon the polder of the Dain, embracing a reclaimed 
by squads of ten men each, who drew their pay every fortnight. jarea of over four hundred acres, and is in course of ex- 
A daily register recorded the number of men employed and the | ecution upon districts comprising a far more extended area. 
work done, while a weekly one gave similar returns, together | Sometimes it becomes necessary to vary the method, or rather 
with the result of the meteorological observations. | the arrangement, of construction, and at Borgneuf the plan 

When the conditions attending the successful accomplishment | adopted in the case of the polder of the Dain was varied in 
of the enterprise are considered, the absolute necessity of making | another locality, which we shall describe in our next article upon 
daily observations respecting the time of the tide, its height, and | the subject. There is another duty that is frequently performed 
the weather, is at once apparent. _The results of observations of | by the reclamations of large portions of marsh or slob land, and 
this nature, extending over a period of ten years, are recorded. | that is the removal, so far as its local influence can extend, of the 
A pluviometer records the quantity of rain, and the indications | cause of malaria, ague, and other pestilential diseases that abound 





of a psychrometer are likewise registered, the whole being | 
tabulated for future guidance and reference in a series of | 


diagramatic tables, showing for every day, by means of curves 
and ordinates, the height of the tide, the pressure on the baro- 
meter, the indications of the thermometer, and the direction of 
the wind. As the “limit of height” of the tides for the ports 


of Bouin is known, the probable height of the tide for any! 


particular day can be calculated by the aid of other data to be 
found in nautical and tidal tables. By the term “limit of height” 
is meant the semi mean height of the total tide occurring a day 
or two after the syzigia, when the sun and moon are at their 
mean distances from the earth, the highest tides taking place 
about a day and a half after new and full moons. Putting U to 
represent the “ limit of height,” and making H and H’ to equal 
the height of high and low water, then we have U— — 
Thus the value of (H—H’) for the coast of Bouin is 18°33ft., 
and consequently the “limit of height” is 9°165ft., which repre- 
sents the amount the tide rises or falls relatively to the mean 
level which takes place under the influence of the sun and 
moon. As a rule, the foot of the banks are 2ft. 5in. above the 
mean level. Unfortunately, however, the calculation of the 
height of the tide for any particular day is liable to be totally 
vitiated by the conditions of the atmospheric pressure, the direc- 
tion of the wind, and other local causes. It is not an uncommon 
occurrence to witness tides varying from the calculated height 
by an amount equal to a couple of feet. Similarly, when at sea, 
the state of the barometer must be carefully watched, and in 
the event of a storm threatening gangs of men should be told 
off to protect those parts of the embankment most exposed, by 
increasing their stability with large masses of stone, iron chains, 
and, in fact, anything that will answer the purpose. It would 
take up too much of our space to detail all the precautions and 
contrivances to be adopted during the progress of the work, nor 


would it be of much use to do so, as the special circumstance of | 
particular case must be dealt with accordingly, and the best | 
means of doing so must be left to the direction and judgment of | 


each 


the engineer engaged in the undertaking. The final measures 
taken to insure the completion and future protection of the 
banks consist in planting a portion on the upper part of each 
slope with shrubs of a particular description, and suitable for 
growing upon the soil of which the bank is composed. They 
are usually belonging to the botanical family of Suda, such as 
the Sueda fruticosa and Suda marituria, and the tamariz also 
thrives well upon sandy soils. These shrubs are raised from 
slips, planted in the month of November, between the joints of 
the stone work upon each slope for a length of nearly seven feet 
as shown in the cut. At the termination of three or four years 
they form a complete hedge, thick, strong, and almost im- 
penetrable. They attain to a height of nearly four feet, and 
constitute an excellent defence against the force of the waves in 
time of storms. Another advantage is derived from its presence, 
as it prevents intruders from clambering up the slopes with the 
object of walking along the top, or fishing from it at high water, 
and thereby damaging the te: by making it a regular right of 
way. Too little attention is usually bestowed upon the tops of 
embankments, it being frequently suffered to get into a very 
dilapidated condition ; but it should be borne in mind that banks 
are very liable to fail through a weakness in their tops, and care 
should always be taken to keep them up to their proper level 
and the shape of their formation. We may now regard the 
embankment as totally finished, and turn our attention to the 
operations necessary to render the reclaimed area as productive 
as possible ; for it must not be forgotten that it is the land 
recovered from the sea which has to pay the expenses of the 
undertaking, and recoup with interest those who have invested 


in the neighbourhood of such places, especially when the effect 
of a hot sun is added to the other evils, Manifestly the point 
to be kept in view when designing a reclamation scheme is to 
enclose the maximum area of land with the minimum length of 
| bank and the smallest transverse section. The average direction 
| to be given to the bank will depend upon the nature of the 
locality, and whether there are a large number of small streams 
and rivulets emptying themselves into the sea throughout the 
area to be reclaimed. For many reasons the reclamation of land 
has always been regarded as a somewhat hazardous speculation, 
and this, it may be remarked, is always more or less the case 
where large bodies of water have to be dealt with. Again, it is 
| rather difficult to make even an approximate estimate of what 
the income arising from the cultivation of the acres recovered 
from the sea will actually amount to; and this circumstance, 
combined with the contingent extra outlay attending the execu- 
tion of the works themselves, renders them especially open to 
suspicion. On the other hand, there are abundance of examples 
where the reclamation and all necessary works have been con- 
structed within the original estimate, and where the income 
derived from the land has fully justified the project. Besides, it 
would be scarcely fair to the progress of engineering skill to 
assume that sea banks cannot be made better and equally cheap 
in the present day as in former times, when protection, and not 
reclamation, was the object principally sought. 


JOHNSON AND WOOLLEY’S REGISTERED 
CIRCLE MAKER. 

THE annexed sketch shows an instrument recently invented for 
the use of iron shipbuilders, boiler-makers, &c., which is intended 
for marking circles for rivet holes on sheets, bars Xc., previous to 
their being punched. A is a piece of brass tubing, B isa brass 
top or lid screwed on to A, for the purpose of keeping the liquid 
| in the tube, C is a brass thimble fitted into A by means of three 








TUMBLE 





ribs D, D, D, cast on the thimble C. The tube A is filled with 
liquid whiting, which flows round the thimble C, and finds its 
way to os opening E, E, and when used, leaves the ring or circle 
required. 

The present mode of marking is clumsy, and the cause of bad 
and inaccurate punching. Le J the use of this instrument the 
circles are pee mere and accurate and expeditious punching 
is so far ensured. 


DIVERS are now being employed in the harbour of St. Thomas 
for the recovery of the cargoes and bodies from the various ships 
recently sunk in the hurricane. 



































Dec. 27, 1867. 


THE ENGINEER. 





STEAM 


CRANES. 


BY THE DALLAM FORGE COMPANY, WARRINGTON. 





Tuts crane, which is 15ft. high and 15ft. radius, is hung upon a | 
cast iron central pillar firmly fixed on a massive sole plate, which | 


is secured to a foundation by the usual holding-down bolts, and 
which has on it a turned race for the roller at the gib foot to travel 
upon. The crane can be swung completely round by means of a 
worm, carried by the crane waist, gearing into a worm wheel keyed 
on to the central pillar, the boiler and water tank which is under 
the foot-plate serving as a counterbalance to the load. 
cylinder, of 5in. diameter, and with 10in. stroke, is fastened on to 
the cheek of the crane working the gearing for hoisting and swing- 
ing in either direction by means of conical clutches thrown in and 


out of gear by two hand wheels working on a screwed bar, the | 


brake for lowering being worked by the foot. The feed pump is 
worked from an eccentric keyed on to the crank shaft of the 
engine. With a working pressure of 50 lb. the crane has discharged 


between 60 tons and 70 tons per hour in 20 ewt. and 25 ewt. lifts. | 


The boiler is an ordinary vertical fire-box boiler, the draught being 
accelerated by the exhaust steam passing into the chimney. It is 
fitted with steam and glass water gauges, safety valve, spring 
balance, man and mudholes, and blow-off cock. When preferred, 
the crane is fitted on a strong cast iron carriage with four wheels 
for either rail or road. 





MOUNTAIN MORTARS. 

We have in previous impressions described at some length 
the mountain artillery used by England, France, and Austria in 
conducting military operations of a similar character to those 
which our troops will carry out in Abyssinia. After all has been 
done, however, to reduce the weight of these guns to a minimum, 
it remains a fact that they are not portable in the highest 
degree, and it is not to be denied that in the endeavour to secure 
such portability as they possess much of their efficiency has 
been sacrificed. We believe that as a consequence of the existing 
prejudice against mortars a very valuable weapon has not been 
supplied to our Abyssinian troops, and, as none of the essentially 
military papers have called attention to the subject, we do so. 

About twenty-four years ago we carried on a war against cer- 
tain of the aboriginal New Zealand tribes, and a very troublesome, 
and, in its way, expensive little war it proved to be. At that 
time we had no rifled mountain guns, but we had little howitzers, 
intended to answer much the same purpose, and probably not 
much less efficient. These howitzers, however, preved to be 
next to useless. The natives entrenched themselves within 
pahs, from whence they could not be dislodged, and into which 
our troops could not get without great loss of life. The pah con- 
sisted of spaces enclosed by walls made of piles driven in two 
rows about 4ft. asunder, the space between being filled with 
clay after the manner of a cofferdam. The little howitzers in 
some cases could not be brought up to act against these pahs at 
all, and in others they could not breach the walls. “Toney 
Heckey,” a native chief, constructed one of these pahs on the 
top of a hill, from which he could not be dislodged In this 
emergency Capt. G. R. Mann, R.E., proceeded to Sydney, and 
from his designs twelve little mortars, as illustrated in the 
accompanying engraving, were made by Mr. Russell, of Sydney. 
Our engraving, prepared from the original tracing made twenty- 
four yearsago, illustrates their construction soclearly that nu special 
description is necessary. The cast iron base weighed but 281b., and 











The steam | 


ut 


was fixed to a piece of two-inch plank 24 x 16. Themortar, of gun 
metal weighed only 65 lb., and was, of course, still more portable. 
The charge consisted of 8 oz. of powder and'a common 5in. shell. 
It may be thought that as there was no length of chase, only half 
the shell being contained in the mortar, the range would have 
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been very small. In point of fact, however, the range was 
550 yards, quite sufficient for the required purpose. These little 
mortars were carried up by a few men within a few hundred feet 
of the pah to be attacked, and pitched their shells with ease into 





the very heart of the camp. They proved perfectly effectual, 
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| and infinitely more useful than the small guns, not only in 
attacking ~ & but in dislodging the enemy from jungle, as 
they could be put down at a moment's notice and used while 
troops were on the march. They certainly exceed in power any 
other weapon of equal weight, for a 5in. shell, weighing some 
12 Ib. or 14 lb., and containing a heavy bursting charge, is no 
contemptible foe. 

The remarkable range of these little mortars is an excellent 
illustration of Lynall Thomas’ theory of the percussive action of 
exploding gunpowder, and it is possible that with gun cotton the 
range would be still greater. Judging by the good servicc they 
have done, we cannot resist the conclusion that a few such 
mortars would prove a useful addition to our Abyssinian arma- 
ments. 








PROGRESS IN FRANCE. 
(Continued from page 526.) 

SreaM towing has recently been introduced in the Porrilly 
tunnel, and has been found most advantageous for the barges. 
Five are about to be established on the Sadne, between St. Jean 
de Losne and Lyons; the first above Lyons is now in course of 
construction, and jthe second is to be commenced next season. 
These works, taken together, will secure a regular depth of water 
of 63in. The navigation between Lyons and Arles is being im- 
proved by works'which are being carried on at twelve different 
spots. Lastly, the works of the CanalSt. Louis, at the mouth 
of the Rhone, have recently been carried on with increased activity, 
the sum of £60,000 having been voted for this important com- 
mercial road to the sea during the present year. 

A certain proportion of the extraordinary budget of the year has 
been employed on secondary works, as the improvement of the 
rivers Sarthe, Mayenne, Vire, Vitaine, Baise, Lot, Sévre, Charente 
Var, and Adour, and the works which have been in hand there for 
years have been pushed forward with more activity than formerly. 
The construction of the canals from Maraus to La Rochelle, and 
from the upper Seine to Roubaix, has{been advanced, and various 
works of improvement have been executed on the canals of the 
Ardennes, Berry, the}Centre, the Rhone and Rhine, and the Somme 
and the Britany ; works are also in hand for feeding the canal of 
the Aisne by means of the waters of the Marne. Such is the list, 
ani not a short one, of the work which the French engineers have 
in hand for the improvement of the internal navigation of the 
cou ‘try; no practical man will fail to see their importance in an in- 
dustr »! an? commercial point of view. 

The maritime ports, forty-five ‘in number, highly important in 
another aspect, have had £460,000 expended upon them during the 
current year for their maintenance, as well as that of the light- 
houses and beacons, and for new works. The following are the 
principal items under the last named head. 

At Marseilles considerable progress has been made with the new 
Imperial basin adjoining the Fasin Napoleon. Anew basin in two 
parts is being constructed at Havre on the site of the old citadel, 
and the works, which we) visited in October, are well advanced; 
the new basin will communicate with the outer port and with the 
basin of the Eure by means of sluice gates. The northern portion 
will be finished and thrown open before the southern is com- 
menced. 

At Bourdeaux extensive works are in progress; the quays of 
Chartrons and lon are being enlarged, and two new ones, 
vertical to the former are being constructed, one above the quay of 
Chartrons, and the other below that of Bacalon, and these two 
quays are to be united by aslip more than 4200ft. long; the 
vertical quays are carried up to their intended height, along h 
their course. At the same time the repairs of the old quays are 
proceeding. There has been for some time a proposal on foot to 
form an outer flood dock, which would afford many quayroom, and 
at the same time allow large vessels to unload without difficulty. 
This project was sanctioned in July last, and the Chamber of 
Commerce of the town has offered to advance the necessary funds 
in order that no delay may be caused in the work. 

At Dunkirk new docks are being constructed on the site of the 
old fortifications, and the town of Dunkirk, like the Chamber of 
Commerce of Bourdeaux, supplies the State with the means in 
order to expedite the realisation of the projected works, the com- 
merce of the place being on the increase and requiring more 
accommodation. At Boulogne the new tidal basin is rapidly 
approaching completion, and is expected to be opened in the course 
of next year. At Cette the last portion of the works ordered in 
1859, namely, the deepening of the canal behind the railway 
station to 16ft., is now in hand, and expected to be finished next 
year. 

The jetties at Calais are undergoing complete restoration, and the 
occasion has been seized to lay down a branch railway from the quay 
of the west jetty, which is the only one accessible for the packets 
at low tides to the railway station; this will be a great con- 
venience to travellers, especially when suffering from Neptune’s 
roughness, and will create a considerable saving of time when the 
boats cannot get into the port itself. Works are in hand or under 
examination in many other ports; improvements at Dieppe, the 
new port of Brest, a new basin at St. Nazaire, a wooden jetty at 
Harfleur, another between St. Malo and St. Servain, ports of 
refuge at St. Jean de Luz, and at Biarritz, anew basin, rectangular 
in form, more than 800ft. long by 360ft. in width, and estimated 
to cost £200,000; works at Menton which possess at present neither 
quay nor landing place, estimated to cost £50,000, are now being 
planned, and minor works at Nantes, Rochefort, Fécamp, Ajaccio 
in Corsica, Gravelines, Trouville, and Diélette. 

A sum equal to £32,000 has beendevoted during thepresent year ~ 
to the 7. of the lighthouses and beacons and the buoy- 
age of the coasts; a lighthouse is in course of erection at the 
Espignotte, for the coast of Aigues Mortes; the foundations are 
being constructed for the iron lighthouse seen at the late Exhibi- 
tion, and which is to be erected on the Roches Donores, and the 
system of buoys and beacons in the roads of St. Malo and off the 
Isle of Aix, is undergoing important improvements. 

Considerable progress been made in the important matter of 
irrigation. The canal of la Neste, which is intended to feed the 
water courses which spring from the plat of Lan , is 
nearly finished. A reservoir in the valley of the Aure, which is to 
hold eighteen millions of cubic metres, that is to say tons, of water 
has just been commenced. The canal of Verdon, in the depart- 
ment of the Bouches du Rhéne, which is to feed the town of Aix, 
and to irrigate 15,000 acres of land, is more than two-thirds 
finished. The canal of Forez, which is to be thirty-five miles long, 
is completed and open throughout a quarter of its length, A 
canal to carry the waters of the Drac for the irrigation of the 
— of gap in the Upper Alps, is in hand, but the progress has 

n pK & by difficulties in tunneling. Another canal is being 
cut from Saint Martory to Toulouse, about three tenths fof the 
length being completed. Several other works of the same kind 
are ordered to be executed, a series of principal and secondary 
canals in the district of La Liaque is the maritime Alps, three im- 
portant canals for the irrigation of upwards of 10,000 acres, and 
twenty other works of irrigation of minor importance. These 
works, so important to agriculture as well as to the salubrity and 
comfort of towns, supply an opportunity of study that no young 
engineer who visits aes should fail to examine, as they are 
carried out in a systematic and economical manner which deserves 
attention. 

Railways of course supply an important chapter in this sapent of 
public — The total length of the lines for which con- 
cessions have been granted to the end of 1866 was 13,146 miles. 
Only two have been accorded this year, namely, a short line from 
Aire to Bergnette, and a still shorter branch between Sarregueminés 
on the Prussian frontier, and Saarbriick on the eastern line. The 
length of the lines in actual working at the end of last year was 








9065 miles, and during the current year 172 miles have been added, 
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large as France, but the increased rate of the present year, which 
is far superior to that which has been achieved for some time, 
would svon supply the principal deticiences. 

The 772 miles opened this year are made up as follows : 

Northern line:—Boulogne to Calais, Rouen to Amiens, with 
branch to Staimpuis—(two thirds), Amiens to Tergnier. Eastern 
li St. Hilaire to St. Menehould, &c., Boulogne to Neuf Chateau. 
line :—Ceinture, left bank of the Seine, Rouen to Amiens 
1), St. Pierre to Louviers, L’Aigle and Surdon, Fleurs to 
Orleans line :--Venddme to Tours, Orsay, Limours, Poitiers 
to Limoges, OhAteaulin to Landernean. Lyons and Mediterranean 
















:—Maisse to Montargis, Andelot to Champagnole, Villefort to 
la Levad 1 





to Autun, Montcean to Digoin, Montchauni to 
seme] to Arles, Auberge tothe minesof Fuveau. 
Lourdes to Pau, Montrejeau to Tarbes, Collibure 
s; Charentes line :~ Rochefort to Saintes, Saintes 














to Cogna ymnac to Angouleme. Lille to Bethane and Bully 
Grena jlantes to Haubourdin, Xc. The line from Vitré to 
Fougéres 

There in then about 3300 miles to be executed and opened ; 
of this t n two-fifths belong to the Mediterranean line, 
one-1 1e Orleans line, one-tenth to the Southern, and so 





it pg proportions. 
Phe total expenditure for the whole of the railways of France 
the end of the present year is set down at £261 









to be pai 


007, 200, 





145 
d during the coming year at £54,161,800 
Dividing the two former totals by the 
3 executed we have the following result : - 


ymMo0uUunt 





r kilometre, 





rction of £24,000 per mile E 
amount of 738525 millions of francs expended or to 
ed to the end of 1865, the State engaged to findin works or 
illions, of which462 millionsremain to besupplied, 
talor works, and 401 mi ble in ninety- 
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nt year at £i,: 


é 000, 
t to £),051,830; the 
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eat system of lines is again re 
ressed that theGovernment will shortly find 
ubmit a certain number of conventions to the 
regards lines of secondary importance, so 
the Government proposes to classify the 

e the 
t, until concess 
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ions can be grante 


nes of local 

















i 

itere demand 
throu! les to the extent 
of ons amounting to £161,000; 
at " ms have amounted to 272 
mhiles id. The sparseness of the popu- 
lation 6 and the length of the roads 
m importance to farmers, manu- 
f $ 1 he subventions in the case of these 
local | ) sd in periods varying from two to eight 
yea d : sare now under consideration, and if 
a 5 athe total uber of concessions will be greatly in 

i during the coming year. 
The M ter of Public Wor otes several paragraphs to the 


; of the railways and the effect of the late 


wa 


subject of the worl 



























Exhibition upon t receipts. The companies, says the report, 
established special with reductions of prices varying from 
50 to 75 t ing to the length of the journeys, and 
neo ur ets by the ordinary tr 
with a e £5 percent., the return tickets 
avail eight d special, and usually tive days 


utin the ca 
extended to ¢ 


ns, b vellers coming from 
fortnight or a month. 
;at an earlier period than usual, 








tratiic for the year could not of course be 

1g is the account of the number of persons 
of the return ticket system between the 
2.) 


ora 
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of November, the days of opening and 








Persons. 
se ce ce ce ce co se co co eco 24,920 


-- 107,808 








Mediterrancan and Victor tunnel lincs .. .. «2 «2 ee «- 59,410 
Tota!, seven months and threedays .. 44),816 















$ passengers are not included in the above a 
iinution was made in the charges of that cla The 
sunt for the year 1866 gives the following results : 


vellers 89,359,162; ayerage length of journey 
s transported, 





ccount, 











37,269,817 tons ; average distance 
Gross receipts from passengers in round 











execution of the most pressing on its | 


aking in all 9837 miles. This is a small total for a countryso The situation of extradrdinary public works appertaining 


rantee | 








s 
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road and water and of railways, is thus summed up: 
Expended on Roads and Bridges from 1848 to 1866 inclusive. 








Franes 

New road 1. 2c oe ce ce oe ce ce ce ce co 1,076,000 
Improvements to ditto .. 1. se eo of ef ee ee 74,805,000 
Roads in Corsica .. .. ce cf ce eco ce co eo 8,722,000 
Forest roads .. oc <«e cc cf ce co ce ce ee 6,952,000 
Main roads, Paris .. oc oe o8 cc cf ce ec ce $7,929,000 
aeee WHIgSS cx. co Ge es Ue ee ee + ee 28,08+,000 
Rivers 10 1s ce ce ce ce oe oe 06 00 . 725,000 
Cand!es ° 28 ee © ee ee ee 69,744,000 
Ports and os ae. be. ete . - 169,672,000 
Hydraulic wor oe oe ° ° es » 23,014,000 

Total ee ce ee ° 08 ef ee 627,644,000 


Equal to .c 20 oc os 00 cc ce ce £25,105,760 


The next table shows the expenditure for the currer and the 


estimate of what remains to be done: 


it year 

















1868. 
New roads .. se co oe Woe ce ce ce 630,865,200 
Improvements. oe es WD se co ce eco 23,648,400 
e wo Se, oO 1,160,000 
* o O00 - - * * ,, 60,0 0 

e- 88000009 .. . ee 

ee §=1,200,000 .. ° ee 

ee 9,900,000 ° 

3,500,000 2. oe * 

so MLD Se oe ce we 
aulic works ..  .. .. 8,740,500 ee ce oe 1n,800,000 

Totals... .. . , ae << w--s 





Equal... .. 32 we we ce) oe HN0,718,960 


£1, 
Of the last total, a sum equal to 1,573,752 is included in the 
ites for the year 1868. 

regards railways, the total 
the State a 1833, when th 





es 
amount of expenses incurred by 


st credit was made, to the end 





, fror 



































of last year, is stated at 974,000,0007.; expenditure of LSU7 (not 
including 18,000,000f. lent on annuities) about 10,000,000/.; total, 
984,000, 000f. The total amount on debentures for which the State 
was liable amounted to 000,000f.; balance to be paid, 

000,0008., of which 61 n in ital and 401 millions in 
ninety-two annual payments, as stated above. 

The remaining portions of the mé. with which we have to 
deal refers to mining and metallurgy, education, science, and the 





army and navy. 
THE VARTRY WATE 

WE stated last week that M 
Institution of Civil Engineers in 
his opening speech at some let 
works. We now deel much pleasu 
of Mr. Anderson’s speech before our 1 

I shall depart from the course laid 
tion to dwell upon manutacty 
your attention to the D 
for two reasons, 
that t 
all tin 
proje 
who, however 
emolun 

“ 





LWORKS. 





uderson, president of the 
had referred i 

Vartry Water- 
his portion 





tha, 
to the 


>in placing t 
td 


aers:— 


ly 
esolu- 


wn for myself in the : 


s only, in order to draw 
I do this 








1. Waterworks, 
am 








anxious to 
















l é e accrued to him in per- 
scheme; and, secondly, because recent 
ver convenient and economical it may 
ry works of 2 town by means of 





sona parrying out his o 
events have shown that h 
be to carry out the ordina: 
an amateur committee of citiz l officers whose exper 
been coniined to such operations, it is unsafe, and indeed an act of 
folly, to entrust works of great magnitude, involving immense out- 
lay and considerable risk, to other tl engineers of first-rate 





















standing, and whose training las been especially directed to the 
construction of works similar to those contemplated. 


second Vv 





If you will refer to the of our “* Transactions,” 


















you will find a paper by Mr. Hassard read here in March, 1861, 
which places beyond question that our colleague did not merely 
vaguely hint that Dublin might | l ed from the watershed 
of the Vartry, but that ir 3D vhen the question was being 
investigated by Mr. Hawk part of the corporation, he 
described the scheme in detai lthe grounds on which his 
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, and desc 
scheme, with some 
ware, vdopted. It 
i the honour 


opinion was based, and st 
tive particulars of the proj 
trifling modifications, has 
might have been well for the p 





plans, tima 
. Hassard’s 
you are 


of the 





as a 
ccets sitizens, 











of the corporation, and the credit of our profession, ii he had been 
appointed chief-engineer—a posit to which he was so fairly 
entitled. In August, 1865, on occasion of Mechanic 









Engineers of Birmingham mecting in Dublin, ¢ 
corporation engineer, read a paper **On the Dublin Ci 
Waterworks for the Supply of Water from the Riv 
and in this paper he does not even mention Mr. Hass 
but leads his hearers to infer that the locality was sim 
mended by Mr. Hawkshaw, acting as royal commissi 
that the scheme was designed by himself. 

I think it beyond question that the calculations Mr. Hassard 
made as to the amount of water to be expected will be fully 








realised. He took the average rainfall! in Dublin from 1837 to 
1852 as 29°03in.; he correeted this for altitude by gaugings made 


for six months by Mr. Bateman, near Ballismuttad, about eight 
miles distant from the Vartry basin, and found an increase of 
GO per cent. might fairly be expested, giving in all a mean 


| average rainfall of 4G6}in.; and this anticipation has been more 


21 , 159,000,000f.; heavy goods, 349,000,000f.; miscellaneous | 
83, 000,000f.; total, 521,000,000%., making 45,244f. per kilometre, 
very nearly £289 per mile. 







rates of charges amounted to 5°5 centimes per head 
, and to 5°95 for goods per ton per kilometre- 

to rather less than ,88;th of a penny per pas- 
_U3th of a penny per ton per mile. In the case of 
liers, this average rate of charges is just the maximum fixed 
w for the thied-class. The average of the charges for con- 
ce of ds diminishes with the proportion of new lines to 
1805 that average was 6°08 centimes, instead of 5°98 
a reduction of very nearly one-sixth of the total, and 
nting the round sum of £233,480 for twelve months, 

ber of accidents during the present year has been 
in it was in 1866, but the results were not so serious. 
ear there were but three accidents to trains, but they cost 
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on, 








a4he nun 


greater th 


Last 











she lives of 24 persons, of whom 17 were travellers and 7 servants 
i the company; this year there have been eight accidents with 
ioss of life of 7 passengers and 5 servants of the company. The 


number of persous wounded this year amounts to 77, of whom 16 
were officers of the company; the number injured last year is not 
given. It must be explained that the above figures only refer to 
accidents to trains with loss of life or injury, it does not include 
to individuals through their own carelessness or misfor- 
tune. The greater part of the accidents, adds the report, and par- 
ticularly those of St. Albin and Gonesse, were due to the neglect 
of the most ordinary precautions, or to a violation of orders; the 
causes of others cannot be defined. Be they what they may, the 
Administration (says the report) knows its duty; it has redoubled 
its efforts to discover those secret causes which seem to escape the 
eye of science, and, above all, to cause adherence to regulations 

which of itself is almost always a guarantee of security. It is 
impossible, of course, to promise complete suppression of accidents, 
but it is hoped that by constant application and daily surveillance 
that both their number and effects may be diminished. 











accidents 

















oreceenien 


than berne out, as the rainggauges placed in the district by the 
corporation have given for the years 1561, 1862, 186%, and 1864, a 
mean average of 53 G4in., notwithstanding that the year. 
and 1864 had been of unusual drought. 

Mr. Hassard’s eral design has been departed from in one 
respect by the omission of a safeguard, with which all large 
reservoirs situate: similarly to that at Roundwood should be pro- 
vided. The flood watercourse alongsi which was intended to 
intercept, in case of need, the drainage of a greater portion of the 
watershed, and to afford the means of diverting the river Vartry, 
and ,prevent its flowing into the reservoir, has not been con- 
structed, and it is consequently quite possible that if the 
necessity of emptying it should azise at the commencement of a 
wet season, and when the reservoir was full, months, or at any 
rate several weeks, might elapse before the outlet pipes could dis- 
charge more than the supply, and effect the required object. 

failure of the great embankment at Roundwood can hardly 
be said to be very instructive, except perhaps to the young 
members of the engineering school, in bringing under their notice 
a mode of construction which they should ever most sedulously 
avaid. The cause of failure will be best understood by reference 
to the diagrams. It was necessary of course to introduce 
into the feservoir the service and emptying pipes, this 
latter having been thought of only after the Sheffield catastvophe, 
and although there was every facility for driving a tunnel 
through the solid rock at one end of and outside the embankment, 
it was deemed preferable to build through the bank and under its 
deepest part—a mode of construction long since abandoned by all 
experianced engineers. The culvert was paatly excavated in the 
rock and arched over, the back of the arch being perfectly smooth. 
A plug of brickwork in cement through which the pipes were 
catried was built in the centre of the culvert under the puddle 
wall, dhe culvert abutting against its smooth face on either side. 
The top of the brick plugging was also smooth. As soon as the 
pressure of water became sufficiently great on the inner face of the 
plugging a leakage was established between the end of the culvert 
and the plugging, aided by water passing through the radial joints 
of the arch of the culvert, and spreading along its smooth outer 
surface, soon found its way round the unbroken plane between the 
brickwork and the puddle wall, and made its appearance in jets of 
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dirty water through the joints of the arch of the out 
beyond the plugging, and was thus tho test of 
on within. 


r culvert 
the mischief going 

























































































































I need hardly tell you that sufe course would have been to 
drive a tunnel through the rock at one end and outside the bank ; 
but when once a culvert was decided on the arch and plugging 
should have b deeply 1 l, lL the ends of > culvert 
toothed securely : deep » the t of the plugging. 

The 48in, pipe inserted for lowering the water was only carried 
through the brick plug xuth being in the centre of a 

nucl. In the evens, th re, of accident to the outlet 

> would be no convenient means of stopping the water. 

ident did, in fact, i before leak in the 

embankment rec With great Jilticulty an the aid of 

divers, a woc ball was got into the culvert igainst the 

mouth of the pipe, and the valve taken out for rey but ‘or- 

tunately, just after this had been done occurred, and the 

ball being jammed by the ire of water in > mouth of the 

pipe, it so happened that he very Moment when 10s services 
were most needed it could not be made use of. 

Had the obvious and common precaution been taken to carry the 
pipe through the tunnel and turn its mouth upwards, so that a ball 
could at any moment be lowered into it by means a crane at- 
tached to the wat er, a vast deal of ar i nddanger would 
have been avoi embankment is now ing mad vod in 
the manner in vy ould originally have been constructed, 
always res th ai it ld 3 ve been there; 
the pipes will be arrat t Wik : i, and the 
citizens of Dublin will have the satisfaction of knov that they 
have paid a good many thousand } \ iess ledu- 
cation, so fur as hydraulics are ¢ rn of t \ rworks’ 
Committee and its otticers, 

The workmanship and materials of the works, | ! 
competent judges, are e3 V l Lx Mat 
the contractors, Some t t ' ist o 
looked for on . length of main, i it ot like 
great a range ol w I ¢ ited W vi : 
but I have very litt 1 t ‘ ) ill ha a 
water supply seco to n 1 { l om, and suffi 
ciently cupious to aliora in t i r i nail 
hydraulic mach y now so 1 our | rt and so 
valuable for the sma 

MoLecuLtar Pi .—Duri ! } curious 
phenomena in n ey 3 | t to light by 
the progress of pl ( { 
sudvstlane 1 

| aleohol ; \ i , br of 
} ca um be contained int id, it m » VIS litference 
in the collodion or i film c n pon glass, 
When coated plat pl Lin a diy x bath « trate of 
silver, double decomposition place i or 
chloride of silver, as the casei be, is f i , Which 
consequently becomes y jue, { niti uw ¢ nium 
dissolves cut into ° i of nitrate 
of silver appears to 
of time tl i at 
the iodide of filin for i four minutes, the 
bromide of silve k N nd, 
with a ba ‘ra in t ,a 
good chloride o ‘ ilm wo l l in 
practice, when 1 bromides t 
bath is therefore made of tl t 
or twice the strength desirable for io i plate 
has to be immersed dor a quarter of li montus 
ago the way to get chloride of silver fi it ordinary wet- 
plate photographic pro was unknown, till Mr. W. HH. Harrison 
discovered that a i ith, an i if-an-h mmet i, ure 
necessary to tag oride fi li n of i ie, 
bromide, or chloride of dd ) r 
& precipitate is produceu insta US. i i ch 
varied lengths of time be n sary to t ’ ates in a 
collodion film? ree i es th bers vary 
lerably, o1 o ) y to 
ovtain a na, e!1 ul I iver to 
Satisfy its wor i ¢ . At first 
i ii ! l ntoa ’ 
a given t & given 3] of time, all th 
iodide of L ‘ t i irst volume 
of nitrate of silver entering t lilim, but this same volume 
would not contain enough silver tox ) all the bromide or 
chloride, so would have to soak out n and allow fresh solu- 
tion to soak in before the deco sition is complete, thus 
uccounting for the extra lapse of t . But there i real ap- 
parent on to this ex nation. if col ion containing 
| chloride ot cadmium is diy ii ak b Ly y 13 to the 
ounce, instead of into a th ’ 1is quickly 
completed ; but the chi formed bu yut of the col- 
lodion film and talls i » t rt 1 of the bath 
Bromide of silver also of i i very weak 
bath, but not in a stro 1 solution beitr 
used in each case. Here are striking results of unknown mol 
cular motions, ready for investigation at t nds of Messrs. 
Stewart, Tyndall, ‘Thomson, and o v i that branch of 
physics. The best proportion reh le of cadmium in 
collodion is xbout 10 grains to the ounce by u ure. Some of the 
theories of those who have stu L mole LYSiCs al lso sup- 
ported by observed photographic phenomena. ‘thus atom of bro- 
mite attracts an atom of silver with more force than the metal 1s 
attracted‘ by iodine ; an atom of n nn of silver 
with more force than either, and « mecha 1 power it 
ought to separate iodine from silv next, and 
chlorine last. ‘This is found to be true nt of fa lthough 
there is not very much ditierence iphic s veness 
of bromide and iodine of 3 eloped in the 
manner best suited to exhiit 1 ity, as the salts re- 





son why bromide 
uloride hopelessly 


ke 
f silver is acted 


quie different tr On searching 
and chloride should be so 


» Spectrum experi 








bromide o 


than iodine, so that in 





















upon by more of the rays in white light 

the same space of time it Is subjected lon Of more me- 
chanical power. Chloride ¢ silver 1 this counter- 
balancing advantage. The strong ute silver solu- 
tions necessary to produce the most itive and best 
films of chloride or bromi of silver too yng for 
photographic developing solutions, hence vefor plates 
which have beea sensitised se baths should be dipped 
for a minute or two into a 1 h,c ng about twenty- 
five or thirty grains of nitrate of silver to the ounce. Another 
curious fact in the production of these plates is that if the bath 














be too weak to ea good film, and not 1 enough to make 
the salt burst out in flakes, transparent markings will be left near 
the edge of the film when the centre of the plate has received a 
good deposit of the insoluble salt. A splendid example of the 


truth of the fact that light in acting upon a photographic plate 
separates the atom of iodine further from the atom of the 
silver, is seen in the action of the new alkaline deve- 
loper. <A dry photographic tannin pl: te, containing no free 
nitrate of silver, may have one-half its surface exposed for 
a very few seconds to diffused daylight. I¢ is then washed in 
water, and the alkaline developer, which has a weak tendency to 
is applied. Where the light has 
acted and forced the iodine further from the attraction of the 
silver the developer will absorb the iodine, leaving the dark 
silver, and the other part of the plate will remain unaltered. 
This fact may be turned into a new and instructive lecture experi- 
ment by letting light fall upon the plate in the form of a cross or 
somo other shape, and when all the manipulations are finished 
showing the cross upon a screen by means of the electric or oxyhy- 
drogen microscope. 


separate iodine from silver, 

















Dec. 27, 1867. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents) 

MOUNTAIN LOCOMOTIVES—MONT CEN 

A correspondent in San Francisco s 





—— 





RAILV 


SIR, nds me the following 





details of a mountain locomotive in operation there :—‘*1 was up 
making experiments with the geared locomotive, and found that 
it exceeded our expectations. It weighs 0001b., wood and 
water included, and rests on four wheels a side, or eight in all 
connected; is geared three to one with Sin. cylinders, I4in. 
stroke; steams very ow. With eight large cars and two small 
weighing 135,000 lb., we went up an incline of 187ft. to the mile, 
with 95 1b. of steam in the boiler, at the rate of five miles an 
hour. We backed down the gra ule again and stopped on the 
incline, and with 1151b. of steam and a “clear rail we sli pp 1 the 
wheels, but with 100lb. steam we could not do it. We then 





hinged on the brakes and took advantage of the slack, and, with a 
little sand, started the above load in motion again up h The 
135,000 lb. does not include the engine.” 

I find the gradient of 187ft. to the mile is 1i 
motive 32, 000 Ib. weight draws 135,000 + 32 000 : J 
this gradient, or, in round numbers, five times its 
understand the steepest gradient of the Mont Cenis line 
and if so, an engine of the kind described would draw 
own weight up the Mont Cenis line—that is the locomotive we 




























































































































































ing 32,000\b., and a carriage and passengers oF load wei; 
32,000 Ib., and all this without the objectionable third rail. 

Instead, then, of losing time bothering with a ma ie h 
will not work, would then it not be better to mal mpl 
locomotives of the kind described, and get the 1 work. In 
varying trafiic—-such as Mont Cenis tratlic will b nstead of 
making large engines, it would be better to attach two or more 
together for a heavy load, they might be so constr l 
the one engineman could have the command of the whole of 
them. Kt. M. 

December 18th, 1867. . - 

ALLEGED REST TION ¢ I j ° 

SIR In the case of White v. Toms, \ a cel M 
reported to have made the following statement :—‘*4 
nation of the courts of late has been to r¢ tl t ‘ ri 
patents, as the numbers of so-called inventior t 
create an harrassment to the public, and I y 
inexpedient that a mere improvement should be tl abject « 
fourteen years’ monopoly.” 

it appears to me very imp yrtant to guard this stat t fi 
misconstruction, as it may seem to imply that tl 
unanimous in their determination to “restrict the t 
patents” for the public conveni . I have myself d 
covered the alleged “inclination of the courts lat If there 
is any change to be observed it is rather in d of é 
narrow construction of specifications, thereby allowi: é 
number of co-existing patents than formerly. But tl n 
no cl.ange in the law on the subject l of cou t decisio1 
must wd according to the law as it 

It may, however, be worth wl fer t r : r 
by ot ad judges in patent ¢ ay of t the 

uracy of thos reported to nl by t Vic 
Chancellor. 
Cy 
con f 
i I rule 
I 
t 
ruction upon legatior 1 every 
fact conn with it, and you are to find wl is the t i 
fair and just result. You are not to le in fav of the j 
against the patent, which, it is to be regretted, was many 
go rather the fashion of courts of just u rt that 
it was a wonop ly, that all mono} olies were odi 1d ti 
therefore, you were to intend everything against them. Although, 
on the other hand, in modern times it is said t ] ing is th 
other way, I do not think there ought to be any leaning either on 
way or the other.’ 

Then, to take a modern case. In Hol 
(1865), Lord Westbur My: C., said tl 
made by Mr. Baron Pan ke in his cha t ry in the « 
Neilson v. Harford, in the words : 1 L: t 1 rs ¢ 
more the courts have not been so strict in taki objecti t 
specifications, and they have endeavoured to hold a fair } 
between the patentee and the public, willing to give p t 
on his part, the reward of a valuable pat but tak ‘ 
to secure the publ her hand, the benefit of t proviso 
which is introduc l ‘ 

It would be « t 
cases, that circumsta i I { 
consideration at the 
cially to be remarke I i 
been treated as : vdmir 
of Vice-Chancellor lv. Jac id ot 
this point is no 

Referring to an : icij n Per ) 
employi 1! 8 ¢ c } shatts 
Honour said the real qui s that 1 a prior 1 8 
would preclude the plainti ng ou tent in resp. 
of novelty, and it appearé that 1 regard to t 
singularly-fran ned issue w! 3t proper u 
for © aarent, it was not such a prior use. It apy red to hi 
it would, as a matter of course, be the pr r sul ra 
patent if it was a novel invention, as in his opinion Wi A 
water wheel or a grindstone was different thing fr , 
screw propeller.” Although wood | 1 previously employed 
in the bearings of water wheels, sol ‘ ion claimed 
was the employment of wood in tl s 0 rew prop 
shafts, yet this was hel ite bes sufficient s tter fora patent. 

_ This minent and experie l Vice-Chancellor treated the ju 
tion of subject matter as practically involved in that of novelty, 
and he decided that there was nove I new mechanical 
problem had been practically solve notwiths the fact 
that the invention might be char is 1 abst SeUSe AS 
consisting in the « nploym« ut of a material bearings that had 
before been employed in such uses - 

I could refer to other cases in wl it would year tha 
question of subject matter was trea nvolv 
novelty. , that eminent : Jus of 
the Court of Common Pleas, in his * e Con 
tution of the Court for the trial of uses,” sai Th 
issue of utility is pony worth m it is not often t} 
subject of contest, but if thi at questi iit n¢ i 
answered s soon as the subj ot f the plaintiff's pat 5 





stood.” 


From these brief references to the words of other judges I think 


your readers will see reason to doubt the accuracy of the state- 
ment attributed, whether rightly or wrongly, to Vi ancellor 
Malins. I make no remarks on the case itself, as 1 ported in the 
Times, because the report seems, on the face of it, to be rather 
loose, and probably inaccurate. My only object has been to guard 
against any exaggerated views agair st patents founded o n the 
statement reported as having been made by the Vice-Chancellor. 





TILLIAM § 
' 1: 
8, Quality-court, Chancery-iane, W.C. 
December 18th, 1867. 





PENCE, Assoc, Inst. 





MOIRA WINDING ENGINES, 





_Sir,—In. reply to “‘Scrutator’s” letter in your paper of the 
13th: He begins by talking about a flourish of trumpets, and 
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after reading his letter carefully over it seems to us that he NAVAL APPOINTMENTS. —William Donnison, chief engineer, to 

wanted to blow his own trumpet. the Megwra; George Foot, engineer, to the Meg: Robert W. 
Now for his criticisms: It appears by his letter that he does not | Allison and John Watts, first-class assistants, tothe Megwra; and 

understand how the drums are made, There either end of | Thomas Harrap, acting second-class assistant, to the M« 


the shaft two flistinct and separate drum rings, having no connec- MEcI CAL I (From our C lent.) 











are 





NDUSTRY IN Russia. 














tion whatever v he fly-wheel excepting by the timber coverin 5a is making great exertions to execute at home. as faz 
upon which the ropes wind ; these furin the outer end of each yle, th at me tallurgical works to which. the e ! ruction 
dru nd th inner end 7 f ed st on either side lways is giving rise. Thus a contract for an iron idge 
ot t fly-wheel arms, iow these » a5 your b to be thrown across the Bong in connection wit W 
madent expresses it, we are at a . v. Wer 8 nd Terespol I foreign tenders had be in- 
evel ay 1at we do not approve of attaching th drums | vited) has been let t shment. The Rr n Govern- 
the fly-wheel ; but this was no doing of ours. As to the stean ment also proposes to ot an important quanti of rolling 
brake coming often into operation; we expect with a careful | stock including locomotives and tenders, from four Russian works, 
engine-driver 1t will very seldom be required. nee which would thus be assured employment for several year In 
rhe ornamental pipes covering outer ends of piston rods are not | order to encourage « nterprise the Government, it is understood, 





erp 
ble advances of money 





A 





only for protection, but also for carrying up piston ee ends. 





will make considera 









































































































































































brass bush about 4in. deep is inserted at the ends of pipes next 
cylinders, bored out to the diameter of the rods, and sd this COALING IN THE PACIFIC.-—A passenger from Panama to New 
the rods work, not touching the pipes at b ony other point; if | Zealand in the Ruabine gives, in the New Zealand Times, the 
properly ited we have no fear of the rods. fol ount of the island of Opara, or Rapa, the new coaling 
The | ets for carrying valve shafts are attached to the bed | Statio 1e harbour is protected on three sides by high land ; 
tes of engines—(this wrongly shown in the illustration, | ™ fact it may be described as a ravine running towards the centre 
from the error in our tracing) ; they are fitted to the bed- | 9% th » island, becoming very shallow as it goes inland, and D- 
t d then stayed at the top to the steam chests. Th lift rs | tected to seaward by coral reefs rising up almost to t! f of 
the valves will be made of cast iron of an ornamental character | the sea. The whole harbour has been surveyed, ar passage 
f weight to close the valves, thus dispensing with cast | through the reefs buoyed by officers in the Panama Co npany’s ser 
b ally placed on the top of valve spindle for this | Vic The Ruahine proceeded into the harkour at half speed with the 
greatest ease, and was at once placed alongside the coalship Midas, 
I ’ the cy which we took to be a joke and with the assistance of her excellent steam mach the coaling 
er a l in starting the engines, the strength of bed proceeded at the rate of twenty-five tons an hour. Ma j engers 
pla & f c pondent wi lt favour us with his address, visited the — © nd, scaling the hills, were rew: aay ed by a m 
we will t 1 to sev 7 the same power, and magnificent view. The harbour was seen to extend 1d abo 
genera tterns. we h ave mad 1 are quite | two miles, with many waterfowl sporting in the calm w at t 
: l wi reli 1 on the vario btfal poin western end, while to seaward the coral reefs, wit ’ pi 
he : : through them, were as plainly visible through the b sea as in 
Fa L. W.A the best delineated chart. The valleys are fille: 1 with dense scrub, 
among which are some splendid specimens of the tree fern. TT! 
WAT 3; LEGISLATION island contains about 7050 acres of land available for grazing 
¢ ‘ p ) point out the fact, that in repro- purposes, Pca grass is coarse and scanty, yet the ild g re) 
} of the D Dyke or Sheffield re- | 5% ms to thrive upon it. ai natives are a si rin 
v h thal : % less race, about 200 in number. Upon a the summits of t > highest 
others the note t the 1 rks the situa. | peaks are the extensive remains of native fortifi ns; ¢ 
tio the t » flood water anal 1 to in th structed of he wn stone well squared and smoothed. % ol 
P en before the coroner, these stones are two tons weight, and a cement has b L.to 
Ww i ‘ — n | unite them which is of great tenacity and hardne i y 
- il obl 4 . SHEFFIE ay se were erected many moons agi , W hen the 1 yes W 
" 93rd D 7 wery numerous, and made war upon each other. Th y they 
re d sas i to have no more war, and have therefor id 
’ to de stroyed all weapons. They are very intelli ind many 
+ ba see et are being taught to read by native m i Th 
; ' & : eo on is much like the Maori, and they are lily conversed 
scars ype” + Crper on what in his 15 1 I Excellent banana , and cab 
? : yon these and fish, particularly crayfish, t 
: : * to 20’ am of indifferent coal exists in a part of 
hel from wii iails i almost inaccessible, but still the natives get sh 
should have read use for cooking purposes. In the centre of the islaud 
i » Which i 31 i to unity ge mass of rock, having the appearance of a number of 
heig from which it falls a nented together. A remarkable tunnel was « rved 
D 24t ‘ oO. te th 1is curious relic of bygone convulsions, and tl y 
a e through this window, as it were, e tk } 
‘ half-ruined tower. The coc i 
) cor ed, were all killed a few year » by 
‘ pp s has been sent for to Tahi t 
EB tions. In May last the French man-of- 
- Ty Captain Quentin, called at t . 
: nd, havi oug s0V ty from the king f il of 
aU gas |} rum and some old clothes, ix oisted the fiag of the Tahitian Pr 
; ay | te rate. his flag was kept flying at the missio i 
how it has 1 tt | and chapel during the Ruahine’s visit. His yi > 
. depth 11 wne | having drar 1, now begins to repent of hi i l 
. on ys he hop h will alw rays come to his dominions, and 
I 5 wes perience how | preserve them from all intruders.” 
casily it kd i I r falling down t , : ; se 
u ior o: th 1s pumped | N \yS. —In many of the private bill col 3 
ee se | of inte 1 public have taken little part in " 
1 an, ¥ i I was anxio 1 our case i | « the l public have taken little paz 
I any increased « ori avenie! } f d | The chi no cause to send ** malis« forth 
iall j of gn-} st mn for ne the 1 n to spe and the summons of the combatants to 
rhe pre V " uniform re| *t muster place a Mead. has 
w a d t in V zy which I we cou | been in t tee 1 H and 
I 1; but: r at any exp sheer 0 | pr neh 1 l I to t 
Ww for the pu s defect was that occasiona jin t of “the H ) ert 
of 4s lights in the pit would sudden ly, : and wit us | interest public in many of these fz 1as 
i .b 1 incuished. 2 is 5 di i not often and | not b pparent, nor very distinctly felt, and tho ‘ ) 
t n t the re-ligh Y | hi not i fortune, or misfortune, of being e 
li re e. ore > cause Was not < i] riev S nm one or other of the great ¢ anics, WLO 
t ! pas l the pipes unmixed I the fighting, have been indi nt as to W I 
" 5 condensing arral t would, I think, have com] ¢ led its te cc tion, o1 é 
I i but Vv tr i We no us ib ght or nin red Ti h not been Lm me i wo 
s V 1 whieh is intr l into top of | p 2 halls or vestry roou iu ing 
i ved out <« 1 t of ll e« vas 18 and SUCA LIKE they Ie I t 
) m wi the rai i m in dispute, 1 resolutions passed by i 
ire we ¢ ’ t satis t ided ings could not 1. uve been obt 1 Ave 
or ¥ col 1, is as follow \ b a n} l A w order of bills | has come up 
) ft, 2°31 l t time when, in resp¢ I 0 
s 0 22 j wat moters were tl habitants of W p 
I ’ tu i The ream being posed thas the lines should be constructed. of year ere 
8 ! ssu ‘ rs the gas | ! 1 Vigorous and persevering promoters en ie 
I has « got closed f ng $ l trouble to themselves in the matter. new 
Ww 3 nvenic we hav 4 class » which we refer is the proposal to lay down 
is d l I ving a pressure gau ed in pump- | stre in Londen. A company, of which rs. John 
ing « us nder ze Y vine tenter. This plar N Westminster, are the agents, is in s 
is y adopted in collieries fo purp in the north o nsecutively, petitioning for a ) an 
En l. I shall t y glad t ford “8S. D.” an opportuni will give the company power to jay down 
oi 10] ra nen tt ix miles length in all, in certain thorough- 
Holmes ¢ y, Rotherha Min! si fares of the metropolis. The promoters allege that by the adoption 
Dec 20th, 1807. of t scheme the ordinary traffic will not be obstructed by the 
- crescent” rail, which they propose to lay, and that by ir 
or } S SHIRE IN 1867.—TI vehicles a quicker, cheaper, easier, and more comfortable means 
18 d if co ra d ssion in the ir tra of convey will be provided to the general public. ‘1 advan- 
No : t rvals when a somewhat ) tages they pose to give to the localities thro igh which they 
or il l i d to promise a revival, | s pass are—phe abatement of noise at all times, of dust in 
ice b 1 of more than quite a te rary c I ter. O ad of mud winter, upon the soodwens; $ that they wil y at 
the Srd of January t mmasters of North Staffor ire declared | their own , and maintain in perpetuity, the portion of tit 
a red on in tie pI ron of £1 per ton, and in the wages of | roadway, and a certain width on each si le of it, upon v 
pud of r ton i proportion l case | cars are to run, and that the tramway will diminish the wear o 
of millmen L « r workmen. A week subse th the whole of the road. These allegations certainly « ie 
date of the bi um general meeting of 1 public at large, and in an especial degree the traders, residents, 
the « 1 for good bran I it and property owners in the districts through which th iys 
furnace ; f i 6d. to 10s. 6d. i are proposed to pass; and resolutions by public gs held in 
clayha V business ¢ such localities seem to be not only legitimate t ly 
As quarter owever, the ‘tr: ule became more inacti necessary as elements in legislation upon this important proposal. 
nd in April, although there ¢ nued to be a a de mand for s nal It is manifestly of the utmost importance that all that can bé 
. m t 1, the he fered | truly said, upon authority entitled to respect, either ior or against 
‘ ders. Pig it t pe bow mode of street locomotion, should | etely 
t th of th strict wa ‘ he ave > exhibited, and that the committees and the Houses ul 
8 t vere 1 than buyers. From June n not take a leap in the dark in either rejecting adopting the 
tember w peri 1 uninte rrupt 1 depression, with the | bill. There are several curious instances, qt promoters, 
1 forges working short time; and although hopes wer position to the tramways by shopkeepers a rs in V us 
ente ed about on 1s that an improvement 8, o have succeeded in their opposition, \ have after- 
WwW it d, the Vv l com} »] tely i and =the V is re nted and petitioned tor its restoration ai « vering 
la t the wo of ‘the ye he serious loss its removal entailed. Great y is ng 
¢ . the iron tra 1 ast up tion, tl manifested in the districts of Marylebone and St s on this 
works bein ith diffic ulty 1 pt wz to one-t l of yject, and meetings of the inhabitants bein to pro- 
their producing power. Notwithstanding the reduction in price at mn scheme. It is perfectly sound adv to olfer 
the commencement of year there has been considerable un- tha »y should not pronounce elther one way or 4 er without 
de and at the present time such is the unsettled state = hearing impartially and weighing carefully y all the evidence they 
the trade, and so restricted is the mount of wusiness being dor can possibly obtain as to the workmg and results ol e system 
that it is impossible to give re le q — and until the | where it has been adopted, and especially to be reir guard 
i am shall ] been | against vested interests as an obstruction to j] i ve- 





‘meet ng at 


' held price 28 W vill remain unsettled, ' ments, 
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SKETCHES OF INDIANJRAILWAY SCENERY. 
No. IV. 

In the construction of the Great Indian Peninsula Railway 
difficulties were encountered of which the engineer, whose 
experience is confined to England, happily knows nothing. We 
allude to the difficulties of climate and the scarcity of water, | 
and these told heavily against the contractors and engineers in | 
the construction of the famous Bhore Ghaut incline. In the 
annexed illustration we give aview of “No. 20” cutting in course | 
of formation, and nothing is more striking than the enormous 
number of men crowded together in a comparatively small 
space. Two causes led to the employment of many hands. 
One is the small amount of work performed by Hindoe labourers, 
the other we shall refer to presently. It will be seen that a 
ledge from 30ft. to 40ft. wide had to be cut for the railway in 
the side of a precipice so steep that the men had to be let down | 
and hauled up by ropes. The men shown in our engraving were 
engaged in working “churn” jumpers, making holes for blast- 
ing. Two men held each jumper—a long heavy bar of iron 
pointed with steel, raised, rotated, and suffered to drop until the 
hole was sufficiently deep. From 3ft. to 4ft. of rock were 
drilled daily, according to the character of material, principally 
trap, specimens of which may be seen in the Jermyn-street 
Museum. 

The blasts were put in close together, and, having been 
charged, the holes were connected by trains of loose powder, as 
many as 2000 charges being thus fired at the same time. Blast- 
ing took place twice a day. Very little time was lost in removing 
~ the débris, which was nearly all blown by the effects of the charge 
into the ravine below. The cost of the work was 1s. 14d. for 
excavating soil, and about 4s. 6d. for rock. 

On account of the frightful ravages of cholera, due to the 
crowded state of the dwellings, Messrs. Adamson and Clowser 
employed the largest possible number of hands and pushed on 
the works as fast as possible, in order to take advantage of the 
healthy season; the men sinking the blasts were therefore 
crowded together as close as they could stand. All the water re- 
quired for the supply of the men, the wetting of mortar, moisten- 
ing the tools, &c., had to be brought from Kandalla and from 
the foot of the incline, through distances of several miles, on 
on by no means a pleasant state of affairs in such a 
chmate. 








HAND-POWER CENTRIFUGAL PUMP. 
In THE EnGinezER, for July 12th, 1867, we illustrated a novel 
form of centrifugal pump patented by Mr. Bernays, and manu- 
factured by Messrs, Owens, of London. We now give an engraving 








of a neat modification of this pump, adapting it for manual 


20” CUTTING, BHORE GHAUT INCLINE, GREAT INDIAN PENINSULA RAILWAY. 
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labour, which was exhibited at Smithfield. The engraving is so 
clear that little description is needed. The gearing in this case is 
specially adapted for getting up high speeds with comparative 
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this arrangement, laid three times in succession round the same 
pulleys, thus equalising the strain over the three different driving 
parts, and exerting a minimum strain on the axles. The little 
pump exhibited will raise about 
sixteen gallons per minute, or 
960 gallons per hour, to the height 
of nearly 20ft. by the exertion of 
ore man. We understand that 
large numbers of these pumps have 
been exported to India. 





New Gunpoats. — On Friday 
last the gunboats Fly and Flirt 
were launched from Devonport 
dockyard by Mr. A. Moore, the 
master shipwright. The ceremony 
was performed by Miss Spencer and 
Miss Matilda Spencer, daughters 
of the Commander-in-Chief of the 
Western District, Major-General 
the Hon. Sir A. A. Spencer, K.C.B. 
The Fly and Flirt are sister gun- 
boats of 464 tons, built on lines 
supplied by Mr. E. J. Reed, Con- 
structor of the Navy. They will 
have engines of 160-horse power, 
with double screws. They are 
built on the composite principle 
of wood and iron, and, although 
much stronger than wooden ships 
of the same dimensions, will, being 
= lighter, draw less water. The 
frames are of angle iron, which is 
at intervals doubled back to back 
in connection with iron inter- 
costals, to secure strength, which 
is also obtained by longitudinal 
stringers. Ths framework is 
planked outside by two thicknesses 
of teak. The inner skin is 3in. 
thick, and is fastened with metal 
screw bolts and nuts. The outer 
skin, 2in. thick, is fastened to the 
inner skin in those parts of it 
which are unconnected with the 
ironwork by small copper bolts, 
rivetted inside on washers, similar 
to the fastenings of boats built on 
the diagonal principle. It will be 
thus observed that great precau- 
tions are taken to prevent contact 


ease, and little strain on the pump spindle, by the nse of the | by copper and iron in salt water, the effects of w ich have been 
patent multi-grooved gut driving gear. One gat (only ie used in ! so detrimental.—Zimes. 
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TO CORRESPONDENTS. 

*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
cony us to go to press at an early hour on the morning of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week. , 

** Letters intended publication must be accompanied by 
the names and addresses of the writers, not necessarily for inser- 
tion, but as an evidence of good faith. 

*.* Wecannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 

MR. SEPTIMUS MONTI, C.E.—Recetived with thanks. 

T. B. M. (Barcelona).—A letter lies at our office for this ¢ 

W. A, W.—** On Limes and Cements,” Weale's Series ; 
paper read before the Institution of Civil Engineers. 

J. B. U. (Ticonderoga). Your letter dated 29th March, 1867, was duly received, 
and we have also to acknowledge a second 1 t (20th December). The 

subscription expires February \6th, 1868. 





lent. 
“ Grant on Cements,” 





THE DARIEN CANAL. 
(To the Editor of The Engineer.) 

si,—'* B, 0. W." is completely in nubibus, The line explored by me is 
near the west end of Darien; that surveyed by M. Jules Piachat is in its 
extreme eastend. Hed M. Flachat read what I wrote about that line years 
ago he might have saved himself the trouble of surveying it, The looseness of 
his i has doubtless mystified *‘B. O. W." He calls the Tuyra 
by the obsolete name of Rio Grande, and he names the Atrato “ Fieuve du 
Darien,” although it is not in the Isthmus of Darien, but in the adjacent pro- 
E, CULLEN, 





vince of Chocd, on the continent of South America. 





BRAKE RAILS. 
(To the Editor of The Engineer) 

Si,—In my letter concerning the brake rail, inserted in your issue of last 
week, I find there is a misprint, viz., the word “‘ chain ” substituted for 
**train.” The sentence as corrected is,“ The brakes would grip this bar, and 
the pressure on them could be regulated to pull up a train in a moderately 
short space.” As this might sion much d di I would be 
obliged by your inserting this correction in your next, 8. T. P. 

Old Cotton, Norwich, 23rd December, 1867. 
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Letters relating to the adverti: ts and p g department of this paper are 
to be addressed to the publisher, MR, GEORGE LEOPOLD RICHE; all other 
letters and communications to be addressed to the Editor of THE ENGINEER, 
163, Strand, London, W.C. 
dvertisements cannot be inserted unless 
on Thursday ing in each week, The charge for four lines and under is 
three shillings ; each line afterwards, eightpence. The line averages eight words; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 


delivered before seven o'clock 


the office on the following terms paid in advance): — 
Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 


If credit be taken, an extra charge of two shillings and sizpence per annum wil 
be made, THE ENGINEER és registered for transmission a)road, 
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ENGLAND AT THE EXHIBITION OF 1867. 

In the closing week of a year which has witnessed the 
accomplishment of a great event it will not be uninstruc- 
tive to carry our thoughts back to a review of some 
of the more marked features of what has been in many 
respects the most important meeting of the industrial and 
scientific world that has ever taken place, and to estimate, 
to some extent at least, the effect that event may be ex- 
pected to produce on our own national interests. The subject 
is one whichemtist be approached with caution, for no 
other ground without the regions of religion and politics 
has been more frequently and more warmly contested than 
that on which stand the merits or demerits of Indus- 
trial exhibitions as considered in relation to the individual 
and national interests of England. We need not now 
go back to the fundamental theories bearing on the sub- 
ject, which can only be discussed in respect to the influences 
of exhibitions on the whole aggregate progress of civilisa- 
tion ; it will be quite enough if we take the narrower view 
of our own position relatively with other nations at the 
late Paris Exhibition, and consider what we have gained 

-and what we have lost by it, if, indeed, we find that we 
have either gained or lost to any very notable extent. There 
can be no doubt that the very general impression made on 
English visitors in the early part of the year was one of 
disappointment at the appearance entered by England, 
and that a cry then went forth from Englishmen, and from 
eminent Englishmen too, which gave a far more sinister 
view of our position than was found to be warranted by a 
calmer [consideration of the facts; and this very wail 
caught up in England with an avidity almost verging on 
a panic, and re-echoed on the Continent with an exultation 
subdued only by politeness, must be considered as quite 
the most unfortunate circumstance connected with the 
Exhibition so far as we are concerned. Had the early 
censors of our exhibits asked themselves before they began 
to pour forth dirges on British degeneracy how much the 
feeling of disappointment they experienced at the appear- 
ance of the English section was actually due to the small 
area of that section as compared with the French half of 
the Champ de Mars, how much was due to the necessarily 
smaller scale of the machinery and other objects coming to 
be exhibited in a foreign country as compared with the 
much larger class of exhibits possible to those who were at 
home in France, and how much was due to a decidedly 
illiberal jealousy of the marked and extraordinary advance 
in mechanicalarts all over continental Europe; andhad they 
then proceeded to inquire in how many classes of objects 
we were excelled otherwise than in mere size, they would, 
whilst doing full justice to the vigorous development that 
has taken place abroad in the last ten years, have spoken 
in far less disparaging terms of the English productions 
shown in 1867, 

Let us see for ourselves in what classes of machinery 
and engineering works we were excelled, in what we still 
had the advantage of our neighbours, and in what we 
were either poorly represented in comparison to our real 
merits, or completely neglected by the Government and by 
private exhibitors. Under the last head comes the total 
absence of all typification of civil engineering works which 
we have so frequently deplored, a want rendered the more 
manifest by the care bestowed on this subject by every 
commission except our own. ‘The unpardonable neglect of 
the numerous English firms who had aright to enter the 
lists of the nowveaur prix de Paris for well conducted and 
well regulated cmablichement is still more unaccountable, 





inasmuch as the representation of civil ais works 
could not have been effected without considerable expense, 
whereas the comparatively small cost of compiling the 
social statistics of nearly forty well conducted English 
works and factories was actually incurred, and their failure 
finally to appear in the position which foreign jurors were 
ready to accord them, was due solely to supineness on the 
part of our own executive. If we add to these the com- 
paratively trifling sin of placing such a laughing-stock as 
the unclean lighthouse scaffolding in the most prominent 
part of the English park, we have summed up the principal 
items of British default and shortcoming. 

In all the principal branches of mechanical engineering 
proper, our Exhibition, though lacking the names ofymany 
of our greatest makers, was still represented by some of 
them, and well represented by all the exhibitors; so much 
80, that, although the objects themselves were on a smaller 
scale than those sent in by our neighbours, they mani- 
fested, on the whole, a positive superiority in work- 
manship; at least an equality in design; and, if not marked 
by so much novelty ia minor expedients, they were prac- 
tically free from the numbers of what we may term 
scientific gimcracks, which result from the overstraining of 
theory amongst nations honourably before us in education, 





minded argument against the benefit for us of these gather- 
ings, ional on the danger of our teaching others to excel 
ourselves, has lost much of its force if it ever had any; 
whilst on the other hand it may be urged that the com- 
parative approach of rivals to our own standard in engi- 
neering works renders them still less desirable for us in 
proportion as they tend to bring into notice new centres of 
manufacture. It requires but little consideration, how- 
ever, to see that this objection can only be urged against 
the fact of exhibitions being held in other countries than 
our own, over which we have of course no control, and only 
goes to show that if they are to take place we must consult 
our own interest by appearing to as great advantage as pos- 
sible at them. Nor is it at all an argument against hold- 
ing exhibitions in England, for in that case we are at home 
and can with ease appear to far greater advantage than 
other countries, as was the case with France this year. We 
must consider ourselves as competing for pre-eminence in 
three distinct markets—our own at home, that of Europe 
in general, and lastly that of all the rest of the world, which 
(except the United States) isopento purchase from us or from 
any other country that can supply them better. We do not 
recognise any great danger of being extensively undersold 
in our own market, though the warnings we received from 


but still lacking experience and native mechanical talent. | time to time—such as the St. Thomas’ Hospital contract 
There can be no question whatever that our locomotives, | with Belgium for rivetted girders, delivered at £10 12s. 6d.a 
machine tools, textile and agricultural machinery, bore | ton—show that if labour and capital fail to agree the 


favourable comparison with all others, and that our one | foreigners will be upon them in an instant. 


example of marine engineering on any considerable scale 
was the gem of the Exhibition. In war material, though 
we exhibited nothing but what has been largely manufac- 
tured and constantly tested in England for some years 
back, we stood, for most of the summer, almost alone as an 
exhibiting country. The great Krupp cannon was a fine 
specimen of working in steel, but not what anyone would 
call a piece of ordnance. When, later in the year, the 
French Government came forward with heavy ordnance 
and well-built carriages that had had no existence when 
the Exhibition opened, we were fain to admire the sim- 
plicity of their breech-loading arrangement for heavy guns 
— illustrations of which we have in course of preparation— 
but we could only regard as untried armour the 
long cast iron pieces reinforced with Petin Gaudet’s 
steel, on a system which has not yet stood the 
crucial test of work. Much as there is to be said against 
many of the principles embodied in the modern Admiralty 
orthodox constructions, the model fleet which we exhibited, 
whether we take that portion of it which represented ex- 
isting types, or the not less important section which showed 
what must yet be many of the main principles of the fleet 
of the future, was far in advance of anything shown by 
other nations, and we cannot but fee) that in relation both 
to ships, guns, and armour-plating the position taken by 
England in 1867 has decidedly added to the estimation in 
which she was previously held as an European power. If, 
however, in the many important branches of engineering 
manufacture just quoted we have reason to feel satistied 
with the position we occupy, there are other pro- 
cesses and many developments of thought in which we 
are as unquestionably outstripped in France and Ger- 
many, In copper-workfing of every kind, with the ex- 
ception perhaps of the purity of the metal itself, the 
French excel us. No one can doubt this who examined the 
group of trophies in this metal on the French side close to 
the grand entrance, and French handicraft in this respect 
may be said to have culminated at the Exhibition in the 
beautiful hydraulic moulding process of M. E. Florange. In 
rope-making, whether of wire or hemp, there were no 
samples in the English department equal to many of the 
French displays, and singularly enough in all that apper- 
tains to coal mining we were quite unrepresented at the 
Exhibition, whilst in this respect both French and Belgian 
firms sent engines and machinery which could not have 
been excelled if the greatest English owners had sent their 
newest plant. This is one of the instances in which a trade 
special to England has been copied, in some details im- 
proved upon, and is now for all purposes of continental 
demand seated in France and Belgium. Passing on to the 
more scientific branches of the engineer's profession, and 
even into the domain of the chemist, we find a more 
fertile ingenuity in electrical and optical instruments, 
although we have grander achievements to boast 
of than any other nation in the latter, as well as in the early 
history of telegraphy; and the manufacture of English 
glass for lenses, &c., has been improved from past in- 
feriority to present superiority over that of French pro- 
duction. In large specimens of forgings the French were 
singularly profuse, and we in the Exhibition showed a 
marked ) HF rroeee : amatter to be regretted, for although 
some French and Belgian works have of late years accom- 
plished splendid forgings, there is no comparison between 
the manufacturing power of England in this respect and 
that of all the rest of Europe combined. We are, how- 
ever, excelled in the number and variety of the rolled sec- 
tions turned out on the Continent, which arises solely from 
the much more liberal use made of iron for building pur- 
poses abroad than with us. In original inventions, 
whether in principle or detail, England and the rest of 
Europe are — | to acknowledge that they have been 
altogether surpassed at the French Exhibition by the 
United States, notwithstanding the comparatively small 
number of her exhibitors, and the immense cost of 
her machinery productions, consequent on a dearness 
of labour, entailed by a system of laws falsely sup- 
posed to promote her development as a manufacturing 
country, but really tending to do so only inasmuch as they 
render it imperative on the manufacturer to become inde- 
pendent to the greatest possible extent of manual labour. 

Having compared, to some extent, our own position 
with that of the principal exhibiting nations, we may now 
be a little better able to speculate on the tangible results, 
whether favourable to England or otherwise, of the Inter- 
national Exhibition, and the position taken at it by our 
own country. 

Inasmuch as the distance between the productions of 
—— geen and those of other nations has lessened since 1862, 
and greatly diminished since 185], the rather narrow- 





It cannot be 
denied that the European market is passing from us. It 
must do so in the natural course of development, for most 
of the leading nations ss sufficient resources for their 
own requirements, whilst we cannot blame, but must 
praise them for the energy they have displayed in their 
application, and in compensating comparative mechanical 
inaptitude by superior education. It is therefore in sup- 
plying the new countries of the world that there 
exists almost the only field in which we can come into 
competition with them or they with us; and it is 
upon this trade that the influence of exhibitions will 
be felt by England for better or for worse, and if the 
resources in raw material of Belgium and France were 
greater than they are, or the geographical position of 
Germany more favourable to transatlantic trade, a far 
greater importance would attach to these great shows, in 
which we should then cease to have the grand advantage 
of comparatively illimitable capabilities of production 
which we now possess. As it is, however, they are 2 species 
of commercial agency which we cannot afford to despise. 
If other nations will hold exhibitions we must appear at 
them, and until France and Belgium have reached the 
full limit of their productive power it might be unwise for 
us, because these universal fairsare somewhat hackneyedand 
entail an immense amount of trou ble and expense, to deny 
ourselves the advantage of having them at distant intervals 
at home, where it will be a long time, we trust, ere we 
shall be obliged to acknowledge ourselves excelled. 


RAILS. 
Norurne will show more clearly the unfairness, not to 
say dishonesty, of the arguments used by the steel-at-any- 
price party, than a careful examination of their statements, 


It has, for example, been asserted that steel rails have 


worn out from five to fifteen iron rails; and the assertion 


| has been received by incautious individuals as a valuable 


illustration of the great superiority of steel over iron. We 
do not for a moment question that a steel rail has worn out 
ten iron rails; but at this point our faith stops. We 
accept the statement as giving accurately the results of 
certain experiments, but we refuse to accept the deductions 
which have been drawn from the circumstance by steel 
makers. Either the results of these trials, and of similar 
experiments, convey a great scientific and commercial 
truth or they do not. If they do they possess much value ; 
if they do not they possess no value whatever. Very few 
experiments can be made under any circumstances which 
do not require explanation or elucidation in order that the 
results may deserve to be regarded as exponents of truth ; 
and men who love science for her own sake are very careful 
in recording the results of practical investigations of 
theoretical problems to supply such information as may be 
requisite to prevent those to whom their tale is told from 
being in any way misled by false appearances. Unfortu- 
nately for themselves and their cause this is just the course 
which the steel party obstinately refuse to adopt. They 
will not tell the whole truth. Ro much as they think is 
sufficient to guard them against the imputation of wresting 
facts in order to mislead, they supply freely enough ; but 
the full history and particulars of those experiments on 
which they found their arguments are never stated with 
that candour which is so essential a characteristic of the 
men who really love practical science for her own sake. 
Thus when we come to examine the assertion that a steel 
rail has out-lasted five, ten, or more iron rails, we see how 
little we are helped bysuch experiments to arrive at a justcon- 
clusion as to the relative meritsof the twomaterials. It is im- 
possible to consider the question of steel versus iron track 
apart from thecomparative costand quality of the bars repre- 
senting the two materials; this is just the point on which 
everything turns, and the steel maker shuts his mouth, 
His statement is baldly, “there was a steel rail which 
lived longer than ten iron rails—ergo, steel is ten times 
better than iron.” Ask him what the steel rail cost? ask 
him how the ten iron rails were made ? and what they cost 
per ton, and you are received with a frigid silence.* Yet 
he is audacious enough to imagine that men who, like 
ourselves, really seek the truth, and nothing but the truth, 
will tacitly accept experiments of the most important 
details of which nothing is known, as conclusive evidence 
in favour of a new material. For anything to be 
found in the published particulars of such experi 
ments the ten iron might in the end have proved 
cheaper and better than the steel rails. Until the 
cost of the materials tested is accurately known no engi- 
* As a further proof—should one be wanted—of the accuracy of these state- 
ments, we may point out that Mr. Ashcroft, of the South Eastern, has recently 
published some extracts from the results of his tests under the monkey of steel 


and iron rails, which are of no value whatever to engineers, ag not one sy! 
is said as to the relative cost of the various samples tried, 
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neer who has the interest of the company which he repre- 
sents at heart will dream of accepting the results of any 
test as being conclusive, or even approximately valuable, 
evidence, fur or against either steel or iron. How are we 
to know that any of the rails experimented upon are 
really representative in the proper sense of the term? It 
is, unfortunately, but too well known that iron rails which 
are hardly, if at all, superior to cast iron, either in quality 
or cost, are in the market, and can be had in quantity 
almost at a moment's notice. We know also that iron- 
masters, worn out by the demands made on them for 
cheaper and cheaper ‘rails, and grown careless as to the 
maintenance of reputations which no longer promoted 
their prosperity, have turned anything which could be 
called wrought iron out of their works in the shape of 
railway bars without caring whether they lasted a month 
or ten years. Against this rubbish the very best steel bars 
which can be got, costing no one will ever know how 
much—probably not even the makers—is brought into 
competition, aud the world is called upon to hold up its 
hands in admiration. It is useless to attempt to prove 
that the iron rails which have been cited as representing 
what the ironmasters can do were of even moderately 
good quality. ‘The advocates of steel cannot deny that good 
iron rails will last under heavy main line tratlic for 
twenty years, and even more. . Denial is impossible, 
because rails are still down and doing their duty well 
which were laid in A steel rail ten times better 
than one of these should last 200 years! We could point 
out iron rails which have been down for ten years close to 
London, on one of the most heavily worked lines in the 
kingdom, and which are not yet wornout. A steel rail ten 
times better than one of these should last 100 years! Who, 
among the steel party, will venture to come forward and 
assert that a Bessemer rail can be made for £13 per ton 
which wiill last under similar traffic for a century? The thing 
is simply impossible, and the fact that it is soshows that the 
ten rails which have been cited were of very inferior 
quality; and they failed, beyond question, not by being 
worn out, but by being crushed out, the probability being 
that, had a really good iron rail been put down, the steel 
rail, side by side, would have been found to possess no 
appreciable advantage, at least no advantage worth the 
additional cost. 

A certain amount of confusion exists, especially among 
railway directors and shareholders—the men most inter- 
ested—as to the meaning of the words ‘worn out’ as 
applied to a rail. ‘There are two ways in which a rail may 
ordinarily be rendered unfit for service. In the first place 
the table may be gradually abraded until it becomes so 
thin that it no ) longer imparts the requisite stiffness to the 
bar regarded as a girder. In the second place the rail may 
be destroyed by the sides of the table splitting away from 
the vertical we iL: and this last is just the way in which a 
bad iron rail does, and a bad steel rail does not fail. The 
latter breaks without warning, but it does not lose weight 
very eg nor do we find steel rails with hollows pounded 
= them by the lurching of heavy engines—though of a 
bright dry morning we may see the sleepers g glittering with 
scales ground off them on every curve. Beyond this we 
are at a loss to know what advantage steel possesses 
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over iron. No engineer in his senses would venture 
to put down a steel rail of lighter scantling than 
he would adopt when using good iron; therefore the 


tensile strength, popular! y regardea as a charac- 

teristic of steel, cannot be taken advantage of. Neither is 
anything to be gained from the h: urdness which may be 
imparted to steel. Hard rails cannot be used, because 
they are admitted to be brittle and unsafe by all parties 
alike. Thus, after everything has been said, Bessemer 
rails are little more than good iron; and the further they 

depart in their character from good iron the less trust- 
worthy and valuable do they become. Their great merit 
lies in the fact that, unless they break, they will not other- 
wise give way until they are fairly worn out. Crushed out 
they cannot be, and this is simply a result of their homo- 
geneity of quality. We are speaking now, he it observed, 
of really zoud steel rails, and these we do not believe can 
be sold at a fair profit at much less than £15 or £16 per 
ton, including royalty, and neither perfect homogeneity, nor, 
indeed, ulmost any other good or trustworthy quality, 

can be foundin ches apsteelany more than in cheap iron. But 
this homogeneity of quality is not peculiar to Bessemer metal. 
Marshall’siron, worthsome £26 per ton, possesses the quality 
in as high a degree as any Bessemer metal we have ever 
seen which deserved the name of steel. Then wehave 
Bowling, Lowmoor, and Lord Ward’s irons, all admirably 
tenacious and homogeneous, From such materials as these 
rails could be made superior to anything which can now be 
had in the way of low-priced Bessemer steel. But even 
fairly good brands of Welsh, Statiordshire, or Yorkshire 
iron can by judicious treatment be converted into rails 
which will leave nothing to be desired; and it is worth 
bearing in mind that the iron rail will always have in its 
favour some £2 per ton, representing royalty saved as 
compared with steel. Thus in point of fact an iron rail 
costing £11 per ton should represent the expenditure of 
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just the same sum in alt 4 malls profits, raising 
the ore, fuel, rolling, &c. &e., as a Bessemer rail cost- 
ing some £13 per ton. We must disclaim any intention 
of criticising Mr. Bessemer’s relations with his licensees. 


They are no affairs of ours, and no man better deserves 
an adequate reward for his services. We allude to the 
question, indeed, reluctantly, finding our excuse in the 
impossibility of passing it over in absolute silence, telling, 
as it does, against steel rails to a very cons siderable extent. 
By selecting suitable iron for the upper and lower tables, 
sufficiently worked to be tolerably clean, and by cross 
piling judiciously, any ironmaster can produce rails now as 
good as those made twenty or thirty years ago, and probably 
much better. It remains for the steel maker to prove that 
he can produce a steel rail more economical in the long run. 

Iron rails are held in low esteem just now by those who 
do not care to look below the surface of things, and for 
this fact it would be unfair to blame engineers or railway 
companies altogether. It cannot be disputed that iron- 
masters have been extremely negligent, and resting satis- 














fied that ‘theyo could never meet with competition from 
outsiders, have taken no thought to keep outsiders out. 
They have made villanous rails—dear at any price—when 
low-priced rails were ordered, and they have not taken 
sufficient care to supply rails of uniformly good quality 
when a fair price was paid. But it would be untair to 
attribute to iron as a consequence, defects as a material 
for railway tracks which it does not really exhibit. We 
believe that under existing circumstances it will be found 
more economical to buy good iron rails than ordinary 
Bessemer rails ; and we cannot think that Bessemer steel 
can possess any peculiar advantage over iron, simply 
because those qualities in which it ditters most widely from 
iron, such as hardness, are those of which we dare not 
avail ourselves; but it must not be forgotten that Bessemer 
bars must be cheaper in the long run, all things considered, 
than iron at £5 or £6 perton. For the rest, when it can be 
proved that Bessemer rails possess qualities which cannot 
be imparted at the same price to iron—in other words, 
when it can be shown that the Bessemer process is the 
cheapest and best by which pig iron can be converted into 
railway bars, and that the bars so made are superior to all 
other bars costing the same sum, we shall advocate the 
general use of steel rails. Until then we must continue to 
hold that Bessemer rails possess no peculiar advantages 
which should induce engineers to abandon the use of iron 
in their favour, or should lead ironmasters to doubt their 
own powers of producing an article capable of competing 
in durability with steel. 
MR. SEELY AND THE ADMIRALTY. 

More than one-half of the heavy taxation of this 
country goes to navy and army expenditure; in other 
words, millions are annually spent by one of the most 
inefiicient and illogically-constituted bodies ever known. 
Though engineers have made maritime warfare a branch 
of engineering the scientific branch of the service 
utterly without representation at a board constituted of 
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naval officers possibly more or less fit to tight an old | 


wooden sailing ship. This fact is correctly or incorrectly 
regarded in some quarters as being suflicient to account 


for our continual wasteful reconstructions of navies, 
and it is all the more important that Admiralty 
doings should be criticised by the engineering public. The 


worthy old admirals of Whitehall have treated engineers 
in just the same way as the doctors. Until quite lately 
there was no such thing a3 a modern medicine chest in the 
service; the use of quinine was ignored in the Admiralty 
pharmacopeeia, and the surgeons, instructed according to 
modern methods, did not ever know the use 
many of the obsolete medicines of the official medi 
chests of the navy. Time will show whether | 
liament, reformed or not, will correct sapping 
the very vitals of the country. Administrative reform 
in this direction is certainly not to be expected from 
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abuses 


any parliamentary bagman fishing for fat Admiralty 
contracts. The hopes of his admirers are centered in the 


member for Lincoln. At the beginning of last session Mr. 
Seely moved the resolution that “ in the opinion of this 
House the control and management of the dockyards are 
ineflicient, and that this ineiticiency may be attributed to 
the following causes :—First, the constitution of the Board 
of Admiralty; second, the defective organisation of the 
subordinate departments; and third, the want of clear and 
well-defined responsibility. ‘To illustrate this resolution Mr. 
Seely, with much appropriateness, quoted the evidence of 
John Pakington when an ex-First Lord as to Admiralty ad- 
ministration. Whether owing to the natural frankness of 
Sir John, or whether he was really taken aback with the 
force of his own evidence, the then First Lord acknow- 
ledged that he had once admitted, in the words of the 
resolution, that the administration of the navy was waste- 
ful and extravagant. In fact, using his very words, he 
promised that, “ entertaining these views, he should feel 
it his duty, should he remain in his present position during 
the recess, to submit to his colleagues in the Cabinet a 
measure for the reform of the Admiralty.” Accordingly, 
this verbal concession being considered satisfactory, the 
House did not proceed to a “division, the point having, in 

fact, been conceded. At the same time Sir John facetiously 
criticised some of Mr. Seely’s figures as mere exag 
tions—such as the cost of ships, and the subsequent cost of 








repairs exceeding the original cost of construction. He 
also objected to the statement that £170,000 over and 


above the market value had been paid for anchors under a 
contract existing since 1842, Now, as we happen tc know 
that all Mr. Seely’s figures have been based on ofiicial 
documents, it is possible that the coming session will 


witness a confirmation of all the statements made this 
year. On the 10th of March next Mr. Seely will again 
move the resolution we have quoted above. 

We feel all the more certain of this from the course of 


events subsequent to this parliamentary passage of arms. 
We understand that on the publication of this debate on 
the following morning the consternation of the Admiralty 
officials was great. They complained that the department 
had been surrendered at discretion to its parliamentary 
enemies, and thus standing—to adopt the very expression 
used on the occasion by a high official—“like criminals 
with ropes round their necks,” the business of the depart- 
ment could not proceed. In the face of this official emeute 
something had to be done. Accordingly the world wit- 
nessed that wonderful reconstruction by the transla- 
tion of the navy to the War Office. It was—out Sir John; 
enter Mr. H. L. Corry, the present First Lord and shining 
light at the board. With this change, peace and quiet 
reigning once more over the Whitehall chaos, the official mind 
subsided into its normal complacency. But it was soon dis- 
turbed by the indefatigable member for Lincoln, who 
asked Mr. Corry whether it was his intention to fulfil the 
promise made to the House by his predecessor in office to 
submit to the Cabinet the promised reform of the Admi- 
ralty. We noticed that this intended question appeared 
for several successive days on the notices of motion, and 
we innocently supposed that there was a little practical 
difficulty accounting for this delay. But, after consider- 
able delay and shutiling, the answer extracted from Mr, 





Corry was clair 4 to the effect that ae had vet so short a 
time in oflice that he could not answer the question. It 
therefore comes to this, that, what with one First Lord 
having too much experience and the second too little, the 
reform of the Admiralty was staved off for another session. 

With our best wishes for his success, Mr. Seely will 
therefore move, on the 18th of February next, that, in the 
matter of “ Admiralty moneys and accounts, a select com- 
mittee be formed to inquire and report—Firstly, as to the 
application of moneys voted by Parliament for the use of 
the Admiralty; and, secondly, as to the accounts of the 
departments, and more especially as to the method in 
which they should be prepared for presentation to this 
House.” 
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1 Metallurgy of Gold and Silver. By J. Antucvr 


The Mining an 


Puitirs, Mining Engineer. E. and I’. N. Spon. 
[First Notice. } 
Gotp is one of the very few metals which occur in the 
metallic state in the mineral kingdom. What is called 


native gold, however, is very rarely, if ever, the pure metal, 
but its alloy, with a certain amount of silver, analysis 
showing the proportion of the latter metal to vary from a 
half to 40 per cent., according to the locality of the speci- 
men. No atomic relation, therefore, appears to exist be- 
tween the quantities of the components of the alloy. The 
Australian product is, as a rule, richer in the more precious 
metal —_ that from the gold-fields of California. The 
nugg i of gold that have been loosened from 
their gangue by the action of water, are seldom of any 
great size; the largest ever found was the Sarah Sands, of 
Australian origin, which weighed troy pounds, 
Perhaps, however, the most interesting specimen,that has 
ever been dis scovered, and which has happily been saved 
from the pot of the smelter, is the beautifully crystallised 
Latrobe omeapel in the British Museum. By far the larger 
portion of the supply of this metal, however, takes the 
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| form of flakes, spangles, and granules of diminutive size 














disseminated through veins of quartz, which traverse the 
shales of the pi ular It seems the presence 
of the noble metal in these slaty in way 
connected with the changes that ei agencies have 
wrought upon them during the time that has elapeed 
ered deposit, for it has been observed that thos 
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beds that have been broken through by | lutonic power, or 
tilted up or me tan iorphosed, are more highly auriferous 
than the strata whi ch retain th 1ormal seegex Sir Rt. 
Murchison, from his observations in the Ural Mountains, 
and that ‘of geologists in most of the gold-fields of the 
world, considered the most hi - auriferous rocks to belong 
to the silurian age. Iti to find, however, that 
1 the irnmediate neig ie of th chief gold 
peed veins of the i a number of fossils 
belonging to the ooliti To the oft-recurring 
qu ) Does the yield of auriferous quartz diminish as 
we ad ul vertically ’—Mr. Phillips answers that the 
latest 1 ts of mining tence go to show that if 
falling-otf exist at all it ; | tically to nothing at 
the depths to which min rations have at prese nt 
been carried. The erroneous notion doubtless arose from the 
fact that in sovae localities where the out-cropping auriferous 
rocks have been subjected to the “ weathering ” influences 
of the atmosphere an accumulation of th ld has been 
observed in tre at present existing surface layer; the sub- 
lying strata, however, are erally found to possess a 
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of air and water vold-bear r throughout vast 
ages, during | en their disintegrating powers were 
doubtless enhance ya more elevated temperature than 
that which has 1 in h ‘ic time had the 
effect of loosening the noble metal fro primeval bed, 
and it is from the resulting detrit at the author 
estimates at least -thirds of th f commerce is 
derived. Eut for the aid thus render water the 
greater portion of the gold now procui digging and 
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In his des ription of the gold-fields of Old World 
our author has devoted some space to the yield of the 
British Islands in former times. At Lead Hil! s, in Scot- 
land, gold-washing was extensively carried on during the 


the latter 














reigns of James LV. and V., and in t monarch’s 
time £100,000 sterling were collected. Gold digging was 
carried on in the Wicklow mountains at the end of 
the last century, and one nugget weighing. twenty- 
two ounces dis peson England seems to have been 
less productive; 1 ntion might have been made, however, 
of the large find of the pre ‘ious metal at Combmartin, in 
Devon, in the reign of Edward III. Those of North Wales 
are the only British gold diggings at present in operation, 
and had aeons . 2 up to Ap ril of last vear, 12,800 ounces. 


the continental rivers are still washed 
profi t: and in the case of the gok len 


The sands of fa: of 
for gold, but with ‘little 


‘ rn 
Rhine the washers only mi ke abo ut two francs a day. The 
yield of the gold mines of the Ural and in Siberia reached 
its maximum in 1847, and has amounted during the 


present century to upwards of a million and a-half troy 
pounds, the washing machinery being so perfect that 
material containing ouly 000006 per cent. can be profitably 

worked. In the Austrian empire the mines of Transyl- 
vania and Hungary are the most valuable, having yie Ided 
upwards of 5000 troy pounds of gold in 1865; the Hun- 
garian mines have been worked without intermission since 
the eighth century. Travellin: eastward from our con- 
tinent we find many , gold bearing districts in Asia, thongh 
few that still call for special remark; in Borneo the wash- 





ings, chiefly cond lucted by Chinese, are very productive, 
yielding one million pounds | worth of gold annually. 


‘Africa, whence most of the gold possesae 1d by the ancients 
came, has two rich districts, ‘Bambouk and Kordofan, and 
is computed to produce about 4000 pounds weight of 
metal per annum. 

The gold mines of the United States are next conside red, 
The Atlantic gold-fields appear to be of a very ¥ variable 
character, and their yield has long since been decreasing. 
One of the most remarkable finds of metal in the Appala- 
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chian gold-fields is that of the Dorn Mine in South y for the abrasion of our shirt Satie 
spac e of ei ghte en months in | batteries, 


Carolina, where, during the s 
rene Me amount of gol d equal in value to 300,000 dollars, 
is stated to have been obtained by the aid of a‘ bilian 
mill, from an opening 300ft. in length, 12ft. deep, and 15ft. 
wide. Such rich deposits cannot be expected to be con- 
tinuous, and it is not surprising that in 1854 the yi ld of 
this prope rty began to decrease! The along the 
Atlantic shore have been far surpassed in richues those 
discovered in 1848 on the Pacific coast, aud of these our 
author gives a very full description from his own personal 
observations. 
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The existence of gold in California was known in 1843; 
it was five years afterwards, however, that the great 
dis y of the precious metai took place, and th rush 
of adventurers to the Pacific shore began. A saw-mull 


was built in that year on the American Kiver, in El Dorado 


















































County, and whilst setting it in action a number ol 
glittering particles were noticed the water rushing 
through the tail-race. The news of this « very « | 
not be k spt a secret, San Francisco wa OL chaptied Of 
its inhabitants; before four months had issed fou 
thousand people were at work at the new diggings, and by 
the end of the following year, 1849, about f u bs of 
dollars’ worth of gold had been collected Mir, Phillips 
gives adetailed account of the chief gold-tields of this region, 
aud amongst the more curious forms of de} t h 
records is one at Table Mountain, in Tuolumne county 

Here the metal is found in a thick um of tertiary gravel 
which is capped with a thick bed of basaltic la lo 
reach the under surface of the auriferous de} nnel 
having a vel slight a to enable them to « y oll th 
water, : driven thro the underlying 1 till th 
“ pay gra l reache - “Th Maine i ry i ici V 
ni imeuced October, 155 wd con i 1, 156 
at a cost Bf £9500, It ist ve Oped th thi il, Wiel 
reached, w found worthy of its nar uid re 
enormot I ur 

! Nova i the yield o 1 isi g 
th ] I ! of th nin ] ‘ ! COL y 
WwW ihe t l ( ta claluis it Vel 
limite ha reatly retarded the mun {i this metal 
it Wave i horizontal bed of aurifero | very 
curious rugated st ture | found lying 

m i ul Lika Phi t cu 
- i | biffcre irom al i 
where pre uti pl I s (Ul 
small Lid , L end Of 
tha f Bb h ( as | 
| | he considers ti revion t l from 

125,000 150 ¢ fm per ar 

\\V ) 1 ( i ‘ 

V eV i } ] ne 
i | I i i il 
‘ i il ‘ ‘ I ol I 

i f ¢ nt S in t ve | | i 
‘ f ! ‘ ! 

we i » viel til pl ( l hi 1 
of \ ! he i t ( ¥ th 
i I ied upt the ¢ 1 ies i 
t I i vren I } { ( i l 
‘ i ‘ ethadald i i il uli 
o lly S0s. per ton, has be i it 4. 
thei illow q \ to be suce rked 
Wik I hither ] ( ] i hu s ol 
the rock is extrer uneq \ ! t | 

| 1 With iY dwt, le vl ’ ( t il i 

tl we 1 Min g wii ol 

l ‘ i a Ot a | uri I i 4 Lielba 
from which 266 « per ton 0 In 1 ) 

thea re 17 > tin employed it t and 

their la rs were aid by 4u1 un ¢ equal to 

SOU DO! power, D a 0 MACH v ‘ t y wit 
and ho | € The wa or a pro] | ot Wat 
has been a serious drawback to tli iv of t Lustira 
lian n id the local Government have from tin 
to i sums to alley this dit Passing 
by the description « remaining gold ‘ al 
asla ( n to a very inte I i of the j} poruon | 
produ essed in percentage of the « £ - 
tield the wor in whieh it is found tl » « 
forni lded 37°5 per cent. Lustral 27 iiussia, 

12-4; New Zealand, 7°4; Mexico and S$ Amer Gl 
and British Columbi 21, &c. 

Gold mines ar sentially of i k } rn 

t Whi is understood th wherein W mci Lot i 
disseminated through clay, earth, and grave veil 
mines, Where it occurs embedded in quart fn tl rl 
case the operations for extracting the gold from t g 
dir are for the most part confined to \ i nd th 
variou ns apparatus U L fe ‘the pur} , irom th 
pan ie cradle, and the tom, which h n almost 
fallen into d to the puddling box, chiefly employ 

Australia, und the sluice box, principally used by tle 
Caliiorman miners, as well as the means ¢ ed 

BULp} ig the machines ith water, ‘ crib b 

Mr. Phillips with great clearness, ill ition 

inserted in this chapter are « care that i 

but too seldom bestowed on this nt of En h 

scientific works, 

lu quartz mining the process of washing pre 1] 
those of crushing and stamping, and combined w that 
of amalgamation, and it is in t} and 

mical c: rrying out of thes ope i of th 

engineer is of especial value. Of 





din this field we have a suc 


plishe 





before us, First we have that primitive engine, th 
the dulness and monotony of action of 1 on 
would think, suffice to drive even a i 
despair, A more cheerful appearance 15 presente 
hilian mill, where, in place “of along block of st 
find a vertical runner, similar to that us: in 
grinding works, going its eternal round. These, however, 


have.to a great extent been supplanted by the stamping 
mill, a machine v very similar to that previously use “l toi 
crushing lead and tin ores, and more recently introduced 
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These 
in their various forms, with their 
ain: igamato rs, are described by the aid of plans 


stamp | 
attendant 
drawn to 


scale. 1 
In the Hungarian mines the gold occurs in association 
with sulphides of lead, iron, and silver, the mechanical 





means adopted for the separation of which previou to | 
amalgamation being peculiar to thé district. Mr. Phillips | 
states that he obtained his desc rip ytion of the process from | 
a paper that was published twenty years ago; it would 
have been vé ry desirable to gather more recent informa- 
tion on the subject. In Brazil, at the Morro Velho mines, 
pyrites is the principal associated sulphide, and contains 
about an ounce and a-half of gold per ton. ‘Lhe washing 








of the reduced ore in this case is of a very complicated | 
batu The subsequent amalgamation of the concentrated | 
ore is conducted in barrels rotating on an horiz mntal axis. 
I'o the account of this method some very clear plans, drawn 
to scale, of the amalgamators, have been appended 

Of the advantages derived from the use of Crookes’ | 
sodium amalgam Mr. Phillips has but little to tell. us. | 
W hen he left 4 ulifornia a year since 








not been genera adopted, an inde 


uivantage: 





claims vo super! 







































































rated at hom We might 
that the en ployment oO | 
hands would be beset with | 
m 
With a comp chapter on the as | 
nd gold bullion, in illustrating wi 
etch OF ani la night, 
ul sore tee i vy a ’ 
tools, fui vessels, made use of by the analys ir. 
Philli prin the Urst portion of his ubject to a ¢ clu 
on 
i umber of a new railway guide has just mad 3 | 
and should excite interest b its intrin 
. ih being he dvent of wi S dé I | 
) less to a Vv orous perennial. As sh 
the new cuide 1s for “ London,” and its information 
relates to all the trains, outwardsand inwards, between the | 
t polis and all parts of the United Kingdom, with | 
Inhat l ts of steamers for London pe . 1} i 
Li 1eW contains several other alphabetica I 7 
i I a@ nov character, Which wul I itl) 
nmand of the mass of information 1t embraces, \ s | 
! hin beau fully-cl ar lett press and Lia i 
word, whether in fall or ontracted, and every figure being | 
legible and distin ‘Lhe littl rk i iu ) 
Wm s of London and jlts envi 3— ‘ al ged 
I we admirably executed, and each mo in 
F iivalent for the price of the whol 
METROPOLITAN BOAI WO! 
) t l y engineers’ depat v 
! ra ve cuted ve s to upwards oO ),UUU, Vv 
‘ la lit or a disagreement with one of iis v s 
‘ c Cu OY Cc ld 8. is i 
r oun +e I it i t w 
< not uo ) iniortu or ¢t 
t or tte, CLE I 8 
iM 1 l the chier ¢ eer 18 to ii a 
8 ln ; but the assistants in t é 
‘ » areas a staff unequalled in England pride 
1 i ir priv mover; hence everyti 5 ] 
t ] i vel y what they payfor, **« 1 , 
Chet summary will givesome ideaof the vastnessan ul y 
ks to be des i and superinte! iby this depurtime 
\ ‘ two miles of sewer lition to several } ) 
1 gba ns, have been constructe the dra e of ili sq 
of the metropolis, where not less than three millions of s« uls 
i wage of that part of the area which lies on the north 
1 of t and which is intercepted daily in its passag 
OV is the vunts at present to about 10,000,000, and 
t« to about 4,000,000 cubic feet. Th 
yw ls only o remaining to be con 
mplcte the main intercepting scheme. This sewer 
designed for tu s the sewage directly from an area of about eleven 
re Iso intended to form the main outlet for the 
estel istric ich comprises about fourteen square miles. 
‘he area of the latter district is so low that its sewage will have to 
be lifted a height of 173ft into the low level sewer Those portions 
f the sev unfinished are the western extension from West- 
minster Bridge to Cremorne New-road, and the part which 
extends § Ir¢ the ern end of the Tem] e to Tower 
Between Wes aster Bridge and the Temmpie it 
structed in connection with the Thames Embankmer 
western portion, however, remains in abeyance, it ! 
tion of the vard of Works to construct the Pp 0 
tween Batter Bridge and Chelsea Hospital in conn 
the proposed embankment of the river at Chelsea, the bill ior which 
is to be brought forward this session of Parliament. The construc- 
h of the re ning portion of this se wer, irom the east 
tremity to Tower Hull, has up to the present time been def 
nee of the failure of the Metropolitan District Railway 
( » commence their works. ie Abbey Mills 

















io details of which were so fully illustrated in 
INSER a few weeks since, that we here merely quote par 
report. ‘* For the construction and erection of the er 
machinery, the board accepted the tender of Messrs. Rothwell and 
Co. for the sum of £54,570. The whole of the sixteen boilers have 
»w been placed in their respective positions and built in with the 
tilues, and the other works are in a very advanced state. About 
our-fitths of the ironwork necessary for completing the engines, 
pumps, &c., are upon the ground and the works are proceeding 
with the utmost despatch. The estimated value of the whole of 





that upon 
r Hill to the 


and bedded, and of 
From Tow 


low lk 


machinery permanently fitted 
ground tw the present date is £45,000. 
Abbey Mills pumping station, the northern 






vel 








le ted, except about 300ft. which is to cross beneat 
ion Railway ; and even this piece has been lat 
» total length of the main lin e of sewer just referre 
Homerton and Isle of Dogs branches, wiil be about y 
ength, and will vary in diameter from 4ft. to 10jft 


Homerton branch is completed, and that from the Isle of Dogs in 
It was originally int« nded to construct this | l 
branch along the land immediately adjacent to the river, 
consequence of the formation of railroads tothe East and Wes 
Docks, it became necessary to carry the line at a deeper level 
the foreshore of the river. ‘This alteration consider ably « 
the works, and like many other alterations arising from 
causes, has added most materially to the expense of the m 
age works. ‘Thecontracts for the whole of the eastern portion 
the sewer and its two branches were taken by Mr. W. Webster for 
the enm of £308,700. Pending 





progress. 
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the construction of the western 





portion of the lew level sewer, the continuous discharge of the 





sewage of the western districts above 


wrovided for by a temporary station near Cremor 
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u con 


will veyed 
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Mus discharge eventually ve 
a pumping station to be erected near the outlet of the Grosvenor 
Canal at Pimlico, the land for has been chased, 
Amongst the works on the north side of th sues We find the 
level sewer Which commences at ud passes 
thro igh Kentish ‘'own, Holl Stoke Newmyion and Hackney 
to a junction with the midadl l sewer at Oid Ford, Bow. It 
is about seven miles in lengt! nd dra n ea of ten square 
miles. It intercepts the sewage of Hampst« part of Kentish 
Town, Highgate, Holloway, Hackney, Clapton, and Stoke 
Newington; its cost, including compensatious, w £196,504. 
The penstock chamber is connected with the high level sewer at 
its junction with the lle level \ t Oia Ford, Bow, and 
contains appliances liverting the sewa into either of the 
three channels which form the « neewent of the outfail 
sewer. The middie level sewe1 it nil nd a-half miles in 
length, and intercepts the drain of a densely-inhabited area of 
about seventeen and a-hailf squat 1 lt commences at 
Kensal Green, and pa s then to with the high 
level sewer at the penst chau t bow H branch wer, 
about two miles lm i, hb mg Piccadilly, 
thi h Leicester-squar é ) King’s-road, 
Gray's-inn-road; the to c t i v and 
branches belng Jwodd, “5. A a of the W erm 
di n takes in Fuli Cb i ton, is gton, Slep- 
he Bush, H ith vd ‘ nd is about four- 
teen are mules In ext or Cn V line bout 
thr tiles and nm Chiswick and 
ends at Cremorn his lin be eventually extended 
to l 0 i I co. le F uilam branch, 
one mile 72UIt s al ain Bri 2 joins 
he Un ick il ot r i, in addition to these 
lines are mu 1 branches, W 1 scut discharge mmto a 
reservoir at xe tem] y ] 1 near Cremorne 
Garde i cost o e was £55 he Acton 
sewer runs aiong the Ux e-1 , Irom & brook, at 
W ormw l Scruv to the ( iter’s ¢ at Royal- 
crescent, Nott i ngt < a é out- 
Tall 1 1 iba f al t surrounding 
leve ] is « l over und rivers, railways, 
8 ud I means of verts. I 
u sat the } c ai ¢ J , and 
th new put J n 1 at 5 » i il thence 
to the ‘ bb ( < of £049,700. 
A it cre < lreservolr, the 
h of t be It i most entirely 
LDOVE i i and is covered by 
anembanku y yve the crown of the 
arc . < cost of £172,00U. Lhe 
V 8 « Ss < iu Lie bigh 
i sewer, W is i ind i, ¢ nces at 
i as @ n ) ul U r drali an 
ar oi a it 2U squar ilies, Uciu pouting, d Ciap- 
i Vulwie 4 Peckhali, sory i, Syden- 
L } or Greeny i i $ n New- 
c road, near t st i i rhe branch 
8 long i ) ry bi from this 
sew D ich -o to hi ¥ , and the other to 
the ¢ 1 Palac ihe ¢ of tie y aud branches was 
£254,! ow Vv se we ari icy, Dattersea, Nine 
Elins, Laml New mS 1 j sdsey, Re rhithe, 
nd Veptic c < ZU 8 re . dts 
i vu t ul V up to 
( t 2 ) i i anch of 
ta i el Ww i « im itl i aud «= eX" 
un Mh t , to s t » to St. 
J I b a it W c i cost 
Res Se 4 l Veptiord i tuate 
by t l ( cre i clo ) ( railway 
’ cost of it I n , pad ru ul the 
‘ it i ian tac it £25,v0v, Lhe 
« veys 8 t Gi iW nd Wool- 
» 4 Ve ht, int l al seven 
in: L A i v al it ioWw- 
level r JU,0U0 x ‘ vage daily, which, until 
its f ¢ es betw \ wth and 
W oolw A co ( id 1d W was Lo >» 
Crossn u ig 8 id reserv n of six 
a es e3 t i S is i i Lt discharged 
ri il t ter, at t rate of about 
rm . t constructing the station 
snd res was Low . F were origially to cost 
but £ ‘ ustal ‘ i which caused the original 
) i board ve, during the 
re ¢ é ior the pur- 
n and the vers 11 buildings in 
yle c between £2000 and 
le for the southern 
i sewer about two miles in 
€ h to the | ition 
at a cost of abou UU. 
$ KE TON Musi Vis uring tk eek ending 
ecember, i ‘ Un Jion i i i Saturaay, iree, 
from 10 a.m. to 10 ‘p. m., 5251; on Wed hursday, and 
Friday, admission Gd., from i0 a.m, till 4 p 52; total, 63383; 
average of corresponding week fo years, 7048; total from 
the ope of the museum, /,1Us,<02, 
» Wa In CHI Mr. ( ul ¢ n, writing 
- Aun 0, gl 1c 1 r partict 3 of the three 
il copper mines of that country, tho of t Hill of 
A, Bainader, and Sanulcillo fhe particulars given were 
i direct from those ploc co s, may be 
accepted as authentic. During the ] year !amaya produced 
ov,UUU tons of ore of the av yuu 201 cent., and of the 
estinat re of £50 ) t o 3 » ployed 
} on full work during the year having be VU the Sanulcillo 
Mine the quantity of ore extri 1 was 53,207 tons, with a con- 
sumption of 10,0UU tons of Lng 1 ) 3s of Chili 
coal, the number of han ed « ng the year been 
120U. The works of 1 ! uve been en,ployed chiefly on 
sulphate of copp Wiilch is Us 1 the district lor sliver 81 1elt- 
ing. It appears from the report that the largest and most 
lmportant copper ng es i ’ I in but 
probably in the world, 1s that of ¢ belong to the 
Chilian firm of Messrs. Urmeneti j situated at 
the head of Herradura Bay, rs of a mile from 
the Port of Coquimbo. th the following 
particulars of their o; mber or 
men employed during lish), 
oJU to 4UU5 ore i « e t i wed, 
00 tons; ingot or refined co} ] r iglish 
coal (received du ear), 13,500 tor ic (received during 
year), 24,500 tons. lt will be seen from the above Bgures that 
upwards of YUUU tons of copper were pr i during the year, 
which, taken at the avera value of j> per t vives in round 
numbers the large sum of £6,000,U00 s ing. It also appears that 
a complete system of telegraph is extending its ughout the 
country, and that additional lines of railway n course of for- 
uation. With regard to labour our con st the 
ordinary rate ~ wages here is | a skilled chal eng 
€ y able to earn £150 or £200 per annum. Domestic ants 
(native women) can be obtained ier from £12, to £20 a-year; but 
they are lazy and idle, and, as a rule, do not care to remam long in 
one situation, 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 





Grants and Dates of Provisional Protection for Six Months. 

3030. HENRI ADRIEN BONNEVILLE, Porch terrace, Bay , London, 
A new and improved hine for fi ring paper bags.”—A communi- 
cation from Joseph Auguste Puginier, Lyons, France.—28th October, 1867. 

3169. JAMES GRESHAM, M. h . * Imp in or applicable to that 
apparatus known as ‘ Giffard’s injector,’ and in the method of and machinery 
or tools for making the same.”—9th November, 1867. 











3251. RICHARD GARBETT, Walsall, , * Impr in the con- 
struction of the parts, apparatus, or materials of certain games, by which 
improvements such games are adapted to be played in ordinary rooms.”— 
16th November, 1867. 

3330. THOMAS JEFFERSON MAYALL, Pownall-road, Dalston, Middlesex, 
** Improvements in means or apparatus for accumulating and delivering 
sheets of paper or other fabric received from a printing press or other 
supply.”—25th Vovember, 1867. 

3408. THOMAS HOLMES, WILLIAM WAINMAN HOLMES, JOHN FREDERICK 
HOLMES, JOHN BENTLEY LANCASTER, and DAVID LANCASTER, Baildon, 
near Leeds, Yorkshire, “Improvements in spinning machinery.” — 30th 
November, 1867. ° 

3413. JOHN CLOWES WOOLFIELD, St. Alban’s, Hertfordshire, “ Improvements 
in boilers for heating water to supply pipes, tubes, or other apparatus for 
warming buildings.” 

3442. GEORGE PHILCOX, Cleveland-street, London, “ Improvements in horse- 
shoes, and in the method of fixing or attaching the same to horses’ hoofs.” 
3423. ROBERT WILLIAM PAGE, Park-walk, Chelsea, Middlesex, ‘‘ Improve- 

ments in the construction of band garden engines and hydropults.” 

3425. GEORGE BREEN, Glasgow, * Improvements in steam winches, which are 
also applicable to other similar purposes.”"—A communication from Joseph 
Corradi, Marseilles, France. 

3427. FREDERICK FOSTER, Mortimer-road, Kingsland, Middlesex. ‘‘ Improve- 
ments ian miners’ safety lamps, and in the mode of manufacturing the 

same.” 

3429, WILLIAM BRADSHAW LEACHMAN and JOHN HOLROYD, Leeds, York- 

* Improved machinery for leather shaving and dressing.” — 2nd 
December, 1867. 

3431, SAMUEL VAILE, Basinghall-street, I.ondon, ‘‘ Improvements in 
tables.” 

3433. JAMES ECKERSLFY and DAVID MARTIN, Edinburgh, Midlothian, N.B., 
** [mprove nents in the construction of the permanent way of railways.” 

3435. WILLIAM SHAVE, Sturminster, Wimporn, Dorsetshire, “ Improvements 
in rab»it and vermin traps.” 

3137. JOHN THORPE, Manchester, *‘Certain improvements in the manu- 
factare of waterproof or liquid-proof paper or glazed paper or fabrics.” 

343°. WILLIAM BROWN and CHARLES NEALE MAY, Devizes, Wiltshire, 
** Improvements in portable and other steam engines and boilers.” 

3441. RICHARD HORNSBY and JAMES EDWIN PHILLIPs, Spittlegate Iron- 
works, Grantham, Lincolnshire, “1 ts in reaping and n.owing 
machines,” 








for sea, river, or canal mavigation, balloons, &c., and for driving machinery, 

and consists in applying to the object to be moved or driven an arrangement of 

flat or drum roller or other springs, in combination with cog wheels, levers, 

grooved wheels, stoppers, and winders, by means of which a continuous motion 

is obtained.— Not proceeded with. 

1300. J. RAMSBOTTOM, Leeds, and T. M. PEARCE, Bradford, “ Construction of 
turbines.” —Dated 3rd May, 1867. 

These improvements comprise two arrangements—one intended to work 
watertight and under the influence of pressure, and the other as an improved 
turbine or turbine meter, working by the velocity of flow. The water engine 
is best adapted for pressures of one hundred feet upwards, and the other for 
pressures from one hundred feet downwards, the object being so to adapt the 
machinery to the circumstances as to enable the use of water to be more 
widely extended with advantage for purposes of motive power. The distin- 
guishing character of this turbine consists in the more complete manner in 
which the principle of opposite action and reaction are obtained, so that the 
yield of mechanical effect will be the greatest obtainable from velocity of flow. 
The patentees construct a circular vessel, inside which they place a hollow 
“girdle,” tapering towards its inner circumference. This girdle, into which 
the water first passes from the supply pipe, contains a number of orifices through 
which the fluid is ejected, so as to strike upon vanes constructed near to the 
periphery of a wheel, arranged to work within the aforesaid girdle without being 
in contact with the same. This wheel has closed sides, and its vanes are 
arranged to be in a line with the jets of the girdle, so that the water, in 
issuing from the jets upon the vanes of the wheel, is made to return almost 
directly backwards, the breadth of the wheel being greater than the breadth 
of the jets to admit of the escape of the fluid on each side of the girdle, and 
thence outwards; and as the action and reaction are equal and opposite in 
dynamic forces, the wheel is thus driven round on its shaft in a more efficient 
manner than if otherwise constructed. Registering apparatus to be driven 
from a worm on the turbine shaft 1s intended to be appiied for measuring the 
water passing through the instrument when it is required for use as a water 
meter. The arrangement for working as a water engine under excessive pres- 
sure they construct as follows:—They affix or cast four cylinders on a bed 
plate two at each end parallel with each other, and in a line with the two 
opposite cylinders, In each pair of cylinders a ram is placed of sufficient 
length to extend from one cylinder to the other, these rams being made water- 
tight by packing rings placed in each of the cylinder covers; and on the rams 
betwixt these covers is fixed a pair of stud pins to drive connecting-rods to give 
motion to a pair of cranks on a shaft situate at the extremity of the bed-plate 
aforesaid, as well as to work the valve gear. The cranks are constructed at 
right angles to each other, and the valves are placed in the middle of the bed- 
plate. The valve box is cylindrical, and contains two valves worked from each 
end of the box by rocking levers actuated by the studs attached to the rams 
befure-mentioned. In this valve box are four passages, two for each vaive, 
each of these passages cuntinue downwards, and passes through the bed-plate 
to each of the four cylinders. ‘he valves are much like an ordinary plug tap 
in appearance, being cylindrical, a divisional midfeather sepa :«ting the feed 
from the exit ways; the rocking of these valves, opening alternave communica- 
tion with the cylinders, causes :he rams to be forced forward by the pressure, 
and the opposite ends of the rams at this time forcing the water through the 
delivery ports and outwards, and as whenone ram is in the middle of its stroke, 
the other is at this time commencing its return stroke, aconstant motion is thus 

btained, which is transferred tc the driving shaft by means of the connecting- 





3443. NATHANIEL GREW, New Broad-street, London, “Imp ts in 
apparatus for cleaning or decorticating cotton seed and other grains or 
seeds.”""—3rd December, 1867. 

3445. CHRISTOPHER PALEY, Eagle-street, Red Lion-square, London, “ An 
improved elastic material to be used as springs in boots and shoes, and in 
various other ways to which the same may be applicable.” 

3447. THOMAS STEPHENSON, GEORGE BALME STEPHENSON, and BENJAMIN 
STEPHENSON, Bradford, Yorkshire, “‘ An improved mode of waxing warps in 
the process of weaving.” 

34149. ROBERT MICHAEL LETCHFORD, Three Colts-lane, Bethnal Green, 
London, “ [Improvements in circular boxes for the purpose of abstracting 

their without r ing the lid or cover.” 

3451. EDWARD THOMAS HUGHES, Chancery-lane, London, ‘‘ An improved 
lighting, heating, and cooking apparatus, part of which is applicable to other 
purposes.” — A communication from Zoeth Durfee, Philadelphia, U.s.— 
Ath December, 1867. 

3458. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements in 
the production of materials suitable for blasting and other similar pur- 
poses.”—A communication from Cari Dittmar. Berlin, Prussia. 

3466 ARTHUR CHARLES STERRY, Woodgate Cottage, Ewell, Surrey, “ Im- 
provements in engines worked by heated air or gas.” 

3463. THOMAS JOSEPH LEIGH, Laurence Pountney-lane, Cannon-street, 
London, “‘ improvements in furnaces, and in effecting the combustion of 
fuel therein.” 

2470. EDWARD ALFRED PONTIFEX, Shoe-lane, London, “ Improvements in 
condensers.” —5th December, 1867. 

3472. JOHN WILLIAM KENYON and ROBERT ARTHUR ARMITSTEAD, Man- 
chester, ‘‘Improvements in safety apparatus for steam boilers or steam 
generators.” 

3474. CORNELIUS KERBY, St. Tunstan's-hill, London, ‘‘ Improvements in the 
combination of ma‘erials to be used for filtering liquids.” 

3476. HENRY JOSEPH FRANCIS HUBERT FOVEAUX, Strand, Westminster, 
* An improved construction of cell for galvanic batteries.” 

3478 JABEZ EVANS, Tewkesbury, Gloucestershire, ‘‘ Improvements in coup- 
lings for railway trucks.” 

34:0. ROBERT WEBBER LINDSAY, Birmingham, ‘‘ Improvements in ma- 
chinery for the manufacture of brass and copper tubes.”—6th December, 





1867. 

3484. JAMES BEALL MORRISON, Goodge-street, London, “ Improvements in 
the construction of operating chairs, more especially designed for den- 
tists, parts of such improvements being applicable for other purposes.” 

3486. JOHN BLAKEY, Liverpool, and HOWARD BUSBY FOX, Oxton, Cheshire, 
**Improvements in collars, cuffs, anklets, belts, and other like articles of 
wearing apparel.” 

3488 JAMES RAE, Sydenham, Kent, and GEORGE MILLER, Glasgow, Lanark- 
shire, ** Improvements in railway wheels.” 

3490. JOHN BEATTY, Ballymena, Antrim, Ireland, “A new or improved 
candle-dipping machine.” 

3492. ROBERT WARRY. St. Mary's Barracks, Chatham, Kent, ‘‘ Improvements 
in the construction of breech-loading fire-arms.” 

3494. JOSEPH ALVIN MUNN, Commercial-street, London, “ An improved 
weighing apparatus.”- 7th December, 1867. 

3196. WILLIAM HENRY COOKE, Oldham, Lancashire, “ Certain improvements 
in springs to be applied to doors and for similar purposes.” 

3498. WILLIAM CLARK, Baker-street, Portman-square, London, “A new 
instrument for clipping or shearing horses or other animals, also applicable 
to other similar aseful purposes.” 

3500. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, “ Improvements in excavating hines, more especially designed 
for making ditches and drains.”—A. communication from Henry Charles 
Ingraham, Tecumseh, Michigan, U.S. 

3502. CHARLES MARTIN, Chancery-lane. London, WILLIAM BARRETT, 
Norton, Durham, and THOMAS STAMMERS WEBB, Norton, Durham, 
“Improvements in the treatment and reduction of titaniferous iron ores, 
and in the manufacture of iron, and in the construction of furnaces to be 
employed therein,” —9th December, 1887. 











ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her Majesty’s Commissioners of Patents. 


Class 1—PRIME MOVEBS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 

1284. T. WOOD, Manchester, “ Safety valves and arrangements for preventing 
damage to or the explosion of steam boilers.”—A communication.—Dated 
2nd May, 1867. 

This invention consists in an arrangement and combination of two valves both 
opening outwards, one of the valves being weighted within the boiler by a 
weight, or weight and lever, the other valve being weighted by a weight and 
lever having its fulcrum jointed to a stem from the;first-named valve, this lever 
acting upon the second valve through a jointed link. This arrangement makes 
it impossible to load the valves with more weight than is intended, as any 
addition to the weight upon the lever at the exterior of the boiler will act upon 
the second valve as a fulcrum to open the first valve, the lever for weighting 
which is inside the boiler, and which is connected with the feed-water or other 
float, so that, when the water gets too low, the weighted end of the lever will 
be lifted, and thus the safety valve will be opened, which will give notice of low 
water, and will prevent explosion or injury in case of neglect. 

1285. J. H. JOHNSON, Lincoln’s-inn-fields, London, ‘ Impr ts in li ti 
and traction engines, applicable also to the raising of heavy bodies.”—A com- 
munication.— Dated 2nd May, 1867. 

This invention relates to a mode of increasing the adhesion of the driving 
wheels of locomotive and traction engines without permanently adding to the 
dead weight of such engines, whether they be employed in dragging or pushing 
a load horizontally, or in hoisting or raising a heavy body in a vertical direc- 
tion. According to this invention a part of the strain or effort exerted in 
moving the load or heavy body is transferred by means of a traction lever in a 
downward direction upon the engine, carriage, or travelling motor, and in- 
creases the adhesion of its driving wheels in proportion to the load to be moved, 
or steam pressure may be employed for imparting the downward pressure to 
the end of the traction lever in lieu of using merely the strain of the engine for 
that purpose.— Not proceeded with. 
eee a yo H. NEVILLE, Mile End, J. W. BROOKS, Victoria 

a . , Hackney-road, “Apparatus for obtaining motive power.” 
onto at Mey, 1867. we 

js inven! ites to apparatus for obtaining motive power for the pro- 

pulsion of railway and other land carriages, ships, boats and other yessdls 








rods before-mentioned. 


Class 2—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, dc. 

1322. K. J. WINSLOW, Belvedere, Kent, “ Mechanism for th propulsion of 
carriages on turnpike and cther like roads by manual power.” —Dated 6th 
May, 1867. 

This invention consists in a method of propelling carriages on turnpike and 
other like roads by means of a frame made either of iron or wood oscillating 
on a swivel attached to the shaf's of the carriage, and acting upon th anked 
axle of the principal wheels of ‘he carriage by a connecting iron or steel rod. 
The upper bar of each frame is moved by the hands and body of the person or 
persons propelling the carriage, the motion being similar to a man rowing, 
whilst the lower bar of such frame is simultaneously moved by the action of 
the legs and feet in the opposite direction. By these means much muscular 
power i3 given to the movement, The frame may be worked by one, two, or 
more persons, according to the size of the carriage. The invention also con- 
sists in having a movable bar fixed to the said frame by means of hand screws 
or pins, to which bar the said connecting rod is attached, and which bar may 
be shifted so as to gain greater leverage in ascending steep hills. The invention 
also consists in carrying a cord from ove end of a lever attached to the front 
wheel of the carriage along the shaft, and partly round the said frame, thence 
along the other shaft to the oth ide of the ‘ront wheel, where it is fastened 
to the other end of the lever; this affords an easy means of guiding the car- 
riage.— Vot proceeded with, 

1323. R. TAYLOR and E, POULSON, Shadwell, London, “ Apparatus for securing 
the sheets of fore and aft sails.” — Dated 6th May. 1867. 

The objects of this invention are to prevent tne capsizing of boats, or of 
fore and aft rigged vessels when under canvas, and to give them more stab:lity, 
and thereby to improve their sailing qualities. The *‘ horse” on which the 
sheets of fore and aft sails are allowed to travel has hitherto been fixed at the 
two ends. Now this invention consistsin attaching the ‘‘ horse” to a trans- 
verse bar or beam, which is secured at its centre to the vessel in the same 
vertical line a3 the keel, so that the leverage, instead of being the whole length 
of the “ horse ” or breadth of the vessel, whereby the wind has a tendency to 
capsize the vessel, is only half the length of the “horse” or breadth of the 
vessel, and the wind has a tendency to keep the vessel upright. 


Class 3.-F ABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, dc. 

1207. J. W. BURTON, Leeds, “ Treatment of fibrous materials.”—Dated 26th 

April, 1367. 

The patentee claims, Firstly, saponifying and cleansing, as described, animal 
and vegetable fibres and materials by means of a soap or saponaceous com- 
pound. Secondly, the removal of burrs and other refuse from wool and other 
fibrous materials, when such fibrous materials are in a soapy or wet state, 
whether such removal be effected by means of the improved apparatus, or by 
any other suitable apparatus. Thirdly, saponifying animal and vegetable 
fibres during or preparatory to the processes of spinning and condensing, the 
saponification of the said fibres being effected by means of the improved soap, 
or of ordinary soaps or alkalies, as described. Fourthly, the treatment and 
use of fibrous materials for the purpose of fabricating “ velvet cloth,” Leeds 
alpaca ‘** cloth,” and other cloths, in the manner described. Fifthly, the use of 
the improved soap or compound in the milling of cloths and other like 
materials, in the manner described, Sixthly, for cleansing and drying of 
fibrous materials by means and apparatus consisting of “‘ swifts” arranged in 
combination with heated surfaces against which the materials under treat- 
ment are brought, as described. Seventhly, the improvemeuts described in 
frictional surfaces, and in the treatment of fibrous materials, that is to say, 
making such surfaces of glass, or other like substances, either solid, or applied 
as an enamel to metals and cores of the shape required. 

1215. W. E. NEWTON, Chancery-lane, London, “* Machinery for burring wool, 

ginning cotton, &c.”—A communication.—Daied 26th April, 1867. 

The first part of this invention consists in an improved process for burring 
wool, and other like purposes, in which the wool is fed to a horizontally 
rotating cylinder by an endless belt or apron, and between wire teethed or 
studded feed rollers, and from thence, after being subjected to the action of a 
preparatory comb down an inclined bed or guide under an additional wire 
studded roll on to or against the horizontally rotating cylinder, which has its 
periphery covered witha series of adjacent longitudinal strips, preferably 
inade of steel, and of a comb-like character, lying flatwise on the cylinder with 
their teeth of a sloping or bevelled character, and back edges suitably formed 
to catch and hold the wool and carry it round to be stripped off the burrs by 
contact of the latter with a clearing strip or knife, while the wool thus cleared 
is in the further progress of the cylinder removed by the action of a brush, 
or other suitable device. The invention, Secondly, consists in detaching the 
burrs or other obstructions or foreign matter contained in the fibre from the 
burrs while the latter are afterwards separately ejected and prevented from 
commingling with the wool so cleared, This part of the invention embraces 
in the one hine a bination of rotary burr extractors with a gang of 
reciprocating saw-shaped blades for detaching the fibre and working through 
ways or openings that admit of the passage of the fibre but exclude the burrs; 
such part of the invention also including a taper form for the reciprocating 
toothed blades ; likewise a peculiar formation of their teeth, whereby, while 
the fibre is withdrawn from the burr the latter is prevented from being 
broken. 

1223. J. SPEIGHT, Bradford, “ Spinning worsted, &c."—Dated 27th April, 

1867. 

















This invention relates to throstle frames and cop frames, and consists in 
dispensing with both throstles or flyers and cops, and in substituting therefor 
wharves or whirls constructed so as to be capable of rotating in bearings 
formed in the lifier rails and traversed up and down thereby.—Not proceeded 
with, 

1233. J. F. LAWTON, Micklehurst, Cheshire, “* Producing a variation of colour 
during manufacture upon woollen, cotton, or other fibrous yarns or threads.” 
— Dated 29th April, 1867. 

This invention consists in so arranging the bobbins which contain various 
colours of unspun yarn that during manufacture they may be drawn and spun 
together so as to produce a warp or weft of various colours. 

1236. E. T. HUGHES Chancery-lane, London, ‘‘ Bobbins.”—A communication. 
— Dated 29th April, 1867. 

This invention consists in forming the spindles of bouwms of a metallic tube 

combined with a hollow metallic base, and alsoin the pecullar formation o. 








the base of the spindle, whereby the thread upon the start more readily clings 
to the base, so that it cannot slip up. The invention cannot be fully described 
without reference to the drawings. r 


1241. J. Combe, Belfast, * Improvements in winding or balling.” ~— Dated 29th 
April, 1867. 
This invention cannot be described without reference to the drawings. 


1278. J. and J. LOMAX, Farnworth, near Bolton, “ Manufacture of wagons for 
collieries, railways, &c.”"—Dated 2nd May, 1867. 

This invention consists in forming the vertical corners or edges of the wagon 
by means of welding together two pieces of angle iron for each corner or 
edge, leaving between them a space sufficient to receive the ends of the timber 
or planks forming the ends and sides of the wagon. On the tops of the angle 
irons are welded small plates or closing-up pieces having lugs, and at the 
bottom of each double angle iron is welded a plate or closing-up piece with a 
bolt or pin, which plate is passed through a space formed in the timber, and the 
bolt or pin through the single angle iron framework forming the bottom of the 
wagon, The planks or timber for the sides and ends are entered into the 
Spaces between the angle irons, and when the nuts on the screws at the bottom 
are tightened up the sides and ends are closed up to the bottom, and all the 
parts compressed tightly together, there being four cross-bolts at the top of the 
Wagon to keep it the proper shape. When pins are welded to the bottom of 
the angle irons keys or cotters are used instead of nuts. 


1304. H. ALLMAN, Ampthill-square, London, “ Construction of the boxes or 
bearings of the axles of railway carriages and other rolling-stock.”—Dated 
3rd May, 1867. 

This invention consists in the employment of lignum vite, or other hard 
wood, fur the bearings of the axles of railway carriages and other rolling-stock. 
The hard wood is fitted so as to be easily removed.— Not proceeded with, 

1309. E. LEIGH, Manchester, “ Improvements in the construction of landing- 
stages and iron ships or vessels ; also in propelling ships or vessels generally.” 
—Dated 4th May. 1867. e 

This invention cannot be described without reference to the drawings. 

1252. G. Hopason, Bradford, ** Power looms.”—Dated 30th April, 1867. 

When looms are working at high speeds the cones or arms of the pickling 
shafts are, by the suddenness and force of the action of the tappets acting on 
such parts at the time of “ picking,” or the momentum obtained, thrown off 
the tappets, and the force of their return acts injuriously on the parts of the 
loom. The object of these improvements is to remedy these evils by the appli- 
cation of stops to control the motion of such cones or arms of the picker shafts. 
For this purpose the patentee applies a hoop or hoops to each picket shaft 
fastened by a set screw or other suitable means, with a tongue or arm, to 
which, by preference. is applied a piece of india-rubber, or other suitable flexible 
or elastic material, so that when the nose of a tappet is at its full for the pick 
the cone or arm ofthe picking shaft cannot leave it on account of this tongue 
then going against the loom end or vther stop provided in position for the 
purpose. The india-rubber or other elastic or flexible or other stop may be 
placed in position with capability of adjustment to act directly in controlling 
the cones or arms of the picking shafts in either direction, so af to regulate the 
time when the cone or arm of the pickling shaft acted on by the tappet shall 
be acted on by the picking tappet, as well as prevent such cone or arm from 
going too far when picked by the tappet. 

1269. £. B. BIGELOW, Boston, U. * Looms.”"— Dated 'st May, 1867. 

This invention has for its object improvements in looms for weaving, and 
relates, Firstly, to a mode of constructing certain parts of the mechanism for 

i i the driving pulley with the driving shaft. In the 
arrangement for this purpose—described in the specification of a patent 
granted to the present patentee on the 27th September, 1865 (No. 2503)—the 
toggle-jointed levers which press the friction levers against the rim of the 
driving pulley, and the sliding rod which operates them, work in recesses or 
openings ‘ormed in the driving shaft. The forming of these recesses or open- 
ings, especially in shafts of wrought iron, is attended with considerable labour, 
the diminution of which is one of the objects of a part of this invention. For 
this purpose the patentee makes the part of the shaft on which the driving 
pulley turns, and in which the recesses or openings for the toggle-jo!nted levers 
and sliding rod are formed, separately from the other parc of the shaft, and by 
casting the first-mentioned part of the shaft he is enabled to form in it the 
required recesses or openings, and to suitably shape it in other respects ata 
comparatively small cost. This part of the shaft may be cast with the break- 
wheel, or it may be cast with a flange or disc, and bolted to the hub of the 
break-wheel ; or it may be otherwise coupled with the other part of the shaft 
to which the break-wheel is affixed. Another object ofthis part of the inven- 
tion is to facilitate the lubrication of the driving pulley, and for this purpose 
he casts a recess or slot, which may be in a spiral form, in the part of the shaft 
on which the driving pulley turns, and fills it with cloth, or some other 
absorbent material to hold a reserved supply of oil, and he connects the 
recess which contains the reserved supply of oil with the outer end of the 
shaft by means of a hole or tube, in such manner that the supply of oll may be 
replenished whilst the driving pulley is in motion. The specification of the 
invention comprises much additional detail which we mot produce here. 

1274. H, A. BONNEVILLE, Porchester-terrace, Bayswat 
communication — Dated 2nd May, 1867. 

These improvements relate to the diminishing of height and the depth of the 
ordinary ribbon looms, and to facilitating and augmenting the production of the 
weaver by the novel arrangement and combination of the warp, whose leads or 
tension weights are done away with, and by the position of the drum and the 
means of actuating the healds. These improvements consist, First, in giving 
to the warp a horizontal position of slighter span, so that the loom may be 
narrower; then instead of rising perpendicularly to a great height, the warp 
is passed on glass bars and brought back towards the top in any inclined posi- 
tion, at an angle of about 40 deg. to the front side of the loom, where it is 
wound on a wormed rod, whence it rises perpendicularly to the feed bobbins 
placed on the front part of the looms within reach of the we aver’s arm. These 
bobbins are placed horizontally and perpendicularly at the front of the loom, 
and are supported by conic spindles furnished with a pressure nut, which serves 
to force the said bobbins more or less on the spindles, to increase more or less 
the tension of the warp. The healds are actuated by treadles as in the ordinary 
Jacquard loom. The axis of the drum placed in the middle of the loom, is, 
however, horizontal, and perpendicular to the front of the machine ; and each 
heald is set in motion by tw. treadles instead of one, by means of two ropes 
placed on each side. Those treadies topple one to the right and the other tothe 
left, their heads being engaged in one of the drums vertically uplifted by the 
wires of the drum, so that their tails are lowered, and draw the ropes connected 
with the heald, and passing on a pulley placed a little above this latter ; the 
heald thus drawn to the right and to the left no longer requires to have above it 
a great length of rope, and consequently the height of the luom may be dimi- 
nished, 

1283. G. A. J. SCHOTT, and J. S. ROSENTHAL, Bradford, “ Improved species of 
yara.”’—Dated 2nd May, 1867. : 

The patentee ciaims the production of yarns, slubdbings, or rovings, single or 
more fold as described, interfoided only at given intervals, the spaces between 
such interfolds presenting only the ground or continuous yarn, siubbing, or 
roving. 

1290. C _H. CHREVRON, Paris, “ Fancy or figure weaving machinery.”—Dated 
3rd May 1867. 

This invention has for its object improvements in machinery for weaving 
figured fabrics in imitation of the Indian cashmeres with an economy in time, 
labour, and material, and consists in adapting to the Jacquard and other 
similar looms an improved plunger comb, sifting blades, and winding off 
apparatus, which several parts and improvements are herein defined as follows: 
The plunger is composed of a frame, the metal bands of which bearing the 
shutties are placed one behind the other, and are movable either in a vertical 
or horizontal position; they are placed above the comb, and in front of the 
lifting blades, and are born upon arms or uprights turning on their own axes. 
The difference between and advantages of this arrangement over tue old system 
are, that in the latter the bands being all connected are plunged together in the 
warp, whilst in the former, being separate and working independently, one and 
any of the colours may be so employed when required, which not oniy simplifies 
labour but is likewise a security against damage to the warp threads by 
breakage, which in the old system is not of unfrequent occurrence. The comb 
differs from those in use in that the lower set of teeth arc of metal, and the 
upper ones of thread, silk, or cotton; it is movable, and when lowered the 
part consisting of the metal teeth disappears completely behind the lower part 
of the loom, the only part visible being the flexible portion which disperses on 
following the impulsion of the lifting blades. ‘These latter are of metal, and are 
placed between the tapestries and the comb behind the plunger; the upper 
ends are connected to a horizontal metal band, whilst the lower ones are 
furnished with plumb-lines; these blades move on the pins connecting them to 
the bands, and by a vertical movement they pass between the warp threads, 
each one drawn along by its plumb-line, forming as many spaces as there are 
shuttles employed. ‘The winding off apparatus consists of a ratchet placed to 
the unrolling pulley, which turns a single tooth at the first movement of the 
shuttle between the threads of the warp, although when the last series is 
reached it has made one quarter of a turn; it then becomes attached to the 
cylinder, and continues to unwind naturally from the second movement of the 
shuttle till the unwinding is effected, and the cylinder shows the first colour; 
with the exception of the additional quarter turn the pulley makes it would 
only just unwind the cards already passed. The movement of this ratchet is 
effected by cords which raise a pawi when desired to set the pulley in motion 
during the first movement of the shuttle, and to abandon it to the second. 

1298. 8, THACKER, Sneinton, Notts, * Manufacture of knitted Sabrics.”—Dated 

d May, 1867. : 

mule Sacer relates to the production of knitted fabrics produced in looms 
or in twist lace machines, and afterwards stiffened. For this purpose the 
patentee prefers to employ that class of knitting machine known as - 
ordinary round frame, but other descriptions of knitting frame may be employed, 
and in order to produce an open fabric for the above purposes he uses 4 finer 
yarn that ouinarily employed in the production of ordinary knitted 
fabrieou any particular gauge or machine, thereby producing s slack fabric in 
which the “wale” (which is considered to be essential to other descriptions of 
knitted fabrics) is almost entirely obviated. Thus, for example, in the manu- 
facture of a fabric as a substitute for buckram, he employs a knitting machine of 
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about No. 20 gauge, and with such gauge of knitting frame he uses a size of about 
No. 40 or 50 single to produce a fabric, the holes or meshes of which are of a 
very open character; such fabric is then, after removal from the knitting 
frame, placed in an ordinary dressing frame, in which it is stretched out and 
stiffened in a similar manner to that employed in stiffening lace or other 
fabrics. When a round frame is employed for the above purposes the fabricis, 
either before or after removal from such frame, cut up 80 as to be capable of 
being opened out to permit of its being placed in a dressing frame for the pur- 
pose of being stretched and stiffened as above described. By the above means 
fabrics are produced the holes or meshes of which approach in form to nearly 
that of a square, and having somewhat the appearance of (and capable of being 
used as substitutes for) fabrics of the character above referred to, produced in 
the ordinary manner upon looms or twist lace machines. 

1310. J. HEMSLEY, Melbourne, Derby, ‘‘ Manufacture of double or tubular fabrics 

in warp machinery.” — Dated 4th May, \867. 

The patentee claims the manufacture of double or tubular fabrics in double 
needle bar warp machinery by employing one full set of threads and guides 
only to each needle bar, such duplicate or tubular fabrics being made by 
causing the guides to double lap their threads into the needles on the produc- 
tion of such fabrics, 


Class 4.~A GRICUL TURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
ills, de. 
1263. J. HOWELL, Creekmore, near Poole, “ Hay and chaff-cutting machines."— 
Dated \st May, 1867. 

This invention relates, First, to a pecullar arrangement of the feed motion of 
hay and chaff-cutting machine, whereby a stop or pause is made in the feed 
roller whilst each cut is being made, and consists in the employment of a single 
crank, cam, or eccentric, or a pair of cranks, cams, or eccentrics, on the shaft 
or spindle carrying the knife wheel, such cranks or cams actuating by means 
of a connecting rod or rods, one or a pair of levers which vibrate on pivots in 
suitable supports. Two movable bolts or pawls, with inclined or bevelled ends 
pressed inwards by springs, are carried by the single lever; or each bolt is 
carried by a separate lever. These bolts or pawls work alternately on a ratchet 
wheel carried by the feed roller spindle, a stop or pause in the feed is thus 
effected during the time the machine is making a cut, the notched wheel having 
an intermittent motion of one or more notches at a time, according to the 
length of chat? to be cut. In the back reverse motion of the lever or levers the 
boit or paw! is pressed inwards by the notch on the, wheel till it arrives at the 
next or alternate notch and so on. 

1268. 8S. NEWINGTON, M.R.C.P., Ticehurst, Sussex, *‘ Buildings and structures 
to be employed for horticultural uses "— Dated \st May, 1867. 

The object of this invention is principally to form giazed structures for pro- 
tecting vines, peaches, nectarines, apricots, figs. strawberries, potatoes, or other 
trees or plants, in such manner that the structures may readily be removed, or 
the sheets of glass taken away from them at such times as they are not required 
for protecting the trees or plants. For this purpose the patentee employs bars 
of wood in which grooves are formed for supporting the sheets or panes of glass, 
or it may be for supporting slates, and which bars are boiled in creosote, or 
treated with other preserving agent to retard their decay; the sheets or panes 
of glass or slates are merely inserted into the grooves in the bars of wood, and 
are so held without putty being employed. 

1312, H. A. BONNEVILLB, Porchester-terrace, Bayswater, ‘“ Weeding apparatus.” 
— A communication.—Dated 3rd May, \867. 

This invention relates to apparatus for uprooting weeds, aud consists in a 
series of cross-beams connected to the handle of a cart to which one or several 
horses are | arnessed, supported by wheels slipped on a movable axletree, so 
as to be able to follow the sinuosities of the way. To these cross-beams are 
fixed two rows of iron hooks, one before the other, of a curved form, the ends 
of which are shaped like the tips of lances, more or less wide, according to the 
sort of weeding or extirpation to be performed. The cross-beams may be raised 
or lowered by means of jointed levers and of an upright fixed on the axletree, 
80 as to cause the weeding hooks to penetrate more or less deeply into the 
ground.—.Vot proceeded with. 


Class 5.—_BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 
1270. J. TOMLINSON, Carlisle, “ Construction of fire-proof and other ceilings and 
Jloors.”—Dated \st May, 1867. 

This invention consists, essentially, in filling the spaces between the joists 
with plaster of Paris or other similar m+terial. To hold the cement or plaster 
of Paris the joists may taper wider on their lower sides than their upper; or 
fillets may be fixed on the sides of the joists.— Not proceeded with. 


1278. C. H. COLLETTE, Lincoln’s-inn-fields, London, “ Construction of flights of 
stairs.”"—A communication.—Dated 2nd May, 1867. 

The plan of a tlight of stairs beng given the inventor takes a piece of sheet 

iron or other metal of a sufficient thickness to resist the weight it may have to 


bear, and which serves for a string board. He cuts in the iron plate the 
number of an:les sufficient for the steps of the stairs, and, if of great height (as 
sheet iron is not made usually in great lengths), he adds to the length of the 
slips of sheet iron or iron plate cther bands of iron plate united end to end by 
joint plates screwed or rivetted inside, sufficient for the height of the staircase. 
He then bends the plate according to the curves or squares necessary for the 
site or place of the flight of stairs. Each angle in the plate iron string board is 
cut rather deeper than would be necessary if in wood to receive the back or 
heel of the tread, whether wood, iron, or stone. He cuts in each tread, two 
longitudinal grooves, one at the heel of the tread above, and one in front of the 
head below, into which the riser, which is of sheet iron or other suitable metal, 
and which is of the same thickness as the string board, can enter, and thus give 
greater rigidity. He makes use of the pieces of the sheet iron cut out in forming 
the string board, bending them into form of angle irons and supports, and the 
other pieces necessary f»r making the flight of staira. Thus no iron is wasted. 
These pieces serve in putting up the flight of stairs. The end of each riser he cuts 
at the end next the wall a little depth into the length of the riser, which is made 
rather longer than the width of the flight of steps, and he bends one part for- 
ward and the other backward, so as to form a cramp or fastening in the wail, 
thus giving great security to each step, and in case of fire would prevent the 
fall of the staircase. He fixes the ballusters to the iron plate of the string 
board instead of into the tread. To carry the plastering underneath the stairs 
he proceeds in the same manner ‘as in other stairs, except that instead of laths 
of wood, he fixes to the risers small pieces of iron cut from the string board, 
which are rivetted to and project beluw the tread, and carry strong iron wires 
longitudinally for the support of the plaster.— Not proceeded with. 

1316. T. R. CRAMPTON, Great George-Street, Westminster, “* Machinery for pre- 

paring clay and for making bricks, tiles, &c.”—Dated 4th May, 1867. 

The patentee claims the arranging apparatus to prepare clay for moulding into 
bricks, tiles, and other similar articles, by cutting the untempered clay into 
thin slices by means of cutting wires or blades rapidly and continuously, as 
described He also claims the arranging apparatus to form the untempered 
clay roughly into a stream, and to slice such stream by means of a rapidly 
revolving drum with cutting wires upon it. He also claims the afrangement 
of machinery described for moulding clay, such arrangement consisting of three 
rollers and a die or moulding orifice, so placed that the clay after passing 
between the upper and the central roller may descend on to the lower roller, 
and be carried between it and the central roller to the forming die or orifice. 
He also claims the so arranging the machinery that, by a cutting wire a length 
may be cut off from the stream of clay issuing from the forming die or orifice, 
and slid along a table until it is brought opposite to a frame of cutting wires 
which are passed through the length of clay while it remains stationary, the 
single wire and the frame of wires being connected together so as to move 
simultaneously. He also claims the cutting bricks, tiles, or blocks from a 
moving stream of clay by means of a cutting wire or wires actuated by a steam 
cylinder, the valves of which are governed by the flow of the clay. 





; Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, ac. 
1253. J. MARSHALL, Wednesbury, Stugor?, “ Gun barrels and ordnance."— 
Dated 30th April, 1867. 

This invention consists in making moulds to be convertea inte gun barrels, 
ordnance, or tubes, by rolling or otherwise forming pieces of iron or steel of a 
suitable shape and size, and afterwards drilling a hole in the axis of each of the 
pieces of iron or steel. The moulds formed are then ready to be rolled, 
hammered, or drawn into gun barrels, ordnance, or tubes. —Not proceeded with, 


1255. C. DE GRELLE, Basinghall-street, London, ** Breech-loading fire-arms.”— 
4 communication.— Dated 30th April, 1867, : 

The arm which forms the subject of the present invention belongs to that 
class in which the cartridge employed carries its own fulminate, which is ex- 
ploded by a pin driven forward by the force of a spring. In the improved 
arm there is no external hammer or cock, but there is an internal striker 
placed immediately behind, and in a line with, the axis of the barrel, or nearly 
so. The cartridge is provided at its rear end with a flange, whereby it may be 
extracted or introduced into the barrel through an opening made at the breech 
end, and which opening, when the gun is charged, is covered up by a movable 
lid to which the cartridge extractor isconnected. A solid breech block works 
to and fro in the recess or opening provided for introducing the cartridge, and 
when properly secured by a movable wedge or block forms the recoil block 
which supports the rear of the cartridge against the explosion of the charge. 
The movable recoil block carries the exploding pin and its accessories, and is 
worked to and fro to open and close the breech by means of a lever which fits 
snugly under the trigger guard, and is secured by « spring catch. The locking 
block is also connected to the same lever, so that all are Miv-.a simultaneously. 
Upon pushing down the lever the locking bolt is drawn down, 80 ter sna recoil 
block may be moved back. This same motion also moves back the lid whicu 
covers the opening for the insertion of the cartridge, and the cartridge ex- 
tractor being connected thereto will by the same motion be drawn out from the 





barrel, the empty case of the exploded cartridge leaving the opening for the in- 
proceeded with. 


troduction of a new one.—Not 
1259. J. J. KRAFFERT, Berlin, “ Self-acting repeating rifle.”—Dated \st May, 
1867, 


This invention relates to the construction of self-acting magazine fire-arms, 
and consists, chiefly, First, in the employment in the magazine of a rotating 
series of tubes constructed and arranged to hold at one time from three to four 
times as many charges as the receivers of ordinary magazine fire-arms, and to 
allow several kinds of ammunition to be used at the same time. The cart- 
ridges are propelled forward in these tubes by spiral springs. The improve- 
ments consist also in the novel construction and arrangement of the parts of 
the lock, whereby the piece is cocked and a cartridge passed from the magazine 
into the charge chamber by one tt without changing the position of 
the piece.—Not proceeded with. 

1271.3. BROWN, Sheffield, “ Construction of fortifications.”"—Dated 2nd May, 
1 





The patentee claims the combination of armour plates for land and sea 
batteries by wedging them in grooves, the formation of the grooves being regu- 
lated by the section of the plates and the shape to be given to the proposed 
fortification, by which method a same section of plate may be used for fortifica- 
tions differing in shape or magnitude, and all the ordinary fastenings are dis- 

with, 
1299. J. G. ROLLINS, Old Swan-lane, London,“ Breech-looding revolving fire- 
arms.”—A communication.—Dated 3rd May, 1867. 

This invention has for its object improvements in breech-loading revolving 
fire- arms, and relates to the application of means or apparatus for ejecting the 
cartridge cases from the charge chambers in the lving breech previous to 
reloading such chambers. For this purpose a sliding piston is arrange to 
slide in a suitable guide or guides in front of the revolving breech ; such piston 
is acted upon to force it into the charge chambers, and thereby eject the 
cartridge cases by the hand pressing upon an enlargement or projection on 
the forward end thereof, whilst it is removel from the chambers by a spring. 
If desired, the sliding piston may be acted upon by a lever to eject the 
cartridge cases from the charge chambers. The fire-arm is so arranged that 
the charging of the chamb in the revolving breech takes place when the 
hammer is at half-cock, a suitable covering piece being then turned down 80 as 
to uncover the breech of such chambers as they are successively brought into 
position for loading, as is well understood.—Not proceeded with, 











Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholste-y, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, dc. 


1280. J. SMYTH, Woolwich, and S. Kirby, Bedford, “ Clarionets, oboes, bassoons, 
é&c.”"—Dated Ind May, 1867. 

According to this invention the inventors employ a double lever key, or 
key with two levers or handles, oneover the other, opening lengthways, and 
unstopping but one hole; the object of the conble lever is to permit the action 
that raises the whole key and unstops the hole, viz., the ring overthe third 
finger hole or left-hand joint of clarionet, to te used without opening the double 
lever key, unless at the free option of the performer, and at the precise time 
and instant it is wanting to produce the mtes G sharp, D, and others, thus 
giving those notes from a new position, and with an entirely new description 
of key, and with a facility never hitherto obtained on the clarionet, This 
key with two levers can be applied to any wind instrument upon which 
keys are used for unstopping holes or stopying open holes for the production 
of notes or sounds, Secondly, the inveation consists in applying single 
lever keys to the clarionet to produce and perfect the notes on the upper or 
left-hand joints, such as F natural, F share, and others, without the use of 
the right-hand to keys on the left-hand .oints. Thirdly, the application of 
new, single lever keys to the clarionet for new fingering of the notes E fiat, 
and others, on the right-hand joint. Fourthly, in the application of new 
single lever keys to the clarionet for C saarp low, F sharp, and others on 
the right hand joint. Fifthly, in the appiication of new single lever keys 
to clarionet for B natural low, E natural, and others on the right-hand joint.— 
Not proceeded with. 


1281. F. WALTON, Wolverhampton, “ Makirg infusions of coffee, d-c.”—Dated 
2nd May, 1867. 

This invention relates to apparatus for making infusions of coffee and other 
infusions in which the infusion is filterec by the raising of a perforated 
piston working water tight in the cylindrical vessel or apparatus. These 
apparatuses are commonly called “ Beari’s coffee pots.” The invention 
consists of the mechanism hereinafter explained for raising the perforated 
piston in the cylindrical vessel. To the piston is affixed a piston rod, which, 
on one of its edges, has a series of teeth, which teeth are inclined from the 
piston rod downwards. A moveable saddle piece rests across the top of the 
vessel, and through a hole in this saddle piece the piston rod passes. A lever 
having a shifting fulcrum is connected to the saddle piece by means of 
a projection on the said saddle piece passing through a slot in the said lever. 
The inner end of the lever is nearly semicircular in figure, its convex side 
being downwards. The extreme inner end carries a pin which may be 
engaged with the teeth of the piston rod. The free end of the lever is formed 
into a handle. By pressing downwards and forwards the free end of the lever 
the pin on its inner end is engaged with one of the teeth of the rack, and the 
said rack raised, the convex side of the curved end of the lever bearing upon 
the saddle piece, and sliding thereon, thus changing the fulcrum of the lever, 
and enabling the end of the lever to take the rectilinear motion of the piston 
rod. By raising and drawing back the lever its inner end may again be 
engaged in a lower tooth of the piston rod, and by again lowering and pressing 
forward the lever the piston may be further raised, and by repeating the 
action described the perforated piston may be made to traverse the whole 
length of the cylindrical vessel. By the raising of the perforated piston the 
infusion of coffee or other substance is made to filter through the perforated 
piston into the cylindrical vessel as is well understood. 

1293. E. KRIEGHOFF, Toronto, Canada, “‘ Spring mattresses, or beds and bed- 
steads.”-- Dated 3rd May, 1867. 

In performing this invention the patentee constructs a frame of dimensions 
corresponding with the mattress, or the bed and bedstead which it is desired 
to make. In the case of a bedstead the side and end bars of the same 
drop into sockets or corner pieces which carry legs. Across the frame each 
way laths are applied ; they are fixed with screws and nuts, so that the frame 
may be readily taken apart. Over this frame is another similar frame, and 
the two frames are connected together by coiled springs passing from frame to 
frame at each of the intersections of the laths. The springs are arranged so 
that they can be readily removed and replaced to render the mattress, bed, or 
bedstead more portable: for this purpose the upper and lower ends of the 
springs are interlaced with the laths, and then the ends, which are bent 
inwards, are inserted through holes in the laths. The laths may have stops 
fixed upon them to prevent sideway movement. Sometimes, in order to 
render the mattress, bed, or bedstead more portable, he joints the side bars 
and laths of the frame so that the mattress, bed, or bedstead may be packed 
in less space. 


1401. T. CROSSLEY, Trafalgar-square, London, ‘‘ Portable lamps or illumina- 
tors.”"—Dated 3rd May, 1867. 

This invention consists in adapting to a walking stick, umbrella stick, or 
whip handle a lamp for burning either oil or candles. The upper part of the 
stick or handle is made hollow soas to receive the lamp or candle.—Jot 
proceeded with, 


Class 8—-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Paper, Manures, dc. 


1254. A. M. CLARK, Chancery-lane, London, *‘ Manufacture of sugar.”—A 
communication.—Dated 30th April, 1867. 

The patentee claims, First, the decomposition by means of an acid of the 
salts contained in molasses in an agent eliminating the salts transformed, and 
retaining the acids and sugar. Secondly, the employment of an agent for pre- 
cipitating the sugar, such as acetone, or other sulphuret of carbon or chloroform. 
Thirdly, the displacement by means of sulphuric acid, and the elimination in 
alcohol of acids and impurities, and the precipitation in the form of sulphates 
of the bases contained in the molasses. The employment of such salts as sul- 
phates of iron or others will not answer the same purpose, they having the 
same bases as those to be eliminated. Fourthly, the solution of the sugar in 
the molasses in alcohol in a relatively diluted condition resulting from the em- 
ployment of non d and precipitating it by any suitable 
agent. Fifthly, the eimul limination of the sugar and alkaline salts 
by the use of mo'asses and concentrated alcohol, and their separation by the 
means before indicated. Sixthly, the washing of raw sugars, dried, pulverised 
or not, however derived and of any quality, with alcohol, wood spirit, or 
acidulated, acetine either hot or cold. Seventhly, directly treating the product 
of the evaporation of the juices of the beetroot or cane in an open fire, other- 
wise the treatment of raw sugars containing more or less molasses in the manner 
described, Eighth'y, the two modes described of obtaining and refining sugar by 
means of acidulated alcohol. Ninthly, the employment of sacchariferous 
residues for the direct production of alcohol, and for continuing and assisting 
the fermentation of the juices of the beetroot and molasses. Tenthly, the 
employment of wood spirit, either pure or m‘xed with an acid, for washing raw 
sugars containing molasses, and also for the crystallisation of the sugar in the 
molasses produced by the aid of this agent, all as described. 

1264. J. H. JOHNSON, Lincoln’s.inn-jfields,| London, ** A novel flur."—A com- 
munication.— Dated \st May, 1867. 

This flux is composed of a peculiar kind of quartz known by the geological 
term of “chalcedony ” quartz, which is to be reduced to a powder and applied 
‘» the same way as borax, or other compounds heretofore used as fluxes. A 
pa Tlivu vt p~~-a-~ad ovgter shells may sometimes be added,—Not nr--eeded 














1295. J. HEASON, Langley Mill, Derby,“ Conversion of cast iron into wrought 
tron.”— Dated 3rd May, 1867. 

The patentee claims the use of nitrate of soda, or nitrate of potash, or 
chlorate of soda, or chlorate of potash, to act from the anderside upwards upon 
cast or pig iron, when such tron is in a molten state, for the purpose of converting 
the same into steel, substantially as described. Also the use of chiorate of 
soda, or chlorate of potash to act from the underside upwards upon cast or pig 
iron, when such iron is in a molten state, for the of converting the same 
into steel, sub ly as described. Also the use of the adaptation or com~ 
bination of means or apparatus for the purposes, substantially as described. 


Class 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, dc. 

1275. H. A. BONNEVILLE, Porchester-terrace, Bay » *2 iiting the 
hour and synchronism of the hours by electricity between public and private 
clocks.” —A communication.—Dated 2nd May, 1867. 

This invention relates to the transmission of the hour from clocks in public 
places to clocks in privation habitations by means of electricity, in order to 
obtain the same time by the different clocks thus put into communication with 
each other.—Not proceeded with. 
1279. C.D. ABEL, Southampton-buildings, Chancery-lane, London, “ Improved 

system of, and apparatus for, administrative telegraphy.”—A communication, 
—Dated 2nd May, 1867. 
This invention cannot be described without reference to the drawings. 


1307. L. DELPERDANGE, , near Brussels, *‘ Laying and protecting 
underground te wires.” —Dated 4th May, 1867. 

The object of this invention is to protect underg d telegraphic wires from 
the various causes of decay and damage to which they are exposed, and also to 
enable them to be more easily laid and inspected. For these purposes tubes of 
cast iron or other suitable material are employed, the same having the joints 
made air and water tight with packing of india-rubber or other analogous sub- 
stance or composition, or in any other suitable manner. Each tube is con- 
structed with a groove or slot therein extending throughout its length. The 
grooves or slots admit of the entire length of wire being laid in the tubes with- 
oat soldering. The wires having been laid, the grooves or slots are filled up 
with any kind of cement or substance adapted for the purpose, the same being, 
if necessary (or if considered desirable), made to rest on a metallic band which 
is introduced into the tubes and fastened on the exterior thereof with screws, 
keys, or other similar means; or the cement may be held firmly in its place by 
means of a strip of T iron, which is inserted in the groove or slot, and supported 
by suitable appliances. By these means the cement is held firmly in its place. 
Those portions of the terminal rings of the tubes which are removed for the 
formation of the grooves or slots filled up with cement, or by the insertion of 
a piece of metal. 

1308. J. H. JOHNSON, Lincoln's-inn-fields, 
lights.” —A communication. — Dated 4th May, 1867. 

This invention has reference more particularly to the application of a peculiar 
arrangement and construction of magneto-electro signal light apparatus to ships 
for the purpose of showing their course, and for the purpose of illaminating a 
portion of a coast, and for showing the works of an enemy by night. This 
apparatus consists essentially of a copper cylinder mounted on trunnions at each 
side, which trunnions rest in a support capable of rotating in a horizontal plane 
upon a bed-plate on the surface of an upright pillar, somewhat similar to a 
capstan head. This apparatus is to be situate near the bows of a ship, so as to 
throw the light forward, and at a slight dip or angle to the horizon. The front 
of the copper cylinder is provided with a stopper or other suitably shaped plane 
convex lens, whilst at the back of the cylinder there is fitted a concave reflector. 
The electrodes of the light apparatus (which, by preference, is that known as the 
Duclos light) are disposed between the reflector and the lens, and the conducting 
wires laid down through the centre of the support to a magneto-electric 
machine of the kind known as the “ Berleoz” machine situate below in the 
ship. In some cases a parabolic reflector may be employed. and then the lens 
will not be required. The lens is, by prefe , used for indicating the course, 
and the reflector for illuminating objects at mod In adjasti 
the lamp the cylinder is turned on its two horizontal trunnions to the desired 
angle with the horizon, and is then fixed in that angle by a set screw. This 
cylindrical portion of the lamp is then adjusted in a horizontal plane by turning 
the foot-plate carrying the trunnions supports upon the fixed bed-plates; the 
two plates are held together by means of screws, the nuts of which are contained 
in a [-shaped annular groove in the surface of the lower or fixed plate. Another 
set screw similar to the former one serves to secure the two plates firmly 
together after the horizontal adjustment has been effected. The support of the 
lamp admits of its being moved on each side of the longitudinal centre line of 
the ship about 135 deg. from the bows. It is proposed to combine with this 
apparatus movable screens or obstructions, or different coloured glasses where- 
by facility is afforded for conveying numbers or signals, the signals being partly 
indicated by the different coloured glasses, and the intervals of time between 
flashes or the observations of the light. These observations may, if desired, be 
produced by interruptions in the light itself. 


1314. Lieut.-Col. J. BAKER, Army and Navy Club, Pall Mall, London, 
“ Apparatus for generating electricity, and applying it to produce motive 
power.” — Dated 4th May, 1867. 

These improvements apply, in the First place, to the construction of thermo- 
electric batteries; and Secondly, to engines in which electricity (particularly 
thermo-electricity) is employed to produce motive power. In constructing 
thermo-electric batteries the patentee arranges numerous bars of thermo- 
electric material in a row with intervals between them, in which intervals 
conductors are placed, so as to connect one end of each bar with the opposite 
end of the next, or to connect any of the bars with a main conductor. Some- 
times he fills the intervals between the bars with non-conducting material. He 
places another row of bars similarly arranged with one end of each opposite to, 
and at a little distance from, the ends of each of those in the row first described, 
80 as to afford a passage for heated prod of bustion, or other heating 
matter between the rows. Above the rows so arranged he places successive 
rows of like kind, so as to form numerous layers of bars, each layer being 
insul y earth plates or suitable material. The heating matter 
entering the spaces between the two lowest rows heats the ends of the bars in 
those§rows, and passes upwards between the successive rows until it finally 
escapes at the top, having in its course expended a large portion of its heat 
upon the ends of the bars. As by this arrangement the lower bars are heated 
to a higher temperature than the upper bars, the intensity of electric current 
produced by the heat is greater in each of the lower bars than in each of the 
upper bars. In order to equalise the intensity of the general current he some- 
times by arranging the conductors combines a few of the lower bars together in 
a series, and a greater number of each successive row, according as the inten- 
sity of each row diminishes. As it is desirable while heating one end of each 
bar to keep the other cool, he sometimes lays the bars at an angle to the 
horizon, the heated ends being higher than the other ends, and he gives to the 
insulating plates between the rows a trough-like form, and partially charges 
them with water, or other cooling material, so that the ends of the bars are 
immersed therein. In constructing engines in which electricity is employed to 
produce motive power, he adopts the following arrangement :—He 
several plates of soft iron, and in the grooves of each plate he lays conducting 
wires insulated from the plates in such a manner that, when a current of elec- 
tricity is transmitted through the conducting wires, it has to pass along one 
groove and return along the next, and so on alternately. This has the effect of 
rendering the groove plate magnetic. He arranges the several plates so pre- 
pared either in a row parallel to each other, or as radii from a centre, the 
surface of each being at a little di-tance from that of the next. and he fixes 
them to brass or other non-magnetic guides, or to arms or spokes mounted on 
an axis, so that they can be opened apart or closed up towards one of the set of 
plates which is fixed. The plates farthest from that which is fixed, or the arms 
to which it is attached, act by a connecting rod on a crank, and the spaces 
between the several plates of the set are regalated by means of toggle-jointec 
rods or bars connecting each to each. On the axis of the crank he mounts an 
eccentric or cam to work commutating appara‘us for making and breaking 
electric contact at suitable points of each revolution. He also arranges several 
sets of such p'ates (as he has described above) with their connecting rods to 
work either on one crank at different angles, or on several cranks on the same 
shaft; and he arranges the commutating apparatus to make and break contact 
for each set of plates in succession. By this means, whenever contact is made 
for one set of plates, the electric current passing along their grooves magnetises 
them, and causes them to attract each other and close up towards the plate 
which is fixed, the farthest plate being thus made to move over a space which 
is the sum of all the spaces moved over by the plates, and the connecting rod 
attached to the farthest plate is thus made to actuate the crank through a part 
of arevolution, Contact is then broken with this set, and their attraction 
ceases, but another set is brought into actiun, and the movement of the crank 
8 continued, the first set of plates being drawn apart to be ready for a succeed- 
ng contact being made. 














** Magneto-electro signal 

















Class 10.—MISCELLANEOUS. 

Including all Specifications net found under the preceding heads. 

1219. J. and C. MOSELEY, Ardwick, near Manchester, ** Coverings for rollers of 
machines which are required to be smooth and elastic."—Dated 27th April, 
1867. 

This invention is particularly beneficial when applied to the top rollers of 
machines used in preparing and spinning fibrous sub but can be ap- 
plied to other rollers, the surfaces of which are required to be smooth and 
elastic. The body of the roller is made of wood, metal, or other suitable 
material, and the covering is made in the form of a tube. The foundation or 
inner portion of the covering consists of elastic india-rubber, or indie-rubber 
and cloth, or of a fibrous compound of india-rubber alone, or combined with 
other materials. The outer surface of the covering is com; of india-rubber 
mixed with any earthy or metallic substance wh/vd will, in vulcanising, cause 
it to harden sufficieatly to receive a nolisu—that is to say, the outer surface is 
converted into vulcanite. 

1226. Mu fe und T. WRIGHTSON, Stockton-on-Tees, “ Hoist.” —Dated 27th 
. 4 ’ 


The patentess claim the arranging hoists suitable for raising and lowering 








_ Dec. 27, 1867. 


weights with a trank containing water or liquid, and having within it an afr | supports for the said rails being either fixed in the earth or in walls. Im the | by changing the position of the said bars the spaces between them may be made 
barrel or bell, such barrel or bell having the liquid displaced from it or admitted — construction of rails for parks, enclosures, or pens for cattle the end posts are | greater or less. 
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ing around s with w wered. ‘They also claim the | of the ratchets pass through holes in the posts, and the wires are coiled rownd bination of mechanism for operating certain parts of sewing machines.” 
arranging valvesin coone't rrel or bel a0 that as soon as them ¢ id tightened by turning the ratch ts by me ns of a key-piece. For rails Dated ind May, (67. . ; . ee Meng 
the said Dirre! or leo “ag nove, el rupor downin the tru for training espa iers requiring doume wires the inventor employs arched or This invention relates tochain-stitch or single-thread machines, an? sists 
assuage of al rf it is arreste? automatically. so as t straight m: tal pieces, through the end; of which holes are made to which the | jn the combination for operating the hok or looper and the feed foot from the 
Ossi the loa attain a yt q also clai Wires are att ached ; these arms or ends extend on cither side of the end posts, | same shafc. A lo ygitudinal shaft carried under the bed of the machin and 
witing t wa \ veon ; oa ws to chec to which they are connected by the ratchet pins as before mentioned. liven by toothed wheels, or otherwise, is formed at its front end, with a 
r t t , F to rest. crank pin or eccentri¢ in connection with the feed; the shaft is also formed at 
) ation x patria DGE, Wellington-street, Strand, London, “« Mattresses.’"— A com- | 4 short dis'ance from its end with a second eccentric in connection with the 
tne Darrel ¢ \ ' ; ns — oe -”"—Dated ist May, 1867. hook. The crank pin or first-named eccentric is connected to the lower end of 
was 2 ae eat mae, n cannot be described without reference to the drawings. a vertical slotted bar, the upper end of which carries the feed foot; a screw 
Weight ma stax nesce ove io On 2 ned ie Kole Hes, e2? | Which is adjustable to regulate the length of the feed, is passed through the 
barrel ¢ - “tn csi Ee ee eS frame of the machine, and enters or passes through the slot. Thus, as the 
1222 J I d F P - ve fs upon the ins wed tceording to this invention a case or holder for needles, the | “4! revolves, the crank and the screw cause the feed foot to have an up and 
tne § pia ) nee —s " inventor a the parts in the following manner :—The case or holder | COW and to = peer ROTTER, and a four-moten feed is thus pr xine a. The 
The ‘ mg (Aap hs nap ap ixs Ares On CAG Mast ° ‘2 | consists of t nearly closed receptacle, somewhat larger than the packet | “°° id-named eccentric is connected to the lower end of another slotted bar, 
} whit . { 1 for the prod 7 ee comes m contact. of needles to be held init. A portion of one side of the case is cut away near b ded sone end of which carries the hook, and, So a: ee ee S through 
ul York, “* £ y fire-arins.”—Dated one end so as to expose the heads and other part of the packet of needles this bar, whereby this bar, and therefore the hook, receive the necessary 


urt constitutes the front of the case. The back of 


re cuse is 















»t be des 1 without r ice to the 3. jo 1e bottom of the cut away part. By means of the joint the 1287. W. R. LAKE, Southampton-buildings, Chancery-lane, London, ** Nutm g 

1117. J. WC IRAN. S . bod se Chan » law wh art of the case can be thrown back, «nd the upper yrater,’—A communication.— Dated nd May, 1867. 2 
5." 13th April, 1867 cedles exposed to view. Within the fixed part of the case, and int This invention relates to the construction of an apparatus in which the 

This in 1 tes to cons 1 of ges with metal cket of needles, is a flat side having a tab with which to move it. nutinegs to be grated or reduced are placed between a rotating cylindrical 

or shel's 8. ¢ . in re 1 » fulminate or d ¢ is closed this slide is raised by its tab and covers the upper part | grater and a spring presser, which are enclosed in a case or holder, and the 
c " ¥ :m ‘ ssed p of the needles, and by engaging under the edges of the cut aw ay part, prevents | Said inventi consists chietly in the arrangement of the said grater and presser 
suitable t 7 ch 3up th ir ¢ , { iz the upper part of the case being thrown back. When it is wished to gai the case or holder, and in the peculiar construction of the latter. The 
said | access to the needles the slide is pushed down by its tab, and the upper part of is formed with a cylindrical chamber to receive the grater, and with 








neck or extension in which the spring presser is placed. The said 
is so formed and arranged that one end hes in the proper position to 
hold a nutmeg between it and the side of the grater, while the other end rests 
against a removable cover which closes the aperture in the end of the hollow 
neck. ‘The presser is removed to allow the nutmegs to be introduced into the 

hollow neck; the grater is then turned by means of a suitable handle, 


the case thrown back on its joint. The upper parts of the needles are thus 
exposed. in order to close the case the upper part is raised and the slide lifted 
or” | by its tab. The need'es are secured in a wrapper wh ‘poses their upp 
ends, and the said wrapper with iis naedles is placed or fixed in t Vot 
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iccurate tive in its 1867 ’ powdered nutmeg escapes through an exit aperture formed in the 
— settling : — : F : 

or fallers t proceeded In performing this invention the patentee provides suitably shaped me 

. 1 or otherwise, to holt and receive the oil; the bottom per Tulse-hill, Brixton, “ Apparatus for storing and 

‘At ¢.7 ting ; . . , ted 2 - 
A . . > oil he provides wth a bag. cone, or dise of felt, r, wine, &e.”—Dated 2nd May, \s07. 

$, GNU 60 F » “urrors, & r porous ‘material, or combination of telt with wire 1 k 3 th wentor j Irical or of other 


thin this vessel 
liently packed, 
thet when the 








f n, of ear henware, w 


ton with a cupped leather, or 





1@ oil can permeateor filter, and he also provides a pist 
the vessels forholding the oil for the 


or other open fabric, 
by hand to f 


















the corners with a when necessary thr isa 2 through it fitted wi 
Oks, is employed ,in s modificatons he streng is raised the space in the vessel bene it with liquid by 
he .aforesaid piece of zo, Wire netting, or ether metallic perforated sut t through this opening. The lowe rt ives a tap of 
t proceeded with, id piston he shapes so that it may de held in any position by a I id immediately above thin the vessel 
April, 1867. other e 1ee. He also, in some modifications b -d or porous I nent | ig 
» to the drawings. ng under the said piston to prevent undue pressure on the oil a to the t desired to drs r material 




















































































































































7 he provides a spring upon the piston to give a constant pressure on the oil, | W!ich the vessel contains the tap is opened, and i 
ster, * Making up $s, £0." = : - ’ : ! { 1 t I 
. o~ . kes provision for filling the vessel by a hole through the piston rod, or f I 1 the desired quantity is exp e of the 
2 a 77 through the top or side of the vessel for holding the oil, which hole he " used by tarni round by means of a cra xed to it at 
r narrow fabrics in plaits, and o | the top or side oe ne vessel for hohling oil, which h 1@ mukes ; ot gs ‘ Bric Rectan : ; “ Pye 
or ¢ “elastic apparatus. f air-tight by an adjustable valve or screwed piug, or some such efficient con- and | upwards through an open =, 's 
pet ale 's, (OF  trivance, and he edmits air on the top of the piston to allow of its vessel,—-Vot 
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also form the road on which the 
To e offect this the patentees cause the support or frame- 
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CAVELL, Gray’s-inn-square, London, ‘‘ Construction of automaton 
figures or toys.” —Dated Tth May, 1867. 

This invention relates to certain improvements in the construction of auto- 

maton figures or toys representing human i 





become suff pently secure by varions positions, or of performing 
proposes to form the figures of s 
each limb being made separately and united together by 
by universal joints or ball sockets 


dances and other exercises, 





of the gruove to form & snpport to t! 
which carries the cutter 





rding to the motion required. 
ude hollow for the purpose of containing a series of wires, cords, or st ings, or 
bands with guide pulleys and rings or loops for conducting such wires, 
or strings to the various limbs, and for attachment thereto. 
ure an aperture is formed for the passage of the « 
2 is supported by a hollow tube and pivoted joint at the ba 
This pivoted joint is set on a horizontal tu be 
the tube being supported on a table, bench. partitic me 
erator being concealed from view J ulls the re reg lisite 
to > effect the desired motions of 
nts no cords or wires are visible to the audience, 
» which ts not the case with the dane! ing fiz rure s known 
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THE IRON, COAL, AND GENERAL a an 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent 


THe YEAR 1867 Reviewed: Prices of Iron and Wages of Iron- 
rs: Rise and Subsidence of Demand F ished Iron 
THe Pretimmnary Meetinc: The Points : The New 
Chairman of the Trade: Mr. G. Barker—Meetixes or Work- 
MEN: By whom Zvom ted, Sentiments Expressed; The Allega- 
tions Contested ; Results of Little Moment—Coa.: Dull Trade: 
Recedina Price Pic! mons Py bable Rates ly ¢ through- 
| out the Quarter— Harpdwakes : Dull throughout the Year: Orders 
| Work tus BIRMINGHAM INSTITUTE: Annual Report Reviewed 
New EpvucaTIONAL MOVEMENT IN BIRMINGHAM—TECHNICAL 
EDUCATION IN South STAFFORI al Meeting 
| ScHooL ACCOMMODATION UNI Act: How the 
| Di; AST FURNACE 
| ACCIDENT. 
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THE year is closing ungatisfactorily upon the iron, the 

and the mining trades of this part of the kingdom. We began the 
year with a reduction of £1 a ton in the price of finished iron; and 
when the reduction was made it w: 10ught that trade would be 
stimulated. The year has, however, passed with very little altera- 
tion in the expresse¢ 1 require ments of tl] consuming markets both 
at home and abroad, upon the state ng: the open- 
ing of the year. In meeting the re the export fall 
ade the different ironmasters were busy, and so, too, were m ny 










































of the leading producers of hardwares of erent descriptions; 
but when that demand had been supplied we fell | to our 
pr vious state of inactivity, and so the year loses. Indeed, we 
find ourselves in so disadvantageous a pos n com 
me iron-producing centres out of this kingdom t q 
inary meeting of t! 1e ironmasters (whic! ) 
we write), it will be stoutly debat whetl o t ¥ are to 
have another reduction in the pri of iron and in the 
rate of ironworkers’ wages. On the eve of that meeting 
] s stand at £7 10s. for mar 1 bars, and t other 
descriptions in the usual pre i ] s been for 
some time contended by some South Staffordshire masters 
that notices for reduction of wages ving been given in the 
Cleveland and the South Wales districts to enable t makers 
here to sell i it the reductions which will enable them to com- 
pete with rs in Belgium, France, and Prussia, there is no 
ative but that prices and wages in Staffordshire must be 
} t down. Others have maintained that inasmuch as prices, 
in the great majority of h under the “list,” all 
that is needed is that w ittained a height beyond 
the customary st to the prices, uld be 
brought back to ted before an excited 
nand for labour, resulting from a rapid incre of ironworks 
»1 men to secure a rise upon ordinary times. There were 
» held that all that was required was that prices sho 
10s.. whilst wages should be bri ht down Is. a ton, 
is a reduction in wages of twice the amount customary 
| when iron is brought down 10s. There were others who believed 
that there did not exist any necessity for altering either prices or 
wages, because of the difference in the description of iron made in 
South St ffordshire compat d with the other home districts named 
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— My What vase Ramage pot 
1¢ meeting as to prices and wages, 

y » the subject which first engaged 
members of the trade. It related to the el 
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he principal parti rin the Chillineton ( : who are the 
mal f id finished iron and steel, and the proprietors of 
umpton and Seabrook 
kmen have held, and they contin to hok " 





i they assert, with the confidence usual with 
persons who have but a partial | 
1ey iss, that no alteration is ¢ 


cnowledge of the subjects which 
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market, either in 7 or wages this in h 
is V ry obje onable to the masters. charge t} » gentile. 
nen with combining to keep down wages, whereas the only effect 








e here than it was in the north o 


fordshire workmen who are mem! n- 
nected, the millmen with an associ tion pec and 
the puddlers with an association almost confined 1ddlers, with 
their head « juarters at Brierly hill, ir ] ’ id 
officer i officers who have « e from tl orth Eng- 


















lar _one powerft n and 
puddle with The 
mill join a t will 
he pt the Bric exe ive consent to 
vea L. ynsol yn to the 
t y whom they are « 11 nam ire 
t more considerate of > membets o we s 
organis ms they a so desirous of 101 g It yl 
f 1, therefore, ' whilst considerable | l ce I 
ve exp ed by the masters from the a ft who 
tting ] l n vs, the heri ¥ led v h 
iny serious inccuventet e to trade. 
The coal trade has sympathised with the iron, and, excepting for 
thick coal, prices have declined throughou year. They are 
w so low that certai liery ] ietors who have opened 
Ww king rs in ¢ xpectati inu 1 f certain 
finished iron firms, findi t 1 has f 1 off, are 
now offering mill low s { a 
ton. Previously the lowest p:ixt »ted in other than eptional 
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instances was 6s. § 

Pig wakers of thi s district whomake all-mine iron are indis- 
posed to giye way in price, notwithstanding the slackness of the 
demand. Last quarter-day £3 10s, was demanded for all-mine 
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iron; but within a few weeks after the meeting £3 7s. 6d. would 
have been accepted. Perhaps the majority of the sales will be 
regulated at that lower figure, whatever may be the course 
pursued by the association in respect of the prices of finished 
iron. 

The hardware trades of Birmingham and South Staffordshire 
have generally been in a slightly better condition than the iron 
trade. The year closes, however, with them also pretty much as 
it does with the iron trade, i.e, with all the orders in hand 
worked out, and no very cheering prospect in respect of the 
future. The metal market continues depressed, and prices are 
drooping. 

The council of the Birmingham and Midland Institute have pre- 
pared their report to be presented at the annual meeting onthe 13th 


of January. The document opens with the statement that the | 


Institute has received more support this year than during any 
corresponding period. Mr. Alfred Smith Evans has invested funds 
to produce £20 a year for an annual prize to students of chemistry 
and mechanics in the industrial department of the districts. 
The prizes will go to chemistry and mechanics alternately. 


The first £20 has gone to chemistry, the next will go to | 


practical mechanics. Whilst the subscribers have risen from 
710 to 820, the students are scarcely so many as_ in 
1866. In that year the total number was 1371, in this year it is 
1319, but notwithstanding some classes have fallen off in attend- 
ance, in others the numbers are more numerous, Of the practical 
mechanics class Mr. Alfred Cresswell writes: ‘*‘The amount of 
work done by the members of this class is satisfactory, parti- 
cularly during the last term. The metric system has been intro- 
duced in place of the ordinary ana clumsy system of weights and 
measures in general use, and works admirably. The students 
readily understand it.” 

A new educational movement has been commenced in Birmin g 
ham. It contemplates the putting up, if possible, of fifty new 
schools in the most destitute districts of the town in which to 
educate the 20,000 children who are now supposed to be entirely 
without education in Birmingham. 
this, or as much of it as is practicable, is being raised under the 
title of ‘* King Edward the Sixth’s Memorial School Fund.” 

The subject of technical education is to be brought very 
prominently before the notice of the people of South Staffordshire 
next Monday, when speeches are to be delivered at Willenhall by, 
amongst others, Mr. Villiers and Mr. Weguelin, the members for 


the borough of Wolverhampton, Sir John Morris, and Mr. Rupert | 


Kettle, the judge of the Worcestershire District of County Courts. 
The latter will take up the subject where Mr. Villiers leaves it, 
and will shew the necessity for technical education in the trades of 
the district. 

The question which led to a conference of employers and others 
in South Staffordshire a few weeks ago, and which had reference 
chiefly to the amount of school accommodation which existed for 
the children who would come under the operation of the Factories’ 
and Workshops’ Acts, received partial solution in the Potteries 
last Saturday. On that occasion Earl Lichfield, the Lord Lieute- 
nant of the county, distributed the prizes that had been gained 
under the North Staffordshire scheme. Of the 356 candidates 153 
were the children of parents engaged in the special trades of the 
district. The number of children drawn from thesame trades last 
year was 120. There were now in that district 3000 children at 
school during, at least a portion of their time, who, it was reason- 
able to conclude, would have been wholly at work if the Factory 
Act had not been in operation in the Potteries. To provide accom- 
modation for this extra number the voluntary system had proved 
effectual. The only compulsion that was needed was to make 
parents send their children to schools that had been readily built, 
and were continued to be supported for their accommodation. 
Lord Lichfield spoke of this fact as elucidating the South Stafford- 
shire difficulty. 

The danger which attends workpeople about blast furnaces 
when they go to sleep within reach of the fumes which are given 
off in the process of smelting received a further illustration on 
Sunday last at the furnaces of the Coalbrookdale Company, when 
one man was found dead, and four boys nearly dead in a cabin 
close to the furnaces. 








WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 

THE IRON TRADE: Continued Dulness at the Works: A Change 
Sor the Better Anticipated in the Early Part of the New Year: 
No Improvement in the Home Trade ; Early Shipments to the 
United States—THE TINPLATE TRADE— THE STEAM COAL TRADE 
--GOLYNOS IRONWORKS—OPENING OF THE DUNVANT VALLEY 
RatLway—VIGRA AND CLOoGAU MINING CoMPANY—TESTIMO- 
NIAL TO Mr. GEORGE FISHER, OF THE TAFF VALE RAILWAY. 


THE present period of the year is one in which there is but little 
doing in any branch of the iron trade; but it is many years since 
that such dulness as now exists at the various works was known 
by employers and employed, the prospects of the latter being any 
thing but cheering at this merry season of the year, trade being 
bad and wages low. It is somewhat doubtful how long the pre- 
sent depression will continue, but masters generally entertain a 
belief that a change for the better will take place in the early part 
of the new year. On home account there is no alteration to note 
in the demand; and until railway securities find more favour in 
the estimation of the public there 1s little probability of any ex- 
tensive purchases being effected. A few shipments will be made 
to the United States during the ensuing month, but the trade 
with that country has not improved to the extent anticipated. 
Inquiries from the Continent have not materially altered since 


last report, and transactions with the continental houses are some- | 


what limited. For pig iron, considering the depressed state of 
every branch of the trade, the demand is tolerably good for the 
best brands of the district. 


For tin plates the demand has not increased, but an improve- | 


ment is expected at the commencement of the new quarter. 
The demand continues good for steam coal, and the various col- 


largely, and trade with the Mediterranean ports has somewhat im- 
proved, The house coal trade continues in an unsatisfactory state, 
and shipments are not equal to the corresponding period of last 
year. : 

The Golynos ironworks were offered for sale by auction on 


sidered spirited, none of the lots were sold, as the sums offered 
were below the reserved prices. 

The Dunvant Valley Railway has just been opened for traffic, 
and it will prove one of the most important undertakings which 
has been completed in South Wales for several years past. Being 


a narrow gauge line it is more adapted for the economical working | 


of heavy mineral traffic than a broad gauge. The Dunvant Valley 
starts from Swansea, passeg over the Llanelly Railway as far as 
Blackpool, when it branches off to Keillay, from thence to Gower 
Llandillo, Llandovery, and Carmarthen, traversing picturesque 
and romantic scenery, opening up most fertile mineral basins of 
pure anthracite coal, so iemeruiie celebrated, and accommodating 
tinplate and other large works which have hitherto been deprived 
of the advantages of railway communication. The works on the 
Central Wales extension, which is to be based to the London 
aud North-Western, are being pushed forward vigorously so as to 
meet the Dunvant Valley at Llandovery, and it is expected that a 
junction will be effected about March next. When this is accom- 
plished a direct nariow-gauge route will be opened between 
Swansea, Llanelly, and Carma:then, on the one hand, and Liver- 

ool, Manchester, and the great centres vf industry on the other 
a which will be nearly fifty miles shdrter tuan the present 
route, whilst the cost of transit will be proportionately lowe. 
The new line has been a long time in course of construction, and 
has been carried out in a highly substantial manner; and 


The money to accomplish | 


| 
| 


although the engineering difficulties were great they have been 
successfully conquered, under the able superintendence of 
Mr. Lloyd, the resident engineer ; Mr. Lane being the engineer in 
chief. The Dunvant Valley forms part of the Llanelly system 
and is managed by the same officers. 

At the annual general meeting of the Vigra and Clogau Mining 
Company, Mr. Charles Martin in the chair, the directors’ and 
engineers’ reports were junanimously adopted. The produce of 
gold for the past year has not been quite equal to the cost, although 
in the first three or four months several valuable portions were 
discovered. Mr, Arthur Dean, the engineer, anticipated that, in 
about two months’ time, the two lodes they were working would 
form a junction in the greenstone, and then he expected favour- 
able results. If the junction, however, took place in any other 
stratification, he had less hope of the results. The chairman 
complained that the landlords had been excessively severe upon 
them, and he added that, should Mr. Dean’s expectations not be 
realised,he would be quite prepared to calltheshareholders together 

in order to determine their future course. 
|} _A testimonial, which took the form of a handsome silver epergne 

of appropriate design, value £300, has just been presented to Mr. 
| George Fisher, C.E., for many years general manager of the Taff 
| Vale Railway. It bore the following inscription :—*‘ Presented by 
the directors, officers, and servaats of the Taff Vale Railway Com- 
| pany, Cardiff, to George Fisher, Esq., C.E., in token of their re- 
spect and esteem, on his retirement from the office of general 
superintendent of that undertaking, on the lst January, 1867, after 

a period of twenty years’ service.” Mr. Bushell, the managing 

director of the company, in presenting the testimonial referred to 

the able manner in which Mr. F:sher had fulfilled the duties of his 

responsible office. Mr. Fisher. in reply, thanked the donors for 
| their kind expressions of regard. and stated that the success which 
had attended his management was due in no small measure to the 
cordial co-operation of the whol: of the officers and servants of the 
company. Mr. Fisher still coatinues to occupy the position of 
engineer to the line. 








SCOTLAND: ITS TRADE AND OPERATIONS. 
(From our owa Correspondent.) 

THE GLASGOW Pic IRON MaztKET—MANUFACTURED JRON—THE 
Coat TRADE—GLASGOW AND SOUTH-WESTERN RAILWAY TRAFFIC 
FOR WEEK ENDING 21st DicEMBER, 1867.—SHIP PURCHASE 
PRESENTATION TO A CLYDE SHIPMASTER —PROBABLE STRIKE IN 
GLASGOW, 


| Pic iron is again lower than this day week, the market remained 

| firm up till Thursday at 53s. cash, but has since been flat with 

| considerable desire to sell, To-lay, Wednesday, 52s. 3d. cash, and 
52s. 6d. one month, has been accepted for about 5000 tons. The ship- 
ments of this week are unusually low, and greatly under those of 
the corresponding week of last year. 

The manufactured iron market is quiet without much change in 
prices. Merchant iron not so much inquired for, but angle iron 
for shipbuilding is in request at rather higher prices. 

Coals are still reported to be dull of sale for home use and for 
shipping. There has been no improvement in the tone of the 
market, orders being scarce ; consequently the quotations in our 
prices current still remain as formerly. The advices of coal ship- 
ments at the principal ports show an amount rather above those of 
the corresponding week of last year. 

Traffic for week ending 21s} December, 1867: Traftic receipts, 
£10,235 ; corresponding week in last year, £10,076 ; increase, £139. 
Twenty-one weeks this half-year, £245,386; twenty-one weeks in 
corresponding period of last year, £228,124; increase, £16,462. 

We understand that the siip Polly, presently lying in Liver- 
pool, has been purchased by Creenock tirm. 

| Ata meeting of the Liverpcol Local Marine Board on Thursday 
Captain Cummings was presented with a splendid sextant, for- 
warded by her Majesty's Government, iu recognition of the gallant 
services rendered by Captain Cummings, of the ship Marchmont, 
to the captain and crew of the barque Coburg. The sextant bore 
the following inscription :—‘‘To Captain Alex. Cummings; of the 
ship Marchmont, of Glasgow, a sextant, for his humane services 

| to the crew of the barque Coburg, of Liverpool. 

| In Glasgow the men in the moulding trade are at present working 

| at the reduction of wages recently made under the protest of what 

| is called ‘‘slut shops.” The meaning of this phrase is that the 
men will not work overtime, and that no new hands must be 
taken on. In addition to these restrictions we understand that 
the men claim the right of limiting the number and age of 
apprentices, of regulating the piecework to be done, and of refusing 
the assistance of labourers. 

A numerously-attended meeting of the employers was held in 
Glasgow on Tuesday, to take into consideration the present posi- 
tion of matters. After conference it was resolved, on and after 
2nd January, 1868, to enforce the resolution of the “‘Scottish 
Ironfounders’ Association,” which is given above. In point of 
fact they have determined to break through the “slut shop” 


| principle. The refusal of the men to work overtime is held to be 


unjust and oppressive. In support of this the employers refer to 
a case which may occur any day, metal being ready for casting 
exactly at six o’clock. If the men, adhering to the rule of stop- 
ping at that hour, should refuse to pour the metal, the result is 
that all the previous labour and the casting are lost. The 
employers, in short, have resolved to insist upon the men working 
overtime when this cannot be avoided; to engage new hands if 
necessary, to take on apprentices when needed, to employ men at 
piecework if deemed advisable, and to set labourers to do the 
unskilled work of foundries. It is not unlikely that the carrying 
out of this resolution may end in a strike or lock-out. 


| NOTES FROM THE NORTHERN AND EASTERN 


COUNTIES. 


(From our own Correspondent.) 


ieri : I's F —A STRANGE CLAIM AGAINST 
lieries are tolerably well employed. France continues to purchase | STATE OF TRADE aT LIveRPOOL—A ST 


THE CUNARD COMPANY—NOoRTH-EASTERN Topics: The A zoff 
(3.3.): The Cumberland and Lancashire Hematite Iron Trade : 
The Cleveland Iron Trade : Saltburn-by-the-Sea Pier—STaATE OF 
TRADE: Sheffield: South Yorkshire. 


| AN increased amount of activity has been observable in the ship- 


Friday last, at Newport; and although the biddings were con- | ping trade of the port of Liverpool, which appears to have pre- 


sented of late some depression. In ordinary times the number of 


| labourers and porters employed at the docks averages from 12,000 


to 15,000, but during the last few weeks this total has fallen to as 
low a point as 5000. During the week ending December 21 the 
average number of men employed daily was 8257, showing an in- 
crease of 1025 as compared with the previous week. — 

The Liverpool Assizes were occupied on Friday with"a case Fox 
v. M’Iver and others. The plaintiff is one of the partners of the 
firm of Messrs. George Grey and Co., wire manufacturers, Sheffield, 


} and the defendants are the Cunard Company. The action was 


brought to recover compensation for personal injuries sustained on 
board the defendants’ steamer Scotia, and the damages were laid at 
£7000. In August the plaintiff was a passenger on board the 
Scotia on the outward voyage to New York. He was not well 
acquainted with the intricate arrangements of steamers, and as 
the Scotia is built almost exclusively for the conveyance of 


| passengers, and has many passages leading to the berths and 
| saloons, the plaintiff was much confused as to the turns he 


should make. There are many places to which passengers 
are not expected and have no right to go; and on the 
25th of August, in attempting to get to his berth, the 
pletntiet took a wrong turn down a passage which hapa not well 
| weep sand stumbled and fell down, €m opssifie a [eng ‘time, and 


a na 
| still is, under medical treatment. The claim of £7000 was made up 











of several large items, £2000 being put down as due for loss of 
business. It was contended on behalf of the defendants that 
the accident was owing solely to the plaintiff's carelessness, a d 
that the company had been guilty of no negligence. The jury “ 
— a verde md the defendants, —_e 
regards north-eastern topics, we may note that the i 

steamer Azoff, built by Mesure. A. Sealie aul Co mf Sehgal 
which sailed from the Tyne on the 19th ult, with a cargo of "2000 
tonf for Odessa, has arrived outafter an excellent passage having 
made the run in 20 days 19 hours. The engines of the Azoff were 
supplied by Messrs. J. Penn and Son, Greenwich, and the veneal 
is the property of the Russian Steam Navigation and Trading 
Company. The hematite iron trade in Cumberland and ane 
shire is feeling the depression prevailing in other localities - no 
change has occurred in the number of furnaces in blast. but stocks 
are accumulating. The reduction made in wages in’ the north- 
eastern district has been generally accepted, the men seeing clearly 
that the position of the trade is far from good. Still stocks of ‘pig 
iron do not accumulate, the last return as to the total in the war- 
rant stores showing an aggregate of 69,919 tons. A contract for 
the ironwork of a new pier at Saltburn is to be proceeded with in 
January. The ironwork for the pier, which will be 1,500ft. long 
will be supplied by Messrs. Cochrane, Grove, and Co., of the 
Ormesby Ironworks. The price agreed upon for the castings re- 
moves any doubts as to whether the pier can be erected for the 
sums named by the engineer, the rate per ton being consider- 
ably lower than he had calculated that it would be. 

At present we belivve the ironworkers employed at the Atlas 
and Cyclops Works ave come to no definite arrangement with 
respect to a reduction of wages, of which they had received notice. 
Trade is considered, upon the whole, to be improving at Shef- 
field. There is a good deal doing in most descriptions of railway 
matériel, and especially in steel rails. 

The iron trade of the South Yorkshire district is in a quiet 
state. A reduction of 10 per cent. in wages, of which notice has 
been given at Milton and Elsecar, has come into operation, and, in 
the present state of the iron trade, it is not expected that any 
opposition will be made to it. There is rather a better demand 
for Bessemer steel, especially for rails and tires. The railway 
deliveries of coal from South Yorkshire show a large increase this 
year, and next year they promise to be further increased by the 
opening out of new collieries in Yorkshire and Derbyshire. As 
regards engine fuel, a moderate business is being done in Lan- 
cashire by the Manchester, Sheffield, and Lincolnshire Railways, 
and also to Goole, for shipment to Lynn, Wisbeach, Boston, &c. 


PRICES CURRENT OF METALS, 


1867. 1866 
dq £38 d)£ 8d £ 8. d. 
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Australian, per ton....seseee 0 0.. 82 0 0} a2 0.55 0 0 
Spanish Cake .ecccsccssees 0 0 0.. 0 9 0 76 0... 000 
Chili Slab. ceccccccccceccee | OF 0 O.. 6910 0] 9519 0.. 76 0 O 
Do. refined ingot .. - 09 00.. 009 000. 0 6 0 
YELLOW METAL, perlb. ...... 9 © 6% 8 07 0 7 0 0 73 
1RON, Pig in Scotland,ton......| 4 12 6 casb. | 214 9 cash 
Bar, Welsh, in London ...... 610 0.. 615 90 615 0. 75 0 
Wales........; 5910 0. 0 0 | > 15 0... 6 6 O 
Staffordshire... 7 7 6.. 710 0 8 5 0%, & 7 6 
Rail, in Wales ...secccceeees 515 0.. 0 0 0| 512 6. 6 0 8 
Sheets, single in London ° 9 5 0. 910 0' 1010 0O.. 0 0 0 
Hoops, first quality........-. 8 5 0.. »10 0 910 0... 0 6 6 
Nailrods....cscecccees 77 6. 19 ¢ 8 5 Qa. 8 7 4 
Swedish ..ccccccccccccccee | 10 5 0. 1 10 0) 10 5 0.4. 1010 
LEAD, Pig, Foreign, perton.... 8 10 0.. In 15 0) Wo 0, 1915 0 
English, W. B..ccccccccocsee| Z! 2 O I) 2210 0,, 2215 0 
Other brands . | 9 0 0... 19 )| 20 0... 9010 0 
Sheet, millod . .| 2010 0.. 0 0 Of 21 0 O.. zt 6 O 
Shot, patent ..... . 2 0 0. 0 0 of 240 0. 0 0 O 
Red or minium... . 31 0 6. 0 0 0 92 0 8, 0 0 0 
White, dry..scsee -. | 4710 0.1. 28 O 0} 3L O . 3110 0 
ground in oil... -- | 4 0 0.. 29 09 0; 30 0 0,, 32 0 0 
Litharge, W.B....ccccccscee. 2410 0. 0 O 0} 2415 O., 25 0 0 
QUICKSILVER, per bot. ‘ 617 0.. 0 0 0} 617 6. 7 WU O 
SPELTER, Silesian, per ton ., 270 0 O.. 0 O 0} 22 O O.. 22 6 O 
English sheet ...csccosceses| “8 5 01; 0 0 0) 2% 0 OF, 0 OO 
White zinc, powder.....e.06.| 9 9 0. 0 0 0 000. 00 0 
STEEL, Swedish faggot ........, 9 9 0. 0 0 15 0 0.. 0 0 0 
Diticcissedecussscercenscse | 50 8 Gee OW 0] OSG. 8 8 8 
TIN, Banca, per ton.. -| 412 0. 0 0 o| 4 0, 0° Oo 
Btraits, fine—cash -| 47%. 471 4312. 440 
Forarrival ... ‘ 471 0 0 4 440. 45 0 
English blocks ... | 414%. 416 0] 440. 45 0 
ATE seccveccces ° 415 0.. 417 0, 45 0... 4 6 0 
Refined, in blocks...sseeese| 417 0.4. 419 0) 4 7 0.1. 4 8 0 
TINPLATES, per bx of 225 sheets . 
IC coke.. seeeeeeeces 110. 22 0; 140. 1 6 6 
IX ditto.... ° 17 O. 1 8 Of} 110 0. 112 6 
IC charcoal oe 17 0. 1 8 Of} Lil 6, 1132 6 
LX ditto. .cccccrrcoccccccecs 113 O.. 114 Of} L177 Gee LIS 6 
PRICES CURRENT OF TIMBER. 
1867. 1866. 1867. 1868 
Per load— £04 :)/2 & £24, Perload— £04646 48 
Teak ......+.06601010 11 10 | 9 0 1010 Yel. pine, per reduced ¢ 
Quebec, red pine .. 3 0 410) 3 5 415 | Canada, Ist quality 17 015 10 3 ° H ” 
yellow pine... 215 4 0/ 315 311 2 to. il 1 , 8 
St. John’s N.B.,yel.. 0 9 0 0} oO ¢ yw. 1h dv) ; “ = 
Quebec,oak,white.. 5 5 510) 510 6 0 St Petersburg yel.. 1) 10 $4 
birch...... 310 6 0/310 410 Finland .........71) 91 
Memel........-...9 0 0 O| @ 0 WU O | Memei ‘ r 0080 0 
GM weer ee 8 8 310 5 ¢ Gothenburg, 9 O10 
Dantsic, oak ...... 310 6 o| 310 6 8 0 ie ” 
fir....... 2 0 8 0] 3 0 310 || Gefle, yello i 
Memel, Or ‘ | 3 0 310 | Soderhamn » O11 
| 3 0 8 5S | Christiania, . 
snake | 1s 9 3 | Iaft.by aby 9 t : 1s 022 ¢ 
Masts, Qued 60 n. yellow .... 
| 5 Of Deck plank, Dutt 945 3 5] 01s 1 4 
rr 0 f per 40ft Sin. fs | 
Lathwood,Dantafm. 410 5 0] 41 Staves, per standard M as 
St, Peter’#7 10 8 0] 610 7 19 Quebec pip:...--- 75 08 8 : 4 
Desi«, per C., Lait. by 3ft. Gin. | ; . ancheon 19 0 2 2 a° 
Quebec, whtspruce 13 019 0/1310 211 Baltic crown } 419 9 130 © 120 0 200° 
StJobn whtspruce 131015 10/18 015 & pip coves 8 


THe FERNDALE CoLuiery Inquest. —After an inquiry <*t ates 
over eleven days, this inquest has been brought *° @ close. _ Mr. 
Wales and Mr. Brough, the Governmer* /nspectors, gave it as 
their opinion that the explosion tee’ place a aes e - = 
having been allowed te accumulate in certain places, and they 
considered the management defective. The jury returned the 
following verdict :—‘‘ We have come to the conclusion that the 
deceased met their deaths by an —— of gas in the Ferndale 
Colliery on November 8th. We believe the explosion took place 
in consequence of a great accumulation of gas in certain workings 
of the colliery, and this accumulation we attribute to the neglect 


of Mr. Williams, the manager, and his subordinate officers this 
gas being fired by one or more of the colliers carelessly — 
e 


p ‘ their lamps and working with naked lights.” i 
ety died that the Proprietors of the colliery did not permit 
the deputation from the Miners’ National Association to go into 
the pit, especially as the coroner gave them a letter of recommen- 
dation with a view to their being allowed to go down. We are of 
opinion that the inspection of collieries, as hitherto practised, has 
entirely failed as a preventive to accidents of this kind, and we 
recommend that all collieries should be henceforth inspected by a 
competent person at least once in every three months. We 
further recommend that all collicries should be provided with 
scientific instruments for measuring the quantity and quality 4 
the air pagsine enrough the colliery, and that a dailv o—_ 
ghawla ob Kept of the same. Also that a register of the daily 


i ice of each colliery, and 
report of the fireman be kept in the office of ea Sais tate 


that a register of the names of every person who de 
the pit be also kept, 
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